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MALLET’S 36-INCH MORTARS AND SHELLS. 


THE hollow explosive projectiles that we call shells or bombs 
are a very old invention in the noble art of human destruc- 
tion. Under the name of “coininges” they consisted of 
rudely formed globes of plate iron melted together, and 
filled with gunpowder and all sorts of miscellaneous 
“ mitraille,” and were thrown to short distances both from 
“ pierriers” (a sort of mortar) and from catapult, as early 
as 1495 at Naples, 1590 at Padua, 1520 at Heilsberg, 1522 
at Rhodes, and 1542 at Boulogne, Liéges. About the 
middle of the fifteenth century bombs of cast iron seem to 
have come into use; and strangely enough an Englishman, 
named Malthus (probably an ancestor of the great objector 
to the increase of population), learned the art of throwing 
them from the Dutch, and, migrating into France, perfected 
the system for the French armies—being the first to throw 
shells in France, at the siege of La Mothe, in 1643. The 
diameter of the bomb seems at that time to have become 
fixed (doubtless, by mere combination of accident and habit) 
at thirteen inches—the old Paris foot; and at thisit remains 
(with very few exceptional cases) down to the present day, 
all over Europe. 

A few spasmodic attempts to increase the size and power 
of these formidable projectiles have been made at different 
moments, but never with the requisite knowledge, practical 
skill of execution, or perseverance necessary to success ; for 
example, 18-inch shells were thrown by the French, at the 
siege of Tournay, in 1745 ; and just a century before, the 
Swedes threw shells of 462 lb. weight, and holding 40 Ib. 
of powder. The French when they occupied Algiers 
in 1830, found numbers of old shells of nearly 900 Ib. in 
weight; and in almost every arsenal and fortress in Europe 
one or two old 16-inch and 18-inch shells are to be found as 
curiosities. Scared apparently by their former abandonment, 
which Antoni (“ Uso delle Armi da Fuoco.” Torino, 1780,) 
states arose from the awkwardness of loading, preventing 
more than one dischargein forty minutes, and from the cost 
and difficulty of manufacturing large shells, owing to the 
defective state of iron-founding in his time—no attempt 
was made in modern days to realise the vast accession of 
power that such large shells confer, until the year 1832, 
when the “ monster mortar,” as it was then called, of twenty- 
four inchescalibre, designed by Colonel Paixhans (the author 
of the Paixhans gun), was constructed by order of Baron 
Evain, the Belgian minister of war, and attempted to be 
used by the French at the siege of the citadel of Antwerp, 
but with the worst possible success. The mortar, a crude 
cylindrical mass of cast iron, sunk ina bed of timber weigh- 
ing about eight tons, and provided neither with adequate 
means for “laying” it nor for charging in, the heavy shells 
that weighed when filled with 99 Ib. of powder, 1,015 1b. 
ach, could with difficulty be fired three rounds in two 
hours, while the shells themselves were so badly propor- 
tioned and so ill cast, and so ill fitted with fuses, that very 
few exploded at all, and some of those that did, burst near 
the mortar, endangering all around. 

The very few that really ranged as desired produced effects 
so formidable on the works of the citadel as to have mate- 
rially precipitated the capitulation. One shell fell nearly 
close to the powder magazine, but did not explode ; had it 
fallen upon the presumed bomb-proof arch of the magazine, 
containing 300,000 Ib. of powder, it would have pierced it, 
according to the opinion of all the military engineers pre- 
sent at the siege; and so closed the enterprise at a blow. 
The ill success of this mortar “gave quietus” for several 
years to any attempt to develope bombs into their legiti- 
mate office—as the means of suddenly transferring mines 
into the body of fortitied places—of a power adequate to act 
with decisive effect upon their works; although some years 
afterwards a 20-inch mortar was made in England for the 
Pacha of Egypt, and proved at Woolwich ; but was appa- 
reutly never experimented with, 

But another circumstance still more tended to the neglect 
of large shells thrown by vertical fire. After repeated 
trials and many failures, it was found practicable to throw 
10-inch (and since that even 13-ineh) shells from cannon or 
“shell guns,” by projecting them nearly horizontally, or at 
such low angles that they should “ricochette” and roll 
along the ground before they burst ; and thus fired, it was 
soon seen that their destructive power as against troops 
was greater than if fired at angles approaching 45° of 
elevation from mortars. From this, the conclusion was 
unfortunately jumped at—that mortars and their vertical 
fire were useless, were no longer wanted—that a shell 
gun was the one thing necdful— mortars but a relic of 
barbarous and disused customs. Paixhans and his school 
had pushed a good and useful invention beyond its proper 
limits, and had lost sight wholly of the all-important fact, 
that horizontal shell fire, powerful as it is against troops 
or shipping, is all but useless as an instrument of destruc- 
tion to the works (the carthwork and masonry, Xc.) of 
fortified places; for this end weight, and the penetrative 
power due to the velocity of descent in falling from a great 
height, are indispensable. So completely, however, had 
this been lost sight of, that at the commencement of the 
Russian war we not only had no bomb-vessels, and no good 
designs or models whereon to construct them, but even 
scarcely any mortars, and all were to be made at the moment 
when we needed them in action. 

About the latter end of 1854 the attention of Mr. Robert 
Mallet, C.E., was directed to the mathematical consideration 
of the relative powers of shells in proportion to their in- 
crease of size or of diameter—which, strange to say, 
had never been attempted by any author on military 
science; and his inquiries resulted in a memoir pre- 
sented by him to Government, in which he investigated 
the increase of power in shells with increase of diameter— 
under the heads of: 1. Their penetrative power; 2. Their 
increased range and greater accuracy of fire; 3. Their 
explosive power; 4. Their power o demolition, or of 
levelling earthworks, buildings, &e.; 5. Their fragmen- 
tary missile power; 6, and lastly, their moral effect,— 
im every viewing the shell not as a weapon 
against troops, but an instrument of destruction to an 
enemy’s works. The result so convinced Mr. Mallet of 
the rapid rate at which the destructive powers of a shell 
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increase with increase of fire, that he was induced to pro- , 
pose to Government the employment of shells of a magni- 
tude never before imagined by anyone, namely, of a yard 
in diameter, and weighing, when in flight, about a ton and 
a quarter each; and to prepare designs in several respects 
novel and peculiar, for the construction of mortars capable 
of projecting these enormous globes. Like every proposal, 
however, that far outreaches the previous thoughts of ordi- 
nary thinkers, this was ill-received by the then ordnance 
authorities ; they admitted Mr. Mallet’s conclusions as to 
the value of those enormous shells, for those, being based 
on mathematical reasoning could not be denied, but they 


denied in effect that it was possible to make shells of this | 


size that would bear being thrown, or to make a mortar 





that would throw them. Nor would any attempt even 
have been made to realise what must now be considered the 
most tremendous offensive siege weapon in the world, had 
it not been for the clear conceptions and the energetic inter- 
ference of Lord Palmerston as Prime Minister. What was in 
1854, however, a presumed official impossibility has become 
in 1857 an accomplished fact. On the 19th of October last, 
the first of those colossal mortars constructed from Mr. 
Mallet’s design was fired on Woolwich Marshes, with 
chargers (of projection) gradually increasing up to 70 Ib. ; 
and with the latter charge a shell weighing 2,550 Ib. was 
thrown a horizontal range of upwards of a mile and a half 
to a height of probably three quarters of a mile, and falling 
penetrated the compact and then hard dry earth of the 
Woolwich range to a depth of more than 18 feet, throwing 
about cartloads of earth and stones by the mere splash of 
the fall of the empty shell. What would have been the 
crater blown out if the bursting charge of 400 lb. of powder 
had been within and fired at that depth? 

It would be out of place here to attempt to follow Mr. 
Mallet’s mathematical results as to the relative powers of 
small and large shells; some popular notion, however, of 
the subject may be given in a few words. 

Say we have a 13-inch shell, and a 36-inch shell, 
and for simplicity that each has the same proportion 
of iron and powder in relation to their bulks, or the same 
density. Roughly the large shell may be said to be three 
times the diameter of the small one. Then, a ring or 
circle, through which the larger one will just pass, will 
have nine times the area of that through which the smaller 
one will just pass, and the weight of the large shell will 
be twenty-seven times that of the small one. 

If the two shells, then, be thrown at the same angle of 
elevation and at the same velocity, the larger shell will 
range greatly farther than the small one, for their relative 
resistances in the air are about as one to nine, while their 
relative energy of motion or momentum is as one to twenty 
seven. 

A 13-inch shell, weighing about 180 Ib., is thrown 
by a charge of 30 lb. of powder barely 4,700 yards. We 


have seen that, with not much more than double this | 


amount of powder, the 36-inch shell of more than four- 
teen times its weight was thrown 2,650 yards, or much 
more than half the distance. Hence, the power of obtain- 
ing great range with those large shells. 

The explosive power, it is obvious, is approximately pro- 
portionate to the weight of powder; but, by calculations, 
of which the result only can here be given, Mr. Mallet 
has shown that the total power of demolition, that is to say, 
the absolute amount of damage done in throwing down 
buildings, walls, &c. &c., by one 36-inch shell, is six- 
sixteen hundred times that possible to be done by one 
13-inch shell, and that an object which a 13-inch 
shell could just overturn at one yard from its centre, 
will be overthrown by the 36-inch shell at forty yards 
distance. 

A 13-inch shell penctrates, on falling upon com- 
pact carth, about two and a half feet. ‘The Antwerp shell 
penctrated seven feet. The 36-inch shell penetrated sixteen 
to eighteen feet. The funnel-shaped cavity, or “ crater” of 


earth, blown out by the explosion of a buried shell, is | 


always a similar figure, called a “ paraboloid ;” its dia- 
meter at the surface, produced by the 13-inch shell, is 
about seven feet, and by the 36-inch shell about forty | 


feet. | 








No bomb-proof arch - called) now exists in Europe ca- 
pable of resisting the fall of one of those huge shells upon 
it, whose energy of descent may be represented as equal to 
about eight hundred tons, against the tremendous fall of 
such masses, still more against the terrible powers of their 
explosion, when 480 Ib. of powder, fired to the very best 
advantage, puts in motion the fragments of more than a ton 
of iron. Nomeans or precautions are possible in a fortress, 
no splinter proof—no ordinary vaulting, perhaps no case- 
mate exists capable of resisting their fall and explosion, 
either of which would sink the largest ship (even the Le- 
viathan) or floating battery. And as no precaution could 
save either garrison or town from such shells, so their 
moral effect would be paralysing. Other great and spe- 
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cial uses have been pointed out for them by their proposer, 
both for attack and defence, which we cannot enter upon. 
Asingle 36-inch shell in flight costs £25, and a single 
13-inch £2 2s., yet the former is immeasurably the cheaper 
projectile ; for to transfer to the point of effect the same 
weight of bursting powder we must give— 
55 shells of 13 inches, at £2 2s, ... -.» £11510 0 
Against 1 shell of 36 inches ae eve 25 0 0 


——— - 
Showing a saving in favour of the? £90 10 0 
large shell of ee “se 5 . 


And this assumes that 55 small shells, or any number 
of them, could do the work of the single great one. 

We must, however, pass on to notice the mortars from 
which these Titanic projectiles are shot, and of which we 
give an elevation with section of bore and chambers and 
lines of separation in dotted lines. 

The mortars are, with the exception of one part (the 
base), and the elm timber ends, formed wholly of wrought 
iron, in concentric rings, and each entire mortar is separable 
at pleasure into thirteen separate pieces, the heaviest of 
which weighs about eleven tons, so that the immense 
weight when all put together (about 52 tons) is susceptible 
of easy transport, on ordinary artillery carriages, over 
rough country, or can be conveniently shipped, stowed, or 
landed. Special mortar rafts for the use of these mortars 
at sea have been designed by their inventor, and novel and 
more precise methods of pointing, especially at night, than 
hitherto practised. 

The two mortars which have been constructed were made 
partly at Liverpool, by the Mersey Steel Company and by 
Messrs. Faweett, Preston, and Co., engineers, but chiefly at 
the Thames Iron Works (late C. J. Mare’s), Blackwall. 

Iliad they been in existence three years ago, there is no 
hazard in affirming that we should have given a better ac- 
count of the Russian casemated fortresses both on the 
Baltic and on the Euxine, nor can there be any doubt 
that their becoming perfected and established in practice 
will materially modify the constructive works of fortifi- 
cation and defence, and alter many of the existing methods 
of attack, 





RaiLway TraveLiine In ExGianp anp Amenica.—The follow- 
ing interesting tuble, which refers to the vear 1855, showing the 
comparative safety of railway travelling in England and America, is 
given by Captain Clark, in a report laid before the Parliament of 
Victoria, Australia :— 

Great Britain, United States, 
Passengers killed .. 
Employ és killed 
Others killed . 
Passengers injured 
Employés injured .. 
Others injured., 
Total killed .. oe oe oe in 
Total injured 2. «2 «2 os in 
Killed andinjured.. .. .. in 

Ixpustry 1n THE HarEem.—The march of intellect is evidently 
directed towards the East. A small printing-oflice was dispatched 
a few days ago, from Paris for Constantinople. This press is to be 
worked entirely by the ladies belonging to the harem of one of the 
great Pashas residing on the Bosphorus. ‘The books intended to be 
printed are chiefly works of amusement, translated from French and 
English. The wife of Ribouly Effendi is already preparing a ‘Turkish 
translation of Thackeray's Newcomes.— Court Journal. 

THe LATE Exrtosion aT Vincennes.— lhe tower at Vincennes, in 


412,605 * 
183,406 .. .. 
126,873 .. «- 1 in 


| which the Jate melancholy accident took place, is, the Gazette de 


France states, about to be rased to the ground; and the donjon-keep 
will probably share the same fate. 
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THE VICTORIA BRIDGE AT MONTREAL. 


Tux Victoria Bridge (a detached plate of which we give this day) 
has been, not inappropriately, designated the greatest engi- 
neering work of modern times. _ It is tubular, and is built on 
the principle of the Britannia Bridge, which spans the Menai 
Straits, near Bangor. ae 

It will, we believe, be, when finished, the longest bridge in the 
world—its length from bank to bank being only 176 feet less 
than two miles. er 

The Menai Bridge is 1,880 feet long. The Victoria Bridge is, 
therefore, nearly five and a half times longer ; or to illustrate its 
length by an example familiar to most English persons— 
Waterloo Bridye, London ; this structure is 1,362 feet long. It 
would, consequently, require a little more than seven and a half 
times its length to measure distance with its Canadian brother. 

The place where it crosses the St. Lawrence is about half a 
mile to the westward of Montreal, a short distance below the 
“Lachine” Rapids, and about nine miles from St. Anne's, the 
place immortalised in Moore’s Canadian Boat Song. 

There will be twenty-four piers, which, with the two abut- 
ments, will leave twenty-five spaces or spans for the tubes. The 
centre span will be 830 feet wide, and each of the other spans 
will be 242 feet. ‘The width of each of the piers, except the two 
at the centre, will be fifteen feet. The two centre piers will 
each be eighteen feet wide, This difference is very evident in 
the beautiful model of the bridge, which now forms a prominent 
object of attraction in the Canadian department of the Crystal 
Palace at Sydenham. This model (the length of- which is 
thirty two feet) has been made in every part exactly to scale ; it 
is, therefore, a truthful representation, in miniature, of the 
actual structure. 

The western faces of the piers—that is, those towards the 
current (which flows here at a rate varying from seven to ten 
miles an hour) terminate in a sharp pointed edge, and the fore- 
part of each pier presents two beautifully smooth bevelled-off 
surfaces. They are so shaped in order that the least possible re- 
sistance may be offered to the avalanches of ice that come along 
at the departure of winter, and that would hurl away every 
impediment, less solid than massive rock, that might be opposed 
to their progress, For it should be remembered that, not only 
is the whole length of the St. Lawrence, from its first receipt of 
lake water at Kingston to tidal water at Quebec—a distance of 
360 miles—solidly frozen over in winter; but the 2,000 miles of 
lake and upper river, together with the tributaries of the St. 
Lawrence (one of which—the Ottawa—has herself tributaries, 
several of which exceed the Thames in length, depth, and 
volume of water), likewise send down their defiant masses, all to 
aggregate in the immediate vicinity of Montreal, The “ piling” 
of the ice is sometimes as high as thirty, forty, and even fifty 
feet, and on several occasions great damage has been done by it 
to the massive stone buildings which line the quays, and form 
the noble river front for which this city is celebrated. 

The stone used in the construction of the piers and abut- 
ments is a dense blue limestone, partly obtained from a quarry 
at Pointe Claire, on the Ottawa, eighteen miles above Montreal, 
and partly on the borders of Vermont, United States, about 
forty miles from Montreal. The piers close to the abutments 
will each contain about 6,000 tons of masonry. Those to support 
the centre tube will contain about 8,000 tons each. 

The total amount of masonry in the bridge will be about 
8,000,000 cubic feet, which, at thirteen and a half feet to the 
ton, gives a total weight of about 222,000 tons. 

Scarcely a block of stone used in the piers is less than seven 
tons weight, and many of those exposed to the force of the 
breaking-up ice weigh fully ten tons. The blocks are bound 
together, not only by the use of the best water cement, but 
each stone is clamped to its neighbours, in several places, by 
massive iron rivets, bored several inches into each block, and 
the interstices between the rivet and the block are made one 
solid mass by means of molten lead, 

At the present time fourteen of the piers are completed ; 
eight (including the two centre ones) will be finished next year, 
leaving only two to erect in 1859. 

The ypiers hitherto constructed have stood “ firm as a rock.” 
Had it been otherwise, and that the mighty St, Lawrence had 
conquered the combined appliances above stated, there would 
then, indeed, have been an end to all mechanical resistances, 

Each of the abutments is 242 feet long, and ninety feet wide. 
The north shore of the St. Lawrence is connected with the 
northern abutment by an embanked causeway, faced with solid 
masonry towards the current, 1,400 féet in length. The cause- 
way, from the south bank of the river to the southern abut- 
ment, will be 700 feet long. The distance between this outer or 
river end of one abutment to the outer end of the other is 8,000 
feet. 

The clear height of the ordinary summer level of the St. 
Lawrence above the under surface of the centre tube will be 
sixty feet, and the height will diminish towards either side with 
a gradient at the rate of 1 in 130, or forty feet in the mile, so 
that at the outer or river edge of each abutment the height will 
be only thirty-six feet above the summer level. 

The navigation of the river through the Lachine Rapids is 
limited to steam vessels only, and they will pass exclusively 
between the two centre piers, as the river is unsuited for navi- 
gation at the site of the bridge, except between these two 

ints. 

Pothe tubes will be nineteen feet high at each end, whence they 
will gradually increase to twenty-two feet six inches in the 
centre. The width of each tube is to be sixteen feet, or nine 
feet six inches wider than the rail track, which is five feet six 
inches—the national railway gauge of Canada. 

The total weight of iron in the tubes will be 10,400 tons. 
They will be bound and rivetted together precisely in the same 
manner and with the same machinery as at the Britannia Bridge. 
The tube connecting the northern abutment with pier No. 1 is 
now completed. The material for the second tube has reached 
Canada, and preparations are in progress for the despatch, from 
England, of eight more tubes early next year, so as to insure 
their erection during the summer. 

Mr. Robert Stephenson and Mr, A. M. Ross are the engineers 
of this great work. The latter gentleman, having completed 
his duty as Engineer-in Chief of the Grand Trunk Railway, now 
directs his skill and attention exclusively to this structure, The 
contractors are Messrs. Peto, Brassey, and Betts. The bridge 
will cost about £1,250,000. 

As regards the commercial importance of the Victoria Bridge, 
Mr. Robert Stephenson, in a report addressed to the directors in 
May, 1854, says :— 

“ The great object, however, of the Canadian system of railways 
is not to compete with the river St. Lawrence, which will con- 
tinue to accommodate a certain portion of the traffic of the 
country, but to bring those rich provinces into direct and easy 
connexion with all the ports on the east coast of the Atlantic, 
from Halifax to Boston, and even New York, and, consequently, 
through these ports, nearer to Europe. 

“Tf the line of railway communication be permitted to remain 


severed by the St. Lawrence, it is obvious that the benefits 
which the system is calculated to confer upon Canada must re- 
main, in a great extent, nugatory, and of a local character. 

“The province willbe comparatively insulated and cut off from 
that coast to which her commerce naturally tends ; the traffic 
from the West must either continue to adopt the water commu- 
nication ; or, what is more probable—nay, I should say certain— 
it would cross into the United States by those lines nearly com- 
pleted to Buffalo, crossing the river near Niagara.” 

There can be no doubt that without the Victoria Bridge the 
large and comprehensive traffic system involved in the construc- 
tion of the Grand Trunk Railway could only be partially, and, 
by comparison, ineffectually carried out at a very great cost. 
Montreal is the terminal point of the ocean navigation, and is 
connected with the Lower St. Lawrence and the ocean on one 
side, and with the great Canadian and American lakes—extend- 
ing 2,000 miles into the heart of the continent—on the other, 
It is also the centre from which lines of railway now radiate to 
Portland, Boston, and New York, and to which lines will con- 
verge from the Ottawa and the other rich though as yet only 
partially developed districts of Canada. It is, therefore, the 
conviction of those persons most capable of forming a sound 
judgment on the question that, great as is the cost of the bridge, 
by means of ita better, more rapid, and cheaper communication 
will be afforded for the produce of the magnificent districts of 
Western Canada and of the North-Western States of America, 
including Michigan, Illinois, Wisconsin, Minnesota, Iowa, &c., 
to the Atlantic sea-board, and for the supply of these districts 
with imported goods, than by any other route on the American 
continent. 





THE ADMIRALTY REPORTS ON STEAM COALS. 


WE cannot conceive anything of more vital importance to a 
steam navy than the ascertaining of the best fuel for the pro- 
duction o; its motive power. The coal or fuel the steamer 
carries contains condensed in itself all the power she can procure 
to render her independen: «f wind and tide. The more available 
power a given quantity of fuel contains within the smallest 
bulk, the more valuable it must be for marine purposes. Within 
certain limits it matters little for a stationary laud engine whether 
its fuel be bulky or light; for the sea steamer it is a subject of 
the gravest consideration. The subject grows in importance 
every year. Every year the steam navy of this country, both 
that of the Government and that of the mercantile community, 
increases in a ratio which ten years since the most sanguine 
advocate of steam navigation would not have been bold enough 
to foretel. 

In the year 1845, the late Mr. Hume called the attention of 
the Lords of the Admiralty to the necessity of instituting an 
inquiry, with a view to determine the kind of fuel, of the smallest 
bulk and weight, which should cause the production of the 
greatest quantity of steam. He forcibly observed that “the 
efficiency of the steamers must depend on the quality of the 
coals and fuel used for the naval service, and without un accurate 
knowledge of the power of the coals to be used, the country may 
be paying the highest prices for an inferior article; and depend- 
ing on the power of the fuel, the public service may suffer 
disappointment at a moment when the greatest interests of the 
country may be at stake.” In addition to ‘his he showed that a 
similar inquiry had been undertaken by the United States. 

The value of such an inquiry was so apparent that the 
Admiralty at once requested Sir Henry de la Beche, the Director- 
General of the Geological Survey of the United Kingdom, to 
make the necessary investigations and prepare a report on the 
comparative values of British coals for the purposes of the Naval 
Service. The result was three reports by Sir Henry de la Beche 
and Dr. Lyon Playfair, presented to Parliament in the years 
1848, 1849, and 1851. Blue Books are not, as a general rule, 
particularly interesting reading, but these three are so excessively 
scientific, so overlaid with mathematical formula, presenting 
such an array of tables and decimals, that they require either an 
intense interest in the subject, or a morbid love of figures, to 
induce any one to wade through their pages. The grand result 
of the reports, however, was this. Welsh coals, on an average, 
were found to evaporate seven and a half per cent. more water, 
taking weight for weight, than Newcastle coals, while a ton of 
Welsh coal occupied about six per cent. less space than a ton of 
Newcastle. Here was a triumph for Welsh coal. Lancashire, 
Scotch, and Derbyshire coal were found worse than the New- 
castle. Hence for years the Welsh coal has had a monopoly of 
the supply for Government coal for steamers, 

It is true these facts are startling; they are contrary to all 
one’s pre-conceived notions. If the marketable value of coal 
before this had been taken as any indication of its value for 
heating purposes, certainly the Newcastle coal should have 
proved far superior to the Welsh coal. Nothing could, we con- 
ceive, exceed the indignation of any London Paterfamilias if that 
moat troublesome person, his coal merchant, had put Welsh 
coal into his cellar, and charged him for Newcastle, It certainly 
would have exceeded the assurance of any London coal merchant, 
before the erudite Admiralty reports appeared, to have told the 
indignant householder that Welsh coal would make his pot boil 
better and cheaper than the Newcastle. 

The superiority of Weish coal was not the only discovery 
made by the compilers of these reports. They made others 
equally remarkable, as, for instance, that after you had ex- 
tracted from coal all its gas and tar, the cinder or coke left 
behind possessed greater heating power than the original coal. 
This certainly is rather astounding. If you go into any gas 
works, you will find the retorts heated by coke, but then that 
coke is made to consume a certain amount of tar. We all know 
the value of gas as a heating agent, yet the savans of the 
Museum of Practical Geology tell us, that when we put coal 
under our boiler for fuel, if we burn all the gas, and al! the tar 
it contains as well as its coke, the heating power of the gas and 
tar will go for nothing; nay, more, it will not only go for 
nothing, it will be worse, for the gas and tar in combustion will 
rob the coke ofa portion of its heating power. 

It is true all this has been controverted. On a subject 
connected with the arts and manufactures of this country, one 
naturally looks into the pages of Dr. Ure’s Dictionary. This 
is considered a work of some slight scientific and chemical value. 
At least Dr. Ure's name stands as high as an authority as any of 
those connected with the Admiralty reports. In the preface 
of the fourth edition of this work, under the heads of “ Coal 
and Fuel,” we find a masterly and perfect exposure of the gross 
errors, chemical and mechanical, which pervade the whole of 
the Admiralty reports. The chemical analysis made on a few 
grains of coal, as if coal were as costly as diamond dust, is shown 
to be faulty, incorrect, and leading to absurd results. Even the 
attempts to determine the heating value of the various specimens 
of coal under a boiler, are shown to have been vicious on the 
very face of the report. The Newcastle coal is proved experi- 
mentally to be capable, the best of evaporating two pounds, and 
the middling quality one pound, of water more for a pound of 


Yet here stand the Admiralty repo r science; 
they must be above all suspicion of ignorance or incapacity ; so 
the navy gets the Welsh coal, John Bull pays for it, and our 
northern coalowners are the losers as well as the public, Our 
friends in the north are not likely persons to let the question 
rest, yet it seems to have come before them in rather an acci- 
dental and unexpected manner. 

Some time since, the Steam Colliers’ Association of Newcastle 
offered a premium of £500 for the best method of preventing 
smoke during the combustion of coal in marine engine boilers. 
They appointed two civil engineers, Messrs, Longridge and 
Armstrong, and a chemist, Dr. Richardson, to perfurm the 
necessary experiments for determining the award. We have the 
testimony of Dr. Playfair that no better men could have been 
selected. Now these three gentlemen arrived in the course of 
their experiments at the remarkable fact, that the coal from the 
district of the association, which is called the “ Hartley's,” can 
be burnt in the multitubular boiler, usually used for marine 
purposes, without producing any smoke ; and that, whereas this 
particular ceal is set down in the Admiralty reports as only 
evaporating about seven pounds and a half of water for every 
pound of coal, they find it capable of evaporating twelve pounds 
and a quarter—a difference of four pounds and three-quarters 
of water for every pound of coal. Well, this is published in the 
Society of Arts Journal ; and what says official assurance ? 

Dr. Playfair, Director-General for Science, appears in the next 
number of the journal, to free Sir Henry de la Beche and himself 
from the imputation of having formed an erroneous opinion as 
to the heating value of Newcastle coal. He says :—“ Gentlemen, 
you are perfectly competent to make the experiments you have 
done ; I have no doubt you have made them carefully and with 
judgment. The discrepancy between us arises from’”—what do 
our readers think?—“ from the wnyitness of the small Cornish 
boilers (we) used to give absolute results.” “Our boiler,” he 
admits, “was even 20 per cent. inferior to a good Cornish 
boiler, and it would not surprise me to learn that it was 50 per 
cent. below a multitubular one,” 

Prodigious assurance. The far-famed scientific experiments 
for the Admiralty were made with a faulty instrument—an in- 
strument admitted to be twenty per cent. worse than a good 
Cornish boiler, perhaps fifty per cent. worse than the boilers ac- 
tually used for the purposes for which the value of the coal was 
to be tested, Wh, but the experiments were relative, not abso- 
lute. Buta faulty boiler is faulty because, use what fuel you 
will, you do not get it to exert its full heating powers on the 
water in the boiler while in combustion. <A faulty boiler will 
give you faulty results, comparative as well as absolute, 

Why, we ask, was not a proper boiler used? Who limited the 
reporters as to their expenditure? Who compelled them to ex- 
periment on an avowedly bad boiler ? They used a boiler of the 
kind not used in the marine service when they were called on to 
test coal for the use of the navy, and they chose one most un- 
favourable to the Eaglish coal. Then we are told that a differ- 
ence between seven pounds and a half and twelve pounds and a 
quarter is only a relative difference. Now, we submit that what 
the country had a right to demand, and what it did demand, of 
these gentlemen, was the absolute and not the relative value of 
coal. We believe that the Admiralty reports are defective in 
every particular, that they are worthless, and that they have 
grossly deceived the nation. 

Why were faulty boilers used? Whowere responsible? The 
authors of the reports? Oh, no! They have as convenient an 
excuse as a bad boiler when their results are tested by actual ex- 
periment. “ As it was impossible for either of us to devote our 
whole time to this inquiry, our services being required by other 
official duties, we appointed assistants to superintend its special 
parts under our general direction,” 

We think we have stated enough to draw the attention of 
Parliament to this important question. Seeing how grossly they 
have been misled on a subject of the most vital import to our 
empire, we hope they will appoint men of undoubted ability, and 
not distracted by a multiplicity of official duties, to determine 
the real value of different kinds of coal—their absolute value for 
heating the boilers now used for the navy. This subject is of 
sufficient importance to employ, while the experiments are in 
progress, the undivided attention of the most competent men 
the nation can produce.—Daily News. 








ELEMENTAIRE DES MACHINES A VAPEUR 
MARINES, 
Par A. ORTOLAN,* 

Tue work of which the above is the title has just appeared in 
France, and we notice it in consequence of its giving some de- 
tails of the progress making in the French Steam Marine—of the 
improved mode of constructing and managing steam boilers. In 
this work of M. Ortolan we are informed that a French transla- 
tion of the treatise of Mr. C. Wye Williams is about to appear in 
France, under the patronage of the Minister of Marine. From 
the above work we make the following extracts :— 


TRAITE 


“ Susteme Williams,” (air boxr).—After numerous trials the steam ships 
of the United States and of England have adopted the use of 
blowing machines in connexion with the air box, or Systeme Wiliams, a 
description of which is given in plate 7, fig. 2. In the box situated behind 
the bridge the air in sufficient quantity passes through a plat» pierecd 
with a great number of small orifices (half an inch each), and there meets 
the mass of flame passing from the furnace. The door of the furnace is 
also pierced with similar holes, the issue from which may be diminished 
by a moveable plate. ‘The Syst®?me Williams admits of the shortening the 
fire-bars by one-fourth of their length, with a resulting economy of fuel 
amounting to 15 per cent. 

M. Bona Christave, Lieutenant of the Imperial Navy, has drawn 
the attention of the Minister of Marine to this important improvement 
and its introduction into marine boilers, proposing that trial be made of 
its favourable results, and which appear to be undoubted, and may be made 
at a small expense (p. 92). 

At page 329 is given the following note : 





“The Combustion of Coal and the Prevention of Smoke, Chemically and Prac- 
tically Considered,” by Mr. C. Wye Wuiiams, is the title of a remarkable work, 
translated from the English, by M. Bona Christave, Lieutenant of the Im- 
perial Navy. This translation in manuscript has been communicated to us, 
and to those who are desirous of veing acquainted with the work its ap 
proaching publication will enable them duly to appreciate its importance. 

We here give the following passages from the letter which ace 
companies the manuscript submitted by the translator to his 
Excellency the Minister of Marine :— 

The principle of Mr. C. Wye Williams is equally applicable to new 
boilers, or the improvements of those already made. Almost all our 
evaporating vessels are insufficient in practice, few of them supply in a 
sustained manner the full quantity of steam indicated by their nominal 
power, or give more than six kilogrammes of steam per kilogramme of 
coal consumed. I proposo the following modification for their improve- 
ment:— 

Firstly, to reduce the length of the furnace-bars. 





* Ire Maitre-Mechanicien de la Marine Imperiale, Auteur de la ‘Note sur 
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Secondly, to place at the front or furnace door, as well as at the bridge, 
the air boxes of Mr. C. Wye Williams. 

Thirdly, to place a ventilator either in the interlor or exterior of the 
chimney. 

Fourthly, to introduce in a continuous manner the feed water into the 
boiler immediately above the crown of the furnace. 

With these modifications (which may be effected at a small expense 
and which will soon be covered by the economy of the coal con- 
sumed), in selecting the kind of fuel most appropriate to the boiler 
employed, and in ging the bustion with care and system, we will 
be enabled to double the effective power of the engines, and obtain at 
least 7} kilogrammes of steam for each kilogramme of coal, 

In marine boilers a square metre* of grate surface represents, in general, 
a force of 20-horse power. Now, 20-horse power requires per hour 600 
kilogrammest of steam, Again, in assuming that each unit of weight of 
the combustible, gives six units of steam, 100 kilogrammes of coal will be 
expended per square metre of grate surface in utilising the full power of 
the engine. 

With the natural draught, we cannot burn conveniently, in the same 
boiler furnaces, more than fifty kilogrammes of coal per hour, and per 
square metre of bar surface—say, one half only of the necessary weight; 
any quantity above this serves only to increase the volume of combustible 
.gases, which escape by the chimney and the waste of cinders, With an 
artificial draught, in the same time and on-the same surface, 300 kilo- 
grammes of coal may be usefully consumed, In other words, the capa- 
bility of the furnace may be sextupled. 

It will be easy to satisfy ourselves of the accuracy of these statements by 
examining the mode adopted in the boilers in Cornwall, and in the river 
steamers in the United States. * 

It is by means of an artificial draught that the American steamers 
obtain their great velocities, but which are attributed to the form of their 
vessels, This erroneous opinion at present gains so much credit, that we 
are led to doubt the principles of naval archit blished by Vial 
de Clairbois and Chapman; put into practice by Sané, and applied by 
Hubert to steam navigation. The most serious objections urged against 
ventilators or other blowing machines is, that they deteriorate the boilers. 
This may be true when such machines are used injudiciously, Every 
power placed under inexperienced or unreflecting management may become 
injurious 

At the commission composed of engineers and officers of the imperial 
navy, convened to judge as to the efficiency of Williams's air boxes in the 
steam generators of the State corvette, the “Tanger ;” the savings of 10 
per cent. in the consumption of fuel was honestly and vigorously esta- 
blished in the experiments made. 
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ENGINE DRIVERS AND MECHANICAL KNOWLEDGE, 
A Campripnce fellow, a good wrangler, one, therefore, who 
knew something about theoretical mechanics was travelling not 
long ago, second class, between Sheffield and Manchester. Two 
grimy but, nevertheless, most intelligent looking engine drivers 
entered the carriage, in their common working oil-stained dress. 
They were no sooner seated than they commenced an animated 
discussion as to the value of a newly-invented railway chair. 
The railway chair, our uninitiated readers must understand, is the 
iron rest which unites therail of the railway to the wooden sleepers 
which are firmly embedded in the ground. The argument grew 
warm. One said so the other, “I'll make thee understand, Bill, 
what I mean.” He cleared away our friend’s wrappers from the 
opposite seat, kneeled down, took a piece of chalk out of his 
pocket, and forthwith sketched a beautiful diagram on the 
wooden seat of the section of the railway chair and rail, marking 
out, in the readiest manner, the points where the pressure of the 
rail was distributed over the chair. Our Cambridge friend was 
delighted. He knew not which most to admire, the beauty of 
the diagram, or the accuracy and clearness of the mathematical 
and mechanical demonstration by which its author illustrated 
his argument. The other driver entered fully into his friend’s 
disquisition, perfectly understood all his points, and gave up his 
previously expressed opinion. But this was not all. The 
engine driver further demonstrated his argument by pointing 
out the superior motion of the carriages, the absence of jar and 
jolt when they passed over the portions of the line where the new 
chairs had been laid. If ever we travel express at the rate of sixty 
miles per hour, may this mechanical engineer, or one like him, be 
our driver. Would any one of our readers, if he could have his 
choice, prefer to such a man as this a beer-bemuddled ignorant 
fellow, knowing as little of the constitution of the thing of iron 
and steam he guides as the London cattle drover knows of the 
anatomy of the ox he pushes with his goad ? 

In such a case as this ignorance is not bliss, nor is it folly to 
be wise. Here, even, a little knowledge is not a dangerous thing. 
But a little ignorance, one moment of indecision, one moment 
of stupidity, one false turn, even of a finger, may hurl hundreds 
of helpless passengers down the precipitous bank, or over the 
lofty viaduct. What does our story prove! It proves that this 
working engine driver had acquired a sufficiens knowledge of 
drawing to give a most intelligent representation of a most im- 

rtant piece of engineering. His demonstration of the mode in 
which the pressure was distributed manifested a knowledge of 
the principles of geometry and elementary mechanics of which a 
Cambridge honour man might have been proud. Whence could 
this working man have derived such knowledge? Not from 
school, most assuredly. It must have been acquired after work- 
ing hours, puzzled out for himself by the aid of such books and 
such assistance as his mechanics’ institute could afford him. We 
call attention to this story, because it shows what we have 
“naintained again and again—the rich mine of intellectual wealth 
to be found among our artisan class, if it be but cultivated ; if 
but some little pains be taken to foster it, some little aid lent to 
assiat its own endeavours to educate itself. This is a subject of 
vital importance. The life of every man who travels on a rail- 
way —and who does not?—depends upon a knowledge of 
mechanics among men of the artisan class, which, but a few 
years since, would have conferred on its possessor the title of a 
philosopher. And now, when electric telegraphs and other 
marvels are added to our ordinary railway apparatus, the 
urgency of well-cultivated artisans for railway officials and 
servants becomes every day more important.—Daily News. 


Export Trape or New Sourm Warrs.—In Tne Encixeer of 
Dec. 25th we gave some statistics, showing the rapid progress of the 
export trade of South Australia, We now subjoin a comparative 
statement of the value of the produce of New South Wales exported in 
1855 and 1856 :— 


1855. 185¢. 

ark oe ee eo oe ee ee £175 
Butter and cheese + oe ee £05,072 .. 9,824 
Fruit oe oo ee ee ee oe e. 25,443 
Goid ~~ we oo oa SRR . Stee 
Grain and flour .. oe 91,644 .. 84,517 
Hides ~ ‘“ ae oe oo 42,782 .. 64,638 
Live stock ee ee o 75,107 4,736 
ou .. oe oe oe oe oe 20.770 .. 25,355 
Timber... oo oe oe oe 44,227 .. 42,333 
Tallow eo oe ° 123,255 .. 137,202 
‘ 22.685 .. 9 999 


Salt meat and provisions ; oy 
Wool . 


ae . ee ~—swe_~—«*1;, 078,017. .1,303,079 





£1,772,810 £1,895 299 





* A metre is equal to 39°37 English inches. 
¢ A kilogramme is equal to 2°68 pounds weight, ayoirdupois, 





BRITISH INDIA. 
CHAP, XIX. BEGINNING OF AN EXTERNAL POLICY. 


THE commercial character of the Company, much restricted in 
1813, was extinguished by the next Charter, in 1883. From 
April, 1834, this great association dropped entirely the venerable 
title by which it became known in the history of England—that 
of a Company of British Merchauts trading to the East. Hence- 
forth they have been simply the East India Company. Even 
their tea trade was given up, and all the commercial property 
of the Company sold. Their real capital was estimated at 
£21,000,000 ; their dividends were guaranteed by the Act to the 
amount of £630,000, or 164 per cent. onanominal capital of 
£6,000,000 ; these dividends were made chargeable on the revenues 
of India, and redeemable by Parliament in 1874. India was 
thrown open for settlement quite freely ; natives and immigrants 
had henceforth professedly equal claim to office and employment, 
and there was to be no distinction on account of race, colour, 
or religion. Great hopes were founded on these provisions by 
all who were unaware of the bottomless chasm which yawns 
between the interior nature of the Asiatic aud the European 
races ; a d even the most cautious trusted that the genuine and 
permanent civilisation of India was at length provided for. As 
for the commercial effects of the Charter, they were clear enough. 
Within ten years the trade with China doubled, and the value of 
British exports to India and Ceylon increased from two millions 
and a half to six millions and nearly half. How it was that one 
portion of the new arrangements worked so well and others not 
at all was a subject of earnest speculation when the Charter was 
renewed in 1853, and during the intervening twenty years. It 
was stated in Parliament that not one native had obtained 
an office after 1833 who could not as well have held it before ; 
and the reply to this was, not a contradiction, but a statement 
of the number of natives employed as judges, deputy-collectors, 
and deputy registrars. The main fact in defence was that 96 
per cent. of causes were adjudicated on by native functionaries ; 
and this was met by allegations of the extreme badness of the 
decisions thus awarded, Those who judged by the average 
amoun; of peasant income declared the people to be in a state 
of fearful destitution, while, on the other hand, the increase in 
the imports of articles of population consumption was pointed 
out as the best proof of a rising condition. There had been a 
famine in Hindostan Proper in 1837 so fearful that the British 
residents at Agra and Cawnpore could not take their evening 
drive, on account of the sinell of corpses too numerous for burial ; 
and cholera and small pox followed, sweeping away a multitude 
who had outlived the drought. This was not necessarily 
a proof of general poverty ; and those who called it an accident 
declared that it would not happen again; for that our new 
provinces, on the Burmah side, would henceforth be the 
granaries of rice-eating India; and that the prodigious effects 
of irrigation, wherever restored (as in some parts of the Deccan), 
showed that the fate of India, in regard to food, was wholly in 
the hands of its rulers, This was universally felt to be true; 
and the natural consequence was an influx of petitions from 
natives for the vigorous prosecution of public works. Still, 
amid much material improvement and external agreement about 
the means of more, the European and Asiatic reces drew no 
nearer to each other in mind and heart. Much was said ina 
kindly spirit and in eloquent language, in the parliamentary 
debates on the Charter of 1853, about the progress of education, 
the increase of churches, and the means of moral and re- 
ligious sympathy and advancement; but yet these were all 
only means; and no one could show that the end was at- 
tained. ‘This is a matter which calls for no exposition now. 
An extinguisher is put upon all arguments, pro and con. We 
know now that for one hundred years daily prayers have been 
uttered in Mussulman worship for the Mogul rulers and their 
restoration, and that a vast multitude of those whom we were 
striving to raise to a condition of fellow-citizenship with our- 
selves, have only been waiting for the expiration of our century 
to turn us—not only out of their country, but out of the world. 
Meantime, what the petitioners professed to want was a great 
purification in the administration of justice; a rectification in 
the land tenures; and a vigorous prosecution of public 
works. All these were discussed in the session of 1853, and 
the new Charter then voted accomplished some considerable 
changes. 

It was seriously debated whether to preserve the Double 
Government—few pretending to say that it had worked well, 
but at best doubting whether any other arrangement would 
work better. The Company was declared to have become a 
mere fiction; and the Board of Directors to be a blind behind 
which the general Government really ruled India. Those who 
desired to have the Queen at once proclaimed in every town in 
India, and to have a new Secretary of State for Indian affairs, 
did not obtain their desire: but the number of Directors was 
reduced from thirty to eighteen, of whom six were eventually 
to be nominated by the Crown, while half of the twelve elected 
by the Directors themselves must have served ten years in 
India. An English Commission was appointed to promote good 
law and a good administration of it in India ; and several minor 
provisions were made, suitable to the more marked political 
character of the Company. We have since seen great 
changes made in regard to Indian patronage—civil oflices 
being thrown open to competition, and admission to 
military training being made more easily attainable. The 
exclusive East India College at Haileybury is to be closed ; 
and thus was one after another of the characteristics of 
the great Company passing away. Something had happened in 
the interval between the two last charters which had indeed 
brought the Company into very close relations with the politics 
of the empire at large. A great European controversy had been 
contested in their name, on their territory, and at their ex- 
pense. In the debate on the new Charter, in 1853, the 
directors declared their finances to be in a better condition than 
appeared from the figures, because £15,000,000 of recent 
expenditure had been incurred for a war which was not Indian 
but European. On the last occasion of a new Charter, the 
Company's debt was £38,000,000; it was now (twenty years 
later) £53,000,000; but the existing balances were so much 
larger than on the former occasion, that the great wars of the 
interval—those of Burmah, Affghanistan, and Scinde,—had, in 
fact, caused an increase of less than eight millions and a half, 
though the Affghan had cost fifteen. The difference might be 
taken as a fair measure of the improvement in Indian finance, 
Thus it appeared that the time had arrived, predicted by 
Mackintosh, and by many before and after him, when the chief 
danger of our Indian empire would appear to be from a foreign 
foe, for this alone could be the meaning of a European war 
being carried on in India. It was even so, as all of our readers 
well know. Few of them can have forgotten the Affghan war ; 
but some may be unaware of its relations with our empire, east 
and west; and our review of British life in India would 
be unnecessarily defective if we omitted to sketch a group of 
events so remarkable in themselves, so suggestive of change, and 
so clearly marking a new phase in Indian government, 





There is an old Eastern proverb that no one can be King of 
Hindostan without being first Lord of Cabul. Yet, when Lord 
W. Bentinck came home in 1835, and Lord Auckland went out 
to succeed him, the English held Hindostan, as far aa the desert 
frontier which extended from the Hill States of Ghurwal (which 
Simla and other summer stations render familiar to English 
imaginations) to the sea, without having ever been Lords of 
Cabul, Alexander had gone by way of Cabul to India, after 
taking Herat, near the borders of Persia; and Tamerlane con- 
quered it on his route to the Ganges, and Baber in his descent 
upon Delhi, where he set up his throne, Sultan Mabmoud made 
Ghuznee, iu the same region, his basis of operations in founding 
the Mohammedan empire in India. It was natural for the natives 
of India to speculate on our lot being Lords of Cabul, seeing that 
we were masters of Hindostan ; but the English at home, who 
are not too well-informed in regard to Asiatic traditions, might 
easily wonder, any time within twenty years, what bu:iness we 
had at Cabul. How did we become involved in an Affzhan war 
which cost usa deluge of blood and tears, of which the loss 
of fifteen millions of treasure is only the bare material record ? 
It is a problem not to be solved in this place how such a war 
could be instituted, against the will of the Company, just after 
the Company had been left with a territorial function alone. 
Its sole business after April, 1834, was to mauage the political 
and administrative affairs of India; and yet a course of political 
action was enteved on presently after which was disapproved by 
the Company from first to last. In their own words, it was a 
European conflict carried on on their territory, and at the 
expense mainly of their subjects. The only possible answer to 
the question why they allowed it is, that they could not help it, 
What was this strong compulsion? A few glances round the 
scene may help to account for it. 


It will be remembered that there was an alarm in 1808 about 
invasion from the north-west while Napoleon and Alexander of 
Russia were friends, and Turkey their tool, and Persia waiting 
their commands. Metcalfe was sent to the Punjaub, and 
Elphinstone to Cabul, to prepare alliances in preparation for such 
an attack. Through all subsequent changes, when Napoleon 
and Alexander were in their graves, the alarm of an invasion in 
Asia by our European foes or rivals was occasionally revived, and 
it was particularly strong when Lord Auckland went out to 
India, In Persia, our envoy, Mr. Ellis, found in 1835 that the 
young monarch whom he had seated in peace on his throne was 
the humble servant of the Czar Nicholas, instead of the friend 
of England. He was going to besiege Herat, for which he might 
or might not have good reason; but he was going further than 
Herat, intending to claim Ghuznee and Candahar; and if he 
obtaiued them, he would be very near the Punjaub ; and nothing 
else lay between him and us, The conclusion.in Evgland was that 
it was as the Czar's pioneer that the Shah was thus penetrating 
eastwards; and it was anticipated that, in a very short time, 
Russian consular agents would be settled in all the great towns 
up to the frontier of the Punjaub. At the same time, the 
Affghan rulers—a set of turbulent princes, always at feud 
amongst themselves—were afraid of Runjeet Singh, our Sikh 
ally, and promised aid to Persia, and also to Russia, in return 
for support against their neighbours at Lahore. This combi- 
nation really was alarming, and the British envoy reasonably 
desired to see peace made between the Herat sovereign and the 
Shah. ‘Terms were offered on the side of Herat; but the Shah 
marched on to the siege instead of accepting them. It has been 
a matter of dispute to this day whether ia encouraged or dis- 
couraged the Shah in this course. The Czar declared that he had 
always openly disapproved it; while there was a great amount 
of testimony that Russian agents were everywhere busy in obtain- 
ing aid for the Persian enterprise, and spreading reports of a 
great Russian reinforcement being on the march to join the 
Shah’s army. Herat was besieged under the guidance of 
Russian officers ; and it was defended by the help of an English 
officer—Lieut. Pottinger, who so onabled the place to held out 
as to baffle the Shah, and compel him, at the end of ten months, 
to raise the siege and turn homewards, The policy of Europe 
was in truth represented in little at that spot at the foot of tho 
Affghan mountains ; the real conflict was between the aguressive 
Russian officers managing the siege without, with their 40,000 
Persians and 80 cannon, and the gallant and vigilant Pottinger 
within, who was managing the defence as if the fate of India 
hung on his making the crumbling walls and the hungry 
people and the tired garrison hold out till the Shah should give 
up the game. And if there were busy Russians stirring up the 
towns against the Kings of Hindostan, lest they should become 
Lords of Cabul, there were also adventurous Euglishmen, 
wandering in strange places, each charged with a mission 
relating to the same controversy, Lieut. Wyburd was winning 
his way to Khiva in 1835, to see what the Khan there knew of 
the reported army of Russians, and to obtain his good will on 
the English side, Colonel Stoddart presented himself to 
Pottinger at Herat, and was so deep in the interest of the case as 
to beready to try another formidable journey, as perilous as 
Wyburd’s, He learned at Bokhara that Wyburd had been 
murdered very early in his mission. Captain Conolly followed 
Wyburd’s track, and then joined Stoddart at Bokhara, where they 
were beheaded together in 1843, after enduring a long and loath- 
some imprisonment. These were the first fruits of the policy of 
going out into the wilderness to meet a rumoured foe, instead of 
awaiting his possible attack in a well guarded position at home, 
Thus were the scouts cut off at once, who would have done good 
service in watch and ward within the camp. 

Pottinger’s defence of Herat was a piece of individual gal- 
lantry; and the three envoys who were sent wandering into 
Central Asia had each a particular and speculative missi 
There must be besides a new seat of diplomacy between the 
Persian territory and our own; and advantage was taken of 
overtures from Cabul to establish a mission there, Dost 
Mohammed, the ruler of Cabul, applied to all parties at once, in 
his dread of Runjeet Singh,—to Lord Auckland as well as tho 
Czar and the Shah; and the Governor-General at once sent 
Captain Burner, who arrived at Cabul while the Persians were 
on their march to Herat. Burnes’s mission had avowedly a 
commercial object ; but he found a Persian competitor so busy 
at Candahar in showing the Affghans how much better the 
Russian and Persian alliance was for them than the Britizh, that 
he declared they could not stand their ground but by entering 
into a political rivalship. On no better security than the opinion 
of Burnes and the sincerity of Dost Mohammed, the very 
serious step was taken of investing our envoy with political 
powers, and entering into a competition with Russia, inyolvin, 
the India Company in a policy which they wholly Seapeovele 
and costing the English nation dearer than any conceivable con- 
sequences which could have arisen from leaving it to Russia to 
get to India, if she could, across the snows and the sands, the 
frosts and the heats, the parched plains and the impracticable 
defiles which an army must struggle through before reach- 
ing our frontier, and meeting a fresh army face to face, Ag 
it was wo lost an entire army without having encountered a 
Russian, 
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Tuts invention relates to a peculiar construction and arrangement of | passed through suitable shoes or sockets Gt in the arms E, and 


horse power, which consists of an upright shaft fitted with a platform 
at its lower end, upon which the horse or horses walk. ‘This platform 
is supported by suitable suspension rods, connected with a boss on the 
shaft. ‘The horse or horses are yoked to a bar, which is fixed to a 
collar or socket revolving loosely round the upper portion of the 
shaft, so that asthe horses attempt to walk, the motion of their feet 
will cause the platform to rotate in one direction, whilst their shoulders 
will push the bar or power lever round in a contrary direction. 

Fig. 1 represents a plan of one half of the upper portion of the horse 
gear, and Fig. 2 a longitudinal section of the same, taken through 
the centre. <A is the vertical shaft, working at its lower end in the 
footstep B, and at its upperendin the bearing C, bolted to the side of 
the supporting beam Db. This vertical shaft has fitted to it near its 
lower end a set of radiating arms E, carrying the platform F, on which 
the horse or horses walk; these arms are themselves supported by 
the diagonal tension rods G, G, attached at their upper ends to a fixed 
collar H, fitted on to the vertical shaft A, whilst their lower ends are 











secured in them and tightened up by means of keys or nuts, as shown. 
On the underside of the platform F may be titted friction pulleys for 
| the purpose of supporting and steadying the same. I is a loose collar 
| or socket, which revolves freely in the upper portion of the vertical 
| shaft A. To this loose collar or socket are fitted the inner ends of the 
radiating arms J, which are supported by the rods K. To one or 
more of these arms the horse or horses are attached. On the arms J 
are bolted the internal toothed segments L, into which gears the 
pinion M keyed on the motion shaft N. This pinion also gears into 
a spur wheel O, keyed on to the shaft A. The motion of the horse’s 
feet in walking will cause the platform F to rotate in one direction, 
giving motion to the spur wheel O, whilst the shoulders of the horse 
or horses being yoked to the arms J, to which the toothed segments 
L are bolted, cause them to rotate in a contrary direction, thus giving 
a uniform motion to the pinion M, and transmitting motion for any 
desired purpose through its shuft N. Bevel gear may be used instead 
of the spur gear shown, 











BARTHOLOMEW & HEPTINSTALL’S IMPROVEMENTS IN TYRES AND HOOPS. 
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Tnus invention, by Charles Bartholomew, of Rotherham, and John 


Heptinstall, of Masborough, consists of improvements in machinery 
for rolling tyres and hoops for railway and other wheels, and also 


other articles made of iron and steel. For these purposes the machi- 
nery is combined in such manner that a ring of iron or steel mzy be 
expanded or contracted in diameter, and, according to the form of 
rollers used, so will be the section of metal produced. 

Fig. L represents one face or view of the machine; and Fig. 2 an 
end view. A, A, is a suitable axis or shaft, upon which are formed 
two rollers B, C, with rolling surfaces according to the section required 
to be given to the outside of the tyre or hoop. This axis turns on 
suitable bearings in the part of the cap or frame E, E, which fits into 
the housings D, D. This axis is connected with the steam engine or 
other motive power by a coupling box and proper gearing. It is 
geared with, and when at work drives another axis F, F, F, which is 
parallel to the axis A, A, and the bearing of the axes F, F, F, are 
capable of being moved to and from those of the axis A, A, in order, 
as the metal of the massive ring is reduced in thickness, to admit of 
and by the said gearing to cause the rolling surfaces to be brought 
nearer together. Upon this shaft F, F, rolling surfaces G, H, are 
formed, according to the section desired to be given to the inside of 
the tyre or hoop. One pair of these rollers, with their rolling surfaces 
—namely, b, G—are intended to act upon the massive ring of metal, | 
to bring it roughly into the sectional form desired ; while the other 
pair of rollers with their rolling surfaces C, H, in this axis, are made 
suitable for giving to the metal the finished sectional form desired. 
The pair of finishing rollers are combined in their action with three 
other rollers I, J, K, which act on the exterior of the ring of metal, | 
and the surfaces of such three rollers are made to correspond with the 
intended figure of the exterior surface of the finished tyre or hoop. 
The axes of these three rollers sre arranged to turn in bearings, whic 
slide between guides, and such bearings are moved by three screws 
suitably geared to cause the three rollers to move to or from the ring 
of metal simultaneously, and in such manner that the surfaces of all | 
the external rollers in contact with the ring of metal will at all times 





| housings slide the cheeks of the carriage X, X, that supports the 


| saddle o, in which saddle are housed the bearings p, , r,s, of the axis 


14TH May, 1857. 


be equidistant from the centre of such ring. On the axis A, A, are 
two spur wheels L, L, working into the bridle wheels M, M, by 
which they are connected or disconnected with the driving wheels 
N,N, which driving wheels N, N, drive the shaft O, O, upon which 
are three worms driving the six worm wheels P, Q, R, 8, T, U, 
which act upon the two suspenders V, W, and the four suspending 
bolts ¢, u, v, w, which support the carriage X, in which carriage is 
housed the bearings of the axis F, F. The suspenders V, W, are 
hung on pivots, so as to open and release the carriage, and allow of it 
being lowered for the more readily putting in and taking out the 
hoops or tyres. On the finishing end of the axis O, O, a drum is 
placed, which is connected with and works by a strap another drum, 
which is connected by the bevel wheels a, b, c, d, ef, g, and their 
shafts and the screws A, i, 7, with the carriages that harbour the 
bearings of the rollers 1, J, K. These carriages work in guides 
formed in the frames & Connected with each of the screws are 
adjusting screws J, /, and other counteracting screws m, by which pro- 
perly to regulate the relative position of the rollers I, J, K, so as to 
ensure their correct action with the finishing rollers on the axis A, in 
such manner that the surface of the several rolls in contact with the 
exterior or external surface of the ring of metal will at all times be 
equidistant from the centre of such ring. The framework of the 
machine consists of a bed plate x, which is bolted down to masonry. 
To this foundation plate are dovetailed two housings D, D, in which 


bearings of the axis F, F, and which housings support and receive the 
A, A. The guide plates 4, &, are attached to the housings D, D, and 


to the bed plate x, by bolts and brackets x, which brackets are also 
fixed to the bed plate by bolts, as shown in Fig. 1. In using the 


machine, a massive ring of iron, or steel, or other metal or metals, of 
| & proper weight and thickness, the interior diameter of which having 
been punched, or pierced, or otherwise made larger than that of the 


such massive ring of metal is placed on the roller G, and the machine 
having been put in motion, the bridle wheel M having been pre- 
viously put into gear, the massive ring of metal is rolled continu- 
ously between the rollers G and B, which gradually approach towards 
each other, and, as soon as it is brought thereby roughly into the 
sectional form required, the machine is reversed, the carriage 
lowered, the hoop released and removed to the finishing rollers, the 
machine reversed, and, by the action of the two rollers C, H, and of 
their being brought closer together by the action of the machine, the 
tyre or hoop is finished ready to put on the wheel, in the case of rail- 
way wheels by shrinking, or in that case, or other cases, by any other 
of the ordinary known methods. Although in the machine above 
described screws are adapted for oto the distances of the ex- 
ternal rollers, the principle of the hydraulic ram and other known 
Means may be equally applicable to that purpose; and although, in- 
asmuch in the above-described machine the rollers on the one side are 
used for reducing the massive ring of metal into rough sectional 
form, and the rollers on the other side for finishing, it may be conve- 
nient to have one machine for rolling simply for rough, and another 
machine opposite with rollers adapted for tinishing, where the amount 
of work is sufficient to justify having more machines than one. 
Angle iron hoops railway tyres can also be rolled, and every variety 
of shape and sectional area may be given to hoops and tyres, accord- 
ing to the form of the respective rollers; and it is also obvious that 
the strength of the respective parts must be in proportion to the cha- 
racter of the work to be executed, and will vary according to the 
magnitude of the masses to be acted upon. Where the hoop is to be 
enlarged, the motion communicated by the strap from the drum on 
the axis O to the other drum will be in one direction, and where the 
hoop has to be reduced in size, the motion so communicated from the 
drum on the axis O will be in the contrary direction. 





C. E. DARBY’S MODE OF COLLECTING THE GASES IN 
BLAST FURNACES. 


PATENT DATED 81m May, 1857. 


Tuts invention by Mr. Darby, of the Brymbo Iron Works, is for an 
improved mode of collecting the inflammable gases generated in blast 
furnaces. Hitherto various plans have been adopted for this purpose, 
but the most usual is to close the top of the furnace by a valve, 
which opens only to allow the furnace to be fed, and to lead the gases 
off from the chamber formed at the upper part of the furnace by 
closing its top, as above mentioned, by means of a pipe which passes 
into the furnace at a point immediately under the closing valve. The 
present invention consists in collecting the gases by means of a pipe 
which descends down through the open mouth of the furnace and 
dips a distance into the coal, ore, and other materials with which the 
furnace is charged, or by means of a pipe passing through the side 
of the furnace and penetrating into the coal, ore, and other material, 
until it arrives at or approaches near the centre or axis of the 
furnace. 








The illustration shows a vertical section of the upper part of a 
furnace, having a pipe for collecting the gases combined with it. a, a, 


is the external wall of the furnace; 5 is the lining; and ¢ is the pipe 
for collecting the gases; it descends down through the epen mouth 
of the furnace and dips into the coal, ore, and other materials with 
which the furnace is charged. The end of the pipe c within the 
furnace may be protected with anexternal case, between which and 
the exterior of the tube water may be caused to circulate in the 
manner of a water tuyere. The dotted lines in the illustration show 
the direction the pipe takes when in place of descending down 
through the open mouth of the furnace it is passed through its side 
in such a way as to arrive at or approach near the centre or axis of 
the furnace. 





Farm Bur_princs Extraorp!nary.—Some farm buildings on an 
extensive scale have recently been erected on Lord Macclestield’s 
estate at Shirburn, Oxfordshire. ‘The Illustrated News, iti an enter- 
taining article on the subject, says :—‘‘ One main feature in the build- 
ings is the extensive nature of the machinery department, and the 
several purposes for which steam power is made available—viz., 
for threshing the corn of the farm, cutting chaff for the horses and 
cattle, crushing oats and beans, grinding corn, drawing water from a 
deep well to supply a cistern, from which the water is conveyed by 
iron piping throughout all parts of the homestead, and also for sawing 
timber, both in the round and in plank, for the use of the estate; and, 
besides these, there are other purposes for which steam power is in- 
tended to be applied. The covered yards form another feature worthy 
of remark. They afford dry and healthy accommodation for cattle, 
and also receptacles for the manure which is thrown into them from 
the stables, piggeries, and feeding stalls adjoining. The manure is 
allowed to accumulate in them, without exposure to the sun and rain, 
until it is required to be carted on the land. The bottom of these 
yards is four feet below the level of ground outside. Four separate 
systems of cattle feeding are provided for in this establishment—viz., 
the covered yard system, the open yard, the stall-feeding, and the box- 
feeding systems—each possessing advantages for particular kinds or 
breeds of cattle. Another part of the homestead strikes us as some- 
what novel, and likely to be extremely useful. A large covered way 
is provided at the back of the straw-barns, of dimensions sufficiently 
large to coniain a rick of corn; it is intended to have a tramway laid 
into it from the rick-yard, upon which the ricks will be brought in 
whole to the threshing machine. There is also a capacious sawing- 
shed, fitted up with machinery, to convert timber for the use of the 
estate, and a carpenter’s workshop over it. The buildings and roads 
occupy rather more than an acre of ground; the walls throughout are 
built of brick, the roofs are principally constructed of Baltic timber, 
and covered with blue slates, iron being also partially employed ; and 
all the eaves have iron guttering, from which the water is conveyed by 
glazed stoneware piping to a capacious underground tank, which 1s 
provided for supplying the boiler. The buildings comprising the 
homestead are two stables, capable of accommodating fourteen horses ; 
harness room, gig house, loose box ; four covered yards, each 30 feet 
square ; feeding stalls for twelve beasts, feeding boxes for six ditto, 
boxes or styes for pigs, three food and root houses, cattle sheds for six 
open yards, blacksmith’s shed, two implement sheds, two cart and 
wagon hovels, two straw barns, chaff room, with floor above for chaff 
machine, two granaries for storing corn and wool, engine room and 
boiler house, mill room, guano house, sheaf room, and threshing floor, 
covered way (as before referred to), sawing shed, and carpenter’s shop. 
The machinery consists of a 12-horse power steam engine and boiler, 
supplied from Messrs. Nasmyth’s well-known manufactory; one of 
Messrs. Clayton and Shuttleworth’s combined threshing and winnow- 
ing machines, by which the corn at one operation is prepared fit for 
market and put into bags; also a chaff machine, a mill for grinding 
corn, machine for crushing oats and beans, an oiicake crusher, sawing 





roller G, is brought to a suitable heat in a proper furnace—namely, a 
en lowered sufficiently, 


welding heat—and the carriage X having 





machine for cutting round timber, and a bench with circular saw for 
ripping boards and planks.” 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of eur 
Correspondents.) 





NIGH AND LOW PRESSURE STEAM. 

S1r,—The Craddocks and the Ingrams carry too many eggs in 
one basket. We have seen the forcing system at work in many 
things. Imitation pervades all nature. The potatoe disease, 
ruinous railway operations, foreign credits, accommodation bills, 
extravagances, suspensions, madness, poverty, disease and crime, 
and even the forcing of the great ship, all emanate from the high 
pressure school. The best system in the world, carried to ex- 
tremes, becomes dangerous and vicious. Under these degrading 
and humiliating operations, would it not be well for the high 
pressure men to see if they too are not paying too dearly for 
their whistle ? 

In reply to “A. B. Ex.” (p. 426 ¢. 3), respecting the bursting 
of boilers, it is the old tale over and over again, but I ask you, 
Sir, where can you find a low pressure boiler now-a-days ? 

As respects the probable consumption of 3 Ib. of coal per 
horse power per hour, you know that, with Watt's 24 lb. pressure 
there was a loss of 45 per cent. which could not be accounted 
for in the early days of Watt's steam engine. But we are told 
by a practical engineer and chemist that an engine with 2} Ib. 
pressure consumed only 5 lb. Surely, then, with a larger 
cylinder, with air or water surface condensers, copper boilers, 
elastic valves, and improved air pump, distilled hot water, heating 
the cylinder and ends with steam, keeping everything warm 
about the boiler and pipes, expanding the steam on a vacuum of 
29°5 inches of mercury, improved furnace valve doors, fire brick 
stove and upright boiler ; all these appliances ought to save the 
2 lb. of coal per horse power per hour. 

And when there is no real necessity for using a pressure more 
than 1 or 2 lb. on the inch, why rack one’s brains and destroy 
life for a pound or two of coal per horse power per hour, for 
this is certainly the utmost “the most perfect practice in the 
world” will give the high pressure men ? 

December 24th, 1857. 





OMNIBUS. 


Sir, — The table I sent in correction of your correspondent 
“A. B. Ex.” contained the wrong weight in pounds for the 
cubic inches of water contained in the steam used per minuite. 
The mistake arose from unconsciously employing as a divisor 
34°5 instead of 27°25 inches, as contained in a pound of water. 
The cubic inches and pounds stand thus :— 

2°491b. of water. 
183, 


First column 68 inches 
50 a 
ee 1°07 ” 


Second ,, ee ” 
Third ,, - Rs 

And the volume 210 inches to one of water. 

T am obliged to Mr. Sutcliffe for directing my attention to the 
mistake, but have not time to spare, for working simple division, 
as requested by him. Time is very valnable with me. I would 
have written sooner, but other engagements have prevented me, 
which was a source of regret to me, as I am anxious to proceed 
forward in a regulur method on my defence of the superior 
utility of high pressure steam. I have again forwarded a table 
for a non-condensing engine with the eame quantities and 
pressure of steam, and working the same amount of expansion 
as adopted by your correspondent “ A. B. Ex.,” in which serious 
errors occur, which are calculated to produce in the minds of 
your numerous readers an exaggerated idea of the economy of 
high pressure steam when compared with steam of less density. 
Though fully persuaded myself of the superior economy and 
equal safety of high pressure steam, still, I am desirous its 
merits shouldnot be overrated nor any incorrect statement made, 
either by myself or any other person who may advocate its 
superiority. In the first place “A. Ex.” uses a wrong 
formula in calculating the mean pressure on piston per square 
inch. He divided the indicated pressure of the steam in the 
boiler by the number of times expanded, and then multiplied 
that by the logarithm. This is wrong, for in all cases the 
pressare due to the atmosphere should be added to the pressure 
on the safety valve, in order to obtain a correct computation of 
the power of an engine, for instance, when expanding ten times 
as expressed in the table of “ A. B. Ex.” with steam 301b. on 
safety valve or 451lb. with the atmosphere, the terminal 
pressure is 4-5 lb. multiplied by 3°3 the logarithm for ten times 
gives a mean pressure on the propelling side of piston equal to 
14°8 Ib. per square inch, instead of 9:9 1b. as shown in his table; 
and when the 15 1b. for atmosphere and 51b. for friction and 
condensation are deducted which makes the resistance 20 Ib. 
per square inch on the exhaust side of the piston, it will at once 
be evident how absurd it is to think of expanding so low with a 
non-condensing engine, for the resistance is 5°2lb. greater than 
the power of the steam expanded so far per square inch mstead 
of the steam used per minute, being equal to 40 horse-power, 
including friction, the power is 28 horse-power less than the 
resistance, as shown in the table I have sent. I have fully 
worked the table out to exemplify the fallaciousness of expand- 
ing so far, and as it regards the condensing table, the mean 
pressure as given when expanding thirty times with 100 lb, 
pressure on the safety valve ought to be 16°8 lb., and if 2 1b. 
per square inch for friction of air pumps is deducted leaves 
14°8 lb. instead of 26°4 Ib. as given in the table. I cannot under- 
stand how he obtains so great a mean pressure ; perhaps he will 
be good enough to inform me what his method is of computing 
the mean pressure, and the fact of increasing the area of the 
piston to make the aggregate power in all ; the example engine is 
a complete fallacy aud increases the loss when the power per 
square inch is less than the resistance; and, however large the 
cylinder when made, would not produce the slightest advantage, 
and causes the working parts to be made excessively large and 
cumbrous ; for instance, 266 inches area steam, 30 lb. the full 
weight on piston, the connecting rod must bear 7,980 lb.; and 
when the piston is englarged to 593 inches area and 100 lb. per 
square inch the strain in lb. would be 59,300 lb. or seven times 
greater, and yet only working the same power as an economical 
engine, in making high pressure engines the tendency must be 
as fur as possible to divide the extra strain arising from a 
great augmentation of pressure by using two or more cylinders, 
and by that means the strain will approximate near to an engine 
with steam of lower pressure. “A. B. Ex.” has fallen into the 
Same error as ia reported of Mr. Wolff, when he supposed by 
excluding the atmospheric pressure from his calculation was 
equivalent to the resistance on the exhaust side of piston, and con- 
siders the indicated pressure divided gives the real effect on the 
piston. It is physically impossible to separate the indicated and 
unindicated steam in the boiler, as there never can or did exist 
such a phenomena in steam. I am glad to notice “ Mr. Craddock’s” 
correspondence, knowing the great efforts and experience he has 
had in the use of high pressure steam, and from whose valuable 
lectures I have derived much useful information. I should feel 
obliged if he would inform me what proportion of cooling 
surface is per gallon of water required for a condenser stationary 
or moving at from twenty to sixty miles an hour. I have tried a 





few experiments on condensation with a fixed condenser, and 
would like to know how they agree witb his experiments. 
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AN ALYSIS. 


Deptford, Dec. 15, 1857. 





Sir,—Allow me to call the attention of those of your corre- 
spondents who are discussing the comparative merits of high 
and low pressure steam to the following, as having a somewhat 
important bearing upon the subject in dispute 

I presume all parties will admit that the primary object is to 
obtain the greatest amount of useful effect with the least possible 
quantity of fuel, and also that the effect so produced is due, 
not to the total heat generated by that fuel, but to the quantity 
absorbed by the water. Now, some of your correspondents con- 
clude that the absorption of heat by the water is proportionably 
the same at all pressures; or, to use their own words, “ that 
equal quantities of water are evaporated by equal quantities of 
coal at all pressures ;” and, again, “ equal quantities of fuel gene- 
rate equal quantities of water into steam, whatever be the pres- 
sure,” which amounts practically to the following—“ The heat 
absorbed from the fire per minute is the same (assuming an 
uniform temperature), whatever the pressure of steam in the 
boiler,” a conclusion which the laws of absorption prove to be 
erroneous, for the greater the contrast or difference between the 
temperature of the fire and that of the water the greater will 
be the absorption of heat by the latter. Assume, for instance. 
the temperature of the boiler fire to be 2,000° Fahrenheit, and 
the pressure of steam, including that of the atmosphere, to 
be 30 lb. per square inch, the temperature being 257° 
(employing round numbers), or a difference of 1743°—now, 
were the pressure in the boiler 130 Ib. per square inch, 
the temperature would be raised to 352°, and the absorp- 
tion of heat by the water lessened in proportion, the difference 
in this instance being 1,648°, or 17 per cent. less than in 
the former case. 1 would suggest, therefore, that before 
entering upon the gain due to expansion, your correspondents 
should first agree as to the useful effect obtained from a given 
quantity of fuel at the respective pressures which they each 
advocate before it enters the cylinder. 

Were it not for the difference in the rate of absorption when 
generating the two pressures given, “M. A. W.’s” calculations in 
your number of the 11th may hold good, but from the above 
cause I think he arrives at his “ very clear proof of the economy 
of high pressure steam” much too hastily, and without having 
entered sufficiently into the subject, or in a manner which the 
commencement of his letter would lead us to expect. I do not, 
however, maintain that high pressure steam is inferior to low in 
point of economy, as it is at present an open question; but I 
am certainly far from convinced of its superiority from the argu- 
ments hitherto brought forward in its favour. In the heating ofa 
piece of iron in a common coal fire the principle of absorption is 
strikingly exemplified, for when first introduced we find it 
absorbs the heat so rapidly from the particles of coal in imme. 
diate contact as to change the white heat into a dark red, which, 
after a time, disappears, showing that the rapid absorption which 
at first takes place gradually subsides and becomes less and less, 
until the iron assumes the same temperature as the fire which 
surrounds it, In generating high pressure steam it is question- 
able whether a larger quantity of heat is not dispelled through 
the chimney without having rendered any service, for we must 
bear in mind that the article coalin general use for raising steam 
produces and maintains a limited temperature only when em- 
ployed under the steam boiler; and this temperature is ths 
foundation of all subsequent operations; and it is also question- 
able whether the limit to which the pressure should be carried 
towards realising the best results does not depend in a great 
measure upon such temperature, and beara fixed ratio to the 
same. The low pressure of the steam generally used in Cornish 
engines, coupled with the small consumption of fuel for the 
duty obtained, goes far to confirm the principle to which I have 
thus briefly alluded. 

22nd Dec., 1857. FERRsT. 
Srr,—I have read with great interest the various letters that 
have appeared in your valuable publication ou the question 
of the comparative economy in using high or low pressure steam 
in our steam engines. The matter has been ably and compre- 
hensively discussed by most of your correspondents on the 
subject, but, I think I may say, without arriving at any satisfac- 
tory conclusion as yet, to most of your readers, as to which is 
the most economical—high or low pressure. I think the most 
direct way would be for the advocates of each side of the question 





conclusions, The particulars and peculiarities of the engines 
and boilers should be sent in each case, as upon these depend in: 
a great deal the correctness of the calculations, Allow me to 
offer to send you a few diagrams, either for insertion or your 
own inspection, taken from compounded high and low pressure 
engines, that one working far more eccnomically than any state- 
ment that bas yet appeared in your colamns. ~ Practical. 

Hyde, December 15th, 1857. 

[We shall be glad to see the diagrams,] 





Sirn,—In my letter of the 25th ult. I endeavoured to prove the 
theory of Marriot’s, viz., “that the elastic force of steam, with a 
constant temperature, varies indirectly proportional with the 
volume”—to be practically correct as applying to steam in a de- 
tached state, or while expanding in a cylinder from a high prea- 
sure to that of the atmosphere, 14°7 lb. per square inch ; and in 
all cases where this essential condition, constant temperature, 
holds good. “ A. B, Ex.’s” method of calculating will apply and 
show the maximum saving effected by working high steam ex- 
pansively; in practice the diminution of temperature is but 
trifling while expanding in a well protected single cylinder ; pro- 
bably this is on account of the high steam in the down stroke 
giving heat to the end of the cylinder in which the steam expands 
in the up stroke and vice versa, so that the loss of heat is onl 
that radiated by the unavoidably exposed parts, With the indy. 
cator the engineer is enabled to test practically the accuracy of 
the one law of Marriot’s as given above, while the other—viz., 
that with constant temperature—the pressure varies simply as 
the density is at present beyond his reach, but if this is a fact as 
applied to steam in a detached state, we have a greater expan- 
sive duty in 50 lb. of pressure generated above the pressure of 
150 lb. than in 50 lb. of pressure generated below a pressure of 
65 1b., for according to the results of Regnault’s experiments, a 
cubic foot of steam at 15 lb. per square iuch weighs °0373 Ib. ; at 
65 Ib. per square inch, 1436 lb.; at 150 lb. per square inch, 
3070 1b.; at 200 Ib. per square inch, ‘3970 Ib.; so that 
8970 — °3070=-0900, and *1436 — -0373 ="1063 —-0900=-0163 
difference in density ; and it appears that steam of 135 1b. per 
square inch including atmosphere, expanded eighteen times in a 
cylinder under the most favourable circumstances, gives an 
average pressure of 29°177 lb. per square inch ; this must at the 
same time express the average density or ‘0686 lb. per cubic foot, 
and also its average heat or 1189°7. Now, ifa portion of steam 
while expanding is reconverted into water (see letter of “J. B.”), 
the remaining portion must be surcharged with heat to give 
this average pressure 29°177 1b., or is it by the diminishing pres- 
sure during expansion re-evaporating the water which condensed 
in heating the cylinder on its first entrance, as stated by “J. B, ?” 
If so, the density does not vary with the pressure during expan- 
sion, but in smaller ratio, and if this expanding steam contains 
sufficient heat to evaporate water previously condensed, it must 
contain sufficient to maintain its own proportional density ; then 
where is the proof that a portion of it is re-converted into water 
whileexpanding ? This is rather a curious theory of “J. B.'s,” and 
a proof of its truth is very necessary, as, if true, it materially 
affects our present method of calculating the effect of st€am ex- 
panding in a cylinder, 

And again, according to the same results of Regnault’s, 
R. D. is in error if he concludes (aud by his letter of the 5th of 
October it appears he does) thata cubic inch of water converted 
into steam of a pressure of 150 1b. contains the same heat asa 
cubic inch of water converted into steam of a pressure of 30 Ib., 
as steam of 30 Ib. has 1190°3 total heat, and steam of 150 Ib. 
1223°2 total heat, for 1223°2 —1190°3 = 329 difference in 
favour of the high pressure, From this it may not be unreason- 
able to conclude that the excess of heat due to the high pressure 
is imparted to the steam while expanding in a well protected 
cylinder, and will consequently give a greater proportional aver- 
age pressure than would be given by steam generated at a lower 
pressure while expanding. 

Mr. Sutcliffe concludes that the single cylinder is not calculated 
to give out the benefit of expansion in the crank engine as in the 
pumping engine (I suppose he means when only one cylinder is 
used), on account of the irregular motion ; ifso, Mr. Ingram does 
not prove he is wrong by the working of his engine, which he 
calls a double engine with a single cylinder each, and which, I 
presume, are connected at the shaft, and probably with the 
cranks at an angle, by cutting off at 1-20th of the stroke ; in the 
single cylinder engine the motion is irregular when working 
with a load (even with a heavy fly wheel), but by connecting two 
such cylinders to cranks set at an angle a sufficiently uniform 
motion is obtained. 

I know an engine of this kind working at a pressure of 300 Ib, 
above the atmosphere, giving out a duty of one nominal horse- 
power for 1} 1b. of coal per hour; the steam, I believe, is cutoff 
at 1-18th of the stroke, in which case it exhausts at a pressure of 
15 + 300 

18 

I will now give calculations for two engines in the simplest 
form, that it may be readily understood by any of your 
readers: both engines are of the same nominal horse power, 
while one is to work with an initial pressure in cylinder of 136 
Ib. per square inch including atmosphere, and the other 15 Ib. 
pe@ square inch including atmosphere, and by which it is shown 
that the high pressure engine consumes 1-01 1b, of coal per horse 
power per hour by evaporating 8 1b, of water with 1 Ib. of coal, 
and the low pressure 8°1 ]b. of coal per horse-power per hour, 
with an evaporative power of 828 lb, of water with 1 Ib, of 
coal, 

36 in. stroke--2 = 18 and 135 lb. per square inch in boiler in- 
cluding atmosphere+-18=7'5; then hyperbolic log. of 18= 
2°89037 +1 = 3°89037 x 7-5 29°177 average pressure per square 
inch on piston —3 lb. back pressure = 26177 x 452390 = 
11842-213x270 feet “4 

33000 =96'890 x 2 
horse power. , . 

36 in.+18—2x 4329090 impulsions x 60 minutes x 2 cylin- 
ders+1728 inches in a cubic foot=5654'87 cubic feet of steam 
consumed per hour by 2 cylinders ; 5654°87 x 2789 lb. weight 
per cubic foot of steam==1577'143 lb. of water x 1220°7 units of 
heat consumed in converting 1 lb. of water into steam at the 
above pressure== 1925218 4 units of heat consumed. 

And suppose 1 Ib. of coal evaporates 8 lb. of water, then 
1220°7 x 8= 9765°6, then 1925218'4+-9765'°6 = 197 140+-193°780 
= 1°01 1b, of coal per horse power per hour, 

15 lb.-+7°5 = 2, then hyperbolic log. of 24+1== 1°69314 x 7'5 
= 1269 average pressure per square inch on piston —3 lb. per 
square inch back pressure = 9°69; then 11842'213+-969 = 
1222°106 area or 39 7-16ths inches diameter of cyiinder and 


= 17'5 lb. including atmosphere, 


cylinders=193'780 nominal 





to send you for insertion indicator diagrams taken from 
that are working the most advantageously, for their particular 
views of the subject. We should thus have practical facts in 
preference to theoretical dissertations on which to found our 


eens x3 B. =96'390x2 cylinders=193°780 nominal 
horse power as before. 2 
86 in. stroke+-2=18x 1222106 areax 90 impulsions x 60 





opinions and by which alone we can hope to arrive at true 


minutes in an hour x 2 cylinders~-1728 cubic inckes in a foot 
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137486°92 cubic feat of steam consumed per hour by two cylin- 
ders; 137486-92 x 0373 weight of a cubic foot-=5128'262 Ib. of 
water consumed x 1178°9 units of heat consumed in converting 
1 Ib. of water into steam=6045708'0 units of heat ccnsumed. 
Now, suppose 1 Ib. of coal gives out the same duty as in the 
former case equal to 9765°6 units of heat, which will convert 
8-28 lb. of water into steam of 15 Ib. pressure, then 6045708°0+ 
9765°6=619°0+19378 horse power=3'1 Jb, of coal per horse 
power per hour. ‘ s 
But if 8 lb. of wator only is evaporated, as in the case where high 
pressure steam is used with 1 1b. of coal, then the consumption 
will be 3°58 lb. per horse power per hour in the latter case. 
Foxhole Colliery, Swansea, South F, W, Tunyun. 
Wales, Dec, 14, 1847. 


Sir,—As all of your correspondents agree that a great saving of 
fuel is accomplished by expanding the steam within the cylinder, 
butas there is a difference of opinion as to the extent to which 
the range of expansion can be practically carried, it will, if} pos- 
sible, be neceesary to decide, first, the extent to which the range 
of expansion can be practically carried, by your correspondents 
who take an interest in the above subject. When this is pro- 
} erly decided, it will then be easy to determine the quantity of 
juel required to evaporate a given quantity of water into steam 
at any given pressure. : i 

Now Mr. Ingham says (paze 400), “In order to discuss this 
question with anything like tangible argument, it will be neces- 
sary to decide first, what is meant by the same degree of expan- 
rion.” He saya, “f contend that it means not the same number 
of times, but the same degree of exhaustion or pressure at the 
end of the stroke. Upon this point hinges the whole of this 
disenssion ; it will, therefore, be neces-ary to determine this 
point before we proceed any further with the controversy. In 
all my calculations and illustrations I have fixed it at 41b. above 
pure yacnum line, or 11 1b. below atmosphere, This assumes an 
average vacuum in the condenser of 13 1b., thua leaving 2 lb. of 
wneondensed vapour as back resistance, consequently the 4 Ib. 
will leave a margin of 2 Ib. effective pressure over and above this 
to overcome friction, condensation, and back resistance. This I 
maintain is about the lowest practical limit or degree of the 
expansion of steam, whether for high or low pressure, large or 
small cylinders.” ~ 

In fixing the lowest standard limit of attenuation to which 
steam can be practically reduced to by expansion, Mr. Ingham 
assumes 13 Ib, as an average vacuum in the condenser. Now, I 
have frequently seen the vacuum in the condenser average 27, 
and 27) by Ronchette’s barometer when the water used for con- 
densation has to be taken from the canal, which has been heated 
}Yeviously by other engines up to 80° Fah, in the summer 
season ; and the vacuum within the cylinder 12 Ib, and 124 Ib. by 
Mr. Naught’s indicator. In wnter, when the water has been 
much colder, that is, about 50° or 60° Fah., the vacuum in 
the condenser has been 28} and 29 inches; and the vacuum 
within the cylinder 13 Ib, and 13}1b. In both cases the steam, 
when leaving the cylinder, was equal to the pressure of the at- 
mosphere, When the pressure of steam, when leaving the 
cylinder, was reduced to 2\b. or 3 Ib. below the pressure of the 
atmospli re, te va uum w tl in the cylinder was 1341b. and 1341b, 
Therefore, if the attenu tion of steam be carried out 80 as to be 
reduced to 4 Ib. above pure vacuum line, we may safely reckon 
on having a vacuum within the cylinder of 18} lb. Now, as the 
pressure of the atmosphere is only 14-7 Ib. say 14} 1b., the back 
resistance to the piston will be 143 —13]=114 lb. 

Mr. Henry Pratt, of Reading, Berks, | understand, has several 
plans by which a vacuum of 294 inches of mercury can be 
obtained in any situation, and at any reasonable speed, and if 
if this can be done, as Mr Pratt says, we may safely calculate 
upon having a less back pressure than that stated above 

Now, Sir, I contend that the attenuation of steam practically 
depends on the weight or resistance to be overcome by the 
engine throughout its entire stroke; or, in other words, by the 
— required upon the piston during its entire stroke, 

“herefore I very much doubt practically that, when an engine 
is at work laden with two or three times its nominal power, 
and the steam expanded to the extent to which Mr. Ingham 
seems desirous of expanding it, that the steam can be reduced to 
4 1b, above pure vacuum line, without affecting the power of 
the engine. It might be done when the engine is lightly laden, 
but not when Jaden as stated above. 

In Mr. Ingham’s second letter (p. 455) I find he is treating 
this subject theoretically, and not practically, There is no 
doubt but that there is a greater range for expansion as the 
pressure increases, but the question is, can it be carried 
out in practice, and have the effect in saving of fuel to 
that extent to which Mr. Ingham would wish to impress 
upon the minds of your correspondents; for, I very much 
doubt whether he can produce diagrams taken from an 
engine, that will prove the result which he obtains from the ex- 
amples shown in the above page, owing to the following causo. 

In comparing No. 1 and No. 2 diagrams Mr. Ingham shows an 
effective pressure of 124 lb., in No. 1 diagram from 50 Ib. pres- 
sure steam expanding 124 times ; and in No, 2 diagram he shows 
au effective pressure of 15:1 1b. from 100 1b, pressure steam, ex- 
nnding twenty-five times. These pressures, 12} Ib., and 15:1 Ib., 

presume, form the power required to overcome the weight ‘or 
resistance opposed to the engine, throughout its entire stroke, 
moving at one uniform volocity, ‘lherefore, the weight or re- 
sistance thus to bo overcome by the piston will be equa. to 124 
Ib. and 15:1 lb, moving at the same uniform velocity, Now, in 
the first case, when the resistance to be overcome is equal 
t» the pr:ssure upon the piston, it will have travelled thirty-two 
inches, or 32-100ths part of its stroke. In the second case, when 
the pressure becomes equal to its load, the piston will have only 
travelled 2649 inches, say 264 inches, or 26}-100ths part of its 
stroke. Thus we shall perceive when the piston has passed this 
point the engine will become less powerful than its resisting 
forces, and will continue to decrease in power during the rest 
of its stroke. Thus, again, it will be perceived that the mo- 
mentum acquired at the commencement of the stroke will be- 
come too little to carry the crank round its centre with that 
uniform speed required, against an opposed force of 123 lb. and 
1511b. This will cause the engine to dwell in passing its 
centres; hence a loss of power, which has to be made up 
with an undue pressure of steam at the commencement of 
each alternate stroke, which would be better applied towards 
the termination of the stroke. Thus the diagram will indicate a 
greater resistance than is actually opposed to the engine, This 
dwelling in passing the centres may be perceived by an ex- 
perienced eye, or ear, as the engine is passing its centres, if not, 
go into the mill where the gearing is running at a quick speed, 
and there you will ive an irregular motion of the wheels, 
which may be traced to the crank in passing its centres, 

Mr. lngham seems desivous to have the calculation as simple 
as possible, therefore, if he would dispense With hyperbolic to- 
garithms in his calculations, and use the extreme intermediate 

ssures to explaiu his views on the above subject, it would be 

tter understood by a great many of your readers. Although 








neither the hyperbolic logarithms or the extreme pressures 
isa true measure practically of the pressure of steam within 
the cylinder, yet the extreme pressures are easier to be 
got at, owing toa great many of your readers not having 
a table of hyperbolic logarithms to refer to. Therefore, 
if your correspondents would adopt this method to explain their 
views, it would be more easily understood, and be sufficiently 
near to illustrate the range of expansion in the present dis- 
cussion, 

There is also another observation I wish to make on the man- 
ner in which Mr, Ingham compares his No. 1 aud No, 2 diagrams 
in indicated horses’ power, which method is likely to lead some 
of your young readers astray in the calculating of the diagrams, 
or the indicated power of an engine. Take, for instance, the first 
example, where he makes the indicated power equal to 373°95 
horses. Now, in estimating the power of an engine, it is con- 
sidered that it should do a certain quantity of work ina given 
time, that is, one horse is considered to lift 33,000 Ib. one foot 
high per minute, or one pound 33,000 feet per minute. In Mr. 
Ingham’s calculations he gives the number of strokes 1384, and 
the length of stroke 100 inches, therefore 138°5x 100=13850 
+12=1154'1 feet that the piston travels. Now if the piston 
has to complete this number of feet in one minute of time, we 
shall then have the following indicated horses’ power. Thus, 
area of cylinder 864 inches x12°5 lbs.= 10,800lb. upon the 
piston travelling at the rate of 1154'1 feet per minute; then 
10,800 Ib, x 1154 feet =12,463,200 Ibs. the engine is capable of 
lifting one foot high per minute, or 11b. 12,463,200 feet per 
minute. Therefore 12,463,200--33000= 377°67 horses’ power, in 
stead of 373°95 as stated by Mr. Ingham. Now this speed, 1154, 
feet per minute, is rather too fast, for if we must run the crank 
shafts at the rate of 69} turns per minute, with pistons of 8 ft. 
4 inches stroke, we may expect daily similar occurrences to that 
which took place at the Mersey Steel and Iron Works, Liverpool, 
besides a loss of power, by increased friction, &c. 

The Admiralty rule for the speed of pistons is 247 feet per 
minute, In the manufacturing districts round Manchester the 
average speed of pistons, of 7 or 8 feet stroke, is about 300 feet 
per minute nearly. Therefore if we take 300 feet as the speed of 
the piston, and the diagram to indicate the same as No.1 dia- 
gram, the indicated power of such an area of cylinder, as given 
by Mr. Ingham would be as follows. Thus, area of cylinder, 
864 inches x 12°5 = 10,800 Ib. x 300 ft. = 3,240,000+33,000= 
98°1 horses’ power. The nominal power would be. area of 
cylinder 864 inches x 7 lb.=6,048 lb. x 300 ft. = 1,814,400 + 
33,000 = 54-98 horses’ power. 

Now, if Mr. Ingham had compared the duty performed in 
pound per foot high, by a given quantity of water formed into 
steam under different pressures, and at different expansions, it is 
my opinion it would have harmonised more with the above 
subject. W. Hueues. 

Ancoats, Manchester, Dec. 26, 1857. 





Sir,—Having in my last letter disposed of “J. B.’s” perpetual! 
motion fallacy, or as it may be called fallacy the first, I propose 
in this letter to review other fallacies found in his two letters 
contained in your nuinbers for Nov, 20 and Dec. 18. I shall, for 
the sake of brevity, treat these two letters as one; I may as we!l 
remark here, also, that when the fallacies are pointed out, they 
are so evident that it is needless to trouble you or myself with 
any very nice calculations in connexion with them, as it will 
suffice if I direct the attention of your readers to them. Fallacy 
the second is found in “J. B.’s” views and reasonipg on the 
absolute quantity of heat requisite to hold 1 1b, of water in the 
shape of steum, at different pressures, and under different 
degrees of expansion. In these views he emulates the composers 
and actors of the Christmas pantomimes, and makes the heat to 
appear and disappear in a manner suitable to the preconceived 
intention vf the writer, as in one place “J. B.” states, that to 
convert 1 lb. of water into steam at 1 1b, pressure requires 1042° 
Fah., and to convert the same weight of water into steam at 
400 lb. per square inch, requires the addition of 103° more heat, 
so that the total heat at 400 lb. pressure is 1145° Fah. 

Again we find him stating what amounts to the following, 
namely, that if steam be generated under one atmosphere or 
15 lb., the absolute amount of heat contained in such pound of 
steam is 1073°, and when this pound of steam is generated 
under two atmospheres or 30 lb, then the absolute quantity of 
heat is increased by 14° Fah. or the total is 1087°. It is 
essential to call your readers’ attention at this point to what it is 
“J. B.” presents for our belief. He first tells us that the same 
weight of steam under the various pressures indicated above 
contains a defined quantity of heat, the quantity increasing as 
the pressure under which it is generated is increased. Now if 
such be the case on taking a pound of steam at the higher 
pressures, and supposing no heat to escape from it, we should 
find on its expanding that all his increased quantities of heat 
would make their appearance again, and indicate a temperature 
above that of saturated steam; so that at 1 Ib. pressure per 
square inch, the excess, or the 103° of heat, which he tells us 
steam at 400 Ib. requires above that of 1 1b. pressure would act as 
superheating heat. I must also remind “ J.B.” that he cannot here 
plead greater specific heat as a means of defending his views, as 
under like pressures the specific heat is the same, and therefore, 
if he is right that 1042° of heat is all the heat which saturated 
steam at 1 lb. pressure contains, then he cannot escape the con- 
clusion that the extra 103° must be in excess of that required in 
saturated steam at 1 Ib. pressure and consequently act as super- 
heating heat. 

Having traced the consequences of “J. B.’s” principles and 
reasoning to this point, we now come to such an accumulation of 
error that if we did not find it in “J. B.’s” letter your readers 
would have reason to accuse me of assuming a case for the 
mere purpose of exposing its fallacious consequences. But if 
your readers will refer to the tenth paragraph of “ J. B.'s” letter, 
given in your number for the 20th November, they will find the 
following :—* Since steam, however, cannot exist at a tempera- 
ture less than that due to the pressure, a portion condenses while 
expanding, and by this partial condensation that which remains 
as steam is maintained at the temperature due to the reduced 
pressure. When steam at a pressure of two atmospheres expands 
under pressure to a double volume, nearly five per cent. of the 
whole is converted into water, and in doubling the volume a 
second time a rather less per centage of the remaining steam 
would again be converted into water, that is, on the assumption 
that heat from no other source is supplied to the steam while 
expanding.” 

‘rom the above quotation and what precedes and follows it in 
“J, B.'s” letter, we are given distinctly to understand that on 
the 1 lb. of steam expanding from 30 Ib, pressure to 15 lb. 
pressure that five per cent. of the steam condenses in order to 
supply the heat requisite under the expansion to retain the 
other 95-100ths in the shape of steam at 15 1b. pressure. So that 
according to “J. B.” in this place, the same heat which held the 
1 Ib. of water in the shape of steam at 30 Ib. pressure will only 
hold 95-100ths of a 1 lb. of water in the shape of steam at 151 b. 
pressure, How he can reconcile this with his assertion in another 





part of the same letter, that the absolute quantity of heat con- 
tained in the 1 Ib. of steam increases after his ratio of 30} units 
for every 100 units of increased temperature, is what I cannot 
see—as when we apply this ratio of increase to the 15 Ib. and 
30 1b. pressure it is about as follows :—The heat in the 1 Ib. of 
steam at 15 Jb. pressure is equal to raise 1073 lb. of water 1° Fah., 
and the heat in 1 lb. of steam at 30 Ib. pressure is equal to raise 
1087 lb. of water 1° Fah. Here are the two grand conclusions 
or laws of “J. B.” brought face to face with each other by the 
one we are called upon to believe, that, the heat contained in 
1 1b. of steam at 15 1b. pressure will raise the temperature of 
1073 lb. of water 1°. By the other we are to believe that the 
heat contained in 1 Ib, of steam at 15 Ib., is not merely the 1075, 
but that increased by five per cent. of 1087° which is 
contained in the 1 Ib. of steam at 30 lb. pressure, or, 
in other words, by this last rule the heat requisite to retain 
1 Ib. of water in the shape of steam at 15 1b. pressure is equal to 
raise the temperature of 1144 lb. of water 1°. This is the state 
of the matter by once doubling the volume. 

Let us now glance at what would be the approximate 
quantity of water that this 1 Ib. of steam would heat 1° 
Fah., supposing it to be at 400 lb. pressure per square inch 
and expansion to take place as seen in my table given 
in THe Enotyerr for the 4th December. “J. B.” tells 
us in his letter given in Tae Enoineer of the 18th 
December, that according to his law there is but one per cent. 
increase of power at 400 Ib. pressure over that of 200 lb. pressure, 
so that his per centage of condensation to supply heat to the ex- 
panding steam must become greater as he ascends up the scale. 
But to take a short course, I assume that on the eight doublings 
of the volume the whole quantity of steam condensed into water 
to supply the requisite heat, which according to “J. B.” the 
remaining steam must obtain to sustain it, as steam under the 
repeated expansions is 30 per cent. of the whole 1 Ib. of steam. 

Now, as this heat from the 30 per cent. is all absorbed by the 
remaining 70 per cent. of the 11b. of steam, which is all that is 
then in the shape of steam, therefore as the 70 per cent. of the 
11b. contains the heat which “J. B.” says will raise the tem- 
perature of 1,1451b. of water 1° by the same rule, the 30 per 
cent. left in the shape of water must have an additional 343° of 
heat to convert it into steam, and then we shall have the 1 Ib, 
of water again in the shape of steam. But now we find that the 
heat contained in this 1 1b. of steam should raise the tempera- 
ture of 1,488 lb, of water 1°. “J. B.” implies that “ Pambour” 
never imagined that steam would play such strange tricks as he 
ascribes to it in his two letters which I have had under review 
No! “Pambour’” employed hisabilities toa better purpose than 
giving countenance to such purely hypothetical views and con- 
tradictions as those contained in “ J. B.’s” letters. 

-AsI said in my last letter that the power derivable from 
steam was due to heat becoming latent, and as this view agrees 
with the researches, experiments, and experience of every man 
to whom we are indebted for the steam engine with all 
its advantages, I will place this view in as few words as possible 
before your readers, and then they will be able to judge for 
themselves upon the probability of “J. B.’s” hypotheses super- 
seding it. For this purpose we will suppose a vessel 
exhausted of air to have water at 60° enclosed in it, the 
water so placed would boil, and steam would be formed 
until the pressure indicated would be something less than } 1b, 
per square inch, while the water was thus boiling, it would sink 
below 60°, clearly indicating that the heatit was losing was passing 
into the latent state and producing the steam at this low pressure 
and temperature; and on a fire being made to act upon the 
closed vessel, the steam, being confined, would become more 
dense and its pressure increase ; and as the density of the steam 
increased so would its latent and specific heat diminish, the conse- 
quence would be a rise of temperature just as the temperature of 
air increases by compression ; hence on the compression or density 
of the steam attaining that indicated by 400 1b. pressure per 
square inch the temperature would have risen to about 444°, or, 
in other words, the latent and specific heat of the steam at 400 Ib. 
would have been diminished by 384° as compared with the specific 
heat at $ lb. pressure; and if it was possible to retain all the 
heat in the steam and allow it to expand until its pressure was 
again reduced to 1b. per square inch the 384° of heat would 
again disappear by assuming the latent state and the thermometer 
would again indicate but 60°, which shows the specific heat to 
be less at 400 1b. pressure than at jb. pressure, as at the former 
pressure, the heat which raised the temperature of 1 1b. of steam 
to 444°, does, in the latter, raise the temperature of the 
1 1b. of steam but to 60°. But now we have a large 
volume of very attenuated steam. So that upon this 
view it is seen that the 384° of heat is the source from whenco 
the greater specific heat of the steam in expanding is supplied 
just in the same way as occurs with atmospheric air and the 
other gases. But as I say the power is due to the heat becoming 
latent, I must here qualify that expression by calling attention 
to the effect which density or pressure produce in converting 
the 384° of-heat which at }1b. pressure exist in the latent 
state, but which at 400 1b. are found in the sensible state, as 
it is to this rise of temperature and consequent enlargement of 
the volume of any given weight of steam that the effect shown 
in columns three and four of my table is due, and as will be 
there seen the heat is at length lost by becoming latent through 
the several expansions, “J. B.” ascribes the condensation that takes 
placein the cylinder mainly tosupport his hypothetical views which 
are examined above. But as this letter has already become long 
enough I must defer until a future time any further allusion to 
that subject, and some other points I have not yet noticed in 
his two letters. To those who, like myself, think the evidence 
and knowledge we already possess on high-pressure steam, 
so full‘and complete as not to admit of a doubt, it may 
seem a waste of time to examine such hypothetical notions as 
those presented by “J.B.” But what has already appeared in 
the columns of TuE ENGINEER indicates either a lack of dis- 
position to admit the truth upon this subject, or the absence of 
clear perceptions upon a matter of such vast importance to 
society at large, as to present me with an excuse for undertaking 
that which inclination at one time determined me to let alone, 
and to remain a passive looker on. 


Pimlico, Dec. 28th, 1857. T. CraDDOCK. 





LAUNCHING THE LEVIATHAN. 
Srr,—I have carefully read your remarks, and concur in the 
opinion you, at the first stage of the launching operation, gave 
expression to, namely, of the insufficiency of sliding surface to 
sustain the weight of the immense mass of material resting on 
it; this has been the fruitful source of all the trouble and diffi- 
culty, and has demanded the constant augmentation of power 
to force the vessel down the incline. The dividing the surface 
into narrow bearances causes the lubrication to force out between 
the iron plates on the cradles and the rails of the inclines, so 
that after the vessel has descended a short distance the whole 
of the grease is worn off the plates on the cradles, and the 
immense weight per square foot causes the plates on the cradles 
to force the grease before them, and the surfaces are brought 
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into contact without the possibility of any lubrication interposing 
between them. Another reason of failure appears to me apply- 
ing hydraulic power at a few places only, producing great strain 
on the cradles. Another cause has been the difficulty, nay the 
failure, of getting auchors to withstand the immense strain ex- 
erted on them. ‘The principle I would suggest, with due 
respect for those gentlemen who have been engaged in launching 
the Leviathan is, to divide the power required to force her down 
the incline, to fix the tackle to the ends of the machines 
next the river, to use winches fixed at as great a distance 
as possible from the ship on the dock side of her, and 
use, from forty to sixty pair of blocks fitted with three 
sheaves in the moveable block, and four in the fixed block, 
having } chain well annealed, I would likewise use a snatch-block, 
or luff-block, secured to the end of the chain-fall; one end of the 
fall, through the snatch-block, I would fix to the winch, the 
other part passing around the drum or barrel. The manner of 
attaching the blocks would be as follows :—Having secured 
twenty or thirty strong chains to the front timber of the cradles 
next the yard, I would pass them between the cradle and the 
rails on the incline, until the end came to that side of the 
cradles next the river; I would attach the purchase-blocks 
between that side and the bottom of the incline. Each pair of 
blocks, if required, would exert a power of 100 tons, before 
breaking the chains, but I think half of that power would be the 
utmost extent required; if sixty pair of Llocks were used, 
this would give an aggregate force of 6,000 tons, a force far 
exceeding what has been required to start her. With double- 
powered winches, worked by four men, exerting a constant 
working power of 25 lb. on the winch handles, a regular force 
would be exerted on each pair of blocks equal to thirty tons, 
moving over aspace of four inches per minute; sixty pair of 
blocks would be equal to 1,800 tons. A fractional amount of this 
only would be needed when the ship was once in motion, and as 
the vessel descended down the incline into the water, her weight 
on the incline decreasing would greatly reduce the moving force. 
The force of each man at the winches would be multiplied about 
700 times, each winch exerting an independent power, and easily 
controlled, the abutment for the power would be of thestrongest 
kind. There would be no need of driving piles or using anchors, 
asa greater force could be obtained without them, the check 
chains could be used as before, the winches aud purchase blocks 
could easily be hired, and many of our engineers would aid in 
supplying the number required ; the winches would have a pull 
of five or six tons, and could be secured in the simplest manner. 
This plan, I think, would be attended with less cost than any 
other plan, be safe, certain, and her speed down the incline 
computed per hour with great exactness. I hope you will 
give insertion to this in your next imprexsion. 
9, Stanley-terrace, Lower-road, 
Deptford, December 25th, 1857. 


Vat. TURNBULL. 





Sir, — With fear and trembling,I venture to submit*to the 
consideration of yourself and your numerous readers a plan by 
which I am rash enough to think the launching of that wayward 
monster the Leviathan might be facilitated. It is this: in- 
stead of applying the power of the hydraulic rams immediately 
to the cradles in a pushing manner—in the same way that we 
are told elephants in the East exercise their brute force, and test 
the strength of their skulls in launching vessels, I would pro- 
pose to make use of the intervention of levers, and reverse the 
action of the rams, thus :— 
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Be indulgent enough to allow A to represent the upper side of 
one of the cradles; B, a lever; C, the fulcrum, having a wide 
bearing on the ways; D, a ram exerting a pulling force, by 
means of a chain or links, on the lever. 

It would not be a matter of much difficulty to adopt such a 
form of lever as would be capable of sustaining the stress laid 
upon it; and this system of ram and lever might be repeated to 
almost any extent. This plan would, if found sufficient in other 
respects, have this advantage over that now in operation, that 
the rams might be fixed, and, as the vessel moved down the ways, 
the connexion between the rams and levers lengthene1. 

I trust I may be pardoned the presumption of offering an 
opinion on this, now all-engrossing, subject. If the suggestion 
contained in this letter should prove to be valueless, I, at any 
rate, shall be the wiser for knowing it to be so. 

London, Dec. 19, 1857. A Constant READER. 





Srr,—I have read with much interest your very just article, 
page 480, on the “ways” of the great ship, and of some who 
have to do with her, The latter part of your article, and the 
allusion to Havelock apropos, is capital. 

But, Sir, you have done much more than justice to the 
strangely limited bearing surface allowed to that enormous 
weight. 
make the weight only about one-twentieth part of what it really 
is, per square inch of metal bearing surface. The precise facts 
are as follows :—There are two ways, having 100 rails laid on 
each. The gross width of the surface of the rails is 13 inch, 
but as they are somewhat convex, and are rounded off at the 
sides, it is difficu!t to say precisely how wide the actual bearing 
surface is, as it will vary with the pressure and abrasion ; but a 
particular examination gives 1} inch as probably the true amount 
under existing circumstances, These rails are crossed by the 
cradle-bars, which are fifty-six in number, or thereabout, but 
the outer ones take but little weight—they are 6} inch wide for 
bearing surface. 

From the foregoing it will be seen that there are 11,200 
crossings of the flat cradle-bars over the rails, and that each of 
these crossing surfaces presents a bearing of 84 square inches. 
Taking the weight of the ship, the cradles, and their ballast, 
&c., at 12,000 tons, as you state,—this is probably below the 
truth,—we find that there is a pressure of no less than 282 Ib. 
per square inch of bearing surface. This, however, is by no 
means all, for it is very unlikely that the pressure can be dis- 
tributed at all equally over the large area of the cradles, even 
when on a straight portion of the incline and when the ship lies 
straight across the ways ; we may in this case assume that some 
parts of the cradle bear three or four times the average weight. 
Besides this, it is not likely that all the cross bars and rails fit 
quite flatly together at every part of the cradle, or that they can 
continue to do so while passing over the successive portions of 
the rails, 

We see, therefore, that the average pressure is at least 280 Ib. 
per square inch, and that in all probability it amounts to more 
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than 1,000 Ib. per square inch in many parts; and I am not 
aware of any special prevision for lubricating the surfaces at the 
more central parts of the cradles. Is it to be wondered at that 
she will not slide smoothly? We will add nothing relative to 
the enormous concentration of pressure on small portions of the 
cradle, which must take place at the change of inclination of the 
ways. W. 





Sin,—A suggestion has offered itself to me, which, seeing the 
manifest difficulty to be encountered by the engineers having 
charge of the launch, is worth a consideration. 

The excess of friction in the ways is the evil to be met. Any 
practicable scheme tending to reduce that friction, is obviously 
the thing to be desired If rollers could be introduced between 
the cradles and the ways, there would be no difficulty at least in 
providing a sufficient impeiling force. I apprehend the diffi- 
culty would be in the opposite direction ; that is, in restraining 
the downward tendency of the vessel. But rollers could not be 
readily introduced without lifting the entire mass, a task which 
few would be disposed to recommend or offer to accomplish at 
reasonable cost. The plan advanced is an approach to tlie prin- 
ciple. Suppose that, without interfering with the present status 
of the vessel, the cradles may be so altered as to present on the 
under side and in front, that is,on the side nearest to the 
water, an inclined surface extending as nearly as possible the 
width of the cradles, and represented at cin the rough sketch 
herewith sent. These inclines must be similar in both cradles, 
An iron roller of say twelve inches or other diameter, is to be in- 
troduced behind, or in other words, at the widest part of the an- 
gular opening, and forced forward by hydraulic pressure, until the 
cradle is lifted up in front so far as in a great measure to take 
the dead weight from the present large surface, and to transfer 
it to the said rollers. It will easily be understood by those 
accustomed to the movement of large masses, that such a trans- 
fer of the bearing surface even on one side only of the cradle 
would induce a much greater facility for pressing forward the 
hull than at present exists. If such plan could be adapted 
to the back of the cradles as well, we might obtain a rolling 
contact, and one, also, under perfect control, seeing that every 
forward movement would again free the rollers, and throw the 
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weight temporarily on the ways as before. I refer to the sketch. 
a, is the hull; 6, the cradle; c, the incline mentioned; d, the 
roller; ¢, the hydraulic apparatus, having a beam or beams, f, to 
push the rollers forward. 

By the way, I think it is to be regretted that those in charge 
of the vessel should have deemed it necessary, in the exercise of 
their discretion, so rigorously to exclude the professional public 
from a view of the preparations and progress of the launch, 

Manchester, Dec. 26th, 1857. H. G. 

THE WAVE LINE SYSTEM. 

Sir,—In your number of Nov. 27, page 401, Mr. Moy gives 
a slightly different meaning of his assertion, that “the pendulum 
vibrates as though controlled bya crank,” from that which I had 
put upon it in page 361. He says, “Set a pendulum in motion 
with a pencil point at its lowest extremity ; place under this pen- 
dulum a card, curved so as to form part of a circle of which the 
pendulum is the radius; move this card at a uniform rate in a 
horizontal direction at right angles to the motion of the pendu- 
lum, and the pencil will trace on the card the wave line described 
in my paper.” 

[ beg, however, to point out that the assertion under this 
slightly modified form is not correct, and the curve thus 
described by the pendulum does not coincide with that obtained 
by the development of the crank motion. In the first place, the 
motion of the card may be left out of the consideration ; and the 
question then becomes, almost as before, whether the linear ve- 
locity of the pendulum in its line of motion is identical with the 
velocity of the crank pin resolved horizontally parallel to the 
plane in which the pendulum swings. In the next place, it 
makes no difference whether the crank rotates horizontally 
about a vertical axis, as implied in Mr. Moy's reply, or vertically 
about a horizontal axis, as in the diagram in my former letter, 
the connecting rod being of infinite length, so that its obliquity 
may be neglected. 

Hence, using the same notation as before, the velocity U of the 
pendulum is given by the equation 


U2=2 g R (cos. 6 — cos. f) ° ° « @) 
and the resolved velocity v of the crank is given by the 
equation 

v2 = x2 sin.2 » ° ° ‘  @ 


where w is the uniform linear velocity of the crank pin in its 
circle of motion. Also, as the conditions that the motions shall 
be identical, r = R 3, and r cos. y = R 6; whence cos, 3 = 
r r COS. g 
3. — . 6== cos, | ———}. 
cos. R’ and cos. cos ( R ) 
Therefore, equating (1) and (2) and substituting 
u2sin.2y =2gR {co (“7 ) eos. 4 e (3). 
Now make » = 90° ; then sin. p= 1, cos. p=0; therefore 
r 
2==2 —COn =} & «© ~-e . 
u gR (1 cos. =) (4) 
Again, make »y = 60° ; then gin. * 9 =, cos. » =}, therefore 


4 r r 
2=—x? a. eee os 5 
w=o=-—-x2gR (cos. oR °* =) . « & 





3 
Equating (4) and (5) and reducing, we have 
cos. -- = 4 cos. — 3 
=_—— oe, 
Solving this equation, cos. in = 1, whence also cos. < =]; 


and substituting in either (4) or (5), we find u2 = 0, or the ve- 
locity of the crank pin in jts circle of motion must be zero, 
which is absurd. Hence the incorrectness of Mr. Moy’s 
assertion. 

I may here observe that, as far as I can see, even if the curves 
in question were actually identical, which I have shown they 
are not, their identity would be incapable of proof, as I believe 
the equation U2 = 2g R (cos. 6— cos. 3) does not admit of com- 
plete integration. 

Mr. Moy also says—TI cannot see how a wniform acceleration 





can be obtained by the curve ‘Engincer’s Assistant’ has de- 
scribed, nor do I see that it is superior or even equal to the curve 
generated by the crank.” I can only refer Mr. Moy again to 
the latter part of my previous letter, in which I have proved 
that a uniform acceleration is produced by the parabola, having 
in fact started with the condition of uniform acceleration and 
worked this condition out, arriving at the parabola as the result. 
I shall be glad to see a proof of the alleged superiority of the 
developed crank motion or trochoid. 

Before concluding, I beg to apologise for a hasty assertion on 
my own part, which arose through neglect of positive proof, 
namely, that “‘the stern must be the counterpart of the bows.” 
I am much obliged to Mr. Bach for drawing attention to the mis- 
take. ENGINEER'S ASSISTANT. 

Birmingham, December 7, 1857. 





THE ROYAL AGRICULTURAL SOCIETY, 
Srr,—I do not know whether the Royal Agricultural Society is 
to be looked upon as a private association, but the rules and 
conditions for the trials of the mechanical part of their ensuing 
meeting, given in your last number, are surely public property, 
and a few comments may not be deemed impertinent. 

Recommendation 1.—In steam boilers the tubes ave not to be 
placed nearer than one inch. 

Shades of Booth, Stephenson, and Hackworth! has a series 
of Janded legislators risen to eriticise and correct your tubular 
boilers? Nearer than one inch ; that measurement so indefinite, 
so carped at decimally, and yet found to be sufficient in trans- 
port on the iron roads of our land to save the passengers from 
their fate. One inch, indeed! Mr. Engineer, all our boasted 
express engines will have to bow tv the superior wisdom of the 
Hanover-square constellation, 

Recommendation 2.—The evaporative power of the boilers 
may, if thought necessary, be ascertained. 

May it, indeed ? "Why try the engines, if not to ascertain some 
fundamental point on which to establish a criterion? Is time 
alone to guide the decision? See also the remark of the en- 
gineer to the Society—good indirectly, Depend upon it, Mr. 
Amos, as your stomach is to your body, so is the boiler to the 
whole,—the combination. 

Recommendation 3.—The parts should admit of being taken 
to pieces, and examined as to mechanical detail. 

Granted, But if the specimen of mechanical detail, given 
above in No. 1, is to be the best or receive the prize, there will 
be some work for you to do, Mr. Engineer, to review the Acts of 
the Apostles of this worthy council. 

Recommendation 4—Leaves to tie judges a discretion as to 
what fuel should be used. Nous verrous, 

Recommendation 5.—The trials of steam machinery might in 
future be conducted under sheds, 

If £ s. d, does not interfere, that mighty emperor which may 
be employed, even in trials of steam machinery, may interfere 
with the recommendations of the special committee. 

Recommendation 6.—Tbat well tested self-acting brakes Le 
employed in the trials of steam engines. 

Very right and proper. No one will venture to find fault with 
this rule, if carried out ; but the neglect of the precaution. ‘Che 
step taken here is rather at variance with— 

Recommendation 7—Leaving the judges to employ any sys- 
tem of data or points that may best lead them to aclear decision. 

Any discretionary marks or numbers are wrong, at least, my 
boy, on his return from school, sometimes says that he has got 
a bad mark for nothing. Now, a few stripes may be vastly 
effective for an engine as well as a boy; but while in the one 
case the cane may leave the marks of disapprobation, in the 
other the painter's brush may elicit some notes or, perhaps, 
marks of admiration and approval. 

Recommendation 8,—The prize engine lodged in some public 
exhibition during the period it holds the prize, and the maker 
supply an equal machine at the price of the certificate of eutry. 

Three years’ imprisonment for good behaviour. Well, I see no 
tangible objection, but the maker should be required, with his 
entry, to give a guarantee that he will make his engines of that 
particular plan, and in every way of the same materials, paint, 
and workmanship as that shown. 

These are the recommendations, Now for the special conditions, 

Portable Engines.—One of: eight horse-power or less, with 
the cylinder not more than 93 ins, diameter. The other, not 
above twelve-horse power, with two cylinders not exceeding 
8 ins. diameter each. The one with upwards of 9 sqeare inches 
of piston per horse power, and the other with little more than 
8 square inches ; tubes not to be less than 2} inches diameter, 
nor thinner than No. 12 W.G., not nearer than one inch, and 
the tube plates to be of Low Moor or Bowling iron. 

A moment’s thought on the arrangements of tubes and 
boiler-heating surface, as now adopted, cannot but leave the 
impression that this inch, and the size of tubes, are better 
adapted to the flue and tube boiler of ‘iuxford, than the radial 
arrangement of Hornsby, or the pot pourri of Clayton. 

Again in mechanical detail—why 24 inch tubes as the mini- 
mum? Are the 1§ locomotive tubes wrong, or does the extra 
length operate in favour of Jong tubes in the opinion of these 
gentlemen? One must be wrong. Again, why is the smokebox, 
or front end tube plate, to be of any uther than common iron ? 
No pump is to be fitted with more than two valyes. Sapient 
order ! and yet the proportions of the valves to the pump plunger 
never enters into the calculation, No boiler clack to be allowed ! 
and yet, when steam has' been run down, the engine is to be 
taken to pieces, piston and slide valves and pump valves to be 
withdrawn. Here is a rule with an exception, or perhaps one of 
these legislating mechanical directors mean to show how it is to 
be done. Mr. Amos will evidently not lend his sanction to the 
water meter scheme, as such would require an air vessel; vow, 
without a boiler clack, this would inevitably cause the breakage 
of the meter, by the water being forced back—a negative per- 
mission with positive refusal, , 

Not a word about the governor for the portable engines, and 
no instructions as to fuel. 

Fixed Steam Engines.—The cylinder, in indirect proportion to 
those of the portable engines, but (mirabile dictu) proportionate 
surfaces for the boilers (to be drawn) to the nominal horse- 
power. The fixed engine 1s to have a governor, and the 114-inch 
cylinder allowed is to be supplied with a 2-inch gas pipe ! Only 
two valves for the pump again! Consisteut in this at least. 

Fixed Boilers.—A prize offered, but no definite information 
as to whether the bviler itself or only the drawings are to be 
shown; though, from the wording about fittings, we may 
reasonably suppose it is to be sent bodily ; and with tube plates 
as before. Tubes not less than three inches in diameter if used. 

And now, how are the makers to follow these rules? Are 
they consistent with those generally allowed as guides in me- 
chanical detail? Are we to have different rules for agricultural 
and mechanical engineers ? 

Now, Sir, I must stop, wishing you a happy New Year, and 
these magnates a merry meeting at Chester, when these problems 
will be solved, and we shall see how far the rules are followed 
up or evaded. OnE oF YouR READERS. 
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Tits invention, by Mr. Levi Bissell, of New York, consists in con- 
structing trucks for locomotives in order that they may travel upon 
curves more easily than those now in use. In order fully to illus- 
trate the nature of the invention, it will be necessary briefly to show 
the operation of the present locomotive engines on curved Tails, and 
the reason why they so often run off the track, particularly when 
meeting with any obstruction or encountering a broken rail, the 
object of the invention being to retain the truck with the axles 
always at right angles to the rail, whether on a straight or curved 
track, and prevent the truck swinging around on its centre pinin case 
of meeting with any cbstruction, also to make the curvature of the 
rail the means for turning the truck, so that the axles are parallel to 
the radial line of the given curve, in which position they are retained 
firmly until the direction of the track again changes. ~ 

Fig. 1 is a side elevation of an eight-wheeled locomotive, showing 
the nature of the present improvements; Fig. 2 is a plan of the 
same; Fig. 3 isa plan and Fig. 4 is an end view, drawn to a larger 
scale of the details of the truck ; and Figs. 5 and 6 are plans of the 
ordinary six and eight wheeled locomotives now generally in use in 
the United States, showing the way in which the wheels travel on a 
curved track. a,a, is the railroad track, shown as on a curved line 
in Figs. 3, 5, and 6, and the fine dotted lines represent the radial 
lines, ‘The platform }, or general outline of the engine, is shown in 
strong dotted lines, ‘The ordinary six-wheel locomotive (Fig. 3) in 
running around a curve assumes the position shown; the ax/e of the 
drivers ¢, c,is not on the line of the radius in consequence of the 
same being at right angles to the platform, and the truck carries the 
forward end of platform on to the curved line ; hence the flanges in 
contact with the rail towards the sides 1, 1, grind against the rail, 
and the flange on the sides towards 2,2, are relieved, and there is a 
constant sideways sliding motion on the rail, in consequence of 
forcing the drivers in a deflecting line or sideways from that of a 
eylindrical forward rolling motion, The truck is constantly by this 
means borne to the outer side of the curve, and the engine has a ten- 
dency to go off in the direction of the arrow, particularly in case a 
broken rail or obstruction occurs, when the truck swings around on 
its centre pin, throwing the locomotive off the rails. The same 
general remarks apply to locomotives with eight or more wheels, and 
on account of the curvature fn the rail and the character of the 
truck, the forward drivers d, d, very seldom have flanges, for in such 
cases the flanges would bind at the points 1, 1, and be relieved at the 
points 2, 2, and the truck will still have the same tendency to run off 
the rails and turn around on its centre pin, 7 

The patentee states that the improved truck is constructed so that 
the axles of the driving wheels shall be on the line of or parallel to 
the radial line of the curve, so as always to have a direct forward 
propelling motion, and not strain or wear the rails or flanges of the 
wheels, and so that two or more pairs of drivers can be fitted with 
flanges; consequently, the centre line of the locomotive in going 
around the curve travels as a tangent to the centre of the drivers, and 
to accommodate the curve, the truck is fitted so as to allow ofa 
transverse motion, the truck swinging laterally upon an axis of 
motion A, located centrally between the centre of the drivers and 
truck (or slightly forward of the same, so as to give a slight tendency 
tothe truck to run to the inner side of the curved track), thus the 
axles of the truck wheels are parallel, or nearly so, to the radial line 
of the curved rail, aud the engine runs around any given curve 








without much more strain either on the wheels or the rails than 
would occur on a straight railroad, and at the same time there is no 
chance of the truck turning on its centre pin by any obstruction 
coming in contact with the wheels, and the wheels will pass over a 
broken rail and not be displaced, unless all four wheels are simulta- 
neously unsupported, and even then the wheels and truck, being set 
correctly to the angular position with the drivers and the curvature of 
the track, will continue to move in the correct direction and pass over 
any obstacles or broken rail and attain the uninjured part of the 
rails; and in running on a straight track the truck is held correctly 
in position, and will ran over considerable obstructions without being 
turned aside. In running on either a straight or curved track one of 
the truck wheels often breaks off, and the truck moves around on its 
centre pin in consequence, and throws the engine off the rails; but 
with the proposed truck, one wheel, or even the two wheels on the 
opposite sides diagonally of the truck might break off, and still the 
truck would not run off, because its position is set, and it has no axis 
of motion around which it would swing when injured, or when meet- 
ing a broken rail or any obstruction, but is given a direct forward 
propulsion. The patentee further states that in all cases the axles of 
his wheels have only a strain and torsion due to the difference of 
length between the outer and inner rails, instead of a strain due to 
the binding of the flanges of the wheels from the diagonal positions 
of the axles in addition to the above-named strain; hence axles so 
often break when running around a curve. With the new engine the 
friction on the rails in running curves is said to be avoided, and a 
nearly uniform speed may be maintained without any unusual strain 
or wear on any parts. ‘The outer rails on curves always have to be 
more or less elevated to overcome the centrifugal force and the 
tendency to run off, as shown in Figs. 5 and 6; but inasmuch as this 
tendency is obviated in the new engine, the outer rails need not be so 
much elevated; and in consequence of the amount of elevation 
usually given to the outer rail, a surplus of weight is thrown 
on the inner rail, particularly with slower speeds, causing con- 
siderable wear and often breakage; besides this there is constantly a 
tendency to spread the rails and wear the inner sides of the rails 
and flanges, all of which the patentee states his invention avoids. 

In the illustrations e, e, are the truck wheels; /, f, the truss or 
truck frame; g is the centre pin, which in the patentee’s arrangement 
changes its character from a centre of motion simply to that of a 
draft block or pin, while the centre of motion is thrown back to the 
point A, which is slightly forward of the centre between the pin g 
and the centre between the drivers d,d. kis a block, curved from 
the centre A, in a similar curved slot / in the top plate of the frame /, 
which slot is sufliciently long to allow of the lateral movement of 
the truck before mentioned, when the locomotive is on a curve of the 
smallest radius that it ever has to travel over. The block & might 
be bolted directly to the under side of the engine, and the curved 
slot 7 would bring the axles of the wheels e, e, parallel with the 
radial line, or nearly so; but to allow an easier motion to the parts, 
the block & may be prevented from turning by radius bars i to the 
centre h, It is however, preferred that the radius bars i should be 
attached as at 3, 3, to the frame 7 (Figs. 2 and 3), so as to cause 
the truck to swing on the centre /, in which case the block k may be 
made use of, or the pin g be fitted to move in a curved slot, as shown 


| in Fig. 3. If the curved block % and bars i alone were used, there 


would be a vibration of the engine on the truck when running on a 
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straight line, and a tendency to move too far by the centrifugal force 
when entering a curve; this difficulty is obviated by providing two 
inclined planes 0, o, Figs. 8 and 4 formed double, as shown, and of an 
angle proportioned to the weight of the forward part of the locomo- 
tive and the velocity of the same, and fit blocks x, n, on the cross 
bars m surrounding the centre pin. ‘The position of these inclines is 
such that the biocks x, n, rest in the lowest part of the double inclines 
when the engine is on a straight line, and on coming on a curve the 
inertia of the engine (tending to move in a straight line and cause 
the truck wheel flanges to mount the outer rail) is expended in going 
up the inclines 0, o, as the truck moves laterally towards the inner 
part of the curve; and on coming on to a straight line the blocks » 
descend to the bottom of the inclines, and the engine is prevented 
from acquiring a sideways or oscillating motion. ‘The same result 
will be produced by fitting a thimble p on the lower end of the centre 
pin g, which rests on inclines g, suspended from the frame /, or the 
inclines g might be placed centrally on the frame / Rollers might 
be substituted for the blocks n and thimble p, and when required, 
springs may be applied to arrest the motion and prevent the blocks » 
sliding too far up the inclines 0, 0, thus regulating the lateral motion 
of the truck. 





TOLKIEN AND MIDDLETON’S IMPROVEMENTS IN 

PIANOFORTES. 
PATENT DATED 13TH May, 1857. 
Tuis invention, by Henry Tolkien of the city, and Joseph Middleton 
of Finsbury, has reference to obtaining greater permanency and 
brilliancy of tone in pianofortes, by giving additional strength and 
rigidity to the bracings than has hitherto been done, and consists in 
employing in place of the ordinary method a truss convex bracing 
of wood. 
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Fig. 1 represents a side elevation, parily in section, of a pianoforte 
with the improvements attached, and lig. 2, a front view of the 
| bracing, separately shown. A, A, case or body of the instrument; 
| B, B, truss bracing, forming the wooden framework or skeleton, upon 
which the wires are held in a state of tension; C, C, wedge for truss- 
ing up the bracing, and rendering the front portion convex, for the 
purpose of securing greater rigidity and resistance to the strain upon 
the strings, and maintaining greater uniformity of tone than by the 
wooden bracings at present in use; D, D, rest plank; E, EF, hitch pin 
block; F, F, tightening bolts; G, G, metallic heel plate; Hl, H, 
sounding board; I, I, strings or wires; J, J, tuning pins; K, K, rest 
plank bridge; L, L, belly bridge; M, M, angular joint; N, N, stay 
or back portion of the bracing; O, O, the same, formed of metal. 
Bracings formed in accordance with these improvements may be con- 
structed in one or more parts, with or without the employment of 
metallic substances, and the parts united or held together by bolts, 
pins, screws, or otherwise ; bracings in like manner may also be formed 
with convex front surfaces, as above mentioned, by substituting 
in place of the wedge the requisite angular joint. The construction 
of the bracings may be effected in various ways, such as being sawn 
partly through when in one piece as shown, or united when in two 
parts through the medium of a metallic back, but it is preferred to 
form them of several parts, in which case the back portions are bent 
to the requisite angle, by placing the centres of them over a saddle or 
fulcrum so as to depress the ends, or by any other suitable method, 
by which means the two front portions may be readily bolted or 
secured to it, and the wedge inserted so as to maintain the whole in 
its flexed or angular position. 














We have much pleasure in learning that his Imperial Highness 
Prince Napoleon has transmitted to the Committee of Council on 
Education a very interesting specimen of gobelin tapestry, the 
subject being “ Arria presenting the dagger to her husband, Poctus, 
after having stabbed herself.” This piece of work was commenced 
under Louis XVI.; was completed during the period of the Republic, 
and received its border in the early days of the first empire. It was 
given on his marriage, in 1807, to Jerome, King of Westphalia, by the 
Emperor his brother. Prince Jerome has just given it to his son, 
Prince Napoleon, in order that it might be presented to the Museum 
of Art, at South Kensington, as some proof of the interest which they 
both took in that establishment. Viewed for its money worth, this 
specimen must have been valued at above £2,000; but looking to the 
curious facts of its history, is of far higher value as an evidence of the 
friendly relations which have sprung up between the two countrics 
not merely in politics but in the promotion of the arts. 

MagoticA Ware.—Mr. Timbs, in his entertaining volume on 
“ Things not Generally Known,” states that Majolica ware is so 
named from the fact that painted pottery first came mato Italy through 
the expedition against Majorca in the twelfth century, when Moorish 
pottery formed part of the spoils. What we know now as Majolica 
ware proper belongs mainly to the fifteenth and sixteenth centuries. 
The earlier specimens of it are called mezza-Majolica. Majolica is 
sometimes termed Raffaelle ware, but improperly so: Raffaelle may 
have painted some of these pieces with his own hands, and his com- 
positions are found upon many of them; still, the best works in this 
manufacture were not produced till after the death of Raffaelle. The 
Bernal Collection, dispersed in 1855, contained about 400 pieces of 
Majolica ware, which cost Mr. Bernal less than £1,000, but realised at 
the sale £7,000, 
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TO CORRESPONDENTS. 


Norice.—The first two volumes of Tue ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume Three, price 18s. Orders received by the Pub- 
lisher, 136, Strani. 

Ennrata.—ZJn letter on Naval Hydrodynamics, page 476, middle column, line nine 
Svom botiom, for “ in the form,” read “ is the form ;" also third column, line 
six from top, for “ completely perfect,” read “ comparatively perfect.” 

A SvUBscRIBER,—Go ‘io Mr. Fothergill, in Market-street ; he will give you all the 
information you require. 

An ENGINEER, who writes us in reference to a waluable invention, should make 
use of our advertising columns, 

Unit.— Not all the currents of air in the world would diminish the friction, though 
they might assist in keeping the surfaces cooler than they would otherwise be ; but 
the friction would be constant. 

A. M. N.—We will search our lis's next week ; but if a patent agent has failed in 
discovering the patent you allude to, we cannot promise you a satisfactory answer 
to your inquiry. 

J. B. (Lowmoor).— We know of nothing more being necessary than well cleaning 
the pans in dilute acid, and dipping Vem in molten tin. 

Lancpourne.—You must write to the Secretary cf the Adiralty, Whitehall, stat- 
ing what you want, and your qualifications, and forwarding copies of any 
testimonials you may have. Doing ail this does not necessartly ensure success, 
but we have no doubt your application will be favourably noticed if engineers are 
required at the time that it is made. 

W. A. B.—The “ Metropolitan Local Management Directory and Builder's 
Guide,” published year'y, will give you the names of the members of the 
Bouwd cf Works. We do not think there is any restriction as to the age 
ef Assistant-Surveyor to the Board. 

Subseriber.— We thank you for the particulars sent. 
roughiy grouped the several slips, an interval apparently dividing them 
into two sets. We did not aim at the accuracy which you appear to 
think desirable, not seeing to what good it could lead. 

G. E. B.—We will try and reply to your letter next week. We do not re- 

member seeing any detailed report; one may, however, have been published 

or printed for private distribution. 

C. (Wolverton.)—Some deny that there is any advantage at all in a 
beam engine over @ horizmtal one, but there is no doubt about upright 
cylinders wearing the best. We think & ali depends upon the size of the 
engine and the purposes for which it is required. 

M. (Birmingham. )—As to te grea'est pressure which india-rubber tubes will 
bear , it depends upon their diameter; those one inch in diameter would pro- 
bably bear a pressure of 50 Ib. to the inch. With the Nautilus, gutta percha 
tubing twas usel about 1} in, dizmeter. This stood 60 ib. per square 
and would, no dowbt, hav2 borne a cnuch greater pressure. 
AmatTeur.—A cubic foot of air compressed to the extent you name would 

occupy about 997 

base and being 7 inches in height. The size of the air pump used in 

sinking the piles of the new bridye at Rochester was 12 inches in diameter 
and 18 inches stroke with double action. The engine was of 6-horse 
power. The piles were sunk about 40 feet down. 


A In our article we 
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FLOATING OF METALS. 
(To the Editor of The Engineer.) 





cubic inches, or @ solid having a square foot for its | 


Stmr,—On looking over the Practical Mechanics’ Journal for the present | 


month, under the head “ Proceedings of Scientific Socicties,” I saw an 
abstract of a paper read by Mr, J, Nasmyth, “On some Phenomena in Con- 
nexion with Molten Substances.” Now, with my experiments on the sub- 
ject you and your readers are already acquainted; nevertheless, I trust you 
will tind room for these few observations, 

Supposing metal, as he says, does expand at the moment of solidification, 
it is perfectly absurd to attribute the sharpness of castings to any such 
cause, for if the metal is getting at all stiff before pouring it into the mould, 
it is quite certain there will be no sharp edges, although, of course, whilst 
the metal is fluid enough to run, neither solidification, nor its concomitant, 
this tancied expansion, could have commenced, but if the mould is too 
sound to admit of any straining from the expansion a portion of the metal 
must be forced back by it out of the mould, in which case feed heads wouid 
be farcical appendages, let the casting be ever so large. 

Again, among other phenomena, I should like to know how this expansion 
can possibly cause the dark spongy, and sometimes hollow spaces, aye, even 
in the very centre of a common ball, in which I should imagine it would 
be much more likely to cause cracks on the surfuce where solidification 
first begins, but he must have been rather beside himself when driven to 
the realms of Luna for contirmation of his imaginary law, for certainly 
the idea cannot be considered a very sane one, which led him to say that 
molten substances would, from this cause, break loose and run away, and 
that too, just at the very moment they were becoming solid, a time when 
any rational being would imagine they were not in a fit state to run atall! 

With respect to solids and fluids, I cannot understand why both should 
be subject to the same law, as it requires an extraneous application to render 
the solids fluid, or the fluid solid: on subjecting to sufficient heat, it gets 
gradually softer and softer until it beeomes fluid, but no heat will ever 
soften a lump of ice, but will at once convert it into water, which water is 

j ust as fluid at tne freezing as at the boiling point; I, therefore, feel no 
hesitation in persisting in the assertion that solid metals (fairly tried) will 
not float. OLD CRANK. 





DEWRANCE’S COAL BURNING ENGINES, 

(To the Editor of The Engineer.) 
sspondent, “ One who has Whistied on an Engine,” &c., 
y desirous to test the validity of my patent, and, although your 
columns are not the authorised tribunal for such a purpose, I will, with your 
permission, offer some further assistance to such a laudable undertaking. 
In the first place, it is stated that I have evaded his first question, which 
referred to the patent of Mr. John Gray. Now, the unfortunate * Liver” 
engine relerred to was an old ove, altered by Mr. Gray in the manner 
stated in my last, only the fire bars were hollow tubes fitted to the old fire- 
box; this engine was a complete failure, and exploded at the Edge-hbill 
Station. 1 was perfectly aware of this experiment, but did not care to be 
so ungenerous as to allude to it; and I know that the “ half dozen parties,” 
to whom your correspondent refers, will, if truthful people and if they 
really know the circumstances, vouch for the truth of what I have stated. 

Mr. ay's principle was to burn the smoke by passing it through a 
second fire, whereas mine is to prevent smoke by mixing atmospheric air 
with the gases in a combustion chamber. I am not disposed to dispute 
with your correspondent as to who was the discoverer of the principle, all I 
claim is being the first to apply it in this form. 

Manover-park, Dee. 30th, 1857. 


Srm,—Your corr 
Secins ver 











Joun DEWBANCE. 


CASE-HARDENING. 
(To the Editor of The Engineer.) 

Stx,—Having much case-hardening to do, I should be very glad if you (or 
any of your correspondents) could inform me of a ready method of doing 
the work; [ want it to go at least 1-32 in. deep, without the inconvenience 
of a box, 4s many of our things are very long and only so hardened in the 
necks. Your carliest attention to the above will greatly oblige, 

December 30, 1857. A SUBSCRIBER. 





REGULATING AIR DOORS FOR FURNACES, 
(To the Editor of The Engineer.) 

Sin,—“ An Observer” states in your impression of the 18th inst. that, at 
pag vol. iii. of the Praciical Mechanics’ Journal, a description is given 
of a door used in the * Sanspareil” locomotive, which bears him out in 
Saying that my patent regulating air door is no new invention, but merely 
the resuscitation of an old one. 

1 have examined the illustrations and description of the “ Sanspareil,” 
mentioned by “ Observer," and I deny both his premises and conclusion. 

Let “ Observer” furnish you with drawings and particulars of the door 
thus introduced by him, that we may fairly join issue on the subject. Let 
him, also, prepare himself to prove that plane and convex surfaces, and 
that bafile-plates and air-chambers are “ precisely similar,” as part of the 
evidence required in support of his allegations; and let him accept my 











assurance that I am not so silly as to patent the principle of admitting air 
through a furnace door, but only the peculiar constructive means required 
to carry that principle into the most advantageous operation. 

Perhaps, “ Observer” will add to the value of his communications by 
discontinuing the mark of an anonymous signature. 


1, Fish-street-hill, London, Dec. 28, 1857. J. Leg STEVENS. 





PREVENTION OF SMOKEY CHIMNEYS, 
(To the Editor of The Engineer.) 

Sin, — A recent correspondent to the Builder suggests, as a remedy 
for the above nuisance, that the lower part of the chimney down to 
the fire-place be contracted in diameter, thereby increasing the velocity of 
the smoke. Itappears to me that this principle may be extended with 
advantage, and that this evil may be «ffectwally overcome by constructing 
chimneys on a system of cones placed apex to apex, enlarging and contract- 
ing the brick-work many times, throughout the length of a chimney ; the 
chimney-pot itself being conical, the narrow end uppermost; if this were 
deemed unsightly, it might be enveloped in a more ornamental frame-work, 
and outer chimney-pot. The only difficulty would appear to be as to 
sweeping a chimney so constructed; the ordinary apparatus might not be 
available, but in these ingenious times, I conceive a ramoneur could be made 
to meet the exigency. 

December 2, 1857. Prone. 

[We cannot understand how a seris of constructions such as you describe 
could remedy a smokey chimney. One would naturally dink thot the clearer the chim- 
ney be kept from all obstructions the better, and this is the opinion of these who 
devote much time to the cureof smokey chimneys. When we see an arrangennt 
such as that you describe (and which is not the first which has been submitted to us 
of the same character) in successful operation, we shall believe in its efficacy, but 
we cannot promise to do 80 before.) 


CURIOUS HYDROSTATIC EXPERIMENT. 
(To the Editor of The Engineer.) 


Sin,—In proposing the following problem to 
several intelligent persons, it has generally 
elicited very similar answers :—Suppose a vessel 
of water, suspended by means of a fine cord, as 
in the annexed diagram, so that it can easily bo 
made to rotate either to the right or to the left 
hand; what will be the effect of rotation on the 
mass of liquid, according as the vessel is made 
to turn slowly or quickly ? 

As it is an admitted law that “ All the par- 
ticles of fluids are so connected together that 
they press equally in every direction, and are 
equally pressed upon,” I find it is usually be- 
lieved that, by a rapid motion of the bowl or 
other vessel, the contained water will remain un- 
disturbed ; but that, if slowly rotated, the water 
and the bow] will be carried round together. 

For the sake of ready demonstration it is 
sufficient to place a common basin of water on 
a table, laying any light body to float in the 
centre, as a pointer, to observe that the bowl may be slowly or quickly 
turned round without the body of water being affected, as indicated by the 
float, which will continue pointing in one and the same direction. A round 
vessel is better than any other form, but if large enough the result will be 
the same, whether square or any other shape. 

The fact once ascertained, we readily account for it on the principle of 
gravitation, and the want of the attraction of cohesion among the particles 
of water to overcome the vis inertia of the fluid mass. The interior of the 
bowl is so effectually lubricated by the contained water that it slips past 
every particle, and completes a revolution without the power to disturb the 
main body; but, still it remains a curious, though hitherto an unnoticed 
fact, so far as Tam aware. Whether this hydrostatic law has any important 
practical bearing or not, I cannot at present say ; it may, however, mean- 
while, interest many of your ingenious and inquiring readers. Nature is so 
chary of letting us into her secrets that we may well watch every glimpse 
we can obtain while in the very act of her wonder-working ; hence, her 
phenomena are all equally noteworthy. 

32, Moorgate-street, City, Dec. 28, 1857. 








Henxsy Dincgs. 


THE NEW METHOD OF ACCELERATING THE SPEED OF SHIPS. 
(To the Editor of The Engineer.) 

Smr,—In one of your publications of last month you were kind cnough 
to insert, asa paragraph, a communication of mine, respecting the propul- 
sion of ships. Ithad reference to a plan patented by Mr. R. Griffiths, con- 
sisting of a screw cone, fixed at the lower part of the ship's head, upon 
which to receive the resistance, the object being to employ the power 
derived from the revolution of the cone (when the ship progresses per force 
of the prime mover), to work a counteracting screw at the stern. I much 
regret that the paragraph escaped my observation at the time, especially 
as you deemed it necessary to append some remarks in contravention of 


the principle set forth; but I am sure I may trust to your justice and | 


candour for an opportunity of vindicating a theory which not only appears 
plain to myself, but the soundness of which I have ascertained by careful 
and oft-repeated experiment. You observe, * Our correspondent will see, 
upon a moment's refiection, that it is impossible for all the multiplying 
gearing in the world to give greater power to the screw behind than 
is reecived from the conical screw in front; and as this front apparatus is 
set in motion by the resistance to the vessel's progress, the stern screw can 
have no propelling power whatever.” 

Permit me, with all deference, to say in answer to this, that you have 
wholly misconceived the question; and ou reference to the paragraph, I 
fear that I am in some degree responsible for the mistake, by a rather vague 
use of the word “ power,” which was apt to suggest the idea of a “ motive” 
power, although that was never intended. I am quite aware of the truth of 
what you aflirm, as to its being “ impossible for any amount of multiplying 
gearing to give a greater power to the serew behind than is received from 
the conical screw in front,” but I beg to assure you that it docs not follow 
from this, that no advantage will result from the screw so worked. It must 
be borne in mind that the resistance at the head of the vessel has to be 
encountered, whether any use be made of it or not, consequently, if it can 
be employed, without increasing it in amount, then, whatever assistance is 
derivable from it, and applied at the stern, isso much clear gain in the 
way of counteracting the resistance. 

It is not, Sir, necessary for me to “ reflect for a few moments” upon the 
plan; I have had it under consideration for a long period, and submitted 
it to various tests, in air as well as water; and if I can succeed in setting it 
plainly before you and your numerous lynx-eyed readers, we may yet hope 
to see ‘self-acting screw clippers,” or steamers, which shall compel a portion 
of the hostile force they have to contend against into the service of the 
engine. 

The question does not present itself as one of direct gain, except so fur 
as that can be accomplished by preventing direct loss through indirect 
means, and I confess that it is not very easy, at the first blush of the matter, 
to see—since no more accelerating force can arise at the stern than must in 
the first instance result from the retarding power at the head—how the 
ultimate gain is to accrue, but I think the following step-by-step explana- 
tion will make the matter clear. I would first ask any objector to imagine 
the very worst possible form for a ship's head that he can conceive, but as 
1 cannot at this moment consult one, I will suggest the worst that occurs 
to me, and select a perfectly square bow, say twenty feet broad, and ten 
feet deep in the water. To apply the principle of the counteracting appa- 
ratus to this tub, I would, instead of a cone, adopt a rude form, and fix, a 
little in advance of the bow, a paddle-wheel, the same breadth as the head, 
and twenty feet diameter, so that the radius of the wheel would reach 
as low as the bottom of the vessel. 1 will now suppose this smart craft to 
be forced through the water at the rate of, say, ten miles per hour, either 
by steam, sails, or horses. If the paddle which crosses the square bow 
were held fast so that it could not revolve, it is evident that all the resist- 
ance encountered would fall upon it, and not upon the bow. If the paddle 
were allowed to revolve freely, the resistance (disregarding friction) would 
fall, not upon the paddle, but upon the bow. Ifa brake were applied to the 


) 





motion, then one-half the resistance would fall upon the paddle, and the 
other half upon the bow. But, suppose that instead of a useless drake 
applied to the paddle to check its revolution, you set it to turn a shaft, which 
has a screw attached to it, at the stern of the ship, and whose revolutions 
are so multiplied by gearing as to reduce the revolution of the paddle to 
the extent stated (one-half), what then will be the condition of things? 
It is beyond question that the stern screw will revolve, and at the speed of 
the vessel here supposed, would operate with great force. Now, I ask, will 
not the accelerating power so gained be clear profit? You recoilect we 
have already made things as bad as Hey can be at the head. Can the paddles 
having to turn a screw make them worse? It is a mistake to suppose that 
the power taken to the stern increases the resistance at the head; it only 
changes the parts against which it will strike. 

Let us revert from the paddle to the cone. If it be allowed to revolve 
freely, the resistance falls upon the body of it, but when it is employed to 
work a screw for a ship (or aid the engine of a steamer), the check it 
receives causes the resistance to impinge upon the flanges which screen the 
cone, The idea that the cone, when in this condition, will increase the 
resistance, rests upon the fallacious notion that the same force may fall upon 
two different points at one time. 

No doubt, a little allowance must be made for friction upon the surface 
of the spirals, but this is more than compensated by the fact that the cone 
itself is a form far excelling the ordinary bow. Many of the best modern- 
built ships are constructed with bows to beat the water downward, as if it 
were as compressible as air, and could be forced either into itself, or through 
the bed of the ocean while the ship passes over, whereas the upper half of 
the cone tends to raise the resisting element, and cause it to flow side- 
ways. We speak of “ ploughing the main,” but he would be an innocent 
plough-boy who should attempt to plough the land with a ship-shaped 
instrument. He runs a share beneath the soil, and easily rolls it over the 
adjacent surface. The cone will partially do this with the water. 

But I must not trepass further upon your valuable space, and will only 
add, with reference to the contrivance patented by Mr. Griffiths, that the 
whole question is beyond the range of successful dispute. The interest I 
have felt in the subject led me to construct two models, exact counterparts 
in size, form, and weight, one with, and the other without, the resistance- 
neutralising apparatus. The models were attached by cords to the opposite 
ends of a scale-beam (being the fairest test I could think of) and both 
thus simultaneously drawn many times through the water. The result was 
decisively in favour of the invention for counteracting a portion of the 
resistance. Firmly convinced, therefore, that the theory is sound, and that 
the practice will prove useful, I hold myself prepared to vindicate the 
resistance-neutralising principle against any who may yet object; or to 
give further explanations to those who may require them. 

I hope the importance of the subject will be some excuse for the length 
of these observations. 


Nesbit-street, Hulme, Manchester. Tos. Morais, 


[ We have given our correspondent's letter unabridged, not because of the importance 
of the discovery, but because we think it is always useful openly to correct mistakes 
into which persons occasionally fall, more particularly by losing sight of the gran3 
principle that no effect can be produced without a cause, that in mechanics you can 
have no useful result without the expendilure of a given amount of power; or, in 
still more easily understood phraseoloyy—that you cannot eat your cake and save 
it 00. When our correspondent in the paragraph to which he refers used the word 








“ power,” we, of course, presumed he meant effective power, and really effective 
| power is what he claims, else why have a stern screw? We stated that he could not, 
| by the adoption of shafting or multiplying gear, give a power to the screw greater 
| than it received from the prime mover, and that as the resistance to the vessel's pro- 
gress was the moving power, so the stern screw could never have a propelling influ- 
| ence. We can only repeat what we before said. Let us take our correspondent’s 
own example, with the supposition that the vessel is driven by an engine of any 
given power, The paddle in front of the bows would turn JSreely (of course we 
set aside all consideration of Jriction), and the resistance would be borne by the 
bows. Let us suppose the paddle turning freely revolves forty times in the minute 
Now, our correspondent applies a brake, and the paddle turns only twenty times in 
the minute. One portion of the resistance is now borne by the paddle and the other 
portion by the bows, but the ship travels just at the same rate, for the total resistance 
is the same. Now, inslead of the brake, suppose a shaft carried to the stern of the 
vessel and made to operate upon a screw; the paddle, we will suppose, stild moves 
round twenty times as before, and the screw at the stern turns too, but the ship will 
| go no faster, but just at the same speed, because it is still the resistance only that 
moves the screw; in fact, the screw at the stern would revolve exactly at the 
| same speed, and with precisely the same amount of useless effect, were it 
| entirely detached from the shaft, which it is proposed should connect it 
with the paddle in front; it would be dragged through the water, and would 
revolve like the front paddle from the water's resistance operating on is blades, 
dt ts clear, therefore, that nothing can be gained by the use of means like those sug- 
| gested by our correspondent; we have put the matter in its most favourable light, for 
in practice, the result, by reason of friction, &c., would be found much less favours 
able than we have represented ; our object is simply to show how fuilacious the notion 
is. Does not our correspondent see that if his view were correct we should feel 
obliged lo believe that Ue greater the resistance to a vessel the Saster she would sail? 





MEETINGS NEXT WEEK. 
InsTiTUTIoN oF Civi, Enoingers.— Tuesday, January 12th, 1858, at 8 
p.m., ** On Self-acting Tools for the Manufacture of Engines and Boilers,” 
by Mr. T. 8. Sawyer. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under 
is haif-a-crown; each line afterwards, sixpence. The line averages deven 
words. Blocks are charged at the same rate for the space they fil. 


Norice.— With our present number we present our readers with a 
large plate (demy size) of the Victoria Bridge at Montreal, 
showing the progress of that important engineering work to the 
first of last month, The plate is intended to face page 2 of the 
present volume, where will be found a brief description of the 
works. 
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FRIDAY, JANUARY 1, 18658. 





THE PAST AND THE FUTURE, 


ANOTHER 
claimed, “ 


year has gone, and, as Grimaldi would have ex- 
Here we are again!” beginning a new volume, 
our fifth. Asa matter of course, our readers will expect 
something more than the promises which they might rea- 
sonably look for at the close of the first half of each suc- 
ceeding year, inasmuch as the very name of a new year 
scems full of hope, and to carry with it longings for im- 
provement, whether in men, morals, or mechanics ; for what 
is there that cannot be improved in some way or other ? 
And the new year is universally acknowledgedas the most 
fitting time for ascertaining what we have already done 
and what remains for us to do. Upon completing every 
volume, our thoughts are naturally engaged in reviewing 
the work of the previous six months, and in endeavouring 
to ascertain how far we have succeeded in realising our own 
and our readers’ expectations; but the close of each year 
marks a far more distinctive epoch in the history of a 
weekly journal than the artificial grouping of every six and 
twenty of its numbers. At the end of the year, if we have in 
any way fulfilled our —— we feel inclined to rub up 
the memory of our readers, so that not a tittle of our very 
few good works may be forgotten—having no inclination 





paddle, so as only to allow it to revolve at half the speed due to the vessel's } 


whatever to hide our light under a bushel; of course, leay- 
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ing them to make their own discovery of what we have 
failed to do. Knowing our own shortcomings,| the 
feathery part of our editorial pen bristles up like the coat 
of a frightened cat, prepared for an attack upon all quar- 
ters, saving our hind ones, from any section of our readers, 
young, old, or middle-aged, and to defend our rights, and offer 
explanations—for the sake of appearances, which, however, 
must be taken as sufficient ones—for all we have said or 
done during the past year, or for all we have left unsaid 
and undone, Pech to editorial privileges in such cases 
made and provided. Far be it from our desire to cork down 
the effervescence of any frothy reader who may have just 
cause of complaint against us, for we would gladly hear him 
fiz out his grievances, inasmuch as his squeak may do us 
some good, although it cannot do us much harm; and we 
would willingly profit even by him who is thoroughly ob- 
fuscated. We have, however, few characters of this kind 
with whom to deal; our readers as a body being sober and 
thinking men, who, aware of their own great disin- 
clination to put their experiences into print, cannot feel 
much surprise at our failing to obtain all the informa- 
tion we desire for them, and which they themselves 
desire upon subjects out of their own immediate 
practice. We flatter ourselves that we know what our 
readers want as well if not a little better than they do 
themselves, from the most solid and practical even to the 
most etherial and impractical of them; but the difficulty of 
collecting practical information being only known to our- 
selves, many of them may make a great mistake in 
drawing a conclusion from an occasional omission in 
our columns. It is not every one who knows how to 
draw a conclusion any better than the carter did, who, 
upon being asked if he could do so, scratched his head 
and replied, “Weel, my hosses can drar four tons: 
what weight be un?” Now, it is the weight of a 
conclusion that should be well estimated, and no better 
question than the earter’s could be put by many to them- 
selves in self-examination. We are very rarely, if ever, in 
doubt as to what will please or at least satisfy the majority 
of our readers ; neither are we placed in any difficulty, as 
the late Lord Eldon is said frequently to have been, in de- 
ciding which to choose between two equals, knowing the 
inconvenient consequences of a want of decision in his 
case. But we find mach difficulty in obtaining from 
those who might easily supply our wants, the results of 
their experience in engineering matters, although there 
can be little doubt that very great mutual benefit would 
arise were they more communicative. We feel justi- 
fied in calling attention to the apparent disinclination 
which exists amongst mechanical men to publish the 
results of their experience, as Mr. Stephenson has on more 
than one occasion alluded to the subject at the Institution 
of Civil Engineers. He has den that accounts of 
failures are as valuable as those of successes in enginecring 
works, and has deplored the difficulty of getting facts to- 
gether which might assist in future operations. We trust 
the new year may produce an improvement amongst prac- 
tical men in this respect, as also that we shall be able to 
give from actual trials the results of the working of new 
inventions in machinery or processes to a greater ex- 
tent than we have hitherto done, and which cannot fail 
to be of greater interest than the dry descriptions with 
which we have unavoidably been obliged to content 
ourselves. In order to carry out this improvement, 
we have made arrangements which will admit of our 
occasionally examining any new machinery or inyen- 
tions which we are solicited to inspect, for the purpose 
of laying the results before our readers. We are quite 
aware that the task thus imposed upon us is full of diffi- 
culties; but we are not without the hope that a per- 
severing effort to act with a perfect impartiality in every 
case will at length prove successful in overcoming them. 
More effectually to work out our plans ef improvement, 
we have further considered it essential to concen- 
trate our offices, both in the publishing and edi- 
torial departments, under one roof, and to this end 
we have suceceded in procuring commodious premises at 
163, Strand (a few doors from Somerset House), where all 
future communications may be addressed. In this sanctum 
sanctorum we propose to preside over the mechanical genius 
of the country, to teach the young idea how to snoot, so as 
not to miss the mark which should be aimed at, namely, the 
utilisation of inventions. We shall ever feel happy to 
offer our best advice, through the appropriate column, 
to those who seek our assistance, although we have 
no desire to court inquiries, which should, in all fair- 
ness, be made of those whose business it is to advise on 
the subject of patenting inventions. Nevertheless, as we 
cannot close our eyes to the vast sums which are yearly 
thrown away by many deserving and clever young men in 
patenting inventions which, a very little experience would 
show them, cannot reasonably be expected to repay them, 
we feel that we shall be doing much good by giving when 
asked, the results of our own experience in such matters, 
and shall therefore not hesitate to do so, Other matters 
besides those mentioned above are now engaging our 
earnest attention, and which will greatly add to the value 
of our journal. One of these is that of carefully watching 
all improvements made in manufacturing chemistry; a 
subject daily becoming of more and more importance. 
Arrangements are also being made by which we shall be 
able to give more attention than heretofore to the review 
of new works on science and practical subjects; and we 
shall endeavour to point out, as circumstances will admit, 
the best works for study and reference for those endeavour- 
ing to prepare themselves for the practice of engineering in 
its several branches. It has been a subject of regret to us 
that we have hitherto been unable, from a variety of causes, 
to devote mach space to matters of civil engineering. This 
defect we shall endeavour to remedy as speedily as possible, 
and to this end we ask the aid of engineers and their 
assistants having public works under their charge to furnish 
us with short statements of what they are about. Whilst 
giving them an opportunity of making themselves known 
to some extent, it would at the same time afford their 
brother professionals much valuable information. We have 
no space for any very elaborate papers on machines or public 





works, such as those furnished to the Institution of Civil En- 
ginecrs, but there can be no reason why we should not, more 
frequently than we have hitherto done, notice the progress 
of engineering works, and this may be done from off-hand 
notes which need occupy but little time in preparing. We 
will undertake to do our part if resident engineers will do 
theirs; and we can promise them that our printers and our 
wood engravers will always be prepared tolend them their 
aid whenever they shall think fit to avail themselves of it. 
It is now time that we should take a rapid glance of 
what the old year has left behind in the way of engineering 
works; but as this glance has been taken, both by Mr. 
Stephenson, in his late address at the Institution of Civil 
Engineers, and by Professor Rankine, in his very able inaa- 
gural address at the opening of the Institution of Engineers in 
Scotland, there is little to be added to what has already 
been said. Although it is quite true that some signal 
failures have occurred during the past year, in our attempts 
to accomplish mechanical feats, yet it must be remembered 
that we have been engaged in some most daring and un- 
precedented experiments, and some indulgence may thus be 
fairly claimed for a want of uniform success. As a whole, 
we think it cannot be said that the old year has seen 
less skill displayed amongst engineers than those which pre- 
ceded it; and, as a general rule, we think it cannot be 
denied that that skill has not unfrequently been a good deal 
over-taxed from want of sufficient funds to carry out faith- 
fully works* commenced by enthusiastic promoters on too 
large a scale. Professional men have frequently suffered 
from failures brought about by adopting a too parsimonious 
line of policy, suggested by the projectors of works, who, if 
their funds are limited, should narrow their views, rather 
than endeavour to carry them out at the expense of the 
quality of the work actually done. The engineering works 
of any magnitude which we need now notice as having been 
varried on during the past year are not very numerous, but 
sufficiently so to prove that engincers, as a body, have not 
been sleeping, although here and there a disposition for 
sticking in the mud may have been witnessed. As we have 
three great failures to record, we may as well make a clean 
breast of it, and have done with them at once.~In our 
attempts to lay the Atlantic Cable, to launch the Leviathan, 
and to drain London, we must confess ourselves beaten for 
a time, though, as main strength and stupidity will shortly 
accomplish one or more of these several undertakings, those 
who take pleasure in extracting a little of the buckram 
from scientific men will enjoy but a short triumph. As 
successful works, we may justly set against our mis- 
haps the bridge at Saltash, by Mr. Brunel; the Vic- 
toria Bridge at Montreal (of which we this week pre- 
sent our readers with an illustration, showing the pro- 
gress made to the Ist of last month), by Mr. Stephenson 
and Mr. Ross; and the two new bridges at Westminster 
and Chelsea, by Mr. Page. We should not forget, also, to 
mention the viaduct and general works on the Ulverstone 
and Lancashire Railway (described in a former number of 
TuE ENGINEER), by Mr. Brunlees, as also the new works 
at Holyhead Harbour, and the new Docks at Jarrow, as 
well as the Glasgow Water-works and those at Bombay, by 
Mr. Conybeare. Neither should we omit the Art ‘Treasures 
Exhibition Building at Manchester, which, considering the 
time in which it was completed, may justly stand as an ex- 
ample of what can be done inafew months. With respect 
to machinery, we may say that almost unprecedented pro- 
gress has been made in the manufacture of that used in 
agricultural operations, especially in that employed in steam- 
ploughing, and the further establishment of reaping and hay- 
making machines, as ordinary agricultural implements— 
for it is a question as to which is most difficult, the inven- 
tion of these machines or the getting them into use. Con- 
siderable progress has also been made in the use of coal in 
locomotive engines, as also in the general abatement of 
the smoke nuisance—the last vestige of smoke protection 
having vanished in the repeal of those clauses of the Smoke 
Abatement Act which exempted pottery and glass works 
from its operation. Considerable advance has also been made 
in our knowledge of the constitution of iron, and many series 
of experiments have been made during the past year which 
must shortly lead to very important results. We may also, 
in noticing the progress of engineering during the last year, 
refer tothe completion of Mr. Mallet’s 36-inch mortars, which 
we this week describe and illustrate, also to Mr. Clay’s mon- 
ster cannon, and Krupp’s steel guns, which appear from a 
recently published statement to be making considerable 
way on the Continent. We should also notice that last 
year the necessity for laying down street tramways for 
omnibuses and carriages as well as heavy traffic, was 
generally admitted and the first step taken to bring them 
into use, In reviewing the work of the past year we must 
not forget to notice the establishment of the Institution of 
Engineers in Scotland, as a proof that the year was not 
without its redeeming incidents, and, as having led to the 
formation of this society, the meeting of the Institution of 
Mechanical Engineers in Manchester and Glasgow. We 
also chronicle with considerable satisfaction the formation 
of the Association for the Advance of Social Science, under 
the presidency of Lord Brougham; several of the subjects 
proposed to be discussed in one or more of the sections 
having an immediate bearing upon engineering science. 
Lastly, we may remind our readers that last year’s pro- 
ceedings of the British Association for the Advancement of 
Science satisfactorily prove that scientific men are ever 
busy in their respective callings endeavouring to unravel 
the mysteries of nature, and in studying her laws for the 
benefit of mankind. Upon the es therefore, we think 
that we may conclude, without presumption, that both 
theory and practice have made some advance during the 
past year, and that scientific men, engincers, and those 
engaged in practical occupations generally, have performed 
the parts assigned to them, and have in no small degree 
contributed to the well-being and happiness of their 
fellow-men. 
_ It now only remains for us to notice a few of the most 
important subjects which must more or less engage the 
attention of engineers during the present year, as well as of 
those to whom we must look for the introduction of mea- 
sures in Parliament relating to practical questions. We 
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first allude to matters which engineers and those requiring 
their aid must voluntarily take up, if any progress is to be 
made in them, and in which the Legislature cannot interfere. 
The utilisation of sewage, the production of a cheap electro- 
motive power (the electro-motive engine being alread 
in a workable condition), and the introduction of hig 
»ressure steam in steam vessels, with the view of economis- 
ing fuel (this latter being the most important consideration 
that can engage the attention of ship-owners and indeed all 
interested in cheap ocean transit), being amongst the most 
urgent. Next we must briefly enumerate some of the most 
important practical subjects to which the attention of Parlia- 
ment should without delay be directed, and upon which 
legislation is morc or less urgently called for. The prevention 
of railway accidents, the proper instruction of engine- 
drivers (notwithstanding a most eminent authority that the 
most ignorant men are the best drivers) the non-employ- 
ment of children under a certain age in bleach works ; the 
proper ventilation of all buildings and the still further abate- 
ment of the smoke nuisance, by compelling the adoption of 
the improved grates of Dr. Arnott, at least in new houses, or 
at any rate of some plan for ensuring the clearing of the 
atmosphere of large towns; the necessary enactment for the 
purification of the Thames in connexion with the main 
drain of London; the purification of the Serpentine and 
indecd all ornamental waters which require it ; the establish- 
ment of harbours of refuge, and what has been recently 
pointed out as so necessary, namely, the fixing in a public 
place in sea coast towns and fishing stations a barometer, 
with instructions to enable fishermen and others to read its 
indications, as also the compulsory maintenance of one or 
more life boats where desirable ; the judicious amendment 
of the patent laws; the consideration of the question of 
establishing a uniform system of decimal weights and 
measures ; improvements in the mode of letting contracts ; 
and a protective act if necessary to shield the coal whippers 
from the oppression under which they now labour. ‘To all 
these we may add a measure for checking a growing evil, 
namely the amalgamation of railway, gas, and water com- 
panies, without sufficient protection being afforded to the 
public against the abuse of the extraordinary powers vested 
in these several bodies. Whether at the close of the pre- 
sent year we shall be able to scratch any of the items of 
this list as having been settled, it is difficult to predict. 
It is possible we may get something done in three or four 
cases, but there can be no excuse for not putting every 
matter we have named ina shape for legislating upon. 
We desire not that any of these important questions should 
be hastily considered, but we insist upon the necessity of 
their being discussed without delay; that they should not 
remain “under consideration” any longer than absolutely 
necessary for collecting sufficient’ information upon which 
to base reforms. 

In concluding, we would assure our readers that these se- 
veral subjects, as well as others which we have not ventured to 
allude to—our list being long ecnough—shall receive during 
the present year at our hands the attention they demand ; 
and having no party purposes to serve, in pursuing a free 
and independent course, we shall never shrink from openly 
expressing our views, however much they may be opposed 
to the “ powers that be.” Upon all occasions, in urging the 
necessary Parliamentary interference with what some would 
call “ordinary commercial matters,’ we would not be un- 
derstood as setting any great value upon the wisdom 
of Parliament, but rather accept legislation in lieu of a 
far more wholesome mode of dealing with the various ques- 
tions, namely, the fair and honourable treatment of the 
public by the companies themselves, whose unbridled 
license we would gently and modestly restrain. The Acts 
of Parliament assembled are frequently like the acts of indi- 
viduals, that is, full of contraricties, and sometimes far less 
intelligible than systems wrought out by individual minds; 
but one great advantage of Parliamentary “ consideration,” 
is the publicity given to debates, and the almost unlimited 
attention which a subject commands when once it gets a 
a footing in the House. We should greatly rejoice to give 
up all agitation for legislative interference in any of the 
matters to which we have alluded, on the condition that 
reasonable measures were taken by those in whom the 
power lies to remedy the evils complained of. If they will 
not attempt to do this, our duty will be to continue our 
vociferations until they are heard, and either we put down 
our opponents or are put down by them ourselves. 


GAS AND WATER MONOPOLIES. 


THE metropolitan gas and water companies assuredly 
have their delight in war. No sooner are ended those 
great conflicts between themselves, in which they have for 
many years indulged, and to carry on which they have 
squandered an amount of money sufficient to do all their 
work twice over, than they are preparing, or indeed have 
already prepared, jointly and severally, to carry on a con- 
test with the public at large. It is not enough, after tear- 
ing up all our streets and monopolising the whole of the 
ground under us, for several feet or yards in depth, as they 
may require, that they should be permitted to give us bad 
gas and bad water for the best of prices—prices that have 
enabled them to pay handsome dividends even upon the 
enormous capital they have squandered in litigation, but 
now they must needs combine their individual strengths to 
compel the public to deal with just that section, and no 
other, of the great monopoly into which they have formed 
themselves, which that monopoly itself may determine. The 
British public is indeed no stranger to monopolies ; it has 
had considerable experience in that sort of thing with rail- 
way companies, who have done pretty much as they liked, 
although they have not always profited by the powers they 
have possessed, not unfrequently having, by somewhat 
complicated but imperfect arrangements, given the public 
some advantage from their combinations. Whatever has 
been the result, these railway monopolies have never as- 
sumed so formidable an aspect as that now presented by 
the respective combination of several of the metropolitan 
gas and water companies. The public has, in the case of 
railways, never been compelled to travel by any one line at 
the discretion of the companies, whenever there have been 
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two, three, or four in existence, by which any particular 
place might be reached. All that hasbeen donc has related to 
the fares charged, and sometimes, perhaps, to the speed at 
which the trains have been worked; but, in most cases, the 
fares have not been exorbitant, especially for long dis- 
tances, and the speed of the trains has been quite as great 
as the re nents of the great majority of the public de- 
manded. Not so, however, have the wants of the great 
body of gas and water consumers been supplied. The 
charges made by the purveyors of these necessaries of life 
have generally been most exorbitant, and not justified by 
the expenses of manufacture or supply. Even so long as 
the several companies were enemies to each other, and con- 
sequently were individually subject tomuch competition,they 
at all times managed to keep up Protection prices, and were 
only brought to their senses by the occasional starting of 
rival concerns cmanating from a body of consumers who 
could endure their treatment no longer. Under the present 
arrangement, however, as loug as it lasts, the position of 
these companies will be materially improved, for by a union 
never before attempted, they have lately laid out the metro- 
polis into districts of their own, which it is their good will 
and pleasure shall be supplied from one branch of their 
mighty joint establishment, and that upon any terms 
chosen by that branch; so that, although the mains of 
three er four companies may be running past one’s door, 
you must necessarily buy of that particular company sclected 
by the great monopolists to supply you. This really seems 
to be carrying the principle of combination too far. Had 
some judicious arrangement been made at an earlier stage 
of the existence of both the gas and water companies, by 
which the unnecessary and extravagant outlay incurred by 
laying several mains along the same thoroughfares would 
have been saved, it might have resulted in some benefit to 
the public, but now ali the evils arising from competing 
companies are upon us in the shape of heavy charges both 
for gas and water, let us retain the privilege of selecting 
from amongst the number that with which we prefer to 
deal: unless, indeed, it ean be shown that we benefit by a 
combination sach as that now entered into. If any parish 
or district can be better or more cheaply supplied by one 
company than anether, of course there would be an advan- 
tage in that company only being dealt with ; but, instead 
of this being the case, we find—from what cause it is diffi- 
cult to determine—that the arrangements lately made ac- 
tually apportion certain districts to ecrtain companies, 
that are apparently in a worse position for supplying 
them than others. Added to this, the prices charged to the 
parishes appear to be regulated by the longer and unneces- 
sary distance traversed by the mains. 

in a pamphlet just published by Messrs. Stanford, of 
Charing-cress, Mr. Samael Hughes, C.E., the author, draws 


uirel 




















2 
Mr 
attention to the present position of the local boards and the 
public generally in reference to the gas and water companies, 
and offers some suggestions for the future which, if carried 
out, he belicves would put a stop to the evils of which we 
have been complaining. The most flagrant case would ap- 
pear to be f the Chartered Gas Company charging 
for lighting cach of 765 lamps in the Westminster dis- 
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trict, with common gas, £4 I4s., whereas the Equitable 
Company 2 d fifty of the lamps with the same 
gas at LE os. two companies having arranged 
to tender for these respective numbers of lights, and 


only for them, the Westminster Board is compelled to 
accept these unequal t and the result is, that 
its expenses for lighting will be £353 per annum more than 
before the combination. It is also stated that the Chartered 
Company, while cl £ 
candles in Wes 
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ster, only charges £4 in Marylebone for 
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aiming £4 14s. for cach light of ten 
the same t 














o, ugh the lights in the latter parish are 

the most ¢ it from the works, and there are only 260 
lamps to light instead of 765, as in Westminster. 

Passing on to the subject of water supply and the evils re- 

sulting from want of a wholesome competition, we find the 

most extraordinary discrepancy betwixt the amounts 
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charged by ferent companies, especially for watering 
the streets, and 2lso in the quantities of water said to be 
necessary. Mr. Hughes, in the pamphlet before alluded 


to, gives a table 


f the quantitics of water allowed by the 
several metropx 
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5 aR ES r day: these quantities varying fr ‘Pteod 
amie of strect per day; these quantities varying from icss 
than 9,060 gallons to 20,000; the price charged varying 
from £37 to £75; the price per 100 square yards ranging 
from 4s. 2d. to 8s. 4d. ‘To arrive at some knowledge of the 


actual quantity of water required for watering a given area, 
the Westmi r Board very wisely directed experiments to 
be made by their surveyor, Mr. Arntz. The point desired 
to be ascertained was, whether the charge of 5s. 9d. per 
100 square yards watered for the season, was in excess or 
not of the charge of Gd. per 1,000 gallons, the price paid by 
large consumers taking their supply by meter. One set of 
experiments showed that alittle less than twenty-four gallons 
sufficed to water twice a-day 160 square yards ; and another 
sect showed that a little less than twenty-six gallons were 
sufficient. Gd. 





At 


per gallon the charge for watering 100 
square yards should, according to this, be 3s. instead of 


dbs. 9d., and a saving of upwards of £300 per annum would, 
in the ease of the Westminster district, be the result. 

Mr. Hughes suggests certain plans for remedying the ir- 
regular dealings of gas companics, which, if adopted, would 
doubtless do much good. ‘The foremost of these is, that the 
local boards should combine to erect gas works of their 

of the metropolis, or that they should 


own on the outskirts 
introduce a bill into Parliament to bring all the London 
gas companies under the immediate operation of the 
London Gas Works Clauses Act, and to give a power of 
arbitration to the Board of Trade, or some similar authority, 
in case of dispute between the local boards and the gas 
companies. As an encouragement to those who are in- 
clined to st independent companies, the results of the 
Manchester Corporation Gas Works may be named. In 
this case, after paying all expenses and interest on capital, 

£30,000 a-yeat 
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price charged at the Manchester Corporation Gas Works, 
for gas from best cannel coal being, nevertheless, only 5s., as 
against 6s. charged in the western part of London, per 
1,000 feet. 


is left for public improvements; the | 








With respect to any plan for remedying the evils of 
overcharges being made on the part of the water com- 
panies, the use of meters in every case is the most obvious ; 
and now that the quantity of water required for watering 
the streets is accurately known, it must be the local boards’ 
own fault if they are cheated. One other point claims our 
attention, and that is the question of “constant supply.” 
It would hardly appear, judging from what has been + 
that oceupicrs of houses already have the power of insisting 
upon their water supply being constant. It is only neces- 
sary that a householder should get four-fifths of his neigh- 
bours supplied from the same main to join him in making 
the demand for coustant supply in order that his wishes 
should be attended to. The penalty for not complying with 
them being two hundred pounds in the first instance, and a 
further penalty of one hundred pounds for every month 
after, during which the company owning the main shall 
fail in giving what is thus asked for. 


MACADAMISED ROADS versus PAVEMENTS, 


Tus question has often been discussed with very unsatis- 
factory results. Each system has its partisans, who, rely- 
ing on their own knowledge of facts, and on the data 
furnished by a particular district, are able to support their 
favourite theory to the exclusion of an opposite one. The 
great difference of opinion, however, which exists on this 
subject is often attributable to the imperfect state of our 
knowledge, and to the absence of any but mere local in- 
formation. At the present moment there are ultra advocates 
of macadamising, who contend that all streets in all towns, 
however great the traffic, should be formed of broken stone; 
while the extreme advocates of universal paving contend as 
pertinaciously on the other hand that every strect, however 
small the trattic, should be paved with square scts of granite 
or white stone. 

To show how very inapplicable in certain cases is mere 
local knowledge, we would refer to Mr. Pigott Smith’s com- 
parison of paved and macadamized roads in Birmingham, in 
which he estimated that the first cost and repairs of a paved 
carriage-road, exclusive of watering and cleansing, amounted 
to about a shilling per square yard per annum, while he 
estimated the average annual cost of macadamised roads in 
Birmingham, also excluding watering and cleansing, at not 
more than 4d. per square yard, or one-third the cost of the 
paved roads. Now this may be a fair comparison in 
Birmingham, but what would Mr. Pigott Smith say to a 
cost of 3s. 6d. per square yard, which is the annual outlay 
year after year on some of the macadamised streets in 
London? Our attention has been forcibly drawn to this 
subject by a very valuable report which has recently 
been presented to the Westminster District Board by 
their surveyor, Mr. Arntz. Some very useful data are 
here published, showing the actual expenses incurred in a 
number of streets varying in character and traffic. At the 
same time a highly ingenious and simple method is 
shown for devising the annual cost of a paved road 
where certain elements or data are known or assumed. 
These elements are, Ist, the cost of construction per square 
yard; 2nd, the term during which the paving will last be- 
fore it requires to be taken up and restored; 3rd, the 
annual cost of repairs ; and, 4th, the value of the old mate- 
rials at the end of the term during which the paving is 
assumed to last. 

Of course, the value assigned to cach of these elements 
will vary with the description and kind of street, and with 
the traffic which passes over it. 

For instance, the first cost of a paved street as now con- 
structed in the metropolis will vary from 8s. 6d. per square 
yard for “ half-sovereign” paving, up to 15s. 9d. for paving 
with one-inch granite cubes. 2nd. ‘The term during which 
the paving will last may vary from fifteen to thirty years. 
3rd. The annual repair includes the cost of relaying the 
stones at an interval of five to ten years, at a cost of 6d. to 
9d. per square yard for relaying. 4th. The value of the old 
material at the end of the term has been variously esti- 
mated from 38s. to 8s. per square yard. 

Mr. Arntz shows an ingenious method of dealing with 
these data, in crder to obtain the whole cost of a paved car- 
riage-road throughout a series of years; and the result of 
his experience gocs to prove that, for the purpose of correct 
comparison with macadamised roads, an exact account of 
expenditure on streets of all kinds should be kept for a 
number of years, and then the rales laid down by him 
should be applied to determine the circumstances under 
which paved streets could be converted into macadamised 
roads, and vice versa. 

It is probable that few of the London parishes possess at 
the present moment sufficient accurate statistics to enable 
them to decide on the comparative cost of a street paved, and 
the same street macadamised ; but notwithstanding this, the 
report by Mr. Arntzsetsout the paved-work and basis of such 
statistics, and furnishes a starting point from which accurate 
observations ought to commence. His tables showing the 
cost of certain streets in Westminster, and an illustration 
showing his method of applying a formula to ascertain the 
comparative expense of the two systems in the case of Par- 
liament-street, bring to light some startling facts. Thus, he 
shows that the cost of maintaining Parliament-street as a 
macadamised road is not less than 2s. 11d. per square yard 
per annum, while the expense of constructing it as a car- 
riage-road, paved in the very best style with 3-inch Aber- 
deen cubes, at a first cost of 15s. 9d. per square yard, 
would not execed annually 16°68 pence per square yard, 
or less than half its present cost. 

The case of Bridge-street, Westminster, is still more re- 
markable, as this street actually costs 3s. 6d. per square yard 
per annum, and could, like Parliament-street, be maintained 
as a first-class paved street at about one-third of this price. 
On the other hand, many instances are given by Mr. Arntz 
in which the annual repair of a macadamised road costs 
less than the interest alone-of the sum which it would take 
to construct a paved road in the first instance, and in these 
cases the advantage is of course very much in favour of 
macadamising. 

We refer thus prominently to this report by Mr. Arntz 
in the hope that it may induce other boards throughout the 
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metropolis to procure similar information from their sur- 
veyors; and from this information, accurately collected 
throughout a series of years, we should expect greater and 
more systematic improvements in the streets of the metro- 
polis than from most other measures which have long 
engaged the public attention. 


MIDDLE-CLASS EDUCATION, 


Tuts isa subject which has occupied the anxious attention 
of all intelligent middle-class men some time, and which 
has hitherto baffled all attempts for its general and satis- 
factory settlement. Much was hoped from the general 
attempt to spread collegiate and proprietary schools some 
fifteen years ago, but the scheme resulted in only a com- 
paratively few individual cases of success. Some of the 
buildings raised for these purposes at the time the move- 
ment was most rife have now been appropriated to other 
uses, as the proprietary school at Leicester, which has been 
transformed into a museum. At least all hope has long 
been abandoned that this plan could generally supply the 
educational means pte by the middle classes. 

And yet the question could not be avoided. It demanded, 
and must have solution, in some form. ‘The necessities of 
the case were too urgent to allow it to have the go-by. 
But what was still more stimulating, the marvellous strides 
made since 1846 in the improvement and extension of the 
education of the working classes threatened to reverse the 
social scale unless immediate and energetic efforts were 
made. Men generally begin now to realise the effect of that 
great educational movement from the lower stratum of 
society upwards, and its imperative call for progress and 
improvement upwards is one of its healthiest incidental 
effects. 

The odd jealousies indulged by middle class parents, and 
the strange way in which they have continued to patronise 
the most arrant quackery, would be incredible were the 
not patent to everyone cognizant of the educational world. 
Their schools have been the last refuge of empiricism, and 
have abounded with methods and results that would lon 
ago have blasted the reputation of many aschool frequente 
by the children of workpeople. The readiest way to meet 
the evil seemed to be to combine the education of the 
middle and working classes. ‘This was capable of universal 
and immediate application. The buildings, the teachers, 
the examiners, were all ready to hand, and the accession of 
scholars of more ample means was the only thing wanting 
to enable such institutions to develope their »lans more 
fully, and supplement their machinery in such fashion that 
they could respectably meet this new demand of the times. 

The Dean of Hereford was the first publicly to advocate 
a self-paying system of national education based upon this 
union of the richer and poorer classes, under the same roof, 
for the purposes of a common education. He was not 
alone, however, in the practice of this scheme, and ver 
widely has it already come actually into existence. We 
think’ there is something very admirable about the plan, and 
that it is based on sound principles. It is useless to edu- 
cate the children of our working population, anless the 
training given them is sufficient to fit them for all the 
practical purposes of life, and to develope in them all the 
better powers of their nature for the enrichment of society, 
and the aggrandisement of that great aggregate of mental 
power in which our greatest wealth consists. And what 
more than this does any man want for his children ? 

The movements in the west of England this year for the 
promotion of middle-class education seemed to indicate a 
different spirit, and at least a vigorous effort was made to 
deflect public opinion into a new channel. ‘The main 
feature of that scheme seems to have been to secure to 
middle class schools the benefits of Government inspection 
where invited, leaving them as now, | perc y | inde- 
pendent. Had such a scheme been started earlier, it might 
have suceceded. But, in fact, it was only a feeble protest 
against a practice which had already largely obtained, and 
which had commended itself to the common sense of every- 
body concerned. With true gre ppeomnayeo the prac- 
tice stifled the theory, we imagine, and a new one, free from 
all, or nearly all, the objections of the old, has obtained. 

We refer, of course, to the Oxford plan “ concerning the 
examination of those who are not members of the univer- 
sity,” a plan which is also to be followed by the sister uni- 
versity. We think this plan does infinite honour to the 
time-honoured corporation from which it emanates. We 
confess to being beyond measure startled by its first ap- 
pearance, not imagining Oxford to have so much power of 
accommodation to the wants of the time. And a calm con- 
sideration of the scheme itself compels our admiration of 
the liberality of the plan, as well as its adaptability to the 
times. Indeed no greater proof of the religious liberality 
which pervades the scheme could be afforded than we see 
in the fact that zealotry is already up in arms against it, 
denouncing its godlessness with all its wonted froth and 
frenzy. 

The plan will at once enable all respectable middle-class 
schools to assert themselves, and come out from the crowd 
of empirics with which, it may be, they have been lon 
confounded. Every competent private schoolmaster wil 
find it his interest at once to encourage his pupils to go up 
for examination. The degree which stamps the value of what 
he imparts will enable him to eliminate from his curricu- 
lum all the clap-trap which prudence made needful hereto- 
fore, and to rely on al and useful acquirement for 
success. Dull and slow men may plod on as heretofore, 
as there is no unconstitutional meddling with their free- 
dom. ‘hey must soon, however, die out, or be starved out 
of the profession, undoubtedly. Whilst stimulating enter- 
prise and intelligence at the upper end of the scale, the 
plan does not interfere with what has obtained already at 
the lower end. ‘The rich and poor may continue to stand 
side by side in our public schools, both benefitted by the 
contact. And not a few, we hope, of the sons of our 
working people will, through the plan, find an honourable 
association with Alma Mater. 

Truly evidence accumulates rapidly that the school- 
master’s profession, so long held in cruel mockery, is rising 
to the dignity it deserves, Nothing can so help on this 
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desirable consummation as this last blow to quackery and 
sham. The man who moulds the national mind, and who, 
more than all others, has the power to impregnate it with 
truth, to sway it by gencrous maxims, and to bring it 
under the discipline of refined taste, if faithful to his 
mission, shall yet enjoy a reward commensurate with the 
grandeur of his task; and the more certainly, as he has 
long lain under the ban of unmerited obloquy, and _unde- 
served reproach. ‘ 





NOTICES. 





Manual of Technical Analysis. By Bexsamin H. Pavt, Ph.D., 
F.C.S., &. &c. London: H. G. Bohn, York-street. 
Dr, Botrey, Professor of Chemistry and Technology in the 
University of Arau, published some time ago a work entitled the 
“ Hanbuch der Technisch-Chemischen Untersuchingen.” Dr. 
Paul, for the basis of the work before us, has translated and 
adopted Dr. Bolley’s book, adding thereto a considerable amount 
of new matter. These additions have met with Dr. Bolley’s 
approval, and the book, as it now stands, may be considered as 
the joint production of Drs. Bolley and Paul. It forms a guide 
for the testing and valuation of the various natural and artificial 
substances employed in the arts and in domestic economy, and 
its preparation has been undertaken “in the belief that the 
increasing recognition of the value of chemical data for com 
mercial and technical purposes, renders it desirable that the 
capability of executing chemical analyses and examinations of a 
certain class, should be a more frequent qualification than 
hitherto.” The author has consequently provided a manual 
particularly adapted for use by persons engaged in business who, 
without professing to be chemists in the real meaning of the 
word, may still possess just such an amount of chemical know- 
ledge as may be found necessary in the prosecution of the trade 
or manufacture in which they may be engaged. The methods 
for carrying out different examinations are briefly and simply, 
but clearly described, whilst Dr. Paul’s reputation as a chemist 
is a sufficient guarantee for the general soundness of the matter. 





Rudimentary Treatise on Marine Engines and Steam-vessels, &e. 

By Rospert Murray, C.E. London: J. Weale. 
Tus is the third edition of one of the most popular of Mr. 
Weale’s rudimentary treatises, aud in one or both of its previous 
forms, will be familiar to most of our readers. The great 
advance, however, which has been made in our knowledge of 
miarine machinery has necessitated a considerable amount of 
corrections and emendations, and this edition will be found to 
contain much new and useful information relative to the details 
and performances of our most successful steamers. The prac- 
tical remarks on the screw and propelling power, as now used, 
are of value. 


The Carpenters’ and Joiners’ Assistant. London and Glasgow : 
Blackie and Son. 

WE have before us the first four parts of this work, which, when 
complete (in twenty parts), will form a complete course of 
practical instruction in geometry, geometrical lines, drawing, 
projection, and perspective; the selection, preparation, and 
strength of materials, and the mechanical principles of framing, 
with their applications in carpentery and joinery. This, like all 
of Messrs. Blackie’s publications, is got up in the very best 
style; the illustrations on wood and steel are highly finished, 
and profuse in number, and they comprise examples of some of 
the best timber constructions executed in Great Britain, on the 
continent of Europe, and in America. The price, too, and the 
mode of publication, place the work within reach of every 
member of the class for whom it is especially adapted, and by 
whom we are quite sure it will be found eminently useful. 





The Engineers’ and Contractors’ Pocket Book for 1858. London : 
John Weale. 

WuEn we say that the present little volume is quite equal in 

character to the most complete of its predecessors, we feel that 

we have said sufficient to secure for it its usual cordial reception 


Purcntase or THe SoutaGes CoLiecrion ror Punic Ixsrrve- 
TIoN.—The Mayor of Birmingham, with the Mayor of Manchester, 
has invited the assistance of other corporate authorities in the seats 
of manufacture in the midland counties to induce the Chance'lor of 
the Exchequer to purchase this collection in order that it may be 
made useful in improving decorative manufactures in metals, pottery, 
glass, Sc. An union of art-trade has also been formed in the motro- 
polis, consisting of most of the largest producers of decorative manu- 
factures, in order to bring the purchase before Parliament as soon as 
it reassembles; andthe Society of Arts has allowed the meetings of 
this Union to take place in the Adelphi. Lord Granville, as President 
of the Education Committee, expressed himself quite favourable to 
the purchase when a deputation of the Institute of British Architects 
waited upon him, so that the question now remains wholly to be 
decided by the Chancellor of the Exchequer and Lord Palmerston, 
doubtless in accordance with public opinion. 

Tux Leviaruan.—The Paris Charivari has been entertaining its 
readers, at the expense of the Leviathan, in the shape of a diary, 
continued for a series of years, of the inch-by-inch movement of the 
giant vessel, About the year 1,900 it is noted as baving advanced 
two feet, and various succeeding years its progress is marked as 
infinitesimally small; but somewhere towards the close of the next 
century, the Lord Mayor of that future age gives a dinner in honour 
of the Leviathan having at Jast reached its destination, and a toast is 
proposed to the health of Mr. Brunel, the grandson of the celebrated 
engineer, w ho commenced, a century and a-half ago, the labour that 
has just been concluded by an engineer who, inheriting all the genius 
of his father, had been enabled, by means of the wonderful inventions 
of modern ingenuity, to bring to perfection a work commenced 
beyond the memory of any living wan, and which succeeding ages 
might consider one of the marvels of the world. 

A Paciric Rawway.—The message of the American President 
recommends the construction cf a Pacific Railway to connect the 
Atlantic and Pacific States, but does not point out apy particular 
route for the railway. 





CHEMICAL. 

ESTIMATION OF SILVER IN ARGENTIFEROUS GALENA.* 
M. MENE suggests for this purpose a method based upon the 
solubility of oxide of silver in caustic ammonia solution, and the 
insolubility of lead salts in the same menstruum. He proceeds 
as follows :—About 100 grains of the powdered mineral is 
covered with boiling nitric acid, mixed with three or four times 
its volume of water. After maintaining the heat for some time 
the metal is completely dissolved, and the sulphur remains as a 
white insoluble powder. The filtered liquid is mixed with 
a large excess of ammonia again rapidly filtered, and the 
residue washed with ammoniacal water. This filtrate is mixed 
with hydrochloric acid, containing a few drops of nitric acid, so 
as to dissolve all metals but silver, which remains in the state of 
chloride as a white powder that is collected upon a filter and 
weighed in the usual manner. 

This method is applicable for testing galena, litharge, &c., 
containing any other metals. 

The amount of silver found in different specimens of galona in 
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this way varied from <a to 3 in litharge from ina to Tie 5 


and in metallic lead from a to — 
0,000 . 





BOILER INCRUSTATION CONSISTING OF LIME AND PROTOXIDE 
OF IRON SOAP. 

Dr. Renner, of Hamburg, gives the results of the chemical 
examination of a boiler incrustation, which presented an 
appearance quite different from that generally observed,+ and 
had been deposited to a thickness of an inch and a half within 
four weeks, at the end of which time the under surface of the 
boiler was burnt nearly through and cracked. 

The incrustation was a greyish brown porous mass, similar to 
pumice-stone ; it had a fatty feel; a peculiar rancid odour; was 
very firable, insoluble in water, and its density was 1-145. When 
heated in the blow-pipe flame, it burnt with a smoky flame and 
left a porous reddish-yellow ash. In boiling water it melted 
and presented the appearance of doughy lumps; and when 
boiled with hydrochloric acid a layer of fat, which solidified on 
cooling, collected at the top of the liquid. 

Analysis gave as the composition of this substance— 





Fat acid we ee ee oe 75°16 
Lime .. oe a es oe m2 bioslabe soap. 
Protoxide of iron .. oe ee 3°60 
Sulphate of lime e ee eo 0-20 
Silica .. es we oe ee 1°82 
Water .. oe oe oe ee 10°80 
100-00 


The production of this deposit upon the boiler was owing to 
an excessive use of oil by the engine man. It happened that 
the water used for condensation contained bicarbonate of lime, 
and as this served afterwards for supplying the boiler the con- 
tinued action of the carbonate of lime and oxide of iron upon the 
fat, aided by the temperature, gave rise to the production of an 
insoluble soap. 





ALKALINE SILICATE AS A SUBSTITUTE FOR BORAX. 
Prof. Wagner, of Wiirtzburg, states that silicate of potash 
and soda may be used in soldering and for hardening or 
welding cast steel. For welding, also, a mixture may be used 
consisting of 


Well dried loam .. ee oe oe 2 parts 
Calcined soda ee ee ee . ” 
Potashes oe ee ee oe “* 4» 





ZINC CASTINGS IN IMITATION OF BRONZE, 

These castings, which aie made in great numbers in France 
and Germany, are obtained in two ways. For large objects sand 
moulds are used, similar to those used for bronze castings. 
Smaller objects, such as statuettes, are cast in metal moulds con- 
sisting of several pieces. Hitherto these moulds have generally 
been made of bronze or cast iron, and as they required to be cast 
with great care, and afterwards finished with the chisel, they 
were expensive. MM. Miroy, of Paris, have vecently employed 
zine moulds, which cost less, last a long time, and may be used 
for producing an alinost unlimited number of casts. 

In casting in zinc moulds these manufacturers generally adopt 
a method which is analogous to the casting of hollow porcelain 
objects. The moulds, after being filled with melted zine, are 
turned over, so that the meta] which has not solidified may run 
out again. By this means hollow thin casts are produced very 
cheaply and rapidly, in consequence of the short time that is re- 
quisite for taking the pieces of the mould from the casts and 
putting them together again. 

It is not necessary to warm the zine mou'ds. When new they 
are rubbed over with blacklead. If the firs cast, which is gene- 
rally defective, heats the mould too much, it is plunged into 
water, and in this way a coating of oxide 1» produced, which 
renders any further application of blacklead unnecessary. 

For joining together the parts of an object which cannot be 
cast in one piece, and for making good slight defects ina casting, 
an alloy of tin and lead is used, The coating of bronze is pro- 
duced in the usual way by electrotyping. 


ee 


SMOKE CONSUMING FURNACE FOR STEAM BOILERS. § 

Experiments have recently been made at Bordeaux with a fur- 
nace devised by MM. Roques and Daney, and the results 
obtained seem to be very promising. The construction of the 
furnace, which is very simple, is represented by the accompany- 
ing transverse, vertical, longitudinal, and horizontal sections, 
Figs. 1, 2, and 3. 

The fire grate G consists of ordinary bars slightly inclined at 
the end of the plane formed by the bars; there is a considerable 
projection, consisting of an iron bar and a row of fire bricks. 
Beyond this kind of fire bridge is a chamber or pit, Fi, F, F2, 
the floor of which is somewhat higher than that of the ash pit. 
This chamber is divided intu two parts by a vertical partition C, 
by means of which the gases from the fire-place are made to pass 
downwards to the bottom of the chamber and then to rise towards 
the flue K, 

The fire is charged in the usual manner. When the coal near 
the fire bridge is red hot the fireman pushes it forwards, so that 
it falls down upon the bottom of the chamber F, and fresh coal 
is then thrown upon the fire, this being repeated from time to 
time. By means of the door D opening into the ash pit, the 
ashes may be raked out of the chamber when requisite. 

Parallel to the space occupied by the ash pit, fire place, and 
the anterior portion F'; of the chamber, are two air chambers 
H, L, separated from this space only by brick walls. The open- 
ings of these air chambers may be closed entirely or partially, 





* Comptes Rendus, Oct., 1857, No. 14, 

+ Polytechniches Journal, cxivi. 221. 

} Wurtzburger Glmeinnutzige Wochenschrift, 1837. No. 2. 
§A d’s Genie Industrielle, July, 1857, p. 33. 








by means of registers placed on each side of the door A. The 
walls separating these air chambers from the anterior portion F! 
of the chamber is furnished with openings in which are fixed 
small conical tubes I, made of red copper and perforated with 
four holes. The number of these tubes is regulated according to 
the heating surface of the steam boiler. 
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Into each air chamber passes a steam pipe E, furnished with 
tuyeres J. which fit into the conical tube, as shown in the trans- 
verse vertical section. 

After the fire has been lighted, and some red hot coals have 
been pushed into the smoke chamber, air is allowed to pass into 
the air chamber, and then the steam is turned on. The action of 
the steam is analogous to that in the chimney of a locomotive ; 
it produces a draught and sucks air through the conical tubes, 
Besides this, the holes in these tubes present another passage 
for air which, penetrating into the smoke chamber F1, mixes 
with the gases escaping from the fire place and furnishes the 
oxygen requisite for their combustion. 

In this way the mixture of gases which by means of the parti- 
tion C is made to pass over the ignited coal at the bottom of the 
smoke chamber, burns and escapes without smoke through the 
flue. The action of the steam is regulated by means of cocks, 
and theamount of air by the registers, so that with a little prac- 
tice the requisite conditions for the working of a furnace may 
easily be ascertained, 

MM. Armengaud, who were present at the trial of a furnace 
constructed in this way, report that, “when the furnace was 
charged with fresh coal, the steam cocks and registers being 
closed, a very dense smoke issued from the chimney. Upon ad- 
mitting air, the smoke, though somewhat reduced, was still con- 
siderable ; but when steam was also admitted, the smoke gradu- 
ally decreased and disappeared in less than one minute. 

“ The coal was allowed to burn down and the red hot cinders 
were pushed into the smoke chamber, while an excessive quantity 
of fresh coals were piled into the fire place, so as to touch the 
bottom of the boiler, but this only gave rise to a slight smoke 
which issued for a few seconds from the chimney. . 

“The steam cocks and registers were then closed, and a thick 
smoke appeared immediately. Upon opening the steam cocks no 
change was produced, but when air was admitted also, the smoke 
gradually decreased, and disappeared within three or four 
minutes.” 

The inventors estimate the consumption of steam for produc- 
ing the requisite draught in the furnace of a boiler of ten or 
twelve horse power to amount at the utmost to half a horse 
power. 





Tue Cuirron SUSPENSION Bripcr.—The Tismes of Monday 
announces that the completion of Clifton Suspension Bridge is post- 
ponec for the present. 
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Grants of Provisional Protection for Six Months. 


2213. GrorGe Spiti, Stepney-green, Middlesex, ‘* Improvements in treating 
fabrics employed in the manufacture of hats, caps, and bonuets, and for 
other purposes, and also other fabrics, so as to render the same impervious 
to moisture and grease.”—/’etition recorded 20th Auqust, 1857. 

2668. MARCELIN Francois CAVALERIE, Rue de |’Echiquier, Paris, and 
South-street, Finsbury, London, ‘‘ improvements in obtaining motive 
power, and in the apparatus connected therewith.”—Petition recorded 19th 
October. 1857. 

2687. Joun B. Suawson, New Orleans, Louisiana, U.S., “ An improvement 
in boxes for receiving the fares of passengers in public conveyances, for 
the prevention of fraud on the part of the persons authorised to attend to 
the receiving of the fares as well as on the part of the passengers.”—A 
communication.—Pctition recorded 21st October, 1857. 

2935. EmManurL OCTAVE Borpas, seu., Bond-street, Piccadilly, London, 
“ An improvement in billiard cues.”—A communication.— Petition recorded 
24th November, 1857. 

2958. SamugL BaxLow Wricut and Henry TaHomas Green, Rugby, “ Im- 
provements in apparatus used in the manufacture of bricks, pipes, and 
tiles "—Petition recorded 27th November, 1857. 

2962. Juues Peters, Eupen, Prussia, and South-street, Finsbury, London, 
“Certain improvements in the machinery used in spinning.”—Petition 
vecorded 28th Novenber, 1857 

2936. Tuomas JeFFreRson Tompson, Greenwood-park, Newry, Down, 
Ireland, ‘Improvements 1m apparatus for lighting railway trains with 

ras,” — Petition recorded lst December, 1857. 

3042. Tuomas WILLIAM WILLETT, Chancery-lane, London, “ Improvements 
in the manufacture of gunpowder and in the machinery connected there- 
with.” — Petition recorded 8th December, 1857. 

2043. CHARLES DE. BerGvue, Dowgate-hill, London, “ An improved mode or 
modes of blowing, feeding, or introducing air into furnaces or other fire- 

slaces.” 

3084. SamMvEL CLARKE, Albany-street, Regent’s-park, London, “An im- 
provement in wicks for candles and night-lights ” 

3046. Joserpu Situ, Walsall, Staffordshire, “Certain improvements in 
securing rails in their respective chairs for railroad permanent ways.” 

3047. Joun Happon, Glover-street-works, Birmingham, Warwickshire, 
** Certain improvements in the manufacture of wood screws, a portion of 
which is also applicable in the manufacturing of certain descriptions of 
nails.” 

3048. Wit1AM Rippiz, Stonefield-terrace, Liverpool-road, London, ‘ Im- 
provements in steam-engines,”—/etifious recorded 9th December, 1857. 

3049. JAMES HoppELL, Northampton-square, Clerkenwell, London, and 
Coventry, Warwickshire, ‘‘ An improvement in watches.” 

3051. GuisLAUME TuER-Katz, Paris. ‘‘An improved registering and con- 
trolling apparatus for hackney-coach and other public carriages.” 

3052. Isaac ARkowsMITH BEsT, St. Paul’s-square, Birmingham, Warwick- 
shire, ‘‘ A new or improved mode of manufacturing printing types.” 

3053. SAMUEL Biaetn aud Josuva Bicaty, Sheffield, ‘* Improvements in the 
construction of the handles of tea and coffee-pots, and other similar 
articles.”—Vetitions recorded 10th Deceuber, 1857. 

8054. Joun Cuapwick, Manchester, and Arruur E.uiorr, West Houghton, 
Lancashire, ‘‘ Improvements in machinery for spinning, doubling, and 
throwing silk.” 

3055. Joseru TAaNToN, Frederick-street, Calcdonian-road, London, “ Im- 
provements in shepherd’s crooks. 

3057. Joun Statuer, Hull, Yorkshire, “Improvements in producing surfaces 
in imitation of wood for printing from.” 

(68. Wittiam Denne, County Lunatic Asylum, Bedfordshire, ‘ Improve- 
ments in apparatus used for lifting paticnts off beds and other surfaces 
used for reclining upon.” 

3059. NatruanieL Ricuard HAL, Northfleet,’ Kent, ‘An ,apparatus for 
registering the phases and age of the muon.” 

3060, Jutius Rorerts, St. Leouard’s Iron-works, Poplar, Middlesex, and 
MILKS BEALE, Surrey-street, Strand, London, ‘‘ Improved machinery for 
obtaining and applying motive power, applicable chiefly to the working 
of ships’ pumps, and other mechanism on ship board,”—/’eitions recorded 
1th Decenber, 1857. 

S06L. JAMES PARKER, Grove-terrace, Grove-road, Forest-vale, Sydenham, 
Kent, * A novel application of steam power for the movement of vessels 
or other bodies floating on or suspended in water, air, or other fluid, and 
for moving machinery, and propelling solid bodies ou land.” 

3062. Frepxrick WaLron, Haughton-dale-mills, Manchester, Lancashire, 
“© Improvements in the manufacture of rollers used in machinery for pre- 
paring and spinning fibrous materials, and for other purposes where 
clastic pressure is required, also in the machinery employed in the manu- 
facture of the said roilers.” 

3063. Francis Puss, Haverstock-hill, Middlesex, ‘‘A new combination of 
mineral substances for the production of artificial stone.” 

3064. WituaM Uren, Redruth, Cornwall, ‘* Improvements in machinery for 
cleaning and dressing minerals.” 

3065. Joux pe Normans, Naples, and WILLIAM Thomas Hetty, St. John- 
street-road, London, “Improvements in machiuery for preventing the 
overlapping of chains or ropes when used on drums or shafts, which 
improvements can be applied to the laying of telegraphic cables. 

3066. CuakLes CowrEr, Southampton-buildings, Chancery-lane, London, 
“Improvements in photography.”"—A communication trom Testud de 
Beauregard, Paris. 

3067. Jean Marnie Preavup, Chancery-lane, London, and Boulevart St, 
Martin, Paris, ‘‘ An improved engine with rotary piston, applicable to 
various purposes "—A communication, 

3068. Henny DUNCAN PRESTON CUNNINGHAM, Bury, Southampton, “ Im- 
provements in reefing and farling sails."—/’e/idions recorded 12th December, 
1857. 

3069. Joux OLpFigLD, Haughton, Lancashire, “ Improvements in machinery 
or apparatus for cutting and separating fur, or hair, or wool, from hides 
or skins, which said improvements are also applicable to cutting vegetable 
or fibrous materials,” 

3070. Horatio Bunting, Colchester, Essex, ‘Improved apparatus for 
obtaining and applying motive power.” 

3071. JEAN Pierre Brienon, Rue de l’Echiquier, Paris, and South-street, 
Finsbury, London, E.C., ** Certain improvements in forging.” 

3072. Wiu.iAM Lititz, Queen’s-road, Regent's-park, London, ‘ Improve- 
ments in lamps.” 

3073. Joseru Parker, Liverpool, Lancashire, ‘Certain improvements in 
the construction of bedsteads ” 

3074. Apam Bairp, Finchett-house, Liverpool, Lancashire, “ Improvements 
in regulating the supply of water and other fluids for domestic and other 
purposes.” — /etitious recorded 14th December, 1857. 

3075. James Hoe, jun., St. Andrew-square, Edinburgh, ‘“‘ An improvement 
in the manufacture of ‘ copying-paper.’” 

3076 WiLitaM Smitu, Salisbury-street, Adelphi, “Improvements in chromo- 
typographical printing presses.”—A communication from A. E. Rochette, 
Vannes. 

$077. Evear Brerrit, King Wil 
manufacture of glass bottles.’ 

3078. Joun Brapiey, Huddersfield, Yorkshire, ‘ Improvements in ovens 
applicable for baking bread and pastry, roasting or cooking meats, and 
similar purposes.” 

3079. James Cuapwick, Castleton Print-works, Rochdale, Lancashire, ‘‘ Im- 
provements in rollers or cylinders for printing or staining the surfaces of 
woven fabrics, yarns, paper, and other materials.” 

3080, Eowin Turner, Bradford, and Joun Cuak.es PEARCE, Bowling, near 
Bradford, Yorkshire, ‘‘ Improvements in the manufacture of railway 
wheels ” 

3081. Francis Bepwe.., Bathwick-hill, Bath, Somersetshire, ‘* Improved 
means of communicating between the passengers and guard, and the 
guard and engine-driver, upon railways.” 

3032 Georce Tomiinson Bovusrieup, Loughborough-park, Brixton, 
Surrey, ‘“ lmprovements in the manufacture of cast-steel.’ —A communi- 
cation from Sr. Dr Diego Mason, Bilboa, 

3083. WILLIAM UALLOWAY and Jomn GaLLoway, Manchester, Lancashire, 
“* Improvements in hydraulic presses.” 

3034. Tuomas Howarp, King and Queen’s Iron-works, Rotherhithe, Surrey, 
“Tmprovements in machinery or apparatus for rolling iron bars used in 
the construction of suspension bridges and otherwise.” 

2035. George ALLEN Evenitt, Birmingham, Warwickshire, ‘‘ Improvements 
in the manufacture of tubes or cylinders of copper or alloys of copper.”— 
Petitions recorded 15th December , 1857. 

3087. JaMEs Green Ginsonx, Cheetham, Manchester, and Samvurt Berris- 
ForD, Stockport, Cheshire, ‘“* Improvements in looms for weaving, parts 
of which improvements are applicable to lubricating bearings generally.” 

3039. JouN MARLAND, Fernlee-vale, Upper-mill, Saddleworth, Yorkshire, 
“Improvements in apparatus to facilitate the placing of cop tubes on to 
spindles,” 

3091. Epwin Hiius, Warsash, Titchfield, Southampton, ‘ Improvements in 
the manufacture of white lead, aud in the working up of the waste 
materials,” 

3093. James Hitt Dickson, Stanley-terrace, Rotherhithe, Surrey, “Im- 
provements in machinery or apparatus for scutching and hackling flax, 
hemp, and other similar fibrous materials.”—Petition recorded 16th 
December, 1857. 
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provement in winding worsted on to the creel bobbins of carpet looms.”— 
Deposited and recorded 17th December, 1857. 

3103. JAMES Broab, Drury-lane, Holborn, London, ‘ The construction of a 
pressure or fountain lamp, to burn with safety from ignition in the over- 
flow, and from explosion, all bituminous, carbonaceous, and resinous oils, 
spirits and naphthas, or admixtures thereof, also the products of 
Rangoon earth oil, or petroleum, also to adapt ali pressure and fountain 
lamps to burn these substances which are found to ignite in the overflow 
and cause explosion, &c., in all such lamps as at present constructed.”— 
Deposited and recorded 17th December, 1257. 

3111. SamUEL Daring, Maine, U.S., *‘ An improved pencil sharpener.”— 
Partly a communication from Joseph W. Strange.—Deposited and recorded 
18th December, 1857 

3112. CHARLES WiNsLOW, Massachusetts, U S., ‘‘ An improvement in the 
manufacture of ‘elastic gore cloth.’”—Deposited and recorded 18th 
December, 1857. 


Patents on which the Stamp Duty of £50 has been Paid. 
2741. Joun Gray, Strand-street, Liverpool.—Dated 28th December, 1854. 
2742. Gerp Jacon Benson, Christian-street, St. George’s-in-the-East.—Dated 

28th December, 1854. 

2724, FReperick Samson Tuomas, Hook’s-villa, Fulham, Middlesex, and 
WiniiaM Evans TILLEY, Kirby-street, Holborn, London.—Dated 26th 
December, 1854. 

5. SteruEN GitKs, Caledonian-road, Islington —Dated Ist January, 1855, 

8. Henri Louis Dormoy, Paris.—Dated 2nd January, 1855. 





Notices to Proceed. 


2193, WiLtam Youna, Queen-street, London, “ Improvements in fire-places 
or stoves,” — Petition recorded 18th August, 1857. 

2197. ARTHUR Watt, East India-road, Poplar, Middlesex, “ Improvements 
in amalgamating metals.” 
2198. ARTHUR WALL, East In 

in coating metallic surfaces.” 

2206. Ropexr CLark Gist, Cannon-street, London, “ Improvements in the 
manufacture of manure.”—A communication.—Petitions recorded 19th 
August, 1857 

2209. Ropert LAWRENCE Brooke, Keppell-strect, Russell-square, London, 
“Improved method for discharging, * paying out,’ and submerging electric 
telegraph cables, wires, or ropes, or such like articles, from ships or vessels 
of any description.” 

2212. RKicHARD ARCHIBALD Brooman, Fleet-street, London, “ A new method 
of defecating sugar and other saccharine matters, and of refining or recti- 
fying alcohol ”— A communication. 

2214. AMos PIERCE CHAMBERLAIN, Rue Royale, Paris, “ Improvements in 
machines for cutting corks and other substances.” 

2217. Titomas InoraM, Bradford, Yorkshire, ‘‘ Improvements in railway 
brakes.” —Petitions recorded 20th August, 1857. 

2220. Joun M‘Master, Caldons, Stoneykirk, and WiLt1aM Witson, Whit- 
horn, Wigton, N.B., ‘ Manufacturing liquid farm manure, and rendering 
it as efficient as any artificial manure, at a small expense to the farmer.” 

2221. Vicror Hirro! yte Laurent, Plancher-les-Mines, Haut Saone, France, 
*- A new improved machine for forging nails and other similar articles.” 

2222. PETER Asucrort, Richmond-house, Dalston, Middlesex, ‘‘ Alarm 
signals for the prevention of accidents on railways.” 

2226. HeNKy CLarkk, Chancery-lane, London, ‘Improvements in the lines 
of steam vessels, and in the method of propelling the same.”— Petition 
recorded 21st sluguet, 1857. 

2233. Lupvie Levison, Birmingham, Warwickshire, ‘Improvements in 
mechanical purchases to be employed for hoisting purchases, and for ex- 
tracting roots and stumps of trees.” —A communication. 

2234. Perry G Garpiner, New York, U.S., ‘A new and useful process in 
the treatment of cast-steel, while passing from the molten state into that 
of being hardened or tempered, and which, with certain variations, is 
applicable to the making of tools, instruments, axes, wheels, or ingots.”— 
Petitions recorded 22nd ./ugust, 1857. 

2239. ALrrED HaAmiLTon, Oxford square, London, “ Improvements in the 
construction of and in mooring buoys, beacons, floating lights, and other 
floating vessels and bodies."— Petition recorded 24th August, 1857. 

2241. Tuomas MACAULEY, Shoreditch, London, “ Improvements in apparatus 
for condensing the noxious vapours arising rom varnish-making and 
other like manufactures.” 

2255. Puinir Hi, Manchester, and Joun Moorr, Salford, Lancashire, 
“Certain improvements in machinery or apparatus for cutting velvets, or 
other similar piled fabrics.” — Petition recorded 25th August, 1857. 

2262. ALYRED Vincent Newton, Chancery-lane, London, “ Improved means 
of operating slide valve for the induction and eduction of steam in re- 
ciprocating steam-cngines.”—A communication.—/elition recorded 26th 
suguet, 1857. 

2280. JULES ALrHoNsE CuARTIER, Rue de l’Echiquier, Paris, ‘ Certain im- 

rovements in steam-engines.” — Metition recorded 29th August, 1857. 

4. Witutam Crark, Chancery-lane, London, ‘Improvements in the 

application of portable rails or ways to vehicles "—A communication from 

Adolphe Joseph Florin, Orleans, France. 

» Henry BrinsMEabD, Ipswich, Suffolk, “An improvement in the 
eaters of threshing machines,”—Vetitions recorded 3lst dugust, 1857. 
2200, Evan Leigh, Manchester, Lancashire, “‘ Improvements in constructing 

certain parts of machinery or apparatus used in preparing and spinning 

cotton and other fibrous substances ” 

2301. Tuomas WELCoME Roys, Southampton, Long Island, New York, U.S., 
© Improved apparatus applicable to the capture of whales and other 
purposes,” —'etition recorded 2nd Septenber, 1857. 

2427 Sir JAMES CaLeB ANDERSON, Fermuy, Cork, Ireland, “ Improvements 


wcomotives and other carriages.”—Peition recorded 18th Septeuber, 


dia-road, Poplar, Middlesex, ‘‘ Improvements 
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2. Tiiomas SAUNDERS, Pump-row, Old-strect-road, St. Luke's, London. 
“An improved tumbler key and lever tumbler lock.”—/etilion recorded 
24th Scptember, 1857. 

2530. Groxek Wenster Sni.es, Thomas-town, Maine, U.S., “ Improve- 
ments in arranging and reefing the sails of ships.”— Petition recorded 2nd 
October, (857. 

2728. Jouan Ernst Fripricu Lvepexe, Birmingham, Warwickshire, “A 
new or improved motive power engine.” —Jetition recorded 28th October, 
1857. 

2769. RictarnD Martin, Epenezer HA. and Josuva Haut, Sheffield, York- 
shire, “Improvements in steam hammers.”—ZJ’etition recorded 3ist 
October, IS57. 

2896. Putuipe Bertin, Ely-place, London, “ An improvement in the con- 
struction of watches Petition recorded 18th November, 1857. 

2984. Ricuarp Hirkiss and WitL1AM OLsEeN, Birmingham, Warwickshire, 
“Improvements ia iubricating shafts and axles aud other articles re- 
quiring lubricating.” — Petition secorded 1st December, 1857. 

2987. Epwarp CLAK 2 SUEPHARD, Jermyn-street, London, “ Improve- 
ments in magneto-electric machines.” 

2995. Josep Francis, United States, and Cnaries Mansy, Great George- 
street, London, ‘* Improvements in the manufacture of wagons and other 
vehicles applicable to the transport of troopsand military and other stores 
on land and water.” 

2006. ALEXANDER PARKES and Henry Parkes, Birmingham, “ Improve- 
ments in the manufacture of sheathing metals.”—/eldivus recorded 2ad 
December, 1857. 

3010. JULIEN D'HELLE and Abert Viscount de WAREsQuIeL, Paris, ‘ Im- 
provements in railway rolling stock.” — /’ctition reeorded 4th December, 
1857 

3044. SamveL CLarke, Albany street, Regent’s-park, London, ‘‘ An improve- 
ment in Wicks for candies and night-lights.”—#etitwu recorded 9th December, 
1857. 

3073. Joseru Parker, Liverpool, Lancashire, “ Certain improvements in 
the construction of bedsteads "-- Petition recorded 14th December, 1857, 

3103. James Broap, Drury-lane, Hoborn, London, * The construction of a 
pressure or fountain lamp, to burn with safety from ignition in the over- 
tow, and from explosion, ail bituminous, carbonaceous, and resinous oils, 
spirits, and naphthas, or admixtures thereof, also the products of Rangoon 
earth oil, or petroleum, also to adapt all pressure and fountain lamps to 
burn these substances which are found to ignite in the overflow and 
cause explosion, &c., in all such lamps as at present constructed.” —/’ef ition 
recorded 17ih December, 1857. 

31L1. SamurkL Dawine, Maine, US., “ An improved pencil sharpener,.”— 
Partly a communication from Joseph W. Strange 

3112 CLARLES WINSLOW, Massachusetts, U.S., ‘‘ An improvement in the 

manufacture of ‘elastic gore cloth.’”"—Jetitions secorded 18th December, 

1857. 

















And notice is hereby given, that all persons having an interest in oppos: 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS, 


Inclading Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 
1701. Grorct Pemberton CLARK, Newark, New Jersey, U.S., “ Safety- 

valves for steam boilers.”— Dated 18th June, 1857. 

In the construction of this invention the patentee places the valve 
within the boiler in an inverted position, by which arrangement he is 
enabled to keep the valve pressed up against its seat by a spring more 
firmly and constantly to do its work, and he finds the action or the 
steam more effective on the valve from above downward through it, and 
out by means of a tube, than when otherwise set, The moment the 
steam rises above the amount the valve is set to carry, the alarm is 
given, and the extra steam is let off. He has found that this arrange- 
ment of the valve is of great importance when placed inside of the 
boiler. By means of a lever he can rotate the valve on its seat, the 
whole operating inside of the boiler, the stem of the lever only pro- 
truding through it; thus arranged he has a perfect safety valve and 
alarm beyond the control of the engineer, rendering it impossible for 
him to overload it. 

1715, Joun Heyary Jonmnson, Lincoln’s-inn-fields, “ Pressure-guages. "— 

A communication dated 17th June, 1857. 

This invention relates to certain simplified constructions and arrange- 
ments of pressure-gauges for indicating the pressure of steam and fluids, 
whether as high or low pressures, or to be used as a vacuum gauge 
According to one arrangement of gauge a combination of a piston and 
flexible diaphragm is employed, the piston being connected in an adjust- 
able manner with a bow or hoop spring to counterbalance the steam 
or fluid pressure which is exerted against the opposite end of the 
piston, This extremity of the piston rests upon a flexible diaphragm 
of india rubber or other suitable material, and this diaphragm, which 
is of a cup shape when in its normal condition, is contained within and 
fits a spherical chamber, whereby it ia prevented from bursting when 
any excess of pressure is applied thereto, A three-way cock admits 
the steam or fluid to the diaphragm when required, or it enables the 
pipe leading to the gauge to be blown through, and thereby cleared of 
any dirt or deposit which may have accumulated thereon, The motion 
of the piston is imparted to an arbor carrying an index (which is ad- 
justable thereon) by means of a rack and pinion, or other convenient 
arrangement, a small pulley serving to keep the rack in contact with 
the pinion. This part of the apparatus is enclosed within a circular 
box v.ith a properly divided dial upon which the index shows the correct 
amount of pressure. According to another modification in place of the 
piston and diaphragm, a helical spring, made wholly or in partof the form of 
a dome or inverted cup, is formed, and this spring is combined with a cap- 
sule of india rubber or other suitable elastic material of a similar shape to 
the spring. This capsule is placed either in the interior or on the exterior 
surface of the spring, and is consequently extended or contracted with it, 
It serves as an impervious medium through which the steam or fluid 
may act upon the spring and produce the necessary movement for indi- 
cating the pressure on the dial, The vertical motion of the helical 
spring is transmitted to the index by a rack connected to the helical 
spring, and acting on a pinion as before described, and the admission or 
not of the steam or fluid is effected by a three-way cock, after the 
manner described in reference to the first arrangement, 

1732. WinutAM Roruwzu. Lomax, Hammersmith, Middlesex, ‘‘ Governors 

and pressure-yauges.”—Dated 20th June, 1257. 

In constructing a governor suitable for regulating the supply and 
pressure of steam actuating the piston of a steam-engine a rotary blower, 
a fan-wheel is used, by which the air, or it might be other fluid, received 
into its case is forced into a chamber having a moveable partition against 
which the pressure of air or other fluid used acts, On the axis of such 
partition is a crank or arm which, by a rod, is connected to a throttle or 
other valve which regulates the flow of steam to the engine. And in 
order to indicate the pressure of steam, a tube is affixed to a steam- 
boiler, which terminates with a small chamber through the cover of 
which a plunger moves, and its inner en< is pressed on by the steam or 
water in the boiler, and the extent of pressure is ascertained by the 
outer end of the plunger moving a weighted arm or lever. The lower 
end of the weighted lever hangs drawn out of the horizontal position; 
hence the effect of the weight on the plunger will increase as the arm or 
lever is brought more and more towards the horizontal position, The 
quantity of pressure acting on the inner end of the plunger may be ine 
dicated on a suitable dial,—Not proceeded with, 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Mu- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Curts, Har- 
ness, &c. 

1696, Gustave Manoroy, Bordeaux, France, “ Actuating railway signals.” 
— Dated 17th June, 1857. 

This invention has for its object improvements in actuating railway 
signals by means of electricity. For this purpose the signal is composed 
of a disc coloured differently on each side, This dise is mounted on a 
vertical axis, and on this axis there is a bevelled toothed wheel, into 
which another bevelled toothed wheel gears, On the axis of this second 
wheel there are two arms or projections pointing in opposite directions, 
the ends of which take into a notch in a metal spring, and so prevent the 
axis, and, in consequence, the disc, from rotating; but when the spring 
is drawn back, the arm or projection is released, and the axis is caused to 
rotate by means of a spring or otherwise, until the other arm comes 
round and enters the notch in the spring. By this means the disc will 
be turned half round each time that one or other of the arms or pro- 
jections is released by the spring being drawn back. This spring is 
moved back when the signal is required to be altered by passing a 
current of electricity through the coils of an electro magnet, thus 
causing it to attract one end of a lever, the movement of the other end 
of the lever releasing another lever, and allowing it to be drawn down 
by a spring. ‘The other arm of this second lever draws back the 
spring which prevents the disc from rotating, and so causes the disc to 
be moved half round and present a different coloured face. On the axis 
on which the disc is fixed there is an eccentric, which gives motion to 
one arm of a lever, the other arm of the lever making and breaking 
contact between two points so as to complete electric circuits, and thus 
indicate in which position the disc is retained. 

1714. Josern Hi, Mount Pleasant, Durham, “‘ Permanent way of rail- 
ways.”—Dated 19th June, 1857. 

The object of this invention is, Firstly, to produce a form or construc- 
tion of rail to be fixed without chairs, the head or working surface of 
which can be replaced or renewed when worn out at a much less cost 
and trouble than the ordinary rail; and Secondly, a new form of rail 
which does not require any wooden sleepers at all. It cannot be 
described without reference to the drawings.—Not proceeded with. 

1729. Evwin CLark, Great George-street, Westminster, and Joseri Henry 
Tuck, Pall-mall, “‘ Blocking or supporting ships and other veseels for the 
purpose of docking them,.”— Dated 20th June, 1857 

For this purpose blocks are employed which are drawn by tackle 
towards the keel of the vessel to be blocked until they bear against the 
side of the vessel, and the blocks are prevented from receding after 
having been drawn up by racks or similar contrivances on the floor of 
the dock or surface on which the blocks work, into which racks pawls 
carried by the blocks fall. The blocks are employed in sets of two or 
more, one working on the top of the other, and when the first block has 
been drawn against the ship and becomes fixed by its pawl, then the 
block above is similarly drawn forward on the lever block till it comes 
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against the side of the vessel, where it becomes fixed by its pawl falling | 


into the teeth of a rack on the lower block. In order to draw the blocks 
forward chains are employed, which are connected at one end to the 
blocks, pass round pulleys ahead mounted on the surfaces on which the 


blocks work to barrels, so arranged that they can be worked from the | 


surface of the water by means of a key fitting on the axis of the barrel 
which is made square for the purpose. For working two blocks, one on 
the top of the other, the axis of the top barrel is made tubular, and the 
axis of the bottom barrel passes through it. When the key is first put 
on, it fits on the axis of the bottom barrel, the key being prevented from 
descending lower by a catch ; and when it is desired to act on the upper 
barrel the catch is withdrawn by a cord, and the key falls on to the 
square head of the upper barrel, The method of blocking and support- 
ing ships or other vessels above described is very applicable when they 
are raised on “saucers” or pontoons, as is described in the provisional 
specification of a patent granted to Edwin Clark, one of the present 
inventors. In order to support the ship or other vessel more securely 
when raised on a saucer or pontoon and blocked as already described, 
telescopic shores are employed, and these are formed of two parallel 
beams of timber hinged at one end to the side of the saucer or pontoon, 
and having between them a third beam capable of sliding in or out. 
In using this shore it is drawn out to the required extent, and by a rack 
and pawls or other similar contrivance, it is prevented from slipping 
back. ‘The end of the shore is brought up under a streak nailed on the 
side of the vessel, aud is firmly fixed by driving a wedge between the 
end of the shore and the streak.—Not proceeded with. 


1719. Wittram Epwarp Newton, Chancery-lane, “ Railway crossings.”-— 


A communication.—Dated 19th June, 1857. 

This invention of improvements in the construction of railway 
crossings is described as consisting in a method of combining a flexible 
rail, which is fixed at one end, with a fixed rail and point, supporting 
chairs of a peculiar form being employed. The elasticity of the move- 
able rail is made to keep it in its place, and still permit of its yielding 
sufficiently to allow the flange of the wheel to pass. The invention also 
consists in placing a stop opposite to the point of the crossing, for the 
purpose of supporting the rail at that point. The point of the move- 
able rail is also secured from rising out of place by means of a hook 
and rebated chair. 


1725, Tomas Granamn, Uprer Seymour-street, Portman-square, “ Facili- 


— the passage of carriages on inclines of railways.”—Dated 20th June, 
$57. 

For this purpose, on the upper level of each incline of a railway, and 
not far from the top of the incline, is arranged apparatus for fixing a 
locomotive engine to the line of way, together with a suitable barrel or 
windlass for winding on and off a wire rope. The engines of the 
locomotives which run on such lines of railway are also arranged to be 
put into gear with such barrel or windlass, in order to give motion 
thereto, and to wind the wire rope on or off the barrel or windlass, as 
required, according as a train is about to be raised up or run down an 
incline. By this arrangement the fixed engines heretofore used on 
railways to give motion to suitable barrels or windlasses near inclines 
will be dispensed with, and at the same time the locomotive engines 
employed on lines of railway having very steep iuclines will not require 
to be so powerful as would be the case if they, whilst running inclines, 
had also to drag up light weights of trains. It may be remarked that a 
windlass or barre] may be carried by each locomotive engine, in place of 
having one fixed at the uppea bevel of each incline; but it is preferred 
to employ the arrangement above described. In working inclines on 
railways according to this invention, a locomotive on arriving at the 
bottom of an incline, will be detached from the train, and will be caused 
to run up the incline alone till it arrives at the place where the fixing 
apparatus is situated. The locomotive will then be fixed, and the ends 
of the wire rope will be fixed respectively to the first carriage of the 
train and to the barrel or windlass. The engines of the locomotive will 
also be caused to put the windlass or barrel into motion, by which the 
train will be wound up to the locomotive, and be again attached thereto; 
and on the locomotive being detached from its fixed position will be 
again in a position to proceed. And where the inclines are such as to 
require it, the locomotives on coming near the ends of the high levels 
of the incline, will be similarly fixed, in order to unwind the wire rope, 
and so lower the trains down inclines. In some cases the arragsgement 
may be such as to fix the locomotive engine at the bottom of an incline, 
and run the train up the incline by means of a suitable wire rope passed 
over a pulley at the top of the incline.—Not proceeded with, 


Crass 38.—FABRICS. 


Including Mv inery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, &c. 


1608. Isaac Wuirrsmitit, and WILLIAM WuiresmitH, Glasgow, ** Weaving. 


—Dated 9th June, 1857. 
This invention relates more or less to modifications of and additions 
to the improvements in weaving for which Messrs. Isaac and William 
Whitesmith previously made application for British letters patent, but 
the present improvements $e also judiciously available under other 
circumstances, The First portion of these present improvements relates 
to the picking action, or the mechanism for throwing or actuating the 
shuttle, In this arrangement, instead of obtaining the picking action 
from the ordinary tappet shaft, or from a reciprocating shaft as de- 
scribed in the specification of Isaac and William Whitesmith’s improve- 
ments already referred to, one or both these shafts being dispensed 
with, the picking action is obtained directly from the two ends of the 
ordinary crank shaft. The picking levers described in the specitication 
referred to as “horizontal levers," are placed in a diagonal or oblique 
position, one end being set beneath the crank shaft, andthe other end 
being connected with picking sticks, as described in the previous im- 
provements, With this arrangement the antifriction pullcy is of a 
lunar conformation, that is to say, it is of a differential shape, having a 
flat surface on one side, It carries a toothed pinion which gears with 
another pinion carried by the loom frame, and disposed so as to be 
concentric with the crank shaft. This lunar or differential pulley is 
connected to the crank shaft, either by means of a radial arm, asin 
the previous invention referred to, or by preference the ordinary fly- 
wheels of the loom are made available for the purpose, placing the 
pulley between the arms of the fly-wheels. The numbers of the teeth 
in the two pinions before referred to are s0 proportioned that, as the 
crank shaft revolves, a certain predetermined motion is communicated 
to the lunar or differential pulley, causing the latter to effect or operate 
upon the picking lever at such alternate revolution of the erank only. 
This arrangement is available for operating upon any of the ordinary 
picking{movements or mechanical combinations at present in use: but it 
is preferred to be used in connexion with the said Isaac and William 
Whitesmith's improved picking lever, as being much simpler anc more 
direct in its action than any other existing plan. The Second portion 
of the invention relates to the shedding motion for the warp, which is 
obtained from the action of two toothed annular wipers or cams, one of 
which is attached to each fly-wheel of the loom, These wipers or cums 
are free to revolve upon flanges or collars, which retain them in an 
axia! position coincident with that of the crank shaft. The teeth upon 
the edges of these two wipers gear with the tecth of suitable secondary 
pinions on the axes or spindles of the lunar pulleys, which, when in 
motion, give a suitable differential motion to the wipers, the waved 
contour of which, through a suitable combination of levers, pulleys, and 
straps, or through a sliding rack and pinions, communicate the re- 
quisite movement to the heddles. When it is wished to render these 
arrangements available for checkings, a short vertical shaft is introduced 
at one end of the loom, which shaft is driven by a connexion with the 
outer end of the crank shaft at half the rate of the latter, by means of a 
pair of bevel pinions, the smaller one being fast on the end of the crank 
shaft, and the larger one on the upper end of the vertical shaft. Near 
the lower end of the shaft there is attached the radial arm or disc, and 
the scroll plate wipers and details, as described in the said Isaac and 
William Whitesmith's specification before referred to, the whole being 
modified to suit the altered position of the shaft. The Third head of the 
invention relates to a self-operating face lever and weight, by means of 
which, during the gradual reduction of the diameter of the warp beam, as 





the warp is being drawn off by the process of weaving, the face weight is 
made to move in the same ratio towards the fulcrum of the lever, in 
order that the strain upon the warp may be as nearly as possible uniform 
throughout. To effect this there is secured to the side of the loom 


1618, Groncz Mvumey, Cloudesley-square, Islington, ‘Machinery for 


1621. Tuomas DanixL, Darley Mills, Derby, ‘‘ Drawing frames.”—Dated 


624. Josnem Sharp Bartry, Keighley, Yorkshire, “Machinery for 





nearest to the fulcrum of the lever a bracket and stud, carrying a pulley 
fitted with a pinion, having a suitable number of teeth for the purpose. 
Asmall rack with its teeth in a vertical position gears with the pinion. 
This rack is fitted into the bracket in a transverse direction, immediately | 
above or below the warp beam, and it has ratchet teeth ‘formed on its 
upper surface, and a single gland-shaped projection embraces the back 
ofthe warp beam. A spring pall, connected either to the sword of the 
loom, or by a cam to the crank shaft, pushes the gland gently against 
the warp beam at each stroke, in such a way that, as the beam becomes 
smaller, the rack turns round the pinion and pulley, which latter, by 
means of a cord or strap connecting its periphery with the pace weight, 
draws the weight along the lever as required. ‘The Fourth part of the 
invention has reference to a peculiar arrangement of brackets, with 
interposed pieces or cakes}of caocutchouc or other elastic substance, by 
which means a certain amount of yielding is secured to the warp at each 
shed as it passes over the ordinary whip roll or back rail of the loom. 
The last improvement is a new arrangement for the measuring take up 
roll, the cloth roll, and the breast beam of the loom, In this plan the 
measuring roll is placed immediately under and nearly close to the breast 
beam. The cloth roll is supported by the front extremities of two belli 
crank levers which have their fulcra on studs at each side of the loom, 
The longer ends of the levers extend towards the exterior of the loom, 
and may be weighted or not as required. In either case the cloth roll is 
pressed against the lower part of the measuring roll, and as it fills with 
cloth it is made gradually to descend in an are of a circle downwards 
and forwards. The breast beam is made with a long slot near to 
its back part. As the cloth is woven, it is passed over the top 
of the breast beam, thence underneath the measuring roll, and 
upwards through the slot in the breast beam. It is then returned 
over the back part of the breast beam, and downwards over the back 
partof the cloth roll, where it is secured in the ordinary way. The 
objects secured by this arrangement are, First, that the measuring roll 
gets a better and more secure hold of the cloth than by the ordinary 
plans; and in the Second place, the peculiar conditions obtained 
between the measuring and cloth rolls secure a greater amount of 
traction, and the cloth is wound up tighter and more effectually than by 
the ordinary plans. The arrangement also affords superior facilities for 
removing and replacing the cloth roll when required. 


sewing, embroidering, and other ornamental work.”—Dated 9th June, 
1857. 

This invention relates, First, to novel and useful improvements in 
embroidering machines, whereby they are simplitied in their construc- 
tion, and the raised cut pile embroidery stitch rendered more secure. 
Secondly, to that class of sewing machines in which a vertical needle is 

pl 1 in bination with a shuttle, and known as Thomas’ sewing 
machine. The improvements consist, Virst, in embroidering by forming 
a looped or piled design on any suitable material, by means of a needle 
receiving a compound motion, and in connexion with a supporting wire 
if necessary. These loops attached to the material by the sewing 
apparatus may be afterwards cut by suitable means. Secondly, in fixing’ 
the embroidering machine to a moveable lever in order to place the 
embroidering needle in any {required position. Thirdly, in attaching 
braid or trimmings to the surfaces of fabrics by means of a guide fixed 
to ashoe, through which guide the braid or trimming passes from a 
bobbin to the material to which it is fixed by the sewing apparatus. 
Fourthly, in the employment of one or more vibrating needles or thread 
carriers, for producing a braid on a fabric, and for forming a stronger 
stitch whon used for sewing purposes, Fifthly, in a peculiar construc- 
tion of adjustable shuttle-driver for regulating the throw of the shuttle 
in its race or box. Siathly, in winding thread upon the bobbin by 
fixing it to the axis of the fly-wheel. Seventhly, in tightening the feed 
or shuttle thread of sewing machines by a flat or round spring, or by 
passing it round a wire. 





9th June, 1857. 

This invention is adapted for drawing frames, and has for its object 
the prevention of waste cotton being made in case of a lump being passed 
through the drawing rollers, or in case of the cotton being delivered 
from the drawing rollers too light, owing to the rollers lapping, or from 
other causes; or in case the drawn cotton should break down altogether. 
The invention is intended to be applied to drawing frames which have 
self-stopping motions on the feed plate for each sliver, but might be 
applied where that is not the case. The mouthpiece through which the 
drawn cotton passes is fixed upon one end of a lever (and works upon a 
hinge to facilitate cleaning the callender rollers, &c). At the other 
end of the same lever is a balance weight, and the lever works freely 
upon a fulcrum between the mouthpiece and the balanee weight. This 
weight is so adjusted as slightly to overbalance the mouthpiece, and the 
drawn cotton, while passing full weight through the mouthpiece, exerts 
a sufficient drag upon the mouthpiece to prevent the weight at the other 
end of the lever from falling; but when the drawn cotton becomes too 
light, the drag upon the mouthpiece being reduced allows the weight at 
the other end of the lever to fall, There is an arm from the lever 
which reaches to the knife belonging to the self-stopping motions on 
the feed plate, and which knife throws the frame out of gear when any 
of them fall down; and upon the end of this arm of the lever is a notch 
which acts upon the knife, and throws the frame out of gear when the 
arm of the lever falls (consequent on the mouthpiece rising) in the 
same manner as the self-stopping motions on the feed plate when they 
fall. By this means the frame is stopped at once when the drawn cotton 
begins to pass the mouthpicce too light, or if it should break down 
altogether. When a lump having passed through the drawing rollers 
reaches the mouthpiece, the tension exerted by the calender rollers 
upon the lump of cotton passing somewhat tightly through the hole in 
the mouthpiece overcomes the excess in weight of the balance weight 
above the mouthpiece, and the mouthpiece is consequently lowered, 
while the balance weight and arm of the lever are raised. Upon the 
feed plate of the frame is a detached weight, the top of which reaches 
the upper end of one of the stopping motions on the feed plate, over 
which a sliverruns. A pin is fixed into this detached weight, which pin 
passes through the feed plate above the arm of the lever, and this pin is 
struck by the upper side of the arm of the lever when the lever is raised 
by the mouthpiece being depressed. The detached weight is made light 
enough to be raised when the mouthpiece falls from a lump of cotton 
reaching it, and thus causing the arm of the lever to strike the pin of 
the detached weight, and the self-stopping motion in the feed plate with 
which the detached weight is in contact is then thrown down by the 
rising of the detached weight, and the frame is thereby stopped as soon 
as the lump begins to be drawn through the hole iu the mouthpiece.— 
Not proceeded with, 


combing wool and other fibrous materials.” — Dated 10th June, 1857. 
This invention in improvements of machinery for combing wool and 
other fibrous material relates to machinery which combs the wool or 
fibrous material by means of taking combs, taking the wool or other 
fibrous material in tufts from a feeding head or heads, and after lashing 
or dressing the last ends of the tufts so drawn out, by passing them in 
contact with one or more card cylinders or other cleaning surfaces, 
deliver the ends of the tufts so combed, carded, or cleaned, by present- 
ing the combed, carded, or cleaned ends to drawing-off rollers, which 
roilers draw the tufts from the taking combs, and thereby comb out 
that end of the tufts held in the taking combs, thus combing and 
cleaning the tufts fromend to end. For this purpose, according to the 
present invention, the patentce mounts taking combs on a revolving 
frame, which receive or take wool or other fibrous material in tufts 
from a feeding head or heads, and after carrying it a partial revolution, 
deliver it to drawing-off rollers, which, according to this first part of 
the invention, are supplied with an endless apron, or other receiving 
surfaces, on which an accumulation of tufts are deposited in order to 
form a tap or sliver. According to the Second part of the invention | 
he causes the taking combs so to act that they each take a separate tuft | 
or tufts from a feeding head or heads, and so dispose the combs and | 
tufts that a continuous sliver shall be at once drawn off by the drawing- 
off rollers, According to the Third, improvement be mounts a 
taking comb or combs on a frame, which, although mounted on an axis, | 
does not perform a complete revolution in taking the tuft or tufts of 
wool or other fibrous material from the feeding head or heads, and | 
delivering it to the drawing-of rollers, but simply performs a partial 
revolution, and retrogrades at each time taking one or more tufts of | 








1637. Arruur Fotson, Boston, United 


Including Guns, Swords, 





fibrous material from the feeding head or heads, and delivering it to 
drawing-off rollers, and thus operating on the tuft or tufts of Abrous 
material as before-mentioned, 


Crass 4.—AGRICULTURE. 


Lacluding Agricultural Engines, Windlasses, Inplements, Flour Mills, 


Manures, §c. 


1682. Joun Fowuer, jun., Cornhill, and Wittram Worny, Ipswich, 






* Ploughing or tilling land.”—Dated 16th June, 

This invention has for its object improvements in Pp loughing or tilling 
by steam or other power, and consists, First, in an improved method of 
constructing the carriages for carrying the pulleys which traverse along 
the headlands as the ploughing or tilling pr sresses, These carriages, 
as heretofore used by the patentees, have been mounted on dise wheels, 
which cut into the ground so as to give the required power; but these 
carriages, unless heavily laden, are liable toturn over. The present im- 
provement consists in attaching to the side of the amr 
shares, which pass through the land with comparative f 
offer great resistance to being drawn vertically out of the 
invention aiso consists in an improved method of dra ¢ forward these 
anchor carriages from time to time as the work progresses. For this 
purpose there is mounted on the plough or tilling i ument, which 
traverses over the land to and from the anchor carriages a small drum, 
and to it the traction ropes, which lead in cither n are attached, 
and several turns of one of the ropes are wound on trum. When 
this rope commences to draw, the first effect is to cause rum to turn 
80 as to wind off the coils of this rope, and by its so doing the same 
number of coils of the other rope are wound on to the drum, While 
this is taking place the plough or tilling instrument is stationary, although 
the winding apparatus is at work, and the power may be applied to draw 
forward the anchor carriage. This is done by a rope attached at one 
end to the carriage and passing through a pulley or block fixed ata 
distance ahead of it, and when the plough has arrived at the pulley 
carriage the free end of the rope attached to the carri: is hitched on 
to the return traction rope; and while the unwinding is taking place 
from off the drum on the plough or tilling instrument, the pulley- 
carriage is drawn a step forward, The invention consists, Thirdly, in an 
improved method of preventing the plough or tilling instrument from 
rising out of the land (as it has a tendency to do), in place of passing 
through it. Heretofore the patentees have overcome this tendency by 
weighting the plough to a sufficient extent, either by causing men to 
ride on it, or otherwise. Now, the present improvement consists in 
leading the traction rope over the end of the plough, so that when the 
strain comes on the rope it draws the end of the plough down, and tends 
to keep it in the land. The invention consists, Fourthly, in an im- 
provement in the arrangement of the plough or tilling instrument. 
This instrument consists of two parallel beams iirinly fixed together, 
and supported at their centres by an axle mounted on wheels, and the 
two ends of these beams carry ploughs, tynes, or cutters as heretofore; 
but in place of bolting the ploughs, tynes, or cutters directly to the sides 
of the beams, which arrangement allows of no adjustment in the dis- 
tances between the tools, the beams carry at their ends plates or bars, 
having slotted holes in them to allow of the plouhs, tyn r cutters 
being bolted to the plates or bars at any required distance the one from 
the other, The invention consists, lastly, in an improved method of 
arranging the portable engine and winding apparatus, which is used for 
hauling the plough or tilling instrument. In the specific: atte n ofa 
former patent granted to them, thereis shown a: edan engine 
mounted on wheels, which can be driven by the e ae ak which has 
drums combined with it on to and off which the traction rope is wound, 
Now, the present improvement consists in combining with such an 
engine an additional winding drum, to assist in moving the engine in 
places where the lis so uneven or bad that there is dilicuity in 
moving the engine forward by gearing the carry 
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Ciass 56.—BUILDING. 


Including Brick and Tile Muchines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, Paint, House Fittings, Warming, Ventilating, Xe. 





es, ‘* Tunnels or ways under 
water.”—Dated 11th June, 1557 

These improvements relate, First, to a method or system of forming 
such ways by tubes of cast-iron. The tubes are formed in lengths of 
such substance as will, by the weight ther given to them, cause a 
sinking into the bed of the river or other w ater, these tubes are 
combined side by side, so as to form two or more lel ways, whilst 
lengthwise they are combined so as to breal it one with the other. 
The connecting ends of the several lengths are furmed to receive india- 
rubber or other waterproof packing, and there are springs or such like 
clasps to enable one part to take hold of the other’ under water, and 
form a tight connexion till other more permanent connecting means are 
supplied. The connexions of the parts are illy formed at the sur- 
face of the water or before submersion, and cx leted as submersion is 
effected by the form of the junction en ds. rth of way, when 
sunk in the water, has its ends tempors so that the re- 
moval of these temporary parts may be re tthe union of 
two parts when such union is complete. uso forms the 
ends of the tubes dovetailed or otherwise znother, He 
also employs fluid metal to flow whilst hot into grooves or in the 
grooves between the adjoining tubes, as also in grooves o es at 
the junction of the continuous tubes. Bands and keys em- 
ployed to tie the tubes together, The improvem¢ also relate to 
forming such tubes double—that is, one within the other, the external 
tube being of wrought-iron, the other of cast-iron, and in filling the 
space between with water so as to serve as ballast looring means may 
be applied if required, and when used they are formed to take hold of 
the tubes or tunnels, and retain them in a Elastic co’ 
and also inner tubes, with slotted holes for onnecting screws or pins 
to move somewhat freely, are applied at the. joints to admit of expansion 
and contraction.— Not proceeded with. 





































ven 


to fit onc 




















xions 











1676. Cus _ BERN ARD CcutN, Paris, “ Metallic roofiug slates.”"—Datid 





16th June, 

The - oved metallic slates are made of sheet iron, or of 
suitable metal, as also of every suitable shape, thickness, and si They 
may be put together before rooting so as to form plates of a convenient 
size, cither for common or for ornamental roofs, se inetallic slates 
may also be laid on roofs in the same manner as or ates. They 
may be protected against the action of the e or after 
being laid on roofs, and be either of a uniform colour, or ornamented 
with designs and patterns.—Vot proceeded with, 























Cuiass 6.—FIRE-ARMS. 
Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §e 

166, Fieet-street. Lo 








Ricnar D ARCHIBALD Brooman » “Breech 
g fire-a 8."—A communica . 7 

In Sesaiied oading fire-arms, constructed ac 
a box in wrought-iron contains all the me 
straight side-plates, which carrya pin or belt, on w 
lever, divided into branches in the form ot forks 
branches embrace the breech-piece or cha 
the left, to impart to it the backward and fi 
make. In the rear of the moveable breech-p! 
abutment-piece, or support, sustained by a st 
receives in a receding angie the back of the breech-piece, 
of a corresponding angular form, The action of the fire-arm is as 
follows :—With the fore finger of the right hand draw back a hook 
connected to the abutment piece or wedge, and with it the wedge; the 
lever before mentioned is thus disengaged, and descends, and 
action of a spur or projection formed on it upon a 
connected to the wedge, carries down this latter, which slides in 
oblique grooves and parallel guides, thus leaving a vacancy for the 
breech-piece or chamber, which, in its turn, is pushed back by the 
forked nehes of the lever. The breech-pic or chamber thus 
pushed is carried by two small rollers fitted to it on both sides, and 
which slide in a groove in a direction parallel with the axis of the arm, 
until the mouth of the chamber is sufficiently withdrawn from the 
barrel, into the rear of which it was lodged. Then one of the rollers 
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reachesa bendin its groove, and changes its direction with the groove, 
and falls down, whereby the fore end of the chamber is raised, and its 
mouth p d in a convenient position to receive the charge. Then, 
again, the position the chamber assumes brings into play a small lever, 
which drives back the percussion rod or hammer, to allow of the cap 
being placed on the back of the chamber. All the movements of these 
different parts are simultaneous, and follow the simple moving of the 
principal lever from top to bottom, and from back to front upon its 
point or fulcrum.— Not proceeded with. 








Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
snide, Landis Manufactured Articles of Dress, Sc. 


1576. James Kiva, Oxford, “ Shirts.”—Dated 4th June, 1557. 

This invention relates, Firstly, to a new mode of forming the plaits 
of shirt fronts, the object being to economise linen. In forming a shirt 
front which has no opening in the middle, the inventor makes the 
middle plait by folding back the stuff and sewing it up in the form of a 
tube, which, when flattened, will form a plait. Then, if the front is to 
have the appearance, for example, of a line of plaits he folds back the 
piece of linen at its sides, to such an extent, and for such a distance, as 
will leave a space between these side plaits and the middle plait about 
equal to the width of the middle plait, and in this position he secures 
the plaits by sewing, and backs the front if necessary with calico. When 
making a front with three plaits he forms the middle plait as explained, 
and advances the side plait close to the middle plait, making the turn in, 
in this instance, only half the width of the plait. Me then backs the 
single thickness of linen with cotton cloth. This invention relates, 
Secondly, to the adaptation to one shirt body of two fronts, which shall 
be capable of overlying one the other, and thus enabling the wearer to 
present two clean fronts without changing the shirt. This he effects 
by attaching a front to opposite sides of the breast part of a shirt, and 
by providing buttons or other fastenings, so that either may be brought 
in front of the other at the option of the wearer, and secured in place. 
A string at the upper end of one front enters a hole in the collar of the 
shirt, and passing round the back of the neck, is secured by the 
wearer to a string similarly placed on the other front.—Vot proceeded 
with. 

1590, Tuomas GrorGa Suaw, Blackheath, “ Bedsteads.” —A communication’ 
—Dated 6th June, 1857. 

This invention consists in making a series of light frames or boxes 
composed of wood, metal, or any other suitable material, and constructed 
of such sizes, and united in such a manner as they can slide one into the 
other after the manner of a telescope. Each frame or bax of this series 
is covered on its upper surface with canvas or other light material, so 
that when the bedstead is extended it presents a yielding, dry, and 
comfortable bed, and when closed up or collapsed, it resembles a trunk, 
portmanteau, or knapsack. 

1597. Epwarp Epwarps, Englefield-terrace, Kingsland, “ Fastening stair 
rods and other rods.”— Dated 6th June, 1857, 

The sockets for the rods the patentee proposes to make of cast 
metal of an L form in side view (so as to fit in the angle of the stairs), 
and with a flange or projection in one end thereof to receive the 
abutting end of the rod. These sockets are to be secured by screws or 
otherwise to the stairs at suitable distances apart, according to the 
length of rod employed; and when the rods are inserted therein he 
slides over them caps which will take on to the edges of the sockets and 
cover the ends of the rods, and thereby prevent them from rising out of 
their place. 

1647. Tuomas Rutrer, and James Banister, Birmingham, ‘‘ Umbrellas 
and parasols.”—Dated 12th June 1857. 
This invention consists, Firstly, in making the rods of umbrellas and 
parasols, as well as the runners sliding thereon, of an octagonal or other 
angular figure, instead of a cylindrical figure as is usual. By making 
the rods and runners of the form described the runners cannot turn 
upon the rod, and the strain upon the joints consequent upon the 
ordinary method of construction is avoided. Although the inventors 
prefer to make the rod and runner of an octagonal figure, yet any figure 
which will prevent the turning or rotation of the runner upon the rod 
may be employed with the same or nearly the same effect. The inven- 
tion consists, Secondly, in a method of attaching solid ends to umbrella 
and parasol rods when the said rods are made hollow and of metal, 
The said ends are usually attached by inserting them partly into the 
ends of the rods and fixing them by a pin or rivet passed through them 
transversely. This part of the invention consists in attaching the said 
ends by brazing or soldering instead of by rivetting. By this method 
of attachment the ends are more firm)y secured than by the ordinary 
method, and are not liable to be accidentally detached. ‘The projection 
of the end to a considerable distance inside the tube gives great strength 
to that part of the tube.—Not proceeded with. 
1668. CuarLtes Vero and James Everitt, Atherstone, Warwi 

** Manufacture of hats and other coverings for the head, and machinery 
or apparatus to be employed in the said manufacture.”—Dated 15th June, 
1857. 






In manufacturing caps and other coverings for the head according to 
this invention, the patentees take a body or hat made of wool according 
to the ordinary method of manufacture, and, after having basined the 
said body or hat into shape as is well understood, they take another 
separate body or hat made of fur, fine wool, or other material with 
which the hat or other head covering is to be finished. They lay the 
latter bat upon the former, and basin them together in the ordinary 
manner, thus forming a fine surface on a coarse or inferior body. Or 
they take the wool body or bat after it has been partially subjected to the 
process called planking, and put a fine bat upon the wool body with water 
and a brush, and then proceed with the planking process until! the 
felting is completed and the planking finished. ‘The fine bat must in 
the case of a bat be extended to the under side of the rim, and, in the 
case of a bonnet, to the interior of the front of the bonnet, unless it is 
intended to line the front of the said bonnet with some other material 
when the fine bat need not be extended to the interior of the said 
bonnet. As the processes of basining and planking are well known 
and commonly practised, and constitute no part of the invention, the 
patentees do not think it necessary to describe the processes of basining 
and planking. Their improvements consist further in applying a layer 
of a stratum of waterproofing composition over the layer of shellac or 
other agent employed for giving rigidity to the hat body, the said layer 
of waterproofing material being immediately underneath the finished 
surface of the hat body. The waterproofing composition they prefer to 
employ is india-rubber dissolved in any quick drying solvent. The in- 
vention consists further in heating the instruments called basins, used 
in the manufacture of hats by means of steam, instead of by means of 
a fire, as ordinarily practised. The invention consists further of moulds 
or dies to be used in the manufacture of hats. The invention cannot be 
completely descrited without reference to the drawings. 

1618. JuLEs CLovis DieuLaratt, “ Manufacturing garments, whereby one 
garment may be changed in form to that of several others.”—Dated lzth 
June, 1857 

This invention consists in making garments either for ladies or gen- 
tlemen, the shape of which may be modified at will. For instance, a 
gentleman's paletot may be transformed into a short or great coat, or 
dress coat, hunting coat, &c. For ladies the same garment may be 
transformed into a mantle, a talma, a burnous, a basquine, or even into 
what is called a “ Ristori.” These results are obtained by using but- 
tons or hooks and eyes, or both, for holding together and concealing 
certain parts of the garments, and also by adding certain parts. ‘To 
obtain better results he can use elastic materials or ribbons, and in 
certain cases the joints may be concealed by means of ornaments simu- 
lating a design.— Not proceeded with. 

1661, Joun Kine, Glasgow, “Collars, cuffs, and similar articles of ladies’ 
dress.”—Dated 13th June, 1857. 

This invention relates to the manufacture or production of ornamen- 
tal collars, cuffs, and other similar articles of ladies’ dress, by printing 
such articles at one operation, or the fabrics from which they are made, 
by the agency of printing blocks cut to the shape of the articles. In 
proceeding to carry out this invention, the block impressions of the de- 
sired ornamental figures are given to the collar and cuff material in the 
piece, each impression being disposed at the requisite distance from 
its neighbour, so that the individual collar and cuff pieces can be after- 


wards cut out as required preparatory to making up for use. The orna- 
mental figure is thus entirely given by the block-printing action, the 
figure being suited exactly to the contour or shape of the article ope- 
rated upon, and the blocks being specially cut for the purpose. Coilars 
and cuffs can either be thus ornamented by block-printing directly upon 
the body fabric of the articles; or, instead of this system, portions of the 
block printed fabric can be attached to the collar and cuff bodies, so as 
to give both colour and relief thereto. In furtherance of the ornament- 
ing effects before described, sewed work or embroidery may be used in 
connexion with the printing processes referred to. Printing and sewing 
combined in this way produce very superior ornamental effects, Instead 
of adopting block-printing for this purpose cylinder or roller-printing 
may be judiciously used.— Not proceeded with, 

1874. Epmunp Txompson, Barnard’s-terrace, Scawby-with-Sturton, Lin- 
colnshire, “ Pianoforte-hammers.”’—Dated 15th June, 1857. 

In pianoforte-hammers generally the hammer head consists of a short 
piece of wood, the striking part of which is covered with leather, felt, or 
other suitable material, to strike the blow on the strings. This material 
from repeated action of the same point of contact is liable to become 
soon impaired, and to render the tone of the instrument harsh. 
According to this invention the heads of pianoforte hammers are formed 
in such manner that a new point of impact of the hammer may be 
presented as the other becomes worn out or defective, without any 
necessity for re-covering until an entire circle of which the hammer 
head consists is worn out. For this purpose a short piece of wood is 
placed on the hammer shaft in the same manner as the hammer head 
now used, On each side of this piece is fixed a thin piece of tin, brass, 
or other suitable material, which extends in the form of two arms in the 
direction of the strings. Between these two arms is placed a small 
cylinder of wood or other suitable material, having its periphery covered 
all round with leather, felt, or other covering material. This circular 
hammer head is placed on a pin between the metal arms, and the pin so 
rivetted or fixed as to hold the striking part sufficiently firm to prevent 
it turning round in the act of striking, yet sufficiently free to permit its 
being turned round when a little force is applied for that purpose.— 
Not proceeded with. 

1675. Witt1am Youne. Queen strect, Cheapside, “ Lamps and burners.”— 
Dated 15th June, 1857. 

In the construction of Argand and other lamps where cottons or 
wicks are used, a loose perforated cap or hollow perforated ring is used, 
which is placed over the upper end of the cotton or wick. and the 
material burned in the lamp as it is brought up to the underside of the 
perforated cap or ring is vapourised, and is burned on the upper surface 
of the cap or ring, the upper end of the cotton or wick being, at the 
same time, protected from being burned. The rings or caps are made 
of thin metal, and are readily removed and replaced, And, also, in 
place of capillary wick ascending through the burner, and being the one 
which is lighted, each lamp is made with two wicks, one of which is 
placed in the burner, and the other is arranged to bring up the fluid to 
the wick in the burner. The burner, which is made circular, and 
suitably arranged for the passage of air to the interior of the flame, is 
made to drop easjly into its place, and to be readily removed and 
replaced by another, By this arrangement or construction a lamp 
will be more readily trimmed than heretofore, 





Ciass 8.—GAS.—None. 


—_—— 


Ciass 9.—ELECTRICITY.—None, 





Cxiass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 


1504. Louis Joseru AuMipor Danneg. Caen, France, “‘ Manufacturing gutta 
percha glue, and applying the said glue to various new purposes.”—Dated 
27th May, 1857. 

This invention consists in melting gutta percha with resin in a suitable 
pan, and mixing with it when in a fluid state, if required, some hard 
powdered material, such as glass, sand, emery, pumice stone, &c.— Not 
proceeded with, 

1508. Epwarp Paier Grirritis, High-street, Camberwell, ‘* Apparatus for 
beating the whites of eggs and other fluids and matters,”— Dated 27th May, 
1857. 

In carrying out this invention a suitable frame is constructed to fix 
on the upper part of a saucepan or other vessel, in such manner as to 
be readily removed when the beating of the contents of the vessel has 
been accomplished, This frame carries an axis with a crank handle to 
enable the user to give a quick rotary motion to the axis, The axis 
gives motion by suitable gearing to two frames, which are caused to rotate 
within the vessel in opposite directions, The frames are furnished with 
projections, which are interspaced so that in their rotation in opposite 
directions the projections of one frame pass between the projections of 
the other frame. The forms of the frames, and the manner of giving 
motion thereto, may be varied, so long as they are formed with projec- 
tions, and the projections of the different {rames are arranged to pass 
each other. 

1509. Ricuarp Epwarp Honors, Southampten-row, Bloomsbury, London, 
** Ganges and scales.”—Dated 27th May, 1857. 

These instruments consist of triangles of metal, wood, or other 
material, which are graduated on their bases, and from the graduation 
lines at right angles to the bases are drawn until they meet the opposite 
sides of the triangles. Two similar triangles of this description are used 
at one time, and if it is required to gauge the size of a hole the apices of 
the two triangles are projected through it from opposite sides, and the 
distence which the triangles lap is read off on the scales, and gives the 
internal diameter of the hole. 

1510. Wimu1aAM Hae, Swan-walk, Chelsea, Middlesex, ‘ Rolling iron and 
steel.”— Dated 27th May. 1857. 

According to part of these improvements one or more pairs of rollers 
are used. The axes of the rollers of each pair, in place of being 
parallel as heretofore, are arranged to work across or at an angle to each 
other, and when two or more pairs are used, the succeeding pairs of 
rollers are arranged in opposite directions to the axes of the preceding 
rollers. By these means the grain of the iron and steel so rolled will be 
twisted, crossed, and coiled more effectually than by the means hereto- 
fore resorted to, and when it is desired to cross the fibres of iron or 
steel when worked into flat bars or plates, it may be preferred to use 
according to part of the invention a pair of rollers with parallel axes, 
arranged the one to move at a greater surface speed than the other, and 
these rollers have two other rollers working with like surface speed to 
each other, such surface speed being intermediate of the speeds of the 
two first mentioned rollers, by which means the grain of the iron or 
steel will be in the act of compressing crossed and interwoven, so as to 
produce an increased toughness in the metal. 

1511, Wittiam Epwarp Newron, Chancery-lane, London, “ Applying 
photography to the use of engravers.”—A communication.—Dated 27th 
May, 

This invention relates to an improved method of producing photo- 
graphic pictures upon the surface of wooden blocks to be afterwards 
engraved. The invention consists in producing a surface upon the block 
by rubbing into it a volatile varnish made so limpid as easily to soak 
into and fill the pores of the wood, and produce a smooth and polished 
surface, without leaving a pellicle thereon of appreciable thickness to 
obstruct the operations of the engraver. To enable others skilled in the 
art to understand the invention and to put the same into practice, the 
patentee thus proceeds to describe the manner in which he has carried 
it out. The surface of an ordinary engraver’s block is smoothed in the 
customary manner to prepare it for the engraver's use, A mixture is 
then made of one quart asphaltum varnish, one gill ether, quarter of a 
pound of lamp black, This mixture is rubbed into the surface of the 
block with a piece of buckskin or cloth, two or three thin coatings being 
applied that the pores may be thoroughly filled, but no pellicle of 
varnish of appreciable thickness left upon the surface. An even, 
smooth, and polished surface is thus obtained upon which to take the 
photographic picture. Upon this surface the collodion is poured as in 
the ordinary manner of taking photographic pictures. 

1512. ALrrep Viycent Newton, Chancery-lane, London, “‘ Apparatus to be 
used in the manufacture of iron.”—A communication.—Dated 27th May, 
1857. 




















4s 
This invention relates to the puddling of iron by mechanical means, 








the principle of the invention being that of agitating and working the 
fluid or semi-fluid iron in the puddling furnace by means of an instru- 
ment, which passes through the roof of the furnace, and is capable of 
being actuated by steam-power. The operation of the puddling instru- 
ment on the fluid metal within the furnace is regulated by mechanism 
placed outside the puddling furnace, the instrument being at the same 
time protected against the heat of the furnace by means of a current of 
air or water which ig caused to circulate through it. The particular 
arrangement of the instrument can only be shown by reference to the 
drawings. 

1516 Witi1am Wiunrr, New York, U.S., “‘ Hot air apparatus for bulling 
and extracting oils from oleaginous seeds"”—Dated 29th May, 18657. 

The nature of this invention consists in a new construction of pressing 
rollers for extracting oil from the pulp, and the arrangement of a 
system of chambers and tubes in connexion with a fan or other blowing 
or exhausting apparatus to the circulation of hot air through various 
parts of the machinery, and its direct application to the seeds and pulp, 

1518. Cuarves Fixer, Brighton, “ Printing ink.".—A communication.— 
Dated 29th May, 1857. 

The material ployed in the facture of ink is the calcined 
green oxide of chromium, which is mixed with oil or varnish or the other 
ordinary ingredients of printing ink, according as it is intended for the 
copper plate, lithographic, typographic, or other processes, 

1519. JEAN SALLEs, Paris, France, “ Apparatus for printing and stamping.” 
—Dated 29th May, 1557 

This invention is intended chiefly for the use of post-offices to print or 
stamp upon letters or papers the name of the office through which the 
letters had passed, with the date, but it is applicable to other printing 
and stamping purposes. The apparatus consists of a piston rod free to 
move up and down ina cylinder with slots in the side thereof. The 
piston rod carries at bottom the stamp, and at top a strong spring bears 
on the head of the rod. A cross piece is fixed to the rod and protruies 
through the slot in the side of the cylinder. An inclined or curved 
lever, worked from a crank upon a vinion driven by a toothed wheel 
caused to rotate through a crank handle fitted thereto, comes under the 
cross piece, and upon the rotation of the toothed wheel raises the piston, 
and with it its stamp or die until it reaches the top of its stroke, when a 
flap pressed by a spring is brought under the cross piece and keeps it up. 
At the time the piston and stamp are so raised, an inking roller connected 
to the back of the elevating lever is brought under the stamp, and the 
fore end of the lever is at the mouth or fore part of the apparatus, The 
lever has connected to it points or small pins, and the letter or papers to 
be stamped, having been previously arranged on an inclined feed plate, 
each time the fore end of the lever reaches the feed, the points seize a 
letter or paper, and carrying it down an inclined guide plate, bring it in 
its return stroke under the stamp, when a projection on the side of the 
lever turns back the flap before mentioned, whereby the piston is 
released, and the spring being now free to exert its pressure, forces down 
the stamp upon the letter brought under it as before named. Ina 
moderately sized apparatus every complete rotation of the main wheel 
causes the stamp to act three times, but by altering the gear a greater 
number of strokes may be obtained Where an impression is required 
to be struck upon paper, the inking roller may be dispensed with. — ot 
proceeded with. 

1523. Louis Hemnemany and ARNOLD HEINEMANN, Manchester, ‘ Improve- 
age those parts of printing machines called‘ ductors.’”—Dated 30th 

ay, 1857. 

In the manufacture of what are technically called ductors used in 
machinery or apparatus for printing and other similar purposes, instead 
of making them of steel or a composition of metals, the inventors pro- 
pose to make them entirely of glass, and therefore claim the applica- 
tion of glass for that purpose.—Not proeeeded with. 

1524. Wituiam $Srerrixius CLark, High Holborn, ‘ Watch-cleaning 
sticks, &c.”— Dated 30th May, 1857. 

This invention consists in providing, by a combination of parts as set 
forth, for holding the cutting blade in such a manner within the mould 
as to secure it there by the metal composition when poured into the 
mould; the mould is constructed in any of the known forms, The inven- 
tion cannot described without reference to the drawings. 

527. Moses Cuark, St. Mary’s Cray, Hexay Otprre.p, and WiLuaM 
SaLmoy, Foot’'s Cray, “ Paper.”— Dated 30th May, 1857. 

This invention, which relates to that part of paper-making machinery 
called the exhaust or suction box, over which the wire cloth containing 
the pulp passes during the process of manufacture, consists in the said 
suction box being furnished with rollers, so as to reduce the friction on 
the wire cloth or In the said suction box, being formed of three 
rollers alone, over the peripheries of which the wire cloth is caused to 
pass, by any other suitable contrivance in which a rolling instead of a 
running friction may be obtained, 

1528. Dr. Hermann Buriptrev, Alum Works, near Bonn-on-the-Rhine, 
Prussia, ‘* Preparing coke for metallurgical processes.”— Dated 30th May, 
1857. 

Small coal or crushed coal is mixed with powdered lime stone, chalk, 
burnt lime, or other calcareous substance, This calcareous compound 
is mixed with the coal intended to be converted into coke, in proportions 
depending upon the nature and quantity of the injurious ingredients 
contained in the special varieties of coal, that is to say, principally 
according to the chemical equivalents of those different substances. 
When the coal has been well mixed with the calcareous substance, it is 
converted into coke in the ordinary way, and the “lime coke” thus 
obtained is employed for the metallurgical processes instead of the 
ordinary coal or coke, 

1532. Jnan SALLES, Paris, “ Safety lock.”—Dated 30th May, 1857, 

This invention consists in prolonging the bolt, or one of the bolts of a 
lock outside the lock, or in connecting a tall piece with a hole with a 
cutting inner edge to the bolt, in such manner that the bolt or bolts 
cannot be withdrawn without the tail piece being moved. The inventor 
attaches to the lock a stationary plate with an aperture through it, and 
when the bolts are shot, the hole in the tail piece or prolongation coin- 
cides with the hole in the stationary plate. He then passes a lead rod 
through the holes in the tail piece, and stamps up, in a press or with a 
punch, a head on both protruding ends of the rod, and at the same time 
impress thereon any desired device. In order to open the lock it is 
necessary to cut off the lead bolt, and for this purpose he employs a fork, 
one of the prongs of which entering through a slot made for the purpose 
in the lock plate behind the upper end of the tail pieces, drives it for- 
ward, causes the cutting edge on the inside of the aperture in the tail 
piece to cut the lead bolt, and opens or allows of the bolts being opened 
or withdrawn. This lock will be found, among other uses, particularly 
applicable for securing post-office and mail bags, and for fixing on 
treasure and bullion cases. The inventor prefers using a lead rod, as 
above alluded to, but a rod of gutta percha or other sultable substance 
may be employed.—Not proceeded with. 





1537. Thomas Witson, Chiswick, “ Floating bodies used in washing ma- 
chines,”’— Dated 30th May, 1857. 

The inventor makes these bodies of wood of an oblate or prolate sphe- 
roidal form ; the oblate spheroid being the one preferred, may be extended 
more or less, but he prefers that it should be considerably extended, and 
somewhat of an egg shape, while the oblate spheroid is flattened more or 
less, as may be found best, in order to produce a greater amount of 
friction. He removes a portion or portions of these figures to form a 
flat surface or surfaces thercon,—Not proceeded with. 


1539. Frank Prerxs Feinows, Wolverhampton, “ Hinges, cocks, and other 
jointed articles, or articles of which one part is required, to be capable of 
turning upon or in another part of the same article.”’—Dated Ist June, 1857, 

This invention cannot be described without reference to the drawingss 

1542. Louis Laurent Bequemix, Paris, “Cocks.”—A communication.— 
Dated Ist June, 1857. 

This invention consists in certain modes of opening and closing the 
egress opening of cocks, by means of a dise acted upon by a spring or 
springs. The arrangement cannot be fully described without reference 
to the drawings. 

1543. GeonGr TinoLe, Northwood, near Hanley, Staffordshire, * Manu- 
ag of articles from clay aud other plastic substances.—Dated 1st 

une, 1857. 

This invention is especially applicable to the manufacture of such 
articles as more or less resemble a hollow cylinder closed at one end, 
and consists in the use of a valve in the piston or plauger by which the 
interior of articles made of clay or other plastic material is fastened, 





the said valve opening on the rising of the plunger, thereby admitting 
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alr beneath the said piston or plunger and permitting of the ready 
removal of the said piston or plunger from the said articles. 

1544. Henry Davis Picwy, and James Woonuey, Manchester, ‘‘ Manu- 
facture of gum from amylaceous substances "—Dated Ist June, 1857. 

This invention consists in taking farina, sago, starch, wheat starch, 

and other amylaceous substances, and treating them with about one-fifth 
of their weight of sour milk, butter milk, or with lactates, lactic acid, 
and its compounds, in about the same relative proportions, and afterwards 
heating the mixture in the ordinary way, so as to convert the same into 
gum or dextrine, which possesses a greater power of thickening than that 
now in use, as well as other valuable properties useful in dyeing and 
calico printing.—Not proceeded with, 

1549. Henny Lavrernrt Muturr, jun., Paris, “Means of advertising.”— 


Dated Ist June, 1857, 
This invention consists in printing or otherwise producing advertising 


notices or playing cards, and other articles used for playing games of 
various kinds, such as fishers or counters, billiard balls, dominoes, and 
other articles presenting a surface on which the advertisements may be 
inscribed or printed. — Not proceeded with, 

1550. Crarves Suaw, Birmingham, ‘‘ Mats for photographic and other pic- 


tures.”— Dated 2nd June, 1857. 
This inventicn consists in manufacturing the said mats of card or 


paper, plain or coloured, and gilded or partially gilded, or covered with a 
metallic coating.—Not proceeded with. 

1551. Wituiam Srerrinius Crank and Bensimrin Moone, High Holborn, 
“ Avimal traps.”"—Dated 2nd June, ; 

This invention cannot be described without reference to the drawings. 
— Not proceeded with, 

1553. Newron Bentixy, Salford, and Jonn Atcocx, Little Bolton, Lan- 
cashire, ** Apparatus for forging and stamping metals, which is also appli- 
cable to pile-driving, crushing ores and seeds, beetling and falling woven 
fabrics, and other similar purposes.””— Dated 2nd June, 1857. 

On a vertical sliding bar the patentees fix a stud or pivot, with or 
without an antifriction pulley, which, being acted upon by an intermit- 
tent spiral cam placed upon a vertical shaft, causes the said hammer, 
stamp, or faller, to rise and fall at any required distance. Or they place 
the cam itself upon a vertical bar or shaft, at the lower end of which is 
the hammer or stamp, both rising and falling together. The spiral 
intermittent cam is formed by raising upon a cylinder shaft or dise one 
or more spiral projections, either internally or externally, extending only 
over a part of its circumference, leaving a space or spaces between each 
terminus of the projection. The said cam may be raised or lowered on 
the vertical shaft, and fixed in any desired position for the purpose of 
adjusting the length of lift or stroke; or the position of the stud on the 
bar or shaft may be regulated for the same purpore. When the stud or 
pulley is at the commencement of the spiral projection, the lift is the 
greatest, giving the heaviest blow; but when near the other terminus, 
the lift is the least, giving the highest blow. The space or spaces in the 
ram or spiral projection permit the falling of the hammer stamp or 
faller. 

1654. James AttEn and Jonn Ginson, Manchester, “ Union joint.”—Dated 
2ud June, 1857. 

Instead of placing the hose over portions of metal piping and fastening 
them with wire or other material, the inventors pass each end of the 
hose at once without any intermediate pipe into the interior of the 
socket of each of the joints, which interior is of a conical form. In the 
inside of the hose which fits the coned part of the socket a conical ring 
is placed, and pressed tight against the hose end by means of a screwed 
washer, thereby holding the hose fast and making it water-tight. The 
operation is the same with both the male and female union jointy, which 
are screwed together in the usual manner, By this contrivance they 
effect a considerable saving in the first cost of the joint, as they dispense 
entirely with the lapping or fastening with wire, and also pr e tite 
hose from the injury it is sulject to by the present process.—Not pro- 
ceeded with, 

1656. Nicouino Corrapo, Cardington-street, Hampstead-road, “ Purifying 
fatty matters.” —Dated 2nd June, 1857. 

This invention consists in purifying fatty matters by crushing the 
crude fat and washing it with water, For this purpose the crude fat 
(either previously washed or otherwise) is placed in a vessel, on the 
bottom of which a crushing roller works, so as to crush all the fat 
between itself and the bottom of the vessel, During the crushing pro- 
cess the vessel is filled with water, which is changed from time to time 
as it gets foul; or in place of crushing the fat while it is immersed in 
water, it may be first crushed and afterwards stirred up with water to 
wash out the impurities, In cither case the purer part of the fat rises 
to the surface of the water, and is removed and kept separate from the 
rest of the fat, which remains mixed with the water, or which sinks to 
the bottom of the vessel. —WNot proceeded with. 

1558. Paut Emine Cuaprrvis, Fleet-street, “ Stereoscopes.”—Dated 3rd 

une, 1857, 

This invention consists of the use of metallic or other reflectors in or 
on stereoscopes, for the purpose of increasing the intensity of light 
brought to bear on the objects viewed through that apparatus.— Not 








proceeded tvith, 
1662. Witniam Jones, Swansea, ‘‘ Heating and compressing artificial fuel.” 
— Dated 3rd June, 1857. 

For these purposes the mixed materials are fed by a hopper on to the 
upper surface of an endless chain or platform, to the extent of a tew 
inches in depth, The endless chain or platform passes with the mixed 
materials spread thereon into an oven or heated chamber, by which the 
mixed materials become heated and the pitch melted. The mixed 
materials fall into a hopper, under which two wheels revolve on paralicl 
horizontal axes, These wheels are made with recesses or moulds at in- 
tervals on their peripheries which become filled with the heated mixed 
materjals. The recesses or moulds of one wheel come opposite spaces 
between the moulds of the other wheel, and on such spaces are fixed or 
formed projections corresponding in form with the interior cf the moulds, 
and such projections enter into and compress the fuel in the moulds, 
Each of the moulds is made with a moveable bottom or pallet, to the 
back of which is a rod or stem passing out through the back of the 
mould; and, as the wheels revolve, these rods are acted on by suitable 
projecting surfaces, in such manner as to cause the false bottoms or 
pallets to be moved outwards, whilst the outer surfaces of the fuel in 
the moulds are being compressed by the projections above described 
entering the moulds. Hence the back surfaces of the fuel in the moulds 
will also be simultaneously pressed by the movement of the false bottoms 
or pallets, and the false bottoms or pallets afterwards force the moulded 
masses of fuel on to an endless travelling chain with angular s des, by 
which the blocks of fuel are conveyed away. 

1567. Joun Jonson, Dover, ** Oil cans or feeders.”—Dated Srd June, 1857 

This invention of improvements in oil cans or feeders is for the better 
regulation of, and limiting the supply of oil al’owed to flow when oiling 
or lubricating bearings of machinery, or other parts requiring a supply 
of lubricating matter, and whereby waste is prevented, and the lubri- 
cation rendered more perfect. For this purpose the patentee places a 
barrel or tube in a position, by preference, horizontal with the top of the 
oil can, and immediately over and in line with the spout, In this barrel 
he places a piston, directly connected with a rod which passes through a 
guide on the top of the can toa position near to or within the handle of 
the can, and in which it may be acted on by the finger, so as to move the 
piston in its barrel. A retrograde motion of the piston is produced by a 
spring, or otherwise, The duct or speut from the lower part of the can 
is carried up to the barrel before mentioned, and has an opening of com- 
munication at which the oil enters from the can, The oil so entering 
passes out at the end of the barrel, which is in direct communication 
with the spout or channel of escape for the delivery of the oil. When 
the piston is free to move by the action of the spring it is carried 
forward, and covers and closes the entrance aperture in the barrel from 
the can; but when drawn back, and the can held in the proper position, 
this opening will be uncovered, and oil will be free to pass to the delivery 
spout and so escape, but which immediately stops when the piston is re- 
leased, and that aperture is closed. By means of a regulating screw and 
nut the motion of the piston, and consequently the opening of commu- 
nication is regulated, so that the oil will pass at a quicker or slower rate. 


CaLcuLaTING Macnines.—It is stated that Mr. Scheuz has re- 
ceived an order to supply a calculating machine for the oflice of the 
Registrar-general. 
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(From our own Correspondent.) 

PreviminaRy MEETING OF THE Inon Trape: Reduction in the Rate of 
Discount—SnieMENT OF GOLD—OPINIONS OF THE AMERICAN PRESS ON 
THe ErFECcTS OF THE ReEsvuMPTION oF Specie PAYMENTS—REDUCTION OF 
Waces in Sourn STAFFORDSHIRE: Colliers returned (o work—No ImMPRovE- 
MENT IN THE BIRMINGHAM AND WOLVERHAMPTON TRADES—FatLuRes oF 
Tunes Fimms—Pcstic Heattm AMENDMENT AcT—BoarD or TRADE 
RETURNS—SUSPENSIONS DURING 1857. 

Tue preliminary meeting of the iron trade was held at Dudley on 

Wednescay last, when, according to our expectation stated last 

week, a reduction was determined upon in the price of iron, and also 

in the wages of the workmen employed at the several ironmaking 
establishments throughout the districts, represented by the masters 
who assemble in quarterly meeting. 

It was determined that the prices at “ trade” houses should, in the 
ensuing three months, be a reduction upon those nominally prevailing 
the past quarter of 20s. per ton, and that workmen’s wages should be 
reduced about 11 per cent. The quotations at such houses will, 
therefore, be—bars £8, hoops £9, sheets and plates, £9 10s, 

The South Staffordshire and East Worcestershire iron trade was 
well represented at the meeting. Opinions concurred in setting down 
the condition of the trade as improved in the past few weeks, although 
not actually yet in prospect. A true report of the present state of 
affairs would be that trade continues quiet and orders scarce; but 
such a report would have to be made at the close of almost every 
year. In the prospect, however, the gloom which has for some time 
overshadowed the iron trade is fast passing away. The Americans— 
the best customers for British iron—are rapidly righting themselves. 
Specie payments are being resumed at their banks—they are receiving 
large importations of gold, and they are sending corresponding re- 
mittances. “Remittances (it is announced) are now become 
almost as regular as before the commencement of the panic, and it is 
pretty well ascertained that the losses to parties on this side will be of 
a most trifling character, nearly every house connected with the iron 
trade who suspended for a time having resumed payment; whilst 
there is no doubt also that those houses who did not actually sus- 
pend, but asked a little extra time, will without difficulty meet their 
engagements; and so soon as the reduction of 20s. is known in the 
United States, orders, also, as well as mouey, will no doubt be sent 


The reduction in the rate of discount foreshadows a return, not far 
distant, to the requisite ease in the monetary circulation of the 
country, and consequently in the facility of home customers to make 
the needed purchases of iron, orders for which are being now kept 
back only on account of the dearness of money. 

The last shipment of gold from California to America was of the 
unprecedented value of £475,000 sterling. ‘The “ America,” who-e 
letters were delivered on Tuesday, brought from the other side of the 
Atlantic to our own shores nearly £20,000 in sovereigns and 954,000 
dollars, 

Some difference of opinion seems to prevail among the American 
press, as to the probable eflect of the resumption of specie payments 
by the banks. 

The New York Journal of Commerce of the 14th, in its account of 
the money market of the 12th, says:—* The formal resumption of 
specie payments by the banks of this city, which took place to-day, 
has attracted but little attention from any quarter. The general 
impression is that, inasmuch as there was uo great practical change 
to be eflected by this theoretical movement, it promised no sufficient 
good to offset the possible evil.” 

The New York Herald, in a lengthy article, says: 
of specie payments by the banks of this and other cities of the Union 
is an event of the most vital importance to the financial world at 
large. The first point for consideration among all classes is the 
policy to be pursued to secure the permanency of the new movement. 
The banks start well fortified with specie. Those of this city have 
upwards of 26,000,000 dollars in their vaults, with a very contracted 
line of discounts, The basis is therefore sound and strong, and it is 
only necessary to preserve this health and strength to bring about a 
position of tinancial aflairs, and a system of credits superior to any- 
thing known for years. With prudent management, and a judicious 
distribution of discounts, the banks can give a healthy impetus to 
business at an early day, and do much towards removing the effect 
of recent disasters, without placing us in danger of a relapse.” 

The reduction of 10 per cent. in the wages of the ironworkers in 
South Staffordshire, which will expire in a fortnight, is not expected 
to occasion any serious impediment in the little trade that is now 
being done, as the reduction must be regarded as quite as low as 
could be reasonably expected. Reductions of from 20 to 30 per cent, 
have been made in the wages of some of the men employed at the 
ironworks in Wales and the North of England. The South Statlerd- 
shire workmen will be last to sufler. The men at the Park-gate 
Ironworks and the Midland Company (Yorkshire), who have been 
lately standing out but have gone in again, will be reduced 10 per 
cent. forthwith in consequence of the determination of the South 
Staffordshire masters come to on Wednesday. The decision wiil 
also have the effect it is expected of causing the pottery ironworkers 
to return to their employment. 






‘ The resumption 





The hands, however, employed at 
the extensive works at Kidsgrove have * struck” against the proposed 
reduction, so that in the north of the district, including the Ravens- 
dale Works, there must be, it is said, at least 1,000 persons out of 
employ in the iron trade. The men at the Shelton Bar Iron Com- 
pany’s Works are also out. 

The colliers of South Staffordshire have for the most part abided 
by the decision come to by a large number of their body last week, 
and have returned to their work; but an opposite course has been 
taken by the colliers of Coseley and Sedgley—a district inhabited 
almost exclusively by coal miners. In that district the men are 
starding out. Inregard to the colliers of North Staflordshire the 
strike may besaidto be at an end. The colliers at Longton and 
neighbourhood have now generally resumed their employment. ‘The 
same remark applies to the men at the collieries of Earl Granville. 

We are unable to report any improvement in the manufacturing 
trades of Birmingham and Wolverhampton, and their respective 
districts. Everything is very flat. Respecting the workmen in a portion 
of Dudley district, that of Cradley, the operative chain-makers, who 
have during the summer months been remarkably well off, have ex- 
hibited a ditterent spirit tu that manifested by the mass of the colliers 
of South Statlordshire. A reduction of wages having been resolved 
upon, a partial turnout ensued, whena number of men upon strike 
proceeded to commit violent assaults upon those who continued to 
work. But the opposition was not general, and magisterial inter- 
ference soon put an end to the disgracetul afiair. 

The dregs of the failures that have recently disgraced the iron 
trade are now floating to the surface. We give the spirit of three 
meetings of creditors of as many firms. 

On Monday last there was held at Wolverhampton, a meeting of 
the creditors of the Bradley Hali lron Works Company, the members 
of which were Messrs. James ‘Ihompson, Thomas Burtord, and Joseph 
Hadley. Mr. Grocutt occupied the chair. 

Mr. Henry Underhill appeared on behalf of the insolvents. The 
»roceedings of the meeting were commenced by the Accountant (Mr. 
Percival, of Birmingham), reading the following statement :— 

Dr. £. ss. 4, 
Sundry creditors .. eo oe oc co 21,566 32 11 
Liabilities on endorsement -- £8,657 16 4 
Estimated amount to come against the estate .. .. 








Total liabilities 





r 
Stock, &c., as per statement .. 
Estimated to produce ses 
Sundry debtors ee ee 
Proceeds of sale of horses 


£3,260 10 10 


1,000 0 0 


51410 0 
90 0 0 
£1,604 10 0 
° 945 0 0 


Less paid and to be paid in full, viz. .. .. 
£659 10 0 


oe oe 


Nett assets +o ah oe om ee 





The chairman observed that from the statement just read it 
seemed to be a very bad affair indeed. It was the worst case of 
any, though a small amount comparatively, that had been known in 
the trade during the present crisis. In round numbers they found 
the liabilities amounted to £12,000, while the assets only promised 
a little over £600. He could not possibly tell how the firm could 
account for such a difference, having been in business only about 
three years altogether. He had been informed that an undue pre- 
ference had heen given to some of the creditors. 

Mr. Underhil! said he was prepared to admit that it was probably 
the worse case in its result that had been presented to creditors 
during the crisis, and he did not feel himself justified in exonerating 
the tirm from blame. What he had to do on that occasicn was to 
show from the balance sheet the real position in which the firm was 
placed with its creditors. About three years ago the Bradley Hall 
Company commenced business as ironmasters, with a capital of about 
£4,000, and since that time it appeared that beyond the capital 
nearly £12,000 had also been dissipated, there being only £659 10s. 
entered as the assets, which in round figures would amount only to 
one shilling in the pound. Mr. Underhill then proceeded to show 
the losses which had been sustained by the firm. Mr. Underhill 
next proceeded to animadvert upon the conduct of the parties con- 
stituting the firm, from their want of knowledge, not only of the iron 
trade in which they speculated, but of ordinary business in general, 
as would be seen from the way in which their books had been kept. 
He must also explain to the creditors that recently one of the partners 
in the firm (Mr. Hadley) had received about £470 on account of the 
works, £250 of which He had paid to his brother, William Hadley, 
who formerly was a partner, and at the time the dissolution took 
place he was entitled to that amount, but did not receive even an 
instalment. ‘There were also £80 paid to Mr. Turley, who had sup- 
plied the firm with some materials, delivered on cash terms only. 
Both of those items he had no doubt would be recoverable through 
the Bankruptcy Court, being undue preferences. 

At this juncture in the proceedings, from conrersation that passed, 
it became a matter of doubt, whether the present cash book was not 
a new one, and certain entries had not been fraudulently made. 

Mr. James Thompson, the senior of the firm, was then called in, 
and the chairman and other creditors proceeded to interrogate him as 
to the expenditure which had been made on the works, to see if his 
account corresponded with the one entered inthe schedule. He could 
only, however. raise the amount to about £1,500, instead of nearly 
£6,000, Mr. Thompson, perceiving that his assertions were called 
into question, thereupon told the meeting that he only wished to 
speak the truth, but if they disbelieved him he would answer no 
more questions, but leave the room at once. To one of the creditors 
he remarked, “If you know nothing about a forge you had better say 
nothing, for I'll go out and not be bothered with you.” “The Chair- 
man: We wish you to be civil, and answer such questions touching 
your estate as we think proper to submit; but I must say that you 
are the most uncivil person under the circumstances that I ever met 
with, or can be tolerated by creditors whose property you have 
assisted in wasting tothe extent of nearly £12,000. I only-——Mr. 
Thompson: “* What have Lhad from you?” ‘The Chairman refused 
to proceed with his remarks, and at the request of Mr. Underhill, 
Thompson then retired from the room. 

The creditors generally expressed themselves disgusted, and 
thought there was no necessity for calling in the other two parties 
representing the firm, They were subsequently, however, called in, 
and gave statements of a like character to what we have reported. 

The creditors, after an investigation into the insolvents’ affairs, 
occupying more than three hours, agreed unanimously that they be 
wound up in the Bankruptcy Court. 

On the Thursday before, at Birmingham, a meeting of Messrs. 
Motteram and Deeley’s creditors was held, Mr. Churchill in the chair’ 
The liabilities, according to the statement prepared by Mr. Percivall, 
were declared to be £59,562, assets £19,990.— The chairman stated 
that in November, 1855, the tirm stopped and showed a surplus of 
£12,596, so that in addition to this there was a loss in two years of 
£40,000; he was assured, however, by Mr. Percivall, that the surplus 
two vears since was a fallacy.— Mr. Robinson said that at all events 
it was a pretty commentary on allowirg insolvent estates to go on.— 
Mr. Firmstone said that the valuation of assets had shown a further 
depreciation, and he was afraid the assets would not realise more than 
twelve or thirteen thousand pounds.—The chairman said the aflair 
was in a very bad plight ; and as soon as the present orders were cis- 
posed of, the sooner the estate was wound up the better, realising as 
much as possible at the least possitle expense.—Mr. Percivall, the 
accountant, said the books had been well kept, and that Mr. Decley 
had drawn out £800 in two years, and Mr. Motteram £900.—The 
chairman said that £3,900 had been paid for discounts in this estate 
in two years; another creditor remarked t there had been several 
cross bills. —A_ resolution was passed by which the estate is to be 
wound up under the private arrangement clauses of the Bankruptcy 
Act; the inspectors to realise on the property as soon as possible ; 
and in the event of disputes between the old and new creditors, the 
opinion of counsel to be taken.—The Dudley and West Bromwich 
Bank have power to appoint an inspector. The Toll End Works are 
mortgaged for £25,000, on which other creditors have security. 

On the same day also, at Birmingham, the adjourned meeting of 
the creditors of Messrs. Thomas Morrms and Son was held, Mr. 
George Skey in the chair. An estimated valuation of the mining 
properties was read by Mr. Bradley, the valuation having been made 
by that gentleman and Mr. Lloyd (Llovd, Foster, and Co.) In this 
€stimate it appeared that a sum of £12,426 might be realised by 
letting the mines for working for eighteen montlis, at the expiration 
of which time it was estimated that two of the pits would be worked 
out; against this there would be charges amounting to £4,500, 
leaving something like £7,700 for division amongst the creditors. 
At the end of the time named the mines and machinery might be 
sold, and the creditors get what they could. After some discussion, 
the chairman said that between 1842 and 1853 the books showed 
that the protits had amounted to £9,834, and the drawings out by the 
firm in the same period £13,000; at that rate the firm owed the bank 
£8,000.—Mr. Firmstone said that he observed that one of the blast 
furnaces was still in, though he was quite certain that there had been 
a loss upon every ton of iron made during the past month of £1 per 
ton, it having been sold at 70s. per ton.—Mr. Bailey, one of the part- 
ners, explained that the furnace had been kept in for the purpose of 
consuming the coal, for which the demand had greatly decreased of 
late.—Mr. Robinson said that he looked upon this as the most gross 
case he ever had to deal with. He saw no alternative but bank- 
ruptey; if ever there was a case where commercial integrity was to 
be vindicated this was the one; there ought to be a thorough investi- 
gation.—Mr. Paul Moore believed that in two years the estate would 
realise 10s. in the pound.—Mr. Robinson said that he would consent 
to no proposal that did not contemplate sending Mr. Thomas Morris 
adrift.—Mr. Morris: Other parties have had as much as I have. 
—Mr. James: Mr. Morris, I don’t believe that’s true—Mr. Morris: 
Mr. Bailey has been carrying on two or three trades, and has 
had as much as I have.—Mr. James: That’s not true, and 
won't allow you to say it; Mr. Morris made me tell an untrath 
before ; I took his word that he only expended £700 a-year, and that 
was untrue; I won't permit him to make these assertions; the ex- 
travagance of Mr. ‘Thomas Morris is well known to everybody.—Mr. 
Robinson said he wished it to be distinctly understood that the 
Wolverhampton and Staffordshire Bank, being small creditors, would 
defer to the larger ones.—Various propositions were made, but none 
assented to.—Mr. James proposed working under inspection, with 
the certainty ot 7s. Gd. in the pound.—The Chairman said that he 
would not consent to any arrangement to release the creditors, as 
long as there was a shilling to be got: the full 20s. in the pound, if it 
can be obtained.—Mr. James: Oh, that’s horrible; it’s eternal 
slavery ; | never will recommend my clients to that; I shall go tor 
this 10s inthe pound, guaranteed by inspection, and the mines being 
there. I'll have that cursed furnace blown out. At this point the 
meeting expressed an opinion that the furnace should be blown out.— 
The Chairman: We had better have a resolution of bankruptcy, and 
& messenger go in at once—Mr. James: That’s dust and ashes, 
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gentlemen.—Finally, the following resolution was carried :—“It is 
the opinion of this meeting that the estate of Thomas Morris and Sons 
should be wound up in bankruptcy ; and that application be made to 
the Court for a messenger to be put in possession forthwith” 

The firm, however, are not to be made ‘dust and ashes” imme- 
diately, as would appear by the following circular is-ued on Tuesday 
morning last by the chairman of the pretty meeting of Thursday :— 


Wolverhampton, December 29, 1857. 

Gentlemen,—It was generally concluded at the meeting of Messrs. 
Thomas Morris and Son’s creditors at Birmingham, on Thursday 
last, that their estate must be wound up in Bankruptcy. 

A meeting, however, has this morning been held, at the offices of 
Mr. Robinson, between the directors of the bank, with mvself and the 
other members of the Committee of Investigation, and Messrs Morris 
and Son and their solicitor, and they have consented that their 
colliery shall be conducted under inspection until 20s. in the pound 
(and not, as proposed at Birmingham, until 7s. 6d. or 10s. in the 
pound) be paiu. : 

We have, under such circumstances, concurred in the proposed 
arrangement, and with every prospect, as we are well informed, of 
the estate being able to realise the full amount in a short time. 

Mr. T. Morris, jun., and Mr. Bayley retire from any interference in 
the business, and Mr. Morris, sen., is to receive £200 per annum for 
the management, under control of the inspectors. ‘The deed will 
also be submitted to Mr. Robinson for approval on behalf of the 
creditors. I am, gentlemen, your obedient servant, 

GEORGE SKEyY. 

We perceive that in the Public Health Act Amendment Bill, 
brought in by Mr. Cowper and Mr. Massey, to anend the Act of 
1848, and which stands for second reading on February 4th, 18°58, 
has just been printed, and consists of no less than 187 clauscs, thus 
exceeding in length even the abandoned bill of July last, with which 
it substantially agrees; the provisions for the prevention of smoke 
are made subject to the qualification that they shall not extend to 
the coking of coal, the calcining of ironstone, the making or burning 
of earthenware, &c., the raising of minerals, the smelting of iron ore, 
the refining, puddling, shingling, anneaiing, and rolling of iron or 
other metals, or to the casting of iron. 

Two important documents have been recently issued by order of 
Government, from which, aided by the Birmingham press, we cull the 
facts most suitable to ourown columns. ‘The Board of Trade accounts 
for November show a very serious decline in the declared value of 
British manufactures exported during that month. The comparative 
diminution of that and a former month has not, however, reduced the 
total for the eleven expired months of the present year below that of 
the corresponding period of last year, the aggregate amount being 
£115,007,196 against £105,845,631. The month of November, 
however, shows the large decline of one-fifth, namely, £8,285,895, 
against £10,272,075. It is less even than the value returned for 
November, 1855. This large decrease is not the effect of any single 
cause; it applies to nearly every country with which we have any 
trade, and to nearly every branch of manufacturing industry. 

The value of the fictile and metallic manufactures exported stand as 
follows :— 


1856. 1857. 

Earthenwate and porcelain .- +» £132,938 .. £93,928 
Glass .. oe 6s 00 08 os «- 49,340 46,103 
Hardwares and cutlery .. .. «. 371,564 315,092 
Machinery —Steam engines «+ 101,516 44 604 
- Other kinds ., oe 172,249 .. 250.02 
Metals—Pigiron.. .. .. «. es 119,802 .. 100,19 
a Bar and rod-iron.. .. ++ 454,733 .. 388,982 

” Iron wire ee ee ee 23591 .. 31,962 

pas Cast-iron ee ce of oe of 79,216 .. 60,429 

»»  Wrought-iron .. .. . «- 329,410 .. 321.454 

“A Steel ine we om ao Ae a. eee 

a Copper, unwrought .. .. .. 50,246 .. 82,806 

- Copper, sheets and nails 159,720 .. 108,338 

Ke Whought copper .. ° 15,261 . 51 350 

as Brass eo ° 14,415... 15,135 

~ Jad nee a 40,899 .. 25,613 

> Tin, unwrought .. ee 17,555 17,381 

- Tin plates .. «se +. oe of 136,260 .. 53,592 
P'at>, plated wares, watches,andjewellery 51,115 40,287 


The blue book of colonial statistics, compiled in that department of 
the Board of Trade presided over by Mr. Albany Festienaen, has 
just been issued, and though its most recent information is no later 
than 1855, it contains much that is both useful and interesting. The 
total imports into the Presidencies of Bengal and Madras show a 
falling off as compared with the two preceding years, while as regards 
Bombay, there was an increase during the same period :— 


Bengal. Madras Bombay. 
Arms and ammunition - £8,052 .... £2,041 .... £10,960 
Glacewares 1c cc co co oo TOO 8,344 ..-. 19,884 
Jewellery .. .. se «< SEE uc 18,321 8,005 
Machinery .. «2 of «o- oo 73,304 4... 11,505 wee 40,834 
Metal goods ..  .. ws 197,834 .. 24,298 .... 52,632 
Metals: iron ee ea Ul 86,856 .... 64997 
Porcelain and ear.lienware so Bete oo 4,692 .... 17,089 


The decline in earthenware and porcelain was not limited to the 
United States, but extended to Canada, and, in a less degree, to 
Brazil. ‘To the latter country, and also to India and Australia, there 
was a marked increase in the exportation of hardwares and cutlery ; 
but this improvement was more than counterbalanced by the decline 
in the orders from the Hanse Towns and from the other side of the 
Atlantic. The machine trade, it will be seen, except the manufacture 
of steam-engines, was more flourishing than any other; this was 
owing to the increased shipments to France, Holland, and Australia 
Other kinds of machinery fell off more than one-half, the chief 
activity being occasioned by orders from Spain, though these were 
executed to a much less extent than during the corresponding period 
of last year. Pig-iron exports were chiefly to Holland and France, 
and to the former country there was also a large increase in the ex- 
portation of bar and rod-iron. The shipments of both descriptions to 
the United States declined, while those of cast-iron to the same 
country increased, but diminished to India and Australia. The 
decline in wreught-iron was confined to India and the United States. 


‘The copper trade was more flourishing, an increased exportation of 
the metal in pigs and bricks having taken place to France and 


Belgium, the latter country being also the only one to which the ex- 
ports of copper and yellow metal sheets and nails show no decline. 
The falling off in tin-plates was equally general, being as great in the 
case of Canada and the Hanse Towns as to the United States; the 
Australian demand was not affected to the same extent. 

The chief competitors with British manufacturers in supplying the 
foregoing articles to India are France, the United States, and China; 
France sends arms, glass, porcelain, and jewellery to Bengal, and the 
same, with the addition of machinery and metal goods, to Madras. 
The American trade is chiefly with the latter Presidency, and is of 
the same description as the French. Belgium has a small trade with 
Bengal in arms, glass, and metal goods; and small shipments of 
machinery, hardwares, and glass, are made from German ports. 
China sends arms, glass, porcelain, hardwares, and jewellery to 
Bengal and Bombay, but to Madras only porcelain and jewellery. 
The Arabian and Persian merchants trade only to Bombay, princi- 
pally with arms, glasswares, and jewellery. 

The exportations to Canada in the same year were, as regards the 
principal manufactures of this locality, as follows :— 








Great United Other foreign 
Britain. States. Countries, 

Clocks and watches... .. .. £6,081 .... £22,775 .... £6,503 
Earthenware .. oc cc ee 52,456 noc 9,527 . 434 
Glass .. . 8 0s os 5,848 eo 5,769 14,723 
Giass wares ww ww we we) 12,594 29,688 .... 1,640 
Iron and hardwares.. .. .. 298,054 co 380,081 2.0. 5,575 
Jeweilery and plate... .. .. 30,354 ... 19,434 .. 9,824 
Machinery .. .. «+ «+ ee 71,402 .... 81,998 ee 
Pig-iron «ewe eo ef 31,632 .. 6,438 oe 
Wrought-iron oe «+ ee 353,779 ... 37,423" 2.06 237 
Iron and earthenware would thus appear to be the principal articles 


in which the British manufacturers command the markets of 
Canada, while as regards clocks and watches, glass, and machinery, 


‘ 





they are successfully rivalled by the United States. The same pro- 








all persons familiar with clockmaking. By a law of nature pendulums 
had a tend 





portions between the British and American trade in these 
tures prevail in New Brunswick, into which the British imports, in 
1855, were valued at £377,845, and those from the United States at 





£782,762. As regards the Australian colonies, the importation of 
manufactures, other than those of this country, is not on the same 
extensive scale, the American trade, which is the principal, being 
chiefly with Victoria. The following table shows the imports of the 
undermentioned British manufactures into each colony :— 
New South South West 
Wales, Victoria, Australia. Australia. 
Cutlery £6,671 .. £6,084 Hardware, Hardware. 
Earthenware 18,325 30,633 8,939 .. Glass 
Hardware .. 220,099 304,385 53,633 s 6188 
Glass .. 43,160 — 6,119 6 901 
Iron and steel 39,460 293,959 .. 18,154 oe ee 
Jewellery 20,275 43,736 .. Plate, &e, .. — 
Machinery .. 79,618 99,605 .. 16,268 —_— 
Nails, iron... .. 10,162 21,738 — ao 
Plate and plated — 
wares ee «+ 14,507 .. 12,619 .. 5,685 _— 
Tin wares .. 538 .. 6312 .. —_— —_ 


Watches & clocks 16,270 14,545... oe 
The exports of cutlery and hardware to the Gold Coast in the 
same year smounted in value to £15,745; to Sierra Leone, £4,250; | 
and to the Gambia, £737, exclusive, in the last ca-e, of cutlasses, | 
£760, and ironmongery, £277. The value of the earthenware ex- | 

ported was £2,168 to the Gold Coast, and £1,401 to Sierra Leone. 

The following is an interesting commercial resumé of the London | 
Stock Exchange correspondent of the Birmingham Daily Post. It is 
dated “ Monday evening :—” 

* The tetal number of important commercial suspensions during the 
memorable year about to close amounts to 175. Only thirty-one of 
these occurred up to the end of July. In August and September there 
was amarked increase—the premonitory symptoms of the coming 
storm—but the number in these two months did not exceed twenty. 
At length the monetary pressure became so intense that many houses, 
whose opulence and stability had never been doubted, succumbed to | 
the tempest which raged with greater or less fury from the commence- 
ment of October to just the middle of December. During these 
months 124 houses suspended payment. The liabilities of the London 
firms are estimated at £15,000,000, and those in the provinces, which 
include banks in England and Scotland, reach the large sum of | 
£35,000,(00, making a grand total of £50,000,000. Up to the present 
time only five houses have resumed business. The remainder have 
gone into liquidation under inspectorship, with the exception of a few 
who have been compelled to appear in the Bankruptcy Court. In 
turning over this long list of commercial disasters it is easy to trace 
some general and chief causes successively predominant, the first and 
most important of all being the crisis in America, which brought 
down the firms on this side connected with the American trade; next 
occurred the failure of houses in the German and Baltic trades, which 
ae in the consequences of the crisis of Hamburgh an’ the 
North of Europe. In the month of November the firms engaged in 
the iron manutactures were more particularly affected, and in Decem- 
ber the woollen cloth manufacturers. Supervening upon and aggra- | 
vating the crisis in particular districts were the difficulties experienced 
by joint-stock banks at Liverpool, Glasgow, Wolverhampton, and 
Durham. The curtailment of monetary facilities and want of confi- 
dence have been the natural concomitants of this gloomy period, and 
now that the worst is over, every branch of enterprise and industry is 
naturally in a weak and prostrate condition, uvable for a time to re- 
cover vitality, but lying temporarily in a stagnant and torpid state. 
But there are reasons fur anticipating that this season of suspended 
activity wili be of shorter duration than any similar period expe- 
rienced after a commercial revulsion. Our commercial system is firmer | 
than we now know it to have been last with foundations | 
more solid, and though the lessons of the autumn may lead to exces- 
sive caution for a long time to come, yet it is urgent that those who 
have sustained losses during this year should endeavour to repair | 
them with as much haste as is consistent with form. ‘The present | 
period of the year is at all times a season of deadness in trade, but 
consumption, though checked, proceeds in the worst of time, however 
slowly, and in the end demand quickens, trade revives, and is restored | 
to its wonted activity, and the opportunity of profiting by the general | 
prosperity once more presents itself to all classes. The favourable po- 
sition of the Bank of England will unavoidably tend to encourage the | 
early return of this much desired time. Money will not long continue 
accumulating and unemployed in a country which offers so many | 
facilities for its profitable use; and as speculation is not likely to suc- 
ceed closely on a severe crisis, the more important interests of com- 
merce and manufactures will derive benefit all the sooner from the 
improved state of the money market. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Pusiic CLocks: Some Observations thereon by Mr. E. B. Denison, Q.C.—Tue 
LaTE FaTaL ACCIDENT aT HowpEa—Savines Banks: Progress of Thrift 
— AnoTrHER New Worknouse: Huddersfield — Tuk Nontu Su1erps 
Sattors: An Impending Strike—Sovrtu Eastern Ramway: Action for 
Compensation —— ANOTHER EXPLosION OF THE BOILER OF A PORTABLE 
AGRICULTURAL Encine: Three Lives Lost—Reronmatonry HvuLk FoR 
JuvensiLe Orrenpers: //uli—Tur Mancnester Exnisition or Art 
TreasuRes: Complimentary Voteto the Committee from the Town Council— 
Tue COLLIERY Explosion nEaR Barnsvey: Probable Causes of the Disaster 
—Tue EXaMInaTions OF THE Sociery or Ants: Yorkshire Mechanics’ 
Institutes thereon— State or Trave: Increase of Pauperism at Leeds and 
Rochdale: A Rally in Colton —Gas Dispvre at Mancntstern—Tue 
Recent LEcTURE ON AGRICULTURAL IMPLEMENTS AT THE SOCIETY 
or Arts: A Lincolnshire Farmer on Steam Threshing—A Boi 
Sanitary REFORMER— Mk, Wuirwortu's EXPERIMENTS WITH SMALL ARMS 
—Pnrorosep New WoRKs AND ARRANGEMENTS AT BIRKENHEAD—A Com- 
MITTEE WITH TOO MUCH Money: A Rare and Odd Case—TuE QuesTION 
or A Harsourn or Reruce on THe Eastern Coast: Great Yarmouth 
anxious to assrt its Claims—Lire Boats oN THE Norrotk Coast: IJn- 
creased Attention to be paid to thm—Provosep RESTORATION OF MancuEs- 
TER CATHEDRAL—A CHAPTER OF AcciDENTS AT LixncoLn: Damages £1,000 
— Fat. or A GinpeR or A Ratmway Bripce—Art Exsisition oF THE 
RorsensamM Mecuanics’ InstituTIoN—TuHE Estate or Messns. HARRISON, 
Wartsox, anpd Co.: Hull—Dratwwace Works at West Ham: £65,000 
Wanted—RESIGNATION OF THE SURVEYOR OF THE CHELMSFORD BOARD OF 
HEALTH: Appointment to a similar Ofice at Croydon—DeaTu oF Sim 
Grorcs CAYLEY—THE SIAMESE AmBassapons aT LIVERPOOL—ALSO THE 
PRESIDENT OF THE BoaRD OF TRapE—TuE Litvexroot Docks: Sugges- 
tions for Working them. 


Mr. E. B. Denison, QC., has been giving an entertaining lecture on 
public clocks to the members of the Leeds Philosophical and Literary 
Society. Mr. Denison, in the course of his address, observed that 
twelve years ago the state of opinion in England as to the public 
clocks was such, that when tenders for the Reval Exchange cluck 
were asked for, the condition laid down by the Astronomer Royal 
being that every hour should be struck exact to one second, there was 
only one tender sent in, a second eminent clockmaker denouncing the 
condition as impossible. At the present time there were clocks going 
in London and elsewhere which did not vary one second in a month, 
and in some clocks it had not been found necessary to alter a single 
beat of the pendulum for three months. Formerly the average price 
of a turret clock was from £400 to £600; now, a good turret clock 
could be put up for £160; so that there was not only greater accuracy 
in the mechanical constiuction of the clock, but a reduction in price 
equal at least to one-third. ‘This reduction had been effected by the 
simplification of the machinery, and the substitution of rough cast 
iron wheels and works for highly finished and costly wheels and 
works. The latter were no doubt necessary under the old mode of 
construction, but under the improved mode, the friction being neutra- 
lised, the former were quite as goud. ‘Ibis friction had reference 





chiefly to the pendulum, the imprrtance of which was understood by 


v always to travel in the same time, whether the are 
they traversed was short or long; and, speaking in general terms, the 
problem to be solved in clockmaking was to get the pendulum to 
swing always in exactly the same arc. There were necessarily some 
cisturbing causes which could not be obviated, but under the old mode 
of construction the friction on the axes of the several wheels on the es- 
capement and on the hands, from the state of the weather, were such 
as to introduce the most serious disturbances, and the improvements 
recently made by himself and others had been made in order to get rid 
of these disturbances, He had found by recent experiments that the 
pendulum of the Westminster clock, which weighed six ewt., only re- 
quired an ounce weight, falling one-tenth of an inch at every beat, to 
keep it going. so that if they could remove the disturbing causes to 
which he had referred they would see at once that the problem of 
clockmaking was solved. His attention h»d been directed a long time 
to this subject, and a few years ago he invented a spiral spring escape- 
ment, which, though only weighing one-sixth of an ounce, kept the 
Westminster clock going with the greatest accuracy for several 
months. This escapement he had still further improved by the intro- 
duction of what he called a three-legged escapement, weighing only 
one-third of an ounce, which was found to do its work with the 
greatest accuracy. The danger in escapements of so light a constitu- 
tion was, that they might attain a velocity which would render 
breakage certain, but this was obviated by the introduction of the fan 
fly. On the subject of dials, Mr. Denison recommended the substitu- 
tion of the concave form for the convex. In the drawings of the dial 
of the clock of the Leeds Town-hall, he found the area very much too 
small. The rule laid down from experience was, that the diameter of the 
dial of a public clock should beone-tenth its height, upon which principle 
the dial for this clock should not be less than fifteen feet in diameter, 
As to the bell, it ought to be sufficiently strong and powerful to 
make its sound beard and known all over the town, They could not 
have quarter bells in proportion to the large bell, without going to a 
very great expense, and, in comparison with other things, they were 
absolutely useless, From calculations he had made, he was satisfied 
the townspeople might have a clock, second only to the Westminster 
clock, with a bell weighing four tons, for £1,000. Illuminated dials 
could only be done well at an enormous expense, and as there was no 
market for clocks such as he had been describing, competition was 
not the proper way to get them made well. The lecture was favour- 
ably received. 

The late fatal accident at the Ouse Chemical Works, near Howden, 
has formed the subject duriny the last few days of a lengthened official 
investigation. It will be remembered that a large chimney at the 
works, 127 feet high, fell with a great crash upon a chamber, where 
a number of men were working, and that seven lives were sacrificed. 
It seems that a slight deflection had been observed in the chimney, 
and that steps had been taken to correct it. A commencement was 
made by removing a course of bricks, three-fourths of the way round 
the chimney, about ten feet above the ground; and when a brick was 
taken out, it was replaced by a thinner one, and an iron wedge putin 
upon it. The chimney was cracked at the side on which it leaned, 
and on the day before it fell it bulged out. This was attributed at the 
time to two of the mid-feathers (binders between the outer and inner 
walls) not being relieved. Mr. Oldham, C.E., of Hull, ascribed the 
accident to two causes. First, an undue pressure thrown upon that 
part of the chimney where the mid-feathers had not been cut at all, 
or not sufficiently cleared. Second, owing to the peculiar construc- 
tion of the chimney it was quite impossible that the due weight or 
support should have been thrown on to the other mid-feathers, the 
effect of which would be undue pressure thrown into those parts of the 
chimney which were undisturbed, thereby producing the fractured 
and bulged appearances, Mr. O'dtham also stated that be should not 
build another chimney on the place where the foundation of the old, 
one stood, and he deprecated the cutting of the chimney at all. 


The returns made by the savings banks in this district exhibit sa- 
tisfactory results, ‘The number of depositors, and the amount depo- 
sited, seem to be slowly increasing, a circumstance which augurs well 
for the past condition of the working classes. 

There seems to be quite a passion just now for new workhouses,. 
One is rising rapidly at Norwich, which is designed to accommodate 
1,200 paupers. ‘The Huddersfield guardians, more moderate in their 
views, have agreed to purchase a site, and erect a building to accom- 
modate 600 persons—the total cost not to exceed £10,000, It will 
be remembered that a new workhouse is also contemplated at Leeds, 

The North Shields sailors have held a meeting to consider their 

sition, and a proposition from their employers that the wages in the 
Laken coal trade should be reduced from £5 to £4 10s. per voyage. 
The men, although numbers are out of employment, determined to 
resist the reduction. 

The South Eastern Railway Company have been cast in £600 
damages in an action for compensation, brought against them by the 
widow of a hairdresser, who was killed in a collision at Lewisham, 
Kent. ‘The plaintiff took proceedings to recover compensation in her 
own behalf and that of ber infant son, and £350 was awarded to her, 
and £250 to the child. The jury were not unanimous on the subject, 
but the award of eleven of them was taken by consent. 

Three lives have been lost by the explosion of a portable engine at- 
tached to a steam threshing machine, at Thorne, Yorkshire. The 
explosion was of a most frightful character, and besides instan- 
taneously killing the owner of the engine and two youths, blew a 
fourth, a youth, into a dike on the opposite side of the road, and a. 
cousin of the last-named off a haystack into a field. The damage 
done was immense, and the boiler itself was blown all to pieces. The 
accident is attributed to too high pressure. An inquiry bas been 
commenced, but an adjournment has been made, in order that an 
engineer of eminence may report on the disaster. 

A reformatory hulk for juvenile offenders has been placed in the: 
Humber, at Hull. 

The Manchester Town Council have agreed toa resolution highly 
complimentary to the committee for conducting the Art Treasures 
Exhibition. 

An inquiry is proceeding into the explosion, attended with the loss 
of two lives, at the Strafford Main Colliery, near Barnsley. The ex- 
plosion occurred in a driftway which the deceased were driving 
through the Park-gate seam, leading from the engine pit to the bye 
pit. The depth of the shaft from which the drift was being made is 
235 yards, and to this shaft and the drift (which had been driven 
about 20 yards) the explosion was confined. Recently at this colliery 
the Silkstone seam, which is at the above depth, had been reached. 
For a short time the Silkstone bed was worked a little, but about a 
fortnight ago it was abandoned, while the drift in question was 
driven, in order that a proper state of ventilation might be obtained. 
The shaft below the driftway and the Silkstone bed were ventilated 
by means of a fan and air pipes. These were, however, diverted from 
the Silkstone bed to the drift in which the men were commencing to 
work, and by this means the Silkst seam b unventilated, 
and the gas generating therein coming in contact with the lights of 
the deceased is supposed to have caused the explosion. 

The central committee of the Yorkshire Union of Mechanics’ 
Institutes have agreed unanimously to the following resolution >— 
“ That this committee, whilst retaining its strong preference for the 
system of examinations yey bevy re including oral examina- 
tions by examiners from the Society of Arts, recommend the institu- 
tions in the Yorkshire Union to conduct the examinations of the 
coming year on the new scheme submitted by that society, with the 
hope that experience will show which of the two systems is the more 
ts th and yy H 

The reports from the principal centres of trade do not exhibit much 
variation; but here and there things are reported to be a little more 
cheerful. At Rochdale, the number of paupers relieved in the week 
ending Dec. 19, was 2,880; in the corresponding week of 1856 
2,148 were assisted. At Leeds in the week ending Dec. 19, 4,392 
persons were relieved against 4,042 in the corresponding week of 
1856. Under all the circumstances this increase must be regarded 
assmall. At Liverpool and Manchester there has been a better 
feeling in the cotton market, and prices have rallied slightly. 

Complaints are made in Manchester on the price charged for gas. 
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Ratepayers’ associations are being formed and a gas consumers’ com- 
pany.is talked of, The gasworks of the city are the property of the 
corporation, and it is said that they produce a considerable profit, 
which is applied to the reduction of the rates. This is not considered 
satisfactory by the consumers, as it is urged that the non-consumers 
derive advantage from the system while they contribute nothing 
towards its maintenance. / 

The recent lecture at the Society of Arts on agricultural imple- 
ments has provoked a letter from a Lincolnshire farmer in reference 
to the vexed question of the cost of threshing corn by steam machi- 
nery. The writer (Mr. W. H. Smith, of Sleaford) says“ As I hap- 
pen to be well acquainted with threshing machines, I was much 
surprised on reading such contradictory statements msde by the 
members. Corn, it is said, is threshed out at the rate of from 100 to 
150 quarters per day, at a cost of 2s. 6d. per quarter. Now, in Lin- 
colnshire we cannot do any such quantity; but, if it were possible, 
the price named, 2s, 6d., would be too high As there could not 
possibly be more than eighteen men employed to advantage, the cost 
would be as under, if the machine had to be hired :— 

Machine, with two men : £1 8 O per day, 
Sixteen labourers, 2, 6d... oe See 


Coals, even at a high charge .. 010 0 ~ 
£318 0 , 


. 

So, if the amount threzhed was, say 120 quarters, it would not exceed 
8d. per quarter. Mr. Baker, in his comments, declares Mr Sidney to 
be wrong, but did not properly correct him. I will now give you my 
estimate, first stating that I let out five machines in Lincolnshire, and 
that my experience dates further back than that of any other person. 
Of mown wheat and barley the average would be about forty quarters 
per day; of oats my machines have threshed over 100 quarters, but 
that is considerably over the average. A farmer in Lincolnshire 
having the machine to hire pays about as follows :— 


Machine and two men ee -«- £1 8 O per day. 
Say eleven Jabourets, 2s. 6d... oe ae 
Coal about ee ee +e or os 8 ~» 


Beh. « 
which is considerably under Mr. Baker’s estimate.” 

Mr. Peter Spence, of Manchester, in a tract entitled, ‘ Coal, Smoke, 
and Sewage, scientifically and practically considered, with sugges- 
tions for the sanitary improvement of the drainage of towns, and the 
beneficial application of the sewage,” proposes a system of 

ti heric or g sewage, and the complete removal of all 
gases to a safe distance from towns. Mr. Spence “* would combine this 
gaseous sewage in such a form with our town drainage, as would 
bring all the liquid sewage into contact with the gases from our 
furnaces and our house fires, the liquid sewage being kept, as now 
generally proposed, separate from all surface drainage.” 

Mr. Whitworth, of Manchester, undertook, recently, certain ex- 

riments with the view of ascertaining the best form of tube and 
Pall for small arms, A brick shed 500 yards long, and roofed over, 
waserected on a piece of land attached to Mr. Whitworth’s private 
residence, near Manchester. In this shed many thousand experiments 
have been made as to the range, force, and correctness of flight ‘of 
balls and cones of various forms, projected from rifle barrels of 
peculiar construction ; and it is understood that the cost of the ex- 
periments has not been less than from £15,000 to £20,000. The new 
rifles are said to have given results far beyond those of any other 
weapon. The experiments, which were undertaken at the request of 
‘Lord Panmure, have excited a good deal of interest in military circles, 

The Birkenhead commissioners have adopted a petition to Parlia- 
ment praying for powers to construct new water and gas works, and 
to transfer the present works from the company to the township, A 
petition for a bill for effecting an arrangement with the bondholders | 
was al-o adopted. It sets forth that, in 1850, various provisions were 
enacted in the Birkenhead Improvement Act relating to certain mort- 

es of the petitioners called their general mortgage debt, providing 
or the mode of paying off or redeeming the same, and also enabling 
them to sell certain lands at specified schedule prices, or in exchange 
for mortgages ; that the petitioners had, to a certain extent, carried 
the provisions of the act into operation, but they could not derive the 
full benefit thereof unless certain of its provisions are altered in various 
particulars, and further powers given to the commissioners ; that it is 
expedient the commissioners should be incorporated ; and that a bill 
for effecting these objects had been prepared, and leave to introduce 
it was now sought. 

An odd question has been debated for some little time past in 
Essex—viz., the appropriation of a surplus of £551, remaining from 
the subscription raised in the country to carry out with éc/at the 
meeting of the Royal Agricultural Society at Chelmsford. It has 
been determined to devote £200 of the £551 to a pedestal for a 
Russian gun at Chelmsford, and the remainder to the formation of a 
local agricultural society. It is not often that public bodies or com- 
mittees suffer from an embarras de richesses ; at Salisbury, last year, 
the inconvenience was certainly not experienced. The surplus at 
Chelmsford, avove the amount actually paid to the society, was 
nearly £1,000. 

The Great Yarmouth Town Council have deputed a committee to 
bring the claims of their port before the committee of the House of 
Co' inted to ider the question of a harbour of refuge 








on the north-eastern coast. 

The management of the life-boats on the Norfolk coast has been 
transferred, by a local society, to the Royal National Life Boat 
Institution. When the coast was visited by a severe storm, about 
two months since, the boats were found to be in an inefficient state, 
and they are to be immediately repaired, &c., by the Life Boat Insti- 
tution. The negotiation has been some time on hand, but it has at 
last been concluded satisfactorily. 

A “movement” has been commenced to promote the restoration of 
Manchester Cathedral. ‘The cost is estimated at £20,000, 

An alarming accident bas occurred in the mill of Mr. Rudgard, 
Lincoln. It se»ms that the driver of one of the three engines in the 
mill (a beam engine), who had been no considerable length of time in 
the employ of Mr. Rudgard, by some oversight permitted the en- 
gine to run away with him. The high speed arrested the attention of 
the foreman of the miller department, who rushed to the engine-room 
and at once reduced the rate at which the engine was running. 
Shortly afterwards Mr. Rudgard himself entered the room, and the en- 
gineer, it is presumed, deeming the engine was making less st-okes 

minute than it should make, attempted to increase the pressure, 
bat put on the whole power of steam, and becoming confused so lost 
all self-commard that he could not either turn back the valve or 
speak, all mental power seeming to be concentrated upon an approach- 
ing catastrophe, and the desire to save himself and his master. He 
rushed towards the providentially open door, endeavouring also to get 
Mr. Rudgard to the door, but in doing so pushed that gentleman upon 
the iron railing placed to keep people from getting entangled in the 
machinery. In a moment the crank snapped, the strength being in- 
sufficient to sustain the sudden and severe strain put upon it; the 
next moment the large beam broke in two, and fell with the broken 
end upon a cross beam supporting the floor, the connecting rod part! 
breaking the force of the full. Close to this spot Mr, Rudgard stood, 
and the portion of beam barely missed him. The timber beam upon 
which it rested, after it had fallen through split and bent, was not 
snapped in two; had this been the case the floor would have gone into 
the pit below, and Mr. Rudgard would have been buried amidst 
broken timbers, iron, &c. A moment after the cylinder burst with a 
loud explosion, and the place was deusely filled with steam. The en- 
tire amount of damage done is estimated at £1,000, but Mr. Rudgard 
and the engineer providentially escaped without injury. 

One of the girders of the railway bridge at blyton, near Gains- 
borough, broke the other evening while a coal train of twenty-seven 
trucks was passing over it. Five trucks fell into the road below, and 
others were knocked to pieces. The persons in charge of the train es- 
eaped without injury, but the traffic was suspended for some time. 

An iotenaing cones of palatings has been provided by the 
Rotherham M ics’ Institution. e collectiun embraces works 


Dukes, Nieman, Andsell, J. F. Herring, sen., Patmoor, Muller, Shayer, 
Danby, Carmichael, J. H. Baddington, E. Hayes, Martin Ward, Fitz- 

trick, Clater, S. R. Perey, Uggins, Pettitt, Meadows, Watts, Etty, 
Roar (of Bath), A. Williams, Pritchard, Cooper, &c. 

An important judgment has been given in the Hull Bankruptey 
Court, by Mr. Commissioner Ayrton, on certain claims which arose in 
the bankruptcy of Messrs. Harrison, Watson, and Co., bankers, of 
Hull. Messrs. Froggatt, Woodward, and Co., of Nottingham, timber 
merchants, and the representatives of Mr. Edward Burstal!, of Quebec, 
timber merchant, claimed to have returned to them certain bills 
which had been remitted by them to the bankrupts, and which had 
not arrived at maturity when the bank failed in September last. 
Messrs. Froggatt and Co.’s bills amounted to £3,000, and Mr. 
Burstall’s to between £43,000 and £48000, The assignees of the 
bankrupts opposed the claims, on the ground that the correspondence 
between the parties established an agreement that the bills should be 
the property of the bankers, and that the accounts between the parties 
were left without special contract, to be kept according to the ordinary 
usage in Hull between bankers and their customers, and that they 
were so kept. The applicants denied that they ever gave the bankers 
any property in or right of disposal over the bills. The Commissioner 
said there was no special contract, and the correspondence failed to 
show a clear understanding on the part of the applicants of the usage 
alleged by the bankrupt. He therefore ordered the bills to be returned 
to the parties, and the amounts of their prvofs to be reduced 
accordingly. 

It is stated that the West Ham Local Board of Health propose to 
borrow £65,000 for carrying out the drainage of the parish—a subject 
which has been several times before the public. 

Mr Fenton, the surveyor of the Chelmsford Local Board of Health, 
has resigned his office, receiving on his retirement a unanimous vote 
of thanks from the Board. Mr. Fenton, who has carried out some 
rather arduous works at Chelmsford, has been selected out of fifty- 
four candidates, surveyor of Croydon. Mr. Fenton will leave Chelms- 
ford in March, 

Death, always busy, has removed, in the course of the iast few 
days, a rather notable man of the time, in the person of Sir George 
Cayley. The inventive genius of Sir George (says the Leeds Mercury) 
first displayed itself in the successful analysis of the mechanical pro- 
perties of air under chemical and physical action. His papers on this 
subject were published in the philosophical journals of the day, and 
gave rise to a number of experiments bot! in this country and abroad 
on the navigation of balloons, which then took up much of the public 
attention. He pointed out the fallacy of any hopes of success in the 
absence of a given power within a given weight; and, being well ac- 








quainted with the steam-engine, on which he had made many expe- 
riments with a view to the construction of the disc and rotary engine, 
he sbowed that there was little chance of obtaining sufficient power 
from steam. These inquiries led to his invention of the air engine, a 
masterpiece of original conception, which proved the great advantage 
of using expanded air instead of steam, where weight was an impor- 
tant consideration—a discovery that the Americans are now endea- 
vouring to apply, and one that engaged his attention up to the period 
of his death, Lately he made some discoveries in optics, which were 
followed by the construction of an instrument for testing the purity of 
water by the abstraction of light—an instrument which has been lately 
used with success in investigating the waters of the Thames. Another 
of his contributions to scientific knowledge was a remarkably inge- 
nious arrangement for obtaining and applying electric power to ma- 
chinery. He was one of the original promoters and chairman of the 
Polytechnic Institution. He also originated and carried out, nearly 
sixty years ago, an extensive system of arterial drainage, embracing 
40,000 acres on the neighbourhood of his Yorkshire estates, on a prin- 
ciple previously unknown in this country. He was, we believe, be- 
tween forty and fifty years since, one of the first, if not the very first, 
promoters of the drainage and improvements in husbandry which now 
so much distinguish Lincolnshire, where one of his estates was 
situated. He was also the first promoter and adopter of the cottage 
allotment system for the purpose of improving the condition of the 


or on his property. 

Po The Ss £ t lors have been “ionising” in Liverpool. 
Their excellencies found sight-seeing rather bard work. 

The President of the Board of Trade also visited Liverpool last 
week, and inspected the dock works with Mr. C. Turner, Mr. J. B. 
Hartley (engineer), and other gentlemen. The distinguished visitor 
also proceede.t to the observatory and the great landing stage. 

Mr. T. R. Arnott has been addressing the Liverpool Polytechnic 
Society on mechanical appliances to expedite and economise the work- 
ing of the docks of the port. The plans he suggested were hydraulic 
power of a simple and direct action; stationary steam-power with 
shafting ; and locomotive steam-power working on a tramroad. The 
tirst appeared the most available, and would put to a useful purpose a 
share of the sixteen million gallons of water daily which Rivington 
was expected to sapply; ad, if strong pipes were joined on above the 
town reservoir, we should obtain the tull force of the 400 feet fall from 
these hills, which would propel all machinery we could possibly want, 
without the aid and expense of steam-power to accumulate by pump- 
ing. It was proposed to set apart the Prince’s Dock for the British 
vessels, and the Bramley-Moore Dock for the American shipping re- 
quiring dispatch, and, as the transit sheds had been found to answer 
well, to retain them, on the import side, and construct over the sheds, 
on the export side of the dock, a story, in which all the manufactured 
goods could accumulate, so as to lose no time in loading the vessel 
when hauled across. 

Here for the present we pause, “ asking leave to sit again” next 
week, 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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The meta! market is very steady, and, as is usually the case during the last 

week in the year, scarcely a transaction has been reported. 

Rarts.—Not any sales reported this week. The Swedish Railway Com- 
pany, and aleo the South ern Company, are in the market for a few 
thousand tons. 

Scorcn Pie Iron is steady at 52s. per ton for mixed numbers, G.M.B., 
f.0,b. in Glasgow, at which the market closes. The average price for the year 
is, 60s. 2d. ; that for 1856 was, 72s, 4d.; for 1855,71s ; for 1854, 79s. 9d.; for 








by Molenaer, Van Goyen, —— Patel, Claude, Cuyp, Van Olst, 
right, Cannaletti, Houde Koeter, Ibbotson, Andrews, Armfield, 


1853, 61s. 5d. ; for 1852, 45s. 5d.; and for 1851, 40s. 1d. 





Specter is quoted at £24 40s. per ton, sellers. 
Corpsz is dul! of sale, 
Leap.—Nothing doing. 


Trx.—Holders of Banca and Straits are less disposed to realise ; the former 
is quoted at £105, and the latter at £:00 per ton 


Trix PLates.—Several purchases have been made, 
MOATE and CO., Brokers, 65, Old Broad-street. 
London, Ist Jaauary, 1358. 








TIMBER. 
1856. | 1857. |; 1856, 1857. 
perload— £ 8. £ s| 2 8. 2 8.!| rlod—£ 8 £5/;£6 48 
Teak ..............10 0 13 0/11 © 14 0|| Yel. pine per reduced C. 
Quebec, red pine... 4 0 410) 4 5 410 /|/Canada, Ist quality..18 10 19 0} 16 10 18 10 
yellow pine 310 4 5) 4 0 410} 2nd do... 1010 0 0/1110123 10 
St. John’s, N.B., yel. 510 610) 510 6 10|| Archangel yellow..15 © 0 0/17 0 0 
Quebec, oak, white... 6 0 610] 6 O 6 10/| St Petersiurg,yel..10 0 13 0/16 017 0 
i 40 0 0) 5 © 510||Finland...........9 0 10 0/101013 @ 
5 © 510) 5 0 510|'Memel............ lo 0 17 0/13 018 
Dantzic, oak 6 0 7 ©| 6 0 7 O©!|| Gothenburg, yellow. 8 0 12 0/11 015 
217 4 0| 310 4 5 white. 910 © 0/10 012910 
Memel, fir «3.5 4 5) 315 410 |/Gefle,yellow,14ft..21 0 23 0| 21 0 25 
DIB cvescse 315 0 0! 4 0 © O!|Christiania, per, | 
Swedish............212 216) 310 0 0 || 12ft. by 3S by 9422 0 28 0) 24 030 0 
Masts,Quebecrdpine 6 0 8 0| 6 WU 9 0) im, ccoee yellow 
ylpine5 070/508 0 white....16 0 24 0/19 096 0 
Lathwood,Dantscfm 7 0 0 0| 9 010 0||DeckPlank.Dnta) , 9 130) 1 0 110 
Memel...7 0 9 0) 8 0 9 o|| per 4 ft, Sin... 
St. Peters. 9 © © U/11 1012 0||Staves, per standard M 
Deals, perC. 12ft.by 3by9in. | 5 0 6 U||Quebec, pipe.......80 0 0 0/80 085 0 
ea + 0/18 081 0}; puncheon..20 0 22 0/230 023 @ 
ne....18 0 0)19 620 |) Baltic, crown 
StJobnwhiespraceld 0 5 U[I7 01910/| pipe. fy 255 0160 0} 14001500 





IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


ImPorgs, December 21.—500 ingots copper, by Morrison and Co., from 
Melbourne ; 249 bundles hoop iron, by Atkins and Co., from Adelaide; 150 
slabs tin, by Enthoven and Sens, from Hvlland ; 50 cases zinc, by J. Harris, 
from Belgium ; 20 casks ditto, by Qwilchenbari and Co., from Prussia. 

December 22.—43 bundles 6 casks 2 cases copper. by St. Katharine’s Dock 
Company, from the Cape of Good Hope; 168 bars ditto, by Dickson and Co., 
from Buenos Ayres; 18 packages ditto, by F. Phalasso, from Turkey; 16 tons 
lead, by French and Co., from Spain ; 190 bags copper ore, by J. Sealright, 
from Cape ; 2705 ditto, by Thompson and Cv., from ditto; 1,000 slabs tin, 
by J. T. Bell and Co,, from Holland. 

December 23.—10} tons copper, by T. Murray, from Adelaide; 4 cases old 
iron, by Banner Brothers, from Bathurst, R.G.; 16 tons lead, by French and 
Co, trum Spain ; 3,302 bags »pper ore, by London Dock Company, from the 
Cape of Good Hope; 65 barrels plumbago, by ditto, from Ceylon, 2,031 slabs 
tin, by Baring Brothers and Co, from the United States ; 1,179 ditto, by 
Harvey andCo.,from Penang; 504 ditto, by 8t. Katherine's Dock Company, 
from Singapore. 

December 24.—2.300 cakes copper, by Victoria Dock Company, from 
Odessa ; 701 pigs lead, by Enthoven and Sons, from Spain; 408 ditto, by 
Westly and Co., from ditto; 1,394 ditto, by French and Co., from ditto ; 14 
hhds. copper ore, by Pelly and Co, from Adelaide ; 190 bags ditto, by ditto, 
from Cape of Good Hope ; 31 ingots ditto, by H. A. Bevan, from Malaga; 
34 flasks quicksilver, by London Duck Company, from Belgium , 1,139 plates 
spelter, by Krause and Co., from Hamburgh ; 75 oz, silver plate, by J. and R. 
McCrachen, from Belgium, 

December 26.—2,235 pigs lead, by French and Co., from Spain; 34 flasks 
quicksilver, by Rothschild and Co., from Cadiz. 

December 28,—3,083 cakes spelter, by Williams, Foster, and Co., from 
Hamburgh ; 58 casks rolled zinc, by J. Harris, from Belgium; 20 ditto, by P. 
A. Pyman, from Prussia. 





Exports, December 22.—1,732 oz. silver coin, by H. Collier, to Ham- 
burgh ; 3 200 oz. ditto, by G. Scull, to ditto; 104 oz, silver plate, by E. Hahn, 
to Genoa. 

December 23.—4,606 oz. silver ingots, by H. Grey, to Hamburgh ; 15 cases 
zine, by J. Ibery, to Paris; 1,000 oz. silver coin, by Samuel and Co,, to Rot- 
terdam; 8loz silver plate, by J. Thredder, to Madras; 161 oz. ditto, by 
Bennet and Co., to Wellington, 

December 24.—21 cases tin, by F. Morris, to Genoa; 40.710 oz silver bars, 
by Turnley Brothers, to Hamburgh ; 22,400 oz. bar silver, by H. Grey, to 
ditto ; 2} tons iron, by Pel!y and Co., to St. Michael’s, 

December 26.—894 ib. quicksilver, by J. Lamb, to Antwerp; 12 cases iron, 
by C. J. Major, to Alexandria. 

December 29. ~4 cases tin, by J. Harris,to Bordeaux ; 5,174 oz. silver bars, 
by H. Grey, to Hamburgh; 1 cask tin, 3 cases brass manufactures to Cape of 
Good Hope, 





Naw York, December 12. 

Coats.—The sales of Liverpool, which nearly clear the market of this de- 
scription, include 200 tons Halliburton’s Orrel at 8 dols,; an invoice of 200 
ditto Orrel and Cannel at 8 50 and 10°50 dois, ; 100 ditto Cannel, to arrive, at 
10 25 dols., 4 mos,; and 75 ditto, Picton, from yard, 5°50 dols., cash. 

The Philadelphia Commercial List of Wednesday says:—‘* The trade from 
the Cumberland Coal Region this year will fall short about 140,000 tons, and 
the increase frum the semi-anthracite regions of Dykens’ Valley, Treverton, 
and Broad Top, will reach about 60.000 tons, making the decrease in that 
species of coal about 80.000 tons, This will show a deficiency in the supply 
this year compared with the last, as follows :— 


Tons, 
Anthracite, in round numbers oe oe «- 354,000 
Semi-anthracite and bituminous .. oe 80,000 
Decrease +» 434,000 


Corrgrs, &c.—New sheathing copper and yellow metal are steady at our 
notations, Ingot is dull, there being no orders for export. We note further 
sales of 10,000 lb, old at 17 to 18 cents, cash. 

Inon.—The markets remain iaactive, and there is nothing doing, with the 
exception of small sales at retail, 

LEAD. -Since the sales noted in our last, the market has been very quiet. 
Bar, pipe, and sheet remain unchanged. 

NaiLs. — Cut are in good demand at 3§ cents, cash, and 33, 6 mos. 

Srgurer is firm at previous rates. We hear of no sales. 

Suor.—Drop and buck continue as last noted. 

Tin, —Plates continue very quiet, there being little disposition either to sell 
or buy extensively until after lst January. Block has been in better request, 
and we have tu notice sales of 1,950 slabs Banca at 23} to 24 cents, cash; and 
500 Straits, on private terms. 





Coat Propuce.—The following table exhibits the amount of coal 
raised in the United Kingdom in 1856 :— 


tons. 
Durham and Northumberland ae ee — 
913. 


Cumberland... oe ee ee ee ee ee 13, 
Yorkshire - wi ee ee oe oe - 9,083,625 
Derbyshire and Nottinghamshire .. .. 3. 3,293,325 
Warwickshire ., bs ea ee ee 350,000 
Leicestershire .. en ae ‘a 632,478 
Staffordshire and Worcestershire .. 7,305,500 
Lancashire aid ie oe ee - oe e« 8,950,000 
Cheshire oe oi oe ee oe ee oo 754,327 
Shropshire ee ee os ee oe oe . 752,100 
Gloucestershire, Somersetshire, and Devonshire 1,530,000 
North Wales... oe ee oe ae oe -- 1,046,500 
South Wales .. ee ae me am ee +» 8,019,100 
Seotland da eres os oe +o we +. 7,500,000 
Ireland oe oe ee ee ee ee oe 136,635 
Total .. 66,645,450 


Socta, Rerorm rs Rvussta.—An imperial decree has been 
addressed to the Governors of Wallno, Kovno, and Grodno, pre- 
scribing the course to be adopted in those provinces for the ual 
abolition of serfdom. There is to be a transitory period not exceeding 
twelve years, at the end of which the serfs are to be free, In the 
meanwhile they can acquire the possession of their homesteads, payin 
either in money or services; also, such quantity of land as 
enable them to improve their position, and acquit themselves of their 
duties towards their states lands. Once alienated, the it class 
cannot afterwards become part of their lord’s domain. rescript is 
accompanied by a circular to the Minister of the Interior, entering 
more into details: also, by a.circular to the governors of the different 
provi marshals of the nobility throughout nae 
in case the latter desire to ~~) ian aemmamameane it is 
added, the special approval of the Emperor. 
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GEOLOGICAL SOCIETY OF LONDON. 
ABSTRACTS OF PROCEEDINGS. 
December 2, 1857. 
Col. Portiock, R.E., President, in the Chair. 
ORDINARY MEETING. 


James Russ, Esq., 20, Canonbury-park; John Mansell, Esq., 
Dorsetshire ; Edward Meryon, M.D., 14, Clarges-street ; Major 
Anthony Charles Cooke, R.E., Ordnance Survey Office, Perth ; 
James Templeton, Esq., St. David’s-hill, Exeter; and Chris- 
topher Lonsdale Bradley, Esq., Prior-house, Richmond, York- 
shire ; were elected Fellows. 

The following communication was read :— 

“On some pecaliarities in the microscopical structure of 
crystals, applicable to the determination of the aqueous or 
igneous origin of minerals and rocks.” By H. C. Sorby, Esq., 
F.R8., F.G.S. 

In this paper the author showed that, when artificial crystals 
are examined with the microscope, it is seen that they have 
often caught up and enclosed within their solid substance por- 
tions of the materia] surrounding them at the time when they 
were being formed. Thus, if they are produced by sublimation, 
small portions of air or vapour are caught up, so as to form»ap- 
parently empty cavities ; or, if they are deposited from solution 
in water, small quantities of water are enclosed, so as to form 
Sluid-cavities. Ina similar manner, if crystals are formed from 
a state of igneous fusion, crystallising out froma fused-stone 
solvent, portions of this fused stone become entangled, which, on 
cooling, remain ina glassy condition, or become stony, so as to 
produce what may be called glass or stone cavities. All these 
kinds of cavities can readily be seen with suitable magnifying 
powers, and distinguished from each other by various definite 
peculiarities. 

From these and other facts, the following conclusions were de- 
duced :— 

1. Crystals containing only cavities with water were formed 
from solution. 

2. Crystals containing only stone or glass cavities were formed 
from a state of igneous fusion. 


8. Crystals containing both water and stone or glass-cavities | 


were formed, under great pressure, by the combined influence of 
highly heated water and melted rock. 

4. That the amount of water present in the cavities may, in 
some cases, be employed to deduce the temperature at which the 
crystals were formed. 

5. Crystals containing only empty cavities were formed by sub- 
limation, unless the cavities are fluid-cavities that have lost their 
fluid, or are bubbles due to fusion. 

6. Crystals containing few cavities were formed slowly in com- 
parison with those of the same material that contain many. 

7. Crystals that contain no cavities were formed very slowly, 
or by the cooling from fusion of a pure, homogeneous substance. 

Applying these general principles to the study of natural 
crystalline minerals and rocks, it was shown that the fluid 
cavities in rock-salt,—in the calcareous spar of modern tufaceous 
deposits, of veins, and of ordinary limestone,—and in the 
gypsum of gypseous matrls, indicate that these minerals were 
formed by deposition from solution in water at a temperature 
not materially different from the ordinary. The same con- 
clusions apply to a number of other minerals in veins in various 
rocks, and to many zeolites. The constituent minerals of mica 
schist and the associated rocks contain many fluid cavities, in- 
dicating that they were metamorphosed by the action of heated 
water, and not by mere dry heat and partial fusion. 

The structure of the minerals in erupted lava proves that they 
were deposited from a mass in the state of igneous fusion like the 
crystals in the slags of furnaces ; but, in some of those found in 
blocks ejected from volcanos (for example, in nepheline, and 
meionite), there are, besides stone and glass-cavities, many 
containing water, the relative amount of which indicates that they 
were formed, under great pressure, at a dull red heat, when both 
liquid water and melted rock were present. The fluid cavities 
in these aqueo-igneous minerals very generally contain minute 
crystals, as if they had been deposited on cooling from solution 
in the highly heated water. The minerals in trappean rocks 
have also such a structure as proves them to be of genuine 
igneous origin, but they have been much altered by the subse- 
quent action of water, and many minerals formed in the minute 
cavities by deposition from solution in water. 

The quartz of quartz-veins has a structure, proving that it has 
been rapidly deposited from solution in water ; and in some in- 
stances the relative amount of water in the fluid cavities indi- 
cates that the heat was considerable. In one good case the 
temperature thus deduced was 165° C. (329° F.) ; and apparently 
when the heat was still greater, mica and tinstone were deposited, 
and in some cases probably even felspar. There is, then, as has 
been argued by M. Elie de Beaumont, a gradual passage from 
quartz-veins to those of granite, and to granite itself; and there 
is no such distinct line of division between them as might be 
expected if one was a deposit from water, and the other a rock 
that had been in such a state of pure igneous fusion as the slags 
of our furnaces or the erupted lavas. When the constituent 
minerals of solid granite, far from contact with the stratified rocks, 
are examined, it is seen that they also contain fluid-cavities. This is 
especially the case with the quartzof coarse-grained, highly quartz- 
ose granites, in which there are so many, that the proportion of a 
thousand millions in a cubic inch is not at all unusual; and the 
enclosed water constitutes from one to two per cent. of the volume 
of the quartz. However, besides these fluid cavities, the felspar 
and quartz contain excellent stone cavities, precisely analagous 
to those in the crystals of slag, or erupted lavas ; and thus the 
characteristic structure of granite is seen to be the same as that 
of those minerals formed under aqueo igneous conditions in the 
blocks which are ejected from modern volcanos ; and the very 
common occurrence of minute crystals inside the fluid-cavities 
still further strengthens this analogy. 

The conclusion to which these facts appear to lead, is that 
granite is not a simple igneous rock, like a furnace-slag, or 
erupted lava, but is rather an aqueo-igneous rock, produced by 
the combined influence of liquid water and igneous fusion, under 
similar physical conditions to those existing far below the surface 
at the base of modern volcanos. 

These deductions of the author, therefore, strongly confirm 
the views of Scrope, Scheerer, and Elie de Beaumont ; and he 
agrees with them in considering it probable that the presence of 
the water during the consolidation of the granite was an in- 
strumental, if uot the actual cause of the difference between 
granite and erupted trachytic rocks. 

Mr. Sorby’s memoir was illustrated by numerous microscopical 
specimens of the rocks and crystals described: and there were 
exhibited at the meeting—1st, the Society’s rich collection of 
Nummutites and other Foraminifera that had been lately 
mounted for the Society by W. K. Parker, Esq.; 2ndly, some 
fine specimens of Clathraria from the ironsands of Leighton 


Buzzard, presented by C. Pettit, Esq.; and 3rdly, some rocks 
and fossils from India and Valparaiso, presented by the Rev. S. 
Hislop and Dr. C. Forbes. 





HEATING AND VENTILATION. 


Nomerovs trials have been made to effect heating through the 
circulation of steam. The only drawback to it appears to be 
its costliness ; but as it is, under many circumstances, its use 
cannot be dispensed with. We believe, therefore, that the de- 
scription of the system adopted in the magnificent hospital built 
in the wood of Vincennes will be read with interest. 

The machinery has been adapted not for one purpose only, 
but to effect the heating and ventilation simultaneously. 

The heating is secured by the circulation of steam, which has 
been adopted as the more economical, both as to the cost of its 
establishment and the annual expenses. Two boilers can work 
together or separately, as may be required, furnishing steam to 
the several localities to be heated, by means of current pipes 
placed longitudinally between the floors of the apartments. 

These pipes are covered with cast iron plates, Stoves filled 
with water, warmed by worms in connection with the pipes, 
through which the steam circulates, are placed at certain dis- 
tances in each of the apartments. Between the stoves, gratings 
are placed in the floor over the steam pipes. The rooms are thus 
warmed by the radiation from the water stoves, and the radiated 
heat from the steam pipes passing through the gratings. 

The steam pipes are so arranged with cut-offs as to permit the 
heating only the places occupied. A column from the boilers, 
ascends to the upper floor, and returns to a condenser, and so a 
slow but continuous current is secured. The horizontal pipes for 
heating each story are branches from this main column, and after 
traversing their course, returning back to communicate with the 
descending column, which the condensed steam is conveyed. A 
cock placed on the supply, as well as the discharge pipe near the 
branching off in each apartment, permits of interrupting at 
will the heating of the rooms. 

By ventilation is understood the removal of the vitiated air 
from apartments, and its replacement by pure air. The 
quantity of air required has been fixed at 30 milimetres (1 2 
cubic feet) per bed per hour; but the apparatus is sufficiently 
powerful to afford double that quantity in cases of epidemic or of 
iusufficient ventilation. 

The removing of the impure air is effected by the use of aper- 
tures placed in the walls between the beds and a little above the 
floor, which apertures open into pipes descending to the ground, 
and leading by means of horizontal pipes into a main pipe which 
passes to the base of a tower rising above th» ricge of the central 
pavilion. The chimney of the boilers pass»: up the centre of 
this tower for its entire height, and creates within the tower, by 
the heat it produces, a draught in the main pipe, and an ascend- 
ing movement cf ve air. A supplementary furnace is also con- 
structed at the foot of the tower to augment the draught and 
secure extraction of the vitiated air from the room. 

It is not sufficient, however, to extract the foul air from the 
apartments ; it must be also replaced by pure air, in a quantity 
equal to that discharged. This result is arrived at by means of 
large pipes placed at the extremity of the rooms within each 
wing, ascending from the cellars, aud passing under the floors of 
each room. ‘the pure air from the lower storey ascends and 
becomes warm by the aid of the heated water stoves. Lateral 
pipes under each floor bring the air to the longitudinal pipe of 
each apartment through which it passes, and it enters the room 
by passing through the gratings contrived in the cast iron plates, 
and by crossing the stoves filled with the heated water. 


BAROMETERS For Fisutnc Vittaces.—Much has been said and 
written about the necessity of establishing harbours of refuge and 
lifeboats for the fishermen of Scotland, and lately, more especially, in 
reference to the appalling loss of life in the storm of November 23. 
I would wish, however, to draw attention to the fact that in some of 
the accounts of that disaster which appeared in the papers there was 
a fact stated regarding one of the fishing villages, in the midst of 
those which suffered so severely—viz., that all ice men and boats 
escaped the destruction which overwhelmed so many of their neigh- 
bours, and this by a much simpler, less costly, and more effective mode 
than that proposed—viz., by the fishermen possessing, or having 
access to the use of, and being guided by, the indications of the baro- 
meter. I believe that were every fishing village and every seaport 
provided with a barometer in a public situation, and easily acces- 
sible, and if some instruction were given in a popular form to 
those most interested in its use, it would be the means of saving 
annually many more lives and much more property than the most 
numerous and costly harbours of refuge or lifeboats.—Sir W. C. 
Trevelyan. 

SUNSHINE AND Fire.—The common opinion that the sun shining 
on a fire tends to extinguish it, and that consequently the embers 
must be shaded, if we would preserve them alive in a fire-place, was 
made the subject of experiment by Dr. Thomas M’Keever. The 
fire employed in both the sets of experiments was a wax candle. 
M‘Keever found it to burn about twelve per cent. faster in the dark, 
but Le Conte finds the light of the sun, even when concentrated by a 
large lens, produces no effect except. by heating. If the air in the 
dark be heated to the same extent, and the air in each case be kept 
equally quiet, the candle burns at precisely the same rate. M’Keever's 
experiments indicated that the candle burned from five to eleven per 
cent. faster in the dark than incommon sunshine. He supposed that 
the chemical rays exercised a deoxidising power, which, to some 
extent, interfered with the rapid oxidation of the combustible 
matter, and by trying the candle in different parts of the coloured 
spectrum (produced by decomposing a ray of light in passing it 
through a prism), his experiments appeared to indicate that a taper 
burned more rapidly in the red than in the violet extremity of the 
solar spectrum.— Scientific American. 

Treat To WorkPropLe.—On Saturday last, Messrs. Beyer, Pea- 
cock, and Co., engineers, Gorton, gave their third annual dinner to the 
numerous workmen in their establishment, in the large saloon at the 
Belle Vue Gardens. Upwards of 500 sat down to a substantial repast. 
After dinner, Mr. Robertson, one of the firm, was called to preside, 
and after giving an opportunity for the expression of loyalty, proposed 
“Success to the trade and manufactures of Manchester,” to which 
Mr. B. Fothergill responded. Mr, Wyke, one ot the workmen, pro- 

d, in a way which evinced that he meant what he said, “ Messrs 





eyer, Peacock, and Co.; may they by their talents and perseverance, 
successfully keep their position amongst engineers, as by their liberal- 


| ity to their workmen they have secured their gradual support and 





goodwill.” The toast was warmly received, and the several partners 
responded, assuring their men of an earnest desire on their part to 
promote their comfort and general welfare, and particularly to culti- 
vate that good feeling wh.ch should ever mutually exist between 
employers and employed. Other toasts followed; and later in the 
afternoon the men were joined by their wives, when the dance, anda 
variety of oi her sports, furnished a pleasant evening’s amusement. 

CoAL unpER Lonpon.—There has been a considerable amount of 
discussion at the Geological Society with reference to the probability 
of finding coal below Loudon and the surrounding district. A high 
authority, however, expresses doubt that the workable beds are likely 
to occur in the neighbourhood, as an examination of the nearest coal 
fields leads to the conclusion that the “ black diamonds” “thin out” 
towards the metropolitan district. 





CHEMICAL. 


INFLUENCE OF SULPHUR AND PHOSPHORUS UPON THE 
CHARACTERS OF MALLEABLE IRON,* 


THE connexion between red-shortness of malleable iron and the 
presence of sulphur exceeding a certain amount, has been ad- 
mitted by metallurgists as tolerably well proved. The connexion 
also between cold-shortness and the presence of phosphorus ap- 
pears likewise to be of the nature of cause and effect ; but at 
the same time there are great differences of opinion as to the ex- 
tent to which these substances are injurious, and the limit within 
which they are not so. The presence of a certain amount of 
phosphorus is regarded by many as advantageous for some kinds 
of iron, from its increasing the hardness of the metal. The 
opposite nature of these characters, ascribed to the presence of 
sulphur and phosphorus, has suggested to M. Janoyer the idea 
that they may be, to some extent, complementary, and he has 
made a series of experiments for the purpose of testing the cor- 
rectness of this supposition. 

In smelting a hematite ore containing only mere traces of 
sulphur or phosphorus, he invariably found that the iron pro- 
duced from the pig metal was to some extent red-short. It 
presented when cold all the characters of the best iron, was 
soft, with black fibres; could be bent and twisted in every way 
without producing a flaw. But when worked at a cherry-red 
heat, it was found to be very brittle, and to have: lost all its 
tenacity. This result was ascribed to the contamination of the 
metal with sulphur, originating from the coke used in smelting. 
This coke contained, on the average, 0°28 per cent. sulphur. 

The same ore lted with cl 1 furnished malleable iron 
that presented the characters of the best iron at all temperatures. 
The puddling in both cases was conducted in the same furnace 
and under similar conditions. 

With the object of counteracting the influence of sulphur, M. 
Janvyer added to the charge of ore one-fifth its weight of an 
oolitic ore, containing 0°2 per cent. phosphoric acid, and when 
smelting with coke as in the former case he obtained by this 
means malleable iron far superior to that previously obtained. 
It was equally tenacious when cold, and did not exhibit any 
indication of red-shortness. 

M. Janoyer has followed out this subject by making a series of 
experiments on the small scale; but the method which he adopted 
of smelting pigiron with pyri*es and using calcined bones in one 
of the comparative experiments, as the source of phosphorus, 
introduced an additional influence in the presence of lime, which 
would most probably have the effect of separating some sulphur, 
and hence the results that he obtained cannot be regarded as 
fairly comparable, and in other respects they seem open to ob- 
jection. It will therefore be sufficient to record the above practical 
result as one worthy of the attention of iron masters. ‘The idea 
which M. Janoyer has put forward is a novel one, and may be 
the means of clearing up some of the discrepancies of opinion as 
to the influence of sulphur and phosphorus upon malleable iron. 











PREPARATION OF BRONZE POWDERS, 
Herr Konia has made some experiments with the view of as- 
certaining the mode of preparing bronze powder, which is gene- 
rally kept secret. The kinds that he has examined are known 
commercially by the names attached to the analytical results. 


Copper. Zine. Iron, Tin. 
1. Pale yellow 82°33 .. 1669 0-16 = 
2. Yellow «> oe 84°50 15°30 007 — 
3. Reddish yellow . 90°00 260 .. O20 _- 
4. Orange e+ 9893 073 0-08 _ 
5. Copper red.. 99°90 - trace .. — 
6. Violet ° 98 22 0°50 0°30 trace — 
7. Green 84°32 15-02 0°03 trace — 
8. White.. = 239 056 .. 96°46 


The bronzes 8, 4, 6, and 7, contained a small amount of oxi- 
dised copper, the surface of the particles being covered with a 
film of suboxide of copper. This was shown by the action of 
acids ; for when the powder was immersed in dilute sulphuric 
or hydrochloric acid, the colour disappeared, owing to the solu- 
tion of the film of suboxide, and the proper colour of the alloy 
appeared. The amount of oxygem could not be estimated, but 
it was less than one thousandth. The bronzes 3—7, were also 
found to contain a minute quantity of fat which, on dissolving 
- pee by dilute acid, separated upon the surface of the 
iquid. 

These results show that bronzes of the most different colours 
possess nearly the same composition. The action of ucid shows 
likewise that the colour is owing to different degrees of oxida- 
tion. It appeared, therefore, probable that in the preparation of 
bronze powder a single alloy is used for all kinds, and that the 
colour is produced by heating to different temperatures. This 
Herr Konig found to be the case; No, 1, when heated, acquired 
successively all the prismatic colours, and finally became a fine 
dark violet. Most of the others presented a similar character, 
and finally became black from complete oxidation. 

Herr Konig is of opinion that the fat in these bronze powders: 
originates from the use of fat in their preparation, for the 
purpose of ensuring uniform temperatures in producing the 
colours, Tallow, or fat oils, would not answer for this purpose, 
since they would, in course of time, cause an oxidation of the 
copper. Wax, and especially paraffine, appear better adapted 
for this purpose. He states that 0°5 per cent. of either sub- 
stance, mixed with the bronze powder in a shallow pan, is 
sufficient. 

The mechanical subdivision of the alloy is effected by rolling 
and hammering, as in the preparation of gold leaf, and then 
grinding the leaves of metal with water between stones, 

Herr Kénig has failed to prepare these bronzes in the wet 
way, by reducing the metal. The only material he was able to 
prepare in this way is that called “iron black,” which is used 
for coating plaster figures, to give them the appearance of grey 
cast iron, This consists of very finely divided antimony preci- 
pitated from solution by means of zinc, 





Tue Russians on THE Amoor River. — The Russian Govern- 
ment have had two iron steamers built in Philadelphia. They were 
brought out in sections, and erected on the Amoor during the winter 
by Americans. They are small boats, but well adapted for the 
navigation of the Amoor. They are to run up the Amoor a distance 
of 2,200 miles, and the Russian authorities expect to have three 
more of a similar pattern on the river next year. There are two 
American engineers in the employ of the Government on the Amoor 
(from San Francisco). Navigation opens on the river about June 1, 
and closes about November 1. The weather near the mouth of the 
river is very severe—the thermometer ranging as low as 30 deg. 
below zero for months, and the country is buried in snow and ice 
during six months of the year. The travelling is done principally 
with dogs and reindeer, and it is not an unfrequent occurrence for the 
inhabitants to have their limbs frozen. The Russians have dis- 
covered coal on the Island of Sagablien, in the Gulf of Tartary, about 
150 miles from the mouth of the Amoor. It is of a superior quality 
for steaming purposes (bituminous). It is found on the surface, in 
veins averaging five feet thick and from eight to ten feet wide. 





* Annales des mines VI, 149. 
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MASSEY AND SMITH’S MACHINERY FOR PLOUGHING LAND. 


Cidtbiéd lds 


Tus invention, by William Massey, engineer, of Newport, and John 
Smith, has reference, Firstly, to the class of machines in which several 
ploughs or other implements are used simultaneously, either drawn 
or propelled by steam or other power, and in the peculiar mode of 
raising the ploughs out of the ground and of fixing them in the 
frame, and retaining them in any position in which they may be re- 
quired. Secondly, in making the wheels of the framework which 
contains the ploughs to serve as guiles to regulate the width and 
depth of the furrow; and, Thirdly, in causing the wheels that sup- 

rt and guide the frame to be turned at right angles when the frame 
is stopped at the headland, so as to prevent the frame from moving 
backwards or forwards, but in such a form that it can move sideways 
to take fresh ground. 

Fig. 1 is a side elevation, and Fig. 2 a transverse section on the 
line A B, of a series of ploughs and frame constructed according to 
these improvements. This combination can be employed for other 
implements than ploughs, but it will be sufficient to show its working 
with a other implements being of course capable of being 
attached to the frame instead of the shares. <A strong frame or car- 
riage a is made, having the guides 6 secured to it for the purpose of 
maintaining the ploughs at the proper distance apart, whilst at the 
same time they are free to move up and down independently of each 
other; c are the ploughs formed to work inside these guides b. These 
implements are made to work with one beam d, which carries the 
wheel e, and this wheel regulates the depth that the plough takes 
into the soil; / is a second beam, working through the guides, and 
acting as an inclined plane ; g isa rack, though a chain may be found 














to answer equally well in this duty; this rack is driven by the wheel 
A and pinion /'; 7 is a small roller, against which the beam fis drawn | 
when the rack g is worked forward, by which movement, so soon as | 


the beam fcomes in contact with the roller 4, the forward motion of 


the rack continuing through the action of the wheel A and pinion /' | 


being maintained while the frame is at rest, each plough is caused to 
rise out of the ground, the point of the share first, until it clears the 
earth entirely, and is in contact with the striking board j; the rack 
motion still continuing, the heel of the share is gradually raised to a 
level with the point, when its further progress is arrested by a loose 
paw! or catch on the rack, this pawl, whilst it throws the rack out of 
action, allows the axle upon which the pinion is hung to rotate, and 
thus bring up in succession the rest of the ploughs, each of which is 
attached to 9 separate rack, these racks being of varying lengths to 
admit of the ploughs being set at a suitable distance apart, :n order 
to prevent clogging, and to facilitate their working cleariy and 
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require. The levers v,v are fixed to the side of the frame, for the 
purpose of regulating the frame; at the end of each furrow they are 
connected to the slides p by the links w, w; the stays z maintain the 
ploughs in their position and free from lateral motion when at work ; 
y, y being carrier wheels, moving freely in any direction, and sup- 
porting the frame. 

The action of balancing and shifting the frame when at the head- 
land is as follows :—As soon as the ploughs reach the headland, and 
that one of the central wheels that has been travelling in the furrow 
begins to run upon the unploughed land, it would have a tendency to 
twist the beams of the ploughs, and prevent the implements rising 
easily from the ground, but for the following provision : as the frame 
reaches the headland, the attendant raises the arm v actuating 
through the links w the slide p, which being connected with the lever 
o and the wheel n, and slide p, causes the wheel nz to rise and the 
wheel n! to fall simultaneously. When the frame is fairly out of 
the furrow and in line with the ploughed portion of the land, the 
lever r!, which is connected as shown by the rod s to the two carrying 
wheels n!, n?, comes into operation; these wheels are fixed to the 
wheel arms g, g, both of which will turn freely round, but have no 
vertical motion independent of that which they possess in conjunc- 
tion with the slides p, p'. An attendant turns the lever r! about 
ninety degrees, thus placing the wheels n', n%, at about right angles 
to their former position, and ready now to move sideways and take 
fresh ground. Simultaneously with the action of the lever r! 
turning the wheels ni, 1%, it actuates the shaft ¢, releasing the clutch 
u, the rope still being drawn forward causes the wheel h, upon which 
a portion of the rope is wound, to revolve, advancing the racks and 
bringing out the ploughs, as before described. 





MILLER’S IMPROVEMENTS IN WATER METERS. 
PaTENT DATED 11TH May, 1857. 
Tuts invention, by John Miller, of New Lanark, relates to a simple 
arrangement of fluid meter suitable for ordinary domestic use, and 
available in connexion with the usual service cistern of the house. 
Used in this way the whole apparatus is contained in the interior of 
the cistern, which is thus converted into the measuring vessel. 
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| The illustration shows a longitudinal section of one modification 
| of the water meter. © In this arrangement of measuring appa- 
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purpose of working the clutch u into and out of gear as occasion may | 
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in the position they would assume when the cistern is being filled 
with water. From the main, or supply pipe, the water passes through 
the inlet pipe B and the valve box C to the interior of the cistern A. 
In this position of the parts the inlet valve D is open, whilst the 
outlet valve J is closed in consequence of the short arm of the lever F 
being kept up by the vertical arm of the lever Q pressing against the 
pin U, and thus preventing the lever F from turning upon its fulcrum, 
which action would at once raise the valve J and allow the fluid to 
escape into the pipe K. When the water which is admitted through 
the inlet pipe reaches the smaller ball float M! it begins to rise, and 
floats upwards with the water. This upward motion of the ball float 
M! causes the lever M to turn upon its axis, and the screw O in the 
upper arm N gradually presses the arm of the bell-crank lever Q out- 
wards. By the time the water has risen to the predetermined level the 
lever F will be in a horizontal position, and the arm of the lever Q clear 
of the pin U. The lever F is now free to turn upon its axis by the 
buoyancy of the ball H, which lowers the other end of the lever F, 
and this motion closes the inlet pipe B by the descent of the valve D, 
and opens the valve J. At the moment that the lever F reaches the 
horizontal line the valve D is closed, and all further ingress of water 
is prevented. Meanwhile, the motion of the lever M upon its fulcrum 
| has had the effect of drawing the lower screw O away from the arm 

of the lever P, which is, however, kept in contact with the screw O 

by reason of the weight S, and therefore moves in unison with the 
| lever M. By the time the lever F reaches its horizontal position the 
| short arm of the lever has descended beneath the catch T, which 
retains the lever F in a horizontal position. In this position of the 
parts the ingress valve D is closed, and the egress valve J is kept 
open; the outlet pipe K being governed by a cock, the contents of 
the cistern may be drawn off as required. As the contents of the 
cistern are drawn off the ball float Mi sinks, and the screw O in the 
lower arm N is so adjusted, with regard to the motion of the vertical 
arm of the lever P, that, by the time the ball float M! touches the 
bottom of the cistern, the catch T of the lever P is released from the 
end of the lever F, and the weight of the ball H and longer arm of 
the lever E opens the inlet valve D and closes the outlet valve J. 
The several parts are kept in this position by the pin U, which rests 
upon the catch of the lever Q during the time the cistern is being 
refilled. The number of gallons the vessel A will contain being 
known, it is only necessary to register the number of times it is filled 
from the main; this may be readily done by connecting the lever F 
| toa train of wheelwork of the ordinary kind used for registering, so 
that each filling may be indicated upon an external dial or index 
plate. Ifthe vessel A is open at the top, or fitted with a loose cover, 
it may be fitted with an overflow opening or waste pipe V, in case of 
anything preventing the inlet valve from effectually closing the 
supply pipe; the addition of the overflow opening is then useful to 
carry away the surplus water, and prevent its flowing over the upper 
edge of the vessel A. Or the opening V may be dispensed with if 
the cistern is fitted with a closely-fitted top, or made air-tight, or as 
) nearly so as possible. In this manner the quantity of water used in 
| dwelling-houses or for other purposes may be faithfully registered 
with great facility and non-liability to derangement. 











ExeTerR Hatu.—The dimensions of the hall are:—length, 131 
feet 4 inches; breadth, 76 feet 6 inches (6 feet 6 inches wider than 
Westminster Hall); and height 45 feet. The platform is five feet 
from the ground, and from front to back rises five steps of two inches 
each. In the body, there is a level of fifty feet from the platform, 
after which a rise of 27 





7 steps, each two inches high, and two feet 
broad, thus enabling those at the greatest distance to see. The nu- 
merical capacity of the hall in 1849 was:—Upper back platform seats 
(seldom filled), 210; side platform seats, 180; central platform seats, 
190; north and south galleries, 40 (total platform seats, 620); level 
| area seats, 428; raised area seats, 1,182 (total area seats, 1,610); 
| end gallery seats, 280; general total, 2,510. About 100 additional 
| platform seats have been the gain of recent alterations. This 
| estimate allows eighteen inches to each person, so that rarely, if ever, 

can more than 3,000 adults be assembled in the hall at one time. 
| It will serve to show the burdensome expenses attendant on the effec- 
| tive maintenance of Exeter Hall, that the directors have never been 

enabled, we believe, to declare a dividend of five per cent., the 
| largest per centage allowed by the deed of settlement. A dividend 


freely in the soil; & is a continuation of the beam jf, having a | ratus the cistern A forms the measuring vessel, which is constructed | of £4 10s. was declared in 1856, but for the present year this is 


stud J fixed to it, to prevent the heel of the ploughshare from 
bearing too heavily upon the ground when the point of the share is 
first withdrawn from the earth; m is a bell-crank lever falling upon 
the guides } of the frame when the plough is drawn out of the 
ground, and retaining the plough in a suspended position till again 
required to take another furrow. A double set of ploughs is shown 
set in one frame, one set being right-handed and the other left- 
handed, which arrangement avoids the necessity of turning the ap- 
paratus, the action of both sets being precisely the same. 

In the working of these implements it is evident that immediately 


upon the frame reaching the headland its motion is arrested, but the | 


rope or chain which works it being still drawn forward, a continued 
motion is given to the wheel A and pinion A}, thus actuating the rack 
of each independent plough, and as the upper beam / touches the 
small roller ¢, each plough is in succession raised from the ground until 
they are all in a line, thus there are no broken ends made. Until 
required to make a fresh furrow, the ploughs are by the lever m re- 
tained in a suspended position. 

The shifting of the plough frame along the headland, for the pur- 


pose of taking fresh ground, is thus effected: nl, n? (Fig. 2), are wheels | 


supporting the central portion of the frame; o being a lever connected 
to slides p, p', attached to which slides are the wheel arms g, g, to which 
the wheels n!, n? are hung. The slides p, p' have vertical motion 
only, but the wheel arms g, g, which are cylindrical rods, and are 
connected to the slides p, p' move vertically in conjunction with those 
slides. On the top of the wheel arms are placed crank levers r, rt 
coupled together by the rod s; one of these levers is connected to the 
shaft ¢, at the foot of which is fixed a forked lever, which is for the 


| to hold a given number of gallons of water when filled to a pre- 
| determined level, at which point the ingress of the water is stopped. 

The inlet water pipe B is fitted at its inner end with a valve box C, 
| in which the cylindrical valve D works. The valve D is attached by 
| a rod E to the lever F, which turns upon a stud G fixed to the side of 
| the cistern A. One end of the lever F has fitted to it a ball float H, 
and at about the centre of its length it is attached by means of the rod 


M!. The upper end of the lever M branches outwards, forming two 
arms N; through the end of each of these arms a screw O is passed. 
The screws O come in contact with a pair of bell-crank levers P and 
Q, which are fitted to the stud R. The horizontal arms of the bell- 
crank levers are furnished with weights S, which have a tendency to 
cause the vertical arms to turn upon their axes. The upper extremity 
of the lever P is made with a hook or catch T, which holds down the 
lever F, when it is brought into a horizontal position. The extremity 
of the vertical arm of the lever Q is made with a notch or recess, 
which presses against a pin U projecting from the side of the lever F, 
when the ball float H descends. ‘he arms N of the lever M are made 
in different planes, so that the end of one arm is opposite the vertical 
arm of the lever P, whilst the end of the other arm is opposite the 
vertical arm of the lever Q. The ends of the arms N may be forked, 
and made to press directly upon and actuate the bell-crank levers 
| P and Q, but preference is given to the arrangement shown in the 
| drawing, in which the ends of the screws O press against the levers. 





| In Fig. 1 the different parts of the mechanical arrangement are shown | 


I to the valve J, which controls the passage communicating with the | 
outlet pipe K. To the stud L, which projects from the side of the vessel | 
A, alever M is attached, which carries atone end of it a small ball float , 


reduced to £2 10s., free of income-tax. The mortgage debt on the 
building is £2,250, of which £1,250 is the balance of the sum bor- 
rowed for forming the new roof to the large hall; and on the other 
£1,000, borrowed to make additional vaults, there is a return rental 
| of ten per cent. . 
Australian RamLways.—One of the questions of the day in South 
Australia has been the relative advantage of railways adapted for 
locomotive traction and horse trams. The following is the estimate 


given in one instance of the comparative cost of ee a i 
Horse Locomotive 
Line. Railway 


| 


Rails—Assuming that if a 56 1b. rail will carry loco- 
motives of 20 tons at 30 miles per hour, a rail 
of half the weight will suffice for horses with n 





! 

| carriages above three orfourtons .. .. «+» £374 £748 
Lo ear eater 125 250 
| Keys and spikes ae. ee eG a, ae 62 02 
| Peetght, enrtagn, He, 2. 1s 2s 08 6s 8s oe 407 787 
| Ballast and metal .. 4. oo 0. oe ce oo oe 768 708 
pS eee ee eee eee 264 264 





Permanent way only .. « .. «. £2,360 £3,419 


| Earthwork and culverts... .. «. «+ es ++ oe 800 800 
Fencing—very little required on horse line—say .. 26 176 
| Land, cost of 120 120 


| Ditching may be done afterwards, or when con- 
wenient .. «oc cc ef of cf ce ee ov 
Level crossings—expensive ones not required; no 2 
gates or keepers’ boxes—say = «see ee we 25 150 


Cost per mile .. .. oo oo oF «+ £3,331 £4,705 


_ 40 





Jan. 8, 1858. 


2} 





THE ENGINEER. 











ABBOT, THOMAS, YOUNG, AND HUNT’S MACHINERY FOR BLOOMING IRON. 


PATENT DATED 20TH May, 1857. 








Tits invention, engineer, of Bilston, and others, 
consists in vari improvements in the machinery employed in 
blooming operations, with the view of rendering such machinery 
more efficient in its action than hitherto, by facilitating the delivery 
of the ball into the machine, its passage through the machine, and 
the discharge of the scale and refuse matters from the concave beds, 

Fig. 1 shows, in side elevation, an arrangement of machinery for 
rolling blooms, forming the tirst part of the invention; and Fig. 2 
an end view of the same. It consists mainly of two ribbed rollers 
A, A}. mounted in concave eccentric cases, having adjustable beds, 
B, Bs the eccentricity of which may be regulated by means of set 
screws or cams «¢, mounted on horizontal axles, carried by the main 
framing, and actuated by means of hand wheels, through the medium 
of worms and worm wheels, as shown. The rollers A, A}, are ca- 
pable of a vertical and lateral adjustment (so that their relative po- 
sitions may be regulated) by means of screws 6b, 6, and they are 
geared together by spur wheels C, and cause to rotate in opposite 
directions. The beds B, 1, are ribbed to prevent the bloom from 
slipping under the pressure of the rollers, and the sides Bi, Bi, are 
hung upon hinges, and pressed inwards by springs, in order to pre- 
sent a further impediment to the slipping of the bloom from under 
the pressure of the rollers. The puddle bail is fed into the machine 
at the upper part of it, and carried down by its own gravity to the 
exit aperture below. The moveable part of the concave boxes must 
be adjusted with accuracy to suit the size or dimensions of the bloom 
that is intended to be produced. The puddle ball may be put into 
the machine either by hand, as is usually the case, or it may be in- 
troduced by mechanical means. ‘The arrangement consists in 
mounting a cradle or cage D (to receive the puddle ball) on studs or 
pivots ¢, carried by a sliding frame E, to which is attached the upper 
end of a rod or bar F, provided at its lower end with a piston which 
works in a fixed cylinder G. Upon introducing steam, air, gas, or 
water into the cylinder below .the piston, the rod with its frame 
(which latter slides in fixed guides H) will be elevated, and the 
cradle with the puddle ball in it will be raised up to the mouth of 
the machine. A trip lever d is adapted to the cradle or cage, so that 
when the cage has risen to the proper_elevation to be tipped at the 
proper time it will strike against a stop e standing up from the 
frame of the machine, and the cradle will be caused to rock on its 
pe and roll the puddle ball into the machine. The hinged sides 

31 of the boxes Bb having a tendency to move inwards, wiil bear 
against the ends of the blooms and act as upsetting arms or levers 
while the bloom is being worked through the machine. When the 
bloom has undergone the action of the roller A it will pass imme- 
diately from the upper concave box into the lower box, and undergo 
a second and more intimate rolling. After undergoing the action of 
the second roller A}, the bloom will be discharged in a finished state 
on to an endless chain I, furnished with hooks, which will lift it to 
any required elevation ready for the workmen to carry it away. By 
this arrangement of machinery it will be seen that not only will the 
rolling be effected in a rapid and efficient manner, but that there will 
be no lodgment in the machine for the refuse matters worked out of 
the puddle ball; the difficulty, therefore, hitherto experienced in 
keeping the machine clean will be entirely removed. 

The improvement forming the second part of the invention relates 
to a novel mode of constructing the “‘ upsets” for solidifying the ends 
of the blooms, and consists in inclining the upsets inwards, which 
will prevent the ball from rising, and will allow of the lateral ex- 

ansion of the bloom. ‘Two upsetting pieces project within the space 

etween two rollers, and are set in an inclined position instead of 
upright as hitherto. ‘The rollers are mounted abreast of each other, 
according to a well-known arrangement, and are driven in opposite 
directions by means of a n gearing into spur wheels on their 
axles. One upsetting pic 2 tixed plate, bolted securely to the 
main framing, but the second upsetting piece is moveable, it being 
provided with a guide arm, which slides in a fixed cuide, and is con- 
nected by means of a rod with a weizbted bell crank lever. This 
bell-crank lever is governed by means of a hand lever, which the 
workman attending the machine operates to draw back the last 
named upsetting piece when it is required to admit the puddle ball 
into the machine. When the ball has passed below the projecting 
edge of this piece the workman lets go the hand lever, and the | 
weight of the bell crank then presses the upsetting piece forward | 
into contact with the ball, and thus prevents it from rising when the | 
pressure of the rollers comes upon it. A shield is provided to pre- 
vent the ball falling over if thrown carelessly on to the machine. | 
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LAMBERT AND WAKEFIELD'’S APPARATUS FOR 
DRAWING OFF WATER, &c. 
Tuts invention by Mr. Thomas Lambert and Obed Wakefield, both | 
of Lambeth, consists of an improved apparatus for drawing off 
water and other tluids, in which two valves ou separate spindles, or | 
otherwise capable of separate action, are used, they being acted upon | 
by the same lever, which is so arranged that it moves on one or other of | 

















the spindles of the two valves, according as it is for the time being 
opening the one valve and closing the other, or vice versd. This 
apparatus is combined with a cistern which is capable of containing 
the largest quantity of water which it is intended shall be allowed to 
be drawn off at one time, and the apparatus is so arranged that, 
when at rest or left to itself, the water or fluid will flow from the 
source of supply into the cistern or vessel with which the apparatus 
is combined, and fill it to the extent desired, which may be regulated 


| by a float or ball where the source of supply is above the cistern or 


vessel. 





The illustration shows a longitudinal section of the apparatus 
a,a, is the barrel, which is to be connected at the end ai to the 
service main or source of supply. At «a? the barrel is to be connected 
with a reservoir or receiver of the dimensions suitable for holding 
the largest quantity of water desired to be supplied at one time. At 
a a pipe is connected to convey the water to the basin of a water- 
closet or other vessel, into which the water contained in the reser- 
voir or receiver connected to the end a2 of the barrel a runs. There 
are two valves b and c, acted on by a lever d, so that when one valve 
is open the other will be closed, by which means water cannot be 
drawn direct from the main or source of supply, but only from the 
reservoir or receiver connected to the end a? of the apparatus, and the 
size or contents of the reservoir or receiver controls the largest 
quantity which can be drawn otf by one action of the lever d. ‘The 
lever d is weighted at d', and it is acted on by a pull or other instru- 
ment. In the illustration the supply valve 4 is open and the outlet 
valve c is closed, and so long as the parts remain in this condition 
the receiver or reservoir will be open to the supply from the main or 
other source ; but so soon as the valve J is closed and the valve ¢ is 
opened, the whole or any quantity of the water contained in the 
receiver or reservoir may be run off at the outlet «’. 


BODMER’S IMPROVEMENTS IN LOCOMOTIVE 

ENGINES. 
PaTENT DATZD 18TH May, 1857. 
Tuts invention, by Rudolph Bodmer of Thavies Inn, consists in the 
application of a throttle valve or other valve in the exhaust pipe of 
locomotive steam engines, by means of which valve the exhaust 
pipe can be either partially or wholly closed, consequently the eseape 
of the off-steam impeded or preventel, and, by the less or more 
powerful back pressure thus produced, the speed of the driving wheels 
checked or regulated at pleasure. ‘The engine driver is, by the use of 
this valve, enabled to prevent the wheels from spinning round on 
starting the train, or in wet weather to moderate the velocity of the 
train in going down an incline plane, and even to stop the train 
altogether in a shorter time than could be done by the application of 
the brakes. 

Fig. 1 is a front view, partly in section, and Fig. 2 a longitudinal 
side elevation, in section, of parts of a locomotive ine boiler, show- 
ing the exhaust pipe fitted with a throttle valve. That part of the 
exhaust pipe which is within the smoke box is composed of two 
pieces A and B, which are screwed together by means of flanges Ai 
and B; and bolts, the junction of these two pieces forming a 






| spherical recess a, in which the throttle valve C is lodged, the blast 


pipe D being constructed as usual with an adjustable regulator. ‘The 
throttle valve C is fixed upon the spindie 1 by means of a key, and 
fits into the spherical recess a. A prolongation 1s of the spindle 1 








ae 


| projects beyond the flanges Ai and B!, passes through the side of the 


smoke box, and is there fitted with a lever 2,to which is hinged a 
rod 3, which is brought within reach of the engine driver, and which 
must be fitted with a lever or handle, and so arranged that it can be 
fixed in various positions, somewhat like the lever by which the 
position of the slide valve is regulated. ‘The outer bearing for the 
spindle 1* is attached to the smoke box, whilst the two inner ones, 
which immediately support the throttle valye, are formed by the 





flanges Ai and B;, and must be a steam-tight fit. It is scarcely 
necessary to say that the position of the throttle valve in the exhau t 
pipe must be adapted to the peculiar construction of the latter. When 
the train is to be started the apparatus is applied in the following 
manner :—Previously to opening the regulator the throttle valve is 
closed, so that on the regulator being opened the full pressure of 
steam May act upon the pistons without permitting the wheels to 
acquire a greater velocity than that which the position of the throttle 
valve admits of. The throttle valve is now gradually opened, until 
at last, when it is fully open, the train has acquired its proper uniform 
speed. In wet weather, when the rails are slippery, or under any 
other circumstances calculated to facilitate the slipping or spinning 
round of the wheels, the escape of the steam through the exhaust pipe 
is so far checked by the throtile valve that the wheels are prevented 
from moving at a greater rate than that at which the train itself can 





be propelied. As the velocity of the driving wheels can be regulated 


to the greatest nicety by the use of the throttle valve, this apparatus 





PI down an incline, for the 
purpose of moderating the speed of the train without using the brakes, 
in a similar manner also, and without having recourse to the regu- 
lator, the train can be stopped more or less suddenly by means of tho 
throttle valve, and that with more safety than by the application of 
the brake; aud as the wheels continue to rotate until the train comes 
to a stand still, which is often not the case when the brake is used, the 
wheels cannot be subjected to that kind of wear and tear which pro- 
duces flat surfaces on them. As the heavily-loaded driving wheels 
of locomotive engines must necessarily produce a three or four-fold 
effect as compare. with the wagon oe Bow when locked by the brake, 
by means of this throttle valve, especially on inclined planes, the 
wear and tear on the driving wheels is considerably reduced, and 
greater safety effected, owing to the greater facility and efficiency it 
presents for stopping the train. A modification of the above arrange- 
ment is deseribed in the patentee’s specification, the object obtained 
being similar. 


can be applied to great advantage in goir 


COCKERILL COMPANY AT SERAING, 


Tux John Cockerill Company have published a report on the opera- 
tions of their works, and the result is that the protits realised during 
the year will allow a dividend to the shareholders of 90 francs 
(£3 11s, 8d.) per share. 

It is to be observed that this year has not been prosperous for me- 
tallurgic operations and coal mines. ‘The sale of coal has sensibly 
diminished. On this head the deficiency to the company has been 
227,420 fr. (£9,096 15s.) The scarcity ot workmen, and consequently 
an advance in their wages, have greatly added to the working ex- 
penses. ‘Lhe produce of the sale on iron and castings has also been 
less this year; but the falling off in the receipts has been redeemed 
by the economy in the expenses of manufacture, and an advantageous 
sale of ore. : 7 

The engineering workshops have realised the expectations which 
were founded on their progress. The profit, which last year was 
436,157 fr. 28c. (£17,445), being 12 per cent. on an outlay of 
3,453,000 fr, (£139,320), has been, during the last quarter, 711,193 fr. 
20 c. (£28,447 15s.), on a capital of 3,980,000 fr. (£159,200), being 18 
per cent. - . 

The loss to the naval dock-yard, resulting from the construction of 
the transatlantic beats, independent of other operations, has been 
482,453 fr. 48 c. (£19,298 3s.) 

The total of the profits, according to the samming-up of the ac- 
counts, have risen to 2,543,232 fr. 48 ¢., as follows :— 

.-- Fr. 886,137 58 ec. (£15,445 rr; 
1,152,657 13 (£46,106 6 


By Coalminers — ... ee eee eee 
Do. Furnaces and Foundries one 
Do. Workshops, Construction of, and 

Tron Manufactories ae ar 
Do. Divers proceeds a) ee) 
Do. Omissions of rate of 1,150 fr. (£46), 

for 1,929 Half Shares returned ... 


Fr.2,543,132 48 (£101,725 6) 


711,193 20 (£28,447 15) 
3,719 62 (4148 16) 


289,425 0 (£11,577 0) 





Altogether 

From which have been deducted :— 
Loss from the operation of the Naval 
” Dock Yard , sce ane vee eee evel’, 482,453 48. (£19,298 8) 
On account of the pay ment of 255,000 tr. 
(£10,200), according to Articles 

11, 39, and 45 of the Statutes to 
Discharge the Mortgage © ose 
Expenses of a part of the new Construc- 
a wo 
Deduction according to the Ministerial 
decree of August 2Uth, 1855, for 
Government trust ... see eee one 

For divers Losses, Bad Debts, and Ex- 


81,345 0 (£3,253 16) 


163,589 41 (£6,543 12) 





80,500 0 (£3,220 0 
62,149 66 (£2,486 0) 


158,284 92 £6,351 8 
152,660 61 £6,106 8 





penses . - oo eee . 
Interest paid on riguwe to the Re- 
served Fund ard poe 





General Working Expenses... 





Total of Deductions .... Fr. 1,180,982 48 (£47,239 8) 
The application of the gross profits being 1,362,150 fr. (£54,486) 
has been as follows :— 
Fund of Reserve. Holling Stock, and . , 
liquidating of Mortgages... ... Fr. 408,615 0 (£16,345 16) 
To the Director, Managers, and Com- ¥ 
missioners oe es eco eee (£2,724 6) 
Dividend to be divided at 90 fr. 
(£3 11 8) per Share, between “— 
9,8373 Shares... 22. see coe ove 885,397 50 (£35,415 19) 
From the balance the capital of the company rises to 12,500,000 fr. 
(£500,000); the funds of the rolling stock to 816,424 fr, (£82,657) ; 
the funds of reserve to 362,119 fr. (£14,484 16s,); and the bank of 
reserve to 1,257,496 fr. (£50,299 18s.) 








68,107 50 


Tue Care ov Goop Horr —Surveys are making for a railway ia 
the Cape colony. The local Parliament bas guaranteed six per cent. 
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BRITISH INDIA. 
CHAP, XIX. continued.—BEGINNING OF AN EXTERNAL POLICY. 


Wattst Burnes was at Cabul, sending a series of “startling 
disclosures” to Calcutta, and while the Governor-General con- 
tinued to be startled in due response, two successive ambassadors 
at St. Petersburg, Lords Durham and Clanricarde, were satisfied 
that Russia was not at that time thinking of invading India, and 
the Russian ambassador in London convinced Lord Palmerston 
of the same thing. The Czar even changed his official agents in 
the East at our desire, and as we have seen, Herat was not taken 
by the Persians; yet was an act ventured upon at Calcutta, 
which must have appeared rash even if a hostile army had been 
in full march upon our frontier. In October, 1838, the Governor- 
General issued a proclamation to the Bengal division of the 
troops then at Simla, explaining our difficulty with Persia, com- 
plaining of the conduct of Dost Mohammed towards our ally, 
Runjeet Singh, and announcing the intention of the Company's 
government to depose the rulers of Cabul and Candahar as belong- 
ing to a usurping race, and to seat a rival claimant, Shah Soojah, 
on the throne. Everybody in England, and most people in India, 
asked who was Shah Soojah, and what business we had to do 
more than fulfil the terms of our alliance with Runjeet Singh. 
The very feude about the succession among the Affghan princes so 
weakened their states that we might advantageously have left 
them to their own disputes ; whereas, at the moment when they 
were least likely to m»ke war upon us we involved ourselves in 
their quarrels, for the sake of setting up a prince who would be 
thereby bound to keep the peace towards us. After one of the 
princes had seen his fine province of Cash vere annexed to the Pun- 
jaub under Runjeet Singh, and Peshawur reduced to the rank of a 
vassal city, while another saw Balkh incorporated with Bokhara, 
and next, Scinde declared independent under its own Ameers, it 
_ Was a most unnecessary act for us to interfere ; but the fact was, a 
panic had possessed the Calcutta government and its agents in 
the north-west; and they saw the Russian hosts approaching 
through every medium of circumstance. If the Affghan princes 
were strong and united, they would overwhelm Runjeet Singh, 
and give a passage to t 1c Russians: and if they were weak, they 
would be no defence ag: nst the Russians: so Shah Soojah was 
set up as the English to |, at all risks. British troops were to 
accompany his soldiery to Cabul, to ensure his accession, and 
were to retire when he should be firmly seated. Thus it was 
that we had a British army in Affghanistan. It was an im- 
posing foree when Lord Auckland and Runjeet Singh met at 
Ferozepore in November, 1838, and the greeting of the allied 
potentates was a really splendid spectacle, 80 magnificent were 
their retinues and soldiery; but when it was known that the 
Shah was retreating from Herat the Bengal force was at once 
considerably reduced. A strong body of Bombay troops 
marched through Scinde, according to treaty; but they met 
with such treatment there that it was necessary to bring more, 
to keep all safe in our rear, and to establish a permanent force 
in the country at the expense of the Ameers. Thus were our 
obligations and liabilities increasing with every step we took in 
an anticipatory policy with regard to Russia. 

The rest of the dreary story may be very briefly told; for 
everybody knows it whose memory can carry him 15 years back. 
The Bombay force had to fight its way up through Scinde, and 
Shah Soojah’s army marched down the Indus to meet it. The 
Belooches saw from their hill stations what was going on, and 
of course disapproved of their new neighbours making use of 
their opportunity to damage and despoil the invaders. It was 
March ; and in the jungly plains the soldiers were struck down 
by the heat, while in the mountains the snow blinded them by 
driving in their faces. The enemy dammed up the rivers, so as 
to let out a deluge where the invaders were coming; and the 
Belooches hovered in flank and rear, carrying off camels, stores, 
and stregglers. One of the princes was negotiating with the 
British political agent at the very moment when he was sending 
his bands into the Bolan-pass, to make the passage through it a 
mere running the gauntlet. Our soldiers emerged from it with- 
out tents, camels, baggage, or food, so that the camp-followers 
fought for the carcases of the horses which fell dead on the 
road. Our officers, in their despatches, said that this march had 
no parallel but the retreat from Moscow: and Shah Soojah’s 
force was reduced from 6,000 to 1,500 men. He entered Can- 
dahar without opposition, and Sir John (afterwards Lord) Keane 
took Ghuznee for him with great skill and hardihood. When 
Dost Mohammed heard that it had fallen, and that his son was 
a prisoner in the hands of the English, he withdrew to Bokhara, 
and left Cabul open to his rival, who entered it on the 7th of 
August, 1839, 

The work was supposed to be now achieved, though many a 
warning reached the managers of this policy that they had 
better not feel secure. There were well-disposed men in Cabul 
itself who offered secret intelligence that plots were hatching 
against us: but Burnes (now Sir Alexander), through whom 
Lord Auckland received his intelligence, would listen to nothing 
which did not corroborate his sanguine hopes; and Sir Wm. 
M‘Naghten, the new political resident, was for a time equally 
delighted with our happy lodgment at Cabul. Sir John Keane 
carried away too many soldiers, while a crowd of women and 
children congregated at the new station. Burnes encouraged 
everybody to come, and garden as he did, and cultivate the 
pleasant people he lived amongst. As soon as the Bengal and 
Bombay forces were in great part gone home, the popular hatred 
of the imposed sovereign began to appear, and in the lreaded 
forin of threats to appeal to Russia. The Affghans showed us 
that we had been virtually inviting the Russians ty our 
precipitancy in forestalling them. The Czar did in fact declare 
war against Khiva towards the close of the year, on the osten- 
sible ground of aggressions by the Khiva people. It was in that 
winter that the Russian army was lost in the snow and by 
famine and pestilence, only a few stragglers returning to tell 
the Czar how difficult a matter it was to march in the direction 
of India—at once a lesson for him anda rebuke to us, 

After a time Dost Mohammed surrendered by quietly 
walking into the British camp, and placing himself at the 
disposal of the authorities. We, in England, heard of him as 
the ornament of the parties at Government House, and as 
playing chess with the Governor-General’s sister. Whatever he 
might be at chess, he was very able at a deeper game. 

In April, 1841, General Elphinstone, aged and infirm, was put 
in command of the troops in Affghanistan. He saw nothing 
wrong, thowgh the hill tribe of the Ghilzees was at that time 
sworn to avenge on the British the death of a chieffbesieged and 
killed by misadventure. Five thousand of their warriors were 
watching their opportunity from day to day. Major Pottinger 
arriving from Calcutta in May, saw at once that the British force 
was far too weak, though Lord Auckland had just ventured to 
offend the native chiefs by reducing their allowances, as if we 
stood in no need of their good will. Already the Punjaub had 
broken down behind us. Runjeet Singh died in 1839, and in a 
few months his two next heirs were dead ; one by poison, if the 
general belief is well founded, and the other by the fall of a 





beam as he was passing under a gateway on his camel. The 
consequent disputes about the succession made the Punjaub a 
new scene of anxiety, instead of the sure refuge which we had 
considered it. Again, no small sensation was excited at Cabul 
when the news came that the Peel and Aberdeen ministry had 
caused the recal of Lord Auckland, and the despatch of Lord 
Ellenborough to fill his plaee. Would the Auckland policy be 
sustained by Lord Ellenborough? His course was prepared by 
events. 

After an anxious summer, during which the gathering of the 





storm was watched by the wise and made a jest of by the 
sanguine, the day of doom was drawing near. The best officers 
were the most depressed, because most aware of the necessity 
of good command under the approaching crisis, and of the utter 
imbecility of their commander. They did not know the whole 
truth—which was that the British should be apparently allowed 
to return to India; but that only one should be left alive—to sit, 
deprived of his limbs at the entrance of the last pass, with a 
letter in his teeth, declaring him to be the one survivor of the 
British in Affghanistan. Our readers remember how nearly this 
came true; how the garrison of Jellalabad saw a single horseman 
approach, reeling in his saddle, and how he told them that he 
alone had escaped to tell the fate of his countrymen and country- 
women. More were afterwards recovered; but it was a lost 
expedition; and it occupies its place in history as one of the 
great catastrophes of nations, The gay and confident Burnes 
had no misgivings till the Cabul rabble stormed his house on 
the 8rd of November, and shot him and his brother in their own 
baleony. The careworn M‘Naghten said in December, that a 
thousand deaths would be better than the hell of anxiety he had 
been living in for six weeks; and on the 23rd he was murdered, 
and his head and green spectacles made a plaything of by the 
soldiers of Akbar Khan, Dost Mohammed’s second son. 

The British, half-starved and without ammunition, looking in 
vain for help from below and behind, and distant a mile and a 
half from the citadel, which should have been their grand bul- 
wark, were “advised” by the enemy to go back to India; and 
on the 6th of January, 1842, they set out. Their doom was 
clear before five miles were over. Of the 4,500 soldiers, 12,000 
camp followers, and a great body of women and children, only 
one individual accomplished the march. At the first halt, they 
saw the glare from their burning cantonments as they sat in the 
snow. The women were pillaged of everything but the scanty 
clothing they wore ; the children were lost in the hubbub; and 
the snow was soaked with the blood and strewn with the corpses 
of our soldiers till there was not one left. The camp followers, 
frost-bitten and benumbed, lay down in the road, or crawled 
among the rocks, to die of cold and hunger. 

The generals did not appear, because they were obstructed 
below, and had enough to do to save our military reputation. 
That reputation was saved, the errors of the Affghanistan war 
being attributed to the weakness of civilians, who laid them- 
selves open to irresponsible military importunities. Large 
reinforcements were sent, and able commanders found means 
to get them through the passes. General Pollock for the first 
time in history proved that the Khyber pass can be traversed in 
the face of an enemy, and relieved the gallant Sale after his 
heroic defence of Jellalabad. General Nott came up from 
Candahar, victorious, thouzh the reinforcements sent could not 
reach him. A considerable number of women, children, and 
wounded or isolated officers were recovered ; our flag was planted 
on the citadel at Cabul, and the bazaar—a work of Aurungzebe’s 
—was burned. General Elphinstone died in captivity before 
things took this turn; and Shah Soojah was murdered near his 
own capital—to be succeeded presently by Dost Mohammed— 
relieved of his fears in all directions. 

Lord Ellenborough by proclamation commanded the evacua- 
tion of Affghanistan, declaring, to the astonishment of Affghans, 
that it is contrary to British principles and policy to force a ruler 
on areluctant people. It was for the Affghans and all India to 
argue whether the British were perfidious, or simply infirm ; and 
we are now suffering the practical consequences of the specu- 
lation. 


CHAP, XX.—BULWARKS OF AN EXTERNAL POLICY. 


In the slight mention made of Scinde in our review of the 
Affghan war, it was plain that the most disastrous complications 
may arise, and are almost sure to arise, when once aggressive 
measures against a foreign state are undertaken for precautio pary 
purposes. Our Bombay forces, we have seen, had to fight their 
way up the Indus, and then through the Beloochees, before meet- 
ing their ostensible enemy in Affghanistan. The conquest and 
annexation of Scinde and the Punjaub were inevitable conse- 
quences of the Affyhan war, though Lord Auckland would no 
doubt have recoiled from the charge of so flagrantly violating 
the orders and the professions of both halves of the double 
government at home by so vast an extension of their Indian 
Empire. Sir Charles Napier had always called the conquest of 
Scinde “ the tail of the Affghan war;” and there was presently 
nobody to deny that it was so. 

Before that unhappy speculation our authority or influence 
extended to the Sutlej. We had alliances beyond it; but it was 
our true boundary. A line of three states had intervened 
between us and the mountaineers beyond the Indus; Cashmere, 
lying among the sources of the Five Rivers; the Punjaub, 
through which they flowed and converged ; and Scinde, through 
which they flowed to the sea after uniting to form the Indus. 
Cashmere had belonged to Cabul, but was easily obtained by 
Runjeet Singh, and annexed to the Punjaub in 1819. With the 
other two states we had treaties of alliance. Our relations with 
Runjeet Singh have been described. Those with Scinde were 
less simple and stable. 

Scinde was the scene of successive barbaric invasions and 
tyrannies from the time it was first known to the British till 
fifteen years ago. While it was under the rule of a tribe of 
military fanatics from Persia, who established themselves there 
in the beginning of the last century, the English first gained a 
footing in Scinde, planting a factory at Tatta, in the delta of the 
Indus, in 1775. Broils and troubles among the inhabitants ren- 
dered the establishment precarious. Sometimes it was suspended 
for years, and then restored, while changes of dynasty went on; 
but when our envoys at Lahore and Cabul obtained promise 
that the French should not be received at those courts, the same 
engagement was entered into by the Princes of Scinde, who in 
1820 promised to exclude the Americans also. By this time our 
possession of Cutch had led us up to their frontier; and it was 
necessary to station a military force within view of it to secure 
good faith from allies who had no very clear idea what Americans 
and Frenchmen could have to do with their affairs. Commerce 
was still the main object, however; and the first step towards 
accomplishing it was to examine the Indus. This might be done, 
it was thought, in spite of the jealousy of the Ameers (Lords) of 
Scinde, by sending a present of five dapple grey horses to Run- 
jeet Singh by that route, as the princes could hardly refuse a 

e in such a case. Our political resident in Cutch, Sir 





Henry Pottinger, advised this, adding the suggestion that a 
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handsome coach should be also sent, as absolutely requiring a 
water conveyance. A good observer was despatched with it, who 
certainly made great use of his eyes and his opportunities. It 
was poor Burnes; and perhaps some of us may remember the 
sensation excited at home when he published his travels, and told 
us how he had navigated this mighty river up to Lahore, and what 
splendid commercial results might be expected when it was thrown 
open to commerce. Again and again the Englishmen were 
turned back with insult; but at length they were speeded up 
the conntry as fast as royal favour could carry them. The 
Ameers sent them dinners of seventy-two dishes, all served in 
silver; but the poverty of the country was extreme neverthe- 
less. For hundreds of miles there was not even a ferry-boat, 
and the natives crossed the stream each on his bundle of reeds. 
This was in 1831. A Beloochee soldier told Burnes that all was 
now over, now that the English had seen their river ; and he 
was not the only one who expressed the same fear. More 
treaties followed, and double ones as new cliques of princes 
divided the empire ; and in 1832 we began to have specific rights 
in Scinde. We might use the Indus freely for commerce, but 
no vessel of war was to enter it. No merchant was to settle in 
Scinde, and travellers must have passports. A tariff was to be 
granted by the princes, whose officers were to abide by it; and 
the princes engaged to alter it if it proved objectionable, and to 
help to put down the border robbers of Cutch. The tariff and 
tolls were settled by another treaty in 1834, and Colonel 
Pottinger was appointed Political Agent for Scinde. The tolls 
were to be taken (not on goods, but on vessels) only at the 
mouth of the Indus; and the produce was to be divided along 
the powers whose territory bordered the river ; viz., the British, 
the Ameers, Runjeet Singh, and a tributary prince whose lands lay 
between the Sutlej and the Indus. Ina few months morea steam- 
boat was navigating the Indus, the property of a Mogul merchant 
at Bombay. Throughout the districts of our cotton manufacture, 
and among the abolitionists of the United States, there were great 
rejoicings over that steamboat; but the anticipations of a good 
supply of cotton down that channel have not as yet been fulfilled, 
though there is every reason for hope that they will be. It was 
Lord Auckland’s policy that intercepted that benefit, asso many 
others. Thereis “a law of storms” in politics as in natural 
philosophy; and in this case, among the wrecks on the verge of 
the tornado was Scinde. From the time when Lord Auckland 
conceived his anti-Russian policy, he desired to use as his tools 
the allies who lay between his dominions and Cabul; and the 
ruin of Scinde as an independent state was the consequence—a 
consequence, we must add, anything but disastrous to the in- 
habitants at large, whose condition could scarcely be worse than 
it was when the British entered the country. 

Runjeet Singh quarelled with the Ameers, and threatened in- 
vasion, requiring of the Calcutta Government a supply of arms 
to be sent up the Indus. This was rendered impossible by the 
treaty ; but Lord Auckland used the opportunity to obtain such 
a footing in Scinde that it could be made the base of operations 
in the Cabul invasion, when it was determined to use the Bolan 
Pass in preference to the Khyber. The Ameers employed their 
utmost endeavours to send Shah Soojah to Cabul by the Khyber 
Pass; and, failing, the march of the Shah's troops and the 
British was made as difficult and destructive as we have seen, 
The treaty was broken through on all hands. The Ameers had 
violated its commercial conditions, and now Lord Auckland 
brought his armament up the Indus. All pretence of cordial 
alliance was at an end, and a subsidiary force was to be stationed 
in Scinde, at the expense of the Ameers. The town of Bukkur 
was given up, and Upper Scinde was admitted by the princes to 
be a British dependency. The Calcutta Government promised 
to defend Scinde from foreign aggression, and to keep 
down internal feuds; and the princes engaged to support 
the necessary British force, and harbour their military 
stores; to restrain the Beloochee chiefs; to have no political 
dealings unknown to the British resident, the same engagement 
being taken on the other side ; to abolish the tolls on the Indus; 
to pay £200,000 ; and to furnish a contingent for the Affghan 
war, if required. In order to humble the Ameers sufficiently, 
this treaty was made in as many copies as there were Ameers, 
the copies slightly varying from each other, so that no acknow- 
ledgment was made of any head ruler in Scinde, This trans- 
action happened in 1839. The misfortune of the case was that 
the policy of Lord Auckland left no option to his successor. It 
was too late now to restore Scinde to the Ameers; and no 
Governor-General who had been made aware of the vices of their 
rule, and the miseries of their people, could desire it ; but the 
only alternative was between withdrawing from Scinde alto- 
gether and making it British territory. To Sir Charles Napier 
the work was assigned. As a military achievement his conquest 
of Scinde was eminently brilliant; but his professional exploit 
was presently eclipsed by his own merits as an administrator, 
His advent and his rule were blessed at length by all Scindians, 
except the profligate and treacherous Ameers, who alone have 
been sufferers by the annexation of Scinde to the territories of 
the Company. 

Sir Charles Napier was ordered to Scinde by Lord Ellen- 
borough immediately on the new Governor-General’s assumption 
of power, being directed to assume entire control, civil and mili- 
tary, there and in Beloochistan. He did so in Sept., 1842. His 
first office seems to have been that of Censor General, so dear 
were his own aims, and so far did he find all parties out of the 
way of them. After a grand reception by the Ameers he let 
them know in writing that he was aware of their double dealing, 
and of the traitorous hopes which were at the bottom of their 
delays and pretences. He rebuked the mode of living of the 
British political residents, whose pomp could not be sustained 
but at heavy cost to the people of the country: and he dis- 
covered that here as elsewhere grievous tyranny was imputable 
to native officials, who cared less for the welfare of the inhabi- 
tants than for their own credit with their superiors. The change 
wrought in a short time was marvellous. The Ameers were 
compelled to a choice of policy without waiting to see what 
became of the returning bodies of oursoldiery from Cabul. They 
must choose, as Napier told them, between an honest policy and 
our alliance, and a treacherous one with war. Their nominal 
choice was one way, and their real one another, and their defeat 
was entire. They broke faith in all directions, trusting to their 
sandy deserts, their rock fortresses, their wild Beloochees, 
their sun and their river to save them from retribution. 
They perhaps trusted also in the humanity of the British 
General, who had given them every opportunity to preserve 
peace. When they had mustered 60,000 of their troops in the 
neighbourhood of the 3,000 who composed Napier’s force, and 
when proofs were obtained of their intention to murder the 
British officials during a conference, and every European woman 
and child who could be found in Scinde ; and when they had 
actually slaughtered many British on the Lower Indus, the die 
was cast, This happened early in February, 1843; and on the 
15th the Residency was attacked, its inmates taking refuge on 
board a steamer in the river. Foreseeing what would happen, 
the general had, in the preceding month, destroyed the desert 
fortress and stores of Emaum Ghur, on which the Ameers relied 
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for a retreat—an achievement which Wellington declared in 
Parliament to be one of the most remarkable military feats on 
record. It was now necessary to fight a pitched battle near the 
capital; and that conflict was the battle of Meeanee, fought on 
the 17th of February, 1843. The British were 2,400 ; the enemy 
35,000—warriors by profession. Yet they lost 6,000 killed, all 
their ammunition and stores, their artillery and standards, and 
everything that their camp contained. The Ameers yielded up 
their swords, but ere long were again hoping “to Cabul the 
English!” Within five weeks of the battle of Meeanee that of 
Hyderabad was fought, with equal bonour to the British; and 
then Scinde was our own. The strong hand was necessary for 
some time longer in regard to the wandering forces of so desul- 
tory an enemy; but before Napier left Scinde, in 1846, the 
country was in a more peaceful and prosperous condition than ever 
before within the memory of man. The Ameers had plucked up 
or burned down villages by the score, to make hunting-grounds for 
their children; they had wrested from the people the earnings 
of industry, and all property that showed its head above water ; 
no man was safe from their cruelty, and no woman from their 
profligacy. Under Napier’s rule the tillage of the country so im- 
proved that the world was invited to buy grain where famines 
had been common occurrences ; and robber bands sett!ed down 
thankfully and peacefully as cultivators, leaving broad districts 
so secure that villages sprang up everywhere, almost within 
sight of each other, Public works went on vigorously, and the 
world began to see what might be made of Kurrachee as a port. 
With all this, and after having sustained a season of pestilence, 
and fixed the payments of the people at a sum which they could 
easily afford, Sir Charles Napier had a surplus for the Company's 
treasury. The police systems which are so highly praised in 
the Punjaub, Madras, and Bombay, are adopted from that which 
he established in Scinde. The country, which he found scautily 
peopled and lying desolate, he animated with a population of re- 
turned artisans and cultivators, who poured back from exile or 
from robber life, to swarm about his new canals, and rear his 
embankments and raise harvests in the lands thus retrieved. For 
five years the old man sustained the climate and his excessive 
toils with the same high courage which had won the battles of 
Meeanee and Hyderabad; but in 1847 he resigned and came 
home. Lord Ellenborough, who had supported and approved 
his measures with steadiness and vigour, was recalled by 
the Directors, against the desire of Ministers, in April, 1844. 
This unprecedented exercise of the Directors’ undisputed privi- 
lege deeply impressed the English nation with a sense of the 
dislike of conquest which prevailed in Leadenhall-street ; and 
the sympathy felt by the English public in the Company’s 
reluctance to enlarge our Indian dominions caused the merits of 
Napier’s conquest and administration to be underrated at the 
time, and till very recently. It was not likely that a war which 
was “the tail of the Affghan storm” should not be more or less 
involved in the disgrace of that fearful mistake. 


The other war consequent on the same error, that of the 
Punjaub, came to a head in 1845. Lord Ellenborough had been 
succeeded by Sir Henry (afterwards Lord) Hardinge, who, as a 
soldier, was supposed to be more aware of the evils of an aggres- 
sive policy than civilians have sometimes proved themselves, 
while his moderation, and his dignified conceptions of national 
duty and character, would ensure a sufficiently strong policy. 
It was an appointment which united all suffrages. And yet 
Hardinge, like his predecessors, found himself obliged to go 
through a war immediately on his arrival. 

There had always been an expectation that whenever Runjeet 
Singh died, there would be trouble with his soldiery ; and it soon 
appeared that some incursion was in contemplation, for which 
the Sikhs were prepared by able European training under French 
officers. While the strife about the succession was going on in the 
Punjaub, the military element of society there became supreme, 
and the government at Calcutta considered it necessary to move 
troops to the frontier to preserve peace, and reassure the inhabi- 
tants of whole districts which dreaded the incursions of a haughty 
and lawless soldiery. The Sikhs were alarmed at the approach of 
English troops, and adopted the same course towards us that we 
had tried with their western neighbours—they crossed the 
frontier to forestal our doing it. Whether this move was a de- 
vice of the Sikh chiefs, as some say it was, to get rid of the army, 
and perhaps to cause its destruction by the British, and thus to 
clear the field for their own factions, or whether war with the 
British was considered so inevitable, that the invasion of our 
territory was intended as a measure of prudence, we need not 
here decide. The fact was that the Sikh soldiery gathered round 
the tomb of Runjeet Singh, preparing themselves for a great 
battle soon to happen; that war was virtually declared at Lahore, 
in November, 1845, and fairly begun by the troops crossing the 
Sutlej on the 1ith December, and taking up a position near 
Ferozepoor. The old error prevailed in the British counsels, 
the mistake denounced by Charles Metcalfe as fatxl—that of 
undervaluing the enemy. The Sikhs had been considered un- 
worthy to be opposed to the Affghans in Runjeet’s time; and 
now we expected to drive them into the Sutlej at once; but we 
had never yet, in India, so nearly met with our match, The 
battle of Moodkee was fought under Sir Hugh Gough, on the 
18th of December, and “ the rabble” from the Punjaub astonished 
both Europeans and Sepoys by standing firm, maneeuvring well, 
and rendering it no easy matter to close the day with honour to the 
English arms. This ill timed contempt was truly calamitous, as it 
had caused miscalculations about ammunition, carriage, hospital 
stores, and everything necessary for a campaign. All these 
things were left behind at Delhi or Agra; and the desperate 
necessity of winning a battle was only enough barely to save the 
day. The advantaye was with the British in the battle of Mood- 
kee, but not so decisively as all parties had expected. After a 
junction with reinforcements, the British fought the invaders 
again on the 2ist and 22nd, at Ferozeshur. On the first night 
our troops were hardly masters of the ground they stood on, 
and had no reserve, while their gallant enemy had large rein- 
forcements within reach. The next day might easily have been 
made fata! to the English army, at times when their ammunition 
fell short; but the Sikhs were badly commanded at a critical 
moment, then deserted by a traitorous leader, and finally driven 
back. Fora month after this nothing was done by the British, 
and the Sikhs crossed the Sutlej at their ease. The valour of 
Gough and of Hardinge, who, while Governor-General, had put 
himself under the orders of the Commander-in-Chief, had saved 
the honour of the English ; but their prestige was weakened 
among their own Sepoys, and even the European regiments ; 
much more among the Sikhs; and most of all in the eyes of the 
vigilant surrounding states. It was a matter of life and death 
now to bring up guns, ammunition, and treasure. A consider- 
able portion fell into the enemy’s hands on the 21st of January, 
on its way to the relief of Loodeeana; but the battle of Aliwal 
on the 28th was again a true British fight. The Sikhs were driven 
into the Sutlej; and as soon as they had collected iu their strong: 
hold of Sobraon on the other side, they were driven thence by a 
closing struggle on the 10th of February. The Sikhs were beaten, 
with a slaughter of 5,000 (some say 8,000) men, against 320 killed 





and 2,000 wounded on our side. The Maharajah submitted, the 
road to Lahore lay open, and the Governor-General could make 
his own terms. He flattered himself that he had arranged a 
protectorate of the Punjaub which would render annexation 
unnecessary ; and all who could believe in it rejoiced that means 
had been found to escape the necessity of adding new conquests 
to a territory already much too large. As the Punjaub could not 
pay its amount of tribute to the Company, Cashmere and some 
other territory was accepted instead, and given, asa kingdom, to 
Gholab Singh (whose death we have just heard of) on his paying a 
portion of the debt, thus reimbursing the Company, and lessening 
the overgrown power of the Punjaub rulers. When, at the close 
of 1846, the English troops should be withdrawing from Lahore, 
the Sikh chiefs begged that they might remain, and take care of 
the Punjaub till the young Maharajah should grow up to man- 
hood. The subsequent events are fresh in all memories—the 
murder of Messrs. Agnew and Anderson, the siege of Mooltan, 
the difficulties and threatenings which made it necessary to send 
out a commander of the highest order from England, and the de- 
apatch of Sir Charles Napier to fill that function—Wellington 
saying, in reply to his plea of age and ill-health, “ If you 
do not go, I must.” Sir Charles Napier found the war 
at an end when he arrived; and none of us forget, and 
history will not forget, the kind of service he did render 


in reforming the Indian military service, and offering 
warnings of the very catastrophe under which we are 


now mourning. He was rebuked and compelled to resign in 
consequence of his treatment of Sepoy mutiny occurring under 
his own eyes, and within the sphere of his command. Service of 
this kind we owe to his mission of 1849; but the annexation of 
the Punjaub was completed before his arrival, as the consequence 
of treacherous rebellion first, and, next, of the series of victories 
by which it was punished, The proclamation by which the 
Punjaub becaine annexed to the Company’s territories was dated 
March 29, 1849. 

The Governor-General who issued this proclamation was Lord 
Dalhousie, who succeeded Lord Hardinge in 1847. In this case 
he merely completed Lord Hardinge’s work; but before he 
returned, in 1855, he achieved an annexation which is inseparably 
connected with his name. We need do little more than insert 
the annexation of Oude in its connection with the history of the 
English in India, while the mother of the deposed King is in 
London, and her son in imprisonment at Calcutta on suspicion 
of a participation in the existing revolt. Our readers must know, 
as well as we could tell them, why he was deposed ; and recent 
newspapers must have told them what it is that his representa- 
tives in London allege and desire. It is enough, therefore, to 
notice a few facts of a prior date. 


We have seen how early some relations of a subsidiary kind 
existed between Oude and the rulers of British India. Above 
half a century ago some portions of territory, the Doab and 
others, were ceded to the Company, in lieu of omitted pay- 
ments; and the whole transaction was repeatedly discussed in 
Parliament, at the instigation of Lord Wellesley’s enemies, and 
other crities of Indian proceedings. It was underst od to be 
established by those discussions that the military defence of 
Oude could at no time since the English ruled in Bengal have 
been maintained otherwise than by British aid; that the princes 
of Oude were kept on the throne by British assistance alone ; 
that the misgovernment of those princes rendered the payment 
of their dues to us impossible, and that no resource remained 
against external invasion and internal ruin but the support 
afforded by the English, their intervention in ruling, and their 
obtaining the means by taking territory in payment of debts. 
From time to time since there have been disclosures, the truth 
of which seems to be undisputed, of a kind and degree of cor- 
ruption existing in the administration of Oude which could never 
have been exceeded in any age, and under any rule. There is 
no question of the fatuity and monstrous vice of the sovereigns, 
nor of the degradation and misery of the people, nor of the 
gradual extinction of all the means of social virtue and happiness 
within the territory. Our readers have probably seen various 
recent works of travel which show something of what the 
Court of Oude long ago became, and of the contrast its ter 
ritory has presented with the prosperity of far less fer- 
tile lands under the Company’s control. Before that territory 
was released from the tyranny of its native ruler, the people 
were escaping from it with every opportunity of absconding. 
Within a single generation districts which had bloomed like a 
garden had become unable to support a twentieth part of the 
human life which had subsisted there ; and when the starving 
people strove to escape into the Company’s territories, it was at 
the risk of being pursued and hunted like slaves, Of the 200,000 
Sepoys recently serving in the Company’s forces; 40,000 were 
from Oude alone, refugees from the oppression at home. When 
the sovereign had become inextricably involved in debt, and 
wholly incapable of discharging his obligations to the Company, 
and when at the same time the whole kingdom was sunk in dis- 
content and wretchedness, Lord Dalhousie caused the King’s 
deposition, gave him wealth sufficient to gratify his desires and 
accord with his habits, and placed the country under British ad- 
ministration. It was done without bloodshed, without apparent 
resistance, and evidently to the prodigious relief of the people. 
If there was anything wrong about it, the public will soon know 
it; but the act has been and will be abundantly discussed in con- 
nexion with the existing revolt, of which some consider the 
annexation of Oude the proximate cause. As so many of the Se- 
poys come from Oude there may be some such connexion between 
the facts, but, as far as we know, no evidence has been brought 
forward to show that the people of Oude desire their sovereign 
back again, or express any wish to fall again under the pressure 
of his extortions, or be presented again with the spectacle of his 
corrupt court. The truth will be ascertained, speedily and cer- 
tainly ; and meanwhile we have only to fit that territory into 
the map of our Indian possessions as it is now Grawn on our 
interior conceptions. It is a splendid couutry for its natural 
advantages and its traditional grandeur. Its capital, on which 
our eyes now wait so anxiously for the coming forth of a thou- 
sand of our countrymen and countrywomen, vies with the capitals 
of Europe in numbers and splendour. As it is the last, so it is 
about the richest of our acquisitions; and its recent condition 
is as fair a warning as we could have of what must become of 
India in the most peaceful times, if our civilising and equitable 
rule were withdrawn. 


We have now traversed the areas of space and time which lay 
before us when we began to survey the compass of our Indian 
history. We have seen the first trader at his landing, and have 
now witnessed the entrance into fellow-citizenship with us of 
the multitude whom the rulers of Oude have driven from their 
own allegiance to ours. It is a strange and unparalleled history, 
and will utter its own moral. We shall only unrol the scroll 
once more, just to see what the various inhabitants of this 
mighty country were doing, how they were living, at the moment 
when the present revolt broke up the whole order of society.— 
H. M., Daily News. 
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MOTIVE POWERS. 


SurERHEATED steam has been tried as a motive power; but its 
employment has presented certain difficulties up to this time. 
Mr. Withered, late member of the American Congress, has a 
new system, which embraces the use of superheated steam. 
Here is his new plan, based on a great number of experiments. 
The steam passes from the generator, by two pipes, in two dis- 
tinct portions, submitted to a different temperature ; one half is 
superheated to 400° in passing through a serpentine cover 
over burning gas, and before passing to the cylinders blends with 
the other on saturated with water. The superheated 
steam cedes its excess of heat to the other steam, causing the 
water of this to pass into steam, and thus gives, as is stated, a 
greater tension to the motive power. 

It is for experience, and not experiment only, to decide if the 
advantages of the two steams combined are so important as the 
inventor asserts them to be. 

It has been also proposed to substitute ether for steam, and 
this idea has been put into execution, since there has been con- 
structed, on account of a Marseilles Navigation Company, a boat 
which has made several voyages within the Mediterranean. This 
vessel was established after the plan of “combined steams.” 
The inventor, Captain P, du Tremblay, having convinced him- 
self that the cubic yard of steam of ether, at the pressure of one 
atmosphere, did not cost more than the cubic yard of steam of 
water at the same pressure, conceived the use of the lost heat 
of the steam from water after its passing from the cylinders, and 
to employ it in the production of steam of ether, the expansive 


‘force of which gives a power nearly double, without augmenta- 


tion of expenses or fuel. 

Experience does not appear to have demonstrated that this 
plan is destined to supersede the employment of steam of water 
in marine engines, neither in regard of secuiity nor that of 
economy. 

Nevertheless, a new inventor has not despaired of succeeding 
advantageously in the employ of ether for motive power. 

This new machine, which the inventor, a native of the chief 
town of the Department du Rhone, has called “Moteur Lyon- 
nais,” has been submitted to the examination of a commission, 
nominated by the Academy of Sciences, and is composed of MM. 
le Baron Dupin, and le Baron Sequier de Combes. 

At the end of the boiler is a reservoir of water, in which is 
dissolved a small quantity of alkali. A thin coat of vil of olives 
floats on this water, into which goes the supply pipe, which 
passes on its way to the water a stratum composed of a mixture 
of ether and essential oil (to the exception, nevertheless, of that 
of turpentine, which affects the piston). 

From this arrangement of the three liquids, their several 
densities being different, results the incessant formation of a 
savonule (lather), the presence of which is particularly favourable 
to the expansion of the steam less etherialised than & the other 
process. And the inventor affirms that he thus obviates the 
inconveniences of steam of pure ether. 

As the result, it is announced that the mode of using steam of 
ether does not cost more for a 10-horse power than 1°50 kil. 
(3 lb.) of coal gas per horse power per hour. 

We await the approval of the Academy to the sanction of the 
theory, and the judgment of experience for the sanction of its 
practice. 

So much for ether. But what a field has electricity opened to . 
inventors ! which, if it could be insured, regulated, and applied 
as a motive power to machinery, would give results the most 
astounding. 

M. Grenet, jun., has already determined important difficulties 
of simplifying the pile, and combining it in a manner so as to 
limit its expenses, which he intends to render proportionate to 
the work produced, and by arranging the working apparatus in 
such a way that the force of the electro-magnets may be trans- 
mitted entirely to the shaft of the machine. What is then 
wanting to M. Grenet? A constant and cheap source of elec- 
tricity. 

Well, here comes M. A. Palazi, who presented to the Academy 
the result of his curious experiments on a new system of pile, 
constant and almost. indestructible. 

This pile consists of a plate of zinc plunged into a vessel of 
water and united by a copper wire toa piece of coke, plunged 
into water in another vessel. The current manifests immediately 
that the communication is established. 

The intensity of this pile is less in proportion to the size of 
the zine plates, or the coal than in proportion to their number ; 
therefore it is preferable to unite in the form of a chain, 

Experiments in gilding and silverplating have perfectly suo- 
ceeded under the action of this new pile, and by ite means clocks, 
bells, and the machinery of the electric telegraph can be put in 
motion at considerable distances. 

There has also been some progress made in the application of 
electricity asa motive power. These trials prove as yet far short of 
the construction of a machine worked by the electric fluid, capable 
of putting in motion the machinery of a factory. But this pro- 
blem, if it be the desideratum of industry, ought not to be 
considered as utopian, and any idea which shall advance it de- 
serves encouragement. 





Tue Cuntivation or Corron.—The Liverpool Albion urges the 
desirability of attention being directed to the cultivation of cotton in 
Syria. Our contemporary states that the cotton plant has been 
produced in Syria tor ages, but, owing to the defeciive mode of 
culture and to the seed not being changed, the quality has d: generated 
so as to have become very inf rior to that of Raves or America, A 
recent experiment, however, made with American cotton seed has 
proved that Syria is as well adapted ‘or the growth of cotton as the 
United States, A sanple of the cotton raised from this seed was 
sent to London, and pronounced by competent judges there to be 
fully equal to that of the American growth; and Mr. Moore (British 
consu!) says he has as little doubt that, if Egyptian seed were intro- 
duced, the quality would equal thatef Exypt. T e improvement in the 
quality of the silk produced in Syria since the in reduction of -ilk- 
worms and machinery from Europe warrants the supposiuon tha: the 
same would take place as regards cotton. Only a tew years ayo the 
raw silk of Syria was of a very inferior description; now it rivals the 
first quality of French and Italian silk. The Syrian cotton is pro- 
duced without irrigation; that of Egypt, like the American, re- 
quires water. The list given by Mr. Moore of districts in Syria, now 
for the most part lying waste, where cotton might be advantageously 
cultivated to a vast extent, includes the sources of the Jo » the 
valley of the Bekaa and Baalbec, the banks of the Orontes, the waste 
lands in Mesopotamia, on both sides of the Euphrates, the plains in 
the vicinity of Alexandretta and Tarsas, and the mountain districts 
of Nablons and An h. Except in the last-named localities, 
water is abundant and the soil most fertile, and the whole could easily 
be converted into a valuable field for the supply of cotton for the 
English market. What is alone required is a grant of the Crown 
lands, now neglected, to a company for a term of years, Such a 
speculation, Mr. Moore states, wi uld be highly remunerative to the 
parties engaged in it, and at the same time add to the Sultan's revenue 
and the general prosperity of the country. Inthe districts enumerated 
cotton could be raised to almost any extent, and of a quality equal toe 
that of any in the world; but it is only through foreign enterprise 
and by means of combined capital, that these changes can be effected. 
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SILVER’S IMPROVED STEAM ENGINE GOVERNOR. 


PATENT DATED 23nD May, 1887. 











Tis invention, by Thomas Silver, of Philadelphia, consists in con- 
structing a sensitive governor intended for nautical and other purposes. 
Upon a horizontal shaft supported at each end in suitable bearings 
mounted upon standards or otherwise is securely fixed a toothed 
pinion, to which motion is communicated by a driving wheel (fitted 
upon a short shaft), of suitably large diameter, for the purpose of 
increasing the relative speed, or a band wheel may be substituted. 
Upon the first-mentioned shaft, which is horizontal, is fitted accu- 
rately but working freely upon it a fly wheel of suitable diameter and 
weight; to one face of this fly wheel two round studs are fixed at 
opposite sides of its diameter, and at a suitable distance from the 
centre, upon each of these studs, a thin metal vane is fitted and freely 
turns; the socket of each vane in which the stud works is not in the 
centre of the width of such vane for the reason hereafter stated ; 
these vanes when at rest stand at right angles with the arms or to the 
diametor of the fly wheel, and are so connected together by means of 
a suitable arrangement of links and bars, that upon the rotation of the 
fly wheel the position and arrangement of the vanes produce a 
a tendency to expose a larger surface of resistance to the rotative 
motion of the fly wheel, whilst if the speed of the wheel be increased, 
the air impinging with greater force upon the side of each vane 
having the larger surface, or being the greater distance from the stud 
ou which it turns, causes each vane to depart to a still greater extent 
from its original position of rest, and thus acts as a check to the pro- 
gress of the wheel. Upon one face of the fly wheel boss a bevel 
wheel is secured; this bevel wheel is intended to gear into two bevel 
pinions fitted upon cross studs or trunnions; each pinion has cast 
upon its inner face a small barrel or drum, to which the end of a 
chain is attached, and upon which a portion of the chain is caused to 
wind upon motion being given to the pinions when in gear with the 
bevel wheel. A collar or adjustable boss is fitted close to the enlarge- 
ment upon the horizontal shaft from which the cross studs or trun- 
nions stand off; this collar receives the thrust of a spiral spring 
which loosely surrounds the horizontal shaft; the other end of the 
spring taking its thrust against the winged collar of a sliding socket 
or sleeve, which is fitted upon, and is permitted to slide to a limited 
extent over or upon the horizontal shaft; this sliding socket or 
sleeve has a grooved collar or clutch piece in which the jaws of a 
forked lever work, in a manner similar to the ordinary governor ; 
studs are fixed in the horizontal shaft, so that they work in the slots 
of the ordinary socket or sleeve, by which means its distance or 
length of travel to and fro can be checked. <A short length of chain 
or other suitable band is attached to each side of the sliding collar or 
sleeve piece, one end being connected to the wing or boss of 
the collar, whilst the other end {& attached to the small 
drum cast upon the inner face of each of the bevel pinions; thus 
upon a higher speed being imparted to the governor than that at which 
it was desigaed to work without operating upon the valves, the shaft 
is urged forward in advance of the fly wheel, the retardation of which 
produces a corresponding or proportionate degree of rotary motion in 
the pinions in gear therewith, and thus winds up a portion of each 
chain, one over and the other under the drum, to which each chain 
is secured, and thus compressing the spring by overcoming its power 
of resistance applied to keep the parts before described asunder, upon 
which the sliding socket or sleeve with its clutch piece is carried 
nearer to the fly wheel, and thus the fork-ended lever is acted upon, 
and by means of intervening levers or connecting rods the throttle 
valve is closed entirely, or to the proper or requisite extent. 








Fig. 1 shows a front view or elevation, and Fig. 2 a view of the fly | 


wheel upon which the vanes and their levers are fitted. 
zontal shaft mounted in suitable bearings 6, 6 upon which is fitted 
and working freely thereon a fly wheel c, having two round studs d, d 
fixed upon the inner face thereof; upon each of these studs a thin 
metal vane ¢ is fitted, and freely turns, being connected together by 
the lever f and bars or links g, g, shown in Fig. 2; 4 is a bevel wheel 
fitted upon the boss of the fly wheel ¢, which gears into two bevel 
pinions é, i, which work upon the trunnions 4, & cast upon the hori- 
zontal shaft a; upon the inner faces of each of the bevel pinions j, i is 
cast a siall barrel or drum 4, which bas a cord or chain x attached 
thereto, and which is wound thereupon when the governor is in 
motion ; the other end of the chain or cord is attached to the winged 
collar of a sliding socket or sleeve », having a grooved collar or clutch 
piece o in which the jaws p of the forked lever q work. q is the 
forked lever which works upon a centre r, which may be connected 
to the throttle valve by suitable levers (not shown in the illustrations), 
Upon the horizontal shaft a is a stud or pin s, which works in a slat 
t, formed in the sliding socket or sleeve , by which the distance of 
the travel can be checked; u is an adjustable collar or boss fitted 
close to the enlargement upon the horizoutal shaft for reesiving the 
thrust of a spiral spring; v is a spiral spring which loosely surrounds 
the horizontal sha‘t; w is a drum or pulley fitted upon the outer end 
of the horizontal shaft @, for communicating motion to the governor. 
Instead of the drums being parallel they may be conical to receive a 
—— or cord, thus giving additional means of adjustment or regu- 
ation. 

Various modifications of the arrangement shown in Figs. 1 and 2 
are described in the patentee’s specification. The fly-wheel arrange- 
ment, or a modification of it, may be used in combination with a 
centrifugul governor, whether the ordinary two-ball or the balanced 
four-ball kinds, for the purpose of rendering more sensitive such 
governors. The arrangement is as follows:— Upon the shaft or 
spindle of either of the kinds of the centrifugal governors, the fly- 
wheel is applied, so that it shall rotate freely on it, and the pendulous 
arms of such an arrangement of governor are connected by means of 
intermediate links or rods, which, when the governor is at rest, stand 
diagonally with the spindle; but, upon motion being communicated 
to the governor, the momentum of the fly-wheel causes the connect- 
ing links or rods to depart from the angular position, and assume a 
line approximating to that of the spindle or shaft, and thus cause the 
pendulous balls to move from their plane of rest, it being necessary in 
this arrangement to fix the connecting rods or links between the pen- 
dulous gear and the fly-wheel at an angle opposed to each other's 
rotation, that the one may resist the other, and thus, on motion being 
communicated, the tendency is to thrust out the balls; but instead of 
using rigid links or rods, a conical projection or drum, with cords or 
chains, may be substituted, a pulling action instead of a thrust being 
employed, the same being connected with the arms in a suitable man- 
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ner. Instead of connecting the looped ends of the rigid links with 
the boss of the tly-wheel by means of a simple stud, upon which the 
loops or slot ends of the link pass up and down after they have per- 
formed the act of thrusting asunder the balls at the moment of start- 
ing the governor, other arrangements may be applied to the boss of 
the fly-wheel adapted to the four-ball governor. 


JOPLING’S WATER GAUGES FOR STEAM BOILERS. 
PavTentT DaTRD 271H May, 1857. 
Tus invention, by T. T. Jopling, of Dunning-street Foundry, Sun- 
derland, consists in an improved method of ascertaining and indicating 
the height of the water in steam boilers. Fig. 1 shows a section of 
part of a boiler with the gauge attached to it; a is a metal cylinder, 
connected at the top and bottom with the boiler, so that the water 
from the boiler shall stand about half way up the cylinder when the 
water in the boiler is at its proper level; 4 is a hollow ball of metal, 
which floats on the surface of the water in the cylinder, and has the 
stem c attached to it; this stem projects up through a hole in the 
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cover of the cylinder a, and carries at its upper end a head of white 
earthenware d, round which a black line is drawn, so that the posi- 
tion of the stem ¢ may be readily observed from a distance; e is a 
glass tube, in which the upper end of the stem c works; this tube 
rests at its lower end on an elastic washer, placed in an annular groove 
formed in the base of the standard 7; which is bolted to the cover of 
the cylinder a. The upper end of the tube c is cemented into the 
metal cap g, on the top of which the screw A presses, so as to keep the 
lower end of the tube tightly in contact with the elastic washer. 
There is a valve tixed on the stem ¢ at c', which, if the glass e breaks, 
is brought up, so as to close the opening in the cylinder cover and 
prevent the escape of steam. Fig. 2 is a horizontal section, taken 
through the standard f, the interior of which is blackened to render 
the indications more visible. 
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REMARKABLE Petriracrions 1y CALIFORNIA.—A_ correspondent 
residing at Forest City, California, engaged in the mining business, 
writes us as follows :—* I am located in a mining district where the 
mining is mostly done by the bed rock tunnels. Many of them are 
from three to four thousand feet under the mountains, and they have 
to be worked through the bed rock irom ten to fifteen hundred feet 
before they get through, when they come to and work the channel of 
an ancient river. I have been in them three thousand feet under 
ground. Inthem I saw any quantity of flood-wood and some large 
logs and trees, many of them several feet in diameter, and a portion 
of them petritied and become like stone. Some of the wood remains 
almost in a perfect state of preservation. I found a petrified lizard in 
one of them, some of the wood adhering to him. It is a splendid thing. 
It had become very much like a sulphuret of irow, a mineral resem- 
bling gold. It is about six inches long, and a great curiosity. It is 
very heavy, or I would send itto you. I will enclose some specimens 
of the same nature, so you can see them.”—New York paper. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of eur 
Correspondents.) 





MANUFACTURE OF IRON AND STEEL. 


Srz,—The manufacture of iron and steel has attained such im- 
portance in this country that any improvements in its mode of 
production cannot fail to be interesting to a large proportion of 
your readers, and will, I trust, be a sufficient excuse for the 
space which this paper will occupy in your valuable journal. 

The improvements which I am about to describe are to be 
used in the production of crude metallic iron from its ores, and 
in the process of obtaining malleable iron and steel direct from 
fluid crude iron, by forcing currents of air or other gaseous 
matters into the molten metal until it is thereby rendered 
malleable. 

Under the full conviction that the public held the right ceded 
to them (by the disclaimer of Mr. Bessemer) to make any alloys 
in his process, or to use any flux before known or used for like 
purposes, I am induced to lay before the public the following 
description of several improvements which I have made in the 
manufacture of iron and steel, and instead of attempting to 
secure the same by a patent, I prefer to give freely to the nation 
all such parts of these improvements in the manufacture of iron 
and steel as may be new at this date, while such parts as are old 
or have before been known or used will still remain public pro- 
perty, and will not be lessened in value by a republication of 
them. 

In smelting the ores of iron, in order to obtain crude or cast- 
iron suitable for being afterwards converted into malleable iron 
or steel by means of air or other gaseous matters forced therein, 
the quantity of Jime used in the smelting furnace should be in- 
creased to a considerable extent, say at least to double the 
quantity now generally used with a given charge of iron ore, the 
excess of lime so employed will form a base for the phosphoric 
and sulphuric acid to unite with, and will thus facilitate the 
removal of these injurious substances from the iron; any ten- 
dency to red-shortness in the metal consequent on the use of an 
excess of lime will be removed at once by the blast of air in the 
converting process, since lime is never detected in metal so 
purified, but in all cases I prefer to use such ores of iron as are 
combined with a large proportion of the oxide of manganese, 
and which are at the same time free from, or contain but little, 
sulphuric or phosphoric acid. Such ores may be smelted alone, or 
they may be mixed with hematite or with other ores of iron 
that are free from, or contain only a small quantity of man- 
ganese, but I mix the ores in such proportions only that the 
metal obtained therefrom in either case may have the advantage 
derivable from the presence of a sufficient quantity of manganese 
during the smelting process, and go that the fluid crude iron 
obtained from such mixed ores shall consist of an alloy of man- 
ganese in such proportions as may be found desirable ; but when 
ores of iron containing manganese in sufficient quantity to 
powerfully flux and alloy the iron obtained therefrom are not to 
be had in any particular locality ed from other con- 
siderations, then I proceed to make an alloy ofironand manganese 
in the blast or other smelting furnace in lieu of, or in addition to, 
such natural compounds of manganese and iron asare met with in 
the different ones before referred to; therefore, when smelting 
hemetite, spathose, specular, magnetic, or other ores of iron for 
the purpose of being afterwards converted into malleable iron, or 
steel, by forcing air therein, I add to the charge of ore and other 
materials or fiuxes in the blast or other smelting furnace the 
oxides, chlorides, or other salts of manganese, so that the iron, 
before, during, or after its reduction to the metallic state, may 
be acted upon or become improved in quality by the chemical 
changes brought about by the use of such salts or oxides of 
manganese, a part of which will, by means of the reducing 
agency of the carbon or hydrogen present in the furnace, be con- 
verted into metallic manganese, and become united or alloyed 
with the iron which accumulates in the hearth or crucible of the 
furnace, the oxides or salts of manganese being used in sufficient 
quantity to form an alloy varying by preference from 1 to 10 
per cent. of the weight of iron smelted. But when hematite, 
spathose, specular, magnetic, or other ores of iron are smelted, 
for the purpose of furnishing carburet of iron for conversion 
into malleable iron or steel, by forcing therein air, or other 
gaseous matters, and such ores of iron either in their natural 
state, or after they may have undergone any cementing or deoxy- 
dising process, by which they are converted into metallic iron or 
into a carburet of iron, previous to the same being put into the 
blast, or other smelting furnace, then I put into such smelting 
furnace, along with the charges of metallic or carburetted iron 
ores, or ordinary ores of iron, as much oxide, chloride, or other 
salts of manganese, or as much metallic manganese or carburet 
or carbide of manganese as will unite with the molten iron, and 
alloy the same by preference to the extent of from 1 to 10 per 
cent. of the weight of the metallic product obtained from such 
furnace, or in lieu of putting the oxide, chloride, or other salts 
of manganese, or the carburet, carbide, or metallic manganese 
along with the charges of iron ore into the upper part of the 
blast or other smelting furnace, I put them in at the tuyeres, or 
at any other suitable opening in the lower part of the furnace, so 
that they may fall at once into the fluid metal contained in the 
hearth of the furnace, and be united or alloyed with the metal 
contained therein; or I put the metallic, or carburet of man- 
ganese into the “finery,” or re-melting furnace. I have found 
that the oxides of manganese may be so prepared as to greatly 
facilitate their action on, and union with, crude or cast iron, in 
the blast furnace, and in the “finery” or re-melting furnace. This 
preparation consists in subjecting oxide of manganese, either in 
lumps or in the form of powder, to the action of a current of 
hydrogen or carburetted hydrogen gas, or carbonic oxide, or to 
the action of solid carbonaceous matters in close retorts or cru- 
cibles, which are to be highly heated in a suitable furnace, and 
whereby the quantity of oxygen in combination with the man- 
ganese may be reduced to any desired extent, so that the pro- 
duct may be withdrawn from the retort or crucible in any stage of 
oxydation, varying from the binoxide, or from the highest stage 
of oxydation, by small increments down to a lower stage of 
oxydation, and passing thence by imperceptible gradations 
to the state of metallic manganese wholly free from 
oxygen, or into a carbide of manganese in those cases where 
carbonaceous matters are used, and whereby I am enabled to 
obtain manganese in such varying degrees of oxidation as may 
suit it to the peculiar condition of the iron or steel I desire it to 
operate upon, and which prepared manganese I shall hereinafter 
have occasion to refer to when describing other processes not 
carried on in the blast-furnace or in the “ finery” or re-melting 
furnace. And here I desire to be understood that, whenever 
I use metallic manganese, or carburet of manganese, or manga- 
nese prepared as herein lastly described, in any furnace, or in 
any process, for the manufacture of iron or steel in which such 
manganese may become exposed to atmospheric air or to other 
sources of oxygen, that I protect the manganese from auch 
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oxydising influence in the following manner—viz., I make a 
“slip” or cream of clay, lime, silica, “ cornish-stone,” broken 
glass, borax, carbon, &c., or a mixture of two or more of these 
substances in any proportions, or I use the “ slip” or “ glaze’ 
now generally used to coat pottery-ware, with which I coat the’ 
metallic or other manganese as soon as possible after the same 
has been prepared or subjected to the cementing process before 
described ; this coating of glass will protect the manganese from 
the action of oxygen during the period of its fusion or admix- 
ture with the iron or steel, and further, when I desire to alloy 
iron with manganese in any blast or other smelting furnace, or 
in the “finery” or re-melting furnace, I sometimes find it 
convenient to first mix or alloy the manganese with some other 
metal that will render it more easily fusible and less easily 
oxydisable. In this way an alloy of lead and manganese may be 
employed, the lead will not alloy itself with the iron, but will 
serve greatly to facilitate the mixture of the iron and manganese. 
An alloy of manganese and iron may also be added to the molten 
iron in any smelting “ finery,” or re-melting furnace, either ina 
fluid or sojid state, or such alloy of iron and manganese may be 
poured in a fluid state into molten cast-iron as it leaves, or after 
it has left, the saidsmelting “finery,” or re-melting furnaces ; or 
it may be poured simultaneously with the molten iron into any 
mould or into any receptacle that may be employed to receive 
such molten iron. And, further, in the smelting of any of the 
ores of iron hereinbefore named, or any other ores of iron, 
whether they are used in the ordinary state, or are cemented or 
converted into metallic or carburet or iron previous to being put 
into the smelting furnace—in either case I put into the furnace 
with such charges of ore and other materials, certain bricks, 
balls, or masses, of the following or of a similar composition, for 
making which I take plastic clay, lime, silica, and blast-furnace 
cinder in a powdered state, and in any desired proportions. I 
reduce the mixture to a stiff paste with water, either with or 
without the addition thereto of powdered carbonaceous matters. 
I also add to the aforesaid mixture oxides, chlorides, or other 
salts of manganese, or, in lieu thereof, I add to the said mixture 
metallic, carbide, or carburet of manganese, with or without a 
further admixture of powdered iron ore, charcoal, or granulated 
carburet of iron. These matters, or any two or more of them, 
and in any desired proportion, I knead into a stiff plastic 
mass, in a pug mill, and then mould into bricks, balls, 
or other conveniently shaped masses, which may then be 
dried and put into the blast or other smelting furnace, or 
into a “finery” or remelting furnace; but I prefer first to dry 
and bake such bricks, balls, or other masses, of the aforesaid 
compound, in highly heated retorts or other close chambers, 
through which hydrogen or carburetted hydrogen, gas, or ear- 
bonic oxide is made to pass, or in lieu thereof, any solid carbona- 
ceous matters may be put into the retorts or chambers along 
with the said bricks, balls, or other masses of the aforesaid com- 
pound, and whereby the metallic oxides forming part of the said 
compound will be converted into simple metals, carburets of 
metal, or alloys of metal, in combination with such other 
materials as will form a protecting flux or slag, and allow the 
said bricks, &c., to be readily smelted in any blast or other 
smelting furnace, or they may be used in any “finery” furnace 
or in an ordinary cupola, reverberatory, or other remelting fur- 
nace, along with crude, pig, or refined iron and be there smelted 
and their metallic constituents caused to form part of charge of 
molten metal obtained from such furnaces, and thus prepare such 
crude or refined iron for the further process of conversion into 
malleable iron or steel, by the forcing therein of air or other 
gaseous matters, and in which said processes, the compound 
herein lastly described in the form of bricks, balls, or other 
masses, may also be employed, by the addition thereof (by 
preference in a highly heated state) to the molten iron in the 
converting vessel, where they will be rapidly fused by the ex- 
treme heat generated in the converting process, and will thus be 
made chemically to act upon flux, or alloy, the metal contained 
in such converting vessel, 

With reference to the further stages of the process of makiag 
iron or steel, it will be found that the materials of which the 
crucibles, vessels, or furnaces, are made or lined, have a con- 
siderable influence on the quality of the metal produced in them, 
the fireclay or mixture of fireclay and plumbago, or carburet of 
iron of which crucibles are frequently composed, being in part 
fused by each charge of metal melted or refined therein; it has 
consequently been the custom in many iron works to use the 
red oxide of iron for mending or lining the hearth or crucible of 
puddling furnaces. 


Now in the process of making iron or steel by forcing air 
therein, the crucible or vessel is powerfully acted upon, and in 
part fused away by the extreme heat of the metal during the 
process. I, therefore, use red iron ore well rammed into the 
vessel for the purpose of lining and protecting the interior of it, 
but when making steel or iron of the finest quality, I prefer to 
line the vessel with oxide of manganese alone, or mixed with 
any suitable carbonaceous matters, or I mix it with fire clay, or 
fire clay and carbonaceous matters, in any suitable proportion, 
or the manganese may be used as a carburet, either in powder 
or in lumps, and mixed with clay alone, or with clay and carbo- 
naceous matters in such proportions as may be found most 
suitable, and whereby any injurious action that might have 
resulted to the metal from the ordinary clay or silicia lining of 
the furnace will be prevented. But when it is specially desired 
to act chemically upon the fluid iron in the converting vessel by 
means of carbon, or by means of the carburet of any metal, or 
by any simple metal cayable of uniting with the iron or with the 
impurites contained therein, I sometimes resort to the following 
means, that is to say, I construct by preference a cylindrical 
converting vessel at tke bottom or sides of which I form open- 
ings or cavities, the bottom of the cavities are moveable, and are 
so arranged that by means of a screw they may be forced forward 
so that any matters that may have been rammed into them, may 
be forced from within the cavities, and be projected forward 
into the fluid metal contained in the converting vessel, in such 
quantities and at such times as may be desired, and in a similar 
manner to that by which Dr. Arnott supplies fuel to fire-grates 
from a chamber or receptacle which is formed below the fire, 
and from which the fuel is forced up when required. 

When manufacturing iron or steel by forcing air into molten 
crude iron, I fill such cavity or cavities with damp charcoal 
powder, or with any other suitable carbonaceous matter or fuel, 
which may be well rammed in, and used with or without an 
admixture therewith of one or more of the following metals, viz. 
potassium, sodium, lithium, calcine manganese, and magnesium, 
as the carbon is consumed the metals (which I prefer to be in a 
granular state) will unite with the iron, or with its impurities, 
and assist in their expulsion from the metal. In order to remove 
any oxygen that may be present in the metal in the form of 
minute particles of slag or otherwise, the metals lastly mentioned 
or any other metals having a powerful affinity for oxygen may be 
used, and I prefer in using avy such metals to force them from 
the cavities before described in additional quantities immediately 
after the blowing in of air bas ceased, or while any hydrogen, 





carburetted hydrogen, or other carbonaceous gases, or matters 
are being forced into the molten metal. 

Having described how crude iron may be smelted from the 
ore and alloyed, so as to be peculiarly suitable for conversion 
into malleable iron or steel, by means of air or of steam or 
other gaseous matters forced therein ; and having also described 
how the converting vessel or crucibles used in that process may 
be lined with materials that will not injure, but will act bene- 
ficially on the iron used in them. 1 will now further describe 
hew the quality of malleable iron and steel made direct from 
crude iron, by forcing air or other gaseous matters therein may 
be made of different qualities by the admixture of certain other 
metallic substances or alloys, and how the same may be other- 
wise modified and improved by the removal or partial removal 
therefrom of phosphorus, sulphur, oxygen, and other matters, 
by the action of certain metallic substances, or bymeans of the 
joint action of such metals with certain gaseous matters to be 
used therewith. 

Firstly, then, with reference to the permanent alloys of metal 
with iron and steel, it is well known that silver alloyed with 
steel will produce a metal of a superior and peculiar quality ; it 
ia also well known that carburet of manganese alloyed with 
steel also improves that metal, and also that carburet of manga- 
nese requires an inconvenient amount of heat to fuse it. I, 
therefore, reduce the oxide of manganese to the metallic state in 
a crucible containing silver, or I melt the carburet of 
manganese and silver separately and mix them together; in 
either case I obtain an alloy much more easily fusible 
than pure manganese ; it is also much less oxidisable, and may be 
kept in the open air without returning to the state of an oxide. 
The proportion I prefer to use is one part of silver to every three 
or five parts of manganese, and I add this alloy, in about the 
proportion of one to three parts of the alloy to 100 of iron or 
steel, although these proportions may be considerably varied. 
Instead of this alloy of silver an alloy of nickel and manganese, 
with or without an addition of silver, or of aluminium therewith 
may be employed in any desired proportions, but I prefer that 
the proportions should not exceed in avy case five parts of any 
one of the metals to one of the other and that the quantity of 
such alloy mixed with the iron or steel should not be less than one 
ounce more than 5 per cent. of its weight. A different quality 
of steel fromn the foregoing may also be obtained by reducing the 
oxide of manganese in a erucible with aluminium or with 
magnesium, or a compound may be made of these three metals or 
either of them may be mixed in any desired proportions, but I 
prefer that the proportion should range from one to five parts of 
either metal, and the alloy should be used with the iron or steel in 
proportions varying from 1 to 5 per cent. of the weight of 
metal alloyed. Secondly, with reference to the use of metals of 
a less permanent character with iron or steel, and which are to 
be added during or after the decarbonisation of the crude 
metal in order to unite with or remove a portion of the 
oxygen or other impurities that may be retainedby the iron or 
teel after the same has been rendered malleable, by fore’ng 
air therein fr this purpose. I use either potassium, sodium, 
lithium, calcium, manganese, or magnesia in a solid, granular, 
or fluid state, alone or mixed with charcoal powder or other 
carbonaceous matters, and which substanegs, or either of them, 
are to be put into the converting vessel during or immediately 
after the converting process. I nevertheless desire it to be 
understood that, whenever metallic alloys or simple metals, or 
carburets of metals, or metals mechanically mixed with carbon, 
are to be combined with malleable iron or steel that has been 
obtained by the forcing of air or other gaseous matters therein, 
that I prefer to delay such mixture of the metals until after the 
intended amount of deoxidation has been effected, I then intro- 
duce the simple metals, or alloys, as quickly as possible, having 
first skimmed off the scoria from the surface of the molten iron 
or steel through a suitable opening made in the converting vessel 
for that purpose, immediately after putting in the metals or 
alloys, I use Mr. Bessemer’s plan of separating oxygen from the 
metal by forcing into it hydrogen, carburetted hydrogen, car- 
bonic oxide or other suitable gas, or solid carbonaceous matter, 
so that during the deoxydising process, the iron or steel may be 
powerfully agitated, and the metal or alloy of metals be well 
mixed therewith. 

In the early part of this paper I have described how oxide of 
manganese may be deprived of its excess of oxygen and be 
rendered more suitable for fluxing iron or steel, as it will in that 
lower stage of oxydation act more powerfully and beneficially on 
the metal, now when I desire to use such prepared manganese 
in the converting process, I fit up a small fire-clay retort near to 
one of the tuyere pipes, and communicating by a valve with it, 
I apply fire to the exterior of the retort which is set in a suitable 
furnace, and I pass through the retort hydrogen or carbonaceous 
gases as before described, and whereby the state of oxydation of 
the manganese may be modified as desired, and as soon as the air 
or steam blast is discontinued, I admit the carbonaceous or other 
gases in large quantities to the retort, and I then open a com- 
munication between a retort and one of the tuyeres whereby the 
altered oxide of manganese will in its highly heated state be 
carried direct into the molten iron or steel, the passage of such 
gases being continued until the metal is well mixed, and is 
lowered to a proper temperature for casting into ingots, or other 
moulds, 

And so in like manner any of the metallic alloys, or simple 
metals, herein lastly mentioned, may be blown in at the tuyeres 
in the form of granules, in a state of power, or in a fluid state, 
as may be preferred, by allowing such matters to fall slowly into 
the blast pipe near to its junction with the tuyeres. And 
especially when using potassium, sodium, calcium, or lithium, I 
prefer to reduce or melt these metals in a suitable retort as 
described, and to force the melted or reduced metals alone or 
with any mixture of charcoal powder, that they may be com- 
bined therewith direct into the fluid iron or steel in the con- 
verting vessel, by means of the aforesaid gaseous matters, with- 
out exposing the reduced metals to atmospheric influence, and 
while the same are in a heated state, although the said metals 
may if preferred be put into the converting vessel in a solid 
state. 

It is well known in the manufacture of iron and steel by the 
ordinary processes, that a mixture of two or more qualities of 
crude iron frequently produce a more desirable article than can 
be obtained from either of them when used alone; and I have 
found this also to be the case with iron and steel obtained by 
the forcing therein of air or other gaseous matters, more 
especially the mixture of foreign or charcoal iron with coke- 
made British iron. A mixture of steel made by different 
processes is also very beneficial, and I prefer to effect the same 
in the following manner, viz. :—-I take ordinary blister steel, 
or “steel scrap,” or “toppings” of cast steel ingots, and 
I add these materials or either of them, and in 
any desired quantity, to the crude or partially purified metal in 
the converting vessel ; the scrap metal may first be heated in the 
upper part of the vessel, or the steel may be poured into the 
vessel in a fluid state, and be thus mixed with and form part of 
the charge of malleable iron or steel, and here I wish it dis- 
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tinctly understood that when melting steel scrap or blister steel 
for the purpose of mixing with crude, partially refined, or 
malleable iron, or steel in the converting vessel, that I put such 
blister steel or scrap steel into crucibles, as practised hy steel 
makers generally, and I add thereto oxide of manganese and 
charcoal, or I use carburet of manganese as directed in the 
patents of Josiah Marshall Heath, and { use the different ma- 
terials or any of them in any desirable proportion ranging from 
one part to fifty parts of carburet of manganese to fifty parts of 
blister or scrap steel, and when the said materials are melted [ 
add them in any desirable proportion to the molten metal in the 
converting vessel, and at any desirable stage of the converting 
process, or after it has been completed I run out the metal 
from the converting vessel into a ladle or crucible, and I pour a 
stream of cast steel from the melting crucible, so that the two 
streams may blend and fall together into the casting ladle or 
other receptacle. 

I have found the disengagement of carbonic oxide gas from 
molten iron and steel, which is obtained by forcing air into 
molten iron, greatly facilitated by allowing the molten metal, 
as it flows from the converting vessel, to fall on to an inclined 
surface, and from thence be precipitated in a shower of globules 
into water; steel shots, so produced from successive charges of 
metal, may be mixed in large quantities, and thus be equalised 
in temper or hardness, and such shots (or other pieces or masses 
of cast steel made by the forcing of air into crude molten iron) 
when remelted with charcoal aud oxide of manganese, or with 
earburet, carbide, or metallic manganese in ordinary steel pots, 
will be found to produce solid ingots of steel. In the process of 
remelting steel sbots, any desirable mixture of blister steel, 
scrap steel, ingot “toppings,” or other qualities orjkinds of steel, 
may be made according to jthe requirements of the manu- 
facturer ; and, lastly, with reference to the alloying or mixing 
with iron or steel any metal or alloys of metal that have been 
hereinbefore described or referred to, whether the same be used 
alone or combined with clay or with any carbonaceous matters, 
and are added to the molten crude iron to prepare the same for 
the air-refining process, or whether they are used in any stage of 
the air-refining process, or after the same has been effected and 
the metal converted into malleable iron or steel, any such 
mixture or alloying of metals may be conveniently effected by 
using a mass or pole of wood or partially charred wood, into or 
near one end of which, several holes or cavities have been made, 
for the purpose of being filled with the aforesaid metals or alloys, 
and which said piece of wood is to have the end containing such 
substances forced down below the surface of the fluid iron or 
steel, so that the rapid evolution of gases from the wood will 
causea violent ebullition of the metal, and thus bring continually 
fresh portions of it in contact with the metals or alloys occu- 
pying the cavities in the piece of wood, and cause a thorough 
mixture of the metals contained therein with the molten iron or 
steel, VULCAN. 





THE COMPOSITION OF ROTARY MOTION, 


Sir,—In Tur Enarnesr, for Decembor the 18th, I find a report 
of the proceedings of the Liverpool Literary and Philosophical 
Society, containing certain remarks by Professor Hamilton and 
others, on the “ Composition of Rotary Motion.” It isan ex- 
tract from the Liverpool Courier, and, of course, you are not 
responsible for the correctness with which those remarks are 
reported. But I think, that for the sake of scientific truth, the 
errors which they contain should not be allowed to go before 
the world uncorrected. In the first place, it is stated “that the 
plane of rotation of the gyroscope is not absolutely fixed in 
space ;” this is true of its position, because it is always in our 
experiments connected with the earth ; but the direction of that 
plane in Foucault's gyroscope is absolutely fixed in space. The 
next error is one of greater magnitude, namely, that “ the time 
of its (viz., the gyroscope) making an apparent revolution round 
a circle, varies in any other part of the globe (i.c, than the 
pole) inversely as the line of the latitude.” Now, the true 
statement is, that the instrument would (if capable of rotating 
for so long a time, and abstraction being made of the unequal 
friction on the pivots), complete its revolution in any latitude 
in an invariable time, viz., twenty-four hours. For in virtue of 
the fixity of the direction of its axis, its movement will be the 
same as if that axis were directed constantly to one of the fixed 
stars. Consequently it will return to the initial position at the 
end of every period of twenty-four hours measured siderially. 

I think it only fair to M. Foucault, who is not in a position to 
refute the many erroneous statements made, in the course of the 
proceedings referred to, respecting his gyroscopic experiments 
that I should briefly show that they arise from want of acquaint- 
ance with his principles. Professor Hamilton is said to have 
stated that the gyroscope could not be made to deterinine the 
meridian, because friction on the pivots would cause a hori- 
zontal motion “of the axis deviated in the slightest degree from 
the true horizontal position.” Whereas the gyroscope, when 
used to determine the meridian, is constrained to move with its 
axis in the true horizontal position. 

“For the same reason,” says the report, “tho gyroscope 
affords no satisfactory proof of the rotation of the earth.” In 
reply, I beg to state that “the same reason” does not in the 
least affect this experiment, because, at the outset, the axis is 
placed horizontally, and when directed due north, has no sensible 
tendency to move out of the horizontal plane during the few 
minutes while its rotation lasts ; but at once commences a move- 
ment in azimuth from north to east, at a rate nearly equal to 
the rotation of the earth, multiplied by the line of the latitude. 
And this could be corrected for unequal friction by performing 
the experiments twice with opposite rotation of the gyroscope. 

It is, however, certain that great mechanical skill and patience 
are requisite to construct the instrument, and I question if any 
one but M. Froment, of Paria, who made M. Youcault’s, is in 
full possession of all its peculiarities, 

On a recent occasion I had the honour of showing tho expe- 
riment for finding the latitude to the Dublin Philosophical 
Society, when it perfectly succeeded ; but the instrument which 
was constructed by Mr. Yeates, of Dublin, to whom M. Foucault, 
was kind enough to give some important hints was not 
sufficiently completed to shew the other experiments. However, 
there is no doubt that if the adjustment be perfect, this remark- 
able little instrument is capable of being made to indicate the 
direction and amount of the rotation of the earth, the plane of 
the meridian, and the latitude of the observer, without resorting 
to a compass or any astronomical observations. 

Allow me next to notice the manner in which the following 
question is treated, “If the gyroscope were revolving in a ver- 
tical plane, the axis being horizontal, and a force were applied to 
incline that axis, where did that force go to? and is it expended 
in friction on the pivots, &¢ ?” To this explanation Professor 
Hamilton assents, and thinks that the absorption of the force 
onght to develope a considerable amount of heat. : 

Now it is true that the application of such a force does in- 
crease the friction on the pivots; but, nevertheless, exerts its 
full influence to change the direction of the axis. The friction 
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is a mechanical imperfection, which tends only to stop the rota- 
tion of the disc, and not to oppose or absorb the extraneous 
force. That this is the true solution is evident from the fact 
that if we prevent the horizontal movement of the instrument 
that force produces the came effect in inclining the axis as if the 
disc were stationary ; and is not opposed either by the alternating 
impulses of the particles forming the disc (as sometimes as- 
serted, in explanation of the fixity of the plane of rotation), or 
by the friction on the points as now suggested. 

In conclusion, Professor Elliot is reported to have said that 
M. Foucault’s apparatus is not practically successful in proving 
the rotation of the earth; and that “it will show it or not show 
it just as it is balanced.” Professor Elliot may have said that 
it was extremely difficult to show it as the instrument required 
to be very accurately balanced; but the reported sentence is 
absurd, and means simply that the experiment will succeed 
when the instrument is balanced, and will not succeed when it 
is not balanced. 

24, Suffolk street, Dublin. 


PROPELLING VESSELS. 
Srr,—It has long occurred to me that the piston applied to the 
propelling of steam vessels would be found a more efficient 
propeller than either paddle or screw. The mode of application 
might be as follows :—Let two or three cylinders fitted with 
ee be placed in the stern of a vessel, at a suitable depth 
elow the water line, lying in a horizontal position and parallel 
to its keel, their ends projecting into the sea, Also those pro 
jecting ends to be faced with brass and fitted with a slide valve, 
that the sea can be let in and shut out at pleasure, the inside 
end of cylinder having a cover with stuffing box for keeping the 
piston rod water-tight. Let the pistons be connected either 
direct to other steam cylinders placed horizontal and parallel 
with the keel, or connected to and driven by a two or three 
throw crank, according to the number of cylinders—the pis- 
tons, by whatever kind of machinery they may be driven, 
being so regulated that while the one piston strikes out from 
the vessel in a direction contrary to the motion of the vessel, 
the other is drawing into the vessel, and so on, that a uniformity 
of motion may be preserved ; also the diameter of the cylinders 
and the velocity of the pistons being so proportioned that the 
amount of the reaction of the resistance the water presents to 
the pistons will be enough for the propelling of the vessel. 
Upon the valves being opeued the water will rush in and fill the 
cylinders ; the pistons being set in motion, one of them will, as 
it strikes out from the vessel, exert its power in expelling the 
water out again, while at the same time another of the pistons 
will be drawing into the vessel to repeat the same operation— 
the water following and filling the cylinder with a velocity and 
pressure due to its depth below the water line and vacuum in the 
cylinder. The reaction of the force the piston exerts on the water 
propels the vessel. We have by this means the moving power 
applied to the propelling of a vessel in a horizontal direction and 
without loss of any of its mechanical effects, in which all other 
propellers have failed to accomplish. The water that might pass 
the pistons while in action, and accumulate in the inside end of 
cylinders, would be got rid of by a pipe with a valve in it 
opening outward, the pipe being conveyed to a cistern or the 
sea. The pistons, as they approach the end of their stroke back- 
ward, would force a quantity of the accumulated water through 
the valve into the pipe at each stroke, and never allow it to 
accumulate above a certain quantity. The propelling pistons 
placed in the stern of the vessel would propel the vessel forward 
only; to construct them to back the vessel would be inconve- 
nient and difficult. For this purpose a cylinder would require to 
be placed on each side of the vessel, outside the hull, in a hori- 
zontal position, working stem and stern, and so constructed that 
its actions on the water could be reversed. 
Eglinton Engine Works, Glasgow. 

Dec. 14th, 1857. 


HIGH AND LOW PRESSURE STEAM,. 


Srr,—In your valuable paper of the 11th inst., I have read over 
two letters, one of the 26th November and the other of the 4th 
December, signed “ Omnibus,” respecting high and low pressure 
steam. He seems to ridicule the idea of steam at 100 Ib per 
square inch above the atmosphere, but 100 1b. is in use, although 
not common (as well as expanding 20 times or more in one 
cylinder). Although theory is very useful in connexion with 
practice, I will lay aside theory and give you a few practical 
results between what I call high and low pressure steam, that 
your readers may judge for themselves, from two examples, 
which is the most preferable in point of economy, and of which 
I have been an eye-witness ; and to prove what I say I enclose 
two indicator diagrams | have received as a favour from a friend, 
taken from two separate steam engines at different pressures 
in the boilers, with cylinders 24 inch and 28 inch diameters, 

_ The pressure in boiler of No, 1 diagram was 23 Ib. per square 
inch ; the engine worked with two common flat yalyes by an 
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eccentric, cutting off at about half stroke, turning self-acting 
mules and other cotton machinery with great regularity of 
motion, which is absolutely necessary for machinery of ‘this 
description. : 

ihe consumption of coal for No. 1 diagram is 64 per indicated 
horse power per hour, the cylinder being 28 inches diameter 
the piston going through 300 feet per minute. , 

0. 2 diagram. Pressure in boiler 46 Ib., 
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exactly the same way as in No. 1—the cut-off valves being worked 
by a very sensitive automatic differential apparatus or steam 
the distance the steam has to travel between 
cases is about equal, turning 


dynanometer ; 
boilers and cylinders in both 
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each engine being worked by a single boiler. The highest 
pressure of steam in No. 1 at commencement of stroke on 
piston is 12°5 lb.with a maximum vacuum of 15°5 Ib. 

No. 2. The pressure in boiler is 46 lb., and gets on piston at 
commencement of stroke; 38 Ib. cutting off at one-twentieth, 
consuming 35° lb. per indicated horse power per hour, without 
water-heating apparatus, the water going into the boiler almost 
as cold as it is before it goes into the condenser; cylinder 24-inch 
diameter, speed of piston 272 feet per minute, the proportionate 
loads on each engine are about equal, taking into consideration 
the difference of diameter of the two cylinders, therefore we may 
get almost as good a result as from two engines with cylinders 
both one diameter, and going nearly same speed, of which No. 1 
has the advantage, and the difference in point of economy you 
have before you. There is no losa here from a “ fanciful cut off.” 

For example: The same engine No. 2 has been tried without 
the cut off, the load being the same, the pressure in the boiler 
the same, and the speed the same, taking the steam in the 
common way, same as No. 1, and consuming almost double the 
quantity of fuel; therefore the economy must come from the 
steam being admitted at a high pressure on the piston, and cut 
off after it has received its quantity. 

Engineers may say that steam being put on the piston at say 
30 Ib. or 40 lb. per square inch above atmosphere, it will cause 
the engine to tremble or jolt on the centre. Now I assert without 
fear of contradiction that the tremulation is no more, if as much, 
as & common engine working at 7 lb. above atmosphere. No. 2 
case, when without cut-off, neither worked steadily nor regularly, 
the steam having to be throttled; the pressure in boiler being 
above 40 Ib. and the highest on piston about 15 lb, at commence- 
ment of stroke. 

Now it is evident to me the pressure is no object if the engine 
is constructed with condenser never less than the diameter of 
cylinder (and the less the difference between the boiler pressure 
and the pressure piston at the commencement of stroke the 
better), of what use is 50, 100, or any pressure in the boiler if 
you cannot get almost the same pressure on piston, and cut it off 
and expand to within 3 lb. of pure vacuum line. 

The regularity of the engine, I maintain, should not be got by 
throttling the steam before it goes on the piston, but after it has 
given it its proper quantity at whatever pressure it is working. 

The cylinder and side-pipes, I agree with “Omnibus,” should 
be made stronger, but as they are fixtures, a little extra weight 
does not add friction: the joints should be metallic and well 
screwed together, the crank pin and shafting only required same 
strength as usual. 

It is my conviction that one cylinder with effective expansive 
motion, will effect more saving in fuel at a less cost of outlay 
than what are termed compound engines high and low pressure 
collectively. 

Now I think it perfectly safe to carry 50 1b. or 100 Ib. when 
the boiler is constructed with proportionate strength. 

But with regard to the explosion, “ Omnibus” probably refers 
to, | think any boiler fitted with safety valve, as that was, is not 
safe at any pressure. In some future letter I shall be glad to 
give you examples of consumption of fuel from 4 lb. to 7 Ib. 
above atmosphere. EXPansion. 

Oldham, December 24th, 1857. 

Sir,—It was not my intention to write again on the important 
subject of high and low pressure steam, but having seen a letter 
from my opponent, Mr. Ingham, in your paper, which I think, 
is calculated to lead the public astray, I feel it to be my duty 
to reply to it. First let me state that all my calculations and 
conclusions are for condensing engines, and the pressures stated 
are the total pressures aa Mr. Ingham properly states, and if all 
your correspondents would take the total pressures, and keep to 
the subject of condensing engines, it would save much trouble 
in ascertaining what they mean. As I stated ina previous letter, 
I have neither time, nor abilities equal to those which they pos- 
sess, to reply to all your numerous correspondents, and so shall 
chiefiy confine myself to Mr. Ingham. First, he says that we 
should state the substance of our arguments at Manchester, and 
then in the latter part of his letter he says that it is only a re 

petition of that which I stated in Manchester. This is certainly a 
strange idea of Mr. Ingham, first, he insists that we should repeat 
what was said, and then complains of our doing so. Next, he 
says he can furnish me with diagrams which expand double the 
amount of five times, and I am happy to inform you he has 
kindly sent me some by request, and I shall refer to them in 
another part of this letter, as my object is to arrive at the truth ; 
and when I am convinced I will acknowlege it. Next, Mr. 
Ingham says, that he questions my statement as to whether any 
engine-maker has reduced the area of their cylinders for in- 
creased pressure. Now for the information of Mr. Ingham, and 
-your readers, I will state four cases from two different engine- 
makers of high standing in Lancashire: First, No. 1 engine- 
maker had an engine to build of 90-horse power, with 1151b, 
pressure, and what think you, Mr. Editor, this engine-maker put 
in a cylinder of 30 inches diameter? Secondly, the same maker 
had another engine of the same power as the former one to make, 
but with less pressure, namely, 551b., and in this case the 
cylinder was 44 inches. No. 2 engine-maker had an engine of 
100-horse power to make, with 55 1b. pressure, and this maker 
put down a 44-inch cylinder; secondly, the same maker put 
down another engine for 90-horse power, with 105 Ib. pressure, 
with a cylinder of 33-inch diameter. This will prove that what I 
stated is true, and it was this principle of reducing the piston’s 
area to meet the increased pressure that I denounced at the 
Manchester discussion, as being bad in principle. Mr. Fairbairn 
also states that to increased pressure and decreased area we must 
look for economy. I merely state these things to show Mr. 
Ingham that these engine-makers hold the same opinion as he 
held in Manchester with respect to small cylinders, whereas he, 
at that discussion denounced the idea of the large and cumber- 
some cylinders. I beg here to state that it is a common prac- 
tice with some of the engine-makers of Lancashire to reduce the 
piston area for an increased pressure. : 

It is only by expanding steam a greater number of times that 
high pressure steam has any advantage over low pressure steam, 
and only by expanding high steam to as low a pressure before 
we exhaust, that we get economy. I agree with Mr. Ingham in 
his calculations that the economy of a steam engine depends on 
the number of times the steam is expanded whether it is high 
or low pressure, and that we can expand the low steam as great 
a number of times, theoretically, as we can high steam ; and Mr, 
Ingham has acknowledged the theoretical truth of my argument 
at the Manchester discuasion. “Yes,” but says he, “it is a 
practical fallacy ;” that is, he is convinced of the theoretical 
truth of low steam being as economical as high steam, but not 
on the practical truth. Now, I have stated practical truth in a 
former letter, and let me say here that | am willing to go into 
the practical part of the subject, and prove to him that the 35 Ib. 
pressure is a8 economical, and will work as economically, as any 
high pressure. As I stated that, according to Mr. Longridge’s 
report, the lower pressure or a pressure of 30 Ib. is working 
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practically cheaper than any high pressure; and if high 


pressure steam will work with more economy practically, 
I hope your correspondent will prove that it is so, and 
not merely say that it can be done, but tell us that it is done 
in practice. Now, as we are entering upon the question of 
the practical working of steam, I hope Mr. Ingham will keep to 
what is done in practice, and not speak of what will be found 
out some time hence, namely how to work high steam. 
In order to discuss this question, says Mr. Ingham, with 
anything like argument, it will be necessary to divine 
what is meant by the same degree of expansion. He con- 
tends that it means not the same number of times, but the 
same degree of exhaustion or pressure at the end of the stroke. 
In this opinion of Mr. Ingham’s I certainly do not agree. As I 
contended with him, both at Blackburn and Manchester, there 
is a great difference between a reduction of pressure when 
giving out a mechanical effect, and a like reduction of pressure, 
without performing any mechanical duty. Mr. Ingham ar- 
gues that if we exhaust such low steam into the condenser from 
high steam, as we do with low, that we shall work more economi- 
cally, and it is from this misconception that Mr. Ingham contends 
for the compound engine, and high steam exhausting high steam 
from a small cylinder into a large area, with a reduction of from 
between 5 to 10 lb., without doing any work, which I contend is 
not expansion, but merely loss by internal condensation, and which 
accompanies all high pressure steam in practice, and the greater 
the pressure the greater the reduction. It is from noting these 
things that I contend for the single cylinder engine, and low 
pressure steam, in preference to compound and high steam, 
Mr. Fairbairn states it is a mistake to suppose that any saving 
of fuel is obtained by the use of the compound engine over the 
single cylinder, and Mr. Tredgold states the same—that the 
single cylinder is the most economical, and in practice we find 
it to be so. We can expand low steam, says Mr. Ingham, a 
million times, but can we do it in a steam-engine cylinder? [ 
say no. There is a practical difficulty with low steam, and 
there is a practical difficulty with high steam, and I contend, 
comparing the two, the result is in favour of low steam as regards 
economy. In all my calculations, says Mr. Ingham, I allow the 
steam, of whatever pressure, to expand down to 4 lb., and allow 
2 1b. for back pressure, I beg to say that I agree with his pro- 
posal to allow what he states for practice, which can be done, 
fixing the 2b for back pressure, and 2 lb. for a moving force, 
which gives 4b. By this plan, Mr. Ingham says, we can easily 
ascertain the economy of different pressures. Well, Mr. Editor, 
I will take 36 lb. pressure, one more than my favourite 
pressure, 36--4=9, that is 9 expansions from 361b. with 
a saving in fuel of about 70 per cent. over non-expansion, 
Let me here state that I hope that my friend Mr. Inzham 
will not complain at my taking 36 1b. for my pressure 
instead of 35; it is merely to make the divisor 4 give 9. Now, 
Mr. Editor, let us take the following table, and it will show 
us that from non-expansion to an expansion of 9 times that we 
get 70 per cent. of saving in fuel with low steam, and up to 40 
expansion we only get 8 more, or 78 with a pressure of 160 Ib. 


oe. No. of times expanded. Saving in Fuel. 
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You will perceive that the saving in fuel from 9 expansion 
to 25 is only 6 per cent., with an increase from 36 to 100 Ib. 
And where is there a practical man that does not know that the 
extra pressure will more than take away the 6 per cent? 
admitting that we could ruin spinning-jennies with such a 
pressure as 100 Ib., and twenty-live times expanded; but 
which I deny. Such a thing cannot be done practically, 
working with 100 Ib. pressure, and cutting off at 1-25th part of 
the stroke, in timeing spinning mules; and if it was done, as I 
have stated, the six per cent, would be morethan gone. Now 
comes the practical difficulties of high-steam: 1. The saving of 
fuel decreases with the increased pressure, as the table shows; 
that for nine expansion and low steam, we have 70 per cent., and 
with forty expansion, we have only 8 per cent. more with 160 Ib. 
pressure. The first five expansions will give 62 per cent., and the 
last five (namely, from thirty-five to forty expansion), will only 
give one-half per cent., the pressure being increased from 20 Ib. 
to 160 Ib. 2. According to Tredgod and Regnault, and the 
members of the Franklin Institute, a cubic inch of water at 
100 Ib. pressure cannot be evaporated with the same fuel as a 
cubic inch of water at 36 lb. pressure, plainly showing that there 
is greater economy in producing steam at the lower pressure. 
3. The radiation is greater with high steam, as Sir Isaac Newton 
says, that double the temperature causes four times the loss by 
radiation. 4. The destruction of valves, pistons, and boilers, 
from the higher pressure is most enormous, and all practical men 
will be able to bear me out in this particular. Well, Sir, put 
down the sum of all these losses at 9 per cent., which leaves 3 
per cent, in favour of the 361b. over that of 100 1b., and 1 per 
cent. over that of 160 1b. pressure. Itis for this reason that I 
advocate low steam over high pressure. It is a more economical 
and safer pressure, and I cannot think, for a moment, with all 
these facts before us, that there is a manufacturer who would go 
to the 1601b. In conclusion, I will beg to say to Mr. Sutcliffe, 
that I did not state in my letter that there were engines 
working with 14]b. coal. It was 3°01 lb. with low pressure, and 
3°2 lb. with high pressure. Ihave to thank you, Mr. Editor, 
for the insertion of my last letter. There was one mistake in 
the table, the first area should have been 144 instead of 114, 
and feet travelled 300; but this was my fault. 

In the latter part of Mr. Ingham’s letter he says, the low 
pressure side has nothing to refute; and in the first part of his 
letter he admits the force of the low pressure argument when he 
admits that, theoretically, low is as economical as high pressure 
steam. Itis self evident from his own admission that low steam 
is as cheap theoretically; then he flies to practice to escape ; and 
as the low pressure side has gained a victory in theory I feel confi- 
dent of the same in practice for the low pressure side, and think 
the above table from his own figures will show him the fal- 
lacy of high steam in practice. 

Ropert Davies. 

Blackburn, Dee, 8, 1857. 


Srr,—I am much gratified to find that an interesting inquiry 
respecting the effects that can be derived from high and low 
ressure steam, is being made by the operative engineers of 
Manchester and its manufacturing districts, there being in those 
districts a large number of boilers now in use which, when new 
four or five years ago, were safe at a pressure of fifty or sixty 
Ib., but are no longer fit to be trusted under any such strain ; 
while the superintendents of those boilers begin to feel it their 
duty to inquire into the practicability of employing steam at a 
lower pressure, as both their own and other's lives are in danger 
of being sacrificed. 
_1 think they will find in their inquiry that low pressure 
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steam has been placed on one side these few years back as not 
worthy of notice, or as a branch of science that has performed 
its mission. Perhaps the reason why this subject has not been 
searched into sooner is, that we have been so absorbed in admi- 
ration at the results of high pressure steam in locomotive en- 
gines, where steam of high pressure is absolutely necessary. 
But does it follow that because steam pressed into a small space, 
with cylinders of small dimensions, working the steam by ex- 
pansion, being necessary in that class of engines as an engine of 
transit, where the whole machine has to be moved at high ve- 
locity, that it is expedient to press the steam for stationary 
engines to anything near that density, to produce the best 
results, where bulk is of no consequence, I say no; for I find 
that the question of pressure is a question of the extended area 
of the piston’s surface exposed to the action of the steam. To 
produce a given mechanical effect, is a question of the number 
of times the steam is allowed to expand itself in bulk after 
entering the cylinder, before it passes to the condenser, or to 
the atmosphere. The reason why engines with steam at low 
pressure invariably consume more coal for the work performed 
than engines of a higher pressure, is because low pressure 
engines have not been constructed suitably for working the 
steam with the same degree of expansion as those engines con- 
structed fora higher pressure and expansion. But if we ex- 
tend the area of the piston’s surface in those misconstructed 
engines to correspond with the reduced pressure of steam, and 
cut it off in the piston’s travel the same as when high pressure 
is employed, we shall then produce the same mechanical effect 
as if the high pressure had been employed in a smaller cylinder. 
I have been driven to the following conclusions, by direct ex- 
periments. 

First, that high pressure steam, so dangerous to life, so de- 
structive to property, owes its present popularity to an erro- 
neous impression that the reduced consumption of fuel attending 
its use, is a consequence of generating the steam under increased 
pressure ; the fact being that it is owing solely to improved 
modes of expanding the steam‘in the engine. Had steam of low 
pressure been provided, with suitable means for expansion, as in 
high pressure, the present popularity for high steam would not 
have existed. 

Secondy, the mechanical force developed by the conversion of a 
given quantity of water into steam is always the same whatever 
the pressure under which evaporation is effected; and the quan- 
tity of heat, and therefore of fuel, required to convert water into 
steam to produce a given mechanical effect is also the same, 
whatever the pressure and temperature of the steam produced. 
These are well ascertained and immutable laws of nature, from 
which it necessarily follows that the mechanical power developed 
in the steam must always be proportionate to the fuel consumed. 
and that high pressure steam and low pressure steam are to each 
other, so far as regards their respective cost and mechanical 
effects, with equal expansion, precisely as twenty shillings to a 
sovereign, 

The result of experiments made with a 49-horse boiler, for 
periods of sixty hours each, was as follows :—In the first trial, 
under a pressure of two atmospheres, or 15 Ib. on the gauge, 


each cubic foot of water required 8 Ib. of coal for its evaporation, | 


expanding into 905 times its original volume and having a tem- 
perature of about 250° Fah. In the second trial, under a pressure 
of four atmospheres, or 45 lb. on the gauge, each cubit foot of 
water required 8} lb. of the same coal for its evaporation, ex- 
panding into 479 cubic feet of steam, at a temperature of about 


293° Fah., equivalent to 958 cubic feet at the density of two | 


atmospheres, as in the first trial. We have, therefore, 958 cubic 
feet of steam as the product of 8} Ib. of fuel in the second trial, 
against 905 cubic feet from 8 lb. of fuel in the first ; and since 


905 is to 958 as 17 to 18 (nearly) and 8 is to 8} as 16 to 17 


it follows that the quantity of steam produced at the low pres- 
sure, bore a slightly larger proportion to the fuel employed than 
that raised under the higher pressure, inasmuch as 17 bears a 
larger ratio to 18 than 16 to 17. 

Mr. Longridge, the chief-inspector of the Manchester Associa- 
tion for the Prevention of Boiler Explosions, also states in his 
late report, that it has been satisfactorily proved that the quan- 
tity of fuel required to evaporate a given quantity of water 
increases as the pressure increases ; that is, it requires more fuel 
to evaporate a given weight of water under a pressure of 60 lb. 
than it does under 101b. Therefore it necessarily follows that 
no economy can result from generating steam at an increased 
pressure except through expanding it in the engine. 

One of the most eminent of our authorities on this subject 
(Professor Farey) says, “Highly elastic steam requires as much 
more heat for its formation as it is more elastic; for it is in fact 
only a greater quantity of heat and water crowded into the same 
space, and hence any greater power that it possesses will be 
obtained at a proportionably greater expenditure of heat, and 
consequently of fuel.” 

The fallacy so widely prevailing on this subject probably has 
its origin in a misconception of the well-known physical law, that 
the heat absorbed by water in its vaporisation is always less by 
the same amount as the temperature of ebullition is greater, the 
very important fact being overlooked that the difference is ex. 
actly compensated by the larger amount of heat previously ex 
pended in raising the water to the highest boiling point, the sum 
of the sensible and latent heats of the steam remaining always 
the same, 

As to steam of high pressure possessing the advantage of 
being further expanded than steam of a lower pressure, I grant 
that it is so in theory, but it has been well ascertained that that 
advantage does not compensate for itself beyond expansion in 
crank engines for the extra amount expended in providing for 
the increased pressure, and the wear and tear of both boiler and 
engine, so why claim an advantage over practice by an abstract 
theory unless there be a possibility of it being reduced to prac- 
tice? The compound engines are the class of stationary engines 
that are resorted to for working steam at an extreme pressure, 
and even in those engines we find one fourth of the expanding 
steam taken up while passing from one cylinder to the other by 
the steam passages and steam chests while the pistons are at 
rest ; consequently the effect of such expansion is lost, but it 
is not so when the steam is allowed to expand in the same 
cylinder. I find that one-third of the pressure that compound 
engines require is sufficient to drive the same weight, with less 
coal, if the high pressure cylinder be replaced with a larger one, 
and connected to the condenser, with the steam cut off at 
one-fifth in each cylinder. The fact being, taking into account 
all wear and tear of the apparatus with high pressure, that the 
auy advantage towards furthering the inquiry so much desired, 
engine proprietors will be great savers if they change to 25 lbs. 
pressure, and extend the piston’s surface, so as to enable them 
to cut off at one-fifth. If these few remarks are of any advan- 
tage towards furthering the inquiry so much desired, I shall feel 
omen oT their insertion. WiLLlsM Hopginson. 

Bay » Huddersfield, Nov, 21st, 1857, 


LAUNCHING THE LEVIATHAN, 
S1r,—I would submit the following plan for getting the Levia- 
than into the water, suppose A is the cradle with one end of the 
ship resting upon it; B the way between the ship and the river. 
Now, it is believed that it is friction that prevents the cradles 
from sliding on the ways; in order to do away with friction alto- 
gether, suppose a train of rollers constructed two inches in dia- 
meter, a small journal turned on each end for connecting them 
altogether aso, 0. By lowering the ways close up to the cradle, so 
that the rollers would lay level with the cradle when the cradle 
was pushed forward a little, it would come on these rollers. As 
the cradle would move with double the speed of the rollers, it 
would be necessary to have a supply of rollers asat C. Allowing 
the vessel has 200 feet to move forward a train of rollers 100 
feet long would be required, By the time the cradle moved from 
the one end of the train to the other, the ship would have moved 
200 feet forward. By the rollers being connected whenever the 
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cradle touched the first roller, the whole train would move and 
those at C would be drawn up and feed the cradle as it came off 
the present way. When the cradle got fairly on to the rollers 
thelr would be no more friction, and I imagine the ship would 
rum easily to the water. _ Rollers of steel, about the same 
temper as the cradle and ways, would suit best ; there would be 
no need of altering the ways. With rollers she would be 
more easily moved on a dead level than at present—and their 
being underneath would not interfere by their movements 
in any way. It would not cost more to do this, and there 
is no way that any mass can be moved with less friction—all 
the surfaces return. I have heard of the Americans rolling a 
building that projected into the street back in this manner. If 
there was any danger of cradles crushing the rollers, extend them 
and employ upright rams set on a platform which distributes the 
weight over a greater surface. ‘he rollers could be placed within 
an eighth of an inch from each other in order to get as solid a 
bearing as possible. 
Glasgow, December 21st, 1857. Tuomas GILMOUR. 





P.S.—If you see any difficulty in this you might give a hint 
| in your Notices to Correspondents. I had an idea of upright 
' rams and rollers which I intended to submit to you this week, 
| but you anticipated me. The difficulty was how to feed thie 
| bottom of the rams with rollers, but I think this way would be 
far the best, having the rollers under the cradles, I observed in 
| Saturday’s Jimes the opinions of a Clyde foreman—carpenter, I 

suppose. It is very like an impracticable possibility he talks about. 

When they have nearly failed to push her, it would be decidedly 
| worse to raise one end of her to an inclination of 1 in 12, as he 
| proposer to send her into the water on end, where, very likely, 
even if she could be launched in this manner, the stern would 
| stick in the bottom of the river. Perhaps if “Clyde Ship” had 
had a sight of her it would have enlightened his imaginations 
about what he considers like a Persia, &c. In the launching 
of the Persia there was a good smoke from the timber ways, 
and it is likely resistance from friction will increase from weight 
in the same way as 100 increase of 100-horse power in a steamer 
makes a small increase of speed. According to my notion of 
the Leviathan it would require an extraordinary angle to slide 
her. 
Sim,—I should be much obliged by the insertion of the follow- 
ing plan for launching the Leviathan, in your next number of 
THE ENGINEER :— 
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Fig. 1 shows the vessel supported as described below, and the 
present cradles removed. The vessel is first to have the sup- 
ports A built under the stem and stern, so as to form an unyield 
ing base, and then the props B are added for the purpose of 
sustaining her in an upright position. I propose now that the 
present cradles should be entirely removed, and a pair of rolling 
beds introduced in their stead. These rolling beds are to be of 
cast-iron, mounted on hard steel rollers, which must be of 
sufficient number to afford an extensive bearing on the ways. 
The beds, when complete, must be of dimensions allowing them 
to be rolled on the ways under the vessel. 

Fig. 2 shows the vessel supported on the rolling beds C, 
which, after being placed under the vessel, are built up with 
shores D, which are placed with their lower ends in grooves cast 
in the beds. When the cradles are completed, as shown in 
Fig. 2, the brakes should be at once connected with them, as the 
great tendency of the vessel to start when the supports A and 
props B are removed, will need a powerful check. 

Daring the launch great care will be requisite, as there will be 
no grinding friction, as there must be in Mr, Brunel's plan of 
launching. 1 have no doubt that this plan would ensure the 
safe and rapid launch of the Leviathan 

Star-hill, Rochester, January 4th, 1858. T. E. Murrirr. 

CHEMISTRY OF PIGMENTS. 
Sir,—There are many points of view in which the importance of 
science employed practically is evident. With regard to art 
there is one subject worthy of the consideration of those who 
follow the great idea of rendering science, which hitherto has 
been mostly followed for its own sake and for its ennobling ten- 


| dency on the human mind, available for the purposes of life. It 


is a subject of the highest interest both to painters and those 
whose taste and fortune enable them to patronise and advance 
the fine arts, and it is one to which very little attention has 
hitherto been given. We allude to the chemistry of pigments 
and the effects upon them of an impure atmosphere. 

Most of the pigments used by artists are chemical compounds, 
some of them of a very active character, Thus flake white, a 





compound of the oxide of lead and carbonic acid gas, exchanges 
this latter for the sulphur existing in foul exhalations whenever 
it may be exposed to them, and also abstracts the same element 
from orpiment, becoming in both instances of a black colour. 
Again, when used with the yellow pigments made from lead cr 
with red lead, it destroys their colour, All colours compounded 
of lead are liable to become black through exposure to an im- 
pure atmosphere, and therefore to none of them can the artist 
safely trust his reputation as a colourist, yet are these pigments 
universally employed by artists. We have cited but one or two 
chemical facts, and these alone would prove the necessity of our 
being guided by science in matters connected with art. Chrome 
yellow (the chromate of lead) is of itself a beautiful colour; but 
it is transitory, and destroys both Prussian and Antwerp blues 
when mixed for greens. What artist unacquainted with the 
chemical nature of the pigments he employs could foretel such 
a result ? 

This reaction occurs almost immediately, but those which are 
gradlual, and only perceptible after a considerable period, are far 
more prejudicial to the interest of art, destroying its most beau- 
tiful monuments, and obliterating the happiest efforts of the 
painter’s skill. Surely, some degree of importance ought to 
attach to the substances by which the artists’s thought should be 
(we cannot say it) rendered all but immortal. But with the 
artist the thought is everything, and very little attention is paid 
to the material in which it is expressed ; so that with revard to 
pigments, and to many processes of art, the assistance of science 
has been rarely sought. Even when the painting of the greatest 
value is to be cleaned, it is seldom entrusted to a person pos- 
sessed of the scientific information necessary for such a work, 
and the picture renovator does not always know that one of the 
effects ot the alkaline solvents he employs is immediately to 
discharge the colour of Prussian blue and Prussian brown. Ib- 
betson gives an amusing account of picture cleaning as practised 
n his day, and we cannot say that the process has hitherto been 
much improved upon or more carefully practised. “ Good comes 
out of everything. I, by looking over the intelligent being (the 
picture cleaner) when it was scouring day, had the pleasure of 


| seeing all the different coats or strata of a variety of pictures 
| vanish one after the other, from the epidermis or last traasparent 


finishing down to the raw, dead colouring, beyond which he 
seldom ventured. But Iam under tae greatest obligations to 
my dear old friend John Evans for going still further; he cer- 
tainly was, in his time, the best of all possible grubbers, though 
in the present day we do not want ‘five hundred as good as he.’ 
He, by means of a delicate Malmstock (brick) and water only, 
used to let me see on what coloured grou iis the ancients all 
painted ; he fetched off everything except a stubborn bit of 
heightening. Mr. Peter Brozet, another of these notables, did the 
same thing; but could not for his life make his work as smooth 
as John. He was one of the vid sect of sand and scrubbing 
brush, and has numerous followers. However, the prevailing 
schisin of the searching soap-lye, which finishes the canvas and 
all, bids fair to become the rage.” Quitting the subject of 
picture cleaning, it is evident that more attention should be paid 
to the materials employed by artists. They should be manu- 
factured under the superintendence of Scivnee, whose task it 
should be to introduce new pigments, to exclude those that are 
worthless, and to perfect those which are deservedly in common 
use. It would also be most expedient that they should be 
labelled 1° according to their popular designation, 2° according 
to their chemical characters and reactions and their permanency, 


€.g.i— 

Naples Yellow.—Oxides of lead and antimony. Iron dis- 
charges its culour; generally permanent. 

Red Lead.—Protosesquioxide of lead. Cannot be used with 
the carbonate. Becomes black when exposed to foul gas, 

The advantages which would result from this course cannot 
be questioned, Leaving the artist to use his own discretion in 
the employment of any colouring material, it would point out in- 
controvertibly facts to its advantage or otherwise which the 
artist could not fail to profit by. 

I have spoken of white lead. This is a substance employed 
not only by artists, but also by a large class of persons upon 
whom it produces peculiar and deleterious effects. Few poisons 
are productive of as much evil as this pigment, which might so 
easily be replaced by one possessiug neither its transitory nature 
nor its poisonous properties, viz., the oxide of zinc. The effects 
of carbonate of lead on the human system are due not only to 
the minute quantities which find their way into the stomach, 
and which are productive of the disease called painter's colic, 
but also to a compound formed by the paint in drying, which 
often collects on the surface of vessels of water placed by the 
workmen to absorb it. This compound appears to be one of the 
metal with hydrogen gas, which is remarkable for the insidious 
and deadly character of its combination with several other 
elements. In the house-painters and glaziers we have painful 
example of the diseases to which certain trades and classes are 
liable; in this instance the remedy is to supersede the employ- 
ment of white lead by that of zine white, a beautiful and 
innocuous colouring material, perfectly unalterable by exposure 
to light, moisture, and foul air. 

I cannot but think that the objection to the want of body 
of zinc-white is untenable, and from the answers I have 
received from the journeymen painters before whom I have 
placed the question, it would appear that the objection to its 
use consists principally in a prejudice of trade, Its advantages 
may be seen; but disadvantages are suspected, and, from being 
unknown, are only the more formidable. Thus the house-painter, 
accustomed from his earliest apprenticeship to the use of lead 
paint, is easily persuaded, even in face of its deadly effects, to 
sacrifice his health to the interest or prejudice of his employer, 
as his father or teacher may have done before him. 

D. G, Firzaera.p. 





Sream Corvette ror Tue Kine or Ponrucat.—There was a 
Jaunch on Saturday at the yard of Messrs. Green, at Blackwall, of the 
steam corvette which has just been completed for the Portuguese go- 
vernment. ‘The vessel was originally laid down for the service of 
Messrs. Green’s own line, but was afterwards taken by, and completed 
for, the Portuguese government, as it was desired to have a new vessel 
speedily ready for the conveyance of the intended Queen of Portugal 
from England to her adopted country. The vessel, christened as the 
Bartolomeo Deo by the Countess Lavradio, went into the water in 
most gallant style, and after the launch, Messrs. Green invited the 
company to an elegant dejeuner at the Brunswick Hotel. The vessel 
is to fitted up after the style of her Majesty’s yacht, and its construc- 
tion has been under the special superintendence of Admiral Sartorius 
and Mr. Carvaiho. 

Coast Derences or tue Unirep Srates.—From the Chief 
Engineer’s report it appears that the sea-coast defences of the United 
States are gradually, but certainly, advancing towards completion. 
and, when finished, will constitute a system of maritime defences, 
formidable in extent, and of great magnitude. New York will be 
considered impregnable when the fortifications now in progress shall 
be finished. ‘The fortifications will be better, the guns heavier, and 
more numerous than those of Sebastopol. 
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Tins invention, by J. W. Hackworth, of Darlington, relates to aform | 
direct-acting blowing engines or machines, such aszthose used for | 
working biast-furnaces for melting purposes. Vig. 1 shows an 
elevation, partially in section, of one moditication of the direct-acting 
blowing engine; and Fig. 2 is an elevation or end view, taken at 
right angles to Fig. 1; Figs. 3 and 4 are half sectional ,and half ex- 
ternal elevations of modifications of the air cylinders. 

In Figs 1 and 2 the bed plate A of the blowing engine is formed of 
one entire casting, of a rectangular shape, with rounded corners. The 
bed plate is made hollow, and has in it three openings, in which the 
main crank and two fly wheels work respectively. The two lateral 
openings are divided from the central one by duplex hollow cross bars 
B; these strengthening feathers are made deeper at the central part 
—that is to say, they are curved downwards from the under edge of 
the bed plate A to its centre, and then upwards to the opposite edge of 
the bed plate. The upper sides of the stays B have semi-octagonal 
openings made in them to receive the main carriage brasses, the shafts 
being secured on the upper side with caps and brasses, held down by 
bolts in the usual manner. There are four columns C and D, 
arranged equidistant from each other on the base A, to which they 
are secured by bolts; within these columns the actuating steam 
cylinder and other parts of the engine are disposed. The columns D 
are cast with brackets E, to which the motion stays are bolted. 
These columns have also two other brackets F, upon which the steam 
cylinder G is fixed, The cylinder G is cast with an annular casing or 
jacket to prevent the radiation of heat; the steam from the boiler 
enters by the induction pipe H, and, after doing its work in the 
cylinder, passes round the annular casing to the eduction pipe I. The 
passage of the steam through the pipe H is controlled by a throttle 
valve, which is actuated by means of the hand spanner J. The 
piston K of the steam cylinder is fitted with a rod, which works 
through the stuffing boxes in both the upper and lower covers of the 
cylinder. Otherwise the piston may be furnished with duplex rods, one 
working through the upper and the other through the lower cover of 
the cylinder. The lower end of the piston rod K is attached by the 
connecting rod L to the main or centre crank of the shaft M, which 
runs in the bearings fitted in the stays B. The upper end of the 
piston rod K works through a stufling box fitted into the under side 
of the air-blowing cylinder N, its extremity being connected to the 
niston O working therein. The air-blowing cylinder N, as well as 
its piston O, bas a perpendicular reciprocatory movement communi- 
cated to it, The cylinder N is closed at its upper and lower ends by 
covers, the upper one being bolted to it, whilst the lower one forms a 
part of the cylinder itself, and near the junction of each cover with the 
cylinder is a series of lateral openings or ports P, through which the 
air passes into and out of each end of the cylinder. The periphery of 
the cylinder N is turned in a lathe, and fitted to work truly in the 
fixed annular chamber Q, through which the air is forced into the 
blast pipe R. The air chamber Q is bolted by its flange to the four 
columns C and D. It consists of an external casing, within which is 
a cylindrical guide 8, connected to the casing Q by radial feathers T. 
The internal surface of the cvlindrical guide or belt S is bored, so 
that the cylinder N may fit truly therein, and having also upper and 
lower suriaces U, in which the cylinder N works air-tight. The two 
metal surfaces may be made tight with a composition of black lead, 
if necessary. The cylinder N derives its motion from the crank shaft | 
M, near to the ends of which are keyed the fly-wheels V. On each 
end of the shaft M isa crank pin W, both at the same angle as re- 
gards the main crank to which the connecting rods X are keyed. The 
upper extremities of the rods X are connected to the lower ends of 
the round rods X'. These rods pass through the cylinder N, and are 
secured at the top to its cover by nuts. The rods X pass through 
guides made in a pair of brackets Y, which project from the columns 
C. The slots which form these guides are made to fit the rods 
laterally, but long enough to allow of their vibratory movement. The 

iston O of the air cylinder N is furnished with two screw stufling 
xes Z,in which the rods X! move air-tight. The motion stays or 
guides a, for preserving the perpendicular motion ofthe piston rod K, 
have their upper ends bolted to flanges cast on the stuffing box of the 
steam cvlinder G, whilst their lower ends are bolted to the transverse 
stay 6, its ends being secured to flanges F cast on the columns D. 
The ends of the box ec, to which the piston rod is attached, move in 
the longitudinal groove or opening formed by the guides a. T 
show these parts more clearly in Fig. 2 the front fly wheel Vis | 
removed. The blocks which slide between the guides, the | 
cross pin for the main connecting rod, and the box for receiving 
the end of the piston rod, are all made in one piece of solid 
malleable iron, and casehardened. The slide valve is actuated by an 
eccentric d on the main shaft M through the connecting rod «, When 
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the engine is put in motion by admitting steam to the cylinder G, | 


the vertical reciprocatory motion imparted to the air cylinder N al- | 


ternately brings its upper and lower series of lateral openings P be- 
yond the outer edges of the rings U; therefore, while the air 
cylinder is at its extreme traverse, either upwards or downwards, the 
external air has free access to the interior of the cylinder through the 
corresponding series of openings P. This communication with the 
external air is cut off as the cylinder moves in the contrary direc- 
tion, and the openings are covered by the rings U. The air thus 
confined within the air cylinder is compressed by the motion of the 
piston O, which moves in a contrary direction to that of the cylinder, 
and thus forces the compressed air through the series of ports P and 
the annular opening / in the inner surface of the chamber Q, and 
thence into the blast pipe R. As the rings U alternately close the 
ports P, and shut off both external and internal communication for 
the time being, and the air piston O is meanwhile compressing the 
confined air, it is obvious that by increasing the depth of the rings U 
the compression of the air will be increased in proportion. The air 
may thus be raised from the ordinary atmospheric pressure to the 
redetermined working pressure at which it is to be admitted to the 
last furnace. Whilst, therefore, one half cylinder full of air is 
being compressed and forced into the annular chamber Q, the oppo- 
site end of the cylinder is receiving its charge of air through its open 
eee which are for the time outside the casing Q, preparatory to 
being compressed and forced in like manner; the alternate filling 
and discharging of the two portions of the air cylinder keeping up a 
continuous and effective blast of air. 

In Figs 8 and 4 other modifications in the construction of the air 
cylinders are shown. In the arrangement shown in Fig. 3, the an- 
nular case A, in which the cylinder B works, consists of the two ho- 
rizontal air ducts A, joined together by the flanges of the vertical 
branch pipes C, from which a branch pipe D leads for conveying the 
compressed air to the furnace. The pipes C may each be fitted with 
a branch pipe D, according to the quantity of air to be conveyed to 
the furnace. The outer edges of the annular ducts A are bored out to 
fit the air cylinder B, whilst its inner surfaces form stuffing boxes, in 
which the spring or metal packing rings E are fitted. In this ar- 
rangement the rings E are packed with tow, and a junc ring F, in the 
ordinary manner, thus forming a —- air-tight joint with the 
outer surface of the cylinder B. The ports G of the air cylinder B 
open for the admission of the external air when they pass to the in- 
ner side of the rings E. In this arrangement the air is received into 
the cylinder between the two air ducts, in contradistinction to above 
and below them, as in the plan shown in Figs. 1 and 2. Referring to 
the upper air duct A, the air within the cylinder above the piston H 
is confined as the cylinder rises within the ring E, and as the piston 
II moves upwards to the end of its stroke the air is compressed and 
forced through the annular opening I into the upper duct A. In the 
meantime the lower series of ports G have ascended beyond the 
lower ring E and the cylinder received its supply of air, the down- 
ward motion of the cylinder and piston compressing the air and 
forcing it into the pipe D, as before described. 

Fig. 4 shows one arrangement of the single casing air-blowing 
cylinders, but the arrangement of the air ducts may be varied in 
several ways. In every arrangement the air cylinders B move in 
annular guides, connected to the casing A by the radial feathers L, 
and the air is admitted to the cylinder when the ports G pass beyond 
the upper and lower edges of the spring rings E, or the surfaces of the 
casing, which are opposed to the cylinder B. In Figs. 3 and 4 the 
cylinders work in the packing rings E, but the peripheries of the 
cylinders may work in contact with the annular surfaces of the 
casings A. In the arrangement shown in Fig. 3 the cylinder B is 
in each case fitted with a cover secured to the cylinder by bolts; but 
in Fig. 4 the lower cover forms a part of the cylinder itself, the 
stufling box through which the piston rod works being fitted thereto 
in the usual way. 





ELLIS’S STEAM ENGINE VALVES. 
Patent DATED 27TH May, 1867. 


Tns invention, by W. J. Ellis, of the Vulcan Foundry, near War- 
rington, consists in the introddiction of additional ports and valves 
placed within slide valves of the usual construction, these ports 





being opened and closed for regulating the exhaust by the steam | 


acting on the additional valves; or these valves may 
with apparatus for opening and closing them. 

Fig. 1 represents a plan in section of a slide valve to which the 
improvements are applied; and Fig. 2 is a transverse section of the 


furnished | 
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same, with part of the cylinder to which the valve is applied ; a 1s 
the slide valve, the external construction of which is very similar to 
that of the valves now in use ; the interior of the valve a is furnished 
with two partitions J, b, through which are made the ports c, ¢; these 
ports are covered alternately by the valves d and e, which are united 
by rods f, f; passing through bosses connecting the partitions b, b. In 
Fig. 2, g and A are the steam ports, and 7 is the exhaust port. The 
mode of operation is as follows:—In Fig. 2, the valve e is shown 
closed, and the valve d is open; the exhaust steam is now supposed 
to be escaping from the cylinder through the port g into the exhaust 
port i, as indicated by the arrows ; the valves are held in the positions 
shown by the steam acting on the valve e while entering the port 4. 
As soon as the end of the valve marked ai arrives beyond the edge 
of the port g, the steam acts on the valve d and closes it, at the same 
time opening the valve e, to form the communication for the exhaust 
steam between the ports h and 7. 








The patentee also describes in his specification a modification of his 
invention, in which the ports ¢, ¢, are stationary ; the valves d ande 
acting as before described, and the sliding part admitting the steam 
through a box. The valves d and e may be opened and closed by 
suitable tappets, levers, or other means, instead of by the action of 
the steam when entering the cylinder at the commencement of the 
stroke. By the use of this invention it is proposed that the exhaust 
of the steam should be controlled and regulated with ease, as well as 
the escape of the exhausted steam assisted, thus economising steam, 
and increasing the efficiency of the engine. 





Supmarine Tunnet.—Much has been spoken of the Submarine 
Tunnel to Calais ; this gigantic work has been studied with great care 
by M. Thonée de Gamond. The project, which for some years has 
passed as chimerical, appears susceptible of realisation, the effected 
soundings and geological investigations combining to demonstrate that 
its accomplishment is within the compass of modern science, though 
at what pecuniary cost is another matter. 

Tue Russian Men-or-War Sunk AT Sepastorot.—We read: 
—“The American brig Silver Rays, having on board the engineers 
and machinery that were to have been employed in the raising of the 
vessels sunk in the harbour of Sebastopol, has returned to Constanti- 
nople. The said vessels are reported by the divers to be so thoroughly 
buried in silt and earth that any raising of them is out of the question ; 
the difficulties and the expense of doing so being estimated to exceed 


' any probable procceds of the salvage.” 
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TO CORRESPONDENTS. 


Norics.—The first two volumes of Tae ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume Three, price 18s. Orders received by the Pub- 
lisher, 136, Strand. 

X. X. X.—TZhe Admiralty have tried Wetherhead’s system of combining saturated 
and superheated steam, and the resulis are stated to be very satisfactory. If 
you wish for further particulars you had better wrile to Mr. Longbotiom, at 41, 
Moorgate-street, or call at his office. 

C. W. (Sunderland)— We should advise Australia if you go out on the chance of 
getting employment. It is quite possible the East India Company may require 
engineers in India, and we advise your writing to the secretary at the India 
House, Leadenhall-street, stating what you want, and your qualifications. 

0. P. Q— We believe the design for Clifton-bridge has been fixed upon, though 
the period for completing it is deferred, and that it is intended to make it a road- 
way for vehicles. It will cross the river with a single span. The construction 
of the bridge has just been postponed until next year, owing to some difficulty 
which has arisen between those interested. Any design for the bridge, we 
presume, would reach the proper quarter if addressed to the Clifton Bridge 
Commissioners. 

N. P. B. (Sheerness).— We do not at this moment recollect seeing the precise 
arrangement which, we presume, you mean. The nearest is, perhaps, that de- 
scribed in Allen's specification for his combined trunk engine. A guide for the 
connecting rod has been placed in the condenser, but not, of course, in the air 
pump. The connecting rod has also been passed through a trunk placed in the 
condenser. The arrangement you describe would involve two or more long 
piston rods and a cross head. 

W. G. (Manchester).—Jn Smith's gauge the pressure is transmitted through an 
india-rubber dise, and in Schaffer's gauge through a disc of steel. 

Reegie (Edinburgh).— We know of no works bearing upon the subject you name, 
except the English and French Encyclopedias, and for recent information the 
reports of the juries on the mechanical sections of the French and English 
Universal Exhibitions. If you require accurate information on the improve- 
menis in special classes of machines, you will have to search such separate 
treatises upon them as exist. Their name is legion. 

E. (Royston).— We think Bourne's Catechism of the Steam Engine will answer 
your purpose. If you require detail drawings you must consult larger works, 
such as Tredgold’s. Bourne on Screw Propelling and the several monthly me- 
chanical periodicals give details of special constructions. There is, however, no 
complete work of the kind you require. 

A. M. N.— We have searched our patent indices, and cannot find the patent you 
refer to. This is not at all surprising, as you appear doubtful about the name 
in which the patent was taken out, as also the exact nature or title of the inven- 
tion. If you can describe the naiure of the invention, we might find it had been 
taken out by a patent agent, in his own name, simply as a ‘* Communication,” 
Sor Lefebvre Gariel does not appear as a patentee of leather, cloth, or anything 
else. 





CAN A STERN-SCREW BE WORKED BY HEAD RESISTANCE ? 
(To the Editor of The Engineer.) 


8m,—I have to thank you for the insertion of my rather lengthy letter 
upon this subject, and particularly for the pains you were kind enough to 
take, in order to correct the mistakes which you think I, and those enter- 
taining the same views, have fallen into respecting it. You have not, how- 
ever, quite succeeded, yet I hope your courtesy is not exhausted, but that 
you will deal not less fairly by this shorter epistle. 1 am fortunate in 
having to argue the matter with one who will look every point full in the 
face, and keep close to the subject. I begin to see, already, that our reason- 
ings are coming into such close contact, that the ground will soon fall from 
beneath either the one or the other. 

I must dispose of the early portion of your comments respecting “ the 
grand principle that no effect can be produced without a cause,” &c, by 
remarking, that I have nothing to say against it, except this, that it is 
totally inapplicable, since I assign (what I think I can prove) an efficient 
cause for the effect contemplated. You have said, and repeated, that I 
“ cannot, by shafting or multiplying gear, give a power to the stern screw 
greater than it receives from the cone.” I never supposed that it could be 
greater, and when I spoke of multiplying gear, interposed between the 
cone and the screw, I did not imagine that you would understand me as 
intending to propagate the idea that the porrer would be increased thereby, 
but that it would be subdivided, so as to give more revolutions for conve- 
nient application to the screw. For instance, if we take the area of the 
cone-spirals (or paddle-boards) to be as 5 to 1 that of the stern screw, 
and the pitch similar, then to reduce the revolutions of the cone to one- 
half the speed which the vessel's progress would give, the gearing would 
have to multiply five times, so that when the cone revolved twenty times, 
the screw would revolve 100 times. Now, let us glance at the condition 
in which things were left in the col of your lent publication last 
week. We had a paddle placed at the head of a clumsy craft with a square 
head, as being the worst form like to be suggested; the vessel was sup- 
posed to be ferced, by extraneous power, at ten miles per hour; and, as 
you aptly suggested, we might suppose the paddle, when free in the water, 
to revolve forty times per minute, or when attached to the paddle shaft 
and screw, twenty times per minute. With matters thus, you make the 
following statement:—" The screw at the stern would revolve exactly at 
the same speed, and with precisely the same amount of useless effect, were 
it entirely detached from the shaft which it is proposed should connect it 
with the paddle in front; it would be dragged through the water, and 
would revolve like the front paddle, from the water's resistance operating 
upon its blades.” Now, I have no hesitation in saying, that if you can 

intain that position, the discussion, so far as I am concerned, is at an 
end, for I should surrender at discretion. But I submit, that it is not 
tenable, as I think one or two plain questions will clearly show. What is 
it that restrains the revolutions of the paddle to twenty per minute, when 
its natural speed would be forty? Surely, because it is turning the shaft, 
with the screw at the end of it, and as it has to turn the screw five times, 
while itselt is being forced round once, its speed is checked by the exertion 
thus made at the stern. The paddle obviously puts power into the shaft, 
equal to one-half the resistance which falls upon it; and if the power be 
put in at one end, what becomes of it, if it does not come out at the other? 
Again, must not the multiplied speed of the screw, as compared with the 
ship's progress, prevent its being dragged through the water by the re- 
sistance falling upon its blades? I am desirous of keeping simply to the 
theory, in this “ battle of the bows,” and abiding by that alone; but I can- 
not here omit to mention, that one of the blades of a small screw connected 
with a model I have experimented upon, was bent forward by pressing the 
water backward too forcibly for its strength, which could not have hap- 
pened if it had been dragged through the water, since the bending would, 
in that case, have been in the opposite direction. 

“ As the resistance to the vessel's progress is the moving power, the 
stern-screw can never have a propelling influence." Why not? This ap- 
pears to me to be begging, or rather assuming, the question in dispute. 
I cannot see that it matters what the power is derived from, providing it be 
effective power. For anything the ship Anows, the screw is turned by an 
engine ; but it differs from the steam-engine in this, that the assistance will 
increase with the resistance, and counteract a proportionate quantity of it, 
whereas, an engine which works an auxiliary screw exhausts its power in 
keeping up its own momentum, when the sails drive the ship at a high 
speed. There is, no doubt, a degree of speed beyond which the screw- 
engines of the “ Leviathan” would not travel, although the screw were re- 
volving in air, or even in vacuo. 

It occurs to me, that in the first brief description which I furnished, I 
said nothing about the surface-area of the cone-blades exceeding that of 
the screw-blades, the difference being given to the latter in an increase of 
revolutions, ‘Chat is, no doubt, a point in the general arrangement; my 
silence upon it arose from not foreseeing the di which has arisen. 
If my omission to state the relation of the one to the other has led to mis- 
conception, the fault certainly is mine. 

, There is only one other point upon which I need remark. You ask, 

Does not our correspondent sce that if his view were correct, we should 
feel obliged to believe that the greater the resistance to a vessel, the faster 
she would sail?” I think no such absurdity is involved. If we take the 
vessel to be going at ten miles per hour, and suppose that one-half the 
resistance at that velocity is counteracted, the other half still remains un- 
counteracted; increase tho speed to twenty miles per hour, and suppose 
One-half the resistance at this velocity counteracted tc, still the other half 
remains, and that half will be greatly in excess of the first half, and so on. 











The sails (or engines) would thus have less to overcome, and consequently 
produce a more effective result. 

Again, thanking you for your candour, and the means of full discussion, 
I will only express my firm opinion that the first ship or steamer built upon 
this principle will show a clear stern to the fleetest of her competitors. 


Nesbit-street, Hulme, Manchester, Tros. Mornis, 
Jan. 6, 1858. 


(Our correspondent writes with so much good temper and proper feeling that we 

with pleasure give place to his note, and he writes, too, with 30 much clearness 

that we the more wonder he does not see at once the fallacy of his supposed dis- 

covery. We will, like him, avoid every point which, without bearing directly 

upon the result, might encumber the question. When we said that no effect could 
be produced without a cause, we meant that no useful effect could be produced 
without the expenditure of a given and equivalent amount of power; and when 

we said that shafting or multiplying gear could not add anything to the power by 
which they were put in operation, we meant that the stern screw of our corre- 

spondent could never possess a power greater than the cone screw in front set in 

motion by the resistanee offered to the vessel, gave it. We quite understood our 
correspondent to mean that the shafting was to convey the power from the bow to 
the stern, and the multiplying gear to increase the number of the stern screw's 
revolutions. In fact, we are pretty certain that there is perfect accord betwixt our 
correspondent and ourselves as to the conditions. Let us then fall back, as Mr. 

Morris suggests, upon the supposititious case of a paddle revolving forty times per 
minute when left unimpeded, and twenty times per minute when the hind screw 
apparatus is tacked uponit. We assert that no useful effect is produced on the 
stern screw by its connexion with the paddle in front. We assert, too, that, 
setting aside the multiplying gear, the siern screw would revolve exactly at 
the same speed if detached from the shaft connecting it with the paddle 
in front; in fact, in actual practice, taking friction into account, the stern 
screw would travel all the quicker from being detached. Perhaps if we 
slightly vary the conditions we shall make ourselves better understood. 
Let us suppose a vessel with a square stern as well as with a square bow, 
and we will have at the stern a paddle exactly similar to the paddle in front, and 
the vessel is propelled by an ordinary engine, Our correspondent will see at once 
that the paddies will revolve at the same rate—say forty revolutions per minute, 
the bow paddle will be moved by the pushing of the vessel, and the stern paddle 
will be moved by the drawing of the vessel. Now, couple these by a shaft and 
setting the friction of the coupling apparatus aside, they wii still revolve at emactly 
the same speed, and from the same causes. Now let our correspondent bring his 
multiplying gear into operation, and he will find the front paddle will travel at a 
very much slower rate, for what he ealls the power will be distributed betiocen the 
fro, but the total resistance to the vessel's motion will be precisely the 
same, and that“ extraneous” and uncomplaining little monster, the engine, will 
know nothing whatever about the pranks that are being played, and feel nothing 
whatever, good or ill, of their effects. Our friend will be sufficiently sagacious to 
see that what holds good with two paddles will equally apply to two screws or to 
paddle and screw, and he will see that what we stated is true, that “ as the resis- 
tance to the vessel's progress is the (proposed) moving power, the stern screw can 
never have a propelling influence.” He asks what it matiers whence the power is 
derived if it be effectual? We reply that he mistakes resistance for effective 
power, and we assure him again that his views are based ona fallacy. Le 
must not suppose that we dogmatise ; we are not giving an opinion as to a doubt- 
Jul invention, but are dealing simply with one of nature's immutable laws. We 
shall be glad to hear that we have convinced our correspondent, but lest he may 
still have a doubt, we would put the matter in a still plainer form His proposed 
cone screw in front is operated upon by the resistance of the water to its forward 
motion, and what is called the power is therefore exerted somewhere behind ; the 
stern screw is moved by a shaft from the cone screw, and is to exert a power some- 
where forwards; tf there really were any power whatever it would be all concen- 
trated in the shaft, and as the extremities are opposed to each other the shaft 
ought to double up ; but our correspondent may be assured that the resistance to 
a body in motion can never be used in aid of the same body's propulsion. He 
might use his proposed shafling and meltiplying gear to turn a coffee mill or to 
pump the ship, but then it would be at the expense of the first moving power, the 
engine.) 





THE COAL-BURNING ENGINES. 
(To the Editor of The Engineer.) 
Sm,—Having just seen a letter from Mr. Dewrance to you, in your columns 
of the 18th ult., I find that I am compelled to withdraw my assertion, that 
I would answer no more communications from him. 

I am sorry for this, but justice to myself compels me to say distinctly, that 
my ideas of smoke prevention were formed many years prior to Mr. Dew- 
rance’s patent, and I do not, and cannot, allow him to run away with the 
idea that I have patented a modified fire-box of his designing; but I have 
to state that mine is a distinct, and at the same time a much more simple 
apparatus. In fact, apart from Mr, Dewrance’s own assertion, I do not 
know even yet if he has a patent or not, as I have never made any inquiry 
in the matter. 

In conclusion, the priority of patent fora modified fire-box he may 
claim, but his is quite distinct and apart from mine, and I still adhere to 
my previous statement, that the two sketches which you published, in your 
columns of the 11th ult., are purely designs of my own, before even Mr. 
Dewrance had anything to do with the Liverpool and Manchester Railway 
works at Edgehill at all. 


Arbroath, Jan. 4, 1858. Tuomas Yannow. 





PACKING. 


Sm,—Will one of your numerous p rresp inform the 
writer, through the medium of your columns, what is the best method of 
construction for wood packings for the rings of air pump buckets—the best 
wood to use, and what provision should be made for the swelling of the 
timber, so as not to run the risk of having the air pump rod doubled up by 
working too tightly. 
Jan. 6, 1858. 
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A SUBSCRIBER FROM THE COMMENCEMENT. 





7 BOILERS. 


Str,—I am pleased Mr. Williams has taken the trouble to try to enlighten 
me, but he cannot clearly understand that the boiler I was upholding had 
not only six diameters in length, but fifteen diameters; I can readily 
imagine that with so short a boiler as the one he describes one-half the 
heat would go up the chimney, but I cannot see with the ratio of flue to 
the great surfaee how this velocity should be greater in one case than in 
the other, or what the 100 feet height of chimney has to do with the ques- 
tion. Give plenty of flue area; then if the draught is too good shut the 
chimney damper until it suits; cannot time be given by increasing the flue 
area under the boiler, thereby decreasing the velocity of current, instead 
of making small flues of great length, as in Mr. Williams's alteration 
sketcbed—more particularly as Mr. W. himself states that rapidity of 
current is objectionable, and so I think, and yet he adopts a minimum sized 
flue, and therefore must have the greatest amount of velocity in his 
alteration. The sketches of Mr. Williams do not apply in the case under 
dispute. I should never think of making a boiler 5 feet diameter without 
a return flue through the boiler; the boiler we are discussing is only 4 feet 
diameter and 60 feet long, and is capable of evaporating 40 cubic feet 
of water per hour with a grate of 40 feet area or 4 fect X 10 feet, and the 
bridge if curved to the boiler would require to be nearly 2 feet off the 
boiler bottom. If the evaporation were reduced to 20 feet per hour then 
the boiler would be still more economical, cheap, and simple, bnt would be 
better if made in two boilers of 2 feet diameter instead of one of 4 feet. It 
would then cost only one half, and have only one half the water to heat 
and be equally as strong. A cross section of the boiler and setting does 
not explain the flue ; if the bed under the boiler were the same height and 
form as the bridge shown in Mr. Williams's sketch, then undoubtedly the 
flame would reach some way up the chimney; but who ever saw a boiler so 
set? The floor of the flue should not be higher than the level of the fire 
bars, but there should be bridges about four feet apart, built up to the shape 
of the boiler bottom ; but, as I said before, nearly two feet off for the case in 
question these bridges check the draught; ig fact, make small reverbe- 
ratory furnaces under the whole length of the boiler. If your inquirer had 
given his name he would have had a tracing sent him of what he required. 
Ricwagp Bacu. 





TEMPERING SPRINGS. 
Sm,—Having some small springs to temper in oil, I used a wooden bucket 





to hold the liquid, and, having placed piece of sheet iron at the bottom of 





the vessel to prevent the hot steel coming in contact with it, I found that 
after I had made the oil hot, it caused the staves which composed the 
bucket to contract (I expected the reverse) to such an extent that it 
(the oil) ran out in streams, through the interstices between the staves. 
It did the same with no less than three buckets. How was this? It 
could not have been owing to the mal-construction of the vessel, for the 
manner in which they are put together is this—the material is pine, 
which is stored in a dryhouse from five to eight days, the staves are 
grooved and tongued, and then hooped with three rings of garth iron, 
(painted inside and out, of course,) in fact, made firm and secure, so 
far as regards holding water. Now, Sir, we all know that if we place 
water, either hot or cold, into a wooden vessel, (especially one made of 
soft wood) it will cause a certain degree of expansion, and close any 
small orifice through which the water might percolate. If any of your 
correspondents will give a lucid “ why and wherefore” to the above they 
will oblige ONE MORE USED TO A FiLe THAN a Pen. 





FORMULA FOR RAILWAY WORKINGS. 
Sim,—Having had occasion lately to take out vory accurately the quantities 
on a railway section, where there was a good deal of rock, it occurred to 
me that there ought to be a formula for taking out the clay above the 
rock, the ordinary prismoidal one not applying, on account of the base not 
being constant. 
On investigation I arrived at the following :— 


Contents ==3 ( B(2 H H,) B (9 HH) + a (= H? aH) ) 

6 3 
H and H being the heights at the two ends, and B and B the corresponding 
bases, which latter depend on the heights and slope of the rock, and some- 
times differ widely. 

It will be seen at once that this is the most general case of the prismoidal, 
for by making B=B it becomes the ordinary formula. 

With regard to the application of it, it will be seen that the latter half 
isthe same as in the addition column of the second series of Sir J, Macneill's 
tables, and by forming (as I did for myself) a second table with the top now 
containing the general values of B, and the side column the values of 2H H 
I found it no more difficult or tedious than the ordinary clay cuttings. The 
proof of the formula will be easy to any mathematician, but should you 
wish to publish it I shall be happy to send it. 

I believe the above to be original, and that it may be interesting to some 
of your readers. 


Thurles, Ireland. Cc. P. C. 





GAS APPARATUS, 


Sin,—What weight should a gasometer be, and what weight should the 
counter-balance be to press 20 Ib, on the square inch ? 
Aw Everzastine Reaper or Tae Exoinern, 

{Jf our very constant reader will state what quantity of gas he wishes his gas- 
holder to work we will answer his question, At the same time we may observe that 
there are grave cljections to giving 20 1b. pressure direct from the gasholder, as the 
tank must be made forty feet deep to get a sufficient head of water to balance the 
gas, and the working capacity must all be in excess of the forty feet for head. 
The pressure usually given by gasholders averages about half-a-pound to the square 
inch. The pressure should be brought up after leaving the holder. The great aim 
of the gas engineer is to reduce the pressure in the retorts as much as possible, as 
the yield of gas from a given quantity of coal is greater when the resistance @ 
small, and in order to reduce it (the resistance) to the lowest point a pump or 
exhauster is employed to draw the gas from the retort and force it into the gasholder. 
A further consideration is, that under a light pressure the retorts keep cleaner and 
do much better duty} 





InstiTUTION oF CryiL ENcinrens.—Tuesday, January 12th, at 8 p. m. 


Mr. Locke, M.P. (President), address on taking the chair. Mr. Guerin, 

“On Railway Brakes.” 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock, 
on Thursday evening in cach week, The charge for four lines and under is 
half-a-crown ; each line afterwards, sicpence. The line averages eleven words, 
Blocks are charged at the same rate for the espace they ful. 

Letters relating to the publishing and advertisement department of this paper are 


to be addressed to the publisher, Mk. Braxarp Luxton, Bagincer-ofice, 163, 
Strand, London, All other letters and communications to be addressed to 
the Editor of the ENGineEr, 32, Bucklersbury, London. 
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FRIDAY, JANUARY 8, 1858. 


TIARD TIMES. 


THERE are those who know nothing of hard times—there 
are more who know no times ~~ hard ones—but there 
are perhaps more still who are only periodically made ac- 
quainted with them. Of these latter, working men—that 
is, artizans and labourers of all kinds—constitute the greater 
part. It is to these more especially, not however forgetful 
of the necessities of vast numbers, who bear their hard 
times without sounding distress, or even so much as mur- 
muring amongst themselves, that we venture to offer a few 
words of consolation in this their hour of need. Whilst 
the weather is warm, and the glorious sun is shedding his 
beneficent rays over our land, the working population live 
on, if not in contentment, at least in quiet. If one day 
find not every man at his accustomed occupation the next 
day will; two or three days in the weck, at least, he can 
por ear with tolerable certainty of getting something to 
do, which will at any rate provide him with the absolute 
necessities of life. ‘During the summer his food and his 
raiment may be of the scantiest kind, and his habitation 
need neither be wind nor water tight. Even the pith of all 
charity gifts, coals, candles, and blankets, he can dispense 
with; his wants are few and easily supplied. It is in the 
winter, especially at this very time, that the cold, that piti- 
less enemy of the needy, brings a variety of wants with it, 
which at any time would be difficult enough for working 
men to meet, but which in hard times such as these it is 
quite impossible they can satisfy. No special class of arti- 
zans need be told that they are themselves more heavil 

pressed upon at the present time than thousands of their 
fellow labourers in other crafts ; they knowtolerably well that 
the present distress amongst the working population is con- 
fined to no class or trade in particular, but that it is almost, if 
not quite, equally borne by all. Companionship in distress is 
truly asorry coandiaition, bat it is a consolation nevertheless, 
inasmuch as it points to a wide-spread disaster, operating 
upon a great scale, and not to one which has elected as it 
were one trade in preference to another for the exercise of 
its potent influence. It is ety because it indicates 
the fact that no class is suffering from a permanent de- 
pression of its special trade ; it points to no destruction of 
particular trades, neither does it suggest any necessity for 
change of employments. The most it shows is a suspension, 
and not a stoppage, of labour. The cause of the present 
stagnation of trade is now tolerably well understood by all 
classes. It is nothing more than that individuals and com- 
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munities alike are inclined to eat their white bread first. 
They live too fast, they work too fast, and they want to get 
rich too fast. They spin, build, and create, in every pos- 
sible way, with ceaseless activity, until every shred and 
every brick is used up, and then wait, sometimes patiently, 
sometimes very impatiently, for something to turn up. As 
a general rule, few men, whether merchants, manufacturers, 
or workmen, take any thought for the future; so long as 
they can keep moving they do not care for consequences. 
Not only is every scrap of work done to-day that is neces- 
sary, but a vast Ff »al that is altogether unnecessary is taken 
in, and turned out of hand, leaving nothing to do for the 
morrow, carrying out the rule, to a most inconvenient 
length, of not leaving for the morrow what can be done 
to-day. 

There can be no doubt that life in large communities is 
fraught with peculiar evils. The purposes are so multifarious 
to which the ordinary wages of workpeople can be applied, 
in the purchase of amusement and cheap literature, as well 
as in travelling, from the great temptation held out to 
them by cheap railway fares to see the world—that no 
one is surprised to find men ever anxious to increase their 
earnings, if avowedly beyond their immediate and ordinary 
wants, excluding any idea of their desire to hoard. ‘This 
inclination to enjoy as many of the good things of this 
world as possible, we cannot of course ever hope to sce in 
any way modified. It would indeed, if done, effect but little 
good except in so far as it avoided so much overtime being 
made by some men, to the prejudice of others. This is rarely, 
however, their own fault, and the probability is that were 
the opportunity of working overtime never forced upon 
them, they woud seldom or ever complain of not being able 
to increase their earnings by such means. The employers 
of labour are almost alone to blame for the evils of the pre- 
vailing system of employing men beyond the fair day of 
ten hours. We know full well the inconvenience which 
frequently renders working overtime no matter of choice 
with masters, but one of absoiute necessity ; also the diffi- 
culty’ there is in changing hands, and at times the impos- 
sibility of doing so from the nature of the work; but it is 
to be feared that it is not always avoided when it is pos- 
sible, which we believe it would be, were it generally 
known how heavily the system presses upon those who are 
for the time deprived of the chance of earning a living. 
Do masters ever think of their poor rates? Do they ever 
think of the little that is generally done by men after their 
ten hours’ labour? Do they ever think of the one-and-a- 
quarter and one-and-a-half time pay they give after the 
ordinary working day is over? They probably do at 
times think of all these things, but they do not, we are sure, 
think of them as they should do. We have heard it stated 
by several practical men employing large numbers of work- 
men, that work done after ordinary hours is just 
twice as expensive as that done in them, and we fully be- 
lieve that in many cases it is perfectly true. The incon- 
venience of changing hands, however great, could hardly 
exceed the evils of the overtime system. For the sake of 
humanity, and for the sake of those they employ, and those 
who, upon a different system, they might pe f y, We sin- 
cerely trust that employers of labour will do all ther can 
to distribute what work they require done as widely as 
possible. In this trying time, even two days’ work in a 
week would save many industrious men and their families 
from want. 

We would remind all those who are really suffering from 
want of employment, that it is the law of the land that no 
one should actually want for bread. The affluent are not 
only frequently ready to assist deserving workmen at times 
like these, but they ever contribute to provide the necessi- 
ties of life for those who cannot themselves obtain them. 
In this work every one of us takes a part, and well that it 
isso. Why, then, should working men feel any shame in 
receiving assistance from a fund to which they themselves 
have to a greater or less extent contributed in more pros- 
perous times ? 

In conclusion, we would assure them that the turning- 
point of their present misfortunes has either arrived, or 
will very shortly do so. We hear on many sides that 
works of various kinds are in contemplation ; and we may 
well conclude that trade generally will very shortly assume 
a much more healthy character than it has cone for some 
time past. There will doubtless be much work done at 
home for India, besides this, several very important under- 
takings will shortly be commenced at the very doors of 
those who stand ready to assist in their construction. May 
they wait patiently, but not long, for that good time so 
often promised, but as yet not seen ; but which, comparing 
it with the present, is surely now at hand. 


THE LEVIATHAN, 


AFTER a considerable delay, occasioned by an almost 
universal smash of everything employed about the launch 
of the Leviathan, the vessel is once more on the move, 
inch by inch it is true, but still really and truly on the 
move, and on her way down to the muddy river. Power, 
power, power, and more power still, has been the ery, from 
the first to the last attempt to launch her, and consequently 
more power has at length, after much exertion, been 
brought to bear upon her cradles. Never did anxious 
mother or implacable nurse more energetically work the 
cradles containing the objects of their solicitude or spleen, 
than has Mr. Brunel those holding the pet child of his 
great mechanical conception—the mammoth ship. The 
rules by which he has been guided in the working of his 
cradles appear of as primitive a character as are those by 
which all other cradles have been worked from time imme- 
morial, the only difference being that the rule of thumb has 
been substituted for that of the foot. This difference being 
small, the results are not very dissimilar, pushing and pull- 
ing having always accomplished the business in the end ; 
and whether mach or little have been required, as Mrs. 
Gamp would say, “ ’sperience alone has determinged.” How 
vain and unprofitable are the fears of those who predict 
that the Leviathan will never quit the shore, will surely be 
apparent even to themselves, if they consider that the suc- 
cess of the launch has, by the nature of the arrangements 





adopted, been made to depend soe: 
ing and pulling to which the vesse 

as this amount is clearly almost illimitable. If four 
hydraulic presses won't do the work, try six ; if six won’t 
do it, try a dozen, and so on, success being absolutely 
certain at last. As surely as a gush of tears accompanies 
amateur onion slicing, so must success result from an un- 
limited series of experiments in which main force alone is 
all that is required—nothing can stop it. This being 
so, there may be found in Mr. Brunel’s plans more 
than is dreamt of in the philosophy of many of, our 
readers, of those at least who set them down as abound- 
ing in unmitigated evil. After all that has been proposed 
for accomplishing the great launch, to many it will be a 
mighty consolation, that a plan has been adopted which 
only requires the addition of successive increments of force 
in order that the result may be satisfactory, and placed be- 
yond doubt. That Mr. Brunel should persevere in the plan 
of launching which he adopted at the outset, we are not at 
all surprised: for, setting aside the great expense and 


inevitable loss of time which must result from any change | 


in the mode of operation, it is quite natural that he should 


be better pleased with his own ways, even though they | 
should be rough and unmanageable, than with those of other ! 


people. So long as a professional man retains a conviction 


that his own mode of doing a thing is the best, and, more- | 


over, so long as he retains the confidence of his clients, so 
long is he bound to persevere in his plans for bringing to a 
successful termination any work with which he may have 
been entrusted. Upon this principle we presume Mr. 
Brunel is acting, and if so, however much we may differ 
from his views as to the best method of launching the big 
ship, and blame him for not adopting other means than 
those which he has thought sufficient, yet we should blame 


him much more for abandoning his trust and placing it in | 


the hands of another, believing himself in the right 
all the while, but acting in deference to a hue and cry. 
There is, however, little fear of this. Enginecrs are not, 
as a class, the most easily abashed: neither should they 
be; for if any men, more than others, are bored with 
suggestions, it is surely engineers, and it requires in them 
no little courage at times to steel themselves against them. 
In learning their profession they of necessity learn a good 
deal of self-reliance, and with many this takes after a time 
so great a hold upon them, that they prefer their own 
rule of thumb to Cocker, or the rule of three; and, as 
they are not fond of hard names, although they sometimes 
use them, this trait of character is looked upon by them as 
indicating firmness rather than pig-headedness, courage 
rather than cowardliness, duty to their clients rather than 
jealousy of their own opinions, and a glorious mastery 
over both mind and matter rather than what it too often 
is, a paltry piece of pride and an enormous piece of self- 


conceit. Notwithstanding, however, that mortals, frail as 


those we have described, may be here and there found 
amongst engineers, we can conscientiously put our practical 
hand upon our practical heart, and say that mechanical 
men made out of such rotten stuff are few and far between. 
A long personal acquaintance with them from the time 
our cradle was occasionally scientifically oscillated by one 
of them up to the time of writing this article, has con- 
vineed us that there are no men more ready to listen pa- 
tiently to all that is said to or about them than engineers 
are; and although we cannot say that they stand out dis- 
tinguished above others for following advice, none give it 
more freely, or are more ready to avail themselves of in- 
formation from whatever source it may come. ‘Their great 
weakness, if it can be called so, lies in their frequently so 
mercilessly cutting and carving about any advice which 
may be given to them, that it would not unfrequently take 
a trifle more ’cuteness than is commonly found in a Phila- 
delphia lawyer, to determine how much of their scheme 
belongs to themselves and how much to others. With 
respect to the assistance proffered to the Eastern Steam 
Navigation Company, to take their ship and their engineer 
down a peg or two, it has been of the most heterodox 
character, but no one has more boldly thrown down the 
gauntlet than Mr. Daniel Russell, the well-known 
ship-fisher, whose letter to the company appeared in 
the Times’ City article of Wednesday last. Mr. Rus- 
sell, after having, doubtless, displayed some skill in 
bringing up from the bottom certain ships which, 
after a good deal of knocking about, had settled down and 
made their beds below, now proposes to put the Leviathan 
in the river for the sum of £5,000 or £6,000. He does not 
deign to state the means he proposes to adopt, nor does he 
mention in his letter anything about giving sccurity 
to the company supposing it were willing for him to 
try his hand upon the great ship; but, instead of all this, 
says in effect that he shall be happy to attend any 
meeting of the company to receive instructions. Surely 
Mr. Russell can have no respect for any part of his person 
in making this offer to attend at the company’s offices. Does 
he suppose that Mr. Brunel can be carted out of the yard 
at Millwall at a moment’s notice, or does he suppose the 
big ship, or the yard, or even the two together, would be 
large enough to contain both himself and Mr. Brunel? If 
so, we shail clearly be doing him a great kindness by 
undeceiving him. Supposing he had himself, while fishing 
for one of the vessels he claims as having got through her 
difficulties, either from want of sufficient tackle or a suffi- 
ciently long purse—supposing, we say, he had hooked 
a lugger, or anything in a smail way, instead of the vessel 
he was expecting, would he like the work to be taken out 
of his hands and given to another who offered to do it bet- 
ter or more cheaply? For the cheap or rapid launching of 
the Leviathan we have nothing more than his ipse dizit, 
which, with all respect, we submit every one is bound not 
to believe. No, Mr. Russell must seek some other job more 
in consonance with the muddy nature of his offers. Let 
him try the harbours of Sebastopol and Balaklava, where 
he will find ample scope for his genius, and nobody to dis- 
a the heights or rather the depths of his ambition, and 
eave poor plodding experimental engineers at home alone 
in their glory. Perhaps the best part of Mr. Russell’s 
letter is where he stipulates for all the existing tackle 





about the ship to be completely cleared away. Good heayens! 


on the amount of push- | Has the man been in the yard? Will he undertake to 
is subjected ; inasmuch 


| clear it himself, and for how much? Does he know any- 

| thing of the history of ‘“ Humpty Dumpty?” We vally 

believe the work he requires done previously to commenc- 

| ing his own grand operations would prove a more difficult 

| job than the aed itself. 

| But to return to the launch, of which we have hardly 
On Tuesday morning the pumping and 





;as yet spoken. 
| pushing went on cheerily as of yore, and the vessel went on 
too; move she must, and move she did, despite all sinister 
| rumours, and despite the nipping cold. The “sides” at 
French and English never strove harder to make each other 
pass the line than did the rams to rock with their iron heads 
the cradles in which the monster baby lies, and in which 
she has now slumbered for some weeks undisturbed. 
Push, push, push—harder and harder still. Nearly a dozen 
rams, fed with warm water, butted against each cradle, 
and fires were kept burning as if to comfort them in their 
arduous labour, which, we are glad to say, ended for the 
day only when the ship had neared the water some 8 feet 
aft, and 3 feet forward. This inequality of motion was 
necessary in order to bring her square, or at right angles 
with the ways. The valves of the presses were this time all 
carefully loaded to a pressure considerably below the 
powers of endurance of the cylinders, and gauges were 
fitted to the latter to show how manfully they stood to 
their work. The gain for the whole day’s toil was not 
much, it is true, but we must learn to be satisfied with 
little when we might have nil, to walk when we cannot 
run, and to hobble when we can do neither. The average 
pressure required to start the vessel on Tuesday is stated to 
have been 1,300 tons, varying from 1,000 to 1,700 tons. On 
Wednesday the launching efforts were again resumed, and 
by the end of the day an additional 10 feet aft, and 9 feet 
6 inches forward were made. The average pressure required 
to start the vessel had, from some unknown cause, to be in- 
creased some 200 tons; and it is stated that the necessary 
force amounted at times to nearly double the greatest 
pressure applied on the previous day. The slips made 
during these two days varied from two to five inches, but on 
Wednesday morning the ship did nothing but grind her 
way down the ways at the rate of an inch in four to five 
minutes. On Thursday operations were again resumed, 
and the day’s work told upon the vessel to the extent of 
eleven feet both forward and aft. This morning every- 
thing is at work again, and another “last” attempt 
will be made to induce the Leviathan to float, and we 





hope the day’s operations will be satisfactory. We 
trust if may never again fall to our lot to 


have to chronicle such a long catalogue of mis- 
haps in any important engineering work, as we have 
had to do in the attempt to launch the great ship. There 
is, indeed, little chance of this work being required of us, 
at least as regards the floating of future monster ships ; for 
there can be no doubt that hereafter vessels of this kind 
wili be built in docks from which they may be at once 
floated. It would be a curious calculation to ascertain how 
much money the plan of building very large vessels in 
docks would save in the mere lifting up of the materials of 
which they might be constructed. That it would be some- 
thing very handsome there can be no doubt, and it would 
be singular indeed if it should be found, as it might be, to 
cover the cost of making the necessary rough docks. All these 
matters will be carefully weighed the next time a monster 
ship is laid down. The shareholders of the Eastern Steam 
Navigation Company, if they have sacrificed their money 
this time, will at least have the satisfaction of having 
pioneered the way, and shown their posterity one rock 
from which they must keep clear—namely, that of building 
their vessels in so exalted a position as that chosen for the 
construction of the Leviathan. 


THE GOVERNMENT AND THE SCHOOLMASTER, 


THar our educational progress during the last ten years 
has been in a vastly increased ratio no one, we presume, 
will deny. Nor will it be disputed that this accelerated 
progress is due to the action of the Committee of Council 
on Education. Called into existence by the public will to 
do a work for which the national mind was ripe, but whose 
more formal and legitimate execution by Parliament was 
prevented by the quarrels of bigots, its action has been 
seconded by public good will; and, in the main, has been 
wise, liberal, and efficient. Undoubtedly the foundation 
has been laid for the educational enfranchisement of the 
entire country, and every day now will see accumulating 
evidence of that desirable consummation. 

Whilst gladly bearing testimony to the generally ad- 
mirable policy of the Council Office, and the invaluable 
national benefits accruing from its action, we must take 
exception to some of its proceedings in detail, and especially 
in relation to the schoolmaster himself. We conceive that 
if he is to be the instrument of a great national regeneration 
he is personally entitled to respectful consideration. How 
can a noble work be effected by ignoble instrumentality ? 
How can others be raised by an agency itself dishonoured ? 
How can generous and free aspirations be evoked by con- 
tact with one himself in the grip of a hard hand? Im- 
possible ! 

It will scarcely be credited, we imagine, that the Council 
Office declines to hold any direct communication with a 
schoolmaster. Should he, guided by the ordinary courtesies 
of life, venture to address this body, he will, by return of 
post, be informed that no communication can be received 
from him except through the correspondent of his school. 
He may address the noblest in the land with the certainty 
of receiving a courteous reply, but let him approach the 
Council Office and he will be snubbed. The office ignores 
his very existence—minities his person and his office until 
both sink into absolute nonentity. In his own locality he 
may be esteemed and treated with courteous consideration 
by all—may by intelligence and gentlemanly demeanour 
have won the leadership in all schemes of progressive bene- 
volence—may be impregnating a whole district with new 
intellectual life—may have gained for himself an honourable 
place in the world of letters—no matter, the Council Office 





will not stoop to hold communication with him, but flings 
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an insalt in his face should he dare todo to them what 
every gentleman has a right to do to every other. Un- 
doubtedly there are boobies amongst schoolmasters as well 
as everywhere else, who would pester the secretary with all 
sorts of foolish and troublesome communications. But what 
of that? Isa Government office to be free from the annoy- 
ances of life more than any other place? Is a whole body 
of respectable men who hold a honourable relation to the 
Council Office to be insulted and treated with scorn because 
there are some imprudent and dul! men amongst them? 
The Council Office is bound to put up with the annoyance 
as best it may; but it is also bound by all the claims of 
courtesy, of consistency, and of propriety, to admit of direct 
communications from every schoolmaster who chooses to 
address it. 

Serious ground of complaint exists as to the terms on 
which re-examinations for certificates of merit are allowed. 
No master possessing a certificate of merit can go up for 
re-examination with a view to obtaining a higher grade, 
without first forfeiting the standing he has already obtained. 
No matter how long or how well a master has laboured, no 
matter what his claims on the confidence and sympathy of 
the Council Office, if he wishes to improve his professional 
position by submitting to re-examination for a certificate of 
a higher grade, he must first give up that he has, which 
was originally obtained by examination. And this is no 
theory, but is rigidly carried out in practice. Not long ago 
a schoolmaster of high standing and large usefulness, 
possessing a high certificate of merit, after three years’ hard 
study, presented himself for re-examination, and had the 
mortification of finding that, instead of advancing his posi- 
tion, he had awarded to him a certificate several degrees 
lower than the one he had gained years before. Now we 
must pronounce this a crying injustice, and totally at 
variance with English customs in similar matters. It is 
just tantamount to the universities demanding that when 
a man goes up for a new degree, he should forfeit the old 
one. It is equivalent to the B.A. being liable to lose that 
by trying for the M.A., or the LL.B. being in danger of 
forfeiting that by submitting to the examination for LL.D. 
We venture to say that if such a thing were even mooted 
there would be a riot at Oxford in twenty-four hours. To 
a man, every member of the universities of the country 
would indignantly rise against a piece of injustice like 
that. Then why should the schoolmaster be called to 
endure what no other man would bear? and why should the 
Council Office enact laws for him which no educational 
body in the country beside dare even mention in a whisper ? 
b 0 think it very galling, very unjust, and very imprudent 
also. 

There are several other anomalies that we have observed, 
and which we believe it may serve the cause of education 
for us to bring to light—anomalies existing principally in 
the mode of distributing the funds the Council Office con- 
trols. We shall do so at an early day, convinced that we 
cannot more really serve the great cause of industry with 
which we are immediately identified, than by aiding the 
education of our people, on whose intelligence mainly the 
progress of that industry depends. 


ART PUPIL TEACHERSHIPS. 


TE extension of art instruction to which the Department 
of Science and Art has now committed itself with laudable 
determination necessarily creates a large increase to the 
duties of the art masters, and makes the need of more as- 
sistance than they have heretofore commanded imperative. 
The funds of but a few of the existing schools of art allow 
of the employment of a second master, so that the local pro- 
vision of this additional teaching power is generally im- 
practicable. The Department has, therefore, very pru- 
dently determined to expand its pupil-teacher scheme, and 
by raising the qualifications, and doubling the stipends of 
the art pupil teachers, make them available as assistant 
teachers of art in the schools for the poor. 

New regulations for the appointment of this class of stu- 
dent teachers have been promulgated, which, as faras they 
go, seem much to the purpose. Though somewhat irrele- 
vant, the thought thrusts itself upon us that the new regu- 
lations of the Department follow each other with rather 
embarrassing rapidity. Perhaps, however, this is insepar- 
able from a course of action which is necessarily to a large 
extent tentative. It must be admitted, too, that every suc- 
cessive step is in advance of its predecessor, and is indica- 
tive of sound progress. 

The two main features of the new regulations are, the 
raising of the qualifications of candidates for the office, 
and the increase of their stipends. “ In future every can- 
didate must have taken the certificate of proficiency of the 
second grade in free-hand drawing, geometry, perspective, 
and drawing from models.” It is intended that the prize 
studentships, which secures free admission to all the classes 
in the school of art, and which are awarded freely to pro- 
mising students, should afford aid in the preliminary train- 
ing required for a pupil teachership. There can be no doubt 
that the necessary amount of proficiency is thus attainable 
by all eligible students. 

The stipend of the pupil teacher is to be raised from £10 
per annum to £20. And for this increase of emolument, in 
addition to his monitorship in the central school, “ he will 
give lessons in drawing in schools for the poor to the ex- 
tent of two lessons per week to each school or class, whilst 
the total number under teaching by one art pupil teacher 
ought not to be less than two handred pupils.” 

This is all very good. It reminds us, however, of the 
very prudent maxim, “ First catch your hare, then cook 
him.” Practically we know that it is very difficult to get 
either prize students or art pupil-teachers. Not because 
the stuff they are made of is scarce, or the means for edu- 
cating them inefficient. As we have before ventured to 
intimate, the Department needs an agency, to bring it into 
correspondence with the masses of the people, and to make 
its measures tell more directly and speedily upon them. 
We admit that the increased action, through the medium 
of the public schools and schoolmasters, is good ; but there 
is yet something wanting that shall link the School of Art 





with the masses, and bring them in larger numbers within 
its influence. 

It is the most difficult thing in the world to disseminate 
new ideas, and to ingrain new habits of thinking and 
acting into great masses of working people. No indirect 
effort will ever doit. No exertions of a central Depart- 
ment, personally confined to the area of its own office, or 
to tours of provincial inspection, will accomplish it, There 
wants some more active propagandism—some new arm 
whose energies shall be specially directed to this one work, 
and which shall be guided by an intelligence trained amid 
popular sympathies, and familiar with their springs of 
action. It is from this class that the art-pupil teachers 
must come; and no greater proof of the necessity of the 
action we again urge is needed, than that they are not 
forthcoming, or at least with great difficulty, even in the 
most likely localities. True, the Department offers to be 
the medium of seeking candidates from other quarters 
should they not be locally forthcoming. We fear, how- 
ever, its agency in this matter would avail little. 

We think it would be a great improvement if the en- 
gagement of an art-pupil teacher were made for a longer 
period than one year. The great effort of every one in the 
office now is to get to London as fast as possible. He 
thinks little of local usefulness, or of becoming an efficient 
teacher. If he can produce such works as will secure his 
admission to the Training School, his ambition is satisfied. 


Such a feeling—and there can be no doubt it is the legiti- 
mate fruit of the system—is fatal to the usefulness of the 
pupil-teacher as an instructor. The new regulations will 
somewhat modify the evil; but as it mainly comes out of 
the annual termination or renewal of the apprenticeship, a 
thing the new regulations leave untouched, they will do 
little or nothing to remove it. Were a fixed period of two 
or three years made an indispensable condition of appren- 
ticeship, the art-pupil teacher would necessarily e 
immensely more valuable as an assistant teacher. 
Such a lengthened period of apprenticeship would be 
——y valuable to the pupil-teacher himself. “% is he 
as no opportunity of getting an uaintance wi int- 
ing. The whole of his g sonnets inevitabl ousliowed 
up in the previous studice required of him, and in the pre- 
ae of the works the Department calls for at his 
ands. It is really a question whether such longer term 
would not prove a saving of time to the student. It would 
undoubtedly prove a saving of money by the Department. 
We think the name adopted by the De artment for this 
class of student-teachers unfortunate. It is too closely 
identified with the corresponding title in public schools. 
Serious practical difficulties have arisen out of the unfor- 
tunate coincidence, and are likely todo again. Still, whilst 
we regret the unfortunate first choice, we do not know that 
we are prepared to advise the increase of the imbroglio of 





which we have complained, by an alteration in this respect. 





IRON. 


WE have received through our Midland correspondent a tabular statement, compiled by Mr. F. Robinson, metal factor, of 
Liverpool, and dated December 31st last, giving information of much interest to all persons engaged in the manufacture and 


consumption of iron. We make the following extracts :— 


EXPORTS OF IRON FROM LIVERPOOL, 1856 AND 1857, 















































Bars. Rods, | Hoops. | Sheets.| Plates.| Pigs. | Rails, | Total, Iron. 
1856 tons. tons. tons, tons. tons, tons. | tons, tons. 
To United States .. .. ss os 64,966 4,218 9,462 | 15,516 3,765 | 15,898 | 25,097 138,922 
‘To other Ports.. ee 76,959 12,031 | 15,789 | 16,982 7,949 8,610 | 27,643 165,962 
Totals.. .. 141,925 | 16,249 | 25,251 | 32,497 | 11,714 | 24,508 | 52,740 | 304,884 
Bars. | Rods, | Hoops.| Sheets.| Plates.| Pigs. | Hails. | Total, Iron. 
1857 tons, tons, | tons, tons, tons. tons, tons. tons. 
To United States ee « ee «.| 63,597 | 4,553 | 8,784 | 12,636 | 3,360 | 9,483 | 27,030 | 130,343 
To other Ports... o+| 68,966 9,351 | 13,311 | 16,699 8,378 6,784 | 33,576 57,065 
Totals.. 132.563 13,904 | 22,095 | 29,335 | 11,738 | 16,267 | 61,506 287,408 





























TOTAL EXPORTS FROM LIVERPOOL TO 


ALL PARTS—1852 TO 1857 INCLUSIVE. 





























Bars. Rods. | Hoops, | Sheets, | Plates, | Pigs, | Rails. | Total, Iron, 
tons. tons, tons. tons. tons, tons, tons, tons, 
7 Year 1850 .. .. «o- | 122,910 12,859 19,932 | 28.077 3,408 | 23,491 | 47,993 258,671 
vw 3OGR we co oe 114,912 9,840 | 20,227 | 22,370 3,979 | 42,224 | 102,219 315,771 
» 1852 113,523 8,144 | 17,406 | 20,152 4,540 | 48,123 | 92,827 304,715 
» 1853 127,913 5,408 | 18,654 | 28,314 7,361 | 71,626 | 96,175 355,451 
» 1854 144,281 7,194 | 21,137 | 30,497 9,686 | 58075 | 40,382 311,252 
» 1855 119,813 13,539 | 23,333 | 23,719 8,929 | 24,827 | 41,771 255,931 
» ©=91856 141,925 16,249 | 25,251 | 32,497 | 11,714 | 24,508 | 52,740 304,884 
» 1857 oe 132,563 13,904 | 22,095 | 29,335 | 11,738 | 16,267 | 61,506 287,408 











PRICES OF IRON FREE ON BOARD IN 


LIVERPOOL—1852 TO 1857 INCLUSIVE. 
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£sd£s d£s des d@ sdés df sdf sdeades dies des dled\£ad\£a dee a 
Merchant bars, perton.. .. .. {8 10 0/4 15 0910 0/7 15 0/9 12 6/8 269 66817 67 2671911)8 12 67 17 68 63 |8 7 6/6 10 017 15 9 
Staffordshire rails, perton ., .. {9 0 0/5 10 010 508 50100071009 309 007 508 2 O19 007 15 08 10 48 12 6/7 15 OB 4 9 
No. 1 Scotch Pigs, g. m.b., per ton 4 0 0/2 3041263 30/5 004 0041404 803 904 0 34 5031864 284 66/3 004 00 

















COMPARATIVE STATEMENT OF SCOTCH PIG AN 


ALLEABLE IRON, &c. 























1851. 1852, 1853. 1854. 1855. 1856. | 1857. 
Foreign Shipments from Scotland .. .. os oe ee o« tons.) 193,676 224,070 314,270 283.900 249,000 259,500 | 294,000 
Coastwise 0. o. oo 6 66 ob 0 8 6 o © 260,080 199,950 305,650 298,100 293,000 247,600 233,500 
Total do. do. a dl le » | 452,756 | 424,020 | 619,920 | 582,000 | 642,000 | 507,100 | 627,500 
Stock in Scotland, 31st Dee, es es 99 | 350,000 | 450,000 | 220,000 | 130,000 | 100,000 90,000 | 190,000 
Furnaces in Blast, 3lst Dec. .. .. .. oe es se os 115 113 114 115 121 123 123 
Price of Mixed Nos, F,O.B. Glasgow, 31st Dec. .. per ton.) 37s. 6d. | 74s. 6d. | 79s. €d, 65s. 6d. | 758, 0d. | 74s. Od, | 528, 6d, 
Average Price do, do. for the year ” 40s.3d, | 458, 4d. | Gls, 4d, 79s. 8d. 70s, Od. 72s, Gd. | 6s, 2d. 
i of Malleable Iron in Scotland... .. .. «. +» tons.) 90,000 90,000 | 120,000 | 110,000 | 110,000 | 125,000 | 100,000 
Average Price of Bars in Glasgow, for the year .. per ton./£5 7s, Gd. |210108.0d/ £9 Os, Od.) £10 Os, 0d./£28 128. 6d.) £2900 | £8 10s, Od, 
[Bank rate of Discount, 3lst Dec. .. .. +. «+ |2§ p. cent. 2 per cent.|5 per cent.| 5 per cent. \64 p. cent./6 per cent. |8 per cent. 


























ADMIRALTY REPORTS ON BRITISH COAL. 


A sHort time since we called the attention of our readers in 
general, and the members of the Legislature in particular, to the 
Admiralty report: on the heating powers of British coal for the 
steam navy of this empire. Now, we do not mean to assert that 
no good coal for marine purposes can be obtained from Wales. 
What we called in question was the conclusion arrived at in the 
reports of Sir Henry de la Beche and Dr. Playfair, that Newcastle 
and Scotch coal is universally inferior to the Welsh. Dr. Play- 
fair admits that this strange conclusion was arrived at by experi- 
ments made with a faulty boiler, He allows that the experiments 
made at Newcastle, so different in their results from those he 
superintended, have been made by most competent men. Yet 
what do these experiments demonstrate? They show that a 
kind of Newcastle coal, called the “Hartley’s,’ when properly 
burnt under boilers such as are used in the navy, not only pro- 
duces no smoke, but evaporates for every pound of coal twelve 
pounds and a quarter of water. The Admiralty reports attribute 
to this same coal an evaporative power of only seven pounds and 
a half of water for each pound of coal. Nor is this all; the 
same Newcastle experimentalists, whose skill and fairness are 
admitted, assert that under the most favourable circumstances 
the Welsh coal falls short of the value of the Newcastle coal, both 
in the amount of work done in a given time and in economy. 

If we could have brought forward no more facts than these on 

asubject so important, and so vital to the interests and even 
safety of our empire, we maintain that we should have shown 
the necessity for instituting further inquiry. No one can doubt 
that Dr. Playfair has admitted enough to show the worthlessness 
of the Admiralty reports as any guide whereby to ascertain the 
respective values of different kinds of British coals. 

If we chose to enter into the subject we might show that the 
Admiralty reports, with all their scientific pretension, condemn 
themselves. They a antidote along with them—they 
contain proof that the chemical portion of their investigation has 
been conducted not only in a most unsatisfactory, but a most 


fallacious manner. Knowing, however, that they cannot long be 
left as representing the scientific knowledge of this country on a 
subject so paramount to its welfare, we would rather point to a 
peculiarity in the constitution of coal altogether neglected by 
the reports, and which we are informed has already led to serious 
inconvenience. 

Vast quantities of coal are now required to be stored at Suez, 
the Cape of Good Hope, the Mauritius, and other ports, to supply 
the exigencies of our Steam Navy. Now, there are several 
species of coal, particularly among the Welsh. which, when they 
are exposed in heaps to air and moisture, crumble into small 
dust, and become quite unfitted for the furnace of a steam 
boiler. A cursory view of the Admiralty reports would lead 
the reader to suppose that this defect had been duly taken into 
account. Under every species of coal there described mention 
is made of its “cohesive power.” But this cohesive power only 
represents the brittleness of the coal, merely indicates its 
liability to be broken into small pieces by mechanical action, 
such as frequent changes from the ship to the shore and back 
again. The crumbling, however, to which we refer is not 
mechanical, but chemical, in its origin. Some of the hardest 
anthracite coals, as hard as flint—when taken from the pit—are 
moat subject to this change. It depends mainly on the amount 
of iron pyrites diffused throughout its substance. 

All coal is more or less impregnated with iron pyrites. For 
the information of our non-chemical readers we may state, that 
iron pyrites is a compound of sulphur and iron, It happens, 
however, that the iron pyrites is very differently associated with 
coals in different coal beds. Throughout the Welsh coal field 
the pyrites is generally diffused through the substance of the 
coal, so diffused as to escape the eye. In the Newcastle coal 
field, on the other hand, the iron pyrites occur in veins and 
masses easily discernible, and not eo disseminated among the 
mass of the coal. The pyrites of the Newcastle coal being thus 





found massive and interstratified, it can readily be disti ed 
by its golden lustre, and at Newcastle boys and girls are em- 
played to pick it out of the coal and throw it into It is 
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then sold to the copperas makers, under the name of “ brasses,” 
and used for the manufacture of copperas. 

When the iron pyrites is disseminated throughout the mass of 
the coal, as in most of the anthracite and Welsh coals, though 
the coal is extremely hard and difficult to fracture when it is 
taken from the pit, exposure to moist air completely alters its con- 





3098. Joun James Davis, Percival-street, Clerkenwell, London, ‘‘ Improve- 
ments in presses for printing or endorsing and embossing.” ‘ 
3102. Henry Jounson, Crutched Friars, London, ‘‘ Improvements in appa- 
ratus for drawing geometric curves.” 
3104. — Woorr, Tetbury, Gloucestershire, ‘‘ Improvements in 
loughs.” 
sibs. Joux’ Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for hulling cotton and other oleaginous seeds, 
licable also to the hulling of cereals "—A communication from Charles 





dition. Any of our readers who have picked up for th lves 
or purchased any of the masses of iron pyrites which are to be 
found in our chalk cliffs, such as thuse of Dover, where they are 
vulgarly called thunderbolts, or who, if they have a geological 
taste, have put into their cabinets the pretty bronze-looking fossils 
which consist almost entirely of iron pyrites, must have observed 
to their mortification how rapidly their pretty specimens, though 
extremely hard when they are first deposited, lose all their lustre, 
become covered with an efflorescence—extremely nauseous to the 
taste if applied to the tongne, and then crumble into dust. The 
efflorescence consists of crystals of sulphate of iron. This is pro- 
duced by a combination of the oxygen of the air with the sulphur 
and iron of the pyrites. The force which disintegrates the hard 
mass is the force of crystallisation, one of the most powerful 
known—a force which is continually manifesting its destructive 
influence over all the mountains of the globe, to whose erushing 
powers the Australian and Californian digger owes the disinte- 
gration of the granite rocks and the stores of gold accumulated 
in the beds of the old streams which have collected the washings 
of thousands of mountain torrents. 

The hard anthracites and Welsh coal through which the 
iron pyrites is disseminated, if exposed to-the air, are crumbled 
by this chemical process into dust. But if instead of being fully 
exposed to the air, where the mass can be cooled by the surround- 
ing atmosphere, this decomposition takes place in the hold or 
stores of a vessel, the chemical change evolves an intense heat— 
it is indeed a form of spontaneous combustion—and the heated 
mass of coal gives forth large quantities of inflammable gas, ready 
to be exploded by any application of flame. In this manner 
many ships have been blown to pieces. With the terrific con- 
flagration of the Sarah Sands so forcibly brought before us, this 
is an item in the constitution of coal not to be neglected. Not 
only may the coal stores of our foreign stations be rendered use- 
less by the admixture of this dangerous element, but if the mis- 
chief have not reached the height of rendering the coal useless, it 
may still exist in a form to endanger the safety of the vessel 
which carries the coal, and of her crew. 

The mere proportion of iron and sulphur to be found in an 
given quantity of coal is no indication of the presence of this 
destructive and dangerous property. It depends not on the 
quantity but on the nature of the admixture of this compound 
with the coal. 

Regard, therefore, for the safety of our soldiers and sailors, 
and of all who have to make long sea voyages, as well as truth, 
fairness, and economy, demands a revision of the Admiralty 
reports on the heating power of British coal; and we trust 
that it will induce the Legislature to insist upon this important 
=, being thoroughly investigated in all its bearings.— 

aily News. 


METROPOLITAN BOARD OF WORKS. 


Tan weekly mecting of the Metropolitan Board of Works was held on the 
Ist inst., in the Council Chamber, Guildhall; Mr. J, Thwaites in the chair. 

The cash account showed an available balance of £2,308 12s. 

A deputation attended from the parish of Paddington, to represent to the 
board that the main Ranelagh sewer had overflowed in the neighbourhood of 
Westbourne-grove and places adjacent, leaving a deposit of filth in the 
houses, to the injury and inconvenience of the inhabitants of that district. 

Mr, Burslem said on Friday next he would call the attention of the board 
to this subject. 


ALTERATION OF THE METROPOLIS LOCAL MANAGEMENT ACT. 


Mr. Moreland moved the following resolution :—‘ That the clerk be in- 
structed to write to the several vestrics and district boards of the metropolis, 
informing them that the board have under consideration the question of 
amending the Metropolis Local Management Act, and will be prepared to 
roceive from those bodies any suggestions they may desire to offer in relation 
to those provisions of the act which relate to the duties and powers of 
vestries and district boards. 

This motion led to considerable discussion, but it was ultimately agreed to 
by a large majority. 

THE SANITARY STATS OF CAMBERWELL 


A report was brought up from the committee on works and improvements, 
to the effect that, considering the serious evils represented by the memorial 
from the vestry of Camberwell to have arisen and to be likely to arise from 
the existing eundition of the sewers in the Surrey and Kent district, and 
considering also that the works of the main drainage, however soon they 
may be commenced, will not for several years be autficiently advanced to 
relieve that district of those evils, the committee recommend that a pump- 
ing-station be erected at the spot indicated by the engineer, for the purpose 
of paoducing a continual discharge from the sewers, at an estimated expense 
for construction of £7,000, and for maintenance of £2,000 per annum. 

Mr. Turner moved that the recommendation of the committee be agreed to, 
and it was urged by other members that as the main drainage scheme was 
hung up fora considerable time to come, this distrigt should be relieved by 
the execution of the works now proposed. 

Mr. Leslie opposed the motion, as being an expenditure not justified by the 
Act of Parliament. 

After some discussion the motion was put and agreed to. 








THE MAIN DRAINAGE AND SIR B. MALL'S REFBREES. 
Mr, Carpmacl wished to put a quostion to the engineer, whether any 
lans and estimates had been received from the referees appointed by the 
hief Commissioner of Works since their last meeting, and whether their 
own engineers had been subject to any delay in making their report for want 
of that information. 

The engineer said no information had been received, and although tho 
engineers were working very hard at their report, they had been greatly im- 
peded, in consequence of not having received this information. 

Mr. Carpmael said it had now become time that this board should take 
up the question, and deal with it without further delay. He suggested that 
they should have a special meeting of the board to consider what courve they 
should pursue under the circumstances, 

he board then disposed of some other matters of no public interest. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patenis.) 








Grants of Provisional Protection for Six Months. 

2006. Jean Scumipt, Essex-street, Strand, London, “An improved method 
of making tyres for railway wheels "—Petition recorded 19th October, 1857. 

2786. Perer ARMAND le Comte de FonTAINEMOREAU, South-street, Finsbury, 
London, ‘‘ Improvements in ;marine or condensing steam engines.”—A 
communication.— Petition recorded 8rd November, 1857. 

8050. Ricuarp Reeves Cox, Kentish-town, Middlesex, “Improvements in 
the manufacture of fire-lighters, and in apparatus or stoves for burning 
the same.”— Petition recorded 10th December, 1857. 

3056. Joun Groex, Wellington-street South, Strand, London, “ Improve- 
ments in the process of rectifying liquids, and in the apparatus used 
therewith."—A communication from Regis Minodier, Paris, France.— 
Petition recorded 11th December, 1857. 

3086. Joun Francis Segiey, Everett-street, Brunswick-square, “ An im- 
Pt machine or apparatus for cutting out materials used in the manu- 

acture of boots, shoes, and other coverings for the feet.” 

3000. MATTHEW SEMPLE, Stonehouse, Devonshire, ‘Improvements in pre- 
serving meat, fruit, vegetables, and other edible substances and fluids,” 
8092. Henry Grecory, Manchester, Lancashire, ‘Certain improvements in 

machinery or apparatus for making ‘ lozenges,’ or other similar articles.” 

3004. James JosxpH Carcern, Piough-road, Rotherhithe, Surrey, “ Improve- 
ments in the treatment of India and China grass, pine apple, hemp, flax 
and other similar fibrous materials, and in the machinery or apparatus 
employed therein,”"—Petitions recorded 16th Decemlxr, 1857: 





Theodore Laborey, Paris, France.— Petitions recorded 17th December, 1857. 
3108. Jonn Horace Tayior and Rovert TATE BARRETT, Victoria-dock-road, 
Essex, ‘‘ Improvements in apparatus for the prevention of smoke, and for 
effecting a better consumption of fuel in steam-boiler furnaces.” 
3110. THomas Coxon WiLktxsoy, Ashford, Kent, “ Improvements in pump 
valves,” —Petitions recorded 18th December, 1857. 





cation. 
3175, James Corrriut, Studley, Warwickshire, “Improvements in the 
manufacture of certain descriptions of needles.”—Deposited and recorded 
28th December, 1857. 


Invention protected for Six Months by the Deposit of a Complete 
iS} 


Patents on which the Stamp Duty of £50 has been Paid. 
2761. Tomas SLATER, Somers-place West, Saint Pancras, and JosEri TALL, 
Crawford-street, Marylebone, Middlesex.—Dated 30th December, 1854. 
2759. GuorGe Epwarp Drrine@, Lockleys, Herts.—Dated 30th December, 
1854. 

2760. Ropert Sam Norru, Gorton, Manchester, Lancashire.—Dated 30th 
December, 1854. 

25. GrorGe WALKER Muir, Glasgow, Lanark, Scotland.—Dated 3rd Janu- 
ary, 1855. 

10, CLaupE JuLes Fixckey, Rue de l’Echiquier, Paris, France. —Dated 2nd 
January, 1855. 

21, ALEXANDER SouTHWoop STockER and SAMUEL DARLING, Poultry, Cheap- 
side, London.—Dated 3rd January, 1855. 





Notices to Proceed. 

2216. DANIEL Messmore, New York, United States, “‘ An improved method 
of dressing mill-stones for hulling rice and other grain having hulls or 
husks.”—-A_ communication from the inventor.— Pelilion rded 20th 
August, 1857. 

2223. Henry Cartwrianut, Dean, Broscley, Shropshire, ‘‘ Improvements in 
the construction of steam engines.”—Pdition recorded 2st August, 1857. 
2236. George DANIEL Davis, St. Leonard’s-road, East India road, Middle- 
sex, ‘‘ Improvements in the construction and in the method of working 

windlasses,”—Vetition recorded 24th August, 1857. 

2243. Joun GrpGE, Wellington-street South, Strand, London, ‘ Improve- 
ments in envelopes for letters and other documents.”—A conununication 
from Ferdinand Thenard, Paris, France. 

2244. Epwarb RiLey, Droylsden, Manchester, Lancashire, “ Improvements 
in looms.” 

2248, Henry Parry, Croydon, Surrey, “ Improvements in the construction 
of rails for railways or tramways.”—J/’ctitions recorded 26th August, 1857. 
2256. JouN GEDGE, Wellington-street South, Strand, London, ‘ Improve- 

ments in the manufacture of soap.”—A conmunication, 

2264. Joux WebR, Bristol, Somersetshire, “An improved hopper.”—Petitions 

recorded 2th August, 1857. 

2268. CnarLes Thompson and'JAMES Trlompson, Green Bridge’Foundry, 
Padibam, Lancashire, ‘‘ Improvements in apparatus for discharging con- 
densed water, air, or other fluids from steam pipes, drying cylinders, and 
other apparatus where steam is used.” 

Rosert Aytoun, Edinburgh, Midlothian, N.B., “Improvements in 
safety ca or apparatus for mines.”—/Petitions recorded 27th August, 1857~ 

2274. Joun DrumGooLte Brapy, Calais, France, “ Improvements in saddles.” 
—Petition recorded 28th August, 1857. 

2278. Grorgz Cumming, Edinburgh, Midlothian, N.B., “Improvements in 
apparatus for thermometric, hygrometric, and barometric purposes.”— 
Petition vecorded 22th August, 1857. 

2293. Groner WILLIAM Lenox, Billiter-square, London, “Improvements in 
apparatus for sounding alarums at sea,” 

2207. Eve@eneé Grenet, jun,, and ALEXIS VAVIN, Paris, France, ‘An Im- 
proved electro-magnetic machine.”"—Fetit ions recorded Ast September, 1857. 

2506. Tuomas Jackson, Orchard-street, Portman-square, London, “ Im- 
provements in the action of piano-fortes,” 

2307. Josgru Richarp Arua, Heckmondwike, WILLIAM PEARSON and 
WiLiiaAM Spurr, Birstal, Yorkshire, ‘‘ Improvements in railway signals.” 
—Petitions recorded 3rd September, 1857. 

2313. Tony PretiTJEAN, Hatton-garden, London, “An improved method of 
obtaining aluminium and magnesium.”—Petition recorded 4th September, 
1857. 

2322. Ricard Jounson, Blackburn, Lancashire, “ Certain improvements 
in purifying and filtering water.” 

2325. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvement 
in the manufacture of a composition to be employed in the preparation of 
pigments.”—A communication from the inventor.”—Fetitions recorded 5th 
September, 1857. 

2333. WILLIAM SELLERS, Philadelphia, Pennsylvania, United States, ‘‘ Im- 
provements in boring or turning mills for operating in metals or stone.” 
2335. Constant Jourrroy Dumery, Paris, France, “ Improvements in 

smoke-preventing apparatus.”— Petitions recorded 7th September, 1857. 

2341. BENJAMIN Suarre, Hanwell-park, Middlesex, ‘* Improvements in 
electric telegraph cables, and in the apparatus used for paying out such 
cables.” —Petition recorded 8th Septenber, 1857. 

2360, WitttAM CLakk, Chancery-lane, London, *‘ Improvements in jacquard 
apparatus, and in the pattern surfaces of such apparatus.”— A communi- 
cation.—Vetition recorded 10th September, 1867. 

2367. James Mi.ts, Manchester, Lancashire, ‘* Certain fimprovements in 
the manufacture of ‘ keys,’ ‘ tapered pins,’ ‘ split pins,’ and other similar 
articles employed in the construction of machinery.”—/etition recorded 
11th September, 1857. 

2395. THOMAS SIDEBOTTOM ADSHEAD, Staley-bridge, Cheshire,J and JJonn 
Piatt, Oldham, Lancashire, “ Certain improvements in machinery for 
ie cotton and other fibrous materials.” — Petition recorded lth Septem- 
her, 1857 

2443. PrerRE FRANcois Jouy, Paris, France, ‘‘ Improvements in apparatus 
for generating and superheating steam.”—/etition .ccorded 21st September, 














2737. Wittiam Ciark, Chancery-lane, London, ‘‘ Certain improvements in 
machinery for carding cotton, wool, and other fibrous substances.”—A 
communication. —Petition recorded 28th October, 1857. 

2777. Georee HaLLeN CorramM and Henry Ricnanp Corram, St. Pancras 
Iron Works, Old St. Pancras-road, London, * Improvements in stable 
fittings.” —Petition recorded 31st October, 1857. 

3003. CHARLES HeNwoop, Oxford, ‘‘ An improved arrangement of galvanic 
battery suitable for medical purposes.”— Petition recorded 3rd December, 
1857. 

3009. Joun Rupery, Birmingham, Warwickshire, ‘‘ Certain improvements 
in the manufacture of umbrellas and parasols, and in the application of a 
new condition of material to the production of some of the parts thereof 
that has not heretofore been used for that purpose.”— Petition recorded 4th 
Decewiber, 1857, 

3025. DanieL Hiney, Percival Hinky, WintntAM HARGREAVES and Evoci 
Hatey, Bradford, West Riding, Yorkshire, “Improvements in power 
looms for weaving worsted, cotton, silk, woollen, and other fibrous sub- 
stances "—VPetition recorded 7th December, 1857 

3080. Epwin Turner, Bradford, and Joun Cuantes Pearce, Bowling, Brad- 
ford, Yorkshire, ‘‘ lmprovements in the manufacture of railway wheels.” 
—Petition recorded 1ith December, 1857. 

3100, Joun Everarp Barton, Kidderminster, Worcestershire, “ An improve- 
meut in winding worsted on to the creel bobbins of carpet looms.”— 
detition recorded 17th Deceinber, 1857. 





And notice is hereby given, that all persons having an interest in oppos 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gaseile (and of 
the Journal) in which this notice is issued. 


-—— 


List of Specifications published during the week ending 
January 1, 1858. 

1,426, 8d. ; 1,446, 3d.; 1,457, Gd. ; 1,458, 6d. ; 1,459, 8d. ; 1,461, 6d. ; 1,462, 
Sd. ; 1,463, 3d. ; 1,464, 7d. ; 1,465, 3d.; 1,466, 3d. ; 1,468, Gd.; 1,469, Sd. 
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*.* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Scal Patent Odlice. 













ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 





Cuass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, §c. 
1752. See Class 2. 
1754. Josgrn Scrrton RovssEtot, Paris, “ Motive power, and engine for 
applying the same.”—Dated 23rd June. 1857. 

This invention consists in the employment of an electric current as a 
primary agent, and atmospheric air as the medium for transmitting, by 
{ts expansion, motion to pistons, and thence through rods, cranks, &c., 
to any epparatus, and for any purpose required. The invention con- 
sists also in the construction of an engine or apparatus for carrying this 
method of obtaining motive power into operation. The patentee 
encloses air in cylinders or receivers, and produces its expansion by the 
application of powerful heat derived from an oxyhydrogen flame made 
to burn continuously in the air. He thus obtains great expansion, and 
consequently a powerful moving agent. He generates the gases whieh 
compose the oxyhydrogen flame by passing an electric current into or 
through water which becomes decomposed into its constituent elements 
—oxygen and hydrogen. Before the engine begins to work he produces 
the gases from any source capable of yielding them, in order to obtain a 
sufficient supply to start the engine; but, as soon as started, he avails 
himself of the rotary motion thereof to set electric apparatuses in 
action. He applies his invention to the driving of all sorts of machinery, 
whether fixed or moveable, marine engines, locomotives, &c. He usually 
employs magneto-electricity for decomposing the water as aforesaid. 

1756. Wrtttam Epwarp Newton, Chancery-lane, London, “ Motive power.’ 
—A communication.—Dated 23rd June, 1857 

This invention consists, First, in generating steam or elastic vapour 
to be used as a motive agent from water or other liquid held in suspen- 
sion in an elastic “ vehicle,” as steam or other vapour, or air or other 
gaseous fluid, through the agency of heat conveyed to it by a medium 
without the exposure of its vapourising vessel to the direct action of fire 
or products of combustion, and without admixture of the water or 
other liquid held in suspension, and the vehicle in which it is held in 
suspension with the heating medium during such process of generating 
steam or elastic vapour. Second, in the employment, as the vehicle for 
holding water or other liquid in suspension to be converted into steam or 
vapour through the agency of heat, of a gas perfectly aeriform at 
ordinary atmospheric temperatures, as ammonia, &c., over which water or 
such other liquid has a self-acting power of absorption, for the purpose 
of obtaining motive power additional to that obtained from the steam or 
vapour so formed by the expansion of the said gas. The use of such 
gas as the vehicle for holding water in suspension is also an important 
element of the invention. In the process of operation the ammonia 
gas is sect free by heat from water charged with it: the gas being passed 
with such water as it takes up in suspension, and which is converted 
into steam, through the engine, to actuate the piston thereof, and 
thence to a vessel, to which passes contemporancously a sufficient 
quantity of the same water which had just previously held the gas 
absorbed, to re-absorb it, both water and gas being cooled meanwhile by 
means specially provided, to an extent sufficient to cause the re-combina- 
tion in the form of gas-charged water, by which means the gas is re- 
concentrated and preserved for re-use without entailing an accumulation 
of water in the heating or separating vessel, or an accumulating pressure 
of free gas in the vessel in which the re-absorption is effected. Third, 
in the engine to be operated by the agency of elastic vapours generated 
in whole or part from a liquid held in suspension in a vehicle as 
explained, there are employed cylinders provided with absorbing 
wicks, or equivalent substitutes therefor, for the purposes of drawing up 
the fluid into the injecting pump. Fourth, in the construction of the 
engine to be operated by the agency of elastic vapours and vehicles such 
as specified, each stuffing-box is provided with a space between two 
gaskets, and which space is connected with the “ cold receiver,” or other 
receiving and re-concentrating vessel, for the purpose of carrying away 
and absorbing any ammonia gas that may pass through the stuffing box 
into the space. As solution of ammonia is a lubricator no oil need be 
used, and solid rings of vulcanised india-rubber may be employed as part 
of the packing of the stuffing boxes.— Not proceeded with. 


——— 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Cc. 

1738. Grorce W. La Baw, Jersey, United States, “Operating the sails of 
vessels from the deck by means of vertical shafts,”’—~—Dated 20th June, 1857. 

This invention consists in a series of vertical shafts, so connected with 
the sails of a vessel as to furl them by their rotation, in combination 
with a continuous shaft, or its equivalent, extending to a convenient 
position for operating, when the continuous shaft or other device for 
communicating power is so arranged in connexion and combination with 
the shafts to which the sails are attached, that one or more of the seve- 
ral sails upon the same must be furled at the same time and by the same 
rotation of the power shaft. 


1739. Peter Armanp le Comte de FontarnemMorEav, London, “ Propeller.” 
—A communication,—Dated 20th June, 1857. 

The improved propeller is composed of two or more wheels placed 
obliquely at the sides or stern of the vessel, which wheels are connected 
together by rods having the paddles attached to them, so that when the 
wheels are put in motion by levers worked by hand, or by other motive 
power, the paddles enter the water in an oblique direction, and thus 
give motion to the vessel.— ot proceeded with. 


1743. Richarp Mvurnock, Baltimore, United States, “Running gear for 
vehicles.”—Dated 22nd June, 1857. 

This invention consists in an improvement in the running gear of 
vehicles in which the fore wheels are attached to short or half axles 
The inventor projects forward and outward from the front side of each 
of the said short axles a lever or bar, which is firmly attached to the 
angles. The forward ends of these two levers are united by a cross bar, 
which is pivoted to them, and at the middle of its length is also pivoted 
to the pole or tongue of the vehicle. The effect of this arrangement is, 
that when the vehicle is turned the axles all converge to the common 
centre of the circles described by the paths of the wheels. — Not proceeded 
with. 

1748. WiLLtam Symons, Dunster, Somersetshire, * Means of communication 
between the passengers and guards of railway trains.”"—Dated 23rd June, 

857. 

For the above purposes a bell is fixed in the guard's box, and hung 
on a spring as low down in the carriage as practicable, and when at rest 
is supported in a socket in a board or in any other suitable way. The 
board or support is so arranged that when a weight falls upon it, or 
upon a lever connected with it, the board falls, and the bell being set free 
rings. The weight is supported by a cord passing along the train of 
carriages within reach of the passengers. Each carriage has a separate 
cord, which may be jointed to or separated, as the carriage is jointed or 
separated from the train, by a ring, link, or other suitable fastening, 
which will admit of the cords being instantly separated or joined ; bolts, 
screws, or hooks must also be provided at the ends of the carriages to 
keep the cord in its place when the carriages are separated. The 
invention cannot be completely described without reference to the 
drawines. 

1752. Danret Evans, New Town, Stratford, “ Locomotive and other fur- 
naces, and heating water to be supplied to steam boilers.”—Dated 23rd 
June, 1857. 

For these purposes, in place of using the ordinary grating of fire-bars 
heretofore generally employed to support the fuel, a hollow box or plat- 
form suitable for containing water is used. Through this hollow box or 
platform as many tubes are fixed as will admit sufficient air to support 
the combustion of the fuel laid on the platform or box. Water is sup- 
plied to the box or platform by means of a pipe connected with the 
tender or with another cistern containing water, such pipe being con- 
nected with the lower part of the platform or box. Another pipe con- 
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nected with the box or platform takes off the more highly heated water, 
and returns it to the tender or cistern or other vessel from which a 
steam boiler is supplied. 


—_——— 


Ciass 8.—FABRICS. 


Including Machinery and Processes for Pre; > = Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §c. 

1629. GrorGz Sampson and Josrrn Sampson, Bradford, and Exisan 
Leparr, Lofthouse, “‘ Apparatus for effecting the folding or rigging of 
woven fabrics.”—Dated 10th June, 1 

These impr relate to employing conical or truncated revolving 
surfaces as means of effecting the folding or rigging of woven fabrics. 
The fabric to be rigged or folded in the direction of the length, or, as it 
is called, “ rigged,” is conducted in contact with the edge formed by the 
base of two conical surfaces, forming a double conical wheel, between 
which conical surface and the conical surfaces of other wheels or re- 
volving discs, the two parts of the fabric as folded are conducted to com- 
plete the folding. 

1640. James Saw and liven Saaw, Waterhead-mill, Oldham, ‘‘ Apparatus 
for preparing and spinning cotton and other fibrous substances.”—Dated 
1ith June, 1857. 

These improvements relate more particularly to that description of 
preparing machinery known as “ Dyer'’s frames” or tube roving 
machine, but are also applicable to other machines employed in pre- 
paring and spinning. ‘The apparatus is designed for the purpose of im- 
parting pressure and solidity to the roving as it is wound upon the spool 
or bobbin, and consists in the employment and use of a lever or arm, at 
the upper end of which is a roller, placed in contact with the material 
upon the bobbin; the lower end of this arm slides upon a bar, and 
traverses along the bobbin uniformly with the winding of the roving 
thereupon, and thereby imparts an even pressure to the roving through- 
out the winding on until the completion of the full bobbin. The pres- 
sure is regulated by means of an adjustable weight depending from or 
sliding upon the arm, to which is also attached a hook or catch, by means 
of which the arm is retained or held back when the pressing roller is 
required to be removed from the bobbin. This pressing roller may also 
be applied tothe presser or presser flyers employed in spinning machi- 
nery, for diminishing the friction and exerting a more uniform pressure 
upon the material under operation.—Not proceeded with. 

1643. Winu1amM WILKINS, Leicester, “ Looped fabrics.”—Dated 11th June, 

13897. 

These improvements consist in adapting certain mechanical arrange- 
ments to that class of machines known as knitting machines for pro- 
ducing looped fabrics. The needles used may be those known as 
double-ended needles, or single-ended needles. The peculiarity of the 
improvements consist in using an independent jack lever or hook to act 
upon the hook or beard or other part of a needle, whereby the needle 
can be drawn either backward or forward at pleasure. If double- 
ended needles are used an independent jack lever or hook is arranged 
to act at each end upon the hook, beard, or other part of a needle, the 
lever being acted upon by jacquard or pattern surfaces, Two needle 
bara are used, and the needles work in grooves or combs. The in- 
dependent jack levers or hooks on each side the machine are with their 
eomb bar made to move backwards and forwards. The independent 
jack levers or hooks acted upon by the jacquard or other pattern surface 
cause the levers or hooks to act upon the hooks, or beards, or other parts 
of the needles, whereby they can be drawn cither backward or forward at 
pleasure. If single-ended needles be used, the independent jack levers 
or hooks are so arranged as to act at one end only upon the needles, 
The independent jack levers or hooks are placed at the back of the 
machine, and are, with their comb bar, made to move backwards and 
forwards. The jacquard or other pattern surface is made to fall and rise 
by means of levers and cams upon a shaft of the machine. 


1646. James BucHANAN, Glasgow, “Improvements in the manufacture 
and finishing of heddles or healds for weaving, parts of which improve- 
ments are applicable to the preparing and weaving of fibrous materials.” 
—Dated 12th June, 1857. 

This invention relates to impr in the h 1 details or 
arrangements of machinery for the manufacture of heddles or healds 
for weaving for which separate grants of British letters patent were 

btained by the p on or about the 15th November, 1854, and on 

or about the 14th May, 1855. The machine described in the speci- 
fications of the two patents referred to, is driven by an ordinary belt 
pulley arrangement. In the improved arrang it the engag tand 
disengagement is effected by the instantaneous contact and release of 
frictional sarfaces, or other similar appliances, a certain position of 
which the machine is free to move in either direction. But in order 
to stop the machine with greater certainty, and avoid tho momentum of 
the moving parts of a lever, actuated either by the attendant or by the 
prime mover, presses the contiguous faces of the pulleys or frictional 
driving details against each other, at the same time causing a friction 
brake to press upon the periphery of the fast pulley. By this means the 
machine is instantly started and stopped, and the inconvenience at- 
tending the movement of the parts after the strap has been shifted is 
avoided. A continuous movement is given to the lap cord holder by 
means of gearing, instead of a pitch chain, as used in the machine 
before referred to. By means of a spiral spring fitted on the mechanical 
finger, the pressure of which is regulated by a milled heated screw, an 
accurate and readily adjustable tension on the yarnsis obtained. The 
bobbins are held by centre contact with spring pressure, small conical 
points or projections fitting each end of the bobbins which are placed 
between a retaining spring; by this means the motion of the bobbin is 
rendered very steady and uniform. The clasp yarn bobbin is carried 
upon the same arm as the mechanical finger which lays the thread on to 
the needle and mesh stud. The tension of the nippers through which 
the yarns are drawn is regulated by means of a spiral spring and 
milled head screw, so that the pressure or tension on the yarn can be 
instantly altered or adjusted. :The point of the hook of the needle is 
depressed by an instantaneous pressure, in lieu of the prolonged pressure 
formerly used, the effect being that the action is continued only long 
enough to cause the closing and pass the loop. The eyes of the heddles 
are pushed off the mesh stud by means of a curved lever actuated by the 
moving parts of the machine, The regulating of the unwinding of the 
rib cords is effected by means of cords passed round the rib cord 
pulleys, and attached to spiral springs, the tension of which is adjusted 
by thumb screws. This ar is also applicable to the yarn 
beams of looms, and for other purposes in mechanical combinations used 
in the preparation and weaving of fibrous materials. The “count” of 
the heddle is regulated by means of an arrangement of a ratchet wheel ; 
this wheel has two pins projecting from its face, one of which pins is 
fixed and the other moveable, and a series of holes are made round the 

wheel, these holes being numbered. By fixing the moveable pin a 

given number of holes from the fixed pin so many splits will be made 

before reversing the marking thread. The arrangement of the ratchet 
wheel and its actuating levers is applicable t to other ‘machinery, such as 
check looms and slubbing frames, and in d where 

a varying motion is required. The knot or eye of the heddle is formed 

by mechanical means, the folder being turned round or set over by the 

action of a toothed rack upon a pinion carried byt the folder spindle. 

The take up cylinder and worm divider are also 

with the preceding movements actuated by steam or otber motive power. 

Various parts of these improved heddle machines are made of mal!- 

leableised cast-iron, in lieu of wrought-iron or brass, as has heretofore 

been the case. The Second part of this invention consists of improve- 
ments in the system or mode of dressing the heddles, The apparatus 
for this purpose consists of a machine by means of which the paste or 
varnish is thoroughly and evenly distributed over the yarns of the 
heddles and the fibre of the material laid, by means of revolving brushes 
or other smoothers, to which a reciprocating action may likewise be 
imparted as the heddles traverse between the polishers. The heddies 
are distended by h 1 means, and they traverse along a rail over 
head, andas the heddles pass between the brushers or smoothers the 
rapid rotary and reciprocatory motion imparted thereto brushes the 
paste or varnish with which the heddles were previously roughly coated 
evenly and uniformly over the surface. The combined rotary and 
traverse motion of the brushes is compensated for in the endless belt, 

which gives them the rotary action by giving the belt a turn round a 

central tensional guide pulley, which, being fixed, never deranges the 


























1654. MALCOLM MACDONALD, Glasgow, 





tensional action of the belt. The paste or varnish is appliedto the 
heddles by a suitable mechanical arrangement, in which heat may be 
applied, used in junction with the brushing and 
The next improvement consists in drying the heddles by me means of air 
heated by passing it through a length of pipe or pipes, which may be 
fitted in a chimney or furnace-shaft. A portion of the heated air-pipe 
is preferred to be of un-glazed fire-clay, in order to absorb the 
moisture of the air passing through. A current of air may be driven 
through the pipe by the mechanical action of a fan or blower ; or the 
air may be allowed to pass through the pipe or pipes without being put 
in motion by mechanical means. In the heddie or heald machinery 
before described and referred to, what is known as the “ Scotch rib cord,” 
intended to be h d and used in con- 
nexion with a mechanical counter token, or porter ‘marker, or indicat- 
ing apparatus, such arrangements or combination being of material 
value for the effective working of the said machinery, or other heddle or 
heald making apparatus. A spring clutch, or other yielding connexion, 
is also adopted between the driving-shaft, or carly movements of the 
machinery, arranged in such a way that should any obstruction to the 
working arise this connexion yields and allows the driving-shaft or 
earlier portion of the movements to continue in motion whilst the rest of 
the apparatus is stopped for the time being. 

1651. Epwarp Broster, Stepney, Middlesex, *‘ Improvements in treating 
flax, hemp, and other vegetable fibres, and in the machinery employed 
therein.”—Dated 12th June, 1857. 

The flax or other fibrous material is first laid on a plain feed board, 
or on a self-acting endless band, and thereby conducted between a pair 
of corrugated or fluted rollers turning on axes, which rollers press and 
break the wood of the fibrous material into very short lengths. In its 
onward progress it is guided through a sort of mouth, then between 
another pair of corrugated or fluted rollers, which, beside turning round 
on their axes, have at the same time a reciprocating up and down 
motion, by means of which the fibrous material is not only again pressed 
and broken, but is likewise rubbed against the lips of the aforesaid 
mouth, which also are corrugated or fluted from end to end. Thus 
the fibrous material is again pressed, broken in other parts, and freed 
from a portion of the boon or woody particles. In this state it moves on 
through the rollers, and is conducted to another roller or cylinder with 
angular ridges or grooves along the whole length or surface, while pass- 
ing over which it is acted upon by a beater with corresponding ridges 
or grooves, which beater strikes the fibrous material rapidly as it passes 
over the roller, and the said material is thus for the third time pressed 
and broken, and thus freed from a further portion of the boon. The 
operation may be repeated by means of one or more other rollers placed 
at suitable distances, and beaters to correspond. The grooves may be 
rounded instead of angular, For some kinds of fibrous material only 
one beater and one roller are necessary; for other kinds, which require 
more working, it is necessary to have two or more beaters and corre- 
sponding rollers, as described. In order to rid the fibre from the boon 
more effectually for heckling and other purposes, two sets of revolving 
blades or scutcheons, made to rotate rapidly, are placed near the outlet, 
so as to be easily detached when not required. An endless band may 
be used as an auxiliary to carry away the fibre as fast as it is worked. 

“ Washing, bleaching, cleansing, and 

preparing textile fabrics and materials.”—Dated 12th June, 1857. 

This invention relates to a system or mode of treating textile fabrics 
and materials by the combined agency of steam, chemical matters, and 
mechanical action, so us to secure very effective washing, bleaching, 
cleansing, and preparing actions. The apparatus by means of which 
these actions or operations are carried on, consists of a large stationary 
chamber or vessel, in which are deposited the soap water and whatever 
chemical ingredients are necessary for acting upon the goods under 
treatment. Within this stationary chamber, and either partially or 
wholly immersed in the fluid ingredients contained therein, there is 
disposed a horizontal metal steam cylinder of large diameter. This 
steam cylinder is kept constantly supplied with steam by means of 
stuffing box connectors through its hollow or tubular shaft, as is usual 
in steam heated cylindrical chambers. The surface or periphery of the 
chamber cylinder may be either plain, fluted, or covered with projections 
of different kinds, and round it are disposed an annular series of hori- 
zontal pressing rollers of r ively small di These rollers 
are so disp i as to elope the whole, or nearly the whole, surface or 
periphery of the cylinder with which they are kept in contact by back 
springs. The rollers may be made in various ways; but a preferable 
arrangement is that of wooden central body portions covered with 
caoutchouc, or other soft or elastic substances. When piece goods are 

* to be treated in this apparatus they are passed through it in the form of 
a chain, each piece being attacl P ily to its . The 
chain of pieces is fed into the apparatus by means of suitable guide 
rollers, which convey it in between the exterior surface of the central 
steam heated cylinder and the ring of embracing pressing rollers. 
The pieces thus pass round the cylinder, and are mechanically operated 
upon by the roller action in conjunction with the chemical effect of the 
ingredients contained in the stationary chamber. The stationary 
chamber is kept heated by steam piping passing through it. As the 
goods emerge from the operating chamber they are acted upon by jets of 
hot or could air in furtherance of the operations. The stationary chamber 
may have a closed top, so as to enable the — to keep up a direct 
steam pressure in it if desired.—Not proceeded with. 
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1656, Crarance Braztt, Chorley, Lancashire, “ Looms for weaving.” —Dated 
12th June, 1857. 

This invention relates to the taking-up motion, and consists, Firstly, 
in the use of the jacquard, or equivalent thereto, for effecting the 
driving, whereby the same is caused to operate, and the inventor is thus 
enabled to bring it into action or cause it to remain out of action at 
pleasure, according to the requirements of certain patterns. Secondly, 
he so arranges the taking-up motion that the jacquard or 
apparatus is capable of imparting thereto a variable motion, 20 that at 
one time the ratchet wheel may be caused to move one tooth, for 
instance, and at another time a greater number of teeth, as the pattern 
may require; and a method adopted for effecting this consists in the 
employment of an extra driving click, ted with suitable rods and 
levers which may be brought into action by the jacquard, so as to move 
the wheel through a greater space than that imparted by the other 
click ; but he also uses one driving click only, actuated by two rods with 
different degrees of leverage. Another part of the invention relates to 
the apparatus for raising the shuttle boxes of rising box looms. To 

lish this he ploys two or more levers mounted in a frame, 
capable of so moving as to bring either of the said levers into position 
for being aeted upon by a revolving tappet, and by connexion with the 
rising box the desired shuttle is then raised to the proper level, and kept 
there the necessary time by a catch. The said levers he causes to 
traverse by a rod worked by the jacquard, which rod communicates 
motion to a pulley on which is a crank pin connected to the lever frame, 
and upon the pulley he places a brake to insure a correct position 
thereof. Upon a lever being caused to rise it withdraws the catch which 
held the box in its former position, and it is therefore at liberty to 
assume the level for another shuttle. Instead of causing the levers to 
traverse as above described he also imparts such motion to the tappet as 
to cause it to act upon any required lever, and when more than two 
shuttles are used, he gains the different degrees of traversing motion for 
levers or tappets by varying the leverage which moves the crank pullcy. 
—Not proceeded with. 

1657. GrorGcEe ListEr, Rivers, Gloucestershire, “Carding engines.”—Dated 
12th June, 1857. 

In that class of carding engines known as single doffer condensers the 
wool is stripped or doffed from the doffing cylinder by means of an 
oscillating comb or combs moving in the arc of a circle; but by this 
arrangement the doffer comb is liable during its back or upward stroke 
to take off the points of the card wires. This has been found to be 
& great objection, for as soon as the points of the cards become blunted 
the work produced by the machine is imperfect. Now this invention 
has for its object the substitution for the mechanical movement above 
described of one that will remedy the evils just complained of, and keep 
the doffer combs free of the card surface during their upward motion, 
This result is obtained in the following manner -—Instead of the combs 
being carried by arms projecting from an oscillating or working shaft, 
the patentee provides for the same doffer cylinder two comb plates, 
mounted upon pairs of rods whose upper ends are connected by whale- 














bone or other suitable elastic material to some fixed points of the 
framing, and their lower ends to the cranks of a pair of horizontal shafts, 
which are rotated by means of bands from pulleys on the main driving 
shaft. 

1663. Errenwe Comrnat, Paris, “ Prin shawls and other tissues.”— 
Dated 13th June, 1857. a . : 

These improvements relate to certain methods for making the ordi- 
nary cylinder machines hitherto employed for calicoes and other 
narrow fabrics subservient to the printing of shawls, large handkerchiefs, 
flounces for ladies’ dresses, and other fabrics of a width superior to the 
length of the printing rollers or copper cylinders. The methods made 
use of are based on the principle of folding up the shawls or other broad 
fabrics in such manner as to allow of printing parts of the surfaces of 
such fabrics at a time, and to obtain the printing of an entire surface or 
side of the same by two or more successive impressions, and not by 
printing at once the entire surface, as was done till now when printing 
by means of the said cylinder machines. One surface being printed the 
opposite surface may then, if required, receive the impression in a 
similar manner. 

1677. Tuomas WitxEs Lorn, Leeds, “ Carding flax, tow, and other fibrous 
substances.”—Dated 16th June, 1857. 

This i i ists in the application of a cage or grating formed 
of bars or rods of wood, iron, sine, or any other suitable material, in 
front of and below the workers or strippers covering a portion of the 
cylinder, which prevents the material from falling, but allows the dust 
and shive to fall, carrying forward the fibre, which is valuable. 

1690. Joun Surru, OLpHAM, “ Woven fabrics.”—Dated 17th June, 1857. 

This invention relates particularly to the mauufacture of pile goods, 
such as tabby velvets, velveteens, corduroys, and all kinds of goods that 
have the pile to be cut parallel with the selvages of the cloth, which is 
afterwards fired or shorn, and consists of forming a race and cord, or 
rib alternately cross-wise on the cloth, that is, from selvage to selvage, or 
at right angles with the selvages, in contradistinction to the cords hither- 
to made parallel with the selvages, which ribs or cords may be varied in 
size and variety at pleasure. The inventor does not confine himself to 
any particular kind of material for manufacturing goods by this inven- 
tion, as it is applicable to cotton, woollen, silk, or other fibrous sub- 
stances, or a mixture of the same, using cotton warp and woollen weft, or 
any other compound or mixture that may be considered desirable, It is 
evident that goods woven by this invention may be raised and shorn as 
well as cut and fired if desirable. The arrangement of the warp and 
weft threads during the process of weaving, by making the cord or tie up 
at certain irregular intervals, by which the inventor raises the ribs or 
cords, will be clearly understood by all persons t with ing 
by reference to the inventor's diagram, which shows eight different tie 
ups, and which may be varied to an indefinite extent, the variations 
being merely to produce a tighter or stronger cord.—Not procgeded with. 

1694. James Heywoop WuirenxaD, Southside, York, “ Pressing cloth.”— 
Dated 17th June, 1857. 

These improvements consist in pressing cloth wet between metallio 
plates instead of paper, and in boiling the cloth under pressure, giving 
it great solidity and firmness, and rendering it suitable for a substitute 
for leather without any stiffening or foreign body, and most particularly 
applicable for cloth for setting wire cards for carding wool. 


1700. Hienry Huppert, Salford, and Henry RIcHarpson, Manchester, 
“ Finishing or polishing yarns or threads.”—Dated 17th June, 1857. 

This invention relates, Firstly, toa method of applying heat to yarns 
or threads during the process of polishing or finishing. For this purpose 
the inventors use gas asa heating medium, and apply it within suitable 
apparatus constituting a stove, and adapted to the machinery, so that 
heat may be imparted to the yarns or threads as they travel onward, A 
peculiar form of stove which they employ ists of a chamber with a 
side, so as to be parallel, or nearly so, to the periphery of a roller, over 
which the yarns or threads are passed. 8 , the i consists 
in the employment of a cylindrical surface running in contact with the 
yarn or thread, heated as before ployed at the natural 
temperature. Thirdly, the invention relates no a method of distributing 
the size or other such material: for this purpose they cause the yarn or 
thread to be carried by rollers for a time in contact with a brush or 
brushes without the application of heat, and it is changed 
in position so as to be operated upon by a revolving heated roller, or 
other such apparatus.— Not proceeded with. 

1706, Joun Everarp Barron, Kidderminster, ‘‘ Winding worsted on to 
creel bobbins or carpet looms.”—Dated 18th June, 1857. 

This invention consists in arranging and combining the machinery to 
wind worsted from the skein on to creel bobbins, without the inter- 
vention of the surgling hi , thus disp 1g with the surgling 
and the spools or large bobbins and the consequent e expense thereof,— 
Not proceeded with. 

1709. Horace Houser Day, New York, “ Elastic fabrics.”—Dated 18th 
June, 1857 

Fabrics of various kinds may be used to produce the improved elastic 
fabric, the particular kind of fabric depending in a great measure upon 
the description of article i ded to be produced. The mode consists 
in uniting two woven fabrics together by means of a solution of india- 
rubber, or of a sheet of rubber placed between them. The two fabrics 
are firmly connected together by being passed between pressing rollers 
or plates which will press the india-rubber surfaces together, and cause 
them to unite firmly. These rollers or plates may be heated by steam 
or otherwise if desired, and the surfaces of one of the pressing rollers 
or plates must be grooved diagonally, so that when the com 
fabric has been passed between the pressing rollers or plates it will 
present the appearance of a number of raised cords or stripes extend- 
ing diagonally across the fabric. These raised cords or stripes, which 
correspond with the diagonal grooves on the rollers or plates, will of 
course contain india-rubber, which imparts elasticity to the compound 
fabric, which, although composed externally of fabrics made of non- 
elastic strands, may be stret diag y to - extent.’ The 
piece of goods is therefore cut up di: in ction parallel 
to the raised cords or stripes into pieces of the paral width, It will 
be evident that if desired the pressing rollers or plates may be grooved 
diagonally in opposite directions or in other directions. Not proceeded 
with. 

1711. JAMES CulampPion, Manchester, ‘Spindles and flyers.”—-Dated 10th 
June, 1857. 

This invention consists in various improved arrangements of 
spindles, flyers, and bobbins, in which the drag is placed in better 
positions than heretofore adopted. In one arrangement the patentee 
places the drag at the top of the bobbin, instead of at the bottom, as is 
now generally practised. The flyer turns upon a stationary tubular 
stud fixed to the fast or bearing rail, through which a rod or spindle 
passes, having its lower end fixed to the copping rail, so that it may 
move the bobbin up and down, the latter being supported upon the 
upper part of the said rod or spindle, which also supports at the top 
a washer or weight between which and the top of the bobbin is 
placed the cloth or other material for forming the drag. In other 
arrangements he gives the drag to the flyer or to the spindle with 
which it is connected; in these cases the bobbin revolves at an uniform 
speed upon a stationary tubular stud, the flyer being retarded by the 
drag according to the winding on, the said drag being placed either 
above or below the arms of the flyer, and held by a collar or washer 
attached to a rod or spindle, which does not revolve, but rises up and 
down with the copping rail. Or the washer or collar which holds 
the drag may be connected with the copping rail, the drag acting 
against another collar connected with the revolving spindle to which 
the flyer is attached. i 

1716. Hermann Jazgorr, Ludgate-hill, 
Dated 19th June, 1857. 

This invention consists in adapting to the warp beam of looms com- 
pensation apparatuses, that is to say, apparatuses for maintaining the 
warp at an equal and uniform tension. There are three apparatuses 
employed, one acting on one end and the other on the opposite end of 
the warp, and so regulated that the one apparatus shall take up as much 
as the other lets out. The third apparatus acts when the warps are 
opened to throw in the weft, whereby an uniform tension is constantly 
maintained on the warp. Upon the upper shaft of the loom there are 
fixed two eccentrics which g rods to a crank 
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shaft, and these cranks and eccentrics are so set with respect to the 
openings of the warps as to cause the shaft to lie at such an angle 
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as to compensate for the extra tension created by the opening of the 
warps, and again resume its position upon such extra tension being re- 
moved.—WNot proceeded with. 

1727. Hexry Dunineron, Nott! m, “ Manufacture of cotton and silk 
and other warp pile fabrics.”—Dated 20th June, 1857. 

This invention consists of self-acting warp pile fabrics made by 
introducing soft yarn to be afterwards raised into a pile, as is well 
understood, when made of cotton or of silk, or of such materials com- 
bined, or of other fibres, to a process of shearing or cropping after they 
have had a pile raised thereon, without subjecting such fabrics to 
fitting or fulling processes. 

1735, WiuutAM Epwarp Newton, Chancery-lane, London, ‘‘ Looms for 
=" weaving, partly applicable to other purposes.”—Dated 20th June, 


This invention consists in a mode of effecting the crossing of the 
warp threads in circular looms, so as to form a shed into which the 
weft thread is carried with a circular motion. The invention is 
applicable to the weaving of a hollow web upon a cord, wire, tube, or 
other similar fitting, as, for i , in the facture of blind cord ; 
and also to the weaving of a hollow web without any internal fitting. 
It also consists in constructing self-adjusting damping guides to be 
used in the manufacture of blind cord, or other fabric of similar 
character, composed of a hollow web with an internal fitting, the object 
of this improvement being to prevent the fabric from turning, and to 
maintain it in a sufficiently firm condition at the weaving point. It 
further consists in the application of a spring drag to the bobbins by 
which the warp and weft threads are supplied, for the purpose of pro- 
ducing an uniform tension on the threads, and of taking up any slack- 
ness that may accidentally be produced in them, and to draw back the 
ends of any broken warp threads, so as to prevent their becoming 
entangled and spoiling the weaving. This part of the invention is 
applicable also to the spools of braiding machines, and all spools carrying 
threads which require an uniform tension and provision to be made for 
taking up the slack, 

1749. Ricnharp SHaw, Holme-lodge, and Jonn Roptxson, Lower House, 
near Burnley, ‘‘ Preparing cotton and other fibrous materials.”—Dated 
23rd June, 1857. 

This invention cannot be described without reference to the drawings. 











Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 

1697. Henny BRiInsMEAD, Fore-street, St. Clement’s, Ipswich, Suffolk, 
* Dressing corn.’”’—Dated 17th June, 1857. 

These improvements refer, First, to the adjustment of the parallel 
wires or bars of screens for separating the various sized grains or seeds, 
and can be applied to ordinary screens as well as to that known as Boby's 
patent screen. This adjustment consists in altering the distance between 
the parallel wires or bars by means of wires or bars of an oval section, 
which are arranged so as to rotate to the extent of 90°, or by a parallel 
cross movement of all the ordinary round wires, or by raising and falling 
every other wire, or otherwise altering the distances of parallel bars of 
screens in order that such screens may thus be adjusted from time to 
time to set them for different sized grain or seed. The Second part of 
these improvements refer to the sieves of dressing machines, more 
especially applicable When such machines are working in connexion 
with threshing machines, or when they form a part of the general 
arrang t of bined threshing machines. This improvement con- 
sists in making the single sieves of two or more different sized openings 
or meshes, the largest openings being towards the “ tail” end of the 
sieve, which allows the “chobs" or ‘‘whites” to drop through the 
sieve into a spout below (instead of going over the tail end of the sieve 
with the coarse refuse) from which they are conveyed back again to 
the threshing machine, and re-pass through the dressing apparatus. 





1707. Georar Wasuinatron Cr HARLWOOD, Tavittock-row, Covent-garden, 


London, ‘ Machines for mowing and reaping.” —A communication.—Dated 
1sth June, 1857. 

These improvements relate, Firstly, to the peculiar disposition of the 
tongue or pole by which the machine is drawn, and to the application of 
an auxiliary wheel on a spring axle, by which arrang the hi 
is prevented from swarping or swinging about, and pressing against the 
shoulder of the horse, as is the case in other harvesters; the distance 
between the outer end of the cutter beam and the ground can be adjusted 
at pleasure, and the tendency of the beam to rise can be overcome, 
while it readily accommodates itself to any irregularity of the surface. 
Secondly, to an improved construction, form, and arrangement of the 
moveable cutters, and of the stationary fingers or guards which admits 
of the moveable cutter being kept in close contact with the shear edge 
of the finger or guard whereby the cutting of wet or lodged grass can be 
readily effected ; the clogging of the cutting apparatus is prevented and 
facilities afforded for oiling the same. Thirdly, to a peculiar arrange- 
ment for disconnecting the gearing by means of a lever when the 
motion of the cutters is to be discontinued, Fourthly, to the peculiar 
disposition of the driver's seat, by which the driver is enabled by a slight 
change of position to raise or depress the cutter beam, and thus to pass 
from field to field with great facility and safety to the cutters, Fifthly, 
—with regard to the machine when used for mowing—to a small wheel 
furnished with ribs resting on a slightly slanting bearing, and placed at 
the outer end at the rear of the cutter beam, which wheel touches the 
ground with its inner edge, and when revolving throws off the grass 
and forms a parting line between the cut and the standing grass ; or, in 
the place of such a wheel, to a board placed in a slanting position at the 
outer end of the rear of the cutter beam. 





1718. Jown Duynent Garretr, Saxmundham, Suffolk, “ Horse hoes.”— 


Dated 19th June, 1857. 

This invention consists in a new or improved method of suspending 
the mortice bar of horse hoes, or that bar to which the hoe levers are 
connected, the object being to facilitate the raising and lowering of that 
bar for the purpose of adjusting the hoes to the proper angle for work- 
ing, according to the nature of the ground to which the implement is to 
be applied. The patentee claims suspending the mortice bar of such im- 
plements by means of pendent rods or expanding levers, which, as their 
angle of inclination is changed by the rotation of screws or their 
equivalent, will raise or lower the bar, and thereby adjust the holes to 
the required angle for entering the ground. 


1747. Tuomas Coorrr Brrpeman, Bury St. Edmunds, Suffolk, ‘‘Sercens, 


riddles, or sieves.””—Dated 23rd June, 1857. 

The inventor prepares two frames, arranged the one within the cther, 
and fitted so that they can be raised or lowered as required, e ther 
parallel or otherwise. Each frame contains transverse bars at certain 
intervals to support the wires or rods, and the bars of one frame adjoin 
the bars of the other frame, so that on raising them or lowering them 
the spaces between the wires are thereby enlarged at discretion. Each 
frame contains half the number of wires or rods alternating with each 
other to form the entire screen. The transverse bars are prepared by 
punching, drilling, or cutting, to receive the wires or rods, The spaces 
between the wires of the bars in each frame are slotted to allow the 
raising and lowering of either screen. He interposes between the wires 
or rods the pins, collars, or other like hani t 
by him, and bearing date 3rd March, 185, which ‘pass between and 
above each wire or rod to keep the spaces free from choking. The 
principle of the said invention is also applicable to rotary screens, 
riddles, or sieves. — Not proceeded with, 


Crass 5.—BUILDING 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, Sc. 
1695, Freverick Wanner, Jewin-crescent, Cripplegate, ‘‘ Supplying water 

to water-closets and other vessels.”—Dated 17th June, 1858. 

For this purpose the stem of the valve on the supply pipe has on it a 
plunger or piston with a cupped leather (or other material) and such 
plunger or piston works within a chamber or cylinder closed at its outer 
end. The stem or spindle of the valve is made hollow, so that water 
may flow through it to the chamber or cylinder within which the 
plunger or piston works, On the interior of the chamber is a fixed 
wire or rod, which enters into the hollow stem or spindle of the valve, 
so that as the valve is moved in order to open it, the stem or spindle 
thereof slides on the fixed wire or rod, whilst at the same time the 











plunger or piston on the spindle or stem of the valve is forced into the 
chamber or cylinder, the water in such chamber or cylinder readily 
passing the cupped leather in one direction but not in the other, hence 


1730. Joszrux Wurtz, Coventry, “E: its for chr ters and other 
time keepers.”—Dated 20th June, 1857. 
For this purpose, in place of making the end of the detent of the 


t into a fine spring, as heretofore, such detent is caused to be 








the valve will only close slowly according to the space allowed b 
the hollow spindle or stem of the valve and the fixed wire or rod on 
which it slides, 

1710, STANISLAS TRANQUILLE MopEsTe Soret, Paris, ‘“‘ New chemical com- 

— Erotusing either house paintings, cement, or plastic paste to 
Sore oulded.”— Dated 19th June, 1857. 

The several Pp of this i fon are obtained by 
combining the following sub in suitable proportions :—First, 
chloride of zinc, or any other chloride which is amorphous with the 
latter, namely either chloride of iron or of manganese ; second, a 
tartrate ; third, muriatic acid; fourth, a feculent or amyl 
fifth, water; sixth, oxyde of zinc. The said subst are 
in various proportions according to the nature of the products required. 
Any of the aforesaid substances may be replaced by others possessing 
similar properties, and any of them could be omitted and new ones 
could be added. 

1722. Winu1am Wricat, Sheffield, ‘‘ Flushing apparatuses applicable to 
cisterns and water-closets.”—Dated 20th June, 1857. 
This invention cannot be described without reference to the drawings. 
1736. James Gascoigne Lynne, Great Queen-street, Westminster, 
; Detecting and preventing the waste of water in cisterns.”—Dated 20th 
une, 1857. 

The object of this invention is so to modify the apparatus which regu- 
lates the delivery of water to cisterns or receivers, that, if the ball cock 
fails from any cause to act at the required period, other and more 
efficient means will come into operation, and stop the supply, which 
cannot then be renewed until attention has been given to the readjust- 
ment of the apparatus. In order to attain this end, the patentee mounts 
loosely on the stem of the cock or valve of the water supply pipe a 
second ball or float, which dips into a small supplementary cistern 
arranged to receive water from the main cistern just before it reaches 
(owing to the unchecked supply) the level of the waste water pipe. As 
the water rises in this supplementary cistern it will lift the float which, 
by a suitable connexion with the cock or valve stem, will turn the cock 
and cut off the supply. 

1737. Cuartes Fiercuer, Gloucester, ‘‘ Making bricks, tiles, or other arti- 
cles of clay or plastic materials.”—Dated 20th June, 1857. 

This invention consists in adapting to the feeding part of the machi- 
nery a roller or rollers, provided with sliding pallets, which are made to 
move radially from and to the centre or axis of the rollers as the latter 
rotate in their bearings. The rollers or cylinders are provided with 
flanges, whereby the clay or plastic material is prevented from being 
squeezed or pressed out laterally. The mechanism whereby the radial 
motion of the pallets is produced may be so arranged that the internal 
parts whereby the pallets are thrust out to receive the charge of clay or 
other plastic material. may be adjusted with facility.—Not proceeded with. 

1757. Epwarp Woou.ry, High-street, Marylebone, “ An indicator for re- 
gistering the names of persons occupying chambers and other apartments 
or offices, and for signifying whether such persons are in or out, and at 
what time they will return.”— Dated 23rd June, 1857. 

The object and intention of this invention is, First, to render the re- 
gistering of the names of persons occupying chambers, &c., and, when 

‘y, the effacing of such said names and the substituting of other 
names more simple and uniform than the means heretofore employed for 
that purpose. And, Secondly, to obviate the necessity of persons going 
farther than the entrance hall to ascertain whether any of the residents 
or principal occupants are in or out, and at the same time to signify to 
the inquirer at what hour they will return. To effect these objects the 
inventor proposes to employ the following means :—He constructs a 
frame or case of any suitable material, and in the front thereof makes 
several openings, both lengthwise and crosswise, and behind each of 
these openings arranges and disposes upon and around a roller or rollers 
pieces of paper or other material. on some of which are printed or other- 
wise marked, the names of the residents or occupants, and on others the 
words “ in,” “ out,” and on others numerals of hours and half hours. 
Each end of the said case is formed with compartments (accessible by 
doors) ini the hani: for adjusting the aforesaid rollers. 
One end serving to adjust the words “in” and “ out,” and the other 
end the hours and parts of hours, If necessary the front of the case 
may be covered with glass to prevent the names, &c., being defaced or 
otherwise rendered illegible.—Not proceeded with. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 


1763. Henry Gennart, Liege, Belgium, “ Improvements in fire-arms, in 
rifleing the same and projectiles employed therewith,”—Dated 24th June, 
1385 
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This invention consists, Firstly, in a gun which may be loaded at the 
breech, or at the muzzle, offering in either case the same strength and 
security as any well made gun intended only to be loaded at the muzzle. 
This securing is obtained by means of a screw plug of a peculiar con- 
struction, which, with its action, is hereafter more fully described. Not 
only single barrelled guns, but guns of more than one barrel, can be 
constructed on this principle. The locks of such guns are of the 
ordinary kind, and any description of charge in the form of ordinary 
cartridges or loose powder and shot and ball may be used with such guns. 
By substituting for the common nipples a small slit in the barrel, the 
description of cartridges known as the Lefaucheux cartridge may be 
used. The various parts of these guns will be readily understood by 
reference to drawings, but cannot be well described without. 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
oa, haan, Manufactured Articles of Dress, §c. 
1693, Henry Hoscu, Old Jewry-chambers, London, ‘‘Shirt-cutting ma- 
chines.”— A communication.—Dated 17th June, 1857. 

This improved machine may be worked by steam, water, or horse 
power: it consists of a number of tools (according to the sizes of shirts 
required) fixed or mounted upon a plate of iron, They are made of iron 
and steel, and have the form or shape, or forms or shapes, of the piece or 
pieces they are intended to cut; they are fixed by screws, and if one 
breaks it may be replaced separately without touching the entire set. 
The tools are calculated to leave about one line between each piece or 
pieces they cut, and consequently give a large saving upon the ordinary 
way of cutting shirts. The tools are of such peculiar make as to suit the 
sizes required.— Not proceeded with. 

1726. Samvet Fox, Deepcear, Sheffield, “‘ Umbrellas and paraso!s.”—Dated 
20th June, 1857. 

This invention consists, First, in an improved method of forming the 
bit or piece fixed on the rib for attaching the stretcher. According to 
this invention, before the rough bit is put into the forming dies, it is 
struck on its end by an additional pair of dies, which bring it to such a 
form that it lies well within the engraved portion of the forming dies, 
and when these come together they expand it to the exact form without 
producing a burr, andin this way a saving both of labour and metal is 
obtained. In drilling the hole in the bit it has heretofore been usual to 
employ a horizontal drill, but the patentee has found that it is much 
more convenient to employ a vertical drill, so arranged as to be brought 
down to its work by a handle, and when the handle is left free the drill 
is taken up again by a spring. The invention also has for its object im- 
provements in the spring or catches of umbrellas and parasols, when the 
tubes thereof are formed from metal. For this purpose, when spring 
wire catches are employed, in place of cutting a slit in the tube, it is 
only indented to form a groove into which the catch may sink, At one 
end of the groove is a round hole, drilled right through the two walls of 
the tube, and the tail of the spring is put through this hole, and is ri- 
vetted beyond the other or loose end of the spring, passing through a 
hole at the other end of the groove to the interior of the tube, where it 
is turned up to prevent it drawing out. In this way additional strength 
is obtained, both in the tube and spring. When using solid catches, in 
place of wire catches, he employs springs of bent wire to project such 
catches out of the tube, The wire is bent into a Y form, and curved in 
the direction of its length. This spring is thrust into the tube, and its 
looped end drops into a notch on the under side of the solid catch. 





fixed on an axis intermediate of its length, and such axis has a fine coil 
spring at the lower extremity which constantly tends to press the end 
(which is acted on by the cam on the axis of the impulse roller) towards 
the escape wheel. In other respects the detent acts in the like manner 
to what it has heretofore done, and the distance the detent is allowed to 
move in towards the escape wheel is regulated by a banking pin at the 
other end of the detent to that wheres«it is acted on by the aforesaid 
cam. And in order to adjust the escapement, the bearings of the detent 
axis are arranged to slide and to be fixed according to requirement: or 
the spring on the axis of the detent may be dispensed with by placing 
two pallats on the axis, and connecting them by a pin or screw to the 
detent, in such manner that one of the teeth of the escape wheel will act 
on one of the pallats, and thereby return the detent towards the escape 
wheel.— Not proceedeed with. 

1731. Lockrneton St. Lawrence Bunn, Walbrook, London, “ Wellington 
boots.””— Dated 20th June, 1857. 

According to this invention the legs or upper parts of Wellington 
boots, in place of being made, as heretofore, of leather, are made of 
waterproof woven fabric prepared to imitate leather, either by means of 
india-rubber combined with sulphur, or matters containing sulphur, or 
of waterproof woven fabrics coated and impregnated with drying oils 
and pigments, And in order to get substance and strength to such 
fabrics, it is preferred that the fabrics used for each leg of a boot should 
be composed of two or more plies or layers connected together by india- 
rubber combined with sulphur, the fabrics so cemented being afterwards 
subjected to heat in order to produce the change in the india-rubber 
consequent on that substance being combined with sulphur and sub- 
jected to a high temperature. The seams of the legs may be formed by 
sewing as heretofore, when leather has been used, or the seams may be 
cemented. The feet, soles, and heels of the boots are made of leather 
and combined with the legs as heretofore, and in a similar manner to 
that ordinarily practised when making what are called dress boots ; using, 
however, either what is called patent leather, or other leather, such as 
ordinary Wellington boots are made of. 

1745. Toomas Mackenzik£, Rathbone-place, Oxford-street, London, * Curtain 
fixtures.” —Dated 22nd June, 1857. 

This invention is designed, First, with a view of dispensing with the 
necessity for using cornices as heretofore practised, by so arranging and 
constructing the architrave of the window as to make it serve the 
purpose of a cornice; and, Secondly, for strengthening the pole or rod 
on which the curtain rings slide, and making it occupy considerably 
less space than round curtain poles. And the inventor proposes to effect 
this part of these improvements by substituting a rectangular shaped 
bar of metal in lieu of the ordinary circular shaped bar or rod of metal 
or wood; said improved bar is supported by suitable brackets placed 
within the architrave, and there are oblong slides serving as rings to 
which the curtains or draperies are to be connected, as also the lines 
or cords for drawing the same backwards and forwards, said lines or 
cords being accessible for that purpose at the outside of the architrave, 
which is suitably ornamented to conceal the same,—J ot proceeded with, 





Crass 8.—GAS.—None. 
Ciass 9.—ELECTRICITY. —None. 


Cxiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1568. WitttIAM Barr, Panton-street, Haymarket, ‘“ Actual measurement 
for delineating garments.”—A communication.”—Dated 3rd June, 1857. 
The present system, as it is now arranged by me, says the inventor, 
is now contained in a ruler of twenty-two inches long. Onit is arranged 
eleven scales, taken from fractional parts of actual measurement, with 
seven other graduated scales of fractional parts of the measure of other 
parts of the frame. These scales are used in cutting every garment 
worn by gentlemen, and also ladies, such as are cut and made by tailors, 
The scale might also be arranged in a square to suit the convenience of 
any one who might prefer it, or on different sized rulers, with the same 
effects; when properly according to its arrang it deli gar- 
ments that will fit with the strictest certainty without trying or altera- 
tion.— Not proceeded with, 





1570. Henry CONSTANTINE JENNINGS, Great Tower-street, London, ‘‘ Manu- 
facture of paper, papier mache, and other similar substances.”—Dated 
5th June, 1857. 

The inventor heats the grains or other solid deposits of the spent wash 
of breweries and distileries by a steam coil, having withdrawn as much 
of the free water or liquid parts as will escape by simple draining. To 
this he adds common soda, rendered caustic by lime, and thereto adds an 
equal bulk of water to the residual matter to be operated upon. This 
he heats up to about 2008 Fah., and continues the same for about one 
hour. It then draws off the super-natent red coloured liquid, and pours 
on fresh clear water to wash out and remove all the dirt coloured liquid 
or other impurities. When the residual matter is drained he adds sul- 
phuric acid, stirring and mixing as equally and perfectly as possible, and 
when these have remained in contact for about ten minutes, he pours on 
the whole mass a saturated solution of chloride of lime in such propors 
tions as will destroy all the colour and render the pulp white and fit for 
manufacturing into paper. The residual mat ter above named will have 
to undergo trituration for fine kinds of paper,and is to be well washed, 
to remove any sulphate of lime or other calcareous deposit.—Not pro- 
ceeded with, 

1578. Rorert Hsnnam Coniyer, Park-roal, Regent’s-park, “ Preparing 
the residue of beet root, mangel-wurtzel, and other species of the 
genus betd left in sugar making and distillation to be used as materials 
in making paper, papier maché, millboard, and other similar manufac- 
tures.”— Dated 5th Jane, 1857. 

The object and intent of the present application for letters patent 
is to secure the exclusive right to the use and application as paper 
material of the residue of beet root, mangel-wurtzel, and other species 
of the genus “beta” left in the process of sugar making and distillation 
prepared as hereafter described so as to present those injurious con- 
ditions which have heretofore existed in their application to the manu- 
facture of paper. The invention consists in the preparation of the 
residue for paper making material in such a manner that the glutinous, 
albuminous, gelatinous, and other proteine qualities it contains shall be 
developed, preserved, and brought into an active state and rendered 
useful, and in the application and use of the said residue when prepared 
in combination with other materials to be converted by known modes 
into paper, papier maché, mill-board, and other paper manufactures. 
As the residue must be used throughout the year, and as the distilleries 
and sugar factories are in operation only about seven months, to preserve 
it from decomposition the residue should be dried but not pressed, in 
order to be fit for use during the interval. The patentee therefore 
begins his description of the mode of preparing it for use from that 
state. It should be placed in boiling water or steamed in a suitable 
receptacle, or, in other words, subjected to the action of active humid 
caloric at a temperature of from 212° to 300° Fah, for a time sufficient 
to coagulate the alluminia-mucilaginous properties. This is generally 
effected in about an hour. He prefers using a close receptacle, so as to 
obtain a pressure of from ten to thirty pounds to the square inch, While 
boiling he adds from two to four per cent. of carbonate of soda, or in 
lieu thereof from one and a half to five per cent. of sulphuric acid. The 
addition of the acid is made in proportion as the paper is required to 
be solid and compact. The sulphuric acid should be added when the 
residue isin a pulpy condition. It communicates tenacity and com- 
pactness by producing a coherence of the cellulose tissue, snd also brings 
into an active glutinous state the proteine compounds. The residue is 
now prepared and ready to be pulped, and then to be mixed with other 
materials in like condition and in the proportions required. The sub- 
sequent processes are modified according to the kinds of paper, &c., to 
be produced. 

1585. Ferpmxanp Jossa, St. Helen’s Colliery, near Bishop’s Auckland, 
— “ Uniting iron and steel."”—Dated 5th June, 1857. 
This process is based principally on the nature of cast steel, which, 
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possessing greater specific gravity than cast iron, alloys itself with the 
latter when both are in a liquid state in the points of contact, and thus 
unites most firmly, Reference to the drawings is essential to a more 
complete description of this invention.—Not proceeded with. 


colours, as follows:—In the manufacture of bricks, flooring and other 
tiles, slabs, and such like articles, as well as pottery and China wares, 
the patentees fix or insert in the mould, from which the articlé is to be 
made, a thin piece of metal or other suitable material, previously 
fashioned lded to form the outline or boundary of the design 





1587. Wiuu1am Epwarp Newtoy, Chancery-lane, London, “ M uM facture 
of paper, papier mache, cardboard, and other similar articles.”—A com- 
munication.—Dated 5th June, 1857. 

This invention relates to the manufacture of paper from wood. In 
carrying out the invention the wood is first cut into suitable lengths, 
aud is then carried to the first machine to be rasped or converted into 
five fil This hine consists of a segmental frame provided at 
its periphery with a number of adjustable holders, for the purpose of 
supporting the wood to be operated upon. Underneath this frame a 
circular or cylindrical stone, or other grinding or rasping surface, is 
mounted, in such manner as to rotate in contact with the pieces of wood 
that are carried by the frame. The grinding surface is supplied with 
water for the purpose of facilitating the operation, and for carrying 
away the fibres as they are removed by the grinding operation from the 
blocks. ‘The water may be supplied either by causing the grinding sur- 
face to turn in a trough placed underneath and containing water, or by 
means of pipes, or any other suitable arrangement. The holders for 
carrying the pieces of wood to be operated upon are made adjustable, so 
that, as the surface of the wood is worn away, it may be pressed against 
the surface of the stone, and made constantly to receive the same 
amount of grinding action. The wood having been thus reduced to the 
state of filaments, passes through a shute below to the next machine, 
which forms the second part of the invention, the object of which is to 
sort the fibres into different degrees of fineness, and to free them from 
extraneous matters. The fibres and water mixed together are first fed 
into a riddle or sifter to which a jumping motion is communicated by 
means of a cam, or in any other convenient manner, whereby the pulp 
is shaken out of it, and made to pass with some of the water through 
the sieve, leaving the knots, bits of wocd, and other large extraneous 
matters behind. The fibres thus freed from extraneous substances are 
run into the first of a series of sorting cylinders. These cylinders (the 
meshes of which gradually become finer from the first cylinder to the 
last) are set in suitable troughs or boxes in gradations or steps, so that 
the pulp may flow from one to the other. It will now be understood 
that, on the pulp being shaken into the first cylinder, all the coarse 
fibres which cannot pass through the meshes thereof will be retained, 
while the finer portions will pass through the meshes of the cylinder, 
and through a suitable channel to the next cylinder, and so on to the 
last and finest, from whence the stuf! passes to the receptacle for the 
finer fibres. The fibres which cannot pass through the meshes or the 
cylinders are removed by means of roliers covered with flannel, or other 
suitable material, and are conveyed away to any suitable receptacle for 
subsequent operation. 

1539. Epmunp Kyow.rs Musprart, Liverpool, and Bartnasar WILHELM 
GERLAND, Manchester, “Treating waste liquors produced in the manu- 
facture of chlorine, and in separating nickel, cobalt, and copper from li- 
quors containing them in combination with manganese and iron.”—Dated 
5th June, 1857. 

This invention is more particularly applicable for the separation of 
nickel, cobalt, and copper, and oxide of manganese from manganese ores. 
Such ores are now frequently used in the manufacture of chlorine, and 
by this process the ore is brought into solution. From this solution the 
patentees separate the iron as peroxide, by means of carbonate of lime, 
or other suitable substance, and then filter or decant the solution from 
the precipitate, The iron may also be separated by evaporating the 
liquor, and calcining the residue, with care not to raise the tepyperature 
so as to decompose the salts of cobalt, nickel, and manganese, which are 
afterwards dissolved in water, If this solution should not be quite free 
from iron the remainder of it may be separated by the above-described 
method. The clear liquor which is now free from iron contains copper, 
cobalt, nickel, and manganese, from which the copper can be separated 
by means of sulphuretted hydrogen gas, which throws it down as inso-~ 
luble sulphuret of copper, and nickel, and cobalt are separated by a 
partial precipitation. Several substances will serve this purpose, such as 
oxalate of lime, and other oxalates and carbonates, but the use of sul- 
phurets is preferable. The sulphurets of the alkalies or alkaline earths, 
or sulphuret of manganese, are likewise applicable. The patentees use 
a solution of the impure sulphuret of calcium, as obtained in the ma- 
nufacture of soda, and known as soda waste, with advantage. This so- 
lution is added to the liquor until all the nickel and cobalt is precipi- 
tated, which is easily ascertained by the colour of the precipitate, as the 
sulphurets of nickel and cobalt are black, and the sulphuret of manga- 
nese light-coloured. In case sulphuret of manganese is found mixed 
with the sulphurets of cobalt and nickel, the former can be at once re- 
dissolved by adding muriatic acid, or some other acid. 

1592. Hiram Powers, Florence, Italy, ‘‘ Machine for punching, stamping, 
or cutting metals and other substances.”— Dated 6th June, 1857. 

This invention cannot be described without reference to the drawings. 

1593. Rupo.pn Dixiincer, Berlin, Prussia, “Improvements in pumps, 
which improvements are also applicable to steam engines.”—Dated 6th 
June, 1857. 

The pump to which these improvements are applied consists of a 
cylindrical piston fixed eccentrically upon an axis, and working in a 
cylinder or pump barrel to which two trunnions are attached, which 
are supported by suitable bearings in the frames of the pump. The 
pump barrel is oblong, and of a width equal, or nearly so, to the 
diameter of the piston, with circular parts at both ends, also corre- 
sponding with the size of the piston, These circular parts of the pump 
barrel are each fitted with a port or passage, through which the water or 
other fluid is alternately drawn in and discharged. When the piston 
revolves it gives the pump barrel a lateral reciprocating motion, 
causing the ports to come alternately opposite the admission and 
the discharge passages, so that whilst the water or other fluid is drawn 
in at one end of the pump barrel, it is at the same time discharged at 
the other end, according to the position of the piston, which at every 
revolution fills and empties the cylinder on both sides of the piston, 
The packing which separates the two sides of the cylinder consists of 
metal plates which are pressed against the piston by means of india- 
rubber or other springs. The steam engines to which the improve- 
ments are applied consist of two cylinders lying in the same per- 
pendicular axis, cast in one piece, or otherwise fixed together. These 
two cylinders are supported similarly to the pump barrel above 
described, in trunnions fixed at right angles to the axis of the 
cylinders, and resting on suitable bearings. Each cylinder is fitted 
with one piston, and the two may be connected by short pipes or piston 
rods, which form at the same time the passages through which the 
steam is alternately admitted to, and exhausted from, one side of each 
piston, the other side of each piston being open to the atmosphere. 
The junction of these two pipes is so formed {as to ¢mbrace the crank 
journal, and the steam is admitted through the crank shaft, which is 
made hollow. By making the steam ports in the crank journal, and 
the passages through the piston rods and piston smaller or larger, the 
engine may be worked with a greater and less degree of expansion, 
The admission and exhaustion of steam may, however, also be effected 
by means of slide valves, in a similar way as above described with 
regard to the pumps. In this case the crank axle and the piston rods 
are made solid. When the engine is at work, the cylinders have a 
lateral reciprocating motion whilst the pistons move ve rtically. By 
providing the two trunnions with pistons and converting their bearings 
ints short steam cylinders, the effect of a pair of coupled engines will be 
produced.— Not proceeded with. 

1573. WILLIAM MILLER, Buckingham-street, Strand, ‘‘ Manufacture of 
sugar, aud the apparatus used therein.”—Dated 4th June. 1857, 

The object of part of this invention is so to conduct the progressive 
processes of the manufacture of sugar, that the metal with which the 
saccharine solutions may come in contact in the several processes shall 
never be heated materially above 212° of Fah., and as far as may be to 
ensure that, in each succeeding process of applying heat to saccharine 
solutions, it shall be done in metal vessels heated by a medium constantly 
kept at, or as nearly as may be, 212° of Fah. And the invention has 
also for its object improvements in apparatus used in the manufacture 
of sugar. 

. THomas Latuam Boore, and Ricuarp Boors, 

ottery.”—Dated 4th June, 1857. 

This invention consists in manufacturing ornamental pottery and 

articles made from clay and other like plastic materials of different 
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required, and consequently to enclose a space corresponding to that 
design. The upper edge of this piece of metal or other material is made 
to project from the surface of the mould a di corresponding to 
the depth to which it is thought necessary to insert the design. When 
the mould is thus prepared, the patentees fill in the coloured clay or 
clays which are to form the design within the projecting piece of metal 
or other material. They then take the clay which is to form the body 
and the ground, colour, and place it in the mould, covering with it the 
design in coloured clay or clays previously filledin. The whole is then 
subjected to the usual pressure requisite to make the article itself, 
whereby the clay which is to form the body is forced closely round the 
outside of the projecting piece of metal or other material, and also in 
contact with the back surface of the design in coloured clay or clays with 
which it becomes firmly united. They then draw out the ornamental 
article from the mould. The ground colour may be first put in if more 
convenient. ‘The articles thus made and ornamented are allowed to get 
a little hard, when they may be subjected to a second pressure to close 
the small spaces left by the withdrawal of the piece of metal or other 
material, and to join the various clays more closely together. A plain 
mould is only necessary for this last operation. In forming moulds to 
be employed in the manufacture of bricks, tiles, and other articles, with 
surfaces elaborately ornamented, that part of the mould which is to 
correspond to the ground work of the article to be manufactured is made 
to rise by springs or other means above the level of the mould, to a 
distance equal to the depth which it is thought necessary to give to the 
ornament. Suitable coloured clay or clays is, or are, placed into the 
sunk or hollowed parts of moulds thus formed, and the clay, which is to 
form the body or ground of the article, is put in, covering the interior 
ofthe mould. The whole is then subjected to the usual pressure, which 
gradually forces the clay last put in down into the various parts of the 
mould, and as the springs yield to the pressure, the body or ground clay 
is forced closely upon and around the coloured clay or clays, which are 
thus imbedded in the ground or body of the article to the same depth as 
that to which the parts of the mould were raised. The article is then 
withdrawn from the mould, and presents one smooth surface. Or instead 
of the arrangement just described, the parts of the mould corresponding 
to the ornaments may be raised, and the ground part filled in if pre- 
ferred. 

1580. Epovarp Rovsiu8, Jurangon, France, “ Stearic acid.”—Dated 5th 
June, 1857. 

The improved process consists in transforming into soap any fatty 
material containing stearic acid by means of a super-salt, before submit- 
ting it to distillation, For that purpose the fatty materials are melted 
in a suitable kettle, and stirred up the whole time. Then super chlori- 
drate of zine is slowly poured in, which salt is previously prepared by 
the action of chloridric acid of commerce upon zinc. When the mix- 
ture is thoroughly made, the heat is raised to 100° Centigrade, and 
maintained during five or six hours, when the free acid of the chlori- 
drate, exerting its action on!the extraneous substances, takes hold of, 
decomposes, or dissolves them, assisting the soap-transforming action. 
The heat is then raised during seven or eight hours to 120° Centigrade. 
After cooling the liquid is drawn off, and the soapy material is washed 
in a tub with clear water, and in two or three hours it is drawn off again, 
and run into a common distilling apparatus to be treated in the usual 
way.— Not proceeded with, 

1583, Henry Scumipt, Surrey-strect, Strand, London, “ Cork roller for 
lithographie printing.”—A communication.—Dated 5th June, 1857, 

This invention consists of a wooden roller with a handle fixed at each 
extremity thereof. On the wooden roller is placed a thin sheet of cork. 
Over the cork is rolled a coating of woollen cloth, and the cloth is then 
covered with leather. On the two extremities of the roller are screwed 
two brass plates, to maintain the leather in its place. This mode is pre- 
ferred as the best.—Not proceeded with. 

1595. Hunat Joszrru Nor, Paris, “ Portable stereoscopes.” 
$57. 





*—Dated 6th June, 
In constructing portable stereoscopes the inventor forms each end 
piece in two parts, connected by a folding joint, and over the eye-glasses 
in the upper piece he places a folding piece or jointed lid. The bottom 
of the instrument, or the piece which supports the pictures to be viewed, 
is connected to the upper portion of the instrument by an expanding 
connecting piece or bellows joint, so that the distance between the 
pictures and the eye-glasses may be varied by means of adjusting screws 
or otherwise, to suit the vision of the person using the instrument. He 
also colours the reflecting surface of the instrument variously to produce 
different effects as may be desirable. He sometimes affixes the bottom 
of the instrument to a case or portfolio, which, when the stereoscope is 
not in use, may be folded over it, and fastened by an clastic strap or 
otherwlse.— Not proceeded with. 
1596. Joszru Rogers, Bartholomew-close, London, “ Machinery for winding 
or folding drapery and other like goods.”— Dated 6th June, 1857. 

This invention consists in the novel arrangement of a portable 
machine for winding or folding drapery, flannel, and other like 
goods. Two upright ends are raised on a base of any required length 
and breadth, and they carry a spindle operated by a winch handle, The 
base of the machine has in front one, two, or more moveable bars or 
rollers to clip the goods, and which may be seeured in their places by 
tenons and bolts, The end pieces may be hinged to the base, so as to 
fold down when the spindle is removed. A rotary brush may also be 
added to brush the goods while being wound or folded, and an index of 
the ordinary construction affixed to indicate the measurement, The 
machine may be secured to a counter or table by suitable clamps, or by 
screws passing through the base.—Net proceeded with. 

1599. ALFRED JEAN Vincent Doprer, Paris, “ Ornamenting cloth, wood, 
metal, leather, and other surfaces.” — Dated 6th June, 1857. 

This invention consists in printing or impressing colours for painting 
or ornamenting on cloth, wood, porcelain, enamel, glass, ivory, mother of 
pearl, stones, frescos, parchment, leather, metals, papers, &c. The 
patentee claims, First, the use of asurface or plate having compartments 
or recesses furnished with colours or metils in powder, agreeing and 
registering with a printed adhesive impression, on which such colours 
are to be sprinkled by a movement given to the whole of such recesses, 
in order to agitate and deposit the powders on the adhesive matter of 
the impression. Secondly, the use of either a stretched skin, cloth, or 
any other fabric, or a surface of any material, which is placed on the 
assembled colours in the several compartments for the purpose of trans- 
ferring them to the impression which is to be coloured by them. ‘Thirdly, 
the forming a recessed surface for the powdered colours either in wood, 
metal, skin, fabric, india-rubber, gutta-percha, paste, or other material, 
either by engraving, casting, wood engraving, or by soldering or glueing 
the parts together forming it. Fourthly, the use of layers of powdered 
colours placed on any material having a plane or cylindrical surface. 

1605, WILLIAM Wricut, Forth-street, Newcastle-on-Tyne, “‘ Apparatus for 
annealing glass in ovens.”—Dated 9th June, 1857. 

This invention relates to a mode of imparting motion to, or of passing 
the annealing trays from, one end of the “lear” to the other, and 
consists in the employment for that purpose of a rod passing underneath 
the trays, and is so contrived as to travel to and fro longitudinally 
throughout the space of the length of one or more trays. The trays, 
which the patentee prefers to be of cast-iron, are placed upon frames or 
floors, so as to move freely lengthwise, in which direction they are im- 
pelled by the action of the rod before referred to. This rod is actuated 
either by a crank, or by means of a rack and pinion motion. The trays 
are disposed in two tiers or series, the upper one being intended to 
contain the articles to be exposed to the action of the “lear,” and are 
moved forward the extent of one or more trays by the action of a vertical 
arm or arms on the end of the rod nearest to the fire. The lower series 
of trays are moved backward by the reverse action of the rod, which has 
a shorter projection or prejections made for that purpose on its opposite 
end, At each end of the series of trays is a table actuated by weights, 
springs, or inclines; or an arrangement of weights or springs without a 
table may be used for raising and lowering the trays from one series to 
another, so that the full trays, after having passed successively along the 
whole length of the apparatus, are emptied and transferred successively 
to the lower or empty series, whereupon they are returned back again to 
the other end of the lear to be re-charged. 





1607. Joun Ropertson, Valley-field, Mid-Lothian, N.B., “ Apparatus for 
jay OY preparing and boiling rags and other materials.”—Dated 9th 

q ° 
The especial objects of the invention are the facilitating, the 

changing, and discharging the contents of the boiling vessel, and the 

simplifying of the means for communicating a rotary motion thereto. 

The apparatus consists of a double or annular boiler, the space between 

the shell and the inner vessel forming an encircling steam jacket to the 

inner vessel or ragholder, The boiling vessel is placed in a horizonta 
position, and is made with a flange at each end, which rests upon anti- 
friction wheels actuated by means of gearing driven from a main shaft. 

By means of a two way cock and stuffing box fitted at one end of the 

boiling vessel, and icating with pipes, steam may be 

admitted to the annular space between the vessels, whilst caustic liquor 
is supplied to the inner vessel. The other end of the vessei is made 
removeable in order to charge or discharge the contents of the boiler, 

The end or door is attached to the boiler by means of bolts and nuts, 

and prior to removing the door it is slung by means of a link toa 

carriage fitted overhead, which travels to and fro on rails, The inner 

or boiling vessel is fitted with a series of pins or partition pieces pro- 

jecting radially inwards. These serve to break up or agitate the mass 

of rags or other materials under operation, When put to use the inner 

vessel is charged with a quantity of rags suitable to its capacity, and 

the lid is secured on, and the necessary quantity of caustic alkaline 
liquor admitted through the two way cock, The alkaline liquor being 
shut off steam is admitted, and the boiling vessel is set in motion. By 
this means the contents of the inner vessel are quickly converted into a 
state suitable for the paper maker's purpose. The boiling vessel may 
also be driven by gearing instead of antifriction wheels as above de- 
ecribed. 

1609.Joskrn Henry Tuck, Pall-maill, London, “ Application of light to 
facilitate operations under water.”—Dated 9th June, 1857. 

This invention consists in adapting and applying the electric light 
and gas, and other lights, as hereafter described, to facilitate operations 
under water, As respects the electric light, the object is accomplished 
by using the ordinary or other suitable apparatus for the production of 
this light. The ordinary battery for the purpose may be fixed either at 
or above the surface of the water; or it may fixed to, or near, or con- 
tained within, the bell, suitable wires being conducted from the battery 
to a transparent or other lantern containing the electrodes, or points of 
combustion and light. This lantern may be fixed in any suitable posi- 
tion, either inside or outside the bell, or at or above the surface of the 
water; or it may be portable, and used as an ordinary lantern by the 
operator within the bell, or by the diver in the ordinary diving dress. The 
conducting wires are insulated in the usua manner, by gutta-percha, or 
other suitable covering for protection in submarine operations, As Tee 
spects the application of gas light, the object of the invention is accom- 
plished by the arrangement of a gas burner (supplied in the usual 
manner from a gas holder) above the surface of the water, the light 
from which burner is thrown by a proper reflector down through a 
telescopic or other tube having suitable lenses, or through a simple tube 
upon the object or objects required to be illuminated. Other lights may 
be made in a similar manner to illuminate objects under water.— Not 
proceeded with, 

1610. CLement AveusTE Kurtz and Louis Auciog Nort, Paria, “* Extracting 
the colouring matter from gum lac and other similar substances, and 
treating the residues thereof.”—Dated 9th June, 1857. 

The gum lac or stick lac is broken up, and the pieces of wood which 
it contains are removed. It is then reduced to a fine power by grinding 
it in a mill, or a mortar, and sifting it, One pound of this pulverised 
lac is carefully and gradually sifted into five pints of water nearly boiling 
hot, and containing about seventy grains of carbonate of soda, and when 
it has all been added, the water is boiled until the Jac is perfectly fused, 
The liquid is then allowed to repose, and the water or solution sepa- 
rates from the solid matter, which is removed, and again treated in 
a similar manner one or more times. The solutions or extracts thus 
obtained are mixed together, and the undissolved residue is placed on 
a filter to drain, To precipitate the colouring matter from these solu- 
tions or extracts the inventors employ a solution of tin prepared in the 
following manner :—300 parts of salt of tin free from zinc are moistened 
with a very small quantity of water, and when dissolved 180 parts of 
nitric acid are added by small portions at a time, 600 parts of hydro- 
chloric acid are then added, and lastly 200 or 300 parts of water are 
added. This solution of tin is gradually added to the aforesaid extracts 
or solution of colouring matter until the colouring matter is precipitated, 
It is allowed to subside until the supernatant liquor becomes clear, A 
little water may be added, and the clear liquor drawn off, and the deposit or 
precipitate is drained on a filter, and has then the consistence of syrup. 
The deposit is then mixed with about a third or half of ite weight of kaolin 
or pipe clay moistened with water and pressed through asieve with the de- 
posit ; the paste thus produced is made into cakes and dried. It is prepared 
for use by dissolving it in boiling water, and then adding cold water, and 
a slight excess of hydrochloric acid. The wool or other material to be 
dyed is dipped or boiled in this bath or solution until it has acquired the 
desired colour, Variations in the tints may be produced by the addition 
of tartar. The resin or undissolved gum lac remaining from the first 
part of the operation is dissolved in twelve or thirteen pints of boiling 
water, containing about two and a quarter ounces of carbonate of soda, 
When dissolved the solution is allowed to cool, and it is filtered and 
bleached by chloride of soda, Vinegar or other sultable acid is then 
added in slight excess to neutralise the alkali, and the resin is thus 
coagulated in clots, and is skimmed off and placed in water heated to 
about 150° Fah., when the clots unite in a porous mass, This is again 
melted in boiling water to remove any remaining acid, and it is cast 
into moulds of any required form. When operating upon lac dye, or 
the colouring matter already extracted from the lac, they proceed at 
once to treat it with acid, For this purpose it is moistened and ground 
up, and water is gradually added until it is brought into a smooth semi- 
fluid paste. To 500 parts of lac dye so treated they add from 
fifty to eighty parts of sulphuric acid, and mix them well 
together, and occasionally stir the mixture for two or threo 
days, 7,000 or 8,000 parts of water are then mixed with it, and 
the whole allowed to repose. The water is drawn off, and the residue 
again treated ina similar manner, and then drained in a filter. Eight 
parts of powdered tartar, and fifteen parts jof moistened pipe clay are 
ground up with the residue, and the paste made into cakes and dried as 
before. This extract or preparation is dissolved in boiling water as 
before, and a portion of solution of tin is added, and the wool or other 
materials are dyed in the solution, The above mentioned proportions of 
the different materials admit of being varied. —Not proceeded with, 

1616. Witttam Epwarnp Newrox, Chancery-lane, London, “ Faucet or 
cock.” — Dated 9th June, 1857. 

This invention, of an improved construction of faucet or cock, has 
for its object the application of a filtering device to a faucet or cock in 
such a way that the water may be made to pass either through the fil- 
tering medium, or not, as desired. The parts of the faucet are so con- 
structed and arranged that the filtering medium will be perfectly cleansed 
merely by the flow of the water in passing through the faucet.—Not pro- 
ceeded with, 

1620, Geonox Baxter, Northampton-square, “ Printing in colours,”— 
Dated 9th June, 1857. 

This invention has for its object the producing gradation in the 
colour applied by each block, in the same way as gradation in tint is 
now usually obtained in copper or other plate printing, and sometimes 
also in surface printing where one plate or block produces a complete 
impression ; that is to say, by ruling a series of fine lines on the surface 
of the block by machinery in those places where a lighter tint is re- 
quired. The machine ruling is effected in a similar manner to that in 
which machine ruling is now produced on copper and steel plates, by 
applying air etching ground to the block, which is then removed in lines 
by the machine, and these lines are then bit in by acid.—WNot proceeeded 
with. 

1623 James Brows, Aldgate, London, ‘‘ Manufacture of paper.”—Dated 
10th June, 1857. 

This invention consists in incorporating or combining glycerine with 
pulp from which paper is to be made, or with paper at any stage of its 
manufacture, or in coating paper with glycerine. 

1625. Grivriru Jargert, London, “ lmprovements in apparatus for print 
ing or endorsing in colours op paper or other surfaces.”—Dated 10th 
June, 1857. 
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certain letters patent granted to the patentee by her present Most Ex- 
cellont Majesty, and bearing date the 29th of July, ap. 1853. The 
object of the present improvements is to render the working parts of 
the press (for printing in colours without the use of fluid inks) more 
compact and durable, and less likely to become injured by accident than 
heretofore. The vertical slide which carries the die or type for giving 
the imprint is operated upon by a cam lever as before, being returned 
into a reaching position by a lever acted upon by an india-rubber or 
other elastic spring, the die or type holder being attached to the lower 
end of the slide by means of a taper dovetailed key. Immediately 
above the die or type holder the slide carries two small brackets, sup- 
porting two rollers, around which is passed an endless band or ribbon of 
silk or other suitable woven or infrangible material, carbonised or 
otherwise suitably prepared or saturated with colouring matter. One or 
both of these brackets is or are capable of being adjusted for the 
purpose of removing, replacing, and distending the endless band or 
ribbon when required, and may be fixed when adjusted by means of a 
set screw or screws. One end of one of these rollers is furnished with 
a ratchet wheel, which is acted upon by a paul (attached to the frame of 
the press) in such a manner as to advance the endless band or ribbon 
slightly at every movement of the press, so as continually to present a 
fresh surface to the action of the dic or type. The impression pad or 
counterpart is also made capable of casy adjustment and renewal when 
required, being formed of a plain piece of leather or other suitable 
material bevelled at the edges, and slipped horizontally between two 
metal slides having their edges similarly bevelled and placed parallel to 
each other or nearly so. 
1626. MAXWELL MiLLEK, Glasgow, “ Cocks, taps, or valves."—Dated 10th 
June, 1857. 

This invention relates to an improved system or mode of constructing 
valvular mechanism, such as cocks or taps for pipes or ducts used in 
conveying or discharging fluids, aud has for its object increased 
efficiency, simplicity, and durability. According to one modification 
of the invention the valvular mechanism consists of a hollow ball or 
sphere fitted to work in a spherical socket formed upon the pipe or duct. 
The socket is formed in two portions, which are screwed or bolted 
together by flanges after the hollow ball is inserted. A diaphragm of 
vulcanisod caoutchouc or other suitable flexible material is held between 
the flanges of the socket, and lies between the ball and the mouth of the 
pipe or duct by which the fluid reaches the valve, the fluid having acecss 
to the ball by a central aperture in the diaphragm, One or more perfora- 
tions are formed in the thickness of the ball at one point, and when 
the ball is turned so that such perforation or perforations coincide with 
the aperture in the diaphragm the fluid has access to the interior of the 
ball. When, however, the ball is turned so as to shift the perforations 
away the passage is closed, the flexible diaphragm forms a tight joint, 
and the pressure of the fluid which has access to the back of the 
diaphragm, assisting the elasticity of the latter in keeping it against 
the ball. ‘The fluid issues from the ball by an aperture which, if 
the apparatus is fitted to a line of straight piping, is directly 
opposite to the perforations admitting the fluid into it, so that 
when the ball is turned into the proper position there will be a 
direct thoroughfare through it. In the arrangement just described 
the ball may be turned by a spindle passing through an aperture 
to the outside of the socket. ‘The arrangement is, however, obviously 
susceptible of various modifications. 

1624. Tuomas Humrurny Roperts, Stonchouse, Devonshire, “ Casks,”-— 
Dated 10th June, 1857. 

These improvements, which have reference to the manufacture of 
casks, barrels, or other similar vessels of capacity, consist, Firstly, in the 
mode or manner of inserting the heads of casks, or otherwise, so as to 
render the inner surfaces thereof flat, and present less inequalities, and 
conseqnent uncertainty of measurement with the gauging rod, as also to 
obviate the weakening of the staves by the present system of chiming or 
grooving; and, Secondly, in the method of hooping or trussing casks 
or otherwise, by introducing within the body of the said casks or 
barrels, whilst in their unfinished state, a suitable stove, fire-place, or 
flue, for the purpose of heating and trussing the staves, and preventing 
their being charred or injured by the action of an open fire at present 
in use, 

1639. James Ronerrson, Glasgow, “Lifting, lowering, transporting, and 
regulating the motion of hea: y bodies.”—Dated 11th June, 1857. 

In many modifications of these improved arrangements for lifting and 
traversing heavy bodies, the point from which the weight is suspended 
always moves in a horizontal line irrespective of the angular motion 
described by the supporting column or derrick. One modification of the 
lifting and traversing apparatus consists of a pair of columns or stan- 
dards similar to the legs of lifting shears, jointed at their lower ends, 
and free to move to and fro upon this bottom centre. Between these 
legs is fitted a lever which projects more upon one aide than the other, 
and to the shorter end is attached a chain or rod forming a stay. The 
weight to be moved is suspended to the longer arm of the lever. When 
the legs of this lifting machine are moved the chain or stay rod moves 
parallel thereto, and raises or depresses the lever so that the load always 
moves in a horizontal line, Another arrangement consists of a single 
column and double chains or stay rods attached to the shorter end of 
the lever, and in a farther arrangement the parts consist of a column or 
derrick moving on a joint at the bottom, and fitted at the upper part 
with a triple armed lever, the chains or stays being attached to two of 
the arms, and the weight to be raised to the third. As the derrick 
moves upon its axis the triple lever is varied in its position by the 
action of the stays, so that the load moves in a horizontal line. 
The foregoing arrangement may be actuated by a steam engine 
working in conjunction with the  patentec’s patent grooved 
wheel gearing. In this modification the bottom of the derrick forms a 
segmental toothed wheel, which gears with a worm on a shaft driven by 
the engine. In another arrangement of the lifting apparatus the foot of 
the standard or derrick is fitted to a socket or other universal joint, and 
is guided by back and side stays which serve to guide the derrick’s motion, 
With slight modifications the improved lifting apparatus is also well 
adapted for raising goods to the upper floors of warehouses, and drawing 
them within the building. In this arrangement the shifting derrick may 
be either suspended from the ceiling or stand upon the floor of the 
wareroom, the shaft carrying the pulley being made to travel to and fro, 
so as to land the goods upon the platform when raised to the level of the 
floor, Another arrangement very useful for moving heavy weights in 
workshops consists of a bent lever, suspended at one end to a stay or rod 
pendent from the ceiling, and between this and the outer end of the 
lever is attached a rod, the upper end of which is connected to aro'ler 
which travels on a circular channel rail suspended from the ceiling. 
By means of this arrangement the lever may be swung completely round 
its central supports, and the weight moved over a considerable area. 
Under another modification the apparatus consists of a hollow arm moving 
on a universal joint pendent from the ceiling. The hollow arm may be 
placed at any angle between ninety degrees by means of an adjusting 
lever. The lifting chain passes through the hollow arm down to 
a winch or winding barrel, The range of the arm may be increased by 
making it telescopic, or with one tube sliding within another, so as to 
secure a good elongation. Under other modifications the lifting 
apparatus consists of an elongating derrick moving in any direction by 
means of an universal foot joint, the elongation being obtained by 
means of an internal sliding piece, which is acted upon by the stay 
chains, which are passed over pulleys fixed to the derrick, and then 
attached to the sliding piece. Or the sliding piece may be actuated by 
means of a pinion fixed to the derrick, and in gear with a segmental 
toothed rack, and with the sliding piece. The parallel compensating 
action may be obtained in the lifting apparatus by means of a bevelled 
toothed segment, actuated by the derrick side stays. The toothed 

rs icates motion to a pinion keyed on a shaft, by means 
of which the chain barrel is turned the required distance. The 
foregoing lifications of lifting apparatus may be used with great 
advantage for lifting weights out of the holds of vessels, and trans- 
ferring them at once to the wharf or quay; also’ for lifting or moving 
draw-bridges, for which purpose the great range of the parallel! motion 
derrick renders it peculiarly applicable ; or for swinging a basket for 
the ry of agers or goods across a stream or ravine; and, 











although a horizontal traverse has been specially referred to, it is obvious 
that, by varying the respective lengths of adjustments of the details 
composing the apparatus, or, in other words, by distorting the parallelism 
of the movements, an undulating differential 1 li 
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traverse action may be secured so as to be available for moving heavy 
bodies up or down, or in other parts, as may be required in practice. 
Another part of the invention consists of the application of the grooved 
frictional gearing for which the patentee obtained separate British 
letters patent bearing date on or about the 8th day of September, 1854, 
and the 24th day of March, 1856. One modification of these arrange- 
ments consists of hoisting apparatus, such as sack lifts. On the shaft of 
the winding or chain barrel is fitted a grooved wheel, which rests upon, 
and gears with, a similarly grooved driver. The motion of the winding 
barrel is stopped by simply lifting the driven grooved wheel out of gear 
with the driver. This is effected by means of a lever, or by other me- 
chanical arrangements, for connecting and disconnecting. Under 
different modifications the grooved frictional wheels are also applicable 
to winches, cranes, or other hoisting apparatus driven by steam power, 
and when fitted with a grooved reversing wheel and brake is under com- 
plete and most effective control, Under another arrangement the fric- 
tional grooved wheels are adapted for pit winding. A grooved pinion on 
the engine-shaft rests upon a grooved wheel on the pin or winding shaft, 
which is driven by the frictional contact of the pinion. A self- 
acting brake is adapted to the arrangement t» prevent over winding. 
Another modification consists of concave segmentally shaped brake 
pieces applied to grooved wheels for the purpose of checking or control- 
ling the motion of the same. Under different modifications the grooved 
frictional surfaces may be variously applied to the purposes of breaking, 
checking, or controlling the motion of winding machines, rotary machi. 
nery, railway engines and carriages. These various mechanical appliances 
for lifting, lowering, transporting, and regulating the motion of heavy 
bodies may be actuated or driven by manual labour, steam, or hydraulic 
or hydrostatic power. It is especially intended to combine the before 
described mechanical arrangement with the grooved surface frictional 
gearing for which the patentee obtained separate British letters patent 
bearing date on or about the Sth March, 1855, and the 24th March, 
1856. This combination is valuable for several reasons; but, in parti- 
cular, on account of the fact that such grooved surface frictional gearing 
works most effectively without involving any broken motion or irregu- 
larity of action, and also for the reason that it affords peculiar facilities 
for disengaging and reversing. It is also intended to make special com- 
binations of the before described mechanical arrangements or modifi- 
cations thereof, with the “improvements in lifting or transporting 
heavy bodies,” for which he obtained a grant of British letters patent 
bearing date on or about the 25th March, 1854, both as regards the 
general arrangements of the hydrostatic machinery used under the 
patent last mentioned, but also as regards the peculiar feature of storing 
up the operating water. 

1710. See Class 5. 





THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 


(From our own Correspondent.) 


Errects op THE RepucTion of Parices,—AMERICAN TrapE.—P1a Inon.— 
Anotuen Famure.—Messzs. WoopaLL anp Smiri's Arrains.—CoaL 
‘T Rape. — MANUFACTURING ‘TRADES. — LaBouR QUESTION IN SouTu 
STAFFORDSHIRE, THE POTTERIES, AND ELSEWHERE.—COVENTRY 'TRADE,— 
LonG-DATED BILLs AND THE Iron Trape.—Deatu or Mr. HENDERSON. 
— BinmincoamM CHAMBER OF COMMERCB AND THE Jankruprcy Law. 
--Tne Mipianp INstTrIrUTE AND Irs CLASSES.—PRESENTS FROM Din- 
MINGHAM TO THE Princess Royat.—CoLiuiery AcciwENT.— MINES AND 
MINING OF THE MIDLANDS,—Scotcn Ron ‘TkabeE.—A DREAM UNREALISED, 


Tne decision of the preliminary meeting, recorded in our last, reducing 
the price of iron 20s. per ton, has not yet had suflicient time to produce 
any very marked alteration upon the previous state of things. The 
gloom, however, which has overspread the trade for some time past 
is being gradually removed by the easier state of the money market 
at home and abroad, and the unmistakeable signs of an abundance of 
money everywhere. Orders are coming slowly in, though not yet to 
any great amount; and the American accounts which have been kept 
back lately are arriving in a steady flow. So soon as the ice breaks 
upon the American canals and rivers leading to the interior, and the 
navigation is thereby opened, the produce of the United States farms 
will be brought to the seaboard, and the orders also will Le to hand as 
well as money. ‘These orders will be the larger because of the price 
at which iron will now be exported—a reduction of 20s. upon the 
nominal and 10s. upon the real price at which a considerable quantity 
of the South Staffordshire iron has for some time past been sent across 
the Atlantic. With bars at £8 per ton it has long been known that 
the American makers cannot compete with those of Great Britain. 
When it is remembered that of the 287,408 tons of iron exported from 
Liverpool in the past year, 130,343 tons went to the States, it will 
be seen how large an influence the American market exercises over 
the trade in this country. In explanation of the two terms “ nominal” 
and “real,” as used above, it may be added that, notwithstanding 
that the “trade” price of merchant bars in Staffordshire has been £9, 
the average price of bars free on board in Liverpool was £7 lis. 9d. 
in 1857, and Staffordshire rails £8 4s, 9d.—(See another column.) 

Pig iron is fairer in price and may be quoted at from £3 5s. to 
£3 1d. 

Another failure was reported on ‘Change at Wolverhampton, on 
Wednesday, that of Messrs. Frederick Giles andCo., malleable iron 
makers of Dudley Port. 

An effort is being made to enable Messrs. Woodall and Smith, 
ironmasters, of the Windmill End furnaces, near Dudley i(who have 
recently suspended payment), to continue working their property till 
20s. in the pound had been obtained by the creditors. After suspend- 
ing, Messrs. Woodall and Smith did not, as has been the case in most 
other similar instances, call their creditors together, but they got up a 
statement of their affairs, and submitted them to their principal cre- 
ditors (the Wolverhampton and Staffordshire Banking Company) and 
suggested a course, in which, after careful examination, the directors 
not only coincided themselves, but recommended the other creditors 
also to agree to that course, as is fully explained in documents which 
have just been circulated by Messrs. Woodall and Smith’s solicitors, 
who state that their clients are desirous of paying 20s. in the pound, 
and have applied for protection under the Private Arrangement 
Clauses of the Bankruptcy Act, to enable them to do so, by working 
their mines and furnaces under inspection, the inspectors to have 
power to declare a dividend whenever they think best. The balance 
sheet sent out is as follows:— 

LIABILITIES. 
To sundry creditors on open account... ..  «. 
9 9° Acceptances;.. .. .. 
To liabilities on endorsements, £45,541 Os, 10d, of 
which will probably be returned .. 0 .. ee oe 


£10,445 16 


37,715 14 


Cree 








21,466 8 9 


£69,627 19 5 


ASSETS. 
By sundry debts, estimated at .. -. .. «e + £5,500 0 0 
Acceptances considered good =... ee ce ee te 2,716 13 10 
doubtful ec ee os ee 464 16 7 


” ” 
Shares in boat clubs .. 1. oc oF «+ oe o Sui 16 3 
Probable amount to be received from returned 

acceptances (say) he ae se we ee (Se 
Stock in trade at boiler yard, as per valuation =... 
Stock in trade at Windmill End Collieries, and 


7,200 0 0 
3,910 2 3 


furnaces, as per valuation co ce ce ee te 3,118 5 1 
Stock in pig iron, ironstone, coal ce se ce oe 2,030 7 3 
Sundries at Hatherton furnaces ..  «. «1 e+) ee 300 0 0 
Ironstone and limestone at ditto co ce oe ce 83210 0 
J. EF, Heathecote’s warrant for 200 tons of pig 

iron (say) — oF os ce 8 oe «8 © ‘es 55 0 0 
Deticiency .. « o so co e+ os oo ee 41,835 7 2 





£69,627 19 5 

This deficiency is more than accounted for by the outlay upon the 
colliery, furnaces, and bad debts.—N.B. The books were closed on the 
9th of December, that the accounts might be made out. Since that 
time proportions of the ironstone have been converted and sold to res- 
ponsible persons. 

The leading document issued with this sheet is from M. G. Robinson, 
the solicitor, to the bank, who expresses the conviction of the directors 





that the insolvents have been brought into their existing position by 
spending large sums upon developing their mines and improving their 
furnaces. ‘he directors have obtained reports upon the mines and the 
furnaces, and now recommended the other creditors to accede to the 
offer of the insolvents. 

The report on the mines is to the effect that the collieries would 
realise at present wages, and selling prices, £6,000 a year for the next 
six years. 

‘The other report states that the furnaces which have been making 
20,000 tons a year, could continue to make pig-iron for which a sale 
could be obtained at £4 per ton for £3 14s, 7d. 

It is therefore thought that the proposition will be acceded to by 
the creditors generally. ‘They will be supplied with a form for that 
purpose, 

_ The coal trade in the manufacturing department is very dull; but 
in the domestic, dull. 

The manufacturing trades in Birmingham and Wolverhampton and 
their respective districts are a shade better. 

Yesterday (Thursday) at Birmingham there was a better tone 
than for some time past, induced, in great measure, by the decision of 
the Bank of England to reduce the rate of discount to 6 per cent. In 
the Birmingham Bankruptcy Court, yesterday, W. Riley and Son 
proved some debts under the Private Arrangement Clauses; but, on 
the instance of the creditors, the case was adjourned for three weeks, 
protection being afforded in the meantime. Messrs. Giles’s liabilities 
were stated to be £32,000; and another failure, not, however, to ary 
large extent, was reported. 

No resistance is expected to the reduction ot wages among the iron 
workers in South Staffordshire. In one instance, however, near to 
Wolverhampton, where the reduction was made to commence at the 
time when the fortnight’s notice was given by most other firms (viz. 
last Saturday), the men have refused to continue work till that fort- 
night has expired, unless they are paid at former rates. 

The colliers in the Potteries and neighbourhood have pretty gene- 
rally resumed work, but the forgemen at the various ironworks still 
remain out “on strike,” which in the present state of the iron trade 
is rather a convenience than otherwise to the masters. Although a 
great amount of privation must necessarily be suffered by the 
families of those men out of employ, the district is now in a peaceable 
state, and the turn-outs exh bit 1 quiet and orderly demeanour. 

For the last three weeks tue Lorse-nail makers of Old Hill, Quarry 
Bank, and Oldswinford, have been on strike, owing to a proposed 
reduction in their wages. The reduction is 2d. per thousand, which 
amounts to about eight or ten per cent. on the men’s wages. A 
small portion of the men have resumed work at the reduction, but 
the remainder seem determined not to do so. On Monday week a 
meeting of some five or six hundred horse-nail makers took place. 
They expressed themselves determined not to submit to any re- 
duction. 

Although some improvement has lately been noticeable in the 
staple trades of Coventry, and more especially in the ribbon manu- 
facture, there is still much distress among the operatives, and the 
bread relief fund (which has been very liberally subscribed to), con- 
tinues in active operation. A distribution of bread takes place 
weekly, one pound per day being allowed to each adult, and half a 
pound to each child receiving relief. 

A writer in a local paper of Wednesday’s date says: “The iron 
trade of this district is well known to have suffered a great deal by 
the negotiation of spurious bills, especially during the last few years. 
It must be acknowledged by those engaged in the trade that pro- 
missory notes to pay at a future day, when they are of a proper kind 
and strictly legitimate, facilitate commercial transactions; but when 
they are given, as too many have been, without a consideration, then, 
instead of assisting in carrying on commerce, they become the very 
curse of the parties mixed up in such transactions. I do not at all 
wish to dilate upon their evils, but will endeavour to point out to the 
public, through your columns, how promissory notes may be used 
with safety. ‘The Wolverhamptoa and Staffordshire Banking Com- 
pany, in resuming their business, have hit upon a well-advised 
plan, viz., that of refusiug at their discount counter, of 
whatever class they may be, bills which have more than ninety 
days to run, This is an excellent movement, and if all the 
banks in the district would adopt the same course, a very great evil 
might be averted, for it is well known that four months’ bills have 
gone a long way to increase the panic when money was at the rate of 
ten and twelve per cent., and even when trade is good they are a great 
evil, to say nothing at all about six months’ bills. If such a plan as 
I refer to were adopted by the district banks, it would put an end to 
all four months’ paper, and be a great boon to the honest tradesman, 
as it would lessen his risk twenty-five per cent. There is another 
way of dealing with bills, which would also check any extravagant 
speculation in the way of trade, and that is, if all the agreements 
made for selling iron were made for nett cash on the 10th of the fol- 
lowing month, and if the party purchasing required credit, let the 
bank charges be added at the end of the month’s account for such 
credit, whether it be one, two or three mouths. If this were done, 
the seller would know the real price he was getting for his iron, and 
the person requiring the credit would simply have to pay for it, 
according to the existing bank charges at the time of purchase. This 
mode of dealing would show the commercial world at once the amount 
of credit that each individual required upon his transactions, and would 
act as a safeguard to any one offering him iron. It would alike pro- 
tect in the same way the coal master and the pig iron maker. 

We deeply regret to announce the death of Mr. Jolin Henderson, a 
member of the late firm of Fox, Henderson and Co. The lamented gen- 
tleman expired in the 47th year of his age, at Kelvin Grove, near 
Birmingham, on Monday afternoon, after a few days’ severe illness. 
The loss of this enterprising and charitable gentleman will be exten- 
sively regretted. The poor will regret a loving friend, and society at 
large will mourn the sudden demise of an excellent and valued man. 

The funeral of this much-lamented gentleman will take place at 
the General Cemetery, Birmingham, to-morrow (Saturday) at two 
o'clock. In ‘compliance with the strongly expressed wish of many 
friends, the family, although desirous that the funeral be conducted 
with the utmost simplicity, have agreed to allow it to be somewhat 
more public than they at first intended it to be. It is therefore pro- 
posed by these friends to assemble in the Cape Schools, Smethwick, 
to-morrow at half-past twelve o'clock ; and they invite to meet them 
there all who may be desirous, by their presence on this mournful 
occasion, to testify their respect and regard for one who has long oc- 
cupied a distinguished place in the world and in the Christian Church. 

A meeting of the Council of the Birmingham Chamber of Com- 
merce was held on Monday. The meeting was made special, to 
consider a resolution passed at the late conference of the Committee 
for the amendment of the Bankruptcy and Insolvency Laws, ap- 
pointed by the National Association for the Promotion of Social 
Science, viz., “ That the question of the particular Court which shall 
exercise jurisdiction in Bankruptcy and Insolvency shall be sub- 
miited to the various Chambers of Commerce and Trade Protection 
Societies in England, with a view to elicit their opinion for the 
guidance of the Sub-committee to be hereafter appointed by this 
meeting.” A discussion ensued as to the various propositions which 
may be made as to the constitution (in the provinces) of the future 
court, and which, it was presumed, might be all arranged under the 
following heads, viz:—“ 1. To retain tite District Courts, the Com~- 
missioners holding their sittings in the same localities as at present. 
—2. To retain the District Courts, but to provide that the Com- 
missioners shall go circuits to all the principal towns in their district. 
—3. To retain the District Courts, but to confine their jurisdiction 
to cases above £500, giving those of smaller amount, whether of 
Bankruptcy or Insolvency, to the County Courts.—4. To abolish the 
District Courts, and to transfer their jurisdiction to the County 
Courts.—5. To abolish the District Courts, and to give a concurrent 
jurisdiction to the County Courts and the Court of Bankruptcy in 
London—leaving to the creditors the option of obtaining an adjudi- 
cation in either.” It was ultimately resolved to retain the District 
Courts ; the Commissioners to hold their sittings in the same localities 
as at present, with power to hold courts in the principal towns in 
their district; and all cases in which the liabilities shall be less than 
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£1,000 to be transferred to the County Courts. A special meeting of 
the Chamber to take the opinion of the bers generally upon the 
subject was held on Wednesday last. 

At the meeting of the members of the Chamber, held on Wed- 
nesday, the propositions of the Council were approved. 

The Midland Institute classes re-opened this week, and we trust 
that the new year will witness an enlargement of the circle of their 





but the excess of exports over 1856 has been about 20,000 tons. 
Stock estimated at 190,000 tons. The consumption both for malleable 
and for foundries had materially fallen off during the last three 
months of the year. 

A series of articles upon “ The Smoke Nuisance,” written by a com- 
petent hand, has been commenced inthe Birmingham Journal. Among 
“‘ the dreams of childhood yet lised,” the writer classes the smoke 











influence. There has been little alteration in the arr ts as to 
the teachers of the various classes. The following are the days of 
meeting :—Tuesday, history, algebra, and the penny lectures, which 
are in reality a class for natural science; Wednesday, arith metic, ex- 
perimental physics, and French; Thursdays, logic and elementary 
arithmetic; I'ri.s, chemistry, geometry, and botany; Saturdays, 
English languus- «nd literature, practical chemistry. . 

Among the presents to be sent from Birmingham to the Princess 
Royal, many more of which have been promised, not the least valu- 
able as displaying the taste and ability of our manufacturers will be 
the articles from the establishment of Messenger and Son. They will 
consist of bronze statuettes of the Queen and Prince of Wales, from 
sixteen to eighteen inches high, a pair of figure lamps, and a chandelier. 

At Bilston on Thursday four men and two lads had a narrow escape 
from death in a coal pit. A fall of coal took place while they were at 
work, and for twelve hours they were thus shut up, uncertain if they 
should ever escape alive. They were fortunately, by great effort, re- 
leased unhurt from their perilous prison. 


THE MINES AND MINING OF THE MIDLANDS. 


Some useful information on the mines and mining of the midlands 
is contained in the December part of the new edition of the “ Ency- 
clopedia Britannica.” An article contributed by Mr. J. B. Jukes 
(Vice-President of the Geological Society of Dublin), contains 
numerous notices of the geology and mineralogy of the midlands, 
some of which are illustrated by woodcuts. In recording the fact 
that basalt can be artificially converted into obsidian by melting 
and rapid cooling, the writer mentions that Messrs. Chance melt the 
basalt of the ‘Rowley Hills by simple heat, without the addition of 
any foreign ingredient, and cast it into blocks and ornamental mould- 
ings for architectural purposes. Portions which are allowed to cool 
rapidly form obsidian, undistinguishable by any external charac- 
teristic from that of volcanic origin. But it is a more advanced 
portion of the subject which possesses the largest amount of local 
interest. In treating of the extent and termination of beds of rock, 
for instance, Mr. Jukes refers to the variations in thickness of the 
sandstone of the coal districts, and instances the New Mine Rock, 
near Wednesbury, where a bed of sandstone thickens out from nine 
to seventy-eight feet in the course of a few yards. In other parts of 
the district it varies from fifteen to sixty feet, and in some it is 
entirely absent. Instances are not unfrequent in which a bed of 
soft rock, after being formed, has had channels cut into it by currents 
of water, which channels have been subsequently filled up by the next 
deposit. An illustration is given from a road-cutting in the new red 
sandstone at Shipley Common, near Wolverhamptor, in which a bed 
of red marl seems to have had part of its upper surface carried off be- 
fore the deposition of the brown sandstone which overlies it, and which 
seems to have been eroded in like manner, and to have had its hol- 
low filled up with a mottled brown and white calcareous sandstone. 
Contortions of strata, again, are illustrated by a diagram showing a 
very curious instance of this phenomenon in the limestone and slate 
on the borders of Staffordshire and Derbyshire, in which the softer 
beds are crumpled and puckered, as if they had been subjected to 
lateral pressure. The dislocation of stratas which so often occur in 
coal-measures are illustrated by a number of diagrams, the best of 
which, because a representation of an actual “ fault,” is that of the 
trough in the middle of the thick coal of South Staffordshire, care- 
fully drawn to scale by a competent observer, Mr. Johnson, of Dudley. 

Mr. J. R. Leifchild, author of “ Our Coal Fields and Our Coal 
Pits,” has an article on “ Mines and Mining.” Mr. Leifchild, it has 
been well remarked, “is better acquainted with the mining districts 
of Cornwall than with those of Staffordshire, but his notices of iron and 
coal beds, and of the practice of mining generally, possess nevertheless 
a considerable amount of interest.” British mines furnish some im- 
portant exceptions to the general rule, that particular metalliferous 
deposits have affinities for particular rocks or formations. Iron is 
found in the granite of the south-west, in the lias and oolites, and 
also in the greensands of the south. Copper is not generally met with 
in strata more recent than the fold red sandstone, but the celebrated 
Eaton mine in Staffordshire, is situated in the carboniferous limestone. 
The limits of mining districts are often very decided, and are marked 
by peculiar physical features. No instance has occurred of a single 
vein of the Cross Fell district being traced across the great Perime 
fault to the west; and none of the veins of lead in Flintshire, which 
occur in the carboniferous limestone, ever enter the Silurian rocks. 
“ The older rocks,” says Mr. Leifchild, * seem to rise on the line of a 
great axis of disturbance, and so cut off the whole of the mining 
grounds, as if nature herself marked out the mining districts, and set 
bounds to them.” He also draws attention to a rule, the ignorance or 
neglect of which has led to numerous mistakes in mining speculations. 
It is often supposed that, because a mineral vein is rich in one place, 
the continuation of the vein will be a continuation of the same riches. 
This is by no means the case, because the contents of the veins depend 
on the peculiar character of the rocks they traverse, and if they inter- 
sect unproductive rocks, the riches come to an end. “ The public,” 
he says, “ are often deceived by a plausible project which is brought 
forward on the strength of the ground being near a very prosperous 
mine. Works have been carried on at great expense in upproductive 
ground without a chance of success, simply because the lode happened 
to be in the same direction as in a neighbouring rich mine.” 

From time to time a few conjectural estimates have been formed of 
the produce of British mines. Dr. Buckland estimated the average 
value in 1840 at £20,(00,000, of which about £9,000,000 arose from 
coal and £8,000,000 from iron. In 1851 Sir H. De la Beche stated 
the annual value of the mineral produce of the United Kingdom at 
£24,000,000, or about four-ninths of that of all Europe. Mr. Hunt's 
estimate for 1854 is as follows, the number of persons employed being 
shown in the second column :— 





£ Persons 
Bee a 14,975,000 219,995 
TUOM 2. os cc ce 0s ce os co 608088 . 26,106 
BAM cs +c 0) 66 00 06 6 1,472,115 21,769 
CUPPGF sc cc we oe we oe ce «6A 21,169 
a oe 690,000 .. 14,764 
ns os: we oe eb oe we of 192,500 
SOND cc de we 66 se. 00 06 © 1,30} ee 174 
Nickel, arsenic, sulphur, &c. .. .. 500,000 
28,575,922 303,977 


The coal is calculated at the pit’s mouth, and the iron in the pig. 
The value of the lead is greater than is commonly supposed, and from 
this also most of the silver raised in this country is obtained by ex- 
traction. 

The annual trade circulars issued at this season comprise a valua- 
ble collection of statistical facts of very general interest. In Mr. 
William Colvin’s report of the Scotch iron trade, dated Glasgow, it is 
stated that the average price of Scotch pig iron for 1857 was 69s. 2d., 
but the extreme range of prices shows a fluctuation of 34s. per ton. 
At the commencement of last year the market was steady at 74s., and 
by a series of speculative operations the price was forced up to 82s. 6d. 
cash, at the end of May. This was the highest price of the year. 
From this point there was a steady decline, until on the 6th of October 
the price touched was 67s. 6d. Then came the monetary crisis, 
which forced down the market until 49s. 6d. per ton was reached on 
the 12:h of November. The suspension of the Bank Charter gave 
some temporary support, and a rise of 4s. to 5s. occurred, but it was 
lost owing to the numerous commercial failures and the stringency of 
the money market. On the 19th of December the lowest price was 
reached, and sales were effected at 48s. 6d. for prompt cash. The 
improved state of monetary affairs has since caused more firmness, but, 
without much increasing transactions, as {fears are entertained that 
consumption will for a long time be crippled. The production of pig 
iron in Scotland has considerably exceeded that of any previous year 





Referring to the social reformers, among the spokesmen of 
the time of his childhood, the author says:—* One, we recollect, 
professed his ability to put down smoke by “consuming” it. Hor- 
rible idea! Another, with Cobbett-like bluntness, proposed to“ burn” 
it. A third, more nice in his “ derangement of epitaphs,” as Mrs. Mal- 
aprop would say, modestly proposed to “suppress” it. Lastly came 
one—a lawyer we should think—who would not speak on the subject 
unless he could do so “without an yg "—who would not commit 
himself by admitting that smoke cou/d be got rid of, but granted that 
it could be “ prevented ;” and the lawyer was probably right after all. 
* * * * 7 . . 


“ A quarter of a century has passed, and we recall our dreams. 
What of the “ bread, beef, beer?” Alas! only to be had in exchange 
for the sweat of the brow. And the millennium? Indefinitely post- 
poned. And the smoke? Neither consumed, burned, suppressed, nor 
prevented. Still, we do not yet despair that the last and least of our 
dreams may yet be realised. We believe that smoke can be pre- 
vented, and that the time has arrived at which a vigorous attempt 
should be made to bring about the abatement of this long endured and 
unnecessary nuisance, Our large manufacturing towns have increased, 
and ure increasing, to such an extent, that unlessa checkis put to the 
contamination of the atmosphere by smoke, the comfort of the inhabi- 
tants must be sacrificed, their health perilled, and the value of property 
diminished, 

“Tn order to estimate the magnitude in our town of the evil we are 
considering, it is necessary to visit some of the elevated spots in tbe im- 
mediate neighbourhood. From almost innumerable chimneys dense 
black clouds are seen to pour down upon the town, burying it in an 
ocean of murky vapour. It is enough to make one shudder to think 
that one is doomed to make a daily descent into this poisoned valley, 
And yet such really is the fate of hundreds of us. But it need not be. 
and ought not tobe. Smoke can be prevented, and therefore should be 
prevented. We know that this smoke question is one in which the 
public feel less interest than they would do, had they not been too often 
disappointed by the methods of prevention which have, from time to 
time, been offered to them. They have been taught to expect that 
machines could be made to do what we believe human intelligence 
alonecan accomplish; and that a fabulous saving would be effected, 
when occasionally small loss must be incurred, Not that we deny 
the value of many of the mechanical contrivances which have 
been devised for preventing smoke, or would assert that the preven- 
tion of smoke is generally incompatible with economy of fuel; but 
events prove that no machine can, under all circumstiiuces, secure 
us against smoke, and that economy of fuel is not in all cases com- 
patible with smokeless combustion.” 

The writer’s anticipation of the desired reform being accomplished 
rests in the hope of a wide-spread knowledge of the principles of com- 
bustion. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

ProposeD BorLer INspecTION AssocIATION IN YORKSHIRE: Manches*r de 
clining the Overtures of Huddersfild : Huddersfield resolves to set up for itself— 
Tue Bower Expiosion at Tuorne; Special Verdict—Tue Woot or THE 
Smancuat Sueer: Jis Merits discussed at Bradford—Brapworpd WaTER 
Wonrks—Tue Late Fattunes at Braprorp: The late Misfortunes rather 
exaggerated—A Co-OPERATIVE FLouR Mitt Soctery—THE VALUE OF AN 
Eye: £50 claimed, £15 awarded—Botwer EXxpPLosion AT THE HAREHILLS 
Coxrery : One of the Firm (Garside Brothers) on the Arrangements, dc., of the 
Boiler—Tue Fatt or a Cutmney AT Howpen: Conclusion of the Inquiry— 
Tue New WorkHovusE “ MoveMEeNT:” Scarborough, Leeds—Tue Souru 
Yorksnine Coat TrapE—Cotiiery Accipent: Loss of tivo Lives: Special 

‘erdict — Tue TeRRiste Expiosion at Lunpaiwt: Damage completely 
repaired —NEW COLLIERY NEAR BARNSLEY—PROGRESS OF SHEFFIELD—A 
Workinc Man's CoLttece For Mancnester—TuHe Recent Famures: 
An Analytical Comparison—LauncHes at LiverPpoot BY Mr. Larrp: New 
Steamers, the “ Iphigenia” and the “ Sunbeam”—Tue SIAMESE AMBASSADORS 
AT SHerFietD: An odd Snuff-boxr—Tue Oxrorp Muppie Crass Ex- 
aminaTions : Liverpool added to the list of Towns—A Cnarrer ON RatLway 
AccipENTs: Great Northern, Manchester, Sheffield, and Lincolnshire, &c.— 
HER MAJESTY PRESENTS PRINCE ALFRED WITH A CHRONOMETER—LIVERPOOL 
SUPPLIES PLENTY OF Private But Business: Detailed List — Tue 
BiRKENHEAD Docks — A few more hundred thousands wanted—CHANGES 
IN THE Dock AUTHORITIES AT LiveRPooL— THE Customs: General 
Salling-off—Tus Monument To THe Late Marquis or LonponDERRY— 
THe SUNDERLAND Suipwricats: Still on strike — SUNDERLAND BripGE— 
Batus AND WaASsHHOUSES AT NEWCASTLE-ON-TYNE—THE NoRTHUMBER- 
LAND AND Dunnam DistricT Bank: Chancery “looming in the future’— 
Trape at Lincotn—Norta Essex CHEemMicaAL Manure Company: Com- 
mencement of Operations — COLNE VALLEY AND HatsTeap Ratwway: To be 
commenced—STaTE oF Trave: Litile Changed. 


Tue recent dreadful boiler explosion at Huddersfield led, it will be 
remembered, to the expression of a desire that an association should 
be formed in the district for the prevention, as far as possible, of such 
fearful disasters. It was agreed at first that the boiler-owners 
should connect themselves with the association already established at 
Manchester for the same purpose, but it appears that that body have 
declined to admit members from Hudderstield unless the owners of 
150 boilers express a wish to join the society. At an adjourned 
meeting held at Huddersfield to consider this intimation it appeared 
to be the general opinion of the gentlemen present, that if the 
proprietors of 150 boilers could be found to see the full importance of 
the movement, it would be far wiser to establish a local association, 
over which they might exercise immediate control, whose officers 
would be wholly of their own selection, and whose regulations 
would be adapted to the exigencies of the district. The application 
to the Manchester Association was backed by the names of the 
owners of eighty-four boilers, and some signatures were absent from 
that memorial in consequence of the millowners having already 
engaged the aid of intelligent inspectors in the district. As it was 
considered that 150 boilers would be placed under the inspection of a 
Huddersfield Association it was determined to establish one, the 
subscription to be an entrance fee of £1 1s. for each individual firm, 
and an annual payment of £1 1s. for each boiler in regular use upon 
the works of the subscriber. The owners of forty-one boilers gave in 
their names as members of the proposed association befure the 
meeting closed. 

The inquest on the persons killed by the explosion of a portable 
agricultural engine at Thorne, Yorkshire, was adjourned for the 
purpose of receiving a practical report on the causes of the 
accident; and on the resumption of the inquiry, Mr. Dodds, of 
the Holme Iron-works, Rotherham, having examined the wreck of 
the engine, and heard the evidence, gave it as his opinion that the 
boiler had burst in consequence of too high pressure being put upon it. 
The engine was of very superior make, but had been badly managed, 
and on the present occasion Johnson, the owner, had screwed down 
the safety-valve to the lowest ible degree. In consequence of 
this and other similar proofs of Johnson’s management, Mr. Dodds was 
of opinion that he was not a fit person to be trusted with the care of 
an engine. He also suggested that the Government or other autho- 
rities should adopt a scheme carried out at Manchester, namely, to 
have periodical inspection of the engines in the district, and ascertain 
whether the parties having charge of them fully understand their 
duties. The jury returned a verdict “that the deceased parties were 
accidentally killed by the explosion of the boiler of a threshing ma- 
chine, caused by the undue pressure resulting from the incompetency 
and mismanagement of the owner, Thomas Johnson, one of the — 
who was killed;” and added a request that the coroner would carry 
out the suggestion of Mr. Dodds relative to periodical inspection. 
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~Atthe monthly meeting of the Bradford Chamber of Commerce, 
Mr. Waud, one of the members, reported upon the wool of a Shanghai 
sheep, sent to the chamber from the Zoological G 

There was a tolerable length, and an amount of breadth which, from 
the ap ce of the wool, could hardly have been expected. He felt 
perfectly satisfied that although it did not participate in the nature 
of alpaca, this wool came nearer to alpaca than anything; and he 
thought it might become a ‘| useful substitute for what was termed 
bright-haired or lustre wool. 1t was not very satisfactory in working, 
for it had rather a cotty tendency in the process of washing. The 
amount of top was aot considerable The original weight of the 
fleece was 24 1b. He found 12} oz. of top, 154 oz. of noil, and 24 oz. 
shorts. The loss was 5 oz., which was not considerable. This de- 
scription of sheep bred thrice a year, and each ewe produced about 
four lambs at atime. He exstahel thought that if the wool could be 
produced at a cheap rate it would be a great boon to the manufactur- 
ing interest. With the permission of the Chamber he int 

carry the experiments with the wool a little further, and he and the 
President would see what could be made of it. The value of the noils 
would be a great consideration, more than one half the bulk consist- 
ing of noils. The Bradford Town Council have adopted a petition 
for leave to introduce a bill in Parliament for powers to construct 
works for improving the mode of obtaining and distributing the 
supply of water to the town. It is proposed to borrow the large 
amount of £200,000 forthe purpose, but it is not expected that more 
than £175,000 will be required. It is proposed, by bringing the 
water from Stubden reservoir or Thornton Moor, to give a supply to 
all the higher parts of the borough. 

The balance sheet presented to the creditors of Mr. W. C. Haigh, 
woolstapler of Bradford, whose suspension recently occurred, shows 
liabilities of £75,703 and assets of £25,279. The creditors have agreed 
that Mr. Haigh shall make an assignment to persons to be named for 
the equal benefit of all parties. In the more extensive failure of Messrs. 
Cheesebrough and Son, the liabilities are shown by the balance sheet 
presented to be £315,239 and the assets £205,339. The estate is to be 
wound up undera deed of inspection, The amounts of the liabilities in 
some of the resent failures seem to have been greatly exaggerated, 

The Leeds Co-operative Flower Mill Society have just held their 
annual soirée, 700 persons sitting down to tea. Mr. J. Holmes, one of 
the speakers, stated to the meeting that the society had been in ex- 
istence for ten years, It had been started to procure for its members 
pure, unadulterated bread; and this every member present could 
testify had been most fully accomplished. The bers had only paid 
a guinea each, or about 3,500 guineas in the whole; and they had gone 
on till they had made a capital of £9,000. The members had re- 
ceived bonuses to the value of £5,937, or £2,500 more than the total 
capital paid by them into the society ; or, to put it another way, the 
had received in pure aud unadulterated flour from 25s. to 30s. enh 
more than they had subscribed; and they bad upwards of £9,000 
capital left in the mill, While doing this they had obtained pure and 
unadulterated flour, and reduced the selling price of flour from 2d. to 
3d. per stone, as compared with the current price of wheat. The ex- 
periment appears to have been successful at Leeds ; but it isone which 
requires to be made with great prudence and integrity. 

The value of an eye has been assessed under rather peculiar circum- 
stances at the Rotherham County Court. The plaintiff (says the 
Leeds Mercury) was Edward Burgess, and the defendant George 
Booth, the former being employed as a “ puddler,” and the latter as a 
“shingler,” at the Park Gate Iron Works. The defendant had the 
care of a tilting hammer of five or six tons weight, and the plaintiff 
and other puddlers carried molten iron from the furnace to the hammer 
in round balls to be beaten. The process was this: two balls were 
required to be taken to the h in i ion for the 
purpose of being welded together. 











The hammer strikes on two faces; 
the “ splod” face, which does not meet within some six or eight inches, 
and will only just square the ball; and the “ high” face, on which the 
metal can be beaten quite flat. The first ball is placed upon the 
splod face by the puddler, and after receiving a stroke or two with the 
hammer, is turned over by him, and then left in the care of the 
“ shingler,” who has amd the hammer, and who, having in the 
meantime inserted into it a rod of iron called a “ staff,” lifts it upon 
the “ high” face, to be further beaten. The duty of the second pud- 
dler is in like manner to place his ball upon the “ splod’’ face, turn it 
over, and then move off, while the shingler places the former ball upon 
the latter, and then lifts the two together upon the high face to be 
welded. On the 15th April Joseph Cole took his ball to Booth’s 
hammer in the usual way. Burgess, the plaintiff, was some minutes 
later than he ought to have been in following with a second ball—a 
circumstance of frequent occurrence, owing to unavoidable difficulty 
in the puddling of the liquid metal. Plaintiff's ball was unshapely, 
and he was in consequence unable to place it upon the splod face. 
It should be mentioned that the usual course is for the shingler to 
hold the ball on the high face quite still by means of his “ staff,” 
while the second puddler is putting his ball on the splod face; and 
when any delay occurs in the bringing or placing of the second ball, 
to order an assistant to gag or stop the hammer. The object of holding 
the metal still is to avoid that increased emission of sparks which results 
from turning the hot metal about under the hammer, but the object of 
gagging the hammer seems to be rather to prevent the spoiling of the 
iron by undue hammering prior to the welding than to etop the emission 
of sparks; inasmuch as it is not gagged when the pares puddiler is in 
time, although the hotter the iron the greater the emission of sparks. 
While Burgess was trying to put his ball on the splod face a piece of 
red hot metal flashed into his eye, so burning it that he lost the sight 
of it, and the question at issue was whether Booth was to blame for 
the injury. The evidence of Burgess was that Booth threatened with 
an oath to “burn his liver out,” if he did not bring up his iron, and 
immediately threw down the staff in a passion causing the metal to 
turn under the hammer, and send out an immense effusion of sparks. 
It was this he alleged which led to the injury, asserting that he should 
have been in no danger if the iron had been held still, Witnesses 
were then called to say that Booth’s duty was to have had the engine 
gagged before he left hold of the staff; bnt they admitted that there 
was danger even when the iron was held still under the hammer. 
Defendant, on the contrary, said he did not get into a passion, that he 
merely dropped the staff to gag the hammer, in which, however, he 
was anticipated by his assistant. He admitted that the injury oc- 
curred between his leaving hold of the staff and the gagging of the 
hammer, but said he only did what was frequently dgne under such 
circumstances, and that no additional effusion of sparks resulted. The 
injury was purely accidental. Witnesses were called to support this 
view Of the case, and alleged that puddlers frequently had their eyes 
burnt when the greatest care was exercised. It was also contended 
that the puddlers ought to wear wire gauzes over their eyes, as did 
the shinglers. The jury gave a verdict for the plaintiff, damages £15. 
The amount sought to be recovered was £50. 

A fatal boiler explosion has occurred at the Hare-hill’s-lane 
Colliery, Leeds, the property of Messrs. Garside Brothers. The 
explosion was attended with the death of Mr. Joseph Gar- 
side, one of the members of the firm, a boy named Charles Crann, 
and injuries to the engine man, George Haigh. The force of the 
explosion may be estimated from the circumstance that a portion of 
the plate about ten feet by two and a half feet was crumpled up and 
hurled sixty or ——— age The body of Mr. Joseph Garside 
was found in a frightfully shattered condition, and the lad Crann 
was dreadfully burnt by the scalding water and heated bricks. An 
inquest has been commenced, examiners have been appointed to 
inspect the scene and circumstancs of the accident, and the inquiry 
was to be resumed yesterday (Thursday) for the ~~ of receiving 
their report. Mr. Robert Garside, one of the firm, has published a 
letter correcting some mis-statements which, he states, have been 
made in reference to the accident. Mr. Garside says:—“ We had a 
steam-gauge, of the best and most approved construction, placed so 
that the engineman could see it as he sat at his work. The water- 
gauge was the common float and standard, which is allowed by men 
of the first experieuce to be the simplest and safest instrument 
known for registering the quantity of water in the boiler. It is 
stated that the explosion was believed to be caused by the boiler not 
having a sufficient supply of water. Immediately on seeing the 
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statement, I sent to the engineman (who, I rejoice to say, is likely to 
recover), and he states that he had the proper quantity of water in 
his boiler, and quite as much as he could possibly work with, The 
engine had been working from two o’clock in the morning, drawing 
coals and lowering the men to their work. The boiler had been in use 
by us for three years, and we always considered it a very good and 
efficient one, and never had any fear as to its strength. We believe 
we have complied in every respect with the Act for the regulation of 
collieries; but as Mr. Morton, the Government inspector, has kindly 
promised ‘to give us all the law allows,’ we shall await with the 
utmost indifference the manifestation of his power.” The examiners 
appointed are Mr. T. W. Lord, consulting engineer, of Woodhouse- 
lane, and Mr. Hetherington, machine maker, of East-street, Leeds. 

The inquest on the bodies of the unfortunate men who lost their 
lives by the recent fall of a chimney at the Ouse Chemical Works, 
near Howden, has resulted in a verdict of “accidental death.” 
Reference was made to the case in last week’s ENGINEER. 

Yet another new workhouse is to be built! This time Scarborough is 
the locus in quo. The Leeds guardians have been authorised by the 
Poor Law Board to expend a sum not exceeding £25,000 for their 
new building (which is to accommodate 800 paupers), and a sum 
not exceeding £7,000 for land The amount is to be borrowed as 
usual, on the security of the rates. 

The South Yorkshire coal trade is reported to continue to feel 
slightly the depression so generally prevalent just now, but it is ex- 

ted that the turn of the year will bring a brisker demand. This 
is more readily calculated upon as the time of the year has scarcely 
reached that period when the demand has been found the greatest. 
That the price of coals cannot fall seems evident, but there is every 
probability ofa rise, especially with a further reduction in the interest 
of money. It will be satisfactory to the owners of colliery property 
in the neighbourhood to mark the progressive character of the trade 
by water. The returns made up to the end of November show that 
upwards of 30,000 tons were cleared from the Humber, the quantity 
two years ago only being about one-third of that amount, per month. 
The railway traffic does not show so satisfactorily. Coke is not yet 
found among the exports from this district. 

Twocolliersnamed Cawthray and Sutcliffe have lost their livesin a pit 
belonging to the Faraley Company. The deceased were in the act of 
ascending the pit when the rope broke and precipitated the unfortunate 
men about seventy feet to the bottom. Cawthray was killed instantly, 
but his companion lingered two davs. The evidence at the inquest 
(waich was attended by Mr. Morton, Government inspector of collieries) 
showed that the rope by which the colliers were let down and drawn 
up the pit’s mouth had been in use for about nineteen months, but was 
tested every morning with two corves of coals, weighing 4 cwt. It 
had been noticed, however, that the ropes were much worn, and the 
underviewer’s attention having been drawn to it, he ordered them to be 
turned. The broken rope had not been turned, The jury returned 
the following verdict :—* Accidental death. We are ot opinion that 
the rope in question was not originally of sufficient thickness; that the 
ropes have not been properly examined, although their defects must 
have been apparent; and that the management of this department is 
altogether defective and requires improvement.” 

It is announced that the damage caused by the terrible explosion at 
the Lundhill Colliery, by which 189 lives were lost, has now been 
thoroughly repaired A great improvement has been made in the 
workings, by the introduction of a dumb drift, just executed under the 
superintendence of Mr. Beaumont. The effect of this will be to carry 
the foul air away without its having to pass over the cupola fire, as 
previously. 

A new colliery, with a powerful engine and machinery, has been 
opened at Stainbrouzh, near Barnsley. The colliery is the property 
of Messrs. Cooperand Co., of the Worsbrough collieries, who are large 
coal proprietors, and have been extensively engaged in mining opera- 
tions for a number of years. The pit in question, which was com- 
menced about a year and a half ago, is called the Wentworth Colliery, 
and is sunk to the Silkstone bed of coal. The engine, which is of 70 
horse power, built by S. Murray and Co. ,.of Chester le street, Durham, 
is upon the lever principle, with Cornish valves. The drum is fifteen 
feet in diameter, and is nearly level with the top of the pulleys, which 
are twelve feet in diameter. The engine has many advantages over 
those at present in use in the district, amongst others it is found to be 
more under the command of the engine-man, of greater capabilities 
in quickness of drawing, and more easy of control. The operations 
throughout have been under the superintendence of Mr. Ralph Mad- 
dison, engineer to the firm. 

The following statistics afford an illustration of the rapid progress 
in wealth made by Sheffield and the surrounding districts during the 
last few years, and before the present temporary check. The table is 
a comparison of the rateable value of the property of the district in 
1848 and 1857 :— 








1848. 1857 Increase, 
Sheffield .......0.. £221,254 259,598 - £38 344 
Brightside ... 43.040 .. 77 397 < 34,357 
Eccleagall ...... 56,635. 97,592 .. 40,957 
Nether Hallam .... 20.444... 39.886 .. 19,442 
Attercliffe ....... 10.542 .. 19,139 .. 1,597 
Upper Hallam .... 7,270 .. 2,170 .. 1,900 

255,185 502,782 143,597 


A working man’s college is proposed for Manchester. The scheme 
of studies for the first term covers a very considerable part of the 
ground appropriate to a liberal English education; and the names 
of the gentlemen who have undertaken to direct in the various 
departments furnish guarantee for the character of the instruction 
which the college will offer. The institution is not proposed to be 
entirely gratuitous; but the rate at which the fees are fixed places 
its advantages within reach of students of an extremely humble 
social class. 

The Manchester Guardian remarks that only eight firms of 
importance suspended in that city in the past year. At Liverpool 
twenty similar firms stopped in the same period, but several have 
since resumed. In London there were eighty-seven important 
stoppages, and a smaller per centage of cases in which business was 
resumed, 

Mr. John Laird, of Birkenhead, has just launched a small iron 
steamer, built for the Russian Trade and Navigation Company, and 
intended for the coasting trade between Odessa and other ports in the 
Black Sea. She is christened the Iphigenia, is of light draught of 
water, and great strength ; and her model is not unlike that of the gun- 
boat Pruth, built by Mr. Laird for the Russian Government, eight or 
ten years ago. Her dimensions are—length, 165 feet; beam, twenty- 
five feet ; and her tonnage (builder's measurement) is 500 tons. Mr. 
Laird has also launched a handsome screw steamer of about 400 tons 
and named the Sunbeam. This vessel was orginally intended to take 
part in the exploration of the Niger and Tchadda, but it is now sug- 

ted that she might be placed by Government at the service of Dr. 

ivingstone, to enable him the more successfully to explore the 
Zambesi river, on the southeast coast of Africa. The Sunbeam made 
a day or two since a trial trip, having on board on the occasion Mr. 
Hughes, the engineer, of Somerset-house, Captain Washington, R.N., 
the chief hydrographer, and a number of other scientific gentlemen 
connected with the Admiralty establishment. Several runs between 
the Bell-buoy and the Northwest lightship showed an average speed 
of nine knots per hour. This result was considered very good, as the 
vessel is 390 tons measurement, with engines of only sixty horse- 
—— (on the high-pressure prineiple,) and she had been purposely 

‘oaded in order to test her speed at the greatest draught of water she is 
likely to be put down toat any time. The engines worked with complete 
steadiness, while making 140 revolutions per minute, with iU/bs. per 
square inch pressure on the boilers. The Sunbeam is the second vessel 
built and completed entirely at Mr. Laird’s works, engine-building and 
boiler-making having been added to his previous business since his 
removal to his present establishment. 

From Liver; ool and Manchester the Siamese ambassadors proceeded 
to Sheffield, where they made another laborious examination of local 
industry and enterprise. On taking leave of the mayor their ex- 
cellencies presented his worship with an elegant snuff-box five or six 
inches long and holaing about half a pound. 








| effects of a diminished weekly outlay. 


Liverpool has been added to the list of towns—Leeds, Birmingham, 
Exeter, and Oxford—in which the Oxford Middle-Class Examina- 
tions will commence simultaneously on the 21st of June. 

Some rather serious railway accidents have occurred during the last 
few days. First, a collision of two luggage trains upon the Great 
Northern at Great Shelford. The Hitchen down luggage train came 
towards the station very heavily laden, and upon arriving at the 
junction with the Eastern Counties, it turned on to the rails of that 
line in consequence of something not being right with the points, and 
met another luggage train coming up. A collision was the conse- 
quence, and an engine and three or four carriages were smashed to 
pieces. The stoker of one of the engines was seriously injured, and 
immediately carried to Addenbrooke’s Hospital. In the second case, a 
goods train left the Oxford-road station, Manchester, and ran without 
stopping till it reached Sale, about five miles off, when it was over- 
taken by the express, which had left twenty minutes later. A part 
of the goods train had already been shunted into a siding when the 
collision took place. No lives were lost, though some of the passengers 
were severely shaken. A danger signal had been turned on, but 
though the driver of the express saw it, he was unable to prevent the 
accident. In the third instance, it appears that a number of women, 
who work in the fields in the neighbourhood, have persisted in walk- 
ing on the Sunderland, Durham, and Hartlepool line to their places 
of employment, notwithstanding repeated remonstances and warnings. 
The women reside, for the most part, in the streets and lanes of 
Sunderland, leading on to the moor, and they find the railway the 
nearest and easiest way to theirlabour. It appears that three females 
were proceeding on the line in the direction of Ryhope, when they 
saw a coal train coming towardsthem. They immediately stepped off 
that line on to another on their left hand, when they were knocked 
down by the engine of a passenger train which was coming up behind 
them. One of the poor creatures was killed on the spot, and 
shockingly mutilated ; another was seriously injured on the head and 
face ; and the third sustained great injuries in the shoulder and other 
parts of the body. 

The fourth disaster occurred on the Manchester, Sheffield, and Lin- 
colnshire line. An engine driver named Holland was driving a ballast 
engine belonging to his employer, Mr. Taylor, the contractor for the 
permanent way, into the engine works at Gorton, having come from 
Guide Bridge, a distance of about two miles and a-half. Finding the 
signal off, and the signal-man absent from his box, he ordered his 
fireman to hold the points whilst he crossed from the down to the up- 
line of rails. He was on the point of leaving the up-line again to 
enter the engine-shed lines, when another engine, proceeding from 
Ardwick to Guide Bridge, came into collision with the ballast engine. 
The second engine was thrown off the rails, though not upset, and a 
few minutes afterwards the driver of the ballast engine was found 
lying on the rails, and breathing his last. The fireman of the other 
engine, whose name is Gee, was also laid on the ground insensible, 
having sustained concussion of the brain, but he is expected to recover. 
The driver of this engine, John Rhodes, was also injured slightly. 
The second engine was going to take a goods train from Guide Bridge 
to Lincoln, and the driver of the ballast engine had no right to cross 
in front of it, unless authorised by the signal. The deceased has left 
a wife and four children. The coroner’s jury have returned a verdict 
of “ Accidental death.” : : 

Her Majesty has presented his Royal Highness Prince Alfred with 
achronometer made by a Liverpool! tirm,—Messrs. Russell and Son. 
Mr. Towson, secretary to the Liverpool Marine Board, was deputed 
to select the best chronometer he could, and made his choive out of 
no less then fifty-five instruments. ? 

Liverpool, always busy and energetic, will supply its fnll quota 
of private bill business in the ensuing session of Parliament. 
Two bills relating to the Dock and Harbour Trust have been 
deposited. The Corporation has deposited a bill to appropriate a 
portion of the land to the south of Dale street, and between Preston- 
street and Cumberland-street, for the purpose of erecting public 
buildings, a new post-office, and to form a new street parallel with 
Dale-street. The Liverpool Exchange Company has deposited a 
bill to enable it to improve the present news-room, and for that and 

similar purposes to acquire additional land, and stop such passages as 
are necessary for carrying out the objects of the bill, Two bills have 
been deposited by the Birkenhead Commissioners, one to amend the 
Improvement Act of 1850, especially with regard to the general mort- 
gage debts of the township, and to increase the powers of the Com- 
missioners to lease and sell lands ; the other to transfer the Gas and 
Water Works from the company at present owning these under- 
takings to the Commissioners. A bill has also been deposited by the 
late Dock Trust on behalf of the new board, to settle the plan of the 
Birkenhead Dock Works, and to construct a sea wall and other works 
at the north end of the Liverpool Docks. ‘Two rival railway compa- 
nies seek access into Liverpool. The Manchester, Sheffield, and Lin- 
colnshire, by a branch from the Warrington and Garston line of the 
St. Helen’s Railway, through Mosley-hill, to the top of Parliament- 
street, and thence by a tunnel to the foot of Bold-street. The St. 
Helen's Railway Company, by a continuation of the Warrington and 
Garston line, along the shores of Garston, Aigburth, St. Michael’s 
Hamlet, and Toxteth-park, through the Dingle, and joining the pre- 
sent termination of the railway of the Liverpool Docks at the entrance 
to the Egerton Docks. 

It is intimated that the estimate for the completion of dock works 
contemplated at Birkenhead amount to £1,700,000. The present 
debt on the docks is £13,000,000. 

A new “Mersey Harbour and Dock Board” has just been esta- 
blished at Liverpool, in accordance with an Act of Parliament passed 
last session, and in the room of the old * Dock Committee,” which 
held its last meeting on the last day of the old year. The following 
gentlemen have been elected members of the new board :—Messrs. R. 
Brocklebank, J. A. Tobin, J. Hubback, R. Rankin, J. G. Graves, 
J.K. Rounthwaite, C. Turner, T. D. Anderson, C. Inman, W. Rath- 
bone, jun., James Mondel, Robertson Gladstone, Eyre Evans, Francis 
Shand, Thomas Bold, J. Lockett, and 8. J. Arnold. The Government 
nominees are:—Messrs. John Laird, of Birkenhead; Cbristopher 
Bushell (James Baines and Co.); and O. M. Mackay, Vice-President 
of the Liverpool Chamber of Commerce. ; 

The customs receipts at Liverpool in the year just closed were 
£3,611,596; and in 1856, £3,824,379. There was, therefore, a con- 
siderable decrease—and the revenue tables show a similar result in 
the ports of the kingdom generally — during the last twelve 
months, 

The monument proposed to be erected to the memory of the late 
Marquis of Londonderry has found a site in Seaham Harbour, 

The shipwrights’ strike still continues at Sunderland, The origin 
of the strike was an effort of the masters to reduce wages from ds. 
to 4s. per day, but a compromise has been proposed by the employers 
during the last few days in the shape of an offer of 4s, 6d. per diem. 
To this proposition the workpeople refuse to agree, and 1,200 men 
remain on strike on the Wear. — 

The iron work fur the alterations of Sunderland Bridge is being 
rapidly proceeded with by Messrs. Hawks, Crawshay, and Co., of 
Gateshead. The piling is expected to be finished in a tew days. 

The corporation of Newcastle-on-Tyne are erecting public baths 
and washhouses in that town. The arrangements will include a 
Turkish bath. oa 

The prospects of the Northumberland and Durham District Bank 
do not improve. Chancery seems “ looming in the future,” a petition 
for a compulsory winding-up having been presented on the following 
grounds :—1. That the whole of the capital having been paid up, the 
directors have no power under the deed of settlement to make 
further calls. 2. That, under the Banking Act of 1857, the liquidators 
are also powerless in this respect; neither have they any authority 
by which the equities between the shareholders can be settled. 

The Stamford Mercury says:—* The failures and the consequent 
depression in trade are atiecting Lincoln. Commercial enterprise has 
been considerably damped; less artizans and labourers are employed, 
and as a necessary consequence, the working classes begin to feel the 

It is understood that Clayton, 
Shuttleworth, and Co. have lowered the wages of their workmen ten 





This will have the effect largely of neutralising competition, and pre- 
venting the success of smaller catablishments, in which, reer ron 
having such perfect organisation as exists in the establishment of 
Clayton and Co., the cost of production is larger.” 

The North Essex Photeinos Chemical Manure Company d 
operations on new year’s day. The capital subscribed is nearly'£7,000 
and the company have entered upon the occupation of old works near 
Chelmsford. New works at Colchester are contemplated. 

The sum of £15,000 has been subscribed for the execution of the 
Colne Valley and Halstead Railway, and as this was the minimum of 
capital named before the line should be commenced, the directors are 
about to enter into a contract for its construction. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
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IRON, English Bar and Bolt:— _— IRON, Swedish, Indian ela i 
in London...........prtn 7 50 3 assortments 5 eercces }ormn 14 00 2% 
in Wales..... 600 , RussianCCND ,, » 17100 
in Liverpool «+ 6100 ,, | STEEL, Swedish Keg nom.’, 21.00 % 
o & [Staffordshire 8 00 ly DE iscccccevnenes a 00 
1 = ey o oo socccesecccccccoce gp - SS 
eet 3 3 » | SPELTER, on thes) ° e 
= 3\Hoop..... Fs oon [aa : $F fanned 
= 2) Rod, round 3 800 ,, 00 iE 
= 2 (Nail Rod,sq 3 900 , 107100 3 
SHIPPING IRON, 5 , 107 vo 
Staffordsh, Burs. g» 8 00 % . 0 10 
Sheet,Single.....[3S= . 9100 ,, a ies 
Double... .JEZZ 3 1 oe 2 019" 
DD iene ck Ee w 8 OO os ena rn on” 
nee nee eens PES» : eo « Yellow Metal.........00 2 ©0010 e 
Nail Rod, Square..J-= - wo oe .« South z 7 
IRON, Rails,in Wales, cash ” 6 00 nett percents aes } nominal, 
ie » Gmonths, 6 50 ,, 22 00 
inStaffordshire,, 7 00 5, alle 
Railway Chairs, in Wales, 3100 , 2 00" 
ae inClyde,, 3100 ,, PE ncusomedians 300" 
Pig No. 1, in Clyde....,, 2170 4, | TIN, English Block, nom...” 108 00 ” 
3-Sths No.1 & 2-dths 2160 a og «eae Oe 
: ” Refined, ..,, 111 00 ” 
300 , Foreign Banca.... ro 
a ea = 2 Straits .. 3 
Ditto, Forge ........0. - ” 
Staffordshire Forge Pig 
(all Mine), at the 000 (., 
Works, L. W.,nom.. f i 
Welsh Forge Pig (all 300 ” 
Mine), at the Port.. § ,, ” | Do. at Newport, Is. prbx. less 
Acadian Pig, Charcoal... 8150 ,, | Do. at L’pool, 6d. - 
Scotch Pig, No. 1, oo a 3100 | CANADA, Plates... prtn 14 00 2 
ONAON 2. ceceseceees § oy prib 0 201 


” | QUICKSILVER..... 





Ralls are steady ; £6 per ton for cash payment is quoted. 

Scorcu Pia Tron has advanced during the past week from 52s. to 56s, per 
ton, at which the market closes firm, for mixed numbers, G.M.B., f.o.b. in 
Glasgow 

Bar Inon.—Some considerable purchases have been effected at from £5 15s. 
to £6 per ton, according to brand, 

SPKLTER has given way to £23 10s. per ton, sellers. 
inst. was about 2,300 tons. 

CopreRr is in good demand, 

Tin —In foreign, Banca is quoted at £108, and fine Straits at £106. 

TiN PLATES are more inquired after. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 8th Junuary, 13858. 


The stock on the Ist 














TIMBER. , 
1857. | 1858. |, 1857, 1858. 
perload— £5. 4 6 | £ 8 £ 6} perload—4 8. £68/£ 5. £8, 
Teak .....-+0+0.0.610 0138 0)11 O14 © || Yel. pine per reduced ©. 
Quebec, red pine... 310 4 0) 4 5 410 Canada, 1st quality.18 0 20 0] 16 10 1810 
yellow pine 3 5 315) 4 0 410 | 2nd do... 1010 11 @| 11 10 1210 
St.Jobn’s, N.B., yel. 5 0 6 0} 510 61 || Archangel, yellow..15 0 1510/17 0 0 0 
Quebec, oak, white.. 6 0 610) 6 O 6 10 || St, Petersiurg,yel..10 0 1210/16 017 0 
birch...... 4 0 0 0/5 0 510 ‘seen 9 O 12 0/10 1013 0 
_ elm. -5 0 510; 5 O 510| Memel..... --10 0 16 0/}121018 0 
Dantzic, oak 6 © 7 ©} 6 O 7 ©} Gothenburg, yellow. 9 0 12 0} 11 015 0 
217 40 | 310 4 5)! white.10 0 11 0/10 01210 
Memel, fir 3.5 4 5! 315 410 ||Gefle, vellow,14ft..21 0 23 0/21 10 25 lv 
Riga . 315 0 0| 4 0 O O| Christiania, per C. | 
Swedish ..... 210 215' 310 0 0 12f. by 3 by 9> 0 0 0 0/24 030 0 
Masts,Quebecrdpine 6 0 8 0! 6 0 9 O!/ im..... yellow 
ylpine5 0 7 0) 5 0 8 O; white....0 0 6 0)19 096 0 
Lathwood,Dantsc.fm 7 0 0 0/ 9 010 0}: Deck Plank,Dnts, 
. -7 090) 809 0| ron dint © 110/10 120 
St. Peters. 9 0 0 0}11 10 12 0 || Staves, per standard M 
Deals, per C. 12 ft. by 3 by 9 in. 5 0 6 0 || Quebec, pipe.......80 0 0 0/80 085 0 
Quebec, whitesprucel5 019 0/18 O81 0)| puncheon..20 0 22 0,20 022 0 
red pine....18 019 0/19 020 0|) Baltic, crown | 
St.John,whitesprucel4 10 6 10/17 019 ©|| pipe........ 165 0100 0/160 0 1500 





IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 
Imronts, December 29 —24 bundles rod iron, by H, Henhel, from Belgium; 
25 pigs lead, by J. S, Lethey, from Holland, 

December 30.—820 pigs lead. by James and Shakespeare, from United 
States ; 1 case copper wire £30. by H. B. and G Lang, from Hamburgh ; 71 
bags copper ore, by Redfern and Co., from Sydney; 24 casks tin ditto, by 
Lucey and Sons, from Melbourne; 398 bags copper ditto, by De Pass and 
Sons, from Cape of Good Hope; 291 barrels iron nails, by J. Souter, from 
Beincarlo. 

December 31st.—1 case old copper, by Vivian and Sons, from Holland; 
7 cases old metal, by Stewart and Co., from St. Helena; 822 bags lead ore, by 
Pelly and Co., from Adelaide; 35 slabs tin, by Frith and Co,, from Moulmein. 

January 1.—4 cases 21 packages old lead, by J. H. Frinty, from Melbourne ; 
4 cases yellow metal, by Redfern and Co., from Sydney. 

January 2.—190 bags copper ore, by J. Seawright, from Cape of Good 
Hope; 12 cases 6 casks copper, by J. Harris, from Holland; 1,586 cakes, by 
= a and Co., from Melbourne ; 500 slabs tin, by Rowell and Co., from 

alcutta, 

January 3 —2,057 cakes spelter, by J. A. Detmold, from Hamburgh. 





Exports,—December 30.—13 tons copper by Enthovyen and Sons to 
Antwerp. 

December 31,—22} tons copper, by Enthoven and Sons, to Harborough. 

January 1.—16,972 oz. silvercoin, by Turnley Brothers, to Rotterdam. 

January 2.—50§ tons spelter, by J. Wylie and Co., to Caleutta; £980 copper 
wire, by Hopcrait and Co., to ditto; 1 ton spelter, by E. L, Budd and Co., to 
Cadiz; 101 cases copper, by R, Gray, to Havre; 240 cases zine, by J. Harris, 
to Port Phillip; 282 oz. silver plate, by G. Goddard, to Demerara; 22 oz 
ditto, by W, Escombe, to Hamburgh ; 74 oz. ditto, by ditto, to Ostend. 

January 4. —Copper wire, £980, by Hoperoft and Co., to Calcutta; 5 tons 
zinc, by J. Harris, to Sydney; 162 oz. silver plate, by A. Delolme, to Constan- 
tinople; 422 oz, ditto, by H, Crosbie, to Melbourne, 

January 5.—20 cases tin, by C. H. Olivier, to Antwerp; 46 oz. gold coin 
160 vz. silver ditto, by J, Simonson, to Hamburgh. 





Actua Exports ror THE WkEK.—26th to 31st December. 

20 tons steel to Bombay, 8 tons copper to Genoa, 13 do. to Belgium 47 do. 
to Harburg ; 35 cases tin to Genoa, 4 do. to Bordeaux; 894 1b. quicksilver to 
Belgium, 

Precious metals nil. 








Tre Lanp Question IN THE UniTeD States.—According to the 
annual report of United States Secretary of the Interior, the whole 
surface of public domain, exclusive of water, is stated at 1,450,000,000 
acres, of which 57,442,870 acres have never been offered for sale, 
80,000,000 acres were subject to entry at private sale on the 30th 
September last. The number of acres thus far sold is 363,862,464 
acres; leaving undisposed of, 1,086,137,536 acres. Last year, 
22 889,461 acres of public lands were surveyed and reported ; 5,300,550 
acres were sold for cash ; 7,381,010 were located with military warrants; 
and the railroad grants, under the acts of March, were 5,116,00\) acres. 
In 1857, the falling-off in land purchases compared with the preceding 
years, was to the value of 5,322,145 dols. 99c., showing that, long 
before the prostration of all credit by the suspension of the banking 
institutions, the investments in wild lands had greatly decreased. Of 
the lands sold, three-fourths were taken for actual settlement. 
During and since 1850 grants of land have been made to ten States 
and one Territory, to aid them in the construction of fifty railroads, 
of an extent of 8,647 miles, amounting (part estimated) to 24,247,335 
acres, of which 20,796,875 acres were granted by the last Congress. 

WaLsaLt Free Lisrary Competition.—The Town Council at 
the meeting, on Wednesday, selected Messrs. Nichol and Morgan’s 
design for the above, bearing the motto, “ Experian.” There were 


| per cent., and have lessened the prices of steam engines considerably. thirty-eight competitors. 
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CROMPTON’S IMPROVEMENTS IN MACHINERY FOR STRETCHING WOVEN FABRICS. 


Lt 
| RAEN 
\\ \ \K\ SAAN 


Tus invention, by Henry Crompton, of Farnworth, Lancashire. con- 
sists in apparatus for stretching woven fabrics either previously or 
subsequently to the process of finishing. Fig 1 is a side elevation of 
the machine, showing the arrangement of top rollers for keeping the 
fabric in contact with the card covered surfaces of the disc; this | 
Fig. also shows the passage of the cloth or fabric through the ma- 
chine, and the method of folding the same by means of an ordinary 
vibrating arm after the process of stretching, and Fig. 2 is a front 
view of the same machine, showing the position of the discs employed 
for stretching. 

In the illustrations, a, a. is the framing of the apparatus, in which 
are supported the discs b, b, which are mounted on the shafts e¢, ¢, 
and capable of adjustment to any required angle by means of the 
screw and bevel or lathe gearing d, d', the ends of the two shafts 





277rH May, 1857. 


PaTENT DATED 
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nearest the centre of the machine being secured, the opposite ends 
being secured in moveable pedestals in connexion with such gearing, 
so that by sliding the pedestals to or from the centre of the machine, 


| a greater or less angle. and consequent tension of the cloth, is ob- 


tained; the said discs }, b, are also adjustable upon their shafts, in 
| order to suit the various widths of cloth. ‘The fabric to be stretched 





contact with the disc, the centre of the fabric when in a dry state 
being supported by the bed or curved plate i, and when to be 
stretched in a wet condition, by rollers. The fabric is then drawn 
through the machine by the roller &, which is driven by spur gearing, 
the passage of the fabric causing the disc 5, b, to rotate, which, being 
set on an angle or diagonally, stretch the selvedges of the fabric out- 


in passing through the machine is kept at a proper tension lengthwise | wards, and as it is thus stretched, it passes over the roller 4 and is 


fabric, so as to act upon the selvedges of such cloth; then by means 


| stretch to the fabric widthwise, and the rollers f, ff, bearing upon 
| the semicircular rims g, g, are lowered upon the cloth by lowering the 


| rims g by means of the screw and gearing A, h', to retain the fabric in 





ROBERTSON’S IMPROVEMENTS IN PISTONS, &c. 


A 


DATED 2 


Stu May, 1857. 











Tus invention by William Robertson, engineer, of Glasgow, relates | 
to pistons of various kinds, and used for various purposes, but parti- | 


cularly to the pistons of horizontal steam engines. In the latter the 
weight of the piston always causes serious wear between its lower 
side and the corresponding part of the cylinder’s bore, the tendency 
of the wear being to bring the original cylindrical bore to an elliptic 
or irregular form. According to the present improvements, the 
working steam of the engine is made to counterbalance this tendency 
to irregularity of wear by acting between the lower side of the piston 
and the cylinder, so as to relieve the parts from all undue frictional 
pressure. 

Fig. lis a vertical section of a cylinder, piston, and slide valve, of 
a horizontal engine, as arranged with one modification of the im- 


provements applied to it; Fig. 2 is a transverse section, taken at | 


right angles to Fig. 1, through the centre of the piston, one half of 
the slide valve casing and steam pipes being shown in elevation ; Fig. 
3 is a plan of the upper part of the piston; Fig. 4 is a plan of the 
under side, showing the steam ports through which the steam exerts 
its pressure upon the lower part of the cylinder, and the pipe by 
which the steam is conveyed to the interior of the piston; Fig. 5 is 
an end view of the piston showing the junction of the steam pipe 


with the piston ; and Fig. 6 is a view of the opposite end of the piston. | 


The cylinder A is similar in its arrangement to those in ordinary 


use, excepting that in its front end cover B, there is fitted a stuffing | 


box C, through which a steam pipe, afterwards described, works. 
The supplementary, or additional stufling box C, is titted below the 
rdinary central stuffing box D, so as to be in a line with the lower 
oart of the piston. 
puffing box C, a hole E is made through the front plate F of the 
sts n, and this aperture communicates with the space between this 
plate and the junk ring G of the piston and its periphery. The 
aperture E in the plate F of the piston is countersunk to admit the 


flanged end of the steam pipe H, which is attached to the piston by | 
The steam | 


screws, as shown in the front view of the piston Fig. 5. 
pipe H works through the stuffing box C in the cylinder cover B, 
parallel to the piston rod J, and the pipe traverses to and fro in 
accordance with the movement of the piston. The outer end of the 


stuffing box C is fitted into one end of a stationary steam pipe J, | 
with which it forms a steam-tight junction. The other end of the | 


pipe J is connected by means of a stufling box with another steam 
pipe K, which pipe is put in direct communication with the boiler 


itself, from which the steam for driving the engine is primarily 


derived ; the horizontal steam pipe J therefore acts as a casing, in 
which the moveable steam pipe H traverses to and fro, in the same 
manner as the piston rod travels to and fro in the cylinder. The 
steam, conveyed by the pipe H to the interior of the piston, is caused 
to exert its pressure against the piston and the cylinder, so as to take 
off the weight of the piston from the lower portion of the cylinder, 
and by thus equalising the pressure of the piston both upwards and 
downwards, prevents the cylinder from being worn to an elliptical 
shape. The steam from the pipe H is admitted to the lower part of 
the piston between the rings which form its metallic packing. This 
packing consists of two external spring rings L, which form the 
periphery of the piston, these rings being fitted to break joint 
with each other in the usual manner, and they have each a slot 
or opening cut in them as shown at M, in Fig. 4. It is by means of 
these openings that the steam exerts a downward pressure upon the 


Opposite to, or in a line with, the orifice of the | 





cylinder, whilst its upward pressure is against the piston itself; the 
area of these openings is therefore regulated by the weight of the 
| piston which is to be sustained, and the pressure of the steam 
| admitted to it. The internal metallic rings N are arranged eccentri- 
cally in relation to the piston, that is to say, the upper portion of the 
rings N touch the external packing rings L, whilst the lower portions 
are in contact with the annular ring O, forming the body of the 
piston, as is shown in Figs. 1 and 2. The rings N are retained in 
their places at the lower side of the piston by pins, which project 
laterally from the rings, and are held in corre-ponding holes made in 
| the front and end plates of the piston F and G. The pin of the front 
| ring N isreadily inserted in the plate F of the piston before screwing 
on the junk ring G, and when this ring is adjusted, the pin of the 
back ring N is inserted in its place, and the ring fastened to the boss 
of the piston by the screws P. The packing rings L and N are made 
thicker at the lower part than at the upper part, by which their 
elasticity is increased. The inner rings L bear solidly against the 
outer rings for about half of their circumference; this is done by 
making the metal of the inner ring sufficiently thick to fill up the 
space between the rings to the extent required. The pressure of the 
spring rings against the packing rings may be increased at 
pleasure, if necessary, by inserting and titting either spiral or flat 

springs in the space Q between the annular ring O of the piston and 
the packing rings. Upon admitting steam to the interior of the 
piston, its expansive force acting upon the lower side of the cylinder, 
| and upwards against the piston, tends to relieve the cylinder from the 
weight of the piston, and thus prevent its being worn to an elliptical 
shape. With this arrangement for preserving the circular figure of 
horizontal cylinders, this class of engines may be constructed to any 
required size, with as much confidence as regards the wear of the 
cylinder as those of the upright or vertical cylinder kind. 





ELectro-MAGNETISM AND STEAM.—Some sanguine views as to 
the practicability of electro-magnetism as a motive power, having been 
taken by awriter in the Times. Mr. Joule, in reply says, * Comparing 
the power developed by the consumption of one pound of zinc ina 
Daniell’s battery with that of one pound of coal in a steam or air- 
engine, we find the ratio in favour of the latter to be nine toone. So 
| that, even if zine were as cheap as coal, and a voltaic battery as easily 
| kept in working order as an engine furnace, the former could never 
come into competition with the latter as a source of motive power. 
The reason is obvious, that the mechanical force developed in the 
combustion of coal, as proved by the relative quantities of heat 
obtainable by the two operations. Could coal be used instead of zinc 
in a voltaic battery, or could the infinitude of minute currents of elec- 
tricity, which probably act as the intermediate sources of heat in the 
combustion of fuel, be led through conductors into one channel, then 
might a reasonable hope be entertained of electro-magnetism equalling, 
or even to some extent surpassing, steam. The view taken by Liebig 
is undoubtedly correct, and is worthy of that most profound philoso- 
phical chemist, and cannot be disposed of so easily as the writer of 
your article seems to suppose.” 

Tue Evectric TeLeGraru in AustrALtA.—An electric telegraph 
is expected to be completed shortly between Adelaide and Melbourne. 


| vate individuals, for securing telegraphic communication with London. 


A great project has also been mooted at the latter place, by some pri- | 


by the rollers e, e, e, and the dises are adjusted to the width of the | folded by means of the swinging arm m, as ordinarily employed for 


the purpose. When a succeeding piece of cloth is to be passed 


of the bevel gearing and screw, the discs are brought to the required | through the machine, the rollers f, /f, are raised by the rims g, g, in 
| angle or diagonal line, which may be calculated to cive a sufficient | 


connexion with the screw h, and the discs are brought parallel to 
themselves and the line of cloth; the operation is then conducted as 
before. 





HART'S IMPROVEMENTS IN LAMP GLASSES. 
PATENT DATED 27TH May, 1857. 
Tue object of this invention, by Thomas Hart, of Watt’s-terrace, Old 
Kent-road, is so to construct lamp glasses, that, instead of diffusing 
the light (from the burners to which they are applied) equably over 
the surrounding space, they will concentrate it and throw the con- 
centrated rays into parts where it is specially required. ‘The invention 
is more particularly applicable to railway carriage lamps, and to other 
lamps where the light is required to be thrown downwards, The 
yzlasses which enclose the lamps of railway carriages are semi-globular, 
and the glass is of the same thickness throughout; but in manufac- 
turing such glasses according to this invention, it is proposed to form 
on their inner surface flat or convex parts, which, in combination with 





the convexity of the external surface, will form a kind of lens, which 
will refract the light as it passes through it. The patentee describes 
several forms, of which Figs. 1 and 2 show two. In Fig 1 the parts 
from a to bas well as from a to aare made convex, so as to form with 
the outside four double convex lenses. All these forms of lamp glass 
it is proposed to produce by casting them in an iron or other metal 
mould. When adapting the invention to hall and other lamps, it may 
be found convenient to pierce the bottom of the glass for the purpose 
of admitting air for ventilation, and also for the introduction of a gas 
or other burner, when that is required. One form of glass of this 
kind is shown in Fig. 2. A modification of the above forms is the 
adaptation of a glass bowl flattened or concaved in parts within a 
globular shaped glass, and filling the space between them with some 
liquid which will refract the rays of light. 





Mereoric Discovertrs.—If an irregular lump of iron be found 
which cannot give a good account of itself, it becomes a fair object of 
suspicion, and should be seized; and, if other circumstances confirm 

| the fact of its being a trespasser on this our globe, it may lawfully be 
imprisoned in a meteorological cabinet. Mistakes, however, are of 
course liable to occur in this respect; thus, about eighteen months 
ago « tree was cut down in Battersea-fields, and a large mass of iron 
was found curiously embedded in the timber, A meteorite! shouted 
the learned men; the tree was secured, the iron was found to contain 
nickel and other meteoric constituents; the last meeting of the ses- 
sion of the Royal Society was held immediately afterwards, and in hot 
haste Sir Roderick Murchison, backed by a great American authority, 
described the wondrous treasure. But, alas! some of the Jermyn- 
street savans had picked up in the garden where the tree grew some 
lumps of metal and slag from an iron furnace, and one of these, when 
analysed by Dr. Percy, tallied most provokingly with the embedded 
mass. So no more was heard of the Battersea meteorite.—Jritish 
| Quarterly. 

Seatinc Wax In THE Tropics.—The Washington Star says that 
notice has been given by the Postmaster of San Francisco that many 
letters arrive at his office, rid Panama, which are found adhering so 
closely together by sealing-wax that it is impossible to separate them 
without mutilation, and, in many cases, entirely destroying the ad- 
dresses. It is important, therefore, that persons having correspondence 

| for California, and other parts of the Pacific coast, vid the Isthmus of 
Panama, should not use wax in sealing their letters. 
Sream Yacur ror THe Emperor or THE Frencu. — Orders 
| have been received at Cherbourg for the construction of 4 steam yacht 
for the Emperor. The vessel is to be ready for sea by the Ist of 
August next ; its burthen will be about 2,000 tons; it is to be pro- 
pelled by a paddle engine of 500 horse-power. The paddle has been 
adopted in preference to the screw, on account, it is stated, of the ex- 
| cessive pitching of the French screw-vessels even in calm weather. 
Ivoxy Puorocrarus.—Mr. Foard, of Church-street, Liverpool, has 
| produced some photographs on ivory. ‘The portrait is taken in the 
ordinary way, and then printed into the body of the ivory, so that 
positive permanence is secured, in addition to other advantages. 
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CHEMICAL. 


NEW METHOD OF MAKING BREAD. 
M. Mage, of Paris, has recently invented* a method of making 
bread, the chief characteristic of which is, that it admits of the 
entire farinaceous substance of wheat being converted into white 
bread, while at the same time the grinding operation is consider- 
ably simplified. 

This method is based principally upon the observation, an- 
nounced by M. Mage some three years since, to the French 
Academy of Sciences, that the grain of wheat contains a peculiar 
nitrogenous substance which | harap the characters of a fer- 
ment, converting starch into dextrin, sugar, and lactic acid suc- 
cessively, as well as determining the production of lactic acid, 
and ‘of a brown substance similar to selmin, from other consti- 
tuents of wheat. This substance, which M. Mage calls cerealin, 
is situated within the envelope of the wheat grain, and in the 
grinding is separated almost entirely in the bran. It is to this 
circumstance, and to the peculiar action of cerealin as a ferment, 
that M. Mage describes the colorgtion of bread made with meal 
containing bran. That the colour of brown bread ie not due, as 
has hitherto been supposed, to the presenceof bran, he hag shown 
to be the case, by making bread, by his new method, containing 
from two to five parts of bran, which had only a very pale orange 
colour. 

The sourness and heaviness of bread is also attributed by 
M. Mége to the action of cerealin upon the starch, and upon the 
gluten which it appears to alter in such a manner that its influ- 
ence in enabling the dough to rise is materially reduced, while at 
the same time the generation of carbonic acid, which makes the 
dough rise, is lessened in proportion to the destruction of gluten. 

In order, therefore, to convert the whole farinaceous substance 
of wheat into bread, it is necessary to prevent or counteract the 
action of the cerealin. For this purpose the wheat is ground 
only once, and the whole meal, from which 10 or 15 per cent. of 
bran has been separated, is sifted only once, so as to obtain three 
products ;— 





1. Fin> flour. 
2. Brown meal. 
3. Bran. 


The second of these product . amounting to 15 or 20 per cent. 
of the corn, contains the cerea! ), together with some bran.and a 
considerable portion of farina» ous substance. This is mixed 
with water, sufficient to make be equivalent proportion of fine 
flour into dough, some yeast added, and the mixture kept for six 
hours, at a temperature of 77° Fah. for twelve hours at 68°, and 
for twenty hours at 59° Fah. By this means the cerealin is neu- 
tralised, and after passing the fermented farinaceous liquid 
through a sieve to separate the bran, the fine flour is made into 
a dough with it in the usual manner. The bread prepared by 
this method is remarkably light, and decidedly white, even when 
some of the bran is not separated. 

The advantages of this method will be apparent when it is con- 
sidered that while the fine flour only can be used for making 
white bread, and that by the former method of grinding only 
70 or 75 per cent. of fine flour is obtained, M. Mage is enabled to 
render 85 or even 88 per cent. of the wheat convertible into white 
bread. Moreover, the greater simplicity of M. Mége’s plan of 
grinding is obviously an advantage for those who pay for the 
wheat being ground; for, with the exception of a very small 
waste, the sum of the three products should be equal to the 
weight of wheat furnished ; and, on the other hand, the prospec- 
tive proportions of these products would mutually control each 
other, 

For the purpose of testing practically the new method of 
making bread, four experiments were carried out—the three 
latter comparatively. The following are the results :— 





4th 
operation, 


Ist ope-; |, 2nd 3rd 
ration, | operation. operation. | 











que emmnran | sermmeorenstion, | qomenn aan, 
N oO N o N | O N 
= a 
Weight of dough ~ 113° «131 | 112 «132 | 13°31 
Weight of baked 109 90 109 93 us| eo 100 


bread when cold . 








Difference in favour \ 


of new method .. ns = 19 = 20 = 17 





O represents old method; N new method. 


There is some difficulty in making comparative experiments 
referring to two different methods of making bread. But espe- 
cial care was taken to obviate as much as possible any source of 
discrepancy, and to render the results comparable. The corre- 
spondence between the latter three sets of experiments, and the 
small difference between the numbers 19, 20, and 17, which ex- 
press the difference in favour of the new method, are sufficient 
to admit of the results being regarded with confidence. 

The comparative examination of the bread made by the dif- 
ferent methods, gave the following results :— 

The crumb of bread lost by drying in air : 

Old method, New method, 
37°8 per cent. 37°5 per cent. 


The crust of bread lost by drying in air : 

Old method, New method. 
12°0 per cent. 142 per cent. 

Professor Peligot, in repeating these experiments, found that 
at 248° the loss of weight for crust and crumb was 34°9 per cent. 
on bread made by the new method, and 84°1 per cent. on that 
made by the old method. M. Payen obtained nearly the same 
results. 

The bread made by the new method has been fully approved 
ofin every respect by M. Hamon and Dr. Blatin, after a trial of 
half a year in the orphan asylum of St. Charles. 

At present it would be hazardous to venture an opinion as to 
the nature of the several substances in wheat which act as fer- 
ments ; but it is at least certain from M. Mége’s experiments that 
the preparation of good bread depends upon the proper manage- 
ment of the fermentation of the dough, and that the production 
of white or brown bread also depends upon the same condition. 
The results which he has obtained in this respect confirm the 
general prejudice in favour of white bread, and are opposed to 
the opinion that brown bread should be more nutritive than 
white ; for although the meal used for brown bread may be 
richer in nitrogenous substances than the fine flour used for 
white bread, he has shown that these nitrogenous substances 
undergo alteration in the process of bread making, and that 
this alteration may go to such an extent that ammonia is evolved. 
It would be interesting in connexion with this observation to 
ascertain what influence alum may have upon cerealin in the 
process of bread making. 

While it is certain that cerealin, casein, and gluten‘may, under 
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certain obscure influences, become ferments, and act differently 
even under the same circumstances, there is still the greatest 
uncertainty as to the essential characteristics of these substances 
in a pure state. Consequently it is not possible to account for the 
fact that casein, though as a ferment less energetic than cerealin, 
determines the conversion of starch into dixtrine sugar and lactic 
acid ; why gluten, which under the influence of the atmosphere, 
may become an alcoholic ferment, is converted, under the in- 
fluence of cerealin, into ammonia, a brown substance, and another 
substance which acts as a lactic acid ferment. Lastly, it is still a 
question whether a nitrogenous substance, in passing through 
various phases of molecular condition, may not be capable of pro- 
ducing different kinds of fermentation curresponding to these 
different molecular conditions These questions are nowise cal- 
culated to throw discredit upon M. Mage’s investigation; but, 
on the contrary, illustrate its novelty and importance, for pre- 
viously they could not have been put forward in so clear and 
definite a manner. 

M. Mége’s method of making bread had been favourably re- 
a upon by a committee, consisting of Messrs. Chevreul, 

umas, Pelouse, Payen, and Peligot; and it has been made the 
subject of a patent in this country. 





4ERIAL ARTILLERY AND Firesarys.—The luminosity of meteorites 
in their descent need not be wondered at, for the percussion of a mass 
of iron flying through the atmosphere with such a velocity can be 
shown to be quite sufficient to render it instantly red hot, and the 
sudden heat may account likewise for the bursting, and the presence 
of oxygen in the air easily explains the black crust of oxide. Now, 
if fiery globes are in the habit of flying over our earth for many 
leagues before they pour down their iron ordnance, it cannot but 
happen that they themselves should be sometimes seen when the 
projectiles are not observed; for the fi ry ball, especially if several 
miles above the earth, will attract the attention of many for a great 
distance round, while the broken masses may fall in a desert place, 
or the depths of a forest, or out at sea. What are called bolides, or 
fireballs, appear to be of this character, and it is not surprising that 
the connexion between these and erolites cannot be often established 
by actual observation, for it must be remembered that by day they 
will generally appear as a little cloud, scarcely differing from others 
in the sky, and thus attracting no attention, though the descent of the 
stones has then the best chance of being seen; while, on the other 
hand, at night they will be a cloud of fire extremely visible, but the 
detached masses will not be seen in their descent; and should some 
bits be afterwards lighted on, what indication would there be, in 
ninety-nine cases out of a hundred, that they were not ordinary stones 
or pieces of slag ?— Quarterly Review. 


A Very Granp Series or Scuemes.—A great South Australian 
social reformer, who assumes the nom de plume of “ Geni,” communi- 
cates to the Adelaide Observer the following scheme :—* To Open the 
Resources of the Colony and find a continuous employment for the 
Working Classes, Merchants, Gentlemen and others. This my 
adopted country and seeing that it can be made one of the finest in 
the World, Beg to offer through the Medium of your Valuable jour- 
nals a few suggestions for the considerations of the two New Houses 
of Parliament. To open the Resources of the Colony by Government 
Borrowing 10 millions of Money as they may desire or see requisite 
and 6 Millions to the Construction of a Main Trunk line of Rail Road 
from N. West Cape through the Interior Cutting the Darling and 
River Murry on to Sydney and Melbourne and across by Steam to 
Van dieMan’s Land to Carry the Mail, Coals Troops &c &c &c then all 
branches of Rail Road to intersect it at any part at pleasure also to 
Establish Water Works along the Line at reasonable distances for Irri- 
gations talk of Aridity of the Land its an absurdity to open Mines, 
Rivers, Constructs Harbours Cut Canals, Construct Public Buldings 
Fortifications Emigration and Irrigations, and a Loan Office Viz 
The remaining 4 Millions to be Loaned to any of Her Majesty’s Royal 
Liege Subjects on Mortgaye of Buildings Factorys, Lands at 7 per 
cent, This will open our hidden treasure of Riches of Gold, Silver, Cop- 
per, Tin, Lead, Iron, and a Birmingham a Shellield. a Nottingham 
and other large Factorys. Sy this plan Shipping will be seen where 
there is now not any to be seen, Townships will multiply, together 
with Factorys of all denominations, Merchants and Store Keeper In- 
crease, and above all produce some say 1 millions of emigrants and 
they will produce Govt £18,000,000 more of Revenue In fact it re- 
quires no further loquacious comments for the plan or Idea will be well 
understood for it lays all in a Nut Shell as it will cover the Land with 
a Royal people and produce and ever lasting Revenue to the Govern- 
ment and people.” 

Pristine BY Water Powrr.—The Montrose Standard is now 
printed by water power. The engine consists of two oscillating cylin- 
ders with pistons acting on the shaft of a driving pulley, the pistons 
being moved by water, as those of a locomotive or other steams engine 
are by steam. It differs from the steam engine chietly in the absence 
of sliding valves, which are inappropriate to the employment of water 
in place of steam. 

Tue Frencn PostaL System. — An official return published by 
the Fresch Post-office shows that the number of letters distributed 
in France, which in (847 was only 127,480,000, had increased in 
1856 to 251,997,700, exclusive of 2,867,904, which remained in the 
dead-letter office, in consequence of defective or illegible addresses, 
Recently extensive reforms were introduced, and the result has been 
the large increase of correspondence which the return indicates, 


Area or THE Unitep Kincpom.—The following figures give a 
clear view of the area of the United Kingdom :— 
Acres. 
England oon ose ~~ on .-- 32,590,429 
Wales ... ee «=. 4, 734,456 


Scotland (including 316,160 lake) WA 16,648,960 
Ireland (inciuding 455,399 lake) ... - 20,399,608 
Lesser British Islands ae wes eee §=—-:2, 97 4,519 


Total a ane me eee 74048, 002 





ForriGn Jotrincs.—A distinguished ecclesiastic of the Greek 
Church bas arrived in Paris to superintend the construction of the 
new chapel for the Russian inhabitants of Paris. It will take four 
years to construct this chapel. The marble, malachite, and spar, 
according to the model, will all be brought from Russia, as well as the 
little domes and spires of gilt copper.—The recent devastations of 
fever at Lisbon have had the eflect of directing the attention of the 
authorities to the defective sanitary state of that city.—Steps are 
being taken to promote the repair of the cupola of the church 
of the Holy Sepulchre at Constantinople—The Emperor of Austria 
has addressed a letter to the Minister of the Interior directing that 
the works of improvement which have been for a long time in con- 
templation in Vienna, shall be commenced without farther delay. 
The walls and fortifications of the inner city are to be razed.—The 
municipality of Paris is in treaty for the purchase (or rather, since 
an act of the Legislature would be necessary, the expropriation) of the 
hill of Montmartre. According to a plan already made by an eminent 
architect, a number of houses which encumber the site are to be 

ulled down, and one of the finest promenades in the world is to be 
ormed, if the scheme, which involves the expenditure of many 
millions, can be carried out.—Strata of auriferous soil have been dis- 
covered on the slope of a hill on the banks of the Rhine, near the 
village of Lingenfeld.—A company has been formed for the construc- 
tion of a large theatre in Alexandria, and nearly all the required 
capital is reported to be raised.—The works on the railway from the 
Maine to the Rhine (Mentz-Darmstadt-Aschaftenbourg) are going on 
very rapidly. The section from the point of the Maine to Gross- 
gerau has been gone over by trains with materials, and if the 
weather continues fine the Darmstadt section will be open in April, 





and the whole line as far as Aschaffenbourg in November next. 


THE NEW HOUSES OF PARLIAMENT. 


OF late but little progress has been made in works at the above large 
structure as regards the exterior; but considerable activity has been 
manifested in the interior, and the private residencies in the north 
and south wings of the river front are now nearly finished, more 
especially the mansion (for so we must call it), intended for the official 
residence of the Speaker of the House of Commons. ‘This residence 
occupies the whole of the north end of the river front of the building, 
and extends to what is termed the Speaker's Court, the whole form- 
ing in plan a parallelogram, which measures 100 feet by 85 feet. The 
entrance is in the Speaker’s Court, through an appropriate stone 
porch. A wide stone staircase leads to the principal floor, where the 
great reception rooms are arranged, all of which are entered by a 
corridor, the ceiling of which is groined in stone, and the floor paved 
with Minton’s encaustic tiles. This corridor extends round four sides 
of an inner court, which serves to light the basement and ground 
floors. ‘The windows towards the court are filled with stained glass, 
containing the armorial bearings of past Speakers of the House of 
Commons. Entering, as previously stated, from the corridor, are the 
reception-rooms, four in number, which comprise three drawing-rooms 
and a state dining-room, of the following dimensions severally—viz., 
33 feet by 23 feet, 37 feet by 21 feet, 33 feet by 23 feet, 45 feet by 23 
feet, and all of the uniform height of 20 feet in the clear. Chambers 
are also fitted up in a similar manner to the rest of the building, but 
with finishings of a more than ordinary ornate description. The 
ceilings are panelled and relieved by gilding and colour. The state 
dining-room has at one of its ends a large panelled recess to contain 
the sideboard ; below and above portraits of former Speakers of the 
House. Adjoining to the dining-room is what is termed a serving- 
room, with a lift, hot-plates, &c. The bed rooms and domestic por- 
tions of the house are on a most extensive scale, and are now pro- 
gressing very rapidly, with a view to the house being occupied soon 
after Easter. In the south wing two complete residencies are being 
fitted up for the “ Black Rod” and the librarian of the House of 
Lords. These residences are being arranged with every modern con- 
venience and comfort, but in a much plainer style than the Speaker’s 
house, and are not so near the completion. Generally, the building 
remains in much the same state as it was at the close of the last 
session, except that the ponderous castings which are to form the roof 
of the Victoria Tower are being hoisted to their situations. We may 
remark that the four turrets at the corners of the Victoria Tower are 
now complete, and have a highly-picturesque effect. The clock and 
bells have not yet been placed in the clock-tower, which, however, 
is quite ready for their reception.—Building News. 





ConvEYANCE OF Coats To Lonpon.—It appears, from a state- 
ment published by authority of the Corporation of London, that 
1,246,299 tons of coals were conveyed by railway to witbin 20 miles 
of London in the year 1856, and 1,206,775 tons in the year 1857, 
showing a decrease in the year 1857 of 39,524 tons. The coals con- 
veyed by canal in the year 1857 to within 30 miles of London 
amounted 26,295 tons, and in 1856 to 25.401 tons, showing an increase 
of 894 tons in 1857. From the statement in respect of seaborne coals 
via the Thames it appears that 10,444 ships conveyed 3,133,449 tons 
of coal to London in the year 1857, and that 10,844 ships conveyed 
3,119,884 tons in the year 1856, showing a decrease in the number of 
ships of 400, and an increase in the coals of 13,575 tons. The inland 
coals brought by railway, canal, &c., entered at the coal market 
during the month of December, 1857, amounted to 102,870 tons. The 
total quantity of coals conveved to London and within 20 miles thereof 
was in the year 1857, 4,366,530 tons, and in the year 1856, 4,391,584 
tons, showing a decrease in 1857 of 25,054 tons. 

EMIGRATION From LiveRPOOL IN 1857.—The total number of 
emigrants who sailed from Liverpool in 1857 for the American, 
Canadian, and Australian ports (including New Zealand) was 
upwards of 154,000; the total number of ships employed being 400, of 
an aggregate tonnage of more than 500,000 tons. Of these, between 
230 and 240 ships sailed during the year for the United States, carry- 
ing in all 97,594 passengers; 150 ships took their departure for the 
Australian ports, with 51,243 passengers (including 400 to New 
Zealand); and sixteen ships sailed for the Canadian ports, with 
about 6,000 passengers. In the latter part of the year there had not 
only been a considerable falling off in the emigration to the United 
States, but many of the old emigrants returned to Liverpool, and 
either proceeded to Ireland or took passages for Australia. 

CurnaA not A Manuracturinc Country.—The able “ special 

correspondent” despatched by the Times to China observes, in the 
course of one of the very interesting letters which have recently 
emanated from his pen:—* In a competitive sense, the Chinese have 
no manufactures. ‘Their handloom is a miserable thing. Their 
shuttles pass to and fro at a very languid pace. They can produce 
small results with great ingenuity. There isa working weaver who 
imitates, with wonderful art, all our English ribands and fringes, 
and who is kept in constant employ by European ladies to match 
English fabrics. English ladies who wear out their father’s horses 
and carriages and the patience of polite shopmen in matching two- 
ang ribands for dear country friends would find him invaluable. 
3ut he could not produce twenty yards of silk at any reason- 
able price. At Ning)»o there is a needle manufactory, where 
you may see men grinding long steel bars to the necessary 
fineness by rubbing them with their hands upon a stone, then 
notching them at the required lengths, breaking them off, and 
tiling the points, when litile boys take up the wondrous tale 
and drill the eye in each individual needle. ‘They say that English 
needles rust in the moist hand of a Chinaman, but that these stumpy 
substitutes donot. So you may see them in the same place hammer- 
ing out nails and tacks, probably made from English iron, steel, and 
tin; for much more than a million of dollars’ worth of these metals is 
annually exported from Great Britain to Ciina. Surely these hand- 
loom weavers, and needle grinders, and nail grinders ought not to be 
competitors with our English manufacturers. I have not seen the 
porcelain manufactures—they are out of European reach, but they 
retain the remains of an ancient excellence; and there is a coul- 
ness about the lip of a Chinese cup, when nearly filled with hot tea, 
which proceeds from some peculiarity in the material. Still, how- 
ever, the Potteries could utterly drive all the commoner sorts of 
Chinese crockery out of their own market by underselling them 
enormously.” 

DectmaL CornaGe.—A blue book, published a day or two ago, 
contains questions communicated by Lord Overstone to the Decimal 
Coinage Commissioners, with answers thereto. The questions, of 
course, are of a very minute character, and purely scientific, while 
the answers include a number of papers of great value and interest 
from the pens of the most eminent of our savans, such as Pro- 
fessor Airy, Professor De Morgan, Dean Peacock, Sir W. R. 
Hamilton, Mr. Julius Page, Professor Miller, Sir J. F. W. Herschel, 
Dr. Gray, Rev. P. T. Ouvry, Mr. J. Patterson, of Albany (United 
States), Mr. Snowden, the Director of the United States Mint, 
Mr. J. R. M‘Cullocn, and others. 

‘Tne Late Accrpest ar Hawirax.—The jury appointed to 
inquire into the death of Sarah Jackson, who was accidentally 
sutfvcated on Tuesday morning last, by the inbalation of a quantity 
of gas, which escaped from a defective pipe in the street, and filled 
the room in which she was sleeping, after hearing a great dcal of 
evidenee, returned the following verdict :—“That deceased, Sarah 
Jackson, was found dead in bed in her own house in Dun- 
geon-street, and that the said Sarah Jackson was snffocated 
by coal gas escaping from or by a fracture in a gas valve 
passing by or through an old drain into the house of the said Sarah 
Jackson; and the jurors say that the said fracture arose from a defect 
in the casting of such valve, and they consider that the makers thereof 
are highly censureable for such defective casting, and for not havin 
had the same properly tested; and the jurors also say that, if the ol 
drain had been filled up, as is usual in cases of new drainage works 
the death of the said Sarah Jackson would have been prevented ; and 
they strongiy call the attention of the Mayor and Corporation to the 
necessity of Loving all old drains filled up.” 
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DRAINAGE. 

THERE seems to be no difference of opinion, among those who 
have attended to the subject, as to the very great importance of 
arterial and district drainage. If the subject were as widely 
attended to and understood as that of agricultural drainage, 
there would be as much zeal and effort applied to the one work 
as to the other. To get rid of fog and bog, with all their mur- 
derous mischiefs, to ameliorate the climate of our islands, 80 as 
to raise its place in the scale by many degrees, and to improve 
the production of food in the country to the extent of more 
than we import, and, above all, to root gut from whole parishes 
and counties the most destructive maladies the populations are 
subject to—these are the benefits which the best informed and 
most rational inquirers anticipate from such a treatment of our 
streams and outfalls as it is to be presumed we shall institute 
sooner or later. The difficulty in the way is, that scarcely 
anybody knows who ought to set about it, and how to begin. 
“What is everybody's business is nobody’s business,” is the 
proverb oftenest heard from sanitary officers, land surveyors, and 
engineers, in regard to this very matter; and, moreover, there 
are substantial difficulties in the way, law-created, and therefore 
to be dealt with mainly through Parliament—a consideration too 
formidable for any but energetic men to deal with. Some few 
energetic men have dealt with them, however, and with sufficient 
success to promise the removal of all obstacles in time. 

Some years ago it was difficult to see what could be done in 
the way of buying up watermills, or inducing the owners to 
allow of the substitution of steam. If an influential country 
gentleman succeeded in convincing a neighbour that his water- 
mill worth £50 a-year spoiled Jand that would otherwise yield 
£60 or £80, and persuaded him to clear the course of the 
stream and put up a steam-engine, there was a great work done 
—lives saved, crops increased, and everybody pleased. But 
this, happening in half a dozen places in the kingdom, is a small 
affair in comparison with what we want. If, again, in some 
hard winter, a few sensible men in a rural neighbourhood lay 
their heads together to see how far they can go in mutual ac- 
commodation to set labourers to work upon the river banks or 
the marshes, there are usually insuperable obstacles to their 
achieving anything effectual, beyond the temporary employment 
of labour, Our law of entail is the main obstacle. Till lately 
it was an absolute impediment to all extensive action in this 
direction. The cost of a kind of drainage which would yield its 
returns in a less direct and tangible form than large crops next 
season is too heavy for proprietors who have only a life in- 
terest in their estates; and especially where there are other 
children than the heir to be provided for. Before there was any 
opening whatever for charging the estate, permanently or for a 
course of years, with the cost of improvements, it was more 
than could be asked or expected that the holder should charge 
his own income with such cost. The reply, therefure, used to 
be, “ What can one do? I see plainly enough that half the soil 
in the parish is drowned, and that the stream has lost its former 
character, and become a nuisance instead of a blessing, and that 
it is ruining its own channel year by year, so that it will lose 
itself in marsh some time or other; and that we have bad health 
and bad morals all about us, where we used to find comfortable 
and respectable neighbours ; and that the watermills are them- 
selves stopped for weeks three years in five, by floods, which 
have become more mischievous than summer drought ever used 
to be. I see all this, andmuch more; but what can I do? I can 
set my labourers to clear the channel, and grub up mischievous 
wood, and improve bad corners: and I may persuade my 
neighbours on either hand to do the same. But to convert the 
river into a true arterial drain, adapted to the expanded system 
of our agricultural drainage, requires an Act of Parliament in 
the first place, and plenty more behind. Where is the capital to 
come from for such a work as that? And if I had it—or any 
half dozen of us—the whole thing would come to an end after 
the surveyor’s first visit. There is always somebody who refuses 
to allow his land to be touched. There is always somebody who 
threatens the surveyor, and is resolved on breaking the peace, 
like the proprietors along the line of the Liverpool and Manches- 
ter Railway, when they compelled the surveyor to do his work 
in the night or during church time on Sundays. With such a 
bar set up in half-a-dozen places down the river, what can I do, 
or any other man, or set of men, who happen to have land 
beside the stream ?” 

The only answer which could have been given a few years 
since is one which should be not the less strongly urged now : 
that it is high time that the case was provided for by legislation. 
A modern need has grown up which cannot be met by our old 
law and arrangements. Our rivers and brooks must not go to 
ruin, nor be allowed to spoil the land and kill off the people on 
account of the old way of settling landed property, or because 
there will always be perverse, timid, and selfish persons in the 
way of improvements required by the general interest. This is 
true, and it is a truth which must press more and more tilla 
due remedy is provided in the shape of the Land Improvement 
Bills proposed for Ireland, for the benefit of individuals or 
families ; and again in the form of facilities for the most exten- 
sive schemes of district and arterial drainage. 

But, in the meantime, a way is open for very large operations. 
Instances are before the public of eminent success warranted 
by law, and testified to by a vast increase of wealth and pros- 
perity of every kind. One of the reports made to the President 
of the Board of Health, a few years ago, pointed out for 
imitation “the wise and friendly co-operation of the Earls of 
Carlisle and Fitzwilliam (the chief proprietors), with other land- 
owners, to knock down three mill-dams and give the millers 
steam, thereby restoring the river to its natural bed and proper 
function as the great artery of drainage, and enabling thousands 
of acres of land to be drained and reclaimed, or brought into 
more profitable cultivation at a very moderate cost.” Of the 
results of this admirable experiment we have spoken before. 
We would only advise those who may follow the same method to 
take care to obtain scope enough in their Act in regard to 
expenditure. The Rye and Derwent drainage would have done 
far more good if the amount of assessment had not been unduly 
limited. A few [thousands more than the £30,000 permitted 
would have completed the work by improving the capacity of the 
rivers to the utmost. 

What has been done may be done again ; and other Yorkshire 
proprietors, and other proprietors than Yorkshiremen, may follow 
the example of the Rye and Derwent scheme. But there is now 
an easier way open. 

An Act of Parliament, 11 and 12 Vic., cap. 142, incorporates a 
Land Drainage and Inclosure Company, which has done great 
things, and promises to do much more. Its location is in the 
West of England, but its works are almost everywhere. The 
particular that concerns us here is that this Act alone enables 
proprietors to secure the cost of works by a permanent charge. 
By a charge on the land, either permanent or redeemable within 
a course of years, others than absolute proprietors can effect 
expensive improvements; and not only life tenants, but 
guardians, committees, and corporations, clerical incumbents, and 





mortgagees in possession, are empowered to charge estates with 
the cost of such works as we are contemplating. By this power 
interest is reduced to a point which facilitates repayment by 
tenants to the landlord as additional rent; and, in short, 
the great difficulty of raising the means in regard to 
particular estates is done away with. Not less important 
is another power conferred by the Act—that of carrying 
outfalls through adjoining lands. All else being ready for 
a work of improvement, no refusal of a surly dog in the manger 
will any longer avail to stop it. The company have the power 
of carrying the work through anybody's land, if the object 
cannot be otherwise obtained; so that one recusant can no 
longer render a dozen willing improvers helpless. The improve- 
ment of outfalls is the work which most closely bears upon our 
particular topic ; but the company are empowered to do every- 
thing required for arterial as well as agricultural drainage. They 
may make embankments against the sea or rivers, and enclose 
lands, and reclaim them, and irrigate them, and improve water 
courses, and erect all buildings or works of any kind required by 
their business. As to the actual operation of this agency, it is 
very certain and very striking. From the outset it was sanctioned 
by the names of almost all the great landed proprietors of the 
West of England, and many more. In the course of ten years 
their engineers and great corps of skilled labourers have become 
well known for their efficiency, through complete and practical 
co-operation ; and when it appears that the works undertaken, 
spread through as much as eighteen parishes in a single opera- 
tion, and involve advances of capital up to £80,000 in single 
cases, it is clear that the way to extensive improvement does 
really stand open. The company advances the capital, if re- 
quired, The company provides the labourers, if required. But 
the works can be effected under any arrangement that may be 
desired in these respects. If their capital is not wanted, they 
can save much waste by the employment of their officers, their 
science, and their skill. If it is desired to employ the local 
labour, there is no difficulty ; and this is the point immediately 
interesting to us. Projectors of improvements can now be 
assured of what they are undertaking; can ascertain the cost, the 
right way to proceed, their liabilities, and their prospect of suc- 
cess. It is intelligible enough under the circumstances, that the 
works of the West of England and South Wales Land Drainage 
Company should be found spreading in almost every county, and 
that its undertakings expand from year to year. It is more surpris- 
ing that such a function should be consigned to one association, 
and that we should be still waiting for legislation which would 
give a more independent and a larger power of improvement to 
the owners of the land and waters of the country. The thing 
to be done is to set about obtaining such powers—such a liberty, 
in fact, as soon as may be. Meantime, every extensive land- 
holder must be able to do something towards enabling the 
waters to run well in their channels. Short of the requisitions 
of the law, and of the interest of heirs, there must be liberty to 
employ a great number of labourers, in a season of distress, in 
compelling the land and the water to keep their own place, anp 
not ruin each other, and all that live near them. By the time 
our labourers have mended our streams in the more obvious 
respects, the law and the nation may have secured a good arte- 
rial drainage.—Daily News. 





A Bunpie or Inpran Sratistics.—A blue book just issued states 
that the total population of the British and other States in India 
amounted, at the last returns, 180,367,148 souls, including 97,763,562 
in the government of Bengal, 22,437,297 in Madras, and 11,790,042 
in Bombay. Thus the population of the British States was 131,990,901 
souls. The population of the native States included 38,702,206 in 
Bengal, 5,213,671 in Madras, and 4,460,370 in Bombay, making a total 
of 48,376,247 souls. Inthe French and Portuguese territories there 
were 517,149 souls, The total area of the territories thus peopled was 
1,465,322 square miles, In 1854 there were apprehended for offences 
in Bengal 101,781 peesons; in the North-Western Provinces, 104,196 ; 
in Madras, 207,890; and in Bombay, 73,262 persons. The total num- 
ber of British troops emploved in India (British) in 1855-56 amounted 
to 279,148 (including 25,825 Royal, and 253,328 Company's troops), 
against 210,638 in 1854-55, and 282,236 in 1853-54. The number 
employed in Bengal (1855-56) was 167,796; in Madras, 63,241; and 
in Bombay, 48,111. The 279,148 soldiers employed in the last-named 
year (1855-56) included only 47,872 Europeans, against 231,276 
natives, and the same alarming disproportion is noticeable in former 
years. In 1854-55 the revenue of India amounted to £29,138,050 
and the expenditure to £27,741,721, leaving a net deficiency (after 
deducting £3,011,735 for “home charges”) of £1,620306. The 
revenue of Bengal was £11,691,844; that of the North-Western 
Provinces, £6,254,268; that of Madras, £4,929,346; that of Bombay, 
£4,950,347, and that of the Punjaub, £1,307,745. The items of the 
revenue have been given in former returns. The charges in 1854-55 
included £2,500,358, for civil and political establishments, £2.395,220 
for judicial and police charges, £10,873,525 for military (exclusive of 
war) charges, £439,179 for marine and pilotage, £2,035,915 for the 
interest of the debt, and £2,595.020 for home charges, making a total 
expenditure in India and in England of £30,753,456. The debt of 
India in the year 1854-55 amounted to £51,615,528, and the bond 
debt in England to £2,915,592, the wiole debt amounting to 
£55,531,120, and the interest thereon to £2,189,433. In the same 
year, 1854-55, 25,325 vessels, of 3,252,256 tons, entered into and 
cleared out from ports in British India (exclusive of the native craft 
engaged in the coasting trade) 4,728 British vessels of 1,822,157 tons 
so entered and cleared in that year. The total value of the imports 
by sea into India inthe year 1854-55 was £14,770,927, and that of 
the exports £20,194,255. The imports from the United Kingdom 
alone were valued at £9,853,646 ; from Arabia and Persia, £1,027,765: 
from China, £1, 287,678; and from Penang, Singapore, and Malacca, 
£543,686, The imports from America were only £162,130. The 
exports from India to England were £7,636,941 out of £20,194,255. 

toryAL AGRICULTURAL Socrery.—The following is a comparative 
statement of the strength of the Royal Agricultural Society in 1840, 


1846, 1856 :— 
Year. Annual Members. Life Members. Total. 
1840 pad 3,777 ee 85 4.262 
1846 6,105 866 6,971 
1856 3,896 1,083 4,979 


The idea of holding the great shows annually in London, and having 
district meetings in the provinces, continues to find favour in some 
quarters. 

How Corn 1s Preservep In Russta.—At the last meeting of the 
Academy of Sciences in Paris, a letter was read from M. de Semchoff, 
a Russian landholder, describing the manner in which corn pits (silos) 
are made in that country. The pit is dug in a dry soil, and instead 
of masonry, the sides are hardened by a strong and long-continued 
wood fire. Before the corn is introduced the air of the pit is rarified 
by setting fire to some straw, after which the corn is thrown in, and 
the pit hermetically closed. By this means corn has been preserved 
for 50 and 60 years. 

Tue Nicer Exreprriox.—IIl success has attended another expe- 
dition up the Niger, the Dayspring screw-steamer having struck while 
attempting to pass over a line of rocks in the river, and having after- 
wards sunk from injuries received. No lives were lost. There seems 
to be an impression that with a paddle-steamer the result might have 
been different. 

New MEDITERRANEAN STEAMER.—A Marseilles letter states that a 
new steamboat, called the Pausilippe, bas just been launched at Ciotat, 
for the Company of the Messageries Impériales, ‘This vessel is to sail 
between Marseilles, the coast of Italy, Naples, and Malta. Her engines 
are of 300 horse power, and she has made fourteen knots an hour 





RAILWAY TRAFFIC IN THE UNITED KINGDOM. 


Ir appears that the traffic receipts on railways in the United 
Kingdom for the year 1857 amounted to £23,672,465 on lines 
that published their traffic receipts weekly, and to about £490,000 
on those that do not, making together £24,162,465. The traffic 
receipts for the year 1856 amounted to £22,995,500, showing an 
increase of £1,166,965, or 5:1 per cent. Were it not for the 
falling off in the traffic from the depression of trade during the 
last quarter, it is probable that the increase would have been 
between £300,000 and £400,000 more. The mileage over which 
the traffic was conveyed was 9,171 miles, and the cost of che 
railways including everything about £307,153,666, being at the 
rate of £33,492 per mile. The cost of the 8,761 miles of rail- 
way over which the traffic was conveyed in 1856 above alluded to, 
amounted to £298,946,260, showing an increase in the mil 

of 410 miles, and in the cost of £8,187,406, which applies chiefly 
to inferior and branch-lines, averaging, as it would appear, about 
£20,000 per mile, 


On comparing the average cost of railways, in 1843, with that 
of railways in 1857 a decrease is shown. In 1843 the average 
cost was £36,360 per mile, and in 1857 £33,492, being a decrease 
of about 8 per cent., which is very small, considering that some 
thousands of miles of comparatively cheap railways have been 
added to the system. 


The traffic receipts averaged in 1848 £3,085 per mile, which 
afterwards rose in 1845 to £3,469 per mile; but they receded to 
£2,227 per mile in 1850, and thence gradually rose to £2,742 per 
mile in 1857, over a much more extensive mileage. The progress 
of railway traffic in the United Kingdom must be considered as 
very satisfactory. In 1842 the receipts for railway traffic 
amounted only to about £4,350,000, and in 1847 to £24,162.000, 
showing an increase of £19,812,000, or 455 per cent. in the course 
of fourteen years. It is true the expenditure on capital account 
exceeded the proportionate increase of traffic. In 1842 the cost 
of the railways amounted in round numbers to £53,000,000, and 
in 1857 to £307,153,000, showing an increase of £254,153,000, 
or about 480 per cent. in the fourteen years. This shows that 
in order to increase dividends the traffic should be allowed to 
increase, and the capital account should be closed at all events 
until the net revenue was sufficient to allow of a dividend at the 
rate of five per cent per annum on the total capital expended. 
It would require on the present outlay, after paying working 
expenses, a clear sum of £15,351,000 to pay five per cent. The 
working and other expenses being about 48 per cent. of the gross 
receipts, they would absorb about £11,597,000 of the 
£24,162,465, and leave £12,565,465 for interest on joans, prefer- 
ence dividends, and ordinary dividends, being equivalent te 409 
per cent. on the whole. The deficiency between tive available sum 
and the suggested five per cent. would amount to £2,786,000. 
This would, no doubt, be attained in the course of three or four 
years by the ordinary increase of railway traffic, provided the 
capital accounts were closed, or nearly so. The sum available 
for dividend might be further increased by a reduction in the 
rate of interest on loans, and in the working expenses. The 
probability of those expenses being reduced to some extent, and 
the continuation of natural increase of railway traffic which has 
been progressive from the commencement, give reasonable hopes 
of an improved position for railway property, at least so far as 
dividends are concerned, 


The traffic on the following lines in 1857 showed an increase 
over the preceding year :—On the Belfast and Ballymena to the 
amount of £11,100; on the Birkenhead, Lancashire, and 
Cheshire, of £18,909 ; on the Blackburn, of £5,000; on the Blyth 
and Tyne, of £7,490; on the Caledonian, of £57,000; on the 
Chester and Holyhead, of £13,700; on the Dublin and Belfast 
Junction, of £3,100 ; on the Dublin and Drogheda, of £2,500; 
on the Dublin, Kingstown, and Wicklow, of £5,800; on the 
Dundalk and Enniskillen, of £4,200; on the Eastern Counties, 
of £71,000; on the Edinburgh and Glasgow, of £14,000; on the 
Glasgow and South-Western, of £20,300 ; on the Great Northern, 
of £23,800; on the Great North of Scotland, of £17,000 ; on the 
Great Western, of £79,200; on the Lancashire and Yorkshire, of 
£45,800; on the Lancaster and Carlisle, of £13,200; on the 
London and North-Western, of £68,000; on the London, 
Brighton, and South-Coast, of £2,600 ; onthe London and Tilbury, 
of £1,600; on the Llanelly, of £3,600; on the Manchester and 
South Junetion, of £14,600; on the Manchester, Sheffield, and 
Lincolnshire, of £48,700; on the Midland, of £94,900; on the 
Midland Great Western of Ireland, of £10,800; on the Monk- 
land, of £11,100; on the Newport, Abergavenny, and Hereford, 
of £5,200; on the North-Eastern, of £104,500; on the North 
London, of £4,900; on the North Staffordshire, of £21,700; on 
the Oxford, Worcester, and Wolverhampton, of £28,200; on the 
St. Helen's, of £7,800; on the Shrewsbury and Chester, of 
£6,200 ; on the Scottish North-Eastern, of £6,600 ; on the Shrews- 
bury and Hereford, of £6,800; on the Shropshire Union, of 
£4,100; on the South Wales, of £32,400; on the South York- 
shire, of £11,700; on the Stockton and Darlington, of £32,000; 
on the Taff Vale, of £10,100; on the Ulster, of £3,800; on the 
Vale of Neath, of £16,000; on the Waterford and Limerick, of 
£2,600; on the West Hartlepool, of £13,200; on the White- 
haven Junction, of £4,300 ; and on the Whitehaven and Furness, 
of £3,100. Itis right to state that there was a falling off in the 
traffic on the Bristol and Exeter, of £ 3; on the Great 
Southern and Western, of £19,600; on the on and South- 
Sees £45,000; and on the South-Eastern, of £13,800.— 

ones. 





ConstirvENts oF Merrorires.—What has the chemist to say 
about these stones? for, as we have already seen, he pronounces ra- 
ther authoritatively from the depths of his laboratory. We learn 
from him that the meteorites are of two sorts, earthy or metallic, and 
that many are of mixed character. The earthy portion is main} 
crystalline silicate of magnesia, called olivine, often contamina 
with lime, alumina, potash, or soda. The metallic portion is invari- 
ably iron, which is usually, if not always, mixed with a small quan- 
tity of nickel, cobalt, sulphur, and phosphorus; chromium, manga- 
nese, zinc, tin, lead, and arsenic, have been noticed in small uanti- 
ties, with carbon and chlorine, the last, of course, in combination 
with one of the metals. ‘Titanium, cerium, yttrium, and zirconium 
are likewise mentioned in some analyses, but only as traces, and we 
do not feel quite clear about them. Professor J. Lawrence Smith has 
lately shown that, besides proper iron pyrites, there frequently exist 
in the middle of the metal, pieces of a bright yellow definite combi- 
nation of iron, nickel, and phosphorus, which is not known to occur 
elsewhere, and which he has denominated Shreibersite. It used to 
be supposed that nickel was never found in combination with terres- 
trial iron, but this seems to be an error; though while these metals 
are not often associated in the earth beneath, they appear inseparable 
friends in the regions above. ‘These stones and metallic masses, as 
we have already intimated, are usually covered with a black crust; 
this is simply oxide of iron. It is sharply defined, and frequently 
appears to have been fused, though, according to Humbolit, the 

reatest heat of a porcelain furnace can produce nothing similar, at 
_ not without melting the inner portion of the iron ball.—British 
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Tins invention consists in a new method of combining paraffine with 
other fatty matters for the manufacture of candles, and other pur- 
poses, by Sir Anton de Schuttenbach of St. Petersburg. The vapour 
of paratiine, as it is produced, passes into a vessel, into which is also 
conducted the vapour of the fatty matter with which the parafline is 
to be combined, and from this vessel the mixed vapours pass on and 
are brought in contact witha steam jet, and so the vapours of the 
paraftine and fatty matter are condensed together, and the combi- 
nation of the paraftine is obtained. The proportions in which the 
vapours of the two substances are brought together may be regulated 
as may be desired, and in this way the nature and the resulting com- 
pound may be varied. 

Fig. 1 is a plan, and Fig. 2 is a longitudinal section (taken at A, B, 
Fig. 1) of the apparatus, employed to carry out the invention ; a is a 
vessel of cast or wrought iron for receiving the fatty matter to be 
distilled ; it is supported within a bath J, for containing lead, which 
is kept liquid by the heat of the furnace ¢ placed underneath. Within 
the vessel @ are two perforated platesa! and a2, which divide it into 
three separate compartments, and there is a pipe opening into the 
upper compartment by which the fat may be admitted to that com- 
partment, and the fat so admitted falls in a shower through the fine 
perforations of the plate a) into the body of the vessel a ; the perfora- 
tions in the plate a! should be about } of an inch in diameter. There is 
also another pipe which opens into the lower compartment of the 
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vessel a, and by it superheated steam is admitted and it escapes | rated by the distillation of the charge of fat with which it is to be 
|through the pertorations of the plate a®, and comes in contact with worked, and this quantity should at first be ascertained by an experi- 
| the descending shower of fat. ‘The perforations of the plate a?should | ment on asmall scale. The lime should be of good quality, and should 
| be about three times the size of those of the plate a!. At a? there are | be Jaid in lightly. The fire should then be lighted in the furnaces, so as 
| two other perforated plates, one placed over the other, so asto prevent | to bring the Jead in the several baths toa melting state, and the 
any of the unvolatilised fat being mechanically carried over. The | vessel g receives its charge of purified paraffine. When the lead in 
vapours and gases produced in the vessel a pass over by the piped | the bath which surrounds the vessel a is perfectly fluid, superheated 
into the V tube ¢, in which quicklime is placed, and jis a lead bath | steam is admitted under the perforated plate a; this steam should be 


for heating the lime in the tube; g is a vessel of wrought or cast iron | 
for receiving the parafline to be converted into vapour; it is supported | 
within a lead bath h, the lead in which is kept liquid by the heat of 
the furnace i placed underneath. The parafline, as it is converted 
into vapour, passes over by the pipe j into the receiving vessel k, 
where it mixes with the volatilised fatty vapour from the vessel a, 
and also with steam which passes from the boiler / by the pipe m, and 
enters the receiving vessel through the grating n, and the steam with 
the condensed vapours escape by the pipe o and pass through a worm 
| contained in the tube p, and kept cool by water; and as the condensed 
| products escape from the end of the worm, they are received into 
|suitable vessels, g is a pipe by which the incondensible gases are led | 
laway and discharged into the furnace of the steam boiler. The 
loperation is conducted in the following manner :—The V pipe e is 
| charged through the opening ¢! with the quantity of powdered quick- 
|lime necessary to absorb the carbonic acid gas, which will be gene- 








MODE OF, AND 
MANUFACTURING 
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‘Tue invention, by William Miller, of 15, Buckingham-street, Strand. 
consists In arrangements for conducting the progressive processes of 
the manufacture of sugar, so that the metal with which the saccharine 
solutions come in contact in the several processes shall never be 
heated materially above 212° Fah., and as far as possible in metal 
vessels heated by a medium constantly kept at, or as nearly as 
possible at, that temperature ; also in ‘improvements in apparatus 
used in the manufacture of sugar. 

Fig. 1 shows the apparatus for conducting 
process. The apparatus consists of a 
a jacket b, of such a form as to ad 
quantity of water in it shown. 
boiler, by which steam is const 
jacket 6 in order to keep the 
by which the water in the jacke 
outlet, by which the steam ma 
that the heating medium, acting on the metal of the vessel or pan a. 
may be kept at, or not materially above, 212° Fah. The sugar and 
water in the vessel @ are kept stirred till the sugar is melted, when 
the solution is run into bag filters. The filtered solution is then 
heated to a temperature of from 180° to 190° of Fah., in a similarly 
constructed and similarly heated pan or vessel to that shown at Fic. 
1, after which it is Tun into charcoal filters. The peculiarity of these 
parts of the invention consists in heating sugar and water in a vessel 
or pan, the metal of which is heated by a medium at, or not materially 
above, 212° Fah. ’ The invention further consists in heating solutions 
of sugar, after being bag-filtered and previously to running the same 


the “blowing up” 
pan or vessel a, surrounded by 
o admit of its constantly having a 
¢ 13 a steam pipe leading from a steam 
antly supplied below the water in the 
water boiling; dis an overflow pipe, 
td is kept to the same level; e is an 
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into charcoal filters, in a vessel or pan, the metal of which is heated 
by a medium at, or not materially exceeding, 212° Fah. 


| 
| 


heated to a temperature of about that of melting lead. The fat to be 
distilled (that which it is preferred to employ being animal fat of 
inferior quality) is gradually admitted to the vessel a, taking care to 
prevent the fat accumulating to any extent therein. When the 
vapours, after passing through the lime, reach the receiving vessel 4, 
they meet the vapours of paraffine, which it is preferred to throw in 
in the proportion of one part of paraftine to three parts of animal fat 
distilled; the quantity of paraffine entering the vessel & can be to 
some extent regulated by the cock j! in the pipe j. The vapours as 
they mix are condensed by a jet of natural steam from the boiler 
and are swept by it into the condensing worm. The resulting pro- 
ducts separate on cooling into a solid fat, and a fluid oil, and in order 
to purify the solid matter it is washed with water and gently pressed ; 
it is then ready for the manufacture of candles. The distilling process 
should be carried on as rapidly as possible, as by so doing the loss is 
less than when it is conducted slowly. 


or agitators J, J, by endless chains or bands m, m. The sides of the 
apparatus are closed in, as shown at n, n, the top being left open. 
In order to induce currents of air to pass up within the enclosed space, 
the sides of the pan are cased in, as shown at n',n!, Fig.2. The 
saccharine solution having been brought to proof by evaporation, 
is next run into a vessel, such as is described in respect to Fig. 1, and 
the solution is heated in it to a temperature of 170° Fah., varying 
according to the quality of the sugar operated upon, in order to 
prepare the same for crystallisation, such heating of the metal vessel 
or pan @ being by a medium at, or not materially above, 212° Fah. 
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Errects or SuppeN CuANnGEs o¥ TEMPERATURE.—It is plain, 
therefore, that the proposition which assigns danger to sudden vicis- 
situdes of temperature requires limitation. The effects of a sudden 
descent from one point to another in the scale of atmospheric tempera- 
ture vary according to the state of the body at the time. Without 
going into any physiological discussion respecting the source of animal 
heat, 1 may just remind you of the faculty of evolving heat possessed 
by man and the warm-blooded animals; by which faculty very nearly 
the same degree of inward temperature is steadily maintained under 
very different degrees of outward temperature. If the external tem- 
perature be lower than that of the body, the caloric thereby carried off 
is speedily replaced, in a healthy adult, by this evolution of heat from 
| within, aided by clothing or by exercise. When the external tem- 
| perature approaches the standard heat of the body, sweat soon breaks 
forth, and the superfluous heat is removed by evaporation ; for so con- 
| 





stant is the internal evolution of caloric, that an atmosphere which 
| does not as constautly abstract any of it is essentially incommoding. 
An external temperature of 98°, which is about the average heat of 
the blood in man, is, as you know, extremely oppressive. The terms 
hot, warm, cool, cold, as applied to the surrounding air, are regulated 
| by the sensations that it produces upon the average of persons. If 
the heat be carried off as fast as it is generated, and no faster, no par- 
ticular sensation is felt, and the bodily powers are neither stimulated 
nor exhausted. This equilibrium is maintained (supposing that no 
extraordinary exertions are made), when the thermometer stands at 
62°, or thereabouts. We call that point in the scale temperate. All 
degrees above that point, up to 70, are reckoned warm; all above 70, 
hot. Descending in the scale, we speak of the temperature denoted 
by any degree between the 60th and the 50th as being cool; and 
every lower degree of temperature is cold. I am speaking of the 
average of healthy men; for remarkable diversities occur among 
individuals in respect to the epithets which they assign, under the 
guidance of their sensations, to particular degrees of the thermometric 
scale; their sensations differing according to the power which their 
constitutions respectively possess of evolving heat. Now if this 
power of evolving heat, thus inherent in the system, be entire, and 
active, and persistent—if it have not been weakened by any of those 
circumstances which are known to have the effect of weakening it— 
no peril need attend even violent alternatiuns of external tempera- 
ture. Unusual heat of the body at the time when the cold is applied, 
so far from implying danger, is really the condition of safety, pro- 





It is important, when evaporating cane juice or other saccharine 
solutions, to keep down the heat of the medium used to heat the 
metal pans or vessels employed, to, or so as not materially to exceed, 
212° Fah., to prevent injury to the solution, and at the same time 
to maintain the heat of the medium constantly up to 212° Fah., in 
order that the greatest amount of evaporation may be obtained. For 
these purposes apparatus is employed, combined as represented in 
Figs. 2 and 3, which show two vertical sections of it, the sections being 
taken at right angles to each other. ‘The pan a, the jacket 5, the 
steam pipe c, the overflow pipe d, and the outlet pipe e, are such as 
are described in respect to Fig. 1, but, in addition to the pan or vessel 
a shown in Fig. 1, there are flat tubular passages a'!, ai, through the 
vessel or pan a, in order to present a greater extent of heated metal 
surface to the saccharine solution in the pan or vessel a. Two endless 
fabrics or surfaces f; /, which it is preferred should be of strong sail 
cloth, are suspended from two octagon barrels g, g, to the axes of 
which rotary motion is communicated in any convenient manner; 
h, h, are two smaller rollers, under which the two endless fabrics or 
surfaces pass. ‘The axes of these rollers are received into slots in the | 
fixed plates i, 7, and the ends of the axes are in bearings j, which are | 
capable of being raised or lowered by the screws &, &. By adjusting | 
the positions of the axes of the rollers /, A, the two endless 


vided the heat is steady and permanent. You may read, in Dr. 
Currie’s book, numerous instances of the cold affusion being employed 
in the hot stage of fever, and particularly in cases of scarlet fever, 
not only with impunity, but with great benefit to the patient. The 
same holds true of the application of cold when the body has been 
heated by exercise—and, indeed, whatever may have been the cause 
of the increased heat—provided always that that cause remains 
steadily in action, that there is no local disease, and that the body is 
not fatigued, and fast losing its heat. But if a person be already ex- 
hausted and weakened by exercise—if he be sweating, and rapidly 
parting with his heat—and especially if the exercise be over, and he 
remain at rest immediately after and during the application of the 
cold—then it becomes highly perilous, and likely to produce internal 
mischief. The more correct statement, therefore, respecting the 
application of cold is, that it is dangerous—not when the body is 
hot—but when the body is cooling after having been heated. — Watson's 
Principles and Practice of Physic. 

PsYLLoGrapny.—The Siécle speaks of psyllography, a new branch 
of art, which consists simply in cutting out sheets of black paper in 
such a way as to make a picture having the finish of an engraving. 
It appears that psyllography is a German discovery, its Columbus 


fabrics or surfaces may be caused constantly to retain their correct | being one Herr Schmidt; and great improvements are said to have 


sition on the barrels g, g, and rollers h, h. 
| barrels g, g, motion is communicated to the axes of the two stirrers 


From the axes of the | been introduced by M. Muratiri, an Italian, who has recently arrived 


| in Paris from Ravenna. 
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APPLICATION OF BLAST-FURNACE GASES IN THE 
PRODUCTION OF STEEL BY CEMENTATION. 


Avrnoucs the utilisation of the gases issuing from the mouth 
of the blast-furnace was suggested early in the present century, 
the attention of practical men was not generally turned to the 
subject until after it had been proved that, in suitably con- 
structed furnaces, the temperature requisite for puddling and 
welding iron might be maintained continuously by the com- 
bustion of these gases. 

Since that time numerous attempts have been made to render 
these gases practically available for heating puddling and balling 
furnaces ; but the expectations that were formed in this respect 
are far from having been realised, and they have been much 
limited since it bas been proved, by experience, that the advan- 
tages attainable by the use of blast-furnace gases are accom- 
panied by considerable disturbances in the working of the blast- 
furnace itself. The necessity of drawing the gases from a point 
deep below the mouth of the furnace, for the sake of producing 
uniform high temperatures, involved a corresponding depression 
of temperature in the blast furnace, and also injury to the stack, 
in consequence of the destructive action of the hot gases upon 
the materials of which it was constructed. 

On the other hand, however, the application of blast-furnace 
gases in such operations as require less degrees of heat than 
those above referred to, and consequenily admit of the gases 
being drawn from points near the mouth of the furnace, is 
not attended with the above-named disadvantages, and it has 
become very generally adopted in most instances where the cost 
of fuel is considerable. 

Among the number of purposes to which these gases have 
been applied, is the production of steel by cementation, at the 
Friedrichsthal smelting works in Wiirtemberg. This method has 
been worked there for two years with complete success, 
according to the account furnished by Hr. Reusch, the inspector.* 

The Figs. 1 and 2, represent sections of the cementation 
furnace. The arrangement for collecting the gases is not shown ; 
they are collected 64 feet below the mouth of the blast-furnace, 
which is 28 feet high, and is worked with charcoal, yielding 
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upwards of 750 tons of pig iron yearly. The gases are supplied 
through the tube a, which is rather over a square foot area, and 
is connected directly with the arrangement for collecting the 
gases; it is furnished with the three slides J, the handles ¢, 
of which have screws d from end to end, so as to be moveable 
backwards and forwards. Above these sliding plates are the 
gas tuyeres, e, the front portions, f, of which, may be easily re- 
moved, and closed gas tight with plates, in case the sliding plates 
should admit of leakage during the charging and emptying of 
the furnace. 

The access of air is regulated by means of three vertical slides 
g, Which may be fixed at any position by screws. The cementa- 
tion vessel 4, consists of fire-stone blocks, jointed with fire-clay, 
and is lined with the same material. The flues are so arranged 
that the gases circulate round this vessel, passing from the 
tuyeres f, through the aperture k, and there mixing with air, 
into six vertical flues 7, then under the arch m, they are distri- 
buted through eleven vertical flues at the back and ends of the 
cementing vessel, through the converging flues 0, into three 
vertical flues p, and three horizontal flues g, into the chamber 7, 
which is connected with a chimney thirty feet high, and receives 
also the gases from an adjoining hot-air apparatus. 

The walls of the furnace consist of fire brick to a thickness of 
five inches, surrounded by ordinary bricks to the thickness of 
one foot. At the ends are the charging apertures s, and below 
them openings t for the trial bars. For observing the tempera- 
ture in the furnace there are small holes, closed with clay plugs, 
passing into all the vertical flues. Openings wu are also left in 
connexion with each of the converging flues 0, and near the 
tuyeres, for the purpose of removing the dust that collects in 
them. The solidity of the furnace is ensured by corner plates 
and ties. 

In working this furnace the relative amounts of gas and air 
are regulated by means of the slides b and g, and the draught is 
regulated by contracting or widening the apertures of the flues 
q by means of bricks. 

When a charge is to be withdrawn the flue leading from the 
chamber r to the chimney is closed gas-tight, the slides b are 
closed, the front portions f of the tuyeres removed and replaced by 
gas-tight plates, and all openings carefully closed so as to exclude 
atmospheric air while the furnace is cooling. 

The cost of a furnace for working from 50 to 60 cwt. of ateel, 
together with the apparatus for supplying the gases, is stated to 
be about £64, and the actual cost of conversion of bar iron into 
steel less than 3d. per cwt. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





COAL BURNING ENGINES, 

Sir,—The correspondence which is now before your readers, if 
taken from first to last, will, I think, amply prove that Mr. 
Dewrance’s claim in his patent is entirely unfounded, both as to 
the principle and the application of it; and 1 now only trouble 
you again for the purpose of preventing Mr. Dewrance’s “further 
assistance” leading to a wrong conclusion, which I am sure he 
would not wish to be the case. In speaking of the “ Liver” 
engine Mr. Dewrance contradicts my statement as to Gray's five- 
box, and says that it was merely au old one altered as before de- 
scribed by him. Allow me now to state that the fire box was entirely 
new (inside and outside) and to enclose a sketch of the same 
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which will be found very nearly correst, aud will, I think, justify 
my former remark that ‘it is nearly similar in every respect 
(certainly in principle) to one of those sent you by Mr, Dewrance. 
As to the explosion of the “Liver,” if Mr. Dewrance “veally 
knows the circumstances” one would think be had forgotten 
that it was only a part of the hollow fire-bars (about two-ineh 
tubes) which burst, or else to say that the engine “was a failure 
and exploded,” merely because of the bursting of a tube or tubes, 
in the clenching manner he has done, would indeed be “ un- 
generous.” 

As to the concluding paragraph of his last letter, I really am 
surprised that Mr. Dewrance could pen it in the face of the facts 
I have stated as to the admission of air by Mr. Gray. 

ONE WHO HAS WHISTLED ON AN ENGINE 

TWENTY YEARS AGO. 

*“LIVER’S” FIRE-BOX. 
Sirn,—Having been applied to by more than one party for a 
description of the “ Liver’s Fire Box” (1837), and not being able 
as yet to lay my hands on the drawings, I beg to hand you the 
following descriptive section, which will sufficiently explain its 
principle and form. It certainly had two chambers; U, the 
upper chamber for the consumption of coke, and L, the lower 
chamber for coal; separated from the upper chamber by a 
hollow partition, or feather, E. This feather, nearly all copper, 
was cast in one piece, and its flanges firmly rivetted to the 
front and back of the fire-box, The dark portion of the feather, 
bb, was formed into hollow bars for the purpose of admitting 
smoke or other products to pass through the eoke-fire into the 
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upper chamber. There was also a narrow space left at each side 
between the feather, F, and the fire-box, for the purpose of ad- 
mitting atmospheric air, &c., from the upper part of the lower 
chamber into the upper camber without passing through the 
coke-fire. The lower chamber, L, had the common fire-bars, C, 
with a space, 8, at their upper ends for the admission of atmo- 
spheric air to assist combustion, There was also a third set of 
short bars, B, which caught the small coal which fell through the 
space, S, and the upper part of the bars, C, and which became 
ignited by the heat of the fire immediately above. This fire 
assisted to heat the atmospheric air, which had to pass through 
the space, S. 

The baffle-plates of both doors were perforated; and I do not 
remember Mr. Gray ever having a bafile-plate made that was not 
perforated, 

You will perceive, Sir, from the above description that 
Mr. Dewrance could not have had the remotest idea of the 
principle of the “ Liver's” fire-box, but may have seen some of the 
three engines that Gray and Chanter had made afterwards at 
Messrs. Vernon and Pringles, Liverpool. These fire-boxes were 
something of the step-fashion, which Mr. Dewrance describes, 
After the failure of one of the “ Liver’s” hollow bars, the 
feather, F, was condemned. 





Your correspondent, ‘One who has whistled on an engine twenty 


years ago,” must be a man of very considerable experience from 
his very just remark, that “more depends on the engine-man in 
the consumption of smoke in locomotives than any mechanical 
or scientific contrivance.” For although the “ Liver” would fre- 
quentiy run the distance from Liverpool to Manchester and 
back without smoke being at all perceptible, yet Mr. Gray could 
not say to the directors that the engine would not smoke, forthe 
least neglect on the part of the engine-man would make her puff 
it out quite black, and the directors were very tenacious about 
their Act of Parliament, respecting the consumption of smoke, as 
the railway companies had many and powerful enemies in those 
days. JoHn ROWLAND. 
11, Wellington-terrace, Brighton, Jan. 4, 1858. 





COMPOUND ENGINES, 

Sir,—I herewith enclose for your inspection two diagrams taken 
off one pair of compound engines. There are four engines work- 
ing together—two horizontal high pressure, and two condensers, 
but as the figures from the two pairs are so near alike, I consider 
it useless to send more than two of them, I think you will 
agree when I say, that the advocates of low-pressure boilers and 
engines will scarcely be able to produce any diagrams from low 
pressure engines that will bear comparison with the ones sent 
you along with this note, as far as economy of fuel is con- 
cerned, And I can with confidence assert that the regularity 
of motion, comparatively little wear aud tear, and all absence of 
undue strain at any part of the stroke, cannot be equalled by 
any single cylinder engine constructed to use steam of 30 Ib. 
per inch, expansively, to any degree of economy; nor yet by 
any compound single engine with high and low-pressure cylin- 
der, and working steam at 65 Ib. above atmospheric pressure on 
the boiler, as is the case at the works at which the enclosed 
diagrams were taken, 
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T can produce many instances where the consumption of coals 
is less than 29 ib. (per indicated horse-power) per hour, with en- 
giues compounded in the saine manner as the engines from which 
I took the accompanying diagrams. 1 shali be happy to furnish 
you with any facts iu connexion with this subject that I am in 
possession of; and allow me to say, that I have had ten or 
twelve years’ experience in the altering and compounding nearly 
all classes of engines, but I never met with a condensing engine 
using less than 34 1b. of coal (per indicated horse power) per hour 
even with 30 Ib, above atmospheric pressure on boiler. 
Practica. 


& 
: 
~ 

a 





Iiyde, near Manchester, 
11th January, 1858. 


HIGH AND LOW PRESSURE STEAM. 


Str,—It is from Tox Enorxeer I learn that this discnssion on 
high and low pressure steam commenced with the Association of 
Engineers, at their meeting for self-culture, at Manchester; and 
like men who wished to elicit the truth, they went to the 
fountain head first to ascertain what amount of power actually 
existed in steam when generated under various pressures, and 
supposed to be used under different degrees of expansion. In this 
state | found the discussion when first brought into it by “J. B.” 
I then thought, and still think, that such a body of men meeting 
together to inform themselves upon such a subject, reflected 
great credit on the class to which they belong; I also saw that 
the order in which they had determined to investigate the sub- 
ject was the only logical and sound one—the only one in fact 
that is consistent with a thorough scientific and practical know- 
ledge of the steam-engine. In conformity with the state in which 
I found the subject, I contributed my first letter. I have 
since had to deal with “J. B.'s” peculiar notions. I now find an 
antagonist in “ Omnibus,” but as he is apparently out of his ele- 
ment upon the scientific and practical points connected with the 
steam-engine, and as he seems to be so deeply afflicted and im- 
pressed with the“ degradingand humiliating operations” connected 
with improper bill discounting and commercial stock jobbing, I re- 
commend him to undertake the same careful analysis of the causes 
which have produced such wide-spread misery in the commer- 
cial world as the men he treats so uncourteously are doing, 
through your journal, in relation to the steam-engine, and which, 
hy the way, is the main source from whence such losses must be 
repaired, Practical science and labour have done and are doing 
their duty to mankind. I therefore reeommend “Omnibus” to 
apply himself to his more appropriate vocation, and direct his 
ethical monitions to his erring brethren of the commercial 
wor!d. 

I have now done with the purely abstract or theoretical inves- 
tigation of steam, viewed apart from its action in the engine. 
The only remaining points I shall notice in “ J. 5.’s” letters are 
such as exhibit theniselves in practice, and are best illustrated in 
that connexion. But at this point I shall very briefly explain 
what has been my practical connexion with the steam-engine. Ever 
since the year 1840 my life hasbeen wholly devoted to the designing, 
making, and working high pressure and expansive steam-cngines, 
with their boilers and condensers, in propounding in a simple and 
popular form the essential conditions necessary to be attended 
to to develope the full amount of useful effect which steam and 
the steam-engine are capable of producing with safety and profit, 
and in combatting prejudice, in neutralising cavil, and to the 
best of my ability and prudence threading my way through the 
snares which vested interests and professional jealousy have 
thrown in my way to denude me of aid and influential patronage, 
and as far as possible, to obliterate every indication of my 
labours as soon as realised, In this way I have undergone an 
apprenticeship sufficient to instruct the dullest, and which has 
given me the same certainty of the soundness of my views and 
correctness substantially of my statements, as I have of the sun 
shining. With almost all men against me, Providence has 
been with me, and with a firm reliance on truth and a full cons 
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viction of t so n css Of mi vows, und a con-ciousness «1 
what has |} en cae! my ich nical rovers, T have user 
these and al] other powers I possess to the uttermost, and have 
trusted to the maxim that truth is powerful, and must in the 
end prevail. It is therefore with pleasure I see the indication 
your pages convey, and can recognise in your various corre- 
spondents an acquaintance with the practical bearings of the 
question, which with better informed and more modest men 
would have had its due weight in the composition of “ Omni- 
bus’s” letter. 

It is not at all unlikely that upon some minor points we shall 
be found to have arrived at conclusions differing slightly from 
each other. As, for instance, it has always appeared to me to 
be a matter of first importance that steam boilers should be so 
constructed as to get rid of the destruction of life and property 
from explosion which has been common to all, both high and 
low pressure boilers, as hitherto constructed. That my views 
on this head should have become so confirmed is easy to see ; 
as when I first set out I was using steam at 60 lb. per square 
inch above the railway practice, and even the leading men con- 
nected with the locomotive engine argued against my views on 
the ground of danger from 120|b. on the inch. It was then in 
vain that I pointed to the character of my boiler as a complete 
answex.to that objection ; for several years even the railway men 
condemned my inventions and views upon the alleged ground of 
too high pressure, so that I foresaw that although other engineers 
may destroy scores of lives by the bursting of their boilers, yet 
had I injured a single individual in such way, I, my inventions 
and principles, should have been condemned with exultation. I 
have now for cighteen years been using pressures from 120 to 
200ib., and I have never so much as had an individual 
injured by my boilers, although, in several cases, they have 
been placed in hands who had scarcely known what a steam 
engive was before. Therefore, from the different point of view 
from which I have had to consider the danger of high pressure 
steam to that of several of your correspondents, I anticipate 
they will feel confidence in boilers in the inherent principles 
of which my knowledge and experience tells me there is always 
danger lurking within. 

In the practical application of steam upon the expansive prin- 
ciple, there are indications which have favoured the hypothetical 
opinion that something was wrong in the abstract views that I 
have presented in the latter part of my last letter. This 
opinion was held by many, who even admitted that the expan- 
sive action was highly economical up to about 50 lb., as after- 
wards the economy fell off rapidly. These opinions were formed 
upon the Cornish mode of using steam, and with the double- 
stroked crank engine the indications favouring this opinion 
were more conspicuous, 

These indications were traced by me to their true cause in the 

year 1845, and my views upon them are briefly but plainly stated 
in my lectures, and in the appendix annexed to them, which 
first appeared in the Mining Journal and in Bradshaw's Railway 
Gazette at the time of delivery, aud in 1846 were published by 
me, and some 800 copies of them sold and given away. Many 
of your readers, I have no doubt, are aware of these lectures. 
I may also add that my views on this subject are briefly referred to 
in two - apers I read at the meetings of the Mechanical Engineers, 
at Birmingham, the first on the 26th of April, 1848, and the 
second on the 13th of June, 1848. As these lectures are out of 
print, and have been so for the Jast three or four years, it may 
be agreeable to some of your readers, and pardonable in me, if 
I make a short extract, which will be found at p. 48, see also p. 90 : 
—* To illustrate my views, and to give the best practical in- 
stance I have yet been able to obtain, I will instance a small 
two cylinder engine, the cylinders of which are each six inches 
diameter and fifteen inches stroke. These cylinders were 
both connected with the boiler, and formed two distinct engines, 
having their cranksat rightangles ; the steam used in these engines 
was 116 lb. pressure, cut off at one sixth of the stroke, and with a 
vacuum on the exhaust side of the piston. The steam, on first 
coming in contact with the metal of the cylinder and piston, 
would have a temperature of 341", but if the end of the cylinder 
and piston with which it came in contact were not of so high a 
temperature, a part of the steam would be condensed by im- 
parting heat to them, which would be so far lost as a motive 
power ; the water still remaining in the cylinder, the steam being 
cut off from the boiler, by its rapidly expanding takes a lower 
temperature, and on the communications being opened to the 
condenser its temperature is reduced to 141°, or 200° below that 
which it bad when it first entered the cylinder. But while the 
steam rapidly changes its temperature, the parts of metal with 
which it first came in contact would retain the temperature of 
341° were it not that water is present, having a tendency to take 
the form of steam again in proportion to the less tension of the 
vapour by which it is surrounded and the heat of the bodies 
with which it is in contact. Now here we see we have vapour of 
small tension in such vacuum, while we have 200° of excess of 
heat contained in the piston and metal of the cylinders; the 
water which, in the shape of steam at high pressure, imparted 
this heat, is still ready to carry it away in the shape of vapour to 
the condenser, and again prepare the metal to act as a condenser 
on the introduction of the hot or high pressure steam. It will 
he observed that the process of cooling, of which I am now 
speaking, is entirely an internal one. It remains farther to note the 
quantity of water thus transposed from the state of steam to that 
of water, and vice versa. The engine made 100 strokes per 
minute, and supposing only half an inch of water thus srans- 
posed at each stroke of the piston, we have a loss on the 200 
strokes of the piston equal to 100 inches of water per minute, or 
more than three cubic feet per hour, yet this small quantity of 
water or the half-inch at each stroke would scarce be perceptible 
when spread over the interior of the cylinders and on the pis- 
tons.” These three cubic feet, and upwards, of water formed in 
this case a loss of full 50 per cent. on the actual quantity of water 
passing through the engine. As the temperature in the con- 
denser will seem high, it is best to remark that I was condensing 
by means of my condenser in the air, and in this case in a 
room also, and at the time the temperature of the room was 
generally 90°, and a vacuum of 20 to 21 inches of mercury. I 
trust that you and your readers will pardon this rather long 
extract, as it shows what my views were upon this subject in 
1845. At that time they were considered visionary, but to 
me they presented an established fact for my future guidance. 
By this, and a great number of experiments made at the London 
works and in Birmingham, I had quite satisfied my own mind 
of the results to be obtained, so that it has ever since been with 
me only a question of the best and simplest mechanical means 
by which to realise the very Jarge amount of power I then knew 
was thrown away by the modes in general use. 

The explanation I have given above is the true cause of 
all the mystery that hangs over the expansive action of steam ; 
and, as a consequence, it not only explains the mystery which 
seemed to e the use of steam when applied expansively, 
but it is consonant with all the variations that are so per- 


plexing to men in the seeming contradictory practical 
remulta that are obtained from different engines, As we here 


see that if the working cylinder be encased in steam hotter 
han the expanding steam, or be placed in the smoke-box, or 
he steam be in some degree superheated, so as to prevent this 
internal evaporation taking place, then the practical effect must 
vary in proportion with its more or less completeness in pre- 
venting this internal condensation in the first place, and as a con- 
sequence the non evaporation or useless transfer of heat from 
the boiler to the condenser in the second; hence it is easy 
to account for the conflicting evidence upon which even prac- 
tical men support their diverse opinions. 

As “J. B.” refers to the condensed water that is found in the 
cylinder, the above is my reply to him on that head, and it will 
also serve as a reply to all he says on super-heating liquifiable 
gases or steam, and their rapid enlargement of volume at first, 
and afterwards requiring a greater range of temperature for a 
given enlargement of volume; as this is simply due in the first 
instance to the minute particles of liquid which exist in such gas 
or steam, being still in the liquid form ; but although there is not 
much rise of temperature required, in the first instance, yet 
there is the same large quantity of heat needed, as weight 
for weight would produce the same enlargement of volume 
from the body of the liquid supposing the pressure to 
remain stationary. In a word, these effects are simply 
another illustration of the minute particles of the liquid 
I have represented as existing in the steam and on the hot 
metal of the cylinder, which, with a diminishing pressure, pro- 
duces the same consequences upon the matter under notice as 
continuing to add heat to such bodies in the liquid state 
with a stationary pressure. 

To conclude with “J. B.,” I observe, that although I have 
not made so much show in the world as other men, and that it 
is also but too true that I have had to fight a very uphill course, 
solitary and alone—unfairly treated and misrepresented by 
many—and yet I have been a keen observer of every point 
which practically could be turned to good account in the steam- 
engine, and in conjunction with close watching, have gone 
through a more practical course of training upon the subject than 
the eminent men he refers to would like to undertake. But, having 
had all the phenomena of high-pressure steam and its deport- 
ment in the engine under expansion practically under my notice 
for eighteen years, I feel justified in assuming I know some- 
thing of the matter; and by presenting my reasons and evidence 
in proof of all I state, it may assist others to determine that 
which, in a matter of this kind, is of immense importance to 
mankind—namely, the true state of the case. This is what I 
have aimed at in all my remarks upon the subjects I have had 
under notice. 


Pimlico, Jan. 4, 1858. J. CRaDpock. 


The time is drawing near 


Str,—Palmam qui meruit ferat. 
“Let 


when the palm is to be given to one of the disputants, 
him who has won bear the palm.” 

The important question at issue is, I believe, “whether high 
or low pressure steam is perferable in point of economy.” If 
this be the question, it is a comprehensive one, and the question 
of fuel is only one item of preference and economy. 

Now, should it be conceded that Mr. Craddock, with his 
400 lb, pressure, can make a pound of coal per hour do the work 
of a horse, or that Mr. Ingham, with his 1,000 lb. pressure, can 
economise coal still further, it does not follow that the palm 
should be given to Mr. Ingham for the high pressure system ; 
for any plan which is liable to break down (witness the high 
pressure gun boats), or which requires more than ordinary care 
and skill, or which gives out an irregular force, is not economical. 
Another objection to high pressure steam is the time consumed 
to get up the steam, and the loss of so much steam when the 
engine is stopped for the nignt. Though it is necessary to have a 
store of force or heat husbanded up to cause regularity of 
motion, it is not necessary that all the store of power should be 
in the water and steam. This is a bad practice, a great over- 
sight and want of thought. Some manufacturers, where coal is 
cheap, will have plenty of steam room and plenty of boiler 
room, In the iron works especially, where explosions have been 
frequent, boilers are huge reservoirs of power, placed often- 
times out of doors, sometimes exposed to wind and rain, the 
heat badly applied, and the firing worse. In such cases a 
large store of superheated steam is absolutely necessary, and 
hence the enormous loss from radiation. (All steam above the 
atmospheric pressure may be said to be superheated.*) These 
huge boilers, with 5 lb. and 101b. additional pressure, added to 
Watt’s 2} lb. pressure, are now called low pressure, and no 
wonder that they should sometimes blow up, especially when 
injured by hard water and by intense heat. But lately the 
greatest number of explosions have been small high pressure 
locomotive boilers. Why name these things? Because the 
idea of a low pressure engine is associated with something 
cumbersome and dangerous. 

The remedy for such a state of things appears to be to have 
smallers boilers, well protected and close to the engine—round 
upright boilers, one-fourth the size, having the whole of the heat 
applied and detained inside, but first concentrated on a fire- 
brick stove and bridge, that the radiation may be constant and 
the heat equal. A store of heat would thus be husbanded up in 
fire-brick in the centre of the boiler, and this heat would assist 
to inflame the gas. Such a simple, plain low pressure boiler and 
stove, with Prideaux’s furnace valve-door, and with surface 
condensers, that the pure water (made hot by the air-pump) 
may be worked over and over again, will do more to economise 
and perfect the steam engine than high pressure steam and cut- 
offs. 

In Watt's time, five feet of boiler surface for every horse- 
power were badly applied to the fire, then seven and a half feet, 
then came Parker’s plan of ten feet, and, when high pressure 
came into fashion, fifteen feet were required. Now, however 
humiliating it may be, it does appear that we should go back 
again to five feet, with thinner plates and a better disposition, 
so as to take up all the heat. In reasoning from analogy, one 
would think that less than four feet of thin copper surface, 
always opposed to a clear fire, would absorb the heat from 3 lb. 
of coal per hour ; if so, what a simple, small affair a low pressure 
steam engine boiler would be. 

But the real fact is, Mr. Editor, low pressure has been 
ignored. All improvements have been based upon high pressure 
as an absolute necessity. It is now getting on for twenty years, 
I think, since Craddock first tried his revolving air surface 
condenser. Alas! had he been a low pressure man, had he 
used plain copper boilers and substantial condensers of cast and 
wrought iron, and had he caused the air or water to move 
instead of his condensers, what a national saving he might have 
effected! What an independence he might have realised ! 
What victims he might have rescued from torturing existences 
and horrible deaths ! 

These means, and all the ways and means, to economise 
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steam and material without resorting to that rude system of 
generation under an unnatural pressure, is the great desideratum 
for the rising generation of engineers ; for the steam engine will 
never be a perfect and a complete’ machine as long as it is 
cumbered up with high pressure steam. 

We ought not to conclude our observations on this important 
cause without acknowledging that the world owes a great debt 
to Mr. Davies and to you, Sir, for both of you have done 
good service. Numbers will now be found to take up the 
cause. Generations will applaud the originaters for reviving the 
good old cause—the cause of the low pressure steam engine, the 
cause of progress, the cause of humanity. 


December 81st, 1857. OMNIBUS. 





Str,—All your correspondents seem to be agreed that high 
pressure steam is the most economical, excepting Mr. Davies, 
and I have no doubt that he would be brought to think the 
same if an efficient engine could be constructed to get over the 
difficulties and dangers now experienced in using high pressure 
steam. Ithas been an admitted fact from the time of Hornblower 
and Watt—I have put Hornblower first because he was the first 
to use steam expansively—that there is gain in using steam 
expansively ; but, Mr. Editor, I cannot impress too deeply on the 
minds of your correspondents the necessity there is for a change 
in the engine and boiler before expansive working can be carried 
out to the utmost. It has been proved, beyond doubt, that the 
single cylinder cranked engine does not give out the power it 
ought to do, if we cut off at less than one third, although your 
correspondent, Mr. Ingham, tells us of cutting off at 1-25th. If 
he will take the trouble to look over the reports upon the Cornish 
engines, he will see a difference of 30 per cent. between the 
results obtained with cranked engines and direct pumping 
engines. He may boast of his indicator diagrams cutting off 
at 1-25th, but if he will give us the coal burnt, and the machinery 
turned, at this grade of expansion, it will perhaps satisfy your 
readers better. He seems to think I am not up to the mark in 
high pressure; but allow me to tell Mr. Ingham that I am as 
great an advocate of high pressure steam (worked expansively) 
as be is, or perhapsa greater, but I cannot think that 1,000 1b. to 
the inch will be used in our present engines. No, we must first 
of all use fresh water in our boilers, as I said before ;—the 
greatest drawback to the use of high pressure steam lies here. 
I think these are the points that ought to be discussed instead 
of the expansion of steam; let us find out the disease, then 
apply the remedy, as steam will expand as it did of yore. 

I have been trying to convince several persons in England to 
introduce high pressure steam, both in stationary and locomotive 
engines, for several years, but prejudice is so great against any- 
thing new that I had almost given it up; but the controversy in 
your paper roused the almost latent fire of one who has experi- 
mented “‘too well, but not wisely:” butenough. If any of your 
readers feel desirous to have a glance of what has been done, 
practically, on a small scale, ten years back, although I could 
never convince anyone to try it on a large scale, 1 would draw 
their attention to the following facts. Whenever I have proved 
a thing on asmall scale, many persons’ excuse has been—* Oh, it’s 
only a model ; it will never do on a large engine.” Other similar 
excuses have been given. I was at one time trying to convince a 
person of the utility of an invention,—a compound engine. I 
placed the engine under his entire control, and he admitted a gain 
of 50 per cent. between using the steam in one and both cylinders 
This was in a high pressure engine, and the steam was only 28 lb. 
to the inch. What would haye been the result of using a pressure 
of 60 lb. to the inch? Yet, for all this, he was afraid of adopt- 
ing it. So much for prejudice. A second part of the invention 
was to use fresh water in steam boilers, This was tried on a 
small scale, and the engine was run at a speed of 180 revolutions 
per minute; that is, 360 exhausts in a minute, and a vacuum kept 
of 28 inches of mercury. I think, Mr. Editor, this was not bad, 
I will send you drawings of the arrangement if you think proper, 
or any of your correspondents may see the models and drawings 
by applying to me. Your correspondent, A. B. Ex, still adheres 
to his assertion of there being thirteen times the power by 
expanding 49 times. Now, the logarithm for 50 times is 3-912; 
and adding one makes it almost five times instead of thirteen 
times. As he says, I assert still, that Ernest Alban has proved 
that hemp packing has stood 1,000 Ib. to the inch. 

Manchester, December, 1857. JAMES SUTCLIFFE, 


ee 


Sir,—I beg the indulgence of a trifle more space in your valu 
able journal. It appears to me that the discussion on the steam 
question will shortly draw to a profitable close. And I am 
sure the public are greatly indebted to your kindness for the 
freedom of expression you have afforded on this important 
subject. 

For myself, I have read with interest and profit the valuable 
letters of both advocates. And, as I follow them closely, I per- 
ceive the more cautious and reasonable of both parties incline a 
little towards each other’s position. 

I ventured, in my last letter, to say, that a cubic inch of water 
would require the same amount of heat to convert it into steam 
under a pressure of 30 lb. as under a pressure of 60 Ib.; and 
that by generating steam under the latter pressure, it became 
qualified for increased usefulness and economy, applied expan- 
sively. 

is sommes the experiments of your correspondents have verified 
the correctness of the above, within very narrow limits, and that 
it is sufficiently near to be accepted. ' 

From this we may infer that equal increments of heat in the 
generation of steam are accompanied by equal increments of 
density ; and a diminution of capacity for latent caloric in the 
steam space is accompanied by increased development of tem- 
perature, If this be true, density and pressure being equal in 
the presence of water, then the reduction of these by expansion 
is but a transfer or reconversion of sensible into latent heat, or, 
in other words, a conversion of both into mechanical effect. 

A considerable 'amount of heat requires to be imparted to 
water before ebullition will ensue under atmospheric pressure. 
And it is only after this amount has been imparted to the whole 
of the water in a boiler, that subsequent quantities of caloric can 
become available for purposes of motive power. Perhaps the 
heat impinging more intensely or directly upon certain particles 
than others, the water being then suitably prepared, may be said 
to induce in them a greater disposition to that new order of 
arrangement, the larger globular or steam form. And they may 
then impulsively rob the adjoining particles of a portion of their 
heat to make up the sum of latent caloric necessary for increased 
capacity in the new state. But whatever may be the case, it 18 
certain that a great amount of heat is swallowed up, and the 
new form is become a storehouse of motive power to be expan- 
sively applied. It cannot be otherwise applied, for if not applied 
expansively in both the boiler and the engine, it must expand from 
the one to fill the cylinder of the other. If we had 1,000 cubic 
feet of water, at a temperature slightly below 212°., we could 
not abstract the excess of heat, contained above the atmosphere 
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temperature, therefrom, and concentrating this upon some small 
portion, make it a vehicle for obtaining motive power thereby. 

The new state is requisite to furnish a medium sufficiently 
mobile and elastic. 

But it will be asked by the inquiring, how it is that only twice 
the quantity of heat requités to be imparted to steam, in order 
to obtain double the pressufe, seeing that more than double the 
mechanical effect is evolved expansively ? We could all wish for 
satisfactory answers to many questions, the facts of which it 
were hard to dispute; btit this may, perhaps, admit of solu- 
tion when it is considered that subsequent quantities of steam 
are raised from water previously prepared and enclosed. For 
as there is a diminished capacity for latent heat through in- 
creased density, and twice the amount of caloric is required for 
the conversion of two quantities of water into steam in the 
same space, then that amount of heat due to diminished capacity 
must contribute to increase temperature ahd motive power, or 
expansive range. 

But, Mr. Editor, there are a few principles by which this 
question will necessarily be much affected, and which neither 
of us as advocates can be long regardless of, viz., that increase of 
temperature is accompanied by increased power of radiating 
heat. And also, if I may use the phrase; an increased impene- 
trability to the reception of heat from the furnace beneath. 
Large exposure of surface is also & serious drawback. And these 
considerations clearly show, that though we may obtain double 
mechanical effect from double pressure, and double economy in 
use also under certain conditions; these conditions are subject 
to the influences above stated ; and this discussion will, indeed, 
have been useful, if it will serve to fix a pressure under which 
steam, other circuiistances being equal, can be most advantage- 
ously generated and pees. J. RAMSBOTTOM. 

Accrington, Jan. 12, 1858. 


SOLUTION OF THE PROBLEM OF THE SCREW-PROPELLER. 


Srr,—It is, I believe, full time I should send you the solution 
of the problem of the screw-propeller T submitted, through 
your paper, to the scientific world upwards of two months ago. 
Before doing so, it may be well, first; td fepedt the problem. It 
is as follows :—What is the variation of pitch a screw-propellet 
should have, that every part of it will serew forward with equal 
velocity from one extremity to the other; and why it should 
have one particular pitch, and no other ? 

The answer is, that the screw should have one-sixth of its 
pitch at its centre, in consequence of half its diameter being 
equal to one-sixth of the circle the screw would perform when 
revolving ; thus, for instance: —When the centre of the blade, 
at its extremity, is six inches in advance of its centre line to- 
wards the quarter of the circle the screw would perform when 





revolving, one inch should only be given at its centre, also taken 
from its centre line. And should eight inches be the width of | 
the advance, then, also, one-sixth part of the eight inches should | 
be allowed at the centre, reckoned also from the central line; and | 
so on, to any size required, one-sixth being the proportion for 

determining the pitch of the screws. Such is the solution of 

the problem. The following sketch will explain the principle | 
more fully. | 














The lines A, A, running parallel to each other, represent a block 
prepared for cutting outa screw-propeller. B, B denote the 
edge of the screw and its variation of pitch to one-sixth 
from the centre line, C, C, and also one-sixth of the large circle, 
taken likewise, and calculated also, from the proportion it 
occupies of the quarter of the circle the screw will perform when 
revolving. The reason I reckon to the quarter of the circle is, 
that at that point ends the advance from the centre line. As I have 
already presented this discovery to the country, I may take this 
opportunity of recommending a great improvement to the screw- 
propeller, whereby less room for suction or vacuum would 
exist. That is, that: no boss whatever should be left at the 
centre but for the flat edge of the screw to be run on, merely 
leaving a sufficient thickness to cover the axle on which it is to 
be placed, causing the screw, when viewed at the extremities of 
the shaft, to represent something of the form of an hour glass, 
and merely exhibiting the variation of pitch at the upper and 
lower sides, as seen in the accompanying sketch. On cutting 
a screw as described the improvement will easily be under- 
stood, 

The gentleman who signs “Inventor” may be happy to learn 
that the aérial screw will have a far greater advantage over the 
one employed in the water than he or any other person is probably 
aware of, and I may surprise many by stating that I firmly believe 
it can be worked toat least double the power in theair than in the 
water; for instance, when a screw propeller arrives at a certain ve- 
locity in the water, it gradually loses its propulsive power until 
it becomes nil, which occurs either by air getting into it, or by 
its forming a vacuum, whereas nothing of the kind can happen 
with the screw in the air, and the quicker it is turned the 
greater will be its force of propulsion. Let the experiment be 
tried, and I venture to say it will prove to be the fact, for I have 
tried it on a small scale, and fuund it so. The skimming vessel 
may then be brought to perfection ; but I must say I have not 
much confidence on a smooth under surface for navigating the 
ocean, having witnessed the effect of the waves on the flat- 
bottomed gondolas of Venice. I would, therefore, propose for 
improvement a scoliop shell surface for the bottom, to be con- 
tinued on to an elongated form in front, and on a good elevation 
to place one aérial screw with a slanted roof to the steamer in front 
to screen the remainder of the ship from the great draft of air. Of 
course, this will be recognised as being the principle of the aérial 
chariot, which I have no doubt will soon be acknowleged perfect 
in every particular, There can be no danger apprehended from 
the waves coming in contact with the screw, as it would pass 
through them and prevent their striking. 

In reply to the remarks of Mr. Hopkins, on the plan I sug- 
gested for deposing the Atlantic cable. I must first remark 





that he again attempts to base his argument on an idea of his 





own, not mine, I assure him, and which he can easily ascertain 
by again referring to my letter, that I never proposed applying 
a chain for supporting the fish or ball. I clearly stated a cord, 
or rope, marked at intervals, &c. This is certainly a very odd 
way of reasoning, to suppose a plan and then argue against it. 
However, it speaks well of the pla» I proposed, inferring that 
no fault could be found, except by resorting to such an expedi- 
ent whereby he is enabled to find fault with the great weight it 
weuld incur for the vessel to carry, &c. Therefore, I believe I 
need not add any more to that which I have already written on 
the subject, except to remark that the direction of the support- 
ing cords to the fish or ball will prove a perfect guide for 
ascertaining the pressure on the cable, by the forward motion 
of the steamer, and it can therefore be dealt out accordingly. 
But of the plan proposed by Mr. Hopkins, I must say, that I 
cannot conceive how he could think of proposing to sustain the 
cable by an almost innumerable quantity of buoys to retard its 
sinking; surely he cannot be aware that its slow sitiking was 
the cause of its breaking when attempted to be deposited in 
the Atlantic, when a too great extent of it was exposed to the 
pressure of the under-current of the sea. If Mr. Hopkins sug- 
gested weights to be applied occasionally to sink the cable with, 
then I could conceive greater velocity, but this would un- 
questionably occasion anovher failure before it attained near the 
distance it reached on the first attempt; nor is it easy to conceive 
Mr. Hopkins serious when he proposes to attach such a number 
of buoys as would be supposed from the sketch he gave, when 
on very little reflection it must be evident that two or three 
ships would be required to carry them, without reckoning on the 
impossibility of attaching them while dealing out the cable at 
four or five knots an hour. 


Lion’s Den, 2lst Dec., 1857. CaRLINGFORD. 





THE COMPOSITION OF ROTARY MOTION—THE GYRO- 

SCOPE—SILVER’S GOVERNOR. 
Sir,—I agree with Mr. Rigby, whose letter will be found at page 
25 in your number for January 8th, that there is much looseness 
in the phrases reported by the Liverpool Courier to have been 
used regarding Rotary Motion at the Liverpool Literary and Phi- 
losophical Society; but I think Mr. Rigby is not himself quite 
accurate in all his statements. 

To make what I have to say quite plain, I will first describe 
the gyroscope as consisting of a fly wheel set on pivots in a ring, 
which I will call A. This ring, A, is set on pivots in a second 
ring, B, which last is mounted in a frame so as to turn about a 
vertical axis. The axis of each separate piece is at right angles 
to that of the piece in which it is mounted. In Foucault's 
experiment to show the rotation of the earth, the ring A was 
placed horizontally; the ring B was graduated, and its apparent 
movement was observed by means of a microscope; or a long 
pointer was attached to the ring B, so as to traverse a graduated 
arc. The motion so observed would certainly be equal to that 
of the earth multiplied by the sine of the latitude (or rather the 
cosine of the angle made with the earth’s axis by the axis of 
the ring B), provided all frictional resistances were annihilated. 
I think it is only charitable to assume that if Professor Hamilton's 
lecture had been more fully reported he would have been found 
to have referred to the motion of the ring B. The fly-wheel 
itself would of course appear to make an entire revolution of its 
plane in twenty-four hours were the instrument perfect. In his 
first and second paragraphs, Mr. Rigby seems desirous of con- 
veying the impression that Foucault’s instrument was perfect ; 
in his third paragraph, however, he indicates some defective 
points. In his last paragraph he professes to interpret what 
Mr. Elliot is reported to have said, but I dont think he does so 
correctly. I think the remarks about Foucault's gyroscope were, 
on the whole, to the effect, that from the difficulty of adjustment 
it was doubtful whether the motion observed was due to the 
action of the earth’s rotation or to the imperfect adjustment of 
the instrument. These remarks apply more particularly to the 
experiment for showing the amount of the earth’s rotary motion. 
Even the balancing of the instrument is more accurately obtained 
by Observing its behaviour when in action than when it is at 
rest,—by comparing its performances with what it ought to do 
on the assumption of the influence of the earth’s rotation. The 
rotation of the earth could not be quantitatively determined by 
means of the gyroscope alone. Even the result of the simpler 
experiment for finding the points of the compass could not be 
depended upon. Of course the gyroscope shouid be *‘ constrained 
to move with its axis in the true horizontal position,” or, more 
correctly, with its axis at right angles to the axis about which it 
is free to turn; but we can only be certain that the instrument 
is accurately adjusted—that we have given the axis the true 
position—when we find it indicates the precise positions of the 
compass points as determined by some other means. During 
the short time the fly wheel spins in the experiment for showing 
the quantity of the earth’s rotary motion, the error, with 
Foucault's arrangement, may be very little; but how is it to be 
calculated, or how, without the error being determined, can the 
amount of the earth’s motion be ascertained from the experi- 
ment? The experiment may be commenced with the ring A at 
right angles to the ring B; but it will very soon leave that posi- 
tion, and the instant it does so, the friction of the fly-wheel 
pivots will tend to twist round the outer ring B, and thereby 
quite disguise the action of the earth, The friction of the 
pivots about which the rings A and B turn might possibly 
be calculated, but I think it would defy the best mathe- 
matician living to calculate the amount of the effect of the 
friction on the fly wheel pivots. The subject was very 
much discussed in the French Academy in 1852, when 
Foucault first exhibited his apparatus, and M. Person pointed 
out the defective nature of the instrument at the time. 
Foucault undoubtedly arrived at his results independently of 
what had been done by others before him; but in 1809 or 1810, 
the gyroscope had been used to show the precision of the equi- 
noxes; in 1832 Prof. Johnson, of the Franklin Institute, exhi- 
bited apparatus, showing a great variety of beautiful rotary 
experiments, and amongst others that of Foucault’s, in which 
the weight of the instrument is supported in mid air as it were ; 
and in 1836 Prof. Sang, of Edinburgh, in an elaborate paper, 
pointed out the application of the instrument to show the rota- 
tion of the earth, but was deterred from making an instrument 
by the difficulty of constructing it with sufficient accuracy. 
Froment, under Foucault's direction, made the first instrument, 
actually showing the influence of the earth’s rotation in 1852 ; 
and to Foucault also belongs the credit, as regards both theory 
and practice, of applying the gyroscope and a mechanical com- 

ass. 

The experiment by which it is proposed to show the amount 
of the earth’s rotary motion is, perhaps, the most important of 
ail those with the gyroscope, at least in a scientific point of view, 
and I think it may be made, if not absolutely perfect, at any rate 
much nearer perfection than it is at present. I intend trying 
the following plan when I can get a sufficiently perfect instru- 
ment for the purpose. Leta pulley be fixed on the ring B and 
pass a fine cord once round jt aud over two pulleys on 





horizontal spindles, and append a scale pan to each end of 
the cord. Let the horizontal line between the two last 
pulleys be a tangent to the pulley on the ring B. At 
first put equal weights into the scale pans sufficient to tighten 
the cord and make the frictional resistances uniform, but not 
more than sufficient; then observe the action of the apparatus. 
The increased resistance to the relative motion of the ring B will 
cause the ring A to turn about its horizontal axis; add weight to 
the proper scale pan until this motion of the ring A is entirely 
prevented and it maintains a position at right angles to the ring 
B. The added weight will then just counteract the effect of 
friction on the pivots of the ring B, and if the axis of this ring is 
not parallel to the earth’s axis it will also counteract any tendency 
the earth’s motion may have to move the ring A about its axis. 
This at the same time involves the annihilation of the effect of 
the friction of the fly-wheel pivots, and of the pivots of the ring 
A. The relative motion of the rin, B will, of course, cause one 
weight to rise and the other to fall, but any tendeucy to error 
that might be produced thereby would be corrected by modify- 
ing the weights. The relative motion of the ring B and, of 
course, of the plane of the fly-wheel will, in this experiment, 
depend on the position of the axis of the ring B. If this axis is 
vertical the motion will be as that of the earth multiplied by the 
sine of the latitude. If finclined to the horizon so as to 
_ to the earth’s axis the motion will be equal to that of 

he earth,—that is, a revolution would be completed in twenty - 
four hours. 

On page 24 of your paper for 8th of January, you give a 
description of Mr. Silver’s very ingenious governor. This con- 
trivauce very much resembles a French invention, patented some 
years ago; I, however, allude to the subject here to express a 

t that it will be found wholly inoperative on board ship, for 
which situation it seems to be expressly designed. Its action 
depends, to a great extent, upon the fly-wheel being quite loose 
upon the shaft, but in practice the slightest angular movement 
of the ship will jam the wheel hard and fast on the shaft for the 
time, unless the axis of such motion happens to be exactly 
parallel to the shaft. This jamming will be the effect of the 
composition of rotary motion as exemplified in the case of the 
gyroseope. If an angular movement is imparted to the shaft in 
one plane the fly wheel will tend to twist in a plane at right 
angles thereto, and this twisting will, of course, jam the wheel 
fast on the shaft. This might possibly be prevented to some 
extent by having the fly-wheel loose and free to twist on a 
spherical boss on the shaft. The bevel wheel h would, in this 
case, require to be detached from the fly-wheel with which it 
might be connected by a key permitting the fly-wheel to twist. 
With this modification which Mr. Silver is quite at liberty to 
adopt, I think the governor will prove itself very efficient for 
marine purposes, 


11th January, 1858. Epmunp Hunt. 





ROYAL AGRICULTURAL SOCIETY AND STEAM ENGINES, 


Sir,—A letter from “ One of your Readers,” in your last week's 
paper, calls attention to the rules of the Royal Agricul- 
tural Society, as laid down for the trial of the portable and fixed 
engines at their Chester meeting, and with which we find many 
faults, but in so doing forgets the peculiar circumstances under 
which they are issued. In the first place, the Royal Agricultural 
Society has a decided right to lay down such rules as it considers 
advisable when it offers its prizes for competition ; and secondly, 
the object aimed at therein is to prevent the manufacture of 
engines to compete for the prize different from those ordinarily 
supplied to the ircustomers. I will follow the recommendations 
in order : first, in steam boilers, the tubes are not to be placed 
nearer than one inch. It will be found on examination of the 
boilers of the portable engines now in use (except when they 
were built for “ Prize Engines”), that the tubes are from three- 
quarters to one-and-a-half inches apart, and this distance has been 
adopted to meet the facts that impure water has frequently to 
be use|, and consequently they are more liable to be choked than 
locomotives which only use clean water,—that the drivers are 
generally agricultural labourers, and are consequently not fitted 
to work a machine which requires the services of a highly skilled 
man. It is also a fact, that a maker refused to sell the engine 
shown at the Exhibition of 1851, because the tubes were placed 
so closeJ together that they did not like to risk it in ordinary 
work, .I agree with your correspondent as to the second recom- 
mendation. The third recommendation is rendered necessary, as 
some engines are made so complicated that it is very difficult for 
any but a good workman to repair derangements that may occur 
in working, and consequent loss of time is the result (and this 
should count against them for the prize), to enable the judyes to 
detect the absence of piston rings, guide blocks hollowed to 
redeem friction, &c., things that would not be allowed in 
practice. 

Recommendation 4.—The coal hitherto used has been Welch, 
and no doubt it will be used again to render the trials of any 
value with regard to those hitherto made, but should any other 
kind be substituted, it will only produce an apparent falling off 
in the duty of all the engines tried, and will not affect one more 
than another. 

With recommendations 5, 6, 7, and 8, I fully agree. That a 
minimum thickness of tube has been given is highly necessary as 
the tubes in many of the prize engines have not exceeded 16 or 
18 W G. in thickness and would be quite unserviceable in general 
use, and “ One of your Readers” can hardly justify the piacing 
them only 3-8ths of an inch apart as was done in some of the 
engines shewn at Paris, The 5-8ths inch tubes are decidedly 
too small for coal, and I consider the 2}-inch none too large for 
portable or even for Jocomotive engines. The order against 
pumps having more than two valves does not by any means 
exclude a check valve between the pump and the boilers. The 
proportions of valves, are mechanical details, that come under 
recommendation 3. The use of a water gauge at the trial of the 
portable engines will be a great improvement, and one that 
should be carried out if possible. As to fixed boilers, I do not 
consider that the Society expects the boilers to be brought there 
bodily, but that drawings will be considered sufficient, with the 
fittings shown on the ground. ‘The increase of the tubes to three 
inches is requisite to meet the diminished draught that is 
generally obtained in stationary boilers, 


Northampton, Jan. 6th, 1858. Witiiam Batwey, 


IxcrustaTions In Steam Bortens.—A Paris letter says :-—" It 
is well known that steam boilers, after some time, get encrusted with 
the saline substances contained in the water used for producing steam, 
and it is not always easy to free the inner surface from these encrus- 
tations. A method has lately been resorted to for obtaining this result 
with very little trouble. The boiler having been allowed to cool, a 
strong current of heated air or steam, at a high temperature, is intro- 
duced through the cock, the man-way being made to communicate 
with the chimney flue, so as to produce a powerful draught. The 
metal of the boiler being a better conductor of caloric than the crust, 
dilates, and the encrustation cracks in several places, and then crum- 
bles to pieces, al 


- a-- 








JAN. 15, 1858. 











7a == 





ROBERTSON’S MACHINERY FOR BOILING RAGS, &c. 


PaTENT DATED 9TH JUNE, 1857. 
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Tus invention by Jolin Robertson, of Valleytfield, Mid Lothian, relates 
chiefly to the construction of machinery for treating or boiling rags 
or other materials prior to their being used in the manufacture of 
paper. The special objects being to facilitate the charging and dis- 
charging of the contents of the boiling vessel, and to simplify the 
means for communicating a rotary motion to it. 

Fig. 1 is a longitudinal elevation (partly in section) of one modifi- 
cation of the improved machinery; Fig. 2 is an end view of the 
apparatus, having one half of the end cover removed to show the 
internal arrangement of the boiler, and Fig. 3 is an elevation or 
side view of the end cover and apparatus for slinging and removing 
it. The boiling apparatus is primarily supported by two cast-iron 
standards A, each of which carries a pedestal bearing B, in which the 
shaft C rotates. To one end of the shaft C is keyed a spur wheel D, 
motion is communicated thereto from the main or driving shaft EF. 
This shaft is carried in a pair of pedestal bearings F, one of which is 
in this modification bolted to the wall box G, and the other to one of 
the standards A. The main shaft FE. derives its motion direct from the 
engine or other prime mover, and communicates this rotary motion 
through a pinion H, titted at its inner end to the spur wheel D. As 
well as the wheel D, the shaft C also carries two antifriction wheels 
I, which are driven by the motion of the shaft C. Parallel with the 
antifriction wheels | is fitted another and corresponding pair of anti- | 
friction wheels J, and upon these four wheels the boiler K rests and is | 
driven thereby. ‘The boiling vessel K is a cylindrical vessel, made of 
boiler plates rivetted together ; the ends are spherical, and one of them | 
L is rivetted to the boiler, whilst the other one forms a moveable | 
cover M, which is secured to the cylindrical part of the boiling vessel | 
by means of bolts, ‘To each end of the cylindrical portion of the | 
boiling vessel K is rivetted a cast-iron flange N; these flanges rest 
upon the antifriction wheels I and J, which are made with a tlange or 
rim similar to a railway wheel, which prevents the boiling vessel 
moving from its position upon the wheels. A rotary movement is | 
communicated to the boiler Ko by the motion of the antifriction | 
wheels I, which are driven by the shaft E. The secondary pair of 
antifriction wheels J are not driven from the prime mover, but merely 
rotate with the motion of the boiler K, and thereby serve to reduce 
the friction of the flanges N. The interior of the boiler K is fitted 
with a smaller sized cylinder O, made of perforated iron plates, and 
arranged concentric with the outer vessel K. The perforated cylinder 
O is divided as it were into segments by a series of radially disposed 
fins or partition pieces P ; these tins are attached to the outer cylinder 
K, and project inwards through the perforated cylinder O; the fins 
P are thus arranged for the purpose of agitating or breaking up the 
mass of rags or other materials placed within the boiler, so that the 
alkaline liquor or other cleansing agent employed may freely permeate 
the whole. The cleansing agent and the steam used for heating it are 
admitted to the interior of the boiler K through the end L, which is | 
fitted with a stufting box and gland Q; the inner part of the stuffing | 
box terminates in a chamber R, from which the pipes S diverge. | 
These pipes S are carried outwards to the annular space between the | 
boiler K and its inner cylinder O, where they pass along between the 
two vessels and terminate at about the centre of their length, as | 
shown in the longitudinal view, Fig The stuffing box Q receives 
the end of a pipe T, through which the alkaline liquor or other cleans- 
ing agent and the steam is passed. The pipe T is attached tu a two- 
way pipe U, one passage of which is controlled by the cock V, 
whilst the other passage W, which is intended for the admission of 
steam, may be controlled by a cock or valve fitted to any couvenient 
part of the steam pipe. The arrangementof the pipe T in the siutling 
box Q admits of the admission of liquid or steam at pleasure without 
impeding or interfering with the rotary motion of the boiler K. The 
rags or other materials to be cleansed or treated are introduced to the 
interior of the boiler K by removing its end M; this end cover is | 
made of boiler plite rivetted to a cast-iron flange, on the inner side 
of which is turned a projecting rim X (Pig. 3) which fits into a cor- 
responding groove Y made in the flange of the boiler K. The pro- 
jecting rim X and croove Y are turned to fit each other accurately, so 
28 to obtain a steam-tight joint, when the end cover M is s¢ cured by 
its connecting bolts to the vessel K. For the convenience of removal 
the end cover M is arranged so as to be readily attached toa travelli 
carriage, which moves to and fro upon a rail titted to a beam overhead. 
The end cover M bas a hook projecting trom its flange, by which it 
is attached to a shackle Z; this shackle is suspended from a pair of 
pendent bracket pieces a. These bracket pieces a are attached by nuts 
to the spindles ot 
the rail ¢ fitted to the beam d. With this arrangement the end cover 
M may be slang while the nuts are unscrewed, and the cover may then 
be moved awsy from the boiler, atlording convenient access to its 
interior. A gauge cock e is titted in the cover M, for testing the 
height of the liquid or cleansing agent within the boiler. The rags 
or other materials to be operated upon are put in the perforated vessel 
O and the cover M bolted on, and a sufficient quantity of alkaline 
liquor or other suitable cleansing agent is admitted through the pipe 
T by turning on the cock V. When the desired quantity has been 
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passed into the vessel, the cock V is turned off and the steam admitted 
through the lateral branch W and pipe 'T. 


The boiler is pow put in 


a pair of wheels b, which traverse to and fro upon | the two dies a, b, are brought to, 
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' motion through the medium of the shaft E and the antifriction wheels 


I, the pressure of the steam being meanwhile regulated so as to mnain- 
tain the desired temperature within the boiler K, The rotary motion 





of the boiler causes the rags to fall over and over upon the fins P, by | 


which they are separated, so that the liquid used as the cleansing 
agent is freely brought into contact with the different portions of the 
materials. The rotary motion of the boiler is kept up as long as may 
be considered necessary to effect the thorough cleansing of the 
materials under operation. When it is desired to remove the materials 
from the boiler, the steam is shut oi, and the rotary movement of the 
boiler is stopped, when the two cocks /and g are in a vertical line, as 
shown in Fig. 1; the lower cock g is now opened to permit the escape 
of the cleansing liquid, which escape is hastened by the pressure of 
the steam upon the liquid. When the liquor has run off the steam 


may be carried away by a pipe screwed on to the end of the cock /; | 


and may be economically applied to the heating of the next charge 
of the cleansing liquid; the end cover M is then removed, and being 
drawn away from the boiler, the cleansed rags or other materials are 
allowed to full into boxes placed underneath for the purpose. The 
emptying of the boiler is facilitated by putting it in motion, which 
causes the contents to be rapidly discharged. The rags or other 
materials, after having undergone the preparatory process of cleansing 
and boiling, are then ready for the subsequent operation of being 
beaten into pulp. 


ro 


KS’ IMPROVEMENTS IN GUN BARRELS. 
PATENT DATED 8tu JUNE, 1857. 

Tus invention, by Edgar Brooks, of Birmingham, consists of an 
improved mode of manufacturing gun barels and other articles by a 
peculiar process of welding. ‘lo manufacture gun barrels, a rod of iron 
iscoiled in a helical direction upon a cylindrical rod or mandril, the 
coils of the helix being brought as close together as possible. A coil 
of this kind is represented in elevation in Fig. 1. The coil is raised 
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| great as to hurt the grain. 


to a welding heat, and is supported internally by a mandril; it is then | 
submitted to the compressing or percussive action of a pair of dies, | 
of the form represented in longitudinal and transverse sections in | 








2, each of the dies a, 6, being a hollow semi-cylinder. ‘Lhe coil 
is compressed or hammered between the dies a, b, until it is welded 
into a compact ho!low cylinder. In order to secure the lateral welding 








of the coils together, the interior of each of the dies a, b, is provided | 


with a series of projecting ribs e, d, having such a figure, that, when 
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they form a hollow cylinder, 
lical coil of the same pitch as 
is so placed between the} dies 
dies press when the dies close, 





in the interior of which is situated a he 
the coil to be welded. The heated coil 
a, 6, that the pr jecting ribs e, d, in the 
upon the middle or edges of each coil e of the helix. By pressure 
upon the middle of the coils e they are made to spread laterally, and 
press against each other with great force. By pressure upon the 
edges of the coils c, nearly the same effect is produced. A firm 
welding of the coils e together is thus effected. When removed from 
the dies, the partially formed barrel has a projecting helix on its 
exterior, as represented in the elevation of the partially formed barrel, 














Fig. 35 the weld being situated at the points indicated by the lines | 


| of water when it boils. 
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el. The dies, Fig. 2, may be made to operate upon the coil, Fig. 1° 
either by a percussive action, or by pressure; but when pressure 
is employed, it is preferred to apply it, by means of rolls having 
grooves, the figure of which resembles the interior of the dies, Fig. 2, 
in all essential respects. 

Fig. 4 represents in elevation, and Fig. 5 in vertical transverse 
section, a pair of rolls for applying the requisite pressure for welding 
the coils e, e, Fig. 1. The upper roll is marked a, and the lower roll b. 
These rolls correspond to the dies, Fig. 2, and the helical ribs, d, 
correspond to those in the same figure. The welded tube, produced 
by the operation of the rolls upon the coil, is precisely similar to that 
produced by the dies, excepting that, when the rolls are employed, 
the tube is somewhat elongated. 

The arrangement above described is sometimes modified by using 
two helical ribs in the dies, the ribs crossing one another so as to 
produce crossed projections in the welded coil. In this case, when 
rolls are used, they have double or crossed helical ribs, suitable for 
the production of the welded tube. The coil is supported by a mandril 
or internal support while being operated upon. 

In order to give a cylindrical figure to the barrels they may be 
operated upon by a pair of dies or swages, or by a series of hammers, 
anda V-shaped die; or, when rolls are used, the barrels may be 
passed through the cylindrical grooves /; /; Fig.4, after they have 
been passed between the ribbed grooves gy, g. ‘The grooves,/;,/, give 
a cylindrical figure to the tube or barrel ; or any other figure may be 
given to the tube or barrel by rolling or otherwise. 





Capacity or THE Human Bopy For Enpurtne Heat.—In the 
year 1760 and 1761, MM. Duhamel and ‘Tillett were appointed to 
devise some means of destroying an insect which consumed the grain 
in the province of Angoumais, in France. ‘They found that this could 
be done by subjecting the corn, and the insects contained in it, in an 
oven, to a degree of heat great enough to kill the insect, but not so 
In order to ascertain the precise heat of 
the oven, they introduced into it a thermometer placed upon the end 
ofa long shovel. The mercury, when the thermometer was with- 
drawn, was found to indicate a degree of heat considerably above that 
of boiling water. But M. Tillet was aware that the thermometer had 
sunk several degrees as it was drawn towards the mouth of the oven. 
While he was puzzled to invent some way of determining more 
exactly the actual degree of heat, a girl, who was one of the 
attendants on the oven, offered to go in, and to mark with the pencil 
the height at which the mercury stood. And she did enter the oven, 
and remained there two or three minutes, and then marked the ther- 
mometer at 100° of Reaumur, which nearly equal 260° of Fahrenheit. 
M. 'Tillet then began to express some anxiety for the safety of the 
girl, but she assured him she felt no inconvenience, and stayed in the 
oven ten minutes longer, during which time the mercury reached the 
288th degree of Fahrenheit’s scale—denoting 76° of heat above that 
When she came out her complexion was 


| considerably heightened, but her respiration was by no means 


quick or laborious. 


This experiment was afterwards repeated. 
Another girl remained in the oven as long as the former had done 
at the same temperature, and with the same impunity. Nay, she 
even breathed, for the space of five minutes, air heated to about 325° 
of Fahrenheit—or 113° above that of boiling water. The publication 
of these facts naturally excited the curiosity of scientific men, and 
other experiments were scon instituted, Dr. Dobson, of Liverpool, and 
several other persons with him, shut themselves up in the sweating 
room of the public hospital there, the air having been heated till the 
quicksilver stood at 224° of Fahrenheit. They did not experience 
any oppressive or painful sensation of heat. Dr. Fordyce and Dr. 









| Blagden made some remarkable trials of the same kind. They entered 
| rooms artilicially heated to a very high degree, sometimes naked, and 


sometimes with their clothes on, and bore the extraordinary tempera- 
ture of 240%, and even 260%, for a considerable time, with very little 
inconvenience. In all these experiments it was found that the animal 
heat, as ascertained by thermometers placed under the tongue, or 
grasped in the hand, was scarcely increased at all; and the respiration 





but little affected; but the pulse was very much quickened. The 
frequency of Dr. Blagden’s pulse in one instance was doubled. You 


may read a detailed account of these experiments in the Philosophical 
Transactions ; but to give you a more lively notion of the degree of 
heat to which the bodies of these gentlemen were exposed, I may tell 
you that their watch chains, and other pieces of metal about them, 
became so hot that they could scarcely be touched; and when they 
breathed upon the thermometer, the mercury immediately sank 
several degrees; each act of expiration produced a pleasant feeling of 
coolness in the nostrils, and they cooled their fingers by breathing 
upon them. In and by the same heated air which they respired, eggs 
were roasted quite hard in twenty minutes, and beef-steaks were 
dressed in thirty-three minutes: and when the air was blown upon 
the meat by means of bellows, it was sufficiently cooked in thirteen 


minutes, It is ascertained then, beyond all doubt, that the human 
body is capable of sustaining these very high degrees of temperature, 


Jor a short time without detriment.— Watson's Principles and Practice 
of Physic. 
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TO CORRESPONDENTS. | 


Norice.—The first two volumes of THE ENGINEER may now be had, ready bound, | 
price 16s. each; also, Volume Three, price 18s. Orders received by the Pub- 
lisher, 163, Strand. 

We have received several letters on the launching of the Leviathan in addition to | 
those we have already published, but as it is now to all intents un fait accompli, } 
we do not think it necessary to publish them. 

We purpose next week to publish the index to our fourth volume. 
prised in a sheet and a-half of the ordinary size, and will, together with the ac- 
companying number, constitute a double number, to be charged as before, 15., 
stamped edition 1s. 2d. 

H. H. (Salford).— We should think inquiry at Liverpool would enable you to ob- 
tain the appointment you are seeking. We hardly think any plan short of per- 
sonal application on board steamers or at the owners’ offices is likely to succeed. 
Vacancies are soon generally known at places where ships’ crews are in the habit 
of meeting. 

Goosequitt.— We have never altered the orthography of the word \fo which you re- 
Ser. Lfit has been altered at all (and we presume it must have been from your 
statement) it has been altered by the compositors, who possibly have a@ preference 
Sor the shorter word. We assure you they are quite our masters. 

W. B. (Guildford).— With respect to your inquiry we think you had better write 
or call upon the doctor to whom your invention was submitted, and ascertain if 
he has reported upon it ; then see the gentleman who referred it to him. Your 
sceond invention may safely be submitted to Messrs. Benham, of Wigmore-street, 
and your Uurd scheme, we think, you should carry out yourself, making the 
articles and selling them, Mr. Watkins, the trimming-seiler, of Regent-street, 
or Mr. Miley, of Warwick-street, Golden-square, would, no doubt, advise you as 
to this. In all cases where inventions have been actually carried out and have 
succeeeded, it is a pity that they should not be secured by a provisional protection, 
when (except there are other patents for the same things, not specified) they may 
be safely shown to anyone. 

. H. (Cleveland -street).— Your questions are very indefinitely put ; consequently, 
we are not quite sure if we understand your meaning. As the leverage of the 
handle is 6} to 1, and the force exerted at the end of it is 20 1b., the total pres- 
sure on the plunger is about 133} lb., which is equal to 134 lb. per square inch, 
the area of the plunger being 994 square inches. The pressure per square inch 
in the connecting pipe and on the ram piston is, of course, the same as that in the 
pump—namely, 134 lb. per square inch. The total pressure on the ram piston 
is a little over 947 lb., its area being 7°0686 square inches. The ratio of the 
pump plunger to the ram piston is 1 to 7°11; consequently, to raise the latter 
1 foot the former would have to make 7°11 times the number of strokes through 
the same distance, but as it only moves 3 inches instead of 12, it must make Jour 
times the number of strokes, or nearly 20} strokes. in order to raise the ram pis- 
ton 1 foot. Thirty strokes per minute could, probably, be easily made, the exact 
number greatly depending upon the amount of beef and plum-pudding your lad 
received for his work ; but if only 28} strokes per minute were made, tt would, of 
course, from what we have said above, take just a minute to raise the ram piston 
1 foot. If twenty strokes were made per minute it would, of course, take longer, 
or nearly a minute and a-half. We do not know what you mean by “each” stroke 
of the plunger. The pressure on the lever, and consequently on the plunger and 
ram piston, is supposed to be constant, the ram piston being gradually raiséd, 
the pressure remaining uniform. 


Tt will be come | 


| 
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ON SOUND. 
(To the Editor of The Engineer.) 
Sin,—It strikes me that the idea of sound being in any way produced by the 
air is not what is the case, for although sound may not be enabled to be con- 
veyed without air, I do not think it follows that it is produced by it. 

For example, when I strike my hand upon a table I produce sound, as 1 
believe, simply on account of the friction exercised, and although air is re- 
quired for its transmission, I maintain that it has nothing to do with its 
production. When I pass my hand rapidly through the air I produce no, 
or very little sound ; but surely, if air has everything to do with it I ought 
to make much noise. Now the air pump experiment with the bell does not 
at all disprove what I say, as some may perhaps think; it only proves that 
air is necessary for the transmission of sound, without in any way showing 
that it is necessary for its production. 1 think then that sound is produced 
merely by friction, sometimes by the friction of two hard bodies striking 
one another, by the air striking hard bodies, as in the case of the blast of a 
trumpet, the human and other voices, &c., and vice versa, as when a “ crack” 
is produced by a whip, and the friction of the particles of air upon one 
another as exemplified in the whistling of wind, thunder, and other 
phenomena. You might not object to favour me with your opinion as to 
the probable correctness of my view of the question. A. D. 

December 28th, 1857. 

[ We believe it is always understood that sound is, striclly speaking, a@ sensation 
excited in the organ of hearing, although it is the usage to associate the term rather 
with the motion that gives rise to it than with the effect itself. We suppose our corre- 
spondent is correct in assuming that is not the vibration of the air, but an effect pro- 
duced in a solid body communicated by the air to the ear, and producing the peculiar 
sensation with which we are so well acquainted. The air is simply the medium, not 
the cause of sound. We were not aware that the air pump experiment was adduced 
as @ procf that the air caused the sound, it certainly does prove that the air is the 
medium. But air is not the only medium, and if our correspondent will place his 
ear on the table of his air pump and ring the bell, he will hear the sound quite as 
distinctly as though the receiver had not been exhausted, and this proves that the air 
is simply one of many media for sound, and not the cause of it. We believe sound 
is caused by the rapid vibration of the particles or molecules of any body communi- 
ca'ed to the air by some elastic medium] 





IMPROVED BARKER’S MILL. 
(To the Editor of The Engineer.) 
Sta,—My improvement consists in having a large cavity or cistern where 
the horizontal arms meet the vertical one, and the object of this is to cause 
an increased pressure upon the water according to the law regulating the 
pressure of a column of water upon a large surface. Nevertheless, the cis- 
tern should not be so large as when full of water, to be of such a weight as 
to counteract the increased reactive force produced by the increased force 





with which the water would make its exit from the horizontal arms, on 
account of the increased rapidity of its motion. This might be applied to 
all hydraulic machines upon this principle. J. A. D. 

December Sth, 1857. _ 

IS AN ENGINEER AN APPRAISER ? | 
(To the Editor of The Engineer.) 

Sim,—An engineer is called upon to put a value on a certain number of 
articles, say machines, &c, 

Query.—Is he liable to a penalty for so doing, and is the act illegal; he 
not having first obtained a license as an appraiser ? ws. 

[He must first take out a license as appraiser, that is, supposing he is to be paid 
Jir his valuation.) 








COAL BURNING ENGINES. 
(To the Editor of The Engineer.) 
Sim,—I have no desire to dispute Mr. Yarrow’'s priority of ideas, secing 
that they were but shadows of what he has lately given in substance, and as 
he has ‘so honourably awarded me the priority of claim to combustion 
chambers, I have no reason to give further trouble on this subject. 
Hanover-park, January 12th, 185s. Joun DEWRANCE, 





MEETINGS FOR NEXT WEEK. 

INSTITUTION OF ENGINEERS IN SCOTLAND.—At the Philosophical Society's 
Hall, George-street, Glasgow, on Wednesday, the 20th January, at 8 p. m. 
new members will be balloted for, and the following papers Yead:—" On | 
a Serewing Machine,” by Mr. S. M‘Cormick, 
Canals by Screw-Steamers,” by Mr. Neil Robson. 
Ruilways, by Mr. William Johnstone. 
J. G. Lawrie. 


“On the Navigation of 
“On a Joint-Chair for 
“On Pointing Fire-Arms,” by Mr. 


INSTITUTION or CiviL ENGINEERS.—Tuesday, Jienuary 19, at 8 p,m., d's- 
¢ ission upon Monsieur Guérin’s paper, “On Railway Brakes,” and “On 
= antag Tools for the Manufacture of Engines and Boilers,” by Mr. T. §. 

awyer, 

Scctery or ARTS.—We inesdey, January 20, at 8 p.m., “On a New Mode 
of Manufacturing Steel," by Mr. William Clay, of Liverpool. 
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FRIDAY, JANUARY 15, 1858. 


THAMES PURIFICATION. 


THE questions of purifying and embanking the Thames are 
similar in many respects to those of the epnseth Grant 
and the Jews’ Disabilities. They all come up (and of 
course go down again) periodically. The same arguments 
are employed, year after year, both for and against them, 
but we never seem nearer their final solution. As pos- 
session constitutes nine points of the law, so the status quo 
of these several questions appears to constitute their nine 
points, and to render them capable of resisting all attempts 
satisfactorily to settle them. It is true that the doctrine of 
“ Whatever is, is right,” is a very old fashioned one, and 
one which individually most of us are ashamed to acknow- 
ledge, but collectively, we adhere to it with amazing 
tenacity. It must be admitted that it agrees wonderfully 
with the constitution of the English, and makes it almost 
impossible for them to imagine any change being made in 
existing institutions. Can we, for example, easily picture 
to ourselves promotion in the army apart from favouritism ; 
or an alderman sans protuberance? Can we imagine 
London porter without flies, or Thames water without mud 
and sewage? Is it possible to conceive a charity boy pos- 
sessed of calves? an honest cabby? or a Polish exile who 
does not maintain that he has enormous possessions in his 
belov'd coentéry? We say these things are most difficult 
for Englishmen to conceive, the reason being that all 
existing things and old institutions have become, as it 
were, part of us: in other words, we practically consent to 
the truth of the doctrine referred to. We believe that 
certain things are, by nature, suited to each other, and are, 
by time-honoured custom, rendered almost inseparable. 
We should as soon think, either by persuasion or force, of 
making a cabman strictly honest as of making a blackamore 
white by scrubbing. Filth and the river Thames stand 
intimately related to each other, having kept company for 
centuries. ‘The unrestricted use of the Thames’ mud banks 
is indissolubly connected with the liberty of the subject, and 
consequently cannot be disturbed. Upon these banks the 
free and enlightened citizens of London continue to deposit 
the remains of their surplus cat and dog population as of 
old; and the stream of mud-larks flows and ebbs inversely 
but as regularly as the tides. We have conversed with 
several aldermen as well as mud-larks—respectable larks, 
too—on the state of the river Thames, but have uniformly 
failed to put the scent strong cnough before them to make 
them acknowledge that any objection to it worth naming 
exists. One and all appear strongly opposed to any 
change being made. 

On the other side, however, we now have the honourable 
members of both Houses of Parliament. During the latter 
part of last year they had reason to complain of want of 
fresh air during their deliberations, and Mr. Goldsworthy 
Gurney was instructed to prepare a report on the state of 
the Thames. He was also requested to “explain” the 
means he had previously referred to for preventing a 
further pollution of the river and the atmosphere about the 
Houses of Parliament during the construction of any 
system of drainage that may be carried out. ‘This report 
and the explanation are now before us; and a most scien- 
tific production it is. In perusing it we must, however, 
say that we have been compelled to follow the course of the 
« deposited sewage,” and have “ rolled about under the laws 
of convolution” a good deal, not unfrequently “ ricochetting 
from point to point,” until we have been “ carried beyond the 
force of the current” of his argument, and have “settled 
down in a vertical retrograde, generally not far from the 
outlet,” that is, where we were at the beginning. In sober 
earnest, Mr. Goldsworthy Gurney, who, we believe, is 
really a very unassuming and scientific man, has crammed 
into his report more technicalities and coined words than we 
ever remember to have secn crowded together in the same 
space, except it be in a technological dictionary. ,He has 
indeed done what he says he did at the inquest of the five 
men killed in 1852, by the gaseous sewage in the Warwick- 
strect (Pimlico) sewer, namely, given “a long evidence,” 
which might have been conveniently shortened and ren- 
dered far more agreeable. After Mr. Gurney has taken us 
“up the sides and down the middle” a great many times, 
we are able to gather from his report some useful facts, 
which he has nevertheless almost hidden under a cloud 
of “upcasts” and * downeasts,” “retrogrades” and 
“eddies,” “ freshet heads” “casts of sewage,” and “ brat- 
tice cesspools.” Science was surely never so pedantic 
before! Mr. Gurney first divides sewage as it comes from 
the drains into “soluble,” “insoluble,” and “ wriform ;” 
and tells us what fortune befals each portion, From ex- 
periment he finds that the specific gravity of insoluble 
sewage is 1°325, and that it will sink at the rate of about 
a foot per minute in still water, or in slow currents. That 
it will also precipitate in stronger currents, moving in 
“parallel lines,” but that at a greater rate than 170 feet 
per minute it will not precipitate ; because then the “ foree 
of convolution is greater than the foree of gravitation.” 
In currents above 170 feet per minute the sewage is always 
kept ina state of mechanical mixture; but it sinks at all 
times of tide, along shore, and on the turn of tide at high 
water, wh® it becomes quiescent, or nearly so. Thus im 
the middle of the river it is kept in mechanical mixture, 


| but “in the slack, retrogrades, and eddics along shore, it 


will invariably sink.” Mr. Gurney further tells us that 
“on the flow there are two forces” (that of the freshet 
downwards, and the tide upwards) “ operating in opposite 
directions,” and that these “ contending forces are under the 
first law of motion, and of necessity produce considerable 
agitation ;” although we never knew “ considerable agita- 
tion” was a necessary consequence of the collision of two 
bodies, “ under the first law of motion,” except it be be- 
tween two corporeal bodies in a great hurry and in a crowded 
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thoroughfare, when we should natarally look for “ consi- 
derable agitation ” and irritation into the bargain. 

But to pass on. Mr. Gurney states that the tideoff the 
terrace of the Houses of Parliament runs at from three to 
four miles per hour in the middle of the stream, but that 
nearer the shore it falls into a slack, or takes an opposite 
direction, and assures us, as a positive fact, that “ when the 
stream runs up the eddies run down,” and “ when the stream 
runs down the eddies run up.” Looking along the river, 
he says, two black lines may generally be seen stretching 
along the sides, and that these black lines are a series of 
cesspools filled with sewage. To ascertain the proportion of 
insoluble sewage contained in different parts of the river, 
Mr. Gurney used a glass cylinder, 10 feet long, graduated 
in tenths ‘of an inch. Four sets of experiments were 
made, viz., (at the surface) at half tide and high water, at 
15 feet below the surface, and (at the surface) at low 
water. The water in the several experiments was .taken 
from the centre of the stream, half-way between the 
middle and the shore, and within twenty yards and 
three yards of the shore. These experiments were made 
opposite the Houses. ‘The results were. respectively as 
follows :—From water taken at half-tide, the deposit was 
18°, 21°, 26°, and 38°; at high water the deposit was 
nil., 18°, 25°, and 40°. Fifteen feet below the surface, 
19°, 21°; and within twenty yards of the shore, at a 
depth of three feet, 37°. Atlow water, nil. at the centre, 
but 64° within three yards of the shore. Water taken 
from the retrogrades showed a deposit of 98°. Experi- 
ments were also made in submitting water, taken from dif- 
ferent parts of the river, to the test of aberration of light, 
through a 12-inch medium. Taken from the middle of the 
river (at high water) near the surface, it gave an obscura- 
tion of 4 per cent. ; at fifteen feet below the surface it gave 
64 per cent.; at half-way between the middle and the 
shore, 14 per cent.; from within twenty yards of the 
shore, 66 per cent ; and water taken from a brattice, within 
three yards of the shore, gave total obscuration.” In 
other words, through brattice water, by the aid of a 12-inch 
medium, you could see nothing! After this, our readers 
will doubtless rejoice to hear that the colouring matter in 
river water usually gives, through a 12-inch medium, only 
from 4 to 6 per cent. of obscuration. 

It appears that “ from the Penitentiary to Hungerford is 
the most filthy part of the river, mainly occasioned by two 
retrogrades, one outside the libraries and Speaker's official 
residence, the other at Hungerford.” How dreadfully un- 
fortunate that one of the retrogrades should have singled 
out the House books and the Speaker, te saturate with its 
baneful exhalations! From experiments, Mr. Gurney finds 
that about one-fifth of the sewage is dissolved after a week's 
maceration ; and he states, that the soluble parts of the sew- 
age are carried away by “the excess of the downcast,” and 
consequently, we presume, do little harm. 'The end of all this 
is that the “pollution of the Thames is occasioned by precipi- 
tation of sewage in the retrogrades and brattice cesspools in the 
river.” To remedy the evil, Mr.Gurney recommends,—* That 
all the retrogrades and brattice cesspools be destroyed—that 
all obstructions to a uniform flow of the river, at low water, 
be removed—that all the projections along shore be rounded 
off, and the hollows filled up—that the serrated edges of 
the river at low water be made plain, and continued along 
the whole line of low water mark—that the width of the 
water-way, When the tide is at its lowest ebb, be not more 
than 140 yards from side to side; so that the river may 
run, not only in a uniform current, but at a rate of not less 
than 225 feet per minute ;” and finally, “that from low- 
water mark upwards, the beach be so constructed that the 
shore may rise at about an angle of 3 or 4 deg. with the ho- 
rizon; or,in road-making language, of not less than 1 in 
16, to facilitate the fall of the sewage into the bed of the 
river. 

Passing on to the consideration of “ gascous sewage,” 
Mr. Gurney tells us it is a deadly poison, and that it will 
burn like street gas, silently from a jet, when unadulterated, 
and explode when in mixture with common air in certain 
proportions. He tells us how, for a long time, offensive 
smells were complained of in the courts of law at West- 
minster, and how, on one occasion, the judges were “ driven 
from their benches by a sudden outhreak of stench,” which 
also reached the Houses of Parliament; how. he was re- 
quested to examine into the matter, and how he chased the 
stench, and caught it escaping from the open end of a 
sewer, at the end of Westminster Bridge. He narrates how 
he forthwith trapped the said sewer, and stopped all further 
complaints for the space of five years; when the trapping 
was washed away and the stench suddenly returned; the 
conclusion from this obviously being “that the mouths of 
all sewers alongside the river should be trapped.” Any 
inconvenience arising from closing the mouths of sewers, 
Mr. Gurney proposes to overcome by making openings in 
them near the mouth of the trapping, from which the 
foul gases “ might be withdrawn and destroyed in situ, or, 
more properly speaking, decomposed, and re-formed into 
inoffensive combinations.” Mr. Gurney notices the failure of 
experiments made in Brussels and London for purifying 
the putrid gases of cesspools and sewers by fire, and attri- 
butes it to the difficulty of heating all the elements 
involved up to the requisite temperature, namely, 600°. 
This difficulty, he states, he has overcome in the appa- 
ratus at work in the Houses of Parliament, which has 
been in use;for four years, for burning any sewage 
which might be pent back by trapping the 
mouth of the Bridge-streect sewer. Mr. Gurney  con- 
cludes his report by stating that “If the retrogrades be 
destroyed, the mouths of the sewers trapped, and the sew- 
age gases burnt, all cause of complaint of the atmosphere 
about the Houses of Parliament would cease ;” adding that 
“a question would probably arise” (it did arise at the meet- 
ing of the Board of Works on Monday last), “ as to whether 
any drainage of London beyond the natural outcast power 
of the river would ever be required.” 

This view of Mr. Gurney’s on the drainage of London 
may be looked upon as another “ opinion” for Mr. Thwaites’ 
lucky bag. We now wait for two other opinions ; first 


Pac Ss 


that of Messrs. Bidder and Hawkesley ; and secondly, for 
that of the Royal Commission on the value of sewage as 
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manure. When these come to hand, Mr. Thwaites may 
shake up and dip, feeling assured that he cannot go far 
wrong in selecting from such a collection of “all blanks and 
no prizes,” some plan which is certain to please a few, if 
from no better reason than that it displeases a few more. 
So many cooks will surely spoil even the Thames broth! 
It would be a curious inquiry to determine how many 
degrees of “ obscuration” the question of the purification of 
the Thames is involved in, and through what “medium” 
its present fogginess is likely to be made clear. 


ACCIDENTS IN MINES, 


Tr is quite clear that, in spite of the incessant recurrence 
of mine accidents, gross want of care and skill are yet dis- 
played in mine management. We have had frequently to 
point out the stupid indifference of the miners themselves 
to danger, and their utter want of precaution in its avoid- 
ance. The numerous accidents of an unusually fatal cha- 
racter that have happened seem to have hadsome slight effect 
on colliers themselves, and recent accidents have apparently 
less frequently arisen with them. In many cases, too, 
there has evidently been more determination on the part of 
managers to enforce the underground rules, as numerous 
convictions before magistrates for their breach testify. 

The recent inquiry into the circumstances attending the 
death of the two men killed by the explosion at the Straf- 
ford Colliery, near Barnsley, reveals a degree of incompe- 
tency and indifference to the safety of the workmen, on the 
yart of the steward and his deputy, perfectly incredible, 
oe for the facts that came out in evidence. 

George Rhodes, miner, working in the Parkgate drift, 
said that on going down into the pit on the night before 
the explosion, he tried the gas at the scaffold, when it fired 
at the lamp. He told William Carr, the deputy, that there 
was more sulphur than there should be; but he paid no 
attention, and walked on. When he was coming out at 
night the gas fired again at his lamp. It was well known 
that there was gas in the pit, and witness and his com- 
panions had had conversations, and said they must mind 
what they were doing. 

Thomas Field, hurrier, saw the gas fire at the lamp on 
the day before the explosion. William Carr, the deputy, 
had been with him when the gas had fired below the 
scaffold. The first shift he went down he told Mr. Shears, 
the steward, that the place was not fit to work in on account 
of gas. 

William Carr, after fencing with the coroner’s questions, 
and evading all admissions as far as possible, was yet 
obliged to allow that the grossest neglect of the rules of 
the mine had been allowed, and that the ventilation was 
wretchedly imperfect. 

Upon such evidence the jury could not, of course, fail to 
declare the existence of a “gross want of care in the 
general management and ventilation of the pit,’ and their 
opinion of “ the incompetency of the whe 

And is this all that is to be done when men’s lives are 
wantonly sacrificed ? Truly, life is of little value if it be 
so. Colliers’ lives, at any rate, are only of small worth. 
‘The steward and his deputy are as certainly the authors of 
that murderous explosion as if they had laid the train and 
fired it with their own hands. Guy Fawkes was not more 
wilful than they. And yet, forsooth, they get off with 
a few hard words. A declaration of opinion satisfies the 
consciences of this merciful jury. Mens’ lives have been 
sacrificed, it is true, but they were only colliers. Hard 
words are a sufficient retribution for the murder of a col- 
lier or two. 

a the scene of the accident had been on a railway 
instead, and that the engine driver or guard had been half 
as much implicated as Stear and his deputy, we venture 
to say a few hours would have seen them in prison, and a 
coroner’s jury bringing in a verdict of manslaughter—and 
justly. Such difference is there between the result of an 
Inquest on a mine and railway accident. Such is the glo- 
rious equality of English justice ! 

Coroner’s justice is only one of the striking efflorescences 
of the office. Being apparently only to a small extent 
amenable to public opinion, or controlled by the laws of 
the land, coroners have been, from time immemorial, noted 
for their defiance of both. The freaks they have played 
are a scandal to our administration of justice, whilst their 
verdicts set at defiance law and equity both. No wonder 
that a cry has arisen for the abolition of the office, and the 
transfer of its business to our ordinary courts of law, 
Such a change only can secure uniformity in the adminis- 
tration of the law, and the security of liberty and life, it is 
the highest glory of that law to ensure. 


THE LEVIATHAN, 


THOSE who have noticed the motions of a duck making for 
the water, will not fail to have observed that the nearer 
she gets to it the more lively she becomes, until at last, 
in triumphant exultation at the result of her waddling, 
she, by a noble effort, frees herself altogether from mother 
earth, with satisfaction in her eye and defiance in her tail. 
So it is with our friend the Leviathan; as she nears the 
water, she becomes more and more active. Having got well 
through the waddling, she begins to glide almost by per- 
suasion alone. As her sides are more and more tickled by 
the water at high tides, so she evinces a greater inclination 
to make up for lost time, and to go the whole animal, by 
a lively dash at Father Thames. This is as it should be, 
and we are rejoiced at being able to congratulate her on 
so favourable a change of disposition. We also rejoice at 
being able to congratulate the Eastern Steam Navigation 
Company upon the fact that its “alarming sacrifice” has 
not been made for nothing ; as also that the pressure upon 
its funds and its ship has during the last few days 
sensibly diminished. Lastly, we more than rejoice, if 
that is possible, at being able to congratulate Mr. Scott 
Russell, Mr. Brunel, and those under them, including 
Mr. Hepworth, Mr. Dixon, and a good many more, 
upon the success so far attained of their several 
labours. They have, doubtless, one and all, worked 


long aud earnestly upon the big ship, and in a few days 


we trust will see what may be considered the first fruits of 
their toil, namely, the actual floating of their favourite. As 
we have already chronicled the daily advances made by the 
Leviathan down her rugged path up to last Thursday 
evening—not, we are aware, with the strict exactitude de- 
sired by some of our readers—we may as well state the dis- 
tance accomplished each day since, commencing on Friday 
last. During that day the vessel advanced about 12} feet 
aft, and 11 feet forward. On Saturday she moved about 
10 feet further, the pressure on the rams at the forward 
cradle being about 30 ewt. per circular inch, and on those 
a‘ the stern cradle about 23 ewt. On Monday the vessel 
fairly strutted down some 20 feet, the pressure on the rams 
not exceeding 20 ewt. per circular inch; the slips all being 
short, not more than 3 inches, but occurring in continual 
succession. On Tuesday she hopped another 20 fect before 
dinner, the pressure on the rams not exceeding 15 ewt. per 
cireular inch. On Wednesday, however, only about 23 

inches of the ways were slipped, this being the result of a 
trial made to ascertain with what pressure she would move. 

This turned out to be about 150 tons, three rams only being 
worked, at a pressure of 10 ewt. to the circular inch. 

Added to the vessel herself there is now a great quantity of 
timber, connecting the rams to the cradles, to move every 

time the presses are set to work, the force for this alone 

being calculated at one-fourth of the total pressure exerted. 

Yesterday a few more feet were gained, so as to bring 

the vessel close to the ends of the ways, where she 

will lay like a prize pig ready to respond to the slightest 

poke of her fat sides, apon the occurrence of the high 

tides at the end of the month. On Wednesday there was 
about 104 fect of water under the vessel, which lightened 

the weight on the ways some 5,500 tons, accounting at 
once for the ease with which she moved. It will still be 
some time before she will be completely floated, as even 
at the foot of the ways at ordinary high tides the water 
under her is not sufficient. ‘The vessel will be hauled 

from her present position (unless, indeed, some grand mis- 
take should have been made in calculating at what draught 
of water she will float), by means of tackle secured 
to the two large anchors sunk in the river, and the 
“hydraulics” will be put on one side, “ to be left till called 

for” by the next gigantic pushing operation. The “used 

up” rams will probably be cast into medals for the work- 
men engaged at the launch! On the one side will be 

represented a trial of strength, namely, a monster 

being drawn into the water, with considerable difficulty 

and much against its will (allegorically indicated by a 

fat sow, with a greasy appendage in the hands of a man 

up to his middle in the river), with the motto “ Come 

along Josey ;” and on the other will be represented the 

figure of Prodigality, in a small boat in the middle of the 

ocean, turning out a well-filled bag of sovercigns for the 

benefit of the fishes. We understand the motto on this 

side will be, “ Easy come, easy go,” and that both mottoes 

will be accompanied with Latin translations for the benefit 

of those who can’t read such things in English! 

Having said all we know of the intentions of the 
Eastern Steam Navigation Company to perpetuate the 
memory of the launch; we pass on to the consideration 
of the company’s prospects of usefully employing its 
vessel. From the very commencement of the building of 
the great ship we have entertained very grave doubts as 
to the commercial success of the undertaking, and these 
doubts are as grave now as ever. Nevertheless, we most 
sincerely trust that we may find ourselves mistaken, for 
we repeat what we have before said, that the greatest 
praise is due to the company for entering, with the spirit 
it has done, into so unprecedented a work as the constrac- 
tion of the Leviathan. We honestly think the company 
deserves the thanks of the nation; for it is quite clear that 
did the world wait for any other proof of success in great 
undertakings, more than can be supplied by mere “ figur- 
ing ” (which, by the way, can prove anything), we should 
never go out of our beaten track, and our progress would 
be infinitely slower than it now is. In the case of steam- 
ship building, for instance, we could but advance a few 
tons at a time, and wait for a practical test of the 
advantages of successive additions to the burthen of 
vessels. Even this slow but apparently sure process 
would not necessarily be infallible; for it is easy to see 
that vessels of a certain size would, like females of a certain 
age, be neither here nor there: for they might perhaps 
only carry coals enough to take them to a point five hun- 
dred or a thousand miles short of, say Sydney, and so 
prove themselves too small to perform the complete 
journey ; at the same time being unnecessarily large for 
shorter voyages, except under particular circumstances. 
We say, then, that, but for a bond fide experiment, we 
should have little chance of speedily being able to decide 
the advantages of very large vessels, and we are consequently 
greatly indebted to men who are enterprising enough to 
contribute towards undertakings such as the building of 
the Leviathan. The only hope for the commercial success 
of this vessel would seem to be in passenger freights. As 
for getting good cargo freights, we fear it is out of the 
question, at least at any thing like remunerating prices. It 
is just possible, although most improbable, that a compara- 
tively low freight for passengers, say to America or Austra- 
lia, accompanied by a guarantee against sea sickness, to- 
gether with a rapid transit, and a certain amount of “dash” 
in voyaging in such a large vessel, may induce many thousands 
to cross the herring pond; but even so, any “run” from these 
several causes would scarcely fill 10,000 berths. Half a 
dozen “last” trips during the season to the Channel 
Islands might perhaps “ take ;” but the thousands who would 
be glad to go, and who could afford to go any long dis- 
tances, will probably not have the time to spare. Con- 
sidering, therefore, inclination, money, and time, we think 
| that it will be no joke to look up 10,000 passengers every 
few weeks or months, as the case may be. We wonder 
| who, and how big, the ship’s “husbana” will be; and 
| whether there will be any magistrate aboard, with a 
| strong detachment of the E.S.N.C. division ; also, whether 
| there will be any lock-ups. Indeed, we are lost in wonder; 
the more we think, the less we understand the nature of 
the arrangements necessary for keeping such a host in 








anything like order. Captain Harrison will certainly have 

enough to think of; one consolation, however, will be that 

when at sea and on the quarter-deck, he will have all his 

_— before him, and will, consequently, only have to 
o it. 


THE KENSINGTON MUSEUM, 


THE various collections of the Department of Science 
and Art continue to be a great source of attraction, and are, 
on all public days, frequented by crowds of visitors. There 
is a mixture of the practical blended with the exhibitions, 
that is, doubtless, thoroughly relished by an English public, 
and has something to do with the numbers of the visitors. 
There is, further, an evidence of progress almost universally 
present, that has no inconsiderable share in the attraction. 
The Department is, itself, the creation of our newest wants, 
and is employed in developing our national capabilities in a 
direction that is popularly new. ‘The museums are mate- 
rial gatherings of objects having an immediate or more 
remote relation to the business of the Department; and so, 
necessarily, to a degree, partake of its novelty. 

As the museums are only a beginning, and are arranged 
in a temporary building, perhaps the appearance of con- 
fusion is unavoidable, Certain it is, however, a visitor for 
the first time will be puzzled and bewildered by the prox- 
imity of collections of widely different intentions. The 
Patents jostle the Educational objects, which, in their turn, 
tread on the skirts of Ornamental Art. The limits of Ar- 
chitecture and Trade are not rigidly defined, whilst the 
former is in close proximity to the beautiful specimens of 
English Art comprised in the Sheepshanks gallery. The 
visitor, to profit by all, must be a man of omnivorous tastes 
and universal knowledge—must comprehend everything, 
from the harmony of colours to the mysteries of mechanical 
motion—must know everything, from an abacus to a Gothic 
finial. We can only understand a mixture so incongruous 
by supposing it introductory to something better, and that 
each separate department is intended as the beginning of a 
complete collection of its kind. What is now little more 
than a piece of desultory sight-sceing, would then become 
a means of improvement invaluable to students in each 
separate department. 

The architectural models have, in the main, a singularly 
dilapidated and tattered appearance. The model of St. 
Paul’s beats the original almost in its time-worn and weather- 
stained appearance, and looks as if it had been located for a 
time in the neighbourhood of a nursery whence busy hands 
had come to despoil it of its capitals and denude it of its 
ornament, If each specimen in an architectural museum 
is to occupy anything like the space of this one, such a col- 
lection, when complete, will require no small area for its 
display. 

The educational collection, whilst valuable in its way, is 
an example still of the vices which have clung to our edu- 
cational plans in every direction. Perhaps there is not a 
thing to be found in which monopoly has such vast and 
injurious influences as in education. Nowhere else, perhaps, 
have its influences been so wide spread and mischievous. 
Systems, fittings, and apparatus have been under the thumb 
of the educational socicties or have grown into use under 
the patronage of the Committee of Council. Books have 
been in the hands of large publishers, or of a few lucky in- 
dividuals, so backed by educational societies that they had 
a market provided for them. Between the two things 
there has been scarcely any scope for individual enterprise 
or skill, Apparatus has, therefore, become general, not 
from its excellency, but from its being patronised by a body 
of theorists. Books have grown into use because the teacher 
has had no choice, and must take those monopoly forced 
upon him. It has been, in many cases, literally impossible 
to get a new school-book into the market at all, because of 
the interests arrayed against it. Let a man, ever so poorly 
qualified for the task, however, get the car of an educa- 
tional society, and forthwith issue a series of school-books, 
and he is certain to retire early from the drudgery of teach- 
ing on a handsome competency. The inevitable consequence 
of all this is, that much of the time of public schools is 
wasted, much needless confusion and discomfort occasioned, 
roundabout and unscientific methods of instruction are per- 
petuated, and an immense educational dead weight hangs 
round the neck of the community, deducting a large per- 
centage from the effect of national education. Our wan- 
derings through the Educational Museum have afforded 
many melancholy proofs of what we complain of. Still we 
are glad, exceedingly glad, that such a museum exists, as 
we are convinced that it will be one of the most effectual 
means of knocking on the head the monopolies of which 
we complain, and which show themselves at every turn 
through the collection of Educational objects here gathered 
together. 

What is the purpose of the Sheepshanks collection 
here? If merely an exhibition of English art, it only adds 
to the mortification every lover of art must feel at seeing 
the miserable way in which our few national possessions of 
this kind are splitup. Instead of a grand central gathering 
in which our artists shall be fairly represented, and on 
which every Englishman might look with pride, we havea 
number of sectional little goes. It is a disgrace to-us that 
we have no national gallery worthy the name. After the 
glorious exhibition of last year, the thing becomes tenfold 
more intolerable. And it is as impolitic as it is intolerable ; 
for if the patriotism of individuals prompts them to give 
their picture collections to a nation that will not be at the 
trouble or expense of finding a suitable house for their 
reception, what might not be hoped from patriotic picture 
lovers were there a national gallery worthy the uame in 
which to bestow their gifts ? 

We should be very glad to find that the Department of 
Science and Art had taken this matter in hand, and were 
intent on guiding the nation to the best and studied solution 
of this national difficulty. The activity and progress of the 

Department so far would be a good omen of the result to 
be hoped for. Nor would it be travelling beyond its pro- 
vince, if we are to interpret its intentions liberally, in 
advocating and guiding an eventuality which will not come 
about spontaneously, and which it docs not seem the busi« 
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ness of any person, or any body of persons, besides to pro- 
mote. 

It is possible, however, that the pictares of the Sheep- 
shanks collection may be made more useful, at any rate 
occasionally, than by keeping them in a London gallery. 
They are just the sort of examples wanted in our provin- 
cial schools of art, and the loan as examples would be the 
greatest boon that could be conferred on those institutions. 
With this in view we should be glad to see the various 
schools furnished with a catalogue of their pictures, with 
the option of obtaining a certain number on loan for the 
purposes of study. We believe this would be quite con- 
sonant with the very liberal terms on which Mr. Sheep- 
shanks’ gift was made, and that it could be employed for no 
more useful purpose. 


ELECTRO-MAGNETISM AS A MOTIVE POWER. 
UnpER this heading the Zimes, of Saturday, the 26th ult., 
continues to maintain the feasibility of the electro-magnetic 
power to supersede the power of steam, although it is ad- 
mitted that it is not likely to do so in all cases. 

The article in question is professed to be a continuation 
of one on “ Electric Telegraph by Steam,” which appeared 
in a late number of the 7imes, and which we took occasion 
to criticise in our journal of the 20th November last. 

We are pleased to observe that the views we expressed 
respecting the latter question are fully borne out in an able 
letter addressed to the 7imes on the 31st of December last, 
by Mr. James P. Joule, of Manchester, and which we re- 
produce in our present number; and we cordially agree 
with the censure conveyed by the concluding remark of 
that eminent physicist, against what may be called the 
quacks in natural science, in shielding themselves against 
the expressed opinions of thorough men of science by 
stereotyped depreciating phrases, because they feel their 
incapacity to combat those opinions by fair argument. We 
will add only one observation to show the entire fallacy of 
the arguments used in favour of the magnetic-electro 
power engine: it is said to be particularly applicable for 
the propulsion of vessels, because the spaces usually filled 
with coal are made available for merchandise, overlooking 
entirely the fact, that, for every ton of coal the magnetic- 
electro boat would have to carry at least several tons of 
zine, besides large stores of acid and battery utensils. Mr. 
Joule writes as follows :— 

My attention has been directed to an article on “ Electro-Magnet- 
ism as a Motive Power,” inserted in Saturday’s paper. As that article 
is, in my opinion, calculated to lead the public to form sanguine ex- 
pectations which must ultimately be disappointed, 1 hope you will 
afford a small portion of your space to one who hus been much occu- 
pied with the subject since the time that Mr. Sturgeon first exhibited 
a working magnetic-electro machine at the Western Literary and 
Scientific Institution, London, on the 21st March, 1833. I was at first 
quite as sanguine as Jacobi, Davidson, or any of the more modern 
speculators. | constructed an engine in 1838, and several others sub- 
sequently ; but in 1843, having discovered the numerical relation be- 
tween heat and mechanical force, I was enabled to determine with ab- 
solute certainty the greatest quantity of work which can be got out of 
a pound of zinc by means of any electro-magnetic machine, howsoever 
perfect. The way in which this was done is very easy to be under- 
stood. An electro-magnetic engine consists of two parts, viz., a vol- 
taic battery, and a system of moveable bars of iron surrounded by coils 
of wire. The current from the battery traverses these coils, and by 
means of suitable contrivances is made to pass alternately in opposite 
directions, whereby alternate attractions and repulsions are produced, 
by means of which a continued motion takes place. Now, acurrent of 
electricity traversing a conductor gives out a quantity of heat deter- 
mined by fixed laws, which necessitate the invariability of the amount 
of heat given out by the entire circuit for each pound of zine con- 
sumed in a given battery so Jong as the engine is kept stationary. 
But the instant it is set in motion a re-action takes place on the 
intensity of the current, occasioning a diminution in the quantity of 
heat evolved by the circuit during the consumption of each pound of 
zinc. The heat which thus disappears is not, however, destroyed; it 
is converted into the mechanical force given out by the engine, each 
degree of heat per capacity of a pound of water being thus converted 
into a mechanical force represented by the fall of 1 lb. weight through 
772 feet. Therefore, in order to find the quantity of work which can 
be got from an absolutely perfect electro-magnetic engine, we have 
only to ascertain the quantity of heat due to the consumption of zinc 
in the battery, and then to tind, by means of the above relation, the 
work to which that heat is equivalent. The Philosophical Magazine 
for December, 1843, p. 441, contains an account of such experiments, 
the result being that 1 1b. of zinc consumed in a Grove’s battery is 
able, if all the beat be utilised, to raise 1,843,600 lb. to the 
height of one foot; but that in a Daniell’s battery, only 1,106,160 Ib. 
can be raised by the same consumption. Subsequent researches have 
altered these figures a little, diminishing them to about 1,698,000 Ib. 
and 1,019,000 Ib. Hence the utmost work which could be performed 
by an absolutely perfect engine by each poundof zinc consumed in 
the best battery is 1,698,000 Ib. raised one foot, which in Watt’s esti- 
mate is equal to one-horse power exerted during fifty-one minutes. 
The conditions required by the French are stated in your article to be, 
“that the machine shall work one horse power on an expenditure of 
not more than half a kilogramme of zinc.” This, converted into 
English measure, using Watt’s standard of horse power, demands a 
work of one horse power during fifty-four minutes for each pound of 
zinc, or three minutes longer than an absolutely perfect engine could 
perform. Thus the French prize is offered to him who, with the 
existing voltaic battery, shall accomplish an absolute impossibility. 
A great deal of unnecessary mystery and difliculty has been intro- 
duced by writers on electro-magnetic machinery. ‘Thus we read of 
the advantages or disadvantages of reciprocating and rotary motion, 
of long stroke and short stroke, &c. The fact is, that the electro-mag- 
netic engine is a very simple piece of machinery, and requires no great 
refinement of ingenuity to give it all the perfection of which it is 
capable. In conjunction with the late Dr. Scoresby, I produced an 
engine (see Philosophical Magazine. June, 1846, p. 453) which realised 
(the force needed to overcome friction being included) one-half of the 
above-named maximum; but the same experiments which gave us 
this comparatively large result proved the utter hopelessness of in- 
creasing that amount of duty in practice to any but a very trifling 
extent. 

The following figures will enable your readers to compare the me- 
chanical force which can be developed from zinc consumed in different 
forms of battery with that which can be obtained from coal :— 

Theoretical Approximate 
maximum in practical maximum 
horse power, in horse power, 

11b. of zine consumed in Grove's 


battery, per bour . es ee "858 “429 
11b, of zine consumed in Daniell’s 

battery, per hour . oo ee “515 257 
11b. of coal consumed in a steam 

engine, per hour .. ee oe 4°458 ‘743 


If the engine is worked 

with saturated vapour, 
2-229 

If the engine is worked 

with air or super-heated 

steam. 


Ta looking at the aboye data the reader should ebserye that the first 


Ditto .. es oe 





form of battery (Mr. Grove’s), though most valuable as giving a power- 
ful and steady current of electricity, is charged on the negative surface 
with strong nitric acid, the cost of which would preclude its use in an 
economical engine. Comparing, then, the power developed by the 
consumption of one pound of zinc in a Daniell’s battery with that of 
one pound of coal in a steam or air engine, we find the ratio in favour 
of the latter to be nine to one. So that, even if zinc were as cheap as 
coal, and a voltaic battery as easily kept in working order as an en- 
gine furnace, the former could never come into competition with the 
latter as a source of motive power. The reason is obviously that the 
mechanical force developed in the oxidation of zinc is much less than 
that developed in the combustion of coal, as proved bv the relative 
quantities of heat obtainable by the two operations. Could coal be 
used instead of zinc in a voltaic battery, or could the infinitude of mi- 
nute currents of electricity, which probably act as the intermediate 
sources of heat in the combustion of fuel, be led through conductors 
into one channel, then might a reasonable hope be entertained of elec- 
tro-magnetism equalling, or even to some extent surpassing, steam. 
The view taken by Liebig is undoubtedly correct, and is worthy 
of that most profound philosophical chemist, and cannot be disposea 
of so easily as the writer of your article seems to suppose. It simply 
expresses that if A can take B from C, B unites with greater force to 
Athan toC. Any one who asserted the contrary might perhaps be 
compared to an accountant who added 2 to 2 and found the result to 
be 5. It is humiliating to see how readily the matured judgment of 
an eminent cultivator of science is set aside. Personally he can well 
afford it, knowing that truth will ultimately triumph, but he regrets 
deeply when he sees talents and energy misdirected through ignorance 
of established scientific principles. 
1 am, Sir, yours very respectfully, 
James P, Joute. 
Oakfield, Manchester, Dec. 29. 


P.S.—Those who may wish to investigate for themselves the state 
of knowledge on the above subject I would refer to the papers of Pro- 
fessor Rankine, in the 7’ransactions of the Roval Society of Edinburgh, 
to the articles in Nichol’s Cyclopedia of the Physical Sciences, and es- 
pecially to the works of Professor William Thomson, published in the 
Transactions of the Royal Societies of London and Edinburgh, and in 
the Philosophical Magazine. 








Economy 1x Farm Macnivery.—In our notice of the Smithfield 
Club Implement Show we omitted to mention one circumstance to 
which our attention was drawn, and which rendered the exhibition 
very much more attractive to agriculturists than it otherwise would 
have been. We allude to the wonderful cheapness of agricultural 
machinery now, as compared with the prices necessarily charged some 
time ago. So great has been the progress of manufacture of late years, 
and so absolutely necessary has it been, in order to get the work exe- 
cuted in the required time, to adopt every means of quickening and 
therefore cheapening production, that we now find odd shillings and 
odd pence thrown off totals, which would a few years since have brought 
any manufactory to the verge of bankruptcy, and prices charged 
which prove that engines are made at the present day almost like 
peg-tops. In proof of this we need only notice the reductions made by 
an eminent manufacturing firm in a few of the articles they 
manufacture. For instance, the prices of portable engines of 4-horse 
power have been reduced at one sweep trom £175 to £165 or 6 per 
cent., and those of 10-horse power as unceremoniously from £290 to 
£270 or 7 per cent. Again we find those enormous, and to the un- 
initiated perfectly incomprehensible, machines called portable double- 
blast finishing threshing machines, with wheels, spindles, and drums 
enough to frighten ordiuary observers, sold lately for £128, a price one 
would think low enough, in all conscience, even for farmers, now re- 
duced to £105 with wood-wheel and patent axles, being a reduction of 
nearly 18 per cent. We are thus justified in believing that no 
parallel will be found to the cheapness with which agricultural 
machinery is now manufactured; the threshing machine being a 
perfect marvel of workmanship and ingenuity for the amount charged 
for it. Farmers are well known to like their pen'orth for their penny, 
and in these machines we think they more than get it, for either the 
materials or labour would alone more than cover the price charged for 
them, unless they were made by scores, The very limits of cheapness 
would indeed seem to have now been reached, unless indeed the 
ingenuity of agricultural implement makers produces a new marvel in 
some monster shape which shail at once be a grand combination of all 
the machines which they at present make. 

Curr._re-Bone.—A substance is often to be picked up on the shore, 
and oftener to be purchased at the perfumers’ shops, known by the 
name of cuttle-bone, and, when reduced to powder, used for various 
purposes, ‘This so-called bone is not bone at all, but a very wonderful 
structure, consisting almost entirely of pure chalk, and having been at 
one time embedded loosely in the substance of some departed indivi- 
dual of the species called Sepia officinalis. The “bone” is enclosed 
within a membranous sac within the body of the cuttle, by which sac 
it is secreted, and with which it has no other connexion, dropping out 
when the animal is opened. On taking one of these objects into the 
hand, its extreme lightness is very evident, and if it be cut across and 
examined through a lens, the cause of the lightness will be perceived. 
The plate is not solid, but is formed of a succession of excessively 
thin laminz or floors of chalk, each connected with each by myriads of 
the tiniest imaginable chalky pillars. When the cuttle is living, this 
structure runs through the entire length of the abdomen, being of 
equal length with it, and occupying about one-third of its breadth, 
—Common Objects of the Seashore. 

Pusuc Trisere to Mr. Litwatt, HonorAry Secretary or 
THE Earty CLosinG AND Hatr-Hotipay Movement.—Arrange- 
ments are in progress to carry into effect a proposition made early in 
last spring, to present Mr. Lilwall with a substantial tribute of respect 
and gratitude on the part of those who have witnessed, and those 
who have profited by, his untiring devotion to the early closing move- 
ment. Mr. Lilwall commenced his career of gratuitous service in 
this good cause in 1838, and has been for a long series of years its 
acknowledged leader. He was also one of the originators, and has 
been the leader, of all public efforts on behalf of the general half- 
holiday movement. A committee has been formed, with the sanction 
of the Earls of Shaftesbury and Harrowby, the Lishops of Oxford and 
Chichester, Lord Ebury, and other friends whose names have been 
long identified with these benevolent objects, to which committee the 
Rev. Canon Champneys, Rev. Dr. Hamilton, Robert Baxter, Esq., and 
William Tarn, Esq., are the honorary secretaries. A public meeting 
in support of this object will shortly be held, at which the Earl of 
Shaftesbury has consented to preside. 

AusTraLian Raitways.—It appears from recent advices that the 
extension of railway communication still forms one of the salient ques- 
tions of the day in the Australian colonies,—so much so that we ob- 
serve the topic is referred to in the election address by some gentleman 
aspiring to a seat in one of the local Parliaments (which continue— 
like Judge Haliburton’s “ ambassador”—to talk like a ten-horse steam 
engine). The South Australian House of Assembly have agreed, after 
considerable discussion, to authorise the borrowing of £180,000 for 
constructing a line between Gawler Town and Kapunda; and bills for 
the construction of lines from Melbourne to Mount Alexander, 
Bendigo, and the Murray, and from Geelong to Ballarat, have passed 
both houses of the Victorian Legislature. The estimated expense of 
these latter works is £8,000,000, and they are expected to afford a 
welcome relief to the industrious classes, 


Tue Rep Men or THE West.—An official return states that the 
Indian tribes within the limits of the United States number about 
325,000 souls. Of this number three-fourths lead a wild, roving life, 
are fierce, and retain all the traditionary characteristics which marked 
the race before the advent of the white man. These tribes are con- 
trollable only through their fears. Their hunting-grounds are in the 
interior of the continent, and in the territories of Oregon and Washing- 
ton. The other tribes are gradually becoming civilised. It is officially 
suggested that they should be gathered on smaller reservations and in 
denser settlements, and be familiarised with the idea of separate pro- 
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SMITH’S EXPANSIVE ENGINE. 
Patent DATED Marcu 23xp, 1857. 


‘Tue object of this invention is to obtain ceftain advantages from 


using steam expansively, by Mr.J. Smith, of Albion-square, Dalston, and 

to enable expansion to be carried to a great extent than it usually is, 

avoiding the +r cumbrous and expensive machinery. In order 

to show that the machinery by which this object is obtained is not 

unnecessarily complicated, and that it may not be condemned at first 
sight without investigation, the patentee premises the following re- 

marks :—* The results of the application of expansion to engines in 
the manufacturing districts, and more particularly to marine engines, 
has not been what was anticipated. Even the Cornish engines which 
raise (according to the reports of Cornish engineers) 60,000,000 Ib. 
one foot high with a bushel of eoals, seldom perform one-half, 
and commonly only one-third of the theoretical duty. I conceive 
that the want of economy in the use of expansive steam arises chiefly 
from a cause explained in the sequel. If this cause be the true one, 
the reasonableness of the arrangement which will be suggested will 
be apparent. Let A, B (Fig. 2) represent a cylinder in which steam 
is expanded from 45 lb. above the atmosphere (64 Ib. gross pressure) 
down to 12 lb. below the atmosphere. , C, represents the part of 
the stroke through which the piston moves before the steam is cut 
off. The steam at 45 lb. above the atmosphere has a temperature of 
298'1° Fah., but as the steam expands down to 12 lb. below the at- 
mosphere, when it has a temperature of 140° Fah., it is obvious that 
the iron of the cylinder is subjected to a temperature of 140°, and 
that the iron represented by the rectangle C, D, which was formerly 
in contact with a temperature of 298°1° is now in contact with 140°, 

“If the engine be double-acting, part of the iron of the cylinder 
about C, D, will be a second time subjected to steam of 140 °Fah., so 
that the iron of the cylinder at C, D, the cylinder bottom, and the 
pistons, will be reduced either to the temperature of 140°, or to some 
point between 298-1l° and 140°. Consequently it follows whenever 
the steam of 298°1° enters the cylinder and comes in contact with the 
cooled iron, that condensation ensues. The condensation of steam is 
the necessary result of expansion in a single cylinder expansive 
engine where no steam jacket is used.* 

“ But even with a steam jacket the economy of fuel is very far short 
of what theory would lead us to expect, because (1) the mass of 
metal in the piston and piston rod is still subject to the same ex- 
tremes of temperature, and they have no steam jacket or any heat 
imparting apparatus; and (2) because the heat abstracted from the 
steam in the jacket is so much abstracted from the power of the 
engine, if no other means are employed to prevent condensation in 
the cylinder, 

“To obtain the whole power from the steam without condensation, 
it would be necessary to expand steam in a vessel constructed of 
materials, which should be wholly insensible to heat, and which would 
at least be as suitable asiron. This is of course impossible in the 
nature of things. 

Taking all the above statements into consideration, the patentee says, 
“I propose to spread the expansion over a series of cylinders, so that 
any one cylinder cannot be subjected to great extremes of tempera- 
ture. And further, to place a receiving or expansion chamber 
or vessel between every two cylinders, This vessel is five or ten 
times larger than the cylinders with which it is connected. Its utility 
in still further lessening the range of temperature to which any one 
cylinder can be subjected will be presently explained. 

“In the annexed drawing the cylinder C is represented as receiving 
steam from the boiler through the pipe A. Instead of exhausting 
into the atmosphere or into a condenser, the exhaust steam is per- 
mitted to flow into the receiver R through the pipe B. If steam of 
64 1b. gross pressure (298°1° Fah.) be supplied to the cylinder C from 
the boiler, and if the steam in the first receiver R be maintained at 
32 1b. gross pressure (255° Fah.), it is clear that the cylinder C can 
never have its temperature varied more than 42°9°. The pressure on 
the steam side of the piston of cylinder C is of course only the half 
of what it would be if it exhausted into a perfect vacuum. But the 
steam in the first receiver R is ready to operate in the second cylinder 
C1, which is double the cubical capacity of the first cylinder, be- 
cause the volume of steam at 32 1b. is double the volume of steam 
at 641b. 

“The second cylinder C! is supplied with steam from the first re- 
ceiver R through the pipe E, and exhausts through the pipe F into 
the second receiver R!, where the steam is maintained at a pressure 
of 16 1b. (11b. above the atmosphere). The steam supplied to the 
second cylinder Ci being 82 1b, (255°), and the steam in the second 
receiver being 16 1b. (216-4°), it is obvious that the diflerence be- 
tween the temperatures to which the iron is subjected can never 
exceed 38°6°, 

“The steam in the second receiver may in like manner proceed to a 
third cylinder, and so on, whatever be the number of cylinders em- 
ployed in a series. 

* It is obvious that the steam at 64 Ib. gross pressure supplied to the 
first cylinder may be cut off at half stroke, so that the whole expan- 
sive power may be taken from the steam. 

“The reader may here exclaim, ‘ Well, any individual cylinder is 
no doubt subjected to a less variation of temperature than the cylinder 
of the ordinary condensing engine, but what is the use of the re- 
ceivers? Could not the same advantage be obtained without them ?’ 
The use of the receivers may be simply explained as follows, If the 
two cylinders represented in the drawing were connected by a pipe 
without the intervention of a receiver, it is obvious that a portion of 
the first cylinder will be subjected to the lowest temperature that the 
steam attains in the second cylinder. Now, if the first cylinder works 
with steam at 64 Ib. cutting off at half stroke, and if the steam ex- 
panded to 32 lb. is expanded in the second cylinder to 16 Ib., it is clear 
that the first cylinder is partially subjected to the temperature of 
steam ut 16 lb., or to a temperature 81° lower than that which was 
imparted to the cylinder by steam of 641b. But by the intervention 
of the receiver the lowest temperature to which the first cylinder 
can be subjected is the temperature of steam at 82 Ib. (255°) or 43° 
less than the temperature of steam at 64 Ib. 

“ This, it is apprehended, is a great advantage in itself. But the 
receivers have other advantages. Being of five or ten times greater 
steam room cubical capacity than the cylinders which they supply 
with steam it is obvious that each receiver acts as a boiler in supply- 
ing steam to the cylinder with which it is connected, and that a com- 
paratively equable pressure will be obtained through all the cylinders 
in a series. Consequently it follows that heavy machinery will not 





*“ If this explanation of what takes place during expansion in single 
cylinder engines be correct, it is obvious that it leads to a satisfactory theory 
of the steam jacket, 

“ For, it steam be condensed in the cylinder, it follows that the water of con- 
densation will cool the iron quicker than if it were in contact with an aerial 
body. But the steam jacket keeps up the temperature of the cylinder as the 
steam is expanding, and consequently has a tendency to prevent the forma- 
tion of water, and to allow the steam to use its expansive influence, Hence 
the economy and the theory of the steain jacket. 

“ The superior cooling property of water, aud, in consequence, itsdeleterious 
effects in the cylinder, may be doubted. But its truth will be made plain if 
the reader considers that every country blacksmith acts on this principle by 
plunging the heated iron into the tub of water instead of allowing it to cool 
in the air. The scientific reader need scarcely be reminded that the superior 
cooling properties of water arises from its having a greater capacity for heat 
than the metals or aeriform bodies, 

“ The steam jacket does not absulately prevent condensation in the cylinder, 
for the mass of ivon in the piston and piston red in the cylinder bottom and 
cover (Where they are not clothed with steam) are liable to be cooled down to 
the lowest temperature of the steam, 

“The above theory of the steam jacket explains a difliculty noticed by several 
recent writers in Tag Escingren—viz., why steam of a total pressure of 301b, 
expanded five times is more economical than steam of 150 ib, expanded five 
times. When expanded five times from a total pressure of 30 1b,, ite tem- 
perature decieases frum 251°2° tu about 175° Fal., and consequently the iron 
that was heated to 251° is reduced to 175° or 75°, But when expanded from 
150 Ib, five times the temperature decreases from 368°5° to about 260%, Con- 
sequently the iron that was heated to 365°5° is reduced in temperature about 
108. But the iron of the cylinder with steain at 30 lb. was only reduced 78°, 
consequently a greater amount of cold, and per necessitate of condensed steam 
ja produced in jhe cylinder with steam al 109 /by 
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be requisite in expanding steam to the utmost available limits, 
because the momentum of a mass of metal will not be requisite to 
ensure equability of motion. 

“To prevent condensation, and to keep up the temperature of 
the receivers, 1 recommend that they be placed so that the heated 
air from the boiler shall pass through or under; in fact, that the 
receivers be secondary boilers, continuations of the primary one. 
To prevent injury to the receivers from the heat, they should be par- 
tially filled with water, as represented in the drawing. It cannot be 
expected that evaporation will thus be materially increased ; but it 
appears reasonable to suppose that it will tend to save fuel. Vor if 
the heated air power from a boiler producing steam at 45 lb. above the 
atmosphere be 500°, and if this heated air comes in contact with a 
series of vessels whose temperature gradually diminishes to 182°, it 
must part with a considerable portion of its heat. 
bable that this may come to be considered the true heat-saving appa- 
ratus. The principle at least is correct, being the subjection of 
vessels whose temperature successively diminishes to a fluid which is 
gradually cooled as it passes along those vessels. 

“ But to descend a little more to particulars. It is preferred that 
the cubical capacities of the cylinders shall be such that the second 
shall be double that of the first, and the third double that of 
the second, and so on. Great care must be taken that the dif- 


ferent parts of this engine be properly proportioned, as they are | 


all required to work simultaneously and harmoniously; for in- 
stance, if we suppose that the pressure of steam on the piston of the 
first cylinder be 64 1b. gross pressure on the square inch, or 49 Ib, 
above the atmosphere, the pressure on the first receiver R will be 
about 32 Ib. gross pressure, or 17 lb. above the atmosphere; for, as 


the cubical capacity of the second cylinder is double that of the first, | 


there will be taken away, at every stroke of the second evlinder, the 
same weight of steam as was required for the first cylinder, but 
having its volume doubled; consequently, the area of the steam and 
exhaust ports must be properly proportioned to meet this in- 
crease of volume. Again, if the area of the piston of the first 
cylinder be 100 inches, and the area of the pistons of the three 


succeeding cylinders be 200, 400, and 800 inches respectively, and | 


if the pressure in the boiler be 64 lb. gross pressure on the 
square inch, the back or exhaust pressure of steam in the first 
receiver is 32 |b. gross pressure on the square inch, leaving an 


actual pressure of 32 1b. per inch, or 3,200 1b, throughout the | 
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whole stroke. Tae gross pressure on the steam side of the piston of 

the second cylinder is 32lb. per square inch, but as there is 16 Ib- 

per square inch of a back or exhaust pressure, the actual available 

pressure on the steam side of the piston is 16 1b. per square inch; or, 

multiplying this by 200 inches, the area of the piston, gives an actual 

available pressureon the piston of 3,200 1b. In the same wavy it will 
| be found that there is a pressure also of 3,200 Ib. on the third piston, 
| while on the fourth piston, with the pressure in the third receiver at 
| 8lb. or 71b. below the atmosphere, the total pressure will be 6,400 Ib., 
| exclusive of the resistance of the condenser, so that the total actual 
| available pressure’on the four pistons would be 16,000 Ib.; this would 
| be about the real pressure if there were no condensation of the 
steam in its progress from the boiler to the condenser, if there were 
no vacuum resistance, and if it were true that the volume of steam 
is precisely inversely as its pressure. But taking these things into 
account, the total actual pressure would be about 13,5001b., being a 
| pressure three times greater than the pressure on the piston of the 
| tirst cylinder if it exhausted into the atmosphere, and worked as an 
ordinary high-pressure engine. 

‘The crank shaft ofan engine constructed according to this inven- 

| tion must be such as to bear the strain from the four pistons; while 
| the strength of the piston rod and other attachments should be care- 
| fully calculated. 
“The drawing represents an arrangement somewhat similar to 
| the ordinary horizontal engine, but with two cylinders placed in 
a line one behind the other. Should more cylinders be requisite 
in a series, they may be arranged either in pairs, each pair being 
connected with a crank on the crank shaft; or they may all be 
placed with their centres in one line, the same piston rod being 
continued through all the cylinders, and connected with a crank 
in the usual way; or, the cylinders may be arranged in any 
| other way that may be deemed advisable. 1 recommend an 
engine having four cylinders, each pair being connected with a 
| crank on the crank shaft. 
| portioned that the working pressure in the last cylinder should 
| be about 5 1b. below the pressure of the atmosphere, and that this 
| cylinder should be connected with a condenser. ‘The slide valves 
may be connected as shown in the drawing, and worked from one 
eccentric. Provision may be made to cut off the steam at any given 
| part of the stroke, in the same manner asit is usually accomplished in 
steam engines.” . 








STEVENS’ WATER GAS METERS. 


PATENT DATED 2ND JuNE, 1857, 







Tus invention, by James Steveus, of the Darlington Works, South- 
wark-bridge-road, consists in constructing gas meters so that, in place 
of adopting the present arrangements of tloat and apparatus, which 
are defective, and readily admit of fraud being practised, by tilting 
the meters and by drawing off the water trom them, a float is applied 
in each meter so that, in the event of the meter being tilted, the float 
and apparatus connected with it act on an inlet valve, so as to reduce 
and shut off the supply of gas tothe meter, and also act on a valve to 
close the hydraulic or water tube, so as to prevent the water being 
drawn off; and the apparatus is also arranged so as to regulate the 
supply of gas to the burners, according as more or less burners are for 
the time being in use. 

Fig. 1 is a horizontal section of a gas meter arranged according to 
this invention; Fig. 2 is a front view of the same, with a portion of 
the outer case removed; and Fig. 3 is a side view of the same, also 
with a portion of the case removed. The exterior supply pipe ais for 
admitting gas to the gas space); ¢ is the interior supply pipe for 
conducting the gas from the space é to the interior of ‘the drum, from 
which it passes to the delivery pipe in the ordinary way ; d isa valve, 
fixed on an arm e, which is carried by the horizontal axis f, and this 
axis also carries another arm g, having at its end the float A. If, now, 
water is drawn from the meter, the result will, as usual, be that the 
ordinary float ¢ will fall and close the supply pipe a; but hitherto the 
fraudulent consumer has surmounted this difiiculty by tilting the 
meter forwards, so as to again raise the floati; but it this is done toa 
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meter to which the present improvements are applied the result is 
that the float / falls, and by so doing it brings the valve d down, so 
as to close the mouth of the interior supply pipe c. In order to hinder 
the withdrawal of water by sucking at the hydraulic or water tube, 
which has been the way in which hitherto the water has been most 
commonly withdrawn, the hydraulic or water tube is made to termi- 
nate in a mouth at j, and over this mouth is a valve 4, carried by an 
arm /, which is fixed at its end to the horizontal axis; and when a 
partial vacuum is produced, by sucking at the end of the hydraulic 
tube, this valve closes down on the mouth of the pipe and prevents 
the water entering. The arrangement of the float / is such also as to 
regulate the supply of gas according to the number of burners which 
may be from time to time in use; for it will be seen that, if a number 
of additional lights are at any moment brought into use, the result is 
to reduce the pressure in the exterior case, and this causes the water 
to rise higher in it at the expense of the water in the drum, that is to 
say, the tloat / is raised so as to increase the passage into the pipe c 
sutliciently to deliver the requisite increased supply of gas into the 
outer case; if lights are taken off the meter, then the mouth of the 
supply . e will be more nearly closed by the valve than it was 
before. In place of employing the ordinary float i, the supply pipe a 
may be brought down and caused to terminate in a mouth, similar to 
that of the tube c, and another arm and valve will then be carried 
by the axis 7, the valve being so placed as to close the mouth of the 
pipe a when the water rises to any considerable extent. 





THE PRINCIPLES AND PRACTICE OF CIVIL 
ENGINEERING.* 
We have much pleasure in being enabled, through the courtesy 
of Mr. Conybeare, C.E., to lay before our readers the following 
interesting lecture on the duties of the civil engineer. It con- 
stitutes the first or introductory lecture of a series, to be 
delivered before the Corps of Royal Engineers, at Chatham; and 
will be found to treat more particularly of civil engineering, 
the special duties of the corps being reserved to be handled upon 
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subsequent occasions. The great value of any such sketch of the 
best course of study which it is desirable for all those to follow 
| who are entering upon the profession of the engineer, whether 
military or civil, need not be here insisted upon, for it is a noto- 
rious fact that one of the most difficult problems for a young man 
| to solve, before being actually engaged in practical works, or even 
| after that time, is that of determining the most useful subjects for 
| study, and the best sources of information. It is true that some 
| valuable hints, and a great mass of useful information, are con- 
tained in works already published, such as “Mahon’s Civil 
Engineeriug,” and “ Cressy’s Cyclopedia of Civil Engineering “i 
but, in addition to the fact that the first of these works is now a 
little out of date, and the second too expensive, except for 
well-to-do students, all works of the kind lack the life and 
freshness of a recently-delivered lecture. We trust, therefore, 
nay, we are sure, that the fruits of Mr. Conybeare’s attempt 
to enlighten the Corps of Royal Engineers will prove sufficiently 
abundant not only to satisfy those for whom it was specially 
intended, but that the seed being scattered far and wide 
through the instrumentality of our “distributor,” will fall and 
take root upon many a patch of perhaps rougher ground than 
that in which the parent grain was sown, but still capable of 
bringing forth good fruit in due season :— 





It is the province of the civil engineer to “ combine and apply in 
the most advantageous manner the forces which nature lends 
us + by applying science, that is, “the knowledge of many, 
orderly and methodically digested, and arranged so as to become 
attainable by one,”"+ to tiie design and execution of every de- 
scription of work calculated to develope the natural and industrial 
resources of a country, to accelerate and cheapen the means of 
transit, and thereby to facilitate the intercommunication of ideas 
throughout the world. 

The profession thus embraces the scientific design and exe- 
cution. 

Of ways of internal communication, such ag roads, railways, 
canals, and works for the improvement of navigable rivers. 

Of works connected with the sea coast approaches and embou- 
chures of ways of internal communication, such as docks, jetties, 
harbours, and lighthouses. 

Of works for the reclamation, irrigation, and drainage of lands, 
and for the prevention and regulation of land floods. 

Of works for the water supply, the illumination, and the sew- 
erage of towns or municipal engineering. 

Of mechanical engineering, or the construction of ships and 
machinery. 
| Ofthe engineering of mines and metallurgical processes. 

Together with the various processes of mensuration, delinea- 
tion, and construction incidental to such operations, and the 
| mechanical structures and appliances which they involve. 

The golden rule to be observed in setting about any description 
of work, and more especially about any engineering work, is: 
first, to know clearly and thoroughly what it really is that you 
have to do; and secondly, to consider and ascertain how to do it 
in the best way that, under existing circumstances, may be prac- 
ticable, so as to avoid all purposeless labour and expense, and to 
obtain what is termed in mechanics a “ maximum useful effect.” 

It is by no means an easy problem to give really useful effect 
to a course limited to twelve lectures, on a subject of such im- 
mense extent as the principles and practice of civil engineering. 
To yourselves, who have gone through the preliminary training 
of Addiscombe and Woolwich with distinction, a merely rudi- 
mentary treatise on well known first principles would be a 
superfluous labour ; and, on the other hand, our time is obviously 
insufficient to admit of the discussion, with any serviceable 
degree of elaboration, of all the various branches into which the 
practice of civil engineering is at present divided in this country. 

The dominion presented to our survey, is, in fact, far too 
extensive to admit of being mapped out in complete detail in so 
short a time as that to which we are restricted. We must, 
therefore, content ourselves with fixing the correlation of the 
most commanding points, and of the adjacentsections, by asystem 
of triangulation embracing the fundamental principles and most 
serviceable formule of scientific practice, filling in the triangles, 
for the present, on only such portions of thesurvey as are most 
required for special and immediate use. The course must, there- 
fore, be specially adapted to the special circumstances of the 
case ; to its limitation as regards time ; to the scientific character 
of your previous training ; and to the requirements incidental to 
the peculiar character and circumstances of your future civil 
engineering practice, either in the colonies and British India, or 
| with an army in the field; and, keeping these ends in view, it 
| must be my aim to assist you as much as possible in turning to 
' the best account the time and opportunities afforded you at this 
garrison for the practical study of civil engineering. 

In the present introductory lecture I propose, in the first 
instance, to review briefly the present practice of civil engineer- 
ing, as developed and elaborated in this country ; to discuss the 
conditions and qualifications, either essential or conducive to its 
successful practice, pointing out the disadvantages under which 
you will labour in your civil engineering practice in the colonies 
or British India, as compared with the facilities enjoyed by the 
civil engineer in England ; and also the best course for obviating 
such disadvantages, both by paying particular attention to certain 
details of practical engineering while in England, and by endea- 
vouring, as faras possible, in your future practice abroad, to 
introduce all that is most worthy of imitation in the English 
system. 

During the last twenty years nearly five hundred millions 
have been expended in England alone on civil engineering under- 
| takings; and, in a country so highly advanced in industrial deve- 
| lopment as ourown, the expenditure of so large an amount, under 
the scientific agency of a single profession, has naturally led to 
the division and organisation of the mental and physical labour 

* Introductory Lecture to a Course on the Principles and Practice of Civil 
Engineering: delivered in December. 1857, at the Royal Engineer Establish- 
ment for Field Instruction at Chatham. By Henry Conybeare, F.G.S., M. 
Inst, C.E. London: Yonge and Crighton, Charles-street; Westminster. 1897. 











+ Sir J. Herachell. 


























Jan. 15, 1858. 


THE ENGINEER. 


51 





incidental to such operations; and this has been effected as 
follows :— 

Firstly. The profession of civil engineering, like that of the 
law, has been divided in practice into several branches. 

Secondly. The high degree of development which the con- 
tract system has attained has created a most useful class of prac- 
tical subordinates, intermediary between the civil engineer and 
the workman ; and has, thereby, enabled the former to devote a 
larger proportion of his time to the designing of his works, by 
relieving him from the greater portion of the “ overseer” labour 
formerly incidental to the direction of their execution. And, 

Thirdly. ‘The large class of engineering workmen, known as 
“ navvies,” have become skilled labourers, and attained a very 
effective organisation for work. 

It is obvious that such a division and organisation of labour 
affords great facilities to the practice of the civil engineer in this 
country; and it is most desirable that such advantages should be 
extended to the military engineer employed on civil engineering 
duties in the colonies or British India, to a much greater extent 
than is the case at present. 

The principle of the division of labour has been applied to the 
military, to the legal, and to the medical professions, as it has been 
to that of the civil engineer; and, in each case, a general know- 
ledge of the principles and practice of all the arms or branches 
has been deemed essential to eminence in any one of them. 

And this is especially the case with civil engineering; for 
the sections into which the practice of the profession has been 
generally divided are in very close correlation with each other. 
They inosculate too much to allow of very stringest demarcation, 
and the knowledge of one branch of the profession will often 
throw a very useful side light on the practice of another branch. 
There are, moreover, other reasons why a young civil engineer 
should be thoroughly grounded in all the branches of his profes- 
sion. For though it is most probable that he may not, in after 
life, obtain opportunities of following up and practising more than 
one or two of them, yet the particular direction his future practice 
may take is often determined by the merest accident ; and exam- 
ples are frequent of engineers ultimately obtaining a specialty in 
a branch of the profession altogether different from the one in 
which they had at first most generally practised, and to which 
they must have been restricted if they had not, by qualifying 
themselves generally in all the)branches, been in a position to 
avail themselves of any professional opening that might present 
itself. 

The sections into which the practice of civil engineering is 
most usually divided are five in number :— 

I. Railway engineering. 

Il. Hydraulic engineering ; 
canals, and lighthouses. 

III. Municipal engineering; including works for the water 
supply, the illumination, and the sewerage of towns. 

1V. Mechanical engineering. 

V. Mining engineering. 

In practice, these divisions are often subdivided, many civil 
engineers only practising a portion of one of them ; but, on the 
other hand, the more eminent civil engineers have been usually 
“many-sided men,” who united the practice of three, or even 
four, of the sections successfully. There is no branch of the 
profession in which Mr. Stephenson has not practised with suc- 
cess, or been consulted with advantage; and the scope of Mr. 
Brunel's practice has extended from the engineering of a Crimean 
stove to that of the Saltash bridge and the Leviathan steam 
ship. 

In the present day the field of practice embraced by the 
railway engineer is by far the most extensive and important. 
Marine engineering and waterwork engineering are occasionally 
practised together with railway engineering, and might always 
be so with ease and success, by an engineer well grounded in the 
mathematical and scientific alphabet of his profession ; for all 
these branches are offsets from a common trunk, and, though 
differing in shape, they derive their vitality from the same sap 
and are framed out of the same tissues. A carpenter who can 
make a table will find no difficulty in making a stool ; the arti- 
cles differ indeed in shape and in purpose, but they are wrought 
with the same tools, and executed in the same material. But 
just as physicians, in large capitals, though educated for, and 
competent to, the treatment of all ailments, often fall into a 
special line of practice—one acquiring a specialty for the treat- 
ment of diseases of the heart, a second for chest complaints, and 
athird for diseases of the liver—so, in civil engineering, although 
an engineer, at the commencement of his professional career 
may be well qualified to practise several branches of his profes- 
sion, and may have executed two or three works in different 
branches equally well, still some one of these works must stand 
higher than the others in popular estimation; and the public 
will, consequently, send him more work of that particular de- 
ecription than of any other. 

Mechanical engineering is seldom practised with any other 
branch of the profession; but, as cases frequently occur in 
which the intelligent co-operation of the civil and mechanical 
engineer is of great advantage, it is extremely desirable that 
every civil engineer should be well acquainted with the princi- 
ples and construction of machinery.* 

Mining engineering, in a great measure, depends for its suc- 
cessful practice on an extremely accurate knowledge of the 
strata of particular localities ; and is, therefore, seldom practised 
in conjunction with any other branca of the profession. 

The facilities afforded to the civil engineer, by the develop- 
meat of the contract system, are now to be considered. 

Some years ago it was proposed to apply the principle of 
division of labour to the organisation of the department of pub- 
lic works (then called the Road and Tank Department) in the 
Western Presidency of British India, by dividing the engineer 
and other officers attached to the department into two branches ; 
the first to be charged with the designing of all public works, 
and the second with the execution of such designs; but, after 
considerable discussion, the proposition was negatived as in- 
volving the evil of divided responsibility, and likely to lead to 
jealousy and bickering between the officers so employed, 

But, by the development which the contract system has at- 
tained in this country, the advantages attendant on a division of 
labour have been attained without incurring the evils incidental 


or, that of docks, harbours, 





* The steam engine is still very imperfect as a machine. The thermic 
agency by which it obtains its mechanical effect is the transference of heat 
from one body to another at a lower temperature. Were the engine perfect, 
the heat, that, generated in the furnace, enters the boiler-water, and expends 
its temperature on the production of mechanical effect in its passage, through 
the cylinder to the condenser, would thereby produce an amount of mechanical 
effect exactly equivalent to the theoretic duty due to the whole “ fall” in 
temperature from furnace to atmosphere. But of that whole *‘ fall,” only the 
portion between the boiler temperature and that of the condenser can be 
utilised; hence the advantage of raising the temperature (i. ¢., the pressure in 
the boiler) as high as consists with safety. And of the theoretical duty due 
to only this portion of the whole fall, the best Cornish engine has never 
realised, in experiment, more than 574 per cent., or in ordinary working, than 
45 per cent.; average Cornish engines only 25 per cent., and engines consum- 
ing 12 lb. of coal per hour, only 8} per cent.!! whereas in the best water- 
power machines, from 80 to 85 per cent. of the theoretic duty due to the 
whole “ fall” is realised, 








to a divided responsibility. The valuable time of the civil en- 
gineer has been economised ; the cost of supervision has been 
reduced ; the character of the work performed has been greatly 
improved ; and it is executed with a degree of speed and cer- 
tainty before unknown. 

The large scale and complicated character which engineering 
operations in England have assumed of late years have rendered 
both a large command of capital, and scientific supervision and 
organisation of labour, absolutely essential to the success of the 
contractors employed. Many of the principal contractors are 
themselves first-rate practical engineers; and all of them, in the 
execution of their more important contracts, avail themselves of 
the services of thoroughly competent civil engineers, assisted by 
an executive staff composed of various grades of practical sub- 
ordinates, thoroughly versed in the minor details of work. 

The creation of the last named class has given immense 
facilities to the practice of civii engineering in this country. In 
fact, without their assistance, it would be next to impossible to 
carry out any large civil engineering work satisfactorily. ‘‘ No 
civil engineer would voluntarily attempt to do so; and if de- 
barred from obtaining them through the usual medium of a con- 
tractor, he would always endeavour to secure for himself the 
services of the same class of men that contractors usually em- 
ploy, in various grades, in the various details of work.” 

Some few engineers, who have risen from the ranks by the 
exercise of their own abilities, may indeed be versed in the mi- 
nutie of practice; they may be good masons or carpenters, and 
well used to the organisation of labourers, to the selection of 
competent hands, and to the immediate supervision of them at 
their various tasks; but a general, though he may have risen 
from the ranks, cannot afford to waste his time, when engaged 
in directing important operations, in the discharge of a drill- 
sergeant’s duties; and those who have commenced their profes- 
sional career in the higher grades cannot be expected to have 
more than a general knowledge of such minutize. They should, 
indeed, be sufficiently well acquainted with such details as to 
know at once good work from bad, so as to be competent to 
perform, with thorough efficiency, the functions of an inspector ; 
but it cannot be expected that they should be equally well up to 
the subordinate duties of an overseer, in every one of the various 
descriptions of work incidental to engineering operations, though, 
of course, the more they know of such details the better. 

The want of practical subordinates of this class is, in general, 
one of the greatest difficulties with which military engineers 
employed abroad on civil engineering duties have to contend, 
and one that renders a knowledge of these details of work of 
peculiar importance to the military engineer. 

The development of the contract system has also led to the 
training and effectual organisation of the class of labourers em- 
ployed on engineering works, and known as “navvies.” Their 
organisation is thus described by Mr. Doyne, late Commandant 
of the Army Works Corps in the Crimea :— 


“In the performance of any work on which a gang of navvies is employed 
in this country, say to remove a quantity of earth, or other material, from 
one point to another, it is customary to place in charge of them an ex- 
perienced ganger, chosen from their own class, who superintends the details 
of the operation, and divides his men on the work into three classes, viz., 
‘getters,’ ‘fillers,’ and ‘ barrowmen ;’ the numbers of each class he appor- 
tions to the hardness of the material, and the distance to which it has to be 
conveyed. Again, he selects the best men for each of these occupations, 
applying each to the description of work for which he finds him, on trial, 
best qualified, and by these means obtains economy of labour, A man who 
can fill a barrow may not be competent to ply a pickaxe all day ; and neither 
of these men may work well on a barrow-run. 

“The ganger so situated is still dependent upon the directions of some 
higher officer, who has many others of the same class under his command, 
and who has to allot to each his prescribed duty, making each division of 
the work harmonise with the whole. To do so, he must himself thoroughly 
understand the work he is dealing with, and must be able to correct any 
error in detail which may come under his eye.” 


A similar organisation prevails amongst the labourers em- 
ployed on engineering works in France and in America; and in 
parts of India, where the excavation of tanks has been long and 
extensively practised, the class of labourers who employed them- 
selves on such operations have acquired a degree of organisa- 
tion that enables them to excavate earthwork with marvellous 
economy. It is very desirable that, by means of some similar 
organisation, greater efficiency should be given to soldiers’ 
labour, which, at present, is only one-fifth as efficient as that of 
ordinary workmen. 

The developments (above detailed) to which the practice of 
civil engineering in England has attained, and the fact of the 
English civil engineer being, at all times, able to purchase in a 
free labour market any sort of assistance, either scientific or prac- 
tical, for which he may, from time to time, have occasion, 
obviously affords very great facilities to the practice of civil 
engineering; but it is equally evident that such facilities are 
liable to the abuse of being made the shelter of mediocrity and 
indolence, and have other evil tendencies of their own, which it 
would be well to guard against. They have enabled civil 
engineers, in seasons of great engineering activity, to undertake a 
much greater amount of railway work than it was possible they 
could themselves pay any personal attention to. Under such 
circumstances, work must be designed, as well as executed, by 
deputy ; and such work is generally more or less slurred ; for 
men are seldom found who will work con amore, when they 
know that another, and not themselves, will get whatever pro- 
fessional credit is fairly due to their exertions. Moreover, the 
practicability of hiring, in the labour market, the science needed 
to work out any unusual engineering problem that may present 
itself in practice, by rendering science less indispensable to the 
civil engineer himself, leads to its comparative disregard in his 
education, and thereby greatly diminishes his efficiency ; and 
the consequent restriction of the application of science to prac- 
tice, coupled with the division of the practice of civil engineer- 
ing into branches, has a tendency to empiricism; or, as 
engineers phrase it, “getting into the rut,” and thereby retards 
progress, by discouraging scientific generalisation, and shutting 
out the valuable side-lights thrown on the practice of one 
branch by a knowledge of the others.* 

The leading qualifications that are essential to the exercise, in 





* “It is not through the elaborate cultivation of a minute plot of ground— 
important as such a work may be—but rather by a large review of the widen- 
ing landscape of knowledge, that great truths unfold themselves to an in 
quirer, . . An opition seems to prevail, or rather to be tacitly assumed, 
that the great leading principles of science having already been sufficiently 
elucidated, it remains only to pursue the ramifications andthe minutia. . . . 
The truth is, it is not by a greater perfection in the instruments, nor by a 
greater multiplicity in the observations, that modern science should expect 
to make the next steps inadvance. All these are supplied to us sufficiently. 
What is most needed is the force, the warmth of a vital harmonising energy, 
to deal with this accumulation of materials, and to vivify and combine the 
whole,"—Saturday Revi w. 

“The chasms that divide facts are rapidly filing up; and it has often 
happened that facts, observed at a distance, have thrown a new and unex- 
pected light on others nearer hand.”—Sir John Herschell, 

And Bacon points out the benefit to be attained, “ by the combination and 
conversion of one art to the use of another, when the experience of several 





mysteries shall fall under the coneideration of onZ man's mind.” 


= 
the most effective manner, of the calling of the civil engineer are 
three in number. 

First. Natural Aptitude—that is, an innate power of arriving 
at conclusions, a good memory, and a tone of mind essential 
practical and analytical. Men possessed of this order of aed, 
in the highest degree, are born engineers; and when it has 
happened that such minds have been early exercised on prac- 
tice, they have always attained high eminence as civil engi- 
neers, notwithstanding the drawback—most grievous even to 
them—of a deficient scientific education, 

Secondly. Scientific Training. A well directed scientific and 
mathematical education enables the engineer to systematise and 
arrange the data afforded by his practical experience, and his 
ideas generally; and to bring, with facility, the powers of 
mathematical analysis and scientific generalisation to bear on the 
elaboration and confection of new combinations, and on the con- 
struction of new formula, 

Thirdly. Practical Experience—that is, to have the memory 
stored with an extended, and as perfectly analysed a series as 
possible, of the best modern examples of the application of sci- 
entific principles and formule to the design and execution of 
actual cases of civil engineering; and to be personally well 
versed in such applications, and also in the various mechanical 
processes of mensuration, delineation, and construction incidental 
to the design and execution of engineering structures. 

Let us now proceed to consider the relative importance of the 
three cardinal essentials to eminence in civil engineering—Natu- 
| ral aptitude, scientific training, and practical experience ; and 
inquire by what course of professional education the two last 
may be most efliciently acquired. No one of the three will, by 
itself, suffice to make a civil engineer. The possession of any 
two of them, in a tolerably high degree, will make a very service- 
able one ; but the union of all three is essential to the practice 
of civil engineering in the most effective manner, In England 
the importance of scientific training is usually deplorably under- 
rated. Our whole educational system is, in this reapect, ex- 
tremely deficient, as compared with those of France and 
Germany; and, as a natural consequence, English civil engi- 
neers are usually inferior to those of France in scientific training. 
But, on the other hand, the fact of the amount expended on 
engineering operations having been, of late years, so very much 
larger in England than in France, has given vo the English civil 
engineer a considerable advantage over his continental compeers 
as regards practical experience; and the mode of pupilage, by 
which the young civil engineer in England acquires his know- 
ledge of practice, leaves little to be desired, save that, in order to 
turn such advantages to the best account, a preliminary course 
of scientific training should be, in all cases, insisted on. 

The great engineers who have risen from the ranks by the 
exercise of rare natural ability, have always united “ natural 
aptitude” and “ practical experience” in an eminent degree; 
and they have always possessed instinotively, to a considerable, 
though still in an imperfect degree, the systematising and ana- 
lysing powers that most men can only acquire through the 
agency of an exact scientific education ; just as some children 
aie born with a power of calculation, which enables them to 
solve, by the exercise of some intuitive mathematical process, 
problems which ordinarily require for their solution the aids of 
' a mathematical education and the use of pen and paper; yet no 
civil engineer, who has not had the advantage of scientific and 
mathematical education, will ever be able to turn either his 
natural abilities or his opportunities of practical observation to 
nearly so great an account as one who has enjoyed such advan. 
tages, 

It has been remarked by Professor Willis, “ that there still 
remains, amongst self-taught practical men, too much of the 
ancient contempt for theory, and an overweening and conceited 
value for facts or practice.” This arises, in great measure, from 
a misconception of terms : the self-taught practical man generally 
confounds theory with hypothesis, and is unaware of what is 
really meant by the term theory or science ; for if “ science” be 
correctly defined as “the knowledge of many, orderly and 
meth@lically digested and arranged, so as to become attainable 
by one;” and the “ practical knowledge” of the self-taught man 
as the personal experience of a single man, in a necessarily 
limited number of cases, lacking the aids to urderly and metho- 
dical arrangement and analysis afforded by a mathematical and 
scientific training; then it follows, from such definitions, that 
“acience” includes “ practice” in its widest sense, and that the 
so-called “ practice,” on which the self-taught man so much 
prides himself, is neither more nor less than an imperfectly me- 
thodised contribution to “science.” In short, as has been well 
observed by our ingenious neighbours, “ La théorie c'est le 
général; la pratique ce sont les soldats;” and to talk of theory 
and practice as if each were a complete and rival entity, is as 
absurd as to suppose it possible that an army could ke com- 
pletely and efficiently composed, either of officers without pri- 
vate soldiers or of private soldiers without officers, Moreover, 
in point of fact, no practical man is ever really contented with 
the narrow basis of his own individual experience, but, on the 
contrary, he habitually makes use, in every engineering work he 
carries on, of the formula or mathematical generalisations de- 
duced by theorists from the careful consideration and collation 
of an extended basis of practice. The self-styled practical man 
is, therefore, not one who can afford to dispense with science, 
but one who is restricted in the application of science to con- 
struction—which is the very essence of civil engineering—by 
being obliged to get his science second-hand. 

It is true that formule, when of established accuracy, are 
often made use of second-hand, fur the purpose of saving time, 
by the scientific engineer, as well as by the merely practical 
man; but the latter labours under a grave disadvantage of being 
only able to use them mechanically ; he is unacquainted with 
the processes by which they were deduced from facts, and 
unable to detect or correct any errors they may contain ; still 
less can he frame fresh ones for himself. Like David with Saul’s 
armour, he has not proved his weapons; and cannot, therefore, 
be expected to use them to so much advantage as one who has. 
Bene scire est per causas scire. 

The following is the united testimony of Professor Willis, the 
most philosophical of English writers on Practical Mechanics ; 
and of Mr. Fairbairn, the facile princeps of our self-taught 
“practical men,” as to the indispensibility of a mathematical 
and scientific education to the civil engineer. The former 
observes as follows :— 





“The mental proc ss by which the parts of a complex machine are con- 
trived and arranged in the brain of the inventor requires the geometrical 
faculty, as it is called, to a very high extent: that is to say, the power of 
conceiving mentally the relations of the parts of complex figuresin space. 
So that, in truth, aman gifted by nature as a hanist is also qualified as 





a geometrician; and the untaught inventor, struggling to give form and 
reality to his conceptions of a new machine, is, in reality, practising im- 
perfectly and unknowingly the very geometrical science he despises, and 
which, if he had acquired its elements, would at once have shown him how 
to systematise and arrange his ideas. 

“For the system of mathematics, as it now exists, is the accumulate 1 
result of many centuries’ work of men thus naturally gifted with the geo- 
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metrical faculty; and the man who now, directing this mental power to 
the confection of machines, professes to exercise it ‘self-taught,’ is acting 
on the presumption that he alone can begin from the beginning, and dis- 
pense with the labours of those men of mighty intellect who worked so long 
to prepare a system for those who were to come after them. 

‘“'To ignore such labours is a piece of mighty presumption and a pure 
waste of intellect, which usually brings its own punishment in the loss of 
time and imperfection of the result. ‘Self-teaching,’ in this sense of 
determined rejection of the previous labours of others, so far from being a 
source of pride and gratification, is a piece of folly, to use the mildest term, 
if it might have been avoided ; and a lamentable misfortune, if the sufferer 
has had no opportunity of knowing what had been already previously 
effected and prepared by others in the same line.”* 

And Mr. Fairbairn says :— 

“In the mechanical arts, how difficult, precarious, and unsatisfactory are 
the thoughts of men unacquainted with first principles, and how very often 
does that deficiency lead them into mal-construction, and those errors which 
a knowledge of science would teach them to avoid, It is true that some of 
our first engineers and some of our most ingeni hanicians have been 
men of limited education; but how much more perfect would have been 
their labours had the emanations of their minds, and subsequent construc- 
tions, been based upon the unerring laws of natural science ! 

“It is a singular, but an important fact, in countries where the industria] 
arts are cultivated with the greatest success, the principles on which they 
are founded should be imperfectly understood. How very few of our best 
practitioners in architecture, civil and mechanical engineering, are ac- 
quainted with the rudiments, or even with the simplest theoretical rules of 
their professions ; and how often have they to depend upon chance, instead 
of a sound elementary knowledge, for the various constructions on which 
they elaborate defective, if not abortive results! I have myself laboured, 

and still labour, under these disadvantages ; and it is from a consciousness 
of this deficiency that I now address you. 

**T could multiply examples where ignorance, as a pretender to know. 
ledge, has been productive of the most untoward results, not only in abor- 
tive attempts at construction, but in those on which the lives and property 
of individuals depend. It is not an uncommon occurrence to witness, in 
works of this kind, the most glaring imperfections—a waste of material, 
and a total want of proportion, arising from the absence of this knowledge. 

**At the present moment, and for many years past, we have suffered 
severe inflictions on our national pride in being called upon to witness 

failures. This isa national reproach; and the example of the past will 
continue to be the rule of the future, so long as we have to grope our way 
in the dark under the guidance of prejudice and ignorance, instead of being 
governed by sound principles and correctly determined laws, calculated to 
produce very different and much happier results.” ¢ 





It is impossible to read any standard French scientific work 
without being struck by its manifest superiority to the English 
standard, as regards the coup d’eil of the whole, and the syste- 
matic arrangement of its parts; each fact is duly marshalled, in 
the proper order of sequence, into its appropriate formation, till 
the whole becomes as a disciplined military force, brought com- 
pletely under hand and capable of being directed in mass, yet 
without confusion, on any obstacle that may present itself. 

In holding up the admirable reports and descriptions of Eng- 
lish machinery by French engineers as “models for imitation to 
our own writers on such subjects,” Professor Willis remarks, 
“ that they at the same time, show how much good service is ren- 
dered by the superior mathematical and theoretical education of 
French engineers ;” what facility it gives for describing and ana- 
lysing the most complicated machinery, and for the “ employ- 
ment of their generalising power in the endeavour to construtt 
improved forms, and this with such great promise of success, 
that unless we also begin to apply science to the subject, we 
run considerable risk of falling behind our ingenious neigh- 
bours :”f and every engineer who visited the exhibition of ma- 
chinery, at the French Exposition of 1855 must have been of 
the same opinion, 

An increasing proportion of the rising generation of civil 
engineers have enjoyed the advantage of a course of scientific 
training, in some continental Lcole Polytechnique, before entering 
upon their pupilage in practice in an English engineer's office ; 
many others have attended the classes of the civil engineers’ 
department—either of King’s College in London, of Glasgow 
University, or of the new Irish colleges — institutions which, 
though still deficient in the concentration and system charac- 
teristic of foreign engineering schools, have, nevertheless, done 
good service to English civil engineering; but the majority of 
civil engineering students still enter on their course of pupilage 
in practice, without any adequate scientific training; and have, 
therefore, fewer advantages on commencing their course of prac- 
tice than Addiscombe and Woolwich have already given to you.) 








* Lecture at the Society of Arts, on Results of Great Exhibition. 

+ The national failures Mr, Fairbairn alludes to, arise, like the imperfec- 
tion of our scientific books, from an inferiority in organising power, which 
is certainly in great part due to the general neglect of Science in English 
Fducational Institutions; not so much, perhaps, a neglect of the exact 
sciences themselves, as of their cpplication to the every day purposes of life 
and civilisation : and to the unattractive because uneconomic form in which 
science is presented to English students. For the generality of the young 
will not give their attention to studies which are presented to them in an un- 
interesting form, and which they deem purposeless because they are not shown 
their application, ‘There is no valid reason why applicd mathematics should 
not be more generally substituted in our schools tor pure mathematics, and 
every erample put before scholars should not be a practical instance of the ap- 
plication of mathematics to questions of business, or construction, Such 
a mode of teaching would give a much greater interest to these studies ; it 
would familiarise students with the use of mathematics, and teach them to 
regard the science of number asa facile tool of almost universal applicability 
to the every day purposes of civil and military life. 

In the earliest works on algebra extant—by Brahmaguphta, who lived in 
the seventh century of our era, and by Bhascara, who flourished in the twelfth 
—there is a constant endeavour to give the examples an amusing character, 
sometimes carried to the excess of lowering science to the level of a lady's 
plaything. Take a few examples at random from Bhascara :— 

* Ten times the square root of a flock of geese, secing the clouds collect, 
flew to the nearest lake; one-eighth of the whole flew upon the edge of the 
water amongst & multitude of ter lilies, and three couples were observed 
playing on the water; tell me, my young girl with beautiful locks, wha. were 
the whole number of the geese?" Again: “ Beautiful and dear Sa,iyati, 
whose eyes are like the fawns, tell me what is the number resulting from one 
hundred and thirty-five taken into twelve? If thou be skilled in multiplication, 
by whole or by parts, whether by subdivision of form, or separation of digits, 
tell me, auspicious woman, what is the quotient of the product divided by the 
same multiplier?” 

Colonel Lioyd, one of the special commissioners of the Great Exhibition, 
in his report to Lord Granville, observes that “in France, so great are the fa. 
cilities afforded by the Government educational establishments—euch as the 

Arts et Metiers and the Keole Centrale des Arta et Manufue- 
tures—that the aequirement of high scientific kuowledge, in connexion with 
interesting demonstrations and manipulations of all descriptions, becomes to 
the youth of France so fascinating, that at an early age they often pass in ex- 
amination, showing such high qualifications in both science and the arts, that 
their services are sought for by ali the manutacturing countries in Europe.”"— 
Letter to Lord Granville, 

Mr. Fairbairn remarks that “ it is extraordinary that in this country, which 
above all others is famed for the extent of its manufactures, mechanical skill, 
and extensive practice iu the usetul arts, there should be no institute nor any 
establishment whatever to teach and instract the rising generation in the 
elementary rules of their respective professions ; these of all others are the 
most important to the community, and the best calculated to enhance the 
value and extend the influence of our industrial resources.—Fuisbairn's 
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re at the Society of Arts, on Results of Great Exhibition. 

§ The neglect of the exact sciences in English schools is a necessary con- 
sequence of the almost exclusive attention bestowed in those institutions 
on the study of the classics, No educated man would wish to see the study 
of classical literature neglected by any class of English gentlemen; but that 
the passable acquirement of only two languages should occupy well nigh the 
whole attention of the English student for so many years does seem to imply 
some very grave defect in the system of instruction pursued, In the schools 








of Germany and France time is found for the cultivation of the exact 
sciences, without sacrificing the study of classical literature ; and it is always 





In all practical pursuits, natural aptitude and scientific train 
ing are insufficient to success, unless united with practical ex” 
perience, We should none of us like to entrust the amputation 
of a limb to a surgeon whose only knowledge of such operations 
was derived from the study of published descriptions and engrav- 
ings of the practice of surgery ; and it is yet more indispensable 
to the efficiency of a civil engineer, that he should be actually 
experienced in the design and execution of engineering works. 

The course of pupilage, by means of which the necessary ex- 
perience on works is acquired by the civil engineer is as fol- 
lows :— 

At about the same age at which the military engineer obtains 
his commission the civilian enters the office of some civil engi- 
neer in large practice, and continues to be employed on such 
engineer’s works, in field and office, during a pupilage of from 
three to five years. 

At first he is employed in tracing or copying the duplicates, 
required for various purposes, of the drawings and specitications 
of works in course of execution from such engineer's designs. 
Such practice is extremely serviceable to himself, as nothing fixes 
the necessary details of such matters so firmly in the memory as 
the repeated copying out of good precedents ;* he is, at the same 
time, constantly exercised by assisting in the preparation of esti- 
mates from working drawings, by taking out the quantities of each 
description of work incidental to any proposed structure, and ap- 
plying the appropriate rates; such practice familiarises him with 
the cost of work—a most important point—and enables him here- 
after to predicate with considerable accuracy what amount of 
labour and material will be required to carry any given design 
into execution. 

He is also employed in copying the sections for any proposed 
railways that may be in the office, and calculating, by tables based 
on the prismoidal formula, the amount of earthwork that may be 
involved in their execution. By this he learns the necessity of 
balancing the cuttings and embankments, and the most econo- 
mical mode of fitting the gradients of the permanent way to the 
natural surface of the country, and becomes familiar with what is 
required for compliance with the standing orders of Parliament, 
in all that relates to the deposit of engineering plans and sec- 
tions; he also has opportunities for observing and calculating 
(the effect of the petty emendations of the original section 
effected after the deposit of the Parliamentary plans, but prior 
to the ultimate staking out of the line)—emendations effected by 
taking the line into higher or lower ground, to the right or 
left, to save work in bridge crossings or their approaches; or, by 
readjusting the gradients, with the object of diminishing the 
amount of earthwork. He thus becomes familiar with all the 
considerations that bear on such emendations; and this will 
greatly assist him in his subsequent field practice, in deter- 
mining the best allocation for a line of trial sections, and so 
initiate him in that most important engineering mystery, the 
faculty of “laying out” a line, so as to get the straightest and 
most level course possible, at a minimum of expense. 

Having become familiarised with the details of bridges, by 
tracing working drawings, he is entrusted with the preparation 
of the drawings themselves from the dimensioned sketches of 
the engineer, or with inking in and completing the drawings 
pencilled in from such sketches, by the assistant or senior pupil 
at the head of the drawing-office ; and is also practised in the 
application of formule to the construction of bridges—in 
masonry, brickwork, timber, and cast, or wrought-iron. 

He is now competent to be of use in the field, and can be 
employed in staking out the centre-line and side-widths, and in 
ranging the curves of railways about to be commenced; in 
setting out the lines and levels for the foundations of the various 
bridges, and other mechanical structures ; in fact, in transferring 
the ground plans of earthwork and structures of masonry from 
the drawings to the ground; also, in taking borings at intervals 
along the centre-line of the various cuttings or tunnels, to ascer- 
tain the nature of the materia] to be excavated; as also the 
nature of the foundation required for bridges, by taking borings 
and driving trial-piles. 

He will then be employed in taking levels—in running trial 
sections along a course selected by his chief, as that apparently 
best adapted to the requirements of the case, for “laying out ” 
any proposed line of railway. While so employed, he will gain 
an insight into the principles of laying out a line, and enjoy 
opportunities for acquiring what is of such immense importance 
to both civil and military engineers—a rapid and accurate coup 
dil for country ; that is, the faculty of plotting out mentally a 
tolerably correct map of a tract of country, from the collation of 
the views obtained from two or three points, or even from 
a single view from any one commanding point; of judging 
of height and inclination, as well as of distance, by eye; and 
being thus enabled to determine at a ylance, within narrow 
limits, what would be the best line for the trial sections of a line 
of road or railway between any two points, which should unite, 
in the highest degree possible, the three conditions of directness, 
easy gradients, and inconsiderable alteration of the aatural 
surface. This faculty of “laying out a line” is of incalculable 
benefit to the engineer and his employers; in fact, the time and 
money expended in the thorough elaboration of the laying out of 
a line always yields a many fold return, in the increased 
economy aud perfection of the work. 

The pupil is now fit to be employed as “ assistant engineer,” 
in superintending the execution of a section of railway, or of any 
other engineering work. In this capacity it is his duty to see 
that the works are executed in the best manner, of the best 
materials, to the proper lines and levels, and in exact accordance 
to the contract drawings and specifications ; to measure the work 
done by the contractor once a month, ascertaining its amount, 
and reporting the same to his chief. While so engaged, he 
enjoys frequent opportunities of acquiring a more or less par- 
ticular acquaintance with the minor details of work, and stores 
his mind and his note-book with much practical information that 
he will reap the benefit of in his future practice. During the 
remainder of his pupilage, and probably for some years after- 
wards, the young civil engineer will continue to be employed 
either in office or field work as an “assistant engineer.” 

If an engineering work is of very considerable extent, or is 
only one out of many works entrusted to the same engineer-in 
chief, or is situated at a considerable distance from such engi- 
neer’s head-quarters, heis obliged to appoint a resident engi- 
neering deputy under the style of “ resident engineer,” to over 
look the assistant engineers engaged on the various sections of 
the works. The “resident engineer” is necessarily intrusted with 





a matter of astonishment to one newly arrived in India, who has gone through 
an English public school and university education, to find that an intelligent 
cadet of sixteen will often pass the severe ordeal of an interpreter’s examina- 
tion, in the far more difficult languages of Hindostani or Mahratta, after three 
or four months’ hard study, reading off and translafing at sight proceedings of 
native court-martials or actual petitions in the vernacular, written in the native 
running-hand ; thus proving the acquirement in three months of a much more 
accurate knowledge of a new language than he had himself acquired of Latin 
and Greek in twice as many years, under the system of instruction adopted in 
English schools, 

* “‘ Much reading makes a full man; much speaking a ready man; much 
writing an exact man.”—Loap Bacon. 





more or less discretionary power according to circumstances, and 
his functions consequently vary from almost those of an engineer- 
in-chief (that is to say, the planning and designing of the work in 
all its details) to those of an “assistant engineer,’ who has 
merely to see that the conditions of the chief engineer's plans 
and specifications are strictly complied with by the contractor. 
It will thus be seen that a civil engineer, after completing his 
course of scientific training, has usually, at least, ten or a dozen 
years’ of actual experience on works before he attains any practice 
on his own account, or is intrusted with the responsibility and 
chief direction of any work of importance. 

Buta thoroughly trained civil engineer’s knowledge of practice 
(that is. of examples of the application of scientific principles 
and formule to all cases of civil engineering), is not confined to 
the comparatively limited series of works that have actually come 
under his own personal observation. For, during his pupilage 
he is generally allowed access, under due restrictions, to the 
far more extended series of engineering cases presented by the re- 
cords of the office in which he is placed, comprising the work- 
ing drawings and specifications of all works executed by his 
chief during his extended professional career, including those 
which had been used for the construction of some hundreds of 
miles of actually executed railway; and he should extend this 
series of examples by the careful study of the literature of his 
profession, by analysing carefuily, note-book in hand, all the 
published drawings and descriptions of approved examples of 
engineering that he can obtain access to; entering in his note- 
book in each case the more essential particulars of the ex- 
ample: such as its dimension, material, principle of construc- 
tion; also, whether the end in view in each particular case 
appeared to have been accomplished more or less economically 
and efficiently than in other cases where, with a similar diagnosis, 
a different treatment had been adopted ; noting, as far as possible, 
which were the particular points in each example most worthy 
imitation, and which, on the other hand, were better treated of 
in some other example. By this process he will bring himself 
to a nearer knowledge of the one best way of attaining the par- 
ticular end in view; for, in every possible problem in construc- 
tion, there must be some one specific way of solving it that is 
better than any other; and, by thus possessing himself of all 
that his predecessors had attained, he will at least get as near the 
best way as they did, if he cannot, on the stepping-stones of their 
experience, rise to higher things in his own practice. 

The practical study of the published accounts of engineering 
works should not be restricted to English examples, for there is 
much that is worthy of imitation in the practice both of French 
and of American engineers. The former havealways been superior 
to ourselves as theorists, and the extension of railways and other 
engineering works in France has of late years given them a 
more extended field for the application of science to actual prac- 
tice, which their superior mathematical education has enabled 
them to turn to the best account. Their more recent works are 
consequently deserving of the closest study, and their published 
memoirs are generally models of methodic and scientific 
description. 

And American engineering is very highly suggestive. “ Ne- 
cessity is the mother of invention,” and the peculiar cireum- 
stances of America necessitated the execution of ways of internal 
communication of immense length —the frequent bridging of 
mighty rivers, the formation of quays, jetties, and graving docks, 
for loading, unloading, and docking the largest vessels—in fact, 
of all the appliances that modern commerce requires, at a mere 
fraction of the cost which in Europe is considered indispensable 
for works intended to fulfil the same purposes, and which 
scarcely fulfil them any better.* 

In these respects the circumstances of British India and of 
Canada very nearly approximate to those of America, and Ame- 
rican engineering has, therefore, peculiar claims on your attention. 
English engineering works have of late years been executed very 
much more economically than formerly ; but in some particulars 
we might still make with advantage a nearer approach to Ame- 
rican practice, without running into their extreme of leaving too 
small a margin for safety. 

One of the greatest disadvantages with which the English 
civil engineering student has to contend is the grievous defi- 
ciency in his own language of books of a really trustworthy and 
practical character on the application of science to construction. 
Most of the English works on the practice of engineering are 
mere compilations, arranged without method or condensation, 
illustrated by examples often ill-selected ang obsolete, and sel- 
dom or ever scientifically described and commented on; the 
type is often unnecessarily large, the margin too wide, the paper 
too thick, and no effort seems to be spared to make the work as 
bulky and expensive, and therefore as generally useless, as 
possible. + 

Zganzin’s “Cours de Construction,” though not quite up to 
the practice of the present day, is a good example of what such 
a work ought to be, especially in the economy of space observed 
in its illustrations ; but it would be a more perfect model for 
imitation were it printed in smaller type, on a smaller page, and 
the plates reduced (as by photography they might readily be) to 
an octavo size. 

The examples of modern pratice, by which such a work is 
illustrated, should be carefully selected, as the most scientifically 
engineered ensamples obtainable (for, to illustrate any but the 
very best examples of each particular case tends only to a waste 
of space, and to the confusion of the student); and every ex- 
ample should be accompanied by an abstract of the amount of 
labour and materials employed in its construction, with a scien- 
tific comment on the merits of the structure, collating and 
comparing it, as regards cost and efficiency, with others similar 
in scale and purpose, and pointing out what particular parts in 








* «<Extensive utility, economical execution, immediate returns — these 
are the great desiderata of American engineering. A country so wide and 
in immediate want of so many new lines of communication, cannot squander 
the millions at its disposal on the embellishment of a single line. The 
evils attending ‘ excessive expenditure, even while the capital may not on the 
whole be a losing investment, are great—it discourages similar undertakings, 
it exhausts the public wealth, it deprives other districts of new communica- 
tions, it prevents the extension of numerous branches by exhausting funds on 
the principal trank—it impoverishes the country without adequate return. 
— Athenrvin. 

t “It is essential that manuals of engineering or scientific reference 
tending to be extensively useful to such peripatetic philosophers as 
civil and military engi s, should unite complet ss with portability 
the highest possible d There is no reason why all the information that 
either a civil or military engineer is ever likely to want for reference in the 
field should not be compressed into a volume that might be carried in the 
breast pocket of one’s coat, and on horseback, without inconvenience. If 
scientifically arranged and laconically worded, such manual need not contain 
a greater number of words than the small pocket Bibles, scareely ha'f an inch 
thick, now sold for a shilling at all the railway book stalls; and there is 
surely no reason why they should be printed on larger type or on thicker 
paper, Typographical luxury is thrown away in a manual of reference; the 
illustrations might be reduced from those of larger and standard works by 
photography (possibly etched without manual agency on coliodionised steel 
plates), and such plates might be reproduced ad infinitum. A manual of 
Paleontology, with the illustrations thus brought into a really portable com 
pass, would be invaluable to the tyro in geology travelling in a new and wild 
country, and the existence of such portable aids to observation would very 
greatly widen the field of scientific research. No one who has not travelled 
in such countries can duly appreciate the value of diamond editions. 
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each structure were most wortby of imitation, and which have 
been improved upon in other examples. Such addenda to the 
illustrations would be invaluable to the student, and they would 
tend to diminish the discrepancies in practice which are still the 
opprobrium of English engineering. 

A knowledge of economic geology, mineralogy, and chemistry 
is of such great importance to the engineer, in so many cases, 
that it may well be deemed indispensable. A knowledge of the 
geology of the district, through w hich any new line of commu- 
nication is to be extended, “will enable the engineer to form a 
tolerable idea beforehand of the general conformation of the 
surface, of the nature of the difficulties it presents, and of the 
character of the materials for construction it affords; whether 
it is likely to yield good stone, for building, and for lime—good 
earth, for bricks—good ballasting material—good clay for pud. 
dling, and so forth; and if not, which is the nearest locality 
where such materials are likely to be obtainable—all which con- 
siderations most materially affect the cost of the work. Geology 
will also enable the engineer to know where to sink Artesian 
wells —such as those by which the French engineers are now 
fertilising the deserts of Algeria; and save him from sucha 
mistake as was made at Bombay, some years ago, in endeavyour- 
ing to sink an Artesian well in the midst of the great basalt for- 
mation of Western India.* 

A knowledge of economic chemistry and geology, and of the 
use of the blow-} pipe, is most serviceable in enabling the en- 
gineer to estimate correctly the value of the various materials 
for construction, available—to judge of the probable duration, 
when exposed to atmospheric agencies, of any sample of buil 1. 
ing stone ; it empowers him tomakearough quantitative analy sis 
of the lime he has to use, in order to ascertain the proper pro- 
portion of sand to mix with i it, and also with what proportion of 
clay it must be combined to produce a serviceable hydraulic 
cement ; it also informs him whether any sample of earth that 
presents itself is likely to make good bricks—a point of the 
utmost importance in India, where there are many immense 
tracts, such as Scinde, altogether destitute of building stone ; 
and where of two lots of bricks, made from two ap sparently 
similar samples of earth, and of equally good appearance when 
fresh burnt, one kind will last like the bricks of Babylon—and 
the other will decay into powder in a few years. An economic 
knowledge of these sciences will also enable the engineer to 
detect and identify any mineral useful in the arts, which he may 
happen to come across, either in his work or in his travels, and 
to ascertain approximately (by the blow-pipe) its probable com 
mercial value.f 

It is obvious that such a knowledge of economic geology, 
mineralogy, and chemistry must be of espec ial importance to an 
engineer engaged in a new country, where he has only his own 
information to depend upon. 

It is also desirable that the civil and military engineer should 
be well acquainted with the principles of architecture, or the 
“ Art of artistic building.” For the practice of both branches of 
the profession affords frequent and advantageous opportunities 
for the application of the principles of westhetic design to the 
composition of the Cyclopean masses of masonry, and extensive 
ranges of building, so often incidental to engineering under- 
takings, and it costs no more to give such structures an artistic 
effect than one me rely utilitarian, for “ true taste is ever an ex- 
cellent economist.” ‘Moreover many of the works of the engi- 
neer, from their great scale, and necessarily massive construction 
—from the weight and vigour of their “ rock-hewn” masses— 
are peculiarly susceptible of one of the most majestic expressions 
of which the art of esthetic building is capable, namely that of 
BREADTH, or abundance of one thing in one place.’ t 

The towers of the Menai and of the Niagara suspension bridges 
and the great stone arch across the Dee, at Chester, are examples 
of noble opportunities of this description, marred by inartistic 
treatment—there is no engineering structure, to which an ap- 
propriate and «esthetic expression may not be — with 
economy. The towers of Mr. Page’s suspension bridge at 
Chelsea are a good example of such treatment, and the design- 
ing of the Inlet Tower of my work for the water supply of 
Bomb: ay, is an attempt in the same direction.§ 

Photography is also an art that is now much used by the 
civil engineer. Many engineers-in-chief require the re sident or 
assistant engineers employed on their more distant works, to ac- 
company their periodical progress reports by photographs, which, 
when ex fenton with a microscope, show not only the progress 
of the structure, but even the quality of the masonry and the 
mode in which the work is being carried on. There are now on 
the table some photographs, showing the progress of some works 
now in course of execution, from my designs, in Western India. 
The collodion process is so easy, the result so satisfactory, and 
the apparatus can now be obtained at so very moderate cost, 
that every engineer ought to be a photographer. It is, more- 
over, an art especially serviceable to the military engineer, from 
the rapidity with which it supplies him with an absolutly accu 
rate delineation of any military position—a delineation which 

























* It is highly desirable that the lectures that civil engineering students 
attend on chemistry, mineralogy, an y, should be specially adapted to 
the special requirements of thei ‘ ion, that is to nic 
character, for it is obvious that the « e of knowledge, 
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8s Rudimentary Series inc a very excelient treatise on 
of Design in Architecture,” by Mr. Garbett. Tl 

engineer should also make himself acquaiuted wit Chamber's 

tecture,” and the more recent construction of French engineers aflord 





admirable studies of the artistic treatment of the details of bridges and other 
engineering works. 





he may afterwards study and eularge at his ‘lelaure, with his 
microscope and camera lucida. 

Having thus completed our review “ Of the present practice 
of civil engineering in E ngland, ” “ Of the qualifications essential 
to its successful pursuit,’ “and “Of the nature of the education 
by which such qualifications are best acquired,” let us now pro- 
ceed to consider the comparative disadvantages under which you 
will have to practise civil engineering in the colonies and British 
India; and the best modes of obviating them, by making the 
utmost use of the opportunities at present afforded you of 
aequi iring experience in practic: il engineering, and by endeavour- 
ing, as far as is possible, to introduce, in your future practice 
abroad, all that is most worthy of imitation in the English 
system, 

The disadvantages under which you will have to practise civil 
engineering, are as follows :— 

First. The opportunities within your reach, during the few 
months you remain here, of acquiring actual experience on works 
are smnall, compared with those enjoyed by the young civil en- 
gineer, during his term of three or five years’ pupile age, in the 
office and on the works of a civil engineer in culeutiee practice. 

Secondly. You will be expected, by the Government you 
serve, to be generally conversant with all the branches of civil 
engineering practice. 

Thirdly. You will frequently have to carry out engineering 
works, without the important aids derived by civil engineers in 
England from the development of the contract system—from the 
assistance of various grades of practical subordinates, versed in 
the details of work—and from the employment of skilled labour ; 
and you will, occasionally, have to carry out civil engineering 
works with only military labour. 

As has been already observed, it is of especial importance that 
the military engineers should possess a good general knowledge 
of all the branches of civil engineering : for though, on one hand, 
it is not likely that you will ever be called on to design or 
execute works of the most complex character, such as the 
Britannia Bridge or the Leviathan steam-ship (engineering works 
on this scale being usually the work of private enterprise in 
joint association rather than of governments) yet, on the other 
hand, there is no branch of civil engineering which you may not 
be called upon to practise to some extent, or at least to report 
upon, by the Government you serve. 

The power of analysis and methodic arrangement, which your 
previous mathematical training has been intended to confer, can 
alone enable you to master, in so short a time, even a general 
knowledge of so wide a field as the practice of civil engineering 
presents: and it is desirable that you should be most strongly 
impressed with the paramount importance of keeping note-books, 
and taking notes of every engineering work you read, and every 
engineering fact you observe. Such notes should be as succinct 
and synoptical as possible, so as to occupy a minimum of space 
and time. It is impossible to over-rate the importance of such 
asystem of record—nothing fixes fact or formule so firmly in 
the memory as writing them out, and nothing clears the brain 
of the writer so efficiently as the mental manipulation essential 
in arranging his facts in their proper order of sequence, and put- 
ting them into the smallest number of words possible. Your 
note-books should afford a permanent, succinct, and classified 
index of your reading—a catalogue raisonné of the engineering 
facts and results you have possessed yourselves of, either by 
study or personal obervation, In each note you should always 
refer intelligibly to your authorities, in order that, if ever 
actnally engaged on the particular description of work to which 
it refers, you may be able to read up your authorities over again, 
George the ‘Lhird used to say, that “he did not believe his 
lawyers knew more law than other people, but they knew where 
to find it.’ 

‘Lhe difficulty you will often have to contend with in carrying 
out works without the assistance of practical subordinates versed 
in the minor details of work, renders it of especial importance 
that you should make the most of the opportunities, which the 
works being carried on in this neigbourhood afford, of becoming 
practically acquainted with such details yourselves. You should 
visit such works, note-book in hand, and note in each case the 
organisation of each description of labour employed, the number 
of men to ons h gang, the division of labour amongst them, how 
much work they get through per day under normal conditions, 
and how many men can work with advantage in a given space on 
each description of work—you should take copious notes on 
boring, well-sinking, pile-driving, and artificial foundations 
generally, on brick-making and brick-laying, on masonry and 
carpentry—you should practise yourselves in ascertaining by ana- 
lysis the qualtity of various limes, and the composition of mortar 























aad artificial cements: for in India, when engaged on works of 
irrigation, you may often be under the necessity of manu- 
facturing hydraulic cement for yourselves of unknown materials, 





the proper relative proportions of which can only be ascertained 
by analysis and experiment—a neglect of which have often, in such 
cases, led to the failure of important and costly works. * 

The various applications of the resources of civil engineering 
to the exigencies of a campaign should not be wholly overlooked 
in a course which, like the present, is addressed to military 
engineers, 

The late war with Russia was the first in which we had —_ 
engaged in Europe since civil engineering had attained any cor 

idk lerable degree of development, and hostilities had not lone 
e aimee before the necessity was admitted on all hands of 
renderi rvient to the exigencies of war the varied expe- 

rience in the arts of construction, and in the organisation of 
iabour that had been acquired in the extended civil engineering 
operations of a thirty years’ peace. Our most eminent mechani- 
cal engineers—Scott Russell, Whitworth, Armstrong, and Na 
smyth—were called to ap ply their skill in the manipulation of 
iron and in the design and construction of machinery to the 
im} rovement of ordnance, and to the construction of inexpugn- 
iron-sheathed, floating batteries; the electric telegraph was 
extended to the seat of war; the advs intages of the contract sys- 
tem were brought to bear on the construction of a railway from 
the harbour which formed the base of operations to the British 
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* It is also very bee sirable that you should take note re garding the cost, con- 
truction, and pe all specimens of brick-mak ng mac you 
may come 1 machines are especially useful in a new country, 
where the availal iount of skilled labour is often inadequate to mect any 
unusual demand, tance, Col, Cautley, the engineer to the Ganges 
1, having obtained one of Hale’s patent — machines from 
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camp before Sebastopol ; and an Army Work Corps was raised, 
comvcsed of navvies and artisans, and officered by civil engi- 
neers, for the performance of the civil engineering operations of 
the campaign. Peace was indeed restored before these various 
appliances had had time to come thoroughly into play; but 
enough experience had been gained of their utility to prove that 
their employment had been a step in the right direction. 

Such of these applications of the resources of modern civil 
engineering to campaigning as are referable to the mechanical 
branch of the profession I need notice very slightly, merely 
calling your particular attention to two points—first, to the 
recent improvement of the high pressure portable steam engine, 
and its rapidly extending use as a substitute for human and 
animal labour in all mechanical and agricultural operations ; and 
secondly, to the increasing use, in civil engineering construc- 
tions, of iron, and especially of wrought-iron, as a substitute for 
timber and for stone, 

As regards the first: the portable high-pressure engine, as 
now manufactured, can be dragged by horses, or can drag itself, 
over any ground that is practicable for guns; it may be applied, 
by the intervention of appropriate gearing, to pumping water, 
to the rapid sawing and morticing of timber, to dragging heavy 
weights, either by its own tractive power, by means of the end- 
less railway, or more advantageously through the medium of 
wire ropes, while itself fixed ; and to a variety of other purposes. 
It is unnecessary to point out what a useful servant-of-all-work 
such a machine would prove in a campaign, in facilitating the 
construction of military bridges, and in siege and other opera- 
tions, a8 with all such technical applications you will be more 
familiar than myself. I need only recommend you to pay atten- 
tion to the cost and construction of the machine, to the possi- 
bility of increasing its adaptability to campaigning purposes, and 
rendering it more powerful and portable, by the use of steam of 
a higher pressure—say of 300lb. to the inch, and by gearing 
more especially adapted to use in the field; the utility of such 
an engine would be much extended by the accompaniment of a 
few miles of portable railway, which might be so constructed as 
to add but little to the impedimenta of an army in the field. 

You must have observed, for yourselves, the advantageous 
results that have attended the substitution of iron for timber and 
for stone in civil constructions, especially in its application to 
ship and to bridge building. Iron ships are cheaper, stronger, 
safer, and far more durable than those of timber. A timber ship 
of even half the tonnage of the Leviathan would be an impossi- 
bility, but there is no limitation to the size of iron vessels, and 
all eminent engineers are of opinion that the difficulties, which 
at present obstruct the application of iron to the construction of 
ships of war, will be ere long overcome, and that, before the end 
of the present century, iron will be the only material employed 
in = building. 

Civil engineers have obtained great advantages by the substi- 
tution of iron for stone and timber in the construction of 
bridges, especially where the foundation has been difficult and 
the spans and height considerable. 

Mr. Liddell’s wrought iron viaduct across the Crumlin Valley, 
in South Wales, has cost less per cubic yard of included area 
than any timber viaduct, on an equal scale, as yet executed in 
this country, and timber bridges are rapidly falling into disuse 
on English railways. 

Mr. Page’s iron bridge at Westminster will only cost about a- 
fifth as much per square foot of platform as those of Waterloo 
and London—the only others across the Thames admitting of 
comparison with it us regards effect, and we may be certain that 
there never will be another bridge executed of stone across the 
Thames at London. And though the first application of wrought 
iron to the construction of railway bridges of large dimensions 
is comparatively recent, a great advance has already been effected 
in respect to the economical distribution of the material in such 
structures, the Britannia-bridge represents the most scientific 
distribution of material devised at the date of its construction, 
but it was the first wrought iron girder bridge of large span con- 
structed, and has of course been improved upon since, for exam- 
ple, the Saltash-bridge is of almost identical dimensions, and 
presented greater difficulties, for its central pier stands in ninety 
feet water (a depth of foundation that would have been consi- 
dered fabulous very few years ago), instead of on a dry rock, yet, 
notwithstanding this, it is understood that its cost will be very 
considerably under that of the Britannia-bridge. And there are 
grounds for anticipating that we shall shortly attain to a still 
greater reduction in the cost of wrought iron railway bridges of 
large span, by a judicions combination of the compound girder 
with the principle of suspension, 

Such being the advantages which have been obtained by the 
substitution of wrought iron for stone in an important class of 
civil engineering works, it is suggested to your consideration 
whether a similar substitution of material might not be effected 
with advantage in the case of an equally important class of 
military constructions. 

During the late war it was proved by repeated experiments 
both in England and France, that wrought-iron plates four 
inches thick, were proof against heavier shot than could ever be 
brought to bear against any fortress not on the sea coast, and 
such plates have been actually applied in practice, and have been 
deemed a sufficient protection to floating batteries expressly 
designed to batter down sea coast defences mounting sixty- 
eight pounders, and these floating batteries were armed as heavily 
as the Redan. Why should not the bastions of a land fortress 
be constructed, like these floating batteries, of shot proof iron 
plates, properly framed together, as a substitute for masonry ? 
Lhe end in view, that of affording a certain number of guns a 
really gun proof cover, is ide ntical in each case; that end has 
been attained afloat, by substituting iron for wood ; and surely it 
might be attained ashore k vy substituting iron for stone, with equal 
certainty, and with far greate sility and economy than afloat, for 
the application of so heavy a defensive material to a floating and 
sea-going craft is evidently a more complicated problem than ita 
application to a structure on land. Such iron bastions would 
not necessarily cost much more than those of the usual construe- 
tion, their greater compactness being taken into account, for the 
guns might be mounted as close together as the battery of a line 
of battie ship and tier above tier, s0 as to counterbalance the 
wider front of the enemy’s fire. The parapet being only four 
inches thick, each embrasure would present a range of fire of 
maximum width in proportion to the space exposed, and that 
might be reduced to an orifice little larger than the muzzle of 
the gun, if breech-loading cannon were employed, and the 
muzzle, being the only part of the gun exposed to the enemy's 
fire, might be made in a separate piece, as in Mr. Whitworth’s 
rifled cannon, so as to admit of removal and replacement in case 
of damage. 

The heaviest hostile fire could produce no sensible impression 
either on guns so protected on the men who worked them, 
nor could such works be breached ; and under such conditions 
the curtains connecting the bastions might be mere earthwork, 
and the cost of the whole system of enceinte thus reduced below 
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the material advantage of giving to the defence a positive supe- 
riority over the attack.* 

The great strength and toughness of wrought-iron, the 
equality of its strength in all directions, the ease with which, in 
the largest masses, it can be moulded like wax, beneath the 
steam hammer, to any form required, and the practicability of 
making a wrought iron structure; in a number of pieces, nearly 
as stropg as if only in one piece, combine to render this material 
the best adapted of any known to resist violent impact, like that 
of a fire of artillery. 

It has been already observed that one of the principal difficul- 
ties you will have to encouuter, in your future practice, is the 
necessity you will sometimes be under of carrying on civil en- 
gineering work with soldier labourers, 

During the Crimean campaign an attempt was made to obviate 
this difficulty by raising a special corps, called the “ Army Work 
Corps,” composed of navvies and officered by civil engineers, for 
the performance of the civil engineering work incidental to the 
campaign. Butacorps of this description is an expedient too 
costly to be resorted to except under the pressure of disaster, 
and under such circumstances it would usually come too late. 
Moreover, such an expedient must be very limited in its appli- 
cation, for in actual campaigning every division of an army in 
the field could not he furnished with such a corps; in most 
cases whatever civil engineering work an army requires in the 
field must be done, if at all, by soldier labour, and it is, there- 
fore, of the utinost importance that soldier labour should be 
ed to as high a degree of efficiency as possible, by special 

training, and special organisation when actually employed on 
working parties. 

There is no stronger proof of the marvellous effect of training 
and ogvanisation than is afforded by the physical ascendancy of 
a handful of regular troops over a mob ten times their number; 
but the best organisation for fighting is not necessarily the best 
for spade and pickaxe labour, and, when employed on the latter 
description of work, a military working party produces an use- 
ful effect singularly small as compared with that of the same 
number of ordinary workmen similarly engaged, 

It is a mistake to class spade and pickaxe work as unskilled 
labour, the efficiency of which cannot be materially increased 
by training and organisation, for the difference that training 
makes in the efficiency of such labour is very much greater 
than is usually supposed. It is not to be expected that the 
amount of earth moved by a soldier labouring in the trenches 
and under fire should equal that moved by civil labour em- 
ployed under ordinary circumstances; the two cases do not 
admit of comparison, But it has been ascertained by those who 
have had extended experience in measuring the work doue by 
working parties of soldiers employed ont of fire and under ordi- 
nary circumstances on road-making, that the work done per head 
per man amounted to less than one-fifth the average of an ordi- 
nary workman similarly employed; and it may be inferred that, 
if, by training and organisation, the work done by a soldier, 

‘working under ordinary circumstances, could be increased four or 
five fold, the efliciency of his work in the trenches would be 
increased, if not commensurately, at least very largely.t 

It is not to be expected that a soldier's labour should ever at- 
tain so high a degree of efficiency as that which long habitude to 
the use of shovel and pick has given to the English navvy ; but 
it would be generally supposed that an English soldier's labour 
should be at least as efficient as that of a French workman or of 
an Irish emigrant in America ; yet experience proves that this is 
very far froma being the case.{ 

It is clearly of the utmost importance that the highest degree 
of efliciency attainable by training and organisation should be 
given to the pick and shovel labour of the soldier ; for, if it could 
be raised to the same degree of efficiency as that of the ordinary 
workman, a given amount of work might be executed by one- 
fifth the number of men found necessary for its performance in 
the Crimea. And had the efficiency of the labour of such sol- 
diers as could be spared for working parties in the Crimea been 
increased to anything like this extent, sufficient labour might 
have been available for the entrenchment of the position held by 
Sir De Lacy Evans’ division before Sebastopol, and the slaughter 
of Inkermaun might have been prevented ; and also agood road 
to Balaklava might have been completed, in time to prevent the 
distress which the want of one occasioned, after the setting in of 
the bad weather. 

The division and organisation of labour obtaining in working 
parties of navvies employed on earthwork, have been already‘de- 
acribed ; and you may, probably, have opportunities in this neigh- 
bourhood of observ ing it for yours elves, and judging to what ex- 
tent the adoption of a similar system would be calculated to in- 
crease the efficiency of military working parties. ‘ To the Roman 
Legionaries, the use of the’spade and the pick-axe was as fainiliar 
as that of the sword or pilum ;"§ and there is no obvious reason 
why a British infantry soldier should not be taught “navvy 
drill,” as well as gun-drill, without any detriment to his military 
efliciency ; it Would, of course, wear out his fatigue dress faster, 
but surely that is a consideration of comparatively trifling 
moment. 

The present appears a favourable opportunity for trying the 
experiment of an army works corps, on a large scale, in India, 
Throughout the upper provinces, the cantonments and public 
buildings of almost every civil and military station have been de- 
stroyed ; they have all to be rebuilt on a new model, with in- 
creased accommodation for English treops, and probably with a 
mud fort at each, to serve as a citadel in case of another ‘meute- 
This is the work that has to be done. 

And the men to do it are the Sikhs of the levies raised in the 
Punjaub for the temporary replacement of the late Bengal army. 
These Sikhs have a specialité for earthwork ; all the battles they 
gained, under Runjeet Singh, were won more by their universal 














* The natural tendency of the application of modern developments of 
mechanical science to the art of war is to | tit defence rather than offence ; 
ior example, the increased range given to artillery and small arms, steam 
navigation, and railway communication, See Sir John Burgoyne’s evidence 
before the Gauge Commissioners;—* That steam is better ior defence than 
offence ; railway der invasions by sea impracticable; steam vessels pre- 
clude the possibility of long blockades, like these of the American coast during 
the last war.” There are, therefore, fair grounds for anticipating that the 
application to the art of fortification of the facilities for construction, and of 
the increased chvice of material, afforded by improvements of modern ma 
chinery, will eventually be attended with like results. 

t The Melbourne correspondent of the Zimes, atte ing that, owing to 
a glut of labour, large numbers of workmen were employed there in breaking 
stones for the roads, at 5s. the cubic yard, and that there had been a good 
deal of controversy as to what a man could earn by this—one of the lowest 
descriptions of labour— concludes, ** that, even in such work as this, the range 
of efficiency between skill and want of skill is as sive to one.” ‘This conclusion 
is exactly in accordance with the universal experience of civil engineers, ¢ 
may be considered an avian. This illustrates the immense increa 
efficiency that may be effected by training, even in the very simplest descrip 
tions of work. 

} According to French experiments 
Ja raain, d’@uvre des des differens travaux,” an average 




































» given in Anselin’s “ Experiences sur 
< workman can “ get,” 


that is, * pick” or loosen, ina day of ten hours, from eighteen to twenty-three 
cubic yards of common earth, according to the character of such earth; and 
of compact gravel, from seven to eleven cubic yards, or can load in barrows 
(or * fill”) twenty-two cubic yards of earth, or nineteen of cc mpact gravel, or 
can transport 100 feet, by barrows, 

§$ Gibbon’s * Decline and Fall, 


from twenty to thirty cubie yards. 











Practice of strengthening their positions by entrenchment than 
by arms. As Major Edwardes relates, they are capital hands at 
building mud forts; and with a little training, and the assistance 
of brick machines, portable saw mills, and morticing machines, 
would readily and economically perform every description of 
work required for the erection of barracks ; and, as idleness is 
the root of all evil, such occupation would be as advantageous 
to their morale, as its results would be economical to Govern- 
ment. 

It has been already observed that the absence of the organisa- 
tion and division of labour incidental to the development of the 
contract system, and the want of practical subordinates versed 
in the minor details of work, are amongst the principal difficul- 
ties with which the military engineer has often to contend, when 
employed on civil engineering work in British India or in the 
colonies. 

The principal civil engineering works at present in progress 
in India—the East Indian and the Great Indian Peninsular Rail- 
ways—are being executed by contractors, according to the usual 
English practice ; and, consequently, the civil engineers entrusted 
with their execution enjoy all the facilities incidental to the em- 
ployment of competent English contractors, and to the presence 
on the works of practical subordinates, versed in the minor de- 
tails of work; and I am convinced that the public works, carried 
out by the Government of India, can never be carried on econo- 
mically on a scale, and with a speed commensurate to the require- 
ments of so vast and so roadlessa country, until similar facilities 
are afforded to the civil and military engineers employed by 
Government, in the public works’ department. * 

But the concession of such facilities is by no means all that 
is required to ensure the attainment of a maximum useful effect 
from the money expended on public works. The first essential is 
totality of system, and adaptation of means to ends. That each 
road executed should be “the right thing in the right place ;” 
that it should form an essential component of ONE complete and 
thoroughly digested system of ways of communication, em- 
bracing the whole country; and that the character, cost, and 
order of sequence in execution, of each particular road, should 
be determined by its position in such general system, and by 
the amount and nature of the traffic it is intended to accom- 
modate. 

In your future service, you may often have occasion to advise 
the governments you serve regarding the best system of ways of 
internal communication, by which an undeveloped district may 
be opened out, or, you may be called on to report on the compa- 
rative merits of rival road projects, proposed to be carried out 
either by Government or by private enterprise. It is, therefore, 
desirable that we should inquire what are the general principles 
and considerations that ought to regulate both the general de- 
sign of a complete and comprehensive system of ways of inter- 
nal commnnication, and also the especial character, and order of 
sequence in execution, of each of its component parts. The 
comparative failure, in result, of the sums expended on public 


* On the Advantage of Executing Public Works of India in Large Sections, 
through the agency of the Contract System. 

All really practical men have been long agreed that the most advan- 
tageous mode of executing extensive public works is by “ contract upon 
open tender ;” by such means alone can the benefit of competition, that is, 
ef ** buying in the cheapest market,” be united with the advantages atten- 
dant on division of labour without a division of responsibility, and it 
increases tenfold the power of a single civil engineer to design and direct 
the execution of work, which Jast advantage is of peculiar importance under 
the circumstances of India, where the labour of civil and mllitary engineers 
is twice as costly as in England, and where the climate renders even the 
ordinary auties of an engineer more than sufficiently trying to the constitu- 
tion. 

The general introduction of the contract system in India would also 
provide a new opening for the operations of a large class of native capitalists, 
who, by going into partnership as engineering contractors with some of the 
English engineering subordinates (who have in considerable numbers been 
brought into the country and into familiar intereourse with native workmen, 
by the recent execution in India of extensive railway works by English con- 
tractors), would obtain what they desire most—opportunity of employing 
their capital advantageously, and under their own eyes and control. The 
greater number of the sections into which the works of the Bombay railway 
were divided, have been executed most satisfactorily by a co-partnership of 
this deseription. There are many legitimate means whereby the extension 
of such partnerships might be facilitated, and such an extension is most 
desirable, not only as tending to the accomplishment of one of the greatest 
desiderata to the progress of the country—the circulation of the hoards of 
native capitalists—but also as providing a wider basis for competition in the 
letting of engineering contracts. 

It is admitted that the character of the work executed in Western India 
by English contractors, or by co-partnership of mative capitalists with 
English practical men, has been superior to anything before known in the 
country, but it is objected that the rates of such work have been extra- 
vagantly high. 

It must however be borne in mind that, in addition to the incomparably 
superior character of the work done, the inevitable consequence of so unpre- 
cedented a demand for labour, and especially for skilled labour, was greatly 
to enhance its price, and that the new rates have included the costly plant 
essential to the rapid execution of such extentive works, and also an expen- 
sive staff of European superintendence ; and that though the actual prices of 
work may have been lower under the former syetem, the scientific super 
intendence of such work had been enormously high, having cost the Govern- 
ment, in one shape or another, above one hundred per cent. on the cost of 
construction, 

When a work is of limited extent, as in the case of a short section of rail- 
way, or of a concentrated character, as in the case of a large bridge, so as to 
be within the personal supervision of a single person, the medium of a con- 
tractor may be dispensed without very much inconvenience, but no practical 
men (either railway directors or civil engineers) of extended experience in 
the execution of work, would ever voluntarily, in the execution of consider- 
able works, dispense with the facility and certainty afforded by the contract 
system. 

The opponents to the more general introduction in India of the English 
system of executing engineering works are apt to declaim against the extra- 
vagant cost of English engineering, and to compare the cost per mile of 
some of the earlier constructed English railways, with the figure to which 
they propose to confine themselves in the execution of future railways in 
India, 

But to make the comparison between the relative cost of railway construc- 
tion in England end in India in any degree a fair one, it is essential to ex- 
clude trom the computation legal and parliamentary expenses, and also the 
cost of land, which very much enhance the cost of Enghsh lines, and which 
have no parallel in India; and also to compare the cost of proposed Indian 
lines not with that of railways executed in England twenty years ago, but 
with the cost at which English railways are now executed—when all the 
capital is subscribed, without the assistance of a capitalist contractor—when 
tne latter is only paid for his work and not for the use of his capital also, and 
when there is, therefore, competition for the contract : and if the comparison 
be thus made, it will be found that the more recently constructed English 
lines admit of very favcurable comparison as regards economy of construc- 
tion with apy as yet executed in India, notwithstanding the comparatively 
low rate of labour and the infrequency of bridge crossings oa Indian 
railways. 

For example, the works of a short English branch line with which I am 
connected, and which is now nearly finished, were let to, and have been 
executed by, a responsible contractor, who gave ample security, at the rate 
of £2,536 per mile. This sum included the permanent way and every item, 
except land and stations The average amount of earthwork per mile was 
7,036 yards, an amount certainly higher than the general average for the 
interior of India need be. The number of road bridges over and under tho 
line (all of masonry or iron), averaged 1°62 per mile, ap average certainly 
higher than would be requisite in « thinly inhabited and roadless country like 
India. The rails were 65 1b. a yard, which is as heavy as is thought requisite 
for an Indian trunk line—their joints were “ fished’? in the most approved 
mode, and they were laid on creosoted sleepers. The following were the 
principal rates—earthwork, 6d. per yard; brickwork, in mortar, l6s.; in 
cement, 18s. per cubic yard; girders tor bridges, £7 15s. per ton; sleepers, 
4s. 1d. each; rails, £8 lis. per ton; chairs, £5 15s. per ton; fish plates, 
lds. per ewt, ; ballast, 6d. per cubic yard; fencing, including ditch and 
quick mound, is. 4d. per lineal yard; laying permanent way, Is. per lineal 
yard. I believe that, notwithstanding the comparatively high rate of labour 
in England, and the greater frequency of bridge crossings, no section of any 
Indian line has yet been executed at so low a figure as this. 
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works in India, affords a striking example of the ill consequences 
that inevitably follow, whenever the indispensability of system is 
ignored, and the necessity of adherence to first principles dis- 
regarded. * 

In enunciating a principle, it is always advantageous to adduce 
an example of the mode of its application to some actual case in 
point. I therefore propose, for the sake of illustration, to consider 
the application of the above general principles of real design- 
ing, to the case of British India, a region, with the leading 
characteristics and requirements of which all my hearers are 
generally acquainted, and in which many of them are destined to 
pass the greater portion of their professional career. 

All the Governmental functions that come within the province 
of an administration, normally circumstanced, have been dis- 
charged by that of India, in a most conscientious and enlightened 
spirit, and with far more than average ability and success. But 
the exceptional nature of its position has imposed on the Indian 
Government, the necessity of opening out the country by a 
system of internal communications, an office that in England and 
most other European states comes within the province of private 
enterprise; and it is not, therefore, surprising that its first 
attempts to discharge functions for which the ordinary organisa- 
tion ofa Government are unsuited, should have been unsuc- 
cessful. 





* On the Essentiality of System to the Attainment ofany Useful Result from 
Money expended on Public Works, as exemplified by the Failure in Result of 
tne Public Works Expenditure of the last Twenty Years in Western India. 

According to Parliamentary returns (obtained on Mr. Ewart’s motion), 
such expenditure during the ten years ending 1545-46, amounted for the 
Bombay Presidency to £399,276, during the last ten years the rate of expen- 
diture on public works has notoriously increased, and we shall be therefore 
safe in taking the expenditure of the Bombay Presidency, on public works 
during the last twenty years, at from eight hundred thousand to one million 
sterling, exclusive of the expenditure on railways. 

In the case of Western India, the exigencies of the case were especially 
intelligible; a peculiarly rugged chain of mountains ran parallel to the 
coast, at an average distance of fifty miles, and completely shut out the pro- 
ductive provinces of the interior from the points of export 

What “had to be done,” first of all was, evidently to pierce this mountain 
barrier by great trunk roads, and so “tap” the extensive and productive 
districts behind them, and not a farthing should have been spent on works 
in the interior, until this first desideratum had been accomplished, 

Yet, up to the present time, that large expenditure of the last twenty 
years on public works, has not afforded to the commerce of Bombay a 
single trunk road, economically practicable throughout for wheeled carriages 
traversing the Ghauts, and tapping the producing districts behind them, 
and the large sums spent have been absolutely without result, either 
in increasing the amount of cotton exported from Bombay, or in diminishing 
the cost of its conveyance from the interior to the coast. Under the 
present system, the public works executed by Government, cost the country 
above 100 per cent. on the cost of construction in engineering superin- 
tendence alone, whereas in England the charge is always under 5 per cent., 
and on the contineut usually under 2§ percent. Works of this class can 
seldom be productive till complete, and Government works in India seldom 
are completed within a single generation; large sums are usually dissipated 
on the construction of discontinuous scraps of road scattered over the 
interior, but no arterial line of communication is ever finished out of hand. 
The radical defect of the system is, in fact, the same that Archbishop 
Whateley has pronounced to be the prominent failing of the female mind, 
a want of totality. 

Some years azo a late Colonel Commandant of the Bombay engineers 
(under the signature of ‘ An Old Indian‘) addressed a series of letters to the 
Times, in which many examples are adduced of the terribly slow progress of 
public improvement in the Western I residency under the present system ; 
and the most distinguished of his successors has stated, that public works, if 
their superintendence cost 100 per cent. on their coustruction—as is the case 
in the Bombay Presidency—are bought too dear. 

The fault is not in the agents, but in the system under which they are 
compelled to work. It is the difficulty experienced by a subordinate 
Government in obtaining sanction for the expenditure of any but a very 
limited amount on any one single work in one year, coupled with the absence 
of any determinate and comprehensive plan, embracing the road require- 
ments of the whole country, that causes the very limited total annually 
available for internal improvements to be fritterec away in fifty different 
driblets, each requiring aseparate and distinct superintenaing estublishment, 
instead of being concentrated, for the purpose of finishing out of band some 
one important work, ‘The great cost of superintendence 1s not the principal 
evil of such a system, for few works can be productive until completed ; and 
the loss of interest at present accruing during the tardy progress of a single 
work would, in many cases, be suflicient for the construction of two such 
works under better arrangements, 

“The greatest public work undertaken by the Indian Government, be- 
yond all comparson, is that of the Doab Canal, in the north-west of Bengal, 
a work intended both for irrigation and navigation. It is estimated to cost 
a million and a-half sterling, and for which purpose £50,000 a-year has been 
voted. As a means of navigation it will produce no return till completed, 
and at the rate of £50,000 a-year, it will take thirty years to complete it, 
thus involving a loss of one million sterling by interest on unproductive 
capital, to say nothing of waiting thirty years for the advantages which it 
promises. In the hands of private enterprise the work would be completed 
in two years. ‘The other principal works ot irrigation in India, those of the 
Madras Prsidency, have occupied a still greater length of time in their con- 
struction, Operations were commenced on the Cauvery in 1509. In the 
course of forty-live years Rs.3,900,000 (£390,000) were expended on it, or 
at the rate of £8,600 per anuum; the revenue (land revenue) having in- 
creased in this space of time from Rs,3,100,000 to Rs.4,$00,000, the gain 
being close upon Rs.1,80),000 per annum, the money invested being returned 
in about two years.””-—Munehester Times and Eraminer. 

The Bowbay Gazette of the 30th Sept., 1551, contained an elaborate abstract 
of the annual reports (printed by authority) of the Bombay Road and Tank 
Department for the nine years ending 30th April, 1850, showing the total 
cost of superintending the public works executed by that department during 
such a period to have averaged 48 per cent., and to have amounted in some 
cases to upwarus 300 per cent.! 

These statements, however, convey a very inadequate idea of the total cost 
to the Indian Government of the system under which their public works are 
executed ; for it is the practice, iu all cases, to charge only a portion of the 
military engineer’s total allowances to the work he superintends, although 
he may be charged with no other duties than the superintendence of such 
particular work. For example, the total cost to Government of a captain, 
employed as a first assistant in the road and tank department, was about 
Rs.735 per mensem: of which only Rs.325, or less than half, was charged to 
the works which it was his sole employment to superintend, 











ln comparing 
the cost of the system under which the public works of the Indian Govern- 
ment are constructed with that adopted by European Governments (that of 
Belgium for example), the expense of the pensions incidental to the tormer 
must be also considered ; but without the addition to this last item the cost 
of such superintendence to Government would be above 100 per cent. 

The system of railway communication by which Belgium is traversed was 
constructed, not by private enterprise, but directly by the Government of 
the country. The sections opened to iraftic up to the Ist of January, 1842, 
had cost £3,023,769 Iss, 64d., and the total of ‘‘ salaries had been only 
£69,749 12s. Y}d., or 2} per cent. oniy on the outlay.” Kven adding to this the 
expense of printing, instruments, furniture, and “usforeseen and extra 
expenses,” the total charges on the outlay (exclusive of law expenses, which 
amounted to } per cent. only) was under £81,000, or -} per cent. : 

The annual cost of superintendence, &c., for about 70 miles of Belgium 
railway was as follows :— 


One Ingénieur en Chef Director .. .. .. .. £600 
Two Ingénieurs Ordinaires, at £320 eacl ee ee 640 
Six Conducteurs, at L20each .. .. 1,200 


Twenty Surveillants, — at £100 each oe. 0 2,000 
Office expenses, printing, &c. .. .. oe 





Annual total keer Hike ioe £5,129 
The average time required for the completion of a line of this leng h being 
about two years, the expense of superintendence may be taken i round 
numbers at about £150 per mile. 


(To be continued.) 


“ Morr TimnGstn HEAVEN AND Earru THAN ARE DREAMT OF IN 
ovr Purosorny.”— M. Collongues bas announced to thegFrench 
Academy a discovery he has made in auscultation. From numerous 
experiments made in the hospitals of Toulouse, Montpellier, and Paris, 
it appears that immediately after death a murmuring sound is heard in 
the body, lasting five, ten, and even fifieen hours. ‘ It diminishes 
gradually, and ceases first in the parts of the body which are farthest 
from the heart. in an amputated member the same sound is heard for 
several minutes. ‘The non-existence of this sound may be considered 
as a sure sign of the total cessation of life. M. Collongues calls this 
branch of auscultation dynamoscopia. 
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BRITISH INDIA. 
CHAP. XXI:—MODERN LIFE IN INDIA. 
[concLusion.] 


Ir would require a volume to exhibit the modes of living of the 

inhabitants of Hindostan in their wonderful variety; but a few 

pages may suffice to supply outlines which may be better than a 
lank. 

There are many sequestered places in India—even in the 
Deccan at this day—where the inhabitants have never seen a 
European. They have heard of the British, of course; and in 
every hamlet there is somebody whose father or grandfather was 
engaged in some war prosecuted by the English, or had stood by 
the wayside to see the white-faced strangers go by. On the 
strength of what they have heard they have made public games 
and dances in imitation of British manners about as faithful as 
the representation of an English lady’s dancing which Charles 
Metcalfe saw in the Ghauts. We have near our own shores (in 
Ireland) an island where the people clothe and worship a stone, 
and pray to it for wrecks; and their notion of the “Saxon” is 
somewhat unlike the Saxon’s own ; and in the same way, in the 
hollows of the Ghauts, and in the wilds of Malwa, and the 
swamps of eastern Bengal, and the hill-passes leading into Nepaul, 
there are whole settlements in which a white face has never been 
seen, and where the Saxon’s mind and manners are wholly mis- 
apprehended. Here the people are living as they can, with 
always plenty to complain of, like the rest of the world, but with 
this marked feature, that there is always most to complain of 
where the Europeans have not been. In one place there is 
tyranny and corruption among the village officials, and the poor 
cultivator protests against extortion, while the hereditary office- 
holders appeal in their turn against the hard hand of the native 
collector, or the encroachments of some neighbour. On the 
whole, tillage improves, probably, and old men tell of land being 
won from the jungle; and there are strange rumours afloat that 
ere long there will be no more famines, because there will be 
water within everybody’s reach, and also ways of bringing the 
surplus grain of one place to the empty granaries of another. 
The dread is, that when the poverty is lessened the security will 
be lessened too. Will not the hill-robbers come down, and roast 
the people's feet, or otherwise turture them, till they have got 





all the wealth of the place, or satisfied themselves that there is 
none? Thus is the native rural life passed between hope and 
fear, alternate hunger and fulness, with strifes and amusements 
to pass the time. 

Elsewhere there are wide barren plains where the sight of 
Englishmen is common enough ; but always as travellers, Within 





the vast horizon there are innumerable groups of ruins, showing 
that this sandy desert was once covered with cities. The exist- 
ing race live in huts built in among these ruins, and in their 
daily business pass through marble colonnades, seeing pillar after 
pillar crumble and fall; or they thread a labyrinth of tanks full 
of dust, and unroofed mosques. Here and there some gilding 
glitters under the sun, and snowy cupolas or parapets seem to 
cut clear into the deep blue sky, while only the birds go in and 
out, and wild creatures harbour among the rubbish. Here the 
Europeans come, either to explore, or on their way to some 
native court, or their own residency. Their presence is very 


imposing, from the length and obsequiousness of their train of | 


followers. 
all events the sick try the experiment whether he will or not 
Sometimes he will hear their complaints, and may be going his 
rounds to observe the state of affairs and redress abuses. But 
oceasionally he comes only to explore the old buildings; and then 
it is a lucky day for the oldest inhabitant, or the one with the 
best memory, who can tell what race built here first, and what 
became of the Hindoos when the Moguls came upon them, and 
which mosques were built by this, aud which by that Moham- 
medan ruler. In some of these ruined cities there has been such 
a jumble of faiths up to our own time, that Mussulman iuhabi- 
tants have offered up flowers and other sacrificial articles forbid- 
den in the Kuran, while the poor Hindoos worshipped in the 
mosques, supposing it to be all right to do homage in any sacred 
place. Elsewhere the desecration is from ignorance on the other 
side. It is naturally impossible for the superior race, in such 
cases, to begin ruling with any adequa'e knowledge of the minds 
and circumstances they are dealing with. Above all, this mis- 
chief must exist when the subordinate race has been surprised in 
that stage of civilisation in which religious, political, and social 
institutions are mutually incorporated. There is a period in the 
progress of every race and people when the priests are, ex officio, 
rulers, warriors, legislators, physicians, and scholars; and it is 
then impossible to touch any part of the polity under which they 
live without affecting all the rest. In such cases, the most 
benevolent arrangements and the best-intended reforms may 
make eternal enemies of the subject people, or break their hearts. 
Passing over the dreadful instances of injury caused by mere 
levity, as that of some giddy soldiers compelling a Brahmin to 
swallow one drop of beef broth, when all the powers of ecclesias- 
tical and civil government were inadequate to retrieve the sufferer 
from perdition, there is worse behind, in the shifting of inheri- 
tances, and in other arrangements of the British, which seem 
good, and just, and benevolent to them, but are absolutely fatal 
to those whom they affect. The wisest know little yet of the 
political and social operation of the worship of ancestors among 
the Hindoos at this day. In a general way the English see that 
the bachelors among themselves are regarded with a disgust and 
contempt barely covered by respect for their power, and that 


Sometimes the stranger attends to the sick ; and at | 


ing under that external homage which was, to the last moment» 
paid to British superiority and power. 

Elsewhere there has been an opposite state of mind growing 
up, under the irresistible influence of material improvement. 
Low down in the Madras Presidency there was misery, a quarter 
of a century ago, which could scarcely be surpassed. The 
rivers had long been neglected, and they were emptying 
or choking one another ; swamping good land in one place, and 
drying it up into a mere desert in another. The inhabitants 
dwindled away in numbers and resources, and when a famine 
occurred they lay down and died. Then came in British know- 
ledge and capital—deepening a stream here, embankiug another 
there; regulating and distributing the waters with scientific 
foresight, so that they improved their own channels from year to 
year. Then crops sprang up over scores of square miles, and 
the revenue was greater than it had ever been, and the cost was 
repaid, and land sold for rising prices, and inhabitants covered 
the country, till the whole region was as populous as Belgium or 
Lombardy. Such were the results of the British works on the 
Cauvery and other rivers of the Deccan, where the ancient ap- 
paratus of irrigation had fallen into ruin. Analogous improve- 
ments in the west and north have as yet been too new to attach 
the inhabitants to us so readily as by an immediate benefit like 
that of irrigation. Under the western Ghauts the villagers come 
out at the sound of the steam whistle, and the babies gasp and 
ery as the train rushes by ; and nobody denies that the railway is 
a wonderful thing: but the question is whether it is right; and 
very few are aware of the bearings of the invention. In Hindostan 
Proper, we know, there has been a controversy fur years as to 
how far the accommodation of the rail will lessen the merit of 
pilgrimages: and this is symbolical of the whole contest 
between the two degrees of civilisation which have come into 
open conflict. The great fundamental condition of goodness of 
every sort—patient slowness—seems to the Hiudoo to be over- 
thrown by our inventions. Immutability, patience, indolence, 
stagnation, have been the venerable things which the Hindoo 
mind hated the Mussulmans for invading with their superior 
energy ; and now what is Mussulman energy in comparison with 
ours, judged by our methods of steaming by sea and land, and 
flashing our thoughts over 1,000 miles in a second! For 
many months past the priest class had filled all others with fear 
of the new régime of the arts, before any English ear caught 
a word of anything but admiration and amazement. Still, 
wherever land became more valuable, and crops more abundant, 
and new markets were opened, and the oppressions of native 
rulers were checked, and any way was opened to new knowledge 
and higher social consideration, our rule was valued, and our 
continued presence desired, whatever might be said by Brahmin 
or Mussulman. We have seen something of this lately in the 
succours which have been given in the villages to our helpless 


| fugitives; and we shall see it more when the people are dis- 


abused of their notion that our rule is over. Perhaps they do uut 
know so well as we do how wretched their condition would pre- 
sently be if the English were really to withdraw; but they have 
a sufficient share of human reason to perceive how much better 
their fortunes are than those of their fathers ; how far they have 
recovered already from the consequences of internal warfare, 
and what they may expect from such a permanent condition of 
peace as can be secured only by English rule. 

While the grain fields, and the poppy, indigo, flax and cotton 
cultivation were going on of late so cheerily, what was doing in 
the towns? In Bombay, more than half the commerce is in the 
hands of Parsee merchants, while natives fill the clief profes- 
sions with respectable ability and learning. These classes of 
natives throaghout the country have nothing to learn of us in 
regard to the pursuits and enjoyments of life. They have 


' . . . 
| among them men of piety, of philosophy, of science, and of pa- 





married men without sons are objects of compassion. They see 
this, and they inquire about those observances which they must | 


never witness, the vblations to ancestors, and then not dreaming | honour of Islam 


of any connexion among such things, the decree changes in here- | 
ditary rights and customs, alter successions, deprive heirs and set 
up new ones, try to abolish infanticide, and so on. They explain 
the principles of justice on which they proceed, and trust they are | 
* gaining confidence and reputation, while they are cursed by 
Victims whom they have unconsciously do med to exeommuni- 
cation here and perdition hereafter. No small amount of Mahratta 
hate has been brought upon us in this way; and there have 
always been by-places where Brahmins have been formenting | 
discontent and reciting curses against the Christians, while their 
other conquerors, the Mohammedans, have been uttering daily 
prayers, for a hundred years, that the Delhi race of sovereigns 
mi-ht be restored, and the Europeans driven from the country. 
But a few months ago, while our rule in India was apparently un- 
assiiled, and even unquestioned, it wasa subject of nightly talk — 
from under the eaves of English bungalows to the deepest 
recesses of Hindoo temples —that our impiety must overthrow 
us; that the first of religious truths was the Family being the 
basis of the State, ancestors being an eternal race of gods, and 
souship an eternal institution ; whereas the British do not take 
care of their ancestors, nor religiously provide heirs, while they 
impiously meddie with succession, even making changes in royal 
families, and among groups of princes like that of the Mahratta 
chiefs. Thus has the Brahminical mind been seething and boil- 





triotism and benevolence. Throughout the interior such men 
distinguish all the great towns as much as the Presidential ports. 
The grand difficulty is, as it has always been, what —— are 


| these superior natives and the British to bear to each other in 


time to come? Are they to be always apart, as men of such dif- 
ferent races, minds, faiths, and customs must apparently be? and 
if so, which is to rule? The leading men of all the native races 
declare that, notwithstanding our beneficent reforms and our 
good institutions, we know them less, and care for them less, 
than our predecessors did ; and the more they appreciate and 
share our enlightenment, the less can they perceive any prospect 
of partaking our social advantages. They are fully aware, no 
doubt, of the benefit of our new native schools, and of every 
effort made by Anglo-Indian statesmen to promote study, pre- 
paration for office, freedom of the press, and literary enterprise ; 
and yet they assert that the English know and care less about 
their affairs, value their friendship less, and discourage approxi- 
mation more than was the case in the days of their and our 
graudfathers. Whether this impression is more or less true, it 
exists ; and how to deal with it will be the most important 
question of all when we are again free to plan for the sucial ame- 
lioration of India. 

It is impossible to do more than glance at the religious world 
of Hindostan. The monstrous and frivolous rite’ and decora- 
tions of the Hindoo temples still look likea burlesque on the 
ancient heathen idolatries of Europe ; and Mussulman worship 
is pretty much the same everywhere. There are the mosques 
with their simple observances veiling an impassioned fanaticism ; 
and the Moslem schools, wherea whole generation of boys spend 
long years and a world of energy on words—a gabble of formule 
which does little more than prepare them for a further future 
study of words. However, they were taught something remark- 
able a few months ago—that they were living in a great and 
glorious age when the Prophet's true princes would be restored, 
and the “‘ damned Christian infidels” would be victimised for the 
It seems as if the Mussulman boys of India 
had been inspired recently with much the same feeling as 
animated the little daughters of Judah at the time when the 
expectation of the Messiah was most intense; and in this case 
the expectation has been sustained by the most magnificent 
fictions about the decline and fall of Britain under the hostility 
of the Sultan of the Porte, the head of their religion. When 
the British indigo planter, or merchant, or military or civil 
officer passed near the school whence issued the unique vocifera- 
tion of Mohammedan schoolboys, and saw them balancing them- 
selves on their haunches, with their tablets before them, he little 
imagined how he was regarded by these young zealots, as the 
victim about to meet his doom, The same might be said of the 
way in which the wise and bold English were regarded where- 
ever the higher orders of Hindoos were collected. If the British 
discovered their approaching misfortune anywhere it was in the 
army. It is a good many years now since Sir Chas. Napier, 
and other officers who had courage to speak out, gave warning 
of the changed temper of the Sepoys; and it will probably 
appear hereafter that the disclosures were not neglected, but 
that the disaffection was seen to be so wide-spread, and felt to 
be so unmanageable, that the whole case was left to fate. Time 
may reveal what were the anticipations of the outgoing and the 
incoming Governor-General, when Lord Dalhousie gave place to 
Lord Canning in 1856. 


As to the apparent features of the disaffection a few months 
since, we have all heard so much that we need say but little. 
The Bengal Sepoys had long been growing unmannerly ; and a 
more significant symptom could not be in high-bred Asiatics. 
They treated their European officers with disrespect ; they objected 
to orders, and actually refused some kinds of service, and made 
conditions about others ; and in all cases they were indulged. 
It is no part of our business here to judge or censure; but only 
to present the phenomena of the Indian case. A few months 
since the soldiery were in a loose and infirm state of mind as a 
body ; now suspicious of their officers, and now devoted to them, 
as the idea of personal danger arose. One hour they admitted 
the cartridges to be harmless ; and the next they were suspicious 
cf every movement of every Christian. Meantime, running 
messengers were carrying the mysterious little cakes from vil- 
lage to village, from barrack to barrack ; and where they had 
passed no confidence grew up again. Sometimes an order came 
from the ex-King of Oude, or, what was the same thing—in his 
name. Sometimes it was the Emperor of Delhi whose commands 
they received. And thus, vigilant by day, and conspiring at 
night, went on the Mohammedan soldiery. 

As for the Hindoos, they were, perhaps, more deeply alienated 
still. They had a double conquest to avenge ; and there can be 
little doubt that such men as the Rajpoots were convinced that, 
once having expelled the British by Mussulman aid, they could 
soon get rid of Mogul rule too—considering that the Moham- 
medans are computed to form only one-eighth of the population 
of India at this day. Wecan have no inclination to dwell on 
what these men were doing and thinking within the present 
year, after the way in which they have acted out their thoughts 
and their will. Our readers can imagine them for themselves, 
on the parade ground, with their passions well-buttoned down 
under their uniforms, or in their secret conclaves, when they 
whispered their disgust at Christian immoralities (as they are 
pleased to call celibacy and the position of our ladies), and their 
horror at the number of souls that these Christians had, with 
the best intentions, sent to perdition hereafter through the pur- 
gatory of excommunication here, 

That country, like every other, is peopled mainly by an igno- 
rant industrial class, whose movements are the most important 
while the least attended to. They may be best observed, my 
outside the gates of great towns on market days, when the 
country people are pouring into the city. Above, the minarets 
and shining cupolas are seen rising from a mass of foliage—of 
sycamores, acacias, palms, tamarinds, and banyan trees; below 
runs a broad river, between grassy banks or sandy shoals; and 
midway are crowds of people crossing the bridge, or hurrying 
along the bank, with their piles of fruit and loads of grain, while 
the bazaars within are so thronged that horsemen cannot get 
through without risk of manslaughter. In the private dwellings, 
servants abound to an extent unknown in Europe, every act of 
service having its own official. There is, therefore, a vast amount 
of lounging. In the bazaars there is a rapidly increasing variety 
of commodities, introduced by the freer trade of modern times ; 
and this extension of industry has been supposed to have 
attached the lower classes to our rule by improving their 
condition and prospects. In the rural districts many more 
than formerly are busy in the fields; and a great number 
‘were plying their tools on the railways but a few months ago, 
This picture of hopeful industry we may trust to see restored. 
At the other end of the social scale, there was lately, as in 
all former time, a spectacle which no civilised man can look 
at with pleasure, that ofthe courts of the native princes. 
Within the white walls of those old palaces, there are scenes 
transacting which are too disgusting for description, or for con- 
ception by untravelled Europeans. A prince, half idiotic through 
corrupt descent, corrupt rearing, corrupt ideas, habits, and ex- 
amples, reigns within, indulging all the humours of tyranny and 
licentiousness ; his domestic apartments are crowded with wives 
and concubines, abject to him and ferocious towards each other ; 
his State offices are merely nominal, serving only as means of ex- 
torting money from his helpless subjects, without giving them 
any of the benefits of government; and his household offices 
are filled by adventurers intent only on their own convenience at 
everybody’s expense. The alternative is probably between a 
rapid fortune of £100,000 and loss of the head at any moment. 
The one certainty is of a catastrophe, sooner or later, in which 
the whole concern collapses. Debt, embarrassment, dependence, 
are the mildest forms of the issue; and treason within the pa- 
lace, and rebellion outside, are always impending: while every- 
body knows that the English will be called in, as sure as fate, 
when the state of affairs is too bad to be longer endured. This 
scene, so often repeated, was last enacted in Oude, where the re- 
venue had long been cullected only within cannon range; where 
only-one third of the amount ever reached the sovereign. 
where millions of acres of fertile country were lapsing into 
jungle ; and where tens of thousands of strong men entered the 
British army, while their families escaped to regions where no 
imbecile tyrant would have power over them. A few months 
ago there were insane exultations going forward in such palaces 
—an emperor here and a king there being assured that their old 
power was coming back to them, and that soon no troublesome 
Englishman would interpose between them and their subjects, 
or prevent their gathering all the wealth of the country into 
their own laps. Now, we may fairly hope, there is terror andanguish 
in those palace-chambers, when the truth cannot be concealed 
that the raj of the British is not over, and that traitorous princes 
are not permitted even to make terms of surrender. 

What were the Europeans doing a few months ago? First, 
there were the settlers, planters of indigo, sugar, and cotton; 
merchants collecting and selling the native products; managers 
of public works, from the superintendents of the Ganges Canal, 
near the base of “ the verdurous wall” of the Himalaya to the 
engineers of the Cauvery works at the other extremity of the 
Peninsula. Some lived in isolated abodes, cottages deeply 
thatched, with wide eaves and broad verandahs, amidst gardens 
shady with tropical verdure, gay with blossoms, and fragrant 
with such English flowers as can be coaxed to grow there. Far 
north there are tea plantations, divided by hedges of Persian 
roses. Amidst the young rivers which are to be bridged or 
joined by canals, the Englishman lived in woods tangled with vines, 
noisy with monkeys, gay with parrots and giant butterflies, and 
harbouring the tiger and other rude neighbours, These English, 
whethee civil or military, were regarded as a sort of natural 
princes. On their journeys their bearers cried out, “ Make way, 
for we have a great lord within;” or if they travelled by the 
humblest cart, the Sepoys they met faced about and gave the 
military salute, while the peasants almost prostrated themselves 
in the roads. In the town the way was cleared for them, in the 
thick of the market; and in the country all gave way to their 
convenience. No doubt every European of them all would have 
gladly exchanged all this obeisance for a better quality of indus- 
try, and improved truthfulness and fidelity; but we are telling 
what things were, and not what they were wished to be. The 
mode of life of the civil servants of the Company was externally 
much the same, with the added features of social companionship 
and institutions, and especially a church, where there were 
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Europeans enough to constitute anything like a public. But 
there was a probation of solitary up-country life usually to be 
gone through first. The young Englishman lived alone, collect- 
ing revenue, administering justice in small matters, and bearing 
the ennui and the climate as well as hecould. If he was wise, 
he used his opportunities for studying the people, their lan- 
gauge, mind, character, and interests, and for improving his 
knowledge in all collateral ways as a preparation for higher 





office. If he was high-couraged, he made himself a benefactor 
to multitudes, and a terror to wrong-doers. If he was weak, he 
pined. if he was vulgar, he smoked and drank, and gave the 


was sentimental, he 


climate every advantage over him. If he 
If he was frivo- 


wrote his autobiography or reams of poetry. 





lous, he frittered away his time and opportunities, his health 
and his 


small means. 

As for the military European settlements, they are so promi- 
nent a feature in all sketches of the country, by pen or pencil, 
that little could be told which is not already known. The can- 
tonments at ra, consisting of civil and military lines, occupy 
the space of a large city—five miles by two—with broad smooth 
roads, a park, a church, and large edifices for government and 
commercial purposes. At Meerut there were all the usual ad- 
vantages, with remarkably luxuriaut gardens, from the abundance 
of good water. At Cawnpore, the broad Ganges rolled in front 
of the Gritish residences, for five miles of scattered houses and 
gardens lining the steep river bank. Krom under the shade of 
spreading trees, and amidst the gorgeous flowers of the region, 














the residents looked across the muddy river alive with traffic, to 
the low white beach beyond and the wide-spreading plain, a!l 
green with springing crops, or hazy with heat. Here, as we too 
well know, lived ladies tildren ; and at most of these prin- | 
sipal settlements were f American European. 
There were Cliistian schools and services ; there was duty, civil 
or military, for the gentlemen ; and the ladies visited one another, 
and took even drives and early morning rides ; and all were 
hospitable to travellers. No one doubted the faithful attachment 
of the people generally, however painful might be the occasional 
suspicion of the soldiery. As to the missions, every diversity of 
opinion t about their influence and success. They 
were private sacri one andall. The Government afforded 
Christian institutions to its Christian servants, and tu all who de- 
desired to make use of them ; but all proselytism was absolutely 
forbidden to the Company's az . The one thing about which | 
honest people can have no doubt is, that such being one of the con- | 
ditions a the Company's service, no Government officer, civil or | 
military, was at liberty to attempt the conversion of natives, either | 
f} | 
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or 





onaries, 
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ent 


himself or through any of his family. On all other points more 
evidence is required before any trustworthy decision can be arrived 
atin England, Some believe the conversion of a great number of | 
natives be genuine, and of a permanent character ; others | 
declare that it is a matter of imitation and deferen sincere | 
on the part of the rt, asan act of duty, but without any 
notion of conviction of he judgment or renovation of the heart ; 
while others again believe the whole process to be one of self- 
interest. sreemment must be arrived at, and a new, 
definite, grounded policy must be chosen as the very 
basis of our government of India henceforth, Meantime, while 
our cantonments still existed, as the homes of the British in 
India, the schools were open on weekdays, and the church on 
Sunday ; aud the residents felt, so far, as if at home. 

Among the interests of those residents were sectional 
jealousies which cannot be altogether passed over in any sketch 
of Indian life. The British of the three Presidencies have always 
sparred at each other, like the adherents of rival political parties, 
rival cl 3, Vival industries, rival public services all over the 
world. mutual repulsion has not been anything like that of 
the Northern and Southern States of America, or that 
Mohammedans and Hindoos, and both these and the Sikhs, in 


to 





conv 


jome 
and firmly- 
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Hindostan; but it has been enough to give some of its | 
colour to life in India The Madras oificer quizzes the | 
Qui-ki—the Bengal officer—who is caricatured as dependent | 
on his servants, whom he summ« vith his qui-hi (“ who is } 
there /"’) all day long. The retort is by calling the Madras men 

muls—the caricature being, in that case, of a perpetual feeder on | 
mulligatawny. Both assume airs towards the Bombay service, 
which has its own reasons for valui itself. In an hour of | 
peril no doubt all such strifes give way; but the mutual con- 








ist be taken into the ac- 
forming 


of wit- 


or dislike of the three services mu 
both in the conception of life in India, and in 
testimony 


temp 
count, 
judgments at home on [Indian affairs from the 
nesses who kuow most about them. 

There remains the capital. Dy all accounts there are few 
things finer than the approach to Calcutta by the Hooghly from 
below, ‘he spaces, both of land and water, are so grand, 
woods below and the edifices higher up so magnificent, and the 
rv of the residences so uuique, as to bewitch the stranger | 
There are drawbacks in the shape of mud huts | 
or bainboo hovels, or mere wigwams set up under the shelter of 
palace walls; contrasts symbolical of life in India ee gether. 
But it is iy scene, life in Calcutta, and very striking tu those 
who consider that it is the centre of the most procigious admin- 
istration existing in the world. Under the direct dominion of 
the Governor-General there are above 23 millions of people 
living on 240,000 square miles of territory; while under the 
British rule in the three Presidences there are no less than 132 
millions of people, occupying 837,000 square miles. These are 
exclusive of the native states, which are more or less under our 
influence and control, gn colonies, French 
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the 


charact 


at first sight. 








and the small foreig 
and Portuguese, which must pursue a policy a good deal like 
our own. The serious business of such an empire is carried on 
within the imposing publie buildings which glare in the Indian 
sun; and the recreation of the English in Calcutta is according 
to the old established fashion—of mighty dinners, where the 
tables groan under the weight of food ; of brilliant balls, where 
the wonder is that the whole body of guests does not evaporate ; 
and of excursions by land and water, where amusement and 
sport are pursued amidst the comments of crowds of native ob- 
servers. What those comments are like, the native papers show; 
and it is wonde vod at by Europeans who see them that the inse- 
— of our rale in India has not been very clearly conveyed 

y these papers to those whom it most concerned. There is 
a * ter public, however, watching us from the outside—the 
educated natives, who have parted with their old ignorance, 
their old superstitions, their old pride of race and dominion, 
without finding themselves adopted into that of the ruling na- 
tion. If we knew more of life in India as it is to these people, 
we might better understand our past, and foresee our future, 
and might have perhaps escaped the dismal present. They must 
be the special study of wisest men among us when our 
strenuous military action shall have enabled us to resume, in a 
regenerated form, our civil rule. 

‘At this point our survey of British life in India closes, brief 
and superticial it is. The filling-in of our bare outline 
would be found full of wonder and of interest ; and it has been 
no easy matter to abstain from all presentment of it. The main 
events were, however, quite enough for our space; and it 
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was a matter of necessity to leave them standing alone as resting 
places for the attention and the memory. The reader now sees 
how the English entered India, what they found, and what they | 
did there ; and in some degree, what their life was like till it 


| 
: . . * : ° | 

was broken up by the forces of disaffection like ice in spring. | 
| 





He may thus be enabled the better to understand the meaning 

and the bearings of the measures which will be taken for the 

reaffirmation of our empire.—H. _ Daily News. 
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3142. Moxais Lanpav, Pudding-lane, London, ‘ Improvements in cooking | 

utensils ” 
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rhamenting and str rthening metal tubes and rods with wood, applic- 

ible in the manufacture of bedsteads and other articles of furniture and | 

framings, and also in the manufacture of the pete or connexions of the | 
posts and framings of bedsteads other articles of furniture and 
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fire-places.” 
$ Wittiam Lewis and WiLtiaM Henry Lewis, New York, United States, 
** Improvements in plateholders or frames for photographic camerag.” 
2336 Uniau Scorr, Camden-town, Middlesex, ** Improvements in boots and 
— s, app jlicable in part to shoes for horses.” — Petitions recorded 7th 
~ itp , 1s 
2342. Jour’ M ARLAND, Fernlee Vale, Saddleworth, 
nt in the manufacture of cop tubes.”—/etition re 








Yorkshire, ‘‘ An improve- 
orded 8th Septembe 


r 
’ 





“An im- 
th Septe 


Middlese 
ce 





"et 





2350. Epwarp Lavenper, Aston 
provement in distilling products 
» 1857. 
* Janes Harrisoy, Red Lion-square, London, ‘‘ Improvements in appa- 
ratus for producing cold by the ev ion of volatile liquids i in vac uo.” 
Wititam Crorts, Lenton-terrace, Park-side, Nottingham, ‘‘ Improve- 
meuts in the manufacture of various weavings in bobbin net or twist lace | 
nachinery.” 
4. Gustav Breninenavs, Dort: 
treatment of iron ore (c rude iron) 
Petitions 
2400, CHARLES WILLIAM fa DAS > 
provement in breech-loading guns, and in proje 
communication —/etition recorded 16th Septer 
2421. SamugL WHITEHEAD, Bury, lanmuhion, * 
as part of male attire.” 
2422. 





t, ve me house, 
Pe 





ecor ji- 












2 





303. 








Prussia, ‘‘ Improvements in the 
n and steel.”— 







he production of irc 





ecorded 10) 7. 
New Bond-street, London, ‘An im- 
tiles for the same.”—A 











be 
vy 


ingeor ‘ements in trowsers, 





SAMUEL FavLKNER, Manchester, Lancashire, “ Certain improvements | 


| of their objections to such 


ROBERT RENNIE, Netherwood, Dumbarton, N.B., “ Improvements in | 4 
” 





in hinery for carding cotton and other fibrous sub- 
stances.” — Pet itions recorded 18th September, 1857. 

2437. WituiamM Henry James, Old Kent-road, ( ‘amberwell, Surrey, “‘ Certain 
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2637. Joun B. SLawson, New Orleans, Louisiana, United States, An im- 


















provement in boxes for receiving the f fares of passengers in public convey- 
ances, for the prevention of fraud on the part of the persons authorised to 
attend to the receiving of the fares, as well as on the part of the passen- 
gers.—A com! nunication.—Petit ion rece 1 21st October, 1857 . 

2938. GrorGe Lowry, Salford, Lancashire, ‘“‘ Certain improvements in ma- 
chinery for heckling flax and other fibrous materials.”—Petiteon recorded 
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3054. Joun ‘ADWICK, Manchester, and Artuur Euiiort, West Houghton, 
Lancashire, “ Improvements in machinery for — doubling, and 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abs‘racts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLAss 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittin Se. 
1770. Joserm EXxiry and Joun OGpEn, Leeds, “‘ Furnaces or fireplaces for 
the prevention of smoke.”—Dated 24th June, 1857. 

This invention, of improvements in furnaces or fireplaces for the pre- 
vention of smoke, relates to a novel or improved mode of constructing 
the dead plate of furnaces, so that air may be supplied to the burning 
fuel in a better manner than heretofore. Instead of a flat or plain dead 
plate placed on a level with the grate bars, as is now usually the case, the 
patentees propose to bevel or incline the back of the dead plate, and 
place the grate bars on a level with the lower part of the dead plate, 
The inclined or bevelled part of the dead plate is perforated with holes 
to admit air to the fuel, and the upper or flat part of the dead plate is 
provided with an air-valve which opens inwards and towards the burning 
fuel. This air valve is capable of being opened and cl 1 by rack and 
pinion, or other mechanical means, whlch will admit of the supply of air 
being regulated according to circumstances 

1775. Evovarp Besnter, de la Pontonerie, Paris, 
suming smoke.”—Dated 24th June, 1857. 

These improvements relate, when using jets of s 
act upon the products of combustion to facilitate the combu 
products, to means for giving increased heat to such superheated steam, 
For this purpose the pipe which conducts the steam from the boiler or 
other steam generator tothe fire bridge or other suitable place, for mixing 
with the products of combustion in passing along the back ides of 
the furnace, or otherwise that part of the furnace where there is most 
heat to receive increased heat from the fire, is enclosed in fire clay, or 
porcelain, or such like earthy matter, as a means of better and more 
economically absorbing and giving off to the steam in such pipe or pipes 
the heat of the fire, as well as of protecting the pipe from injury when 
not filled v.ith steam, and the patentee arranges the jets so that the steam 
may act upon the flame produced just above the fuel, and in a direction 

in its passage to the fluc. 
1803. JONATHAN P* on, Pen idleton, ** Apparatus 
sure of steam ai. other fluids,”"—Dated 27th June, 

The nature of this invention consists in causing the steam or other 
fluid to pass throu.) two valves fixed to the same spindle, which is con- 

er mounted on a hollow This hollow lever 
eend, and a tube within the lever dips into the 
» steam or other fluid, after passing through the 
the mercury is 





















“* Apparatus for con- 
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for regulating the pres- 
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nected to a hollow ! anie. 
contains mercury at 

mercury, on which ti 
valves, acts. When the pressure on the fluid increa 
forced into the tube within the hollow lever, and passes through the other 
extremity thereof, thereby exerting sufficient pqwer to partially close the 
The fluid is thus caused to pass through more contracted 
d. When the pressure is re- 
, thereby in- 


ses, 


valves. 
orifices, and the pressure thereof is reduc 
duced the mercury runs down the tube in the hollow 
creasing the opening of the valve.— Not proceeded with 
1842. Tuomas Mc “ ( ifford’s- inn, London, ‘‘ Working 
Dated 2nd July, 1857 
This invention consists in working the pis 
means of steam generated or formed on its adr 
instead of being supplied as usual by a steam pipe from the boiler. 
this purpose the boiler, whether tubular or otherwise, is kept filled with 
water so as to leave no space for the formation of steam, and the neces- 
sary expansion of the water may be provided for by the adaptation and 
application thereto of a piston, safety valve, or other suitable apparatus. 
A slids valve or valves is or are fitted to the cylinder, and constructed so 
as to work ina valve box, and admit a certain quantity of heated water 
to pass through it or them from the valve box to the c ‘yli nder at the 
commencement of each stroke of the piston, which quanti s regulated 
so as to fill the cylinder with some of the required densi The quan- 
tity of heated water withdrawn from the valve box by the action of the 
valve at each stroke is compensated by fresh water supplied to the boiler 
by means of a force pump. The heated water thus periodically admitted 
to the cylinder is allowed to expand in the form of steam, and thereby 
to work the piston. 
1844. Epwarp TayLor BELLnovse and WILLIAM JouNn Dornine, Manchester, 
** Steam boilers.”— Dated 2nd July, 1857 
This invention relates to certain peculiar constr 
ments of steam boilers, whereby a larger heating surface is obtained than 
in boilers of the ordinary description. According to this invention the 
internal flue or flues of a cylindrical or other shaped steam boiler are 
corrugated on the upper side, the corrugati ing either trans- 
versely or longitudinally. Across these le distances, are 
fitted ul and slightly inclined water ways, which open into the body 
of the boiler at cach side of the flue or flues, so that a constant circulation 
of water may be effected through them; and, these water ways are 
heated by the direct action of the flames, the g tion of steam therein 
When the boiler is constructed without 
ransversely or longi- 
liately acted 





lever, 


steam engines.” 





of steam-engines by 
sion into the cylinder, 
For 














ctions and arrange- 


















will be considerably increased. 
vertical flues, it is proposed to corr 
tudinally the bottom of the boiler, or that meutie n imme 
upon by the furnace.—Not proceeded with. 

1850. W1iu1am Rowan, Belfast, Ireland, ‘ Steam boilers and furnace 
—Dated 2nd July, 1857. 

In order to economise the heat from the burning fuel the patentee 
constructs the flues of steam boilers in any of the modes now in common 
use; butinstead of leading the flues directly away to the chimney, he 
carries them over the top of the boiler, and in these flues arranges the 


ate either 





flues.” 
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pipes which convey the steam from the boiler to the steam engine or 
other apparatus in a3 long and winding directions as may be, so as to 
obtain the greatest possible amount of heating surface in these pipes, 
and thus impart to the steam conveyed thereby an extra amount of | 
heat, which would otherwise escape without producing any useful 
effect, and the steam is thus superheated. By this arrangement he | 
prevents ioss of heat by the radiation from the top of the boiler itself, 
which is losed in fiues g gases which are of a higher tem- 
perature than the surface of the boiler. 

1852. Jean Barriste Megevs, Arlon, Belgium, Multilplying motive 
power, and transmitting it toa shaft or other mechanism.”—Dated 2nd 
July, 1857. 

For this purpose the patentee employs an arrangemement of levers 
jointed together after the manner commonly known as lazy tongs, one 
end of which is attached to, or acted upon, by the motive power, and 
the other is connected to the mechanism to be driven. These “lazy 
tongs” may be kept extended by counterweights, or any other suitable 
means, in such manner that when closed by the motive power they shall 
have a tendency to resume their extended position, and thus require 
very little power to work them. 

864. Ropert Gipson, Joserm Gascorexk, and SamuEL Grsson, Hunslet, 
“ Boilers.”—Dated 4th July, 1857. 

The new boiler is to have the fire underneath, with a large aperture 
ascending from the grate upwards through the lower part of the boiler 
to a large chamber in the midst of the boiler, into which the draught 
from the fire will force the heated air. This chamber is surrounded by 
the boiler, and is traversed by tubes filled with water passing one part 
of the boiler to another. In like manner tubes from the chamber pass 
through the boiler. and carry off the heated air from the chamber into a 
flue, by means of which the heated air is carried twice round the boiler, 
and is ultimately discharged into the chimney. The divisions of the fluid 
consist of spaces filled with water, and the bridge by which the heated 
air is driven from the grate into the large chamber also consists of a 
space filled with water. The main object of this mode of constructing 
a boiler is to get a very large extent of heating surface in contact with 
the water. — Not proceeded with. 
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1868. Joun GrantuaM, and Henry Suarp, , Liverpool, “Working the valves 
of steam-engines.” —Dated 4ta July, 1857. 

The object of the present invention is to improve and simplify the 
present methods of working the valves connected with the cylincers of 
steam-engines. It is proposed to work a counter shaft parallel to the main 
shaft, by means of spur wheels or other mechanical contrivances. This 
shaft will be so situated as to be easliy connected to the rods which work 
the valves, and on it will be placed the usual eccentrics, cams, or cranks 
to give motion to the valve rods, and also the wheel through which it 
will receive motion from the main shaft. This wheel will not be keyed 
to the shaft, but will be connected to the stop on the shaft acting upon a 
corresponding stop on the boss of the wheel, each stop being so formed 
that the wheel can move round its axis a portion of a circle when the 
engine has to be reversed. In addition to the parts already described 
there will be attached to the boss of the wheel on the counter shaft a 
hollow tube, on the outside of which will be one or more long spiral 
projections, forming about half the pitch of a perfect screw. On this 
shaft also will be another tube or nut, made to enclose the former one, 
and having grooves corresponding to the spiral inclines above described, 
which is made to slide on the shaft, but having two keys to cause the shaft 
to revolve with it. At one endof this tube wil! be a collar and loop, by 
which, and byt he intervention of levers or other mechanical contrivances, 
it can be made to slide backwards and forwards. The spiral inclines 
being thus acted upon, the relative position of the shaft and wheel will be 
changed, but as the wheel will be held in its place by the wheel on the 
main shaft, into which it is geared, the countershaft with the eccentrics 
upon it, together with the valves to which they are attached, will all be 
moved, and thus placed in the position necessary for reversing the 
engines. Or the same motion may be produced in a simpler manner by 
one end of the countershaft being made hollow, with one or more spiral 
grooves or slots through the hollow part, and the boss of the driving 
wheel which is placed upon this hollow part has one or more straight 
grooves inside it, and by means of a nut, to which are attached slides or 
blocks fitting into all these grooves or slots, and which can be drawn 
backwards and forwards by means of a screw or other me- 
chanical contrivances, motion can be given to the countershaft. The 
stops or driving pieces are not essential to the invention, but may in 
some cases be dispensed with. By this combination of the spur wheels 
for working the countershaft, and of the incline or spiral motion for 
altering the position of the countershaft, the whole of the valves, both 
the ordinary slides or expansion valves, may be acted upon at one time, 
when required, for starting, stopping, or reversing the engines.— Not pro- 
ceeded with. 

1871. Tuomas Bownoy, Pendleton, “ Apparatus for discharging the water 
resulting from the condensing of steam used in apparatus heated by steam ” 
Dated 6th July, 1857. 

In carrying out this invention a box or chamber is used, which may be 
called the discharge box or chamber, and according to one arrangement 
of the apparatus there is a partition on the inside of such box, which 
divides it into two compartments. In this partition there are two holes, 
to which two valves are applied, and such valves are attached to the two 
ends of a ‘ever, the fulerum of the lever befng intermediate of the two 
valves. On the stem of one of the valves is a float, and on the other end 
of such stem is a second valve suitable for closing the outlet from the 
box or chamber. This valve is pressed on by a spring with a tendency to 
open it. On steam being admitted into the box or chamber, it opens one of 
the valves which is carried by the lever, and by so doing closes the other 
valve on the same stem which stops the water outlet from the box or 
chamber; when the water accumulates it will raise the float, and cause 
the water outlet to be opened. According to another arrangement, in 
place of using the divided box or chamber above mentioned, the box or 
chamber used has a steam opening at or near the top, and an outlet pas- 
sage at the bottom, and a buoyant valve is used, by preference of a 
spherical form, of vulcanised india-rubber, or other suitable material 
capable of floating and acting as a valve. This valve is only slightly less 
in diameter than the interior of the box or chamber. On the cover or 
upper part of the box or chamber is a hole with a light valve opening in- 
wards, but kept nearly closed by a spring. This valve admits of the 
passage away of air, but closes with the pressure of the steam. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing 1 “essels, Boats, Carriages, Carts, Har- 
ness, §c. 

1758. Hamiuton Henry Fvitoyx, and Tuomas Bopiry Eriy, Great Queen- 
street, W estminster, ‘ Increasing the traction and bearing surfaces of 
carriage wheels.”— Dated 24th June, 1857. 

This invention relates to improvements in applying to the wheels of 
carriages an endless chain or band of any flexible material, or metal, 
or wood jointed together in lengths, and of a suitable width, which is 
passed partly round the peripheries of two or more wheels, which endless 
chain or band would be kept in its place by flanges on the wheels, and 
would form a way for the wheels to roll upon, and would consist in 
coupling two or more carriage wheels by a connecting rod, cog chain 
band, or friction wheels, but this coupling does net apply to railway 
locomotives.—Not proceeded with. 

1762. CuarLes Freperic Vasseror, Essex-street, Strand, “‘ Permanent way 
of railways. ’"— A communication.— Dated 24th June, 1857. 

This invention relates, Firstly, to an improved method of constructing 
the chairs of railways, and of applying them to sleepers. Secondly, to 
an improved construction and form of rail, Thirdly, to an improved 
method of securing the rails to the chairs. Fourthly, to an improved 





method of jointing the rails. Fifthly, to an improved method of con- | 
necting together the longitudinal and transverse sleepers. The chairs | 
are made of cast-iron, and of one piece only. They are of two kinds, 
viz., those adapted to receive single headed rails, and those adapted to 
receive double headed rails) The chair intended for single headed rails 
is composed of the bed which is sunk into and rests upon the sleeper, | 
and upon which the base of the rail is supported. From this rises up the | 
two sides forming the channel for receiving the lateral thrust of the 
rail, and which, extending horizontally, increase the bearing surface of 

the chair on the sleeper, At about half way from the top to the base of | 


| 
| 
| 
' 
| 


the sides or supports a semi-circular groove is made on each side, cor- | 
responding exactly with the semi-circular grooves of the rails. The | 
chairs made for double-headed rails are of a similar construction to 
those above described, with this difference only, that the sides or sup- 
ports have two semi-circular grooves made in each instead of one. The 
base of the ehair is sunk in all ite thickness into the sleeper, and by 
means of two or three trenails or spikes placed at both ends, and in the 
centre of the channel, the chair is fixed to the sleeper. The construc- 
tion of the rails is of two kinds, viz., the single and the double headed 
rails. The single headed rail is furnished on both sides with two semi- 
circular grooves, the lower ones corresponding exactly in size and posi- 
tion with the semi-circular grooves of the chair, and the base of the 
rail is made to fit exactly with the bed of the chair. A bolt or key is 
driven into each of the round holes formed by the corresponding semi- 
circular grooves on the chairs and on the rail; these bolts or keys may 
be rivetted or fastened at both ends; or the ends may be slightly bent 
outside so as to prevent their coming off. The double headed rail is 
combined in such a manner that after one head or surface is worn out it 
may be turned, and that which was before the base of the rail becomes 
the upper surface. This double headed rail is higher than the single one. 
It is formed with three semi-circular grooves on each side, the two 
extreme ones corresponding exactly in size and position with the two 
semi-circular grooves on each side of the chair's channel. Two pairs of 
bolts or keys fit the four holes formed by the corresponding semi-circular 
grooves, and they are secured in the manner before described. The rails, 
both single and double headed, may have their extremity jointed one into 
the other, by means of cuts made at right angles, either vertically and 
laterally, or in the direction of the height and width, and in the shape 
and form of what is called a rabbit or zig zag joint. Although the above 
described rails and chairs could be used with advantage with the present 
system of cross sleepers, the inventor finds that it would augment 
greatly the solidity of the road if they were supported in their whole 
length by longitudinal bearers or sleepers, tied together so as to form a 
continuous line of way on a solid and equal bearing. He proposes to 
connect the longitudinal with the sleepers, and vice versa, by means of 
notches cut at right angles, and the trenails or spikes of the chairs 
passing through the longitudinal and transverse sleepers fix them 
together in a firm and secure manner.—Not proceeded with. 


1768. CnARLES SANDERSON, Sheffield, “ Railway bars, girders, and other 
articles requiring great strength and stiffness ,o resist pressure, concus- 
sion, or strain.”—Dated 24th June, 1857. 

This invention relates to certain improved methods of making these 
articles of a combination of iron and steel or of steel only, and after- 
wards hardening and tempering the articles for the purpose of increasing 
their strength. In carrying out the invention the patentee proposes to 
make either solid or hollow bars, as may be desired or preferred ; and 
one plan of effecting this object consists in “ converting” a thick bar of 
iron and then rolling it into the desired form, and subsequently harden- 
ing and tempering it. By this means a very strong and durable rail 
wil. be produced, having a hard steely surface capable of resisting wear 
to a greater extent than a common roiled iron rail; and internally the 
rail will be composed of tough iron, as the “ conversion” would not 
reach the centre of the bar. Girders, beams, and other analogous 
articles may be made in a similar manner. Another mode consists in 
taking a bloom of iron heated to a white heat and adding thereto cast 
steel in a fluidstate. These blooms of combined metal are then rolled 
out into a bar of the required form and dimensions, as described in the 
specification of a patent granted to the patentee, and bearing date 
November 4th, 1845. 


1782. Euan James Crocker, Liverpool, “ Rigging of ships and other 
vessels.” —A communication dated 25th June, 1857. 

This invention consists in an arrangement of reefing gear, more 
particularly applicable to the reefing or furling of ships and other vessels’ 
topsails; by this arrangement double topsail yards are dispensed with, 
and consequently complication of gear and extra weight aloft; reefing 
in heavy weather is facilitated, labour lessened, and, by most of the work 
being done from the deck of the vessel, the seamen are not exposed to 
the fury of the elements, nor are they in danger of being tossed into 
the sea from the yards. The feature or principle which distinguishes 
it from other kinds of reefing apparatus consists in so connecting the 
reef tackles to the topsail yard, after leading such tackles from the reef 
band up and through blocks placed at or just below the cross trees, as to 
cause the topsail yard when lowered down to the reef band to support 
through the reef tackles all that part of the top sail which is below the 
reef band. 

1802. SrantsLas Gauprion, Chancery-lane, London, ‘‘ Screw propellers.”— 


A communication.—Dated 26th June, 1857. 
This invention relates to improvements in screw propellers for vessels. 


work, the same shape as the body of the carriage, and covered with 
leather or other material, running on small guiding rods, and concealed 
bya lid. When required for use the hood can be drawn upwards, and 
being provided with folding checks which are prepared for buttoning, 
they are secured to the arms of the carriage, and thus a complete hood 
is quickly formed. In order to guard against the objectionable position 
which children's heads assume when asleep in such carriages the back is 
stuffed with checks so hinged as to be readily folded outwards, and form 
a rest for the head. 

1831. Joskri NickLess, Coalbrook Dale, Salop, “ Railway chair.”—Dated 

Ist July, 1857. 

The improved railway chair consists essentially of two cheeks between 
which the rail is held, one of the said cheeks being fixed to the bed plate 
of the said chair, and the other cheek sliding upon the said bed plate, 
the moveable cheek being made to press the rail against the fixed cheek 
by a wrought-iron wedge driven horizontally between the moveable 
cheek and an upright or uprights on the bed plate of the said chair. 

1836. Groner Murray. Glasgow, 
vessels.” —Dated Ist July, 1807. 

This invention relates to various mechanical arrangements for pro- 

pelling ships and vessels by the agency of the reactive force arising from 
the effiuence of streams of water at the stern of the vessel. In carry- 
ing out these improvements under one modification a continuous combined 
engine and propeller shaft is disposed transversely in the vessel at the 
proper part in the length thereof, and on this shaft are arranged six sepa- 
rate sets of apparatus, consisting externally of plain cylindrical chambers 
of great diameter. The two central cylinders, or those nearest the keel 
line of the ship or vessel, are the main propellers. The lower sides of these 
cylinders are in open communication with two continuous longitudinal 
water ducts running from stem to stern in the ship's bottom. Each 
cylinder is fitted with a vibrating or oscillating piston fast on the main 
shaft, passing through the centres of the stationary cylinders; and the 
valves and ways are so formed that as the pistons pass through their 
allotted portion of the circle of the cylinder they draw in a continuous 
stream of water from the sea or river by the apertures at the head of 
the vessel, and expel it in a corresp ti manner at the 
stern, The valves are of course govereed. at each vibratory stroke of 
the piston, so that, whichever way the piston is moving, a stream of water 
is always coming in at the bows and emerging at the stern of the vessel, 
thus propelling the vessel forward. Trovision is also made for reversing 
by the same arrangements, The two cylinders of the series next to 
these are the actuating engines. These are constructed in the same way 
as the propelling cylinders, and are fitted with vibrating pistons of a 
like kind, and with suitable valves and ports for the admission and exit 
of the actuating steam. The vibratory action of these pistons, due to 
the alternate action of the steam from the boilers, gives the vibratory 
action to the propelling pistons already referred to. The two external 
cylinders of the series are the air pumps which act also as propellers, 
being each put in communication with a water way running from the 
main water way near the bows tothe stern; the exhaust steam from the 
engines is conducted into the water ways of these pumps, and is thus 
effectively condensed, whilst the two pump cylinders act well as pro- 
pellers in expelling the water at the stern in the manner of the two 
main propellers.— Not procceded with. 


** Apparatus for propelling ships and 





1838.—ANprew Suitu, Princess-street.—‘‘ Life boats and other boats or 
vessels.’’—Dated 2nd July, 1857. 

This invention consists in constructing the shell or body of the boat, 
or like vessel, of wire gauze moulded to the required form. The in- 
ventor takes one or more sheets of wire gauze, of any desired strength 
and fineness or coarseness of mesh, and moulds it by pressure or other- 
wise. Boats having the stern formed like the fore part, when not of 
too large size, may be moulded out of one sheet of wire gauze; but he 
does not restrict himself to such form or mode of construction. The 
bulwarks and other parts requiring strength, may be made of rod iron, 
and be galvanised along with the wire gauze. Boats thus constructed 
may be covered with leather, gutta percha, macintosh fabrics, or other 
suitable waterproof materials.— Not proceeded with. 


1816.—Grorer Davins, Serle-street, Lincoln’s-inn.—“ Marine steam engine 
governor.” —A communication, dated 2nd July, 1857. 

The object of this invention is to cause the rising or sinking of the 
stern of the vessel in the water, above or below the ordinary level, to act 
upon the throttle valve, so as to keep the action of the steam-engine 
uniform atall times. In the “deadwood” at the stern of the vessel, 
and immediately in front of the propeller (or the rudder, where paddles 
are used,) is a chamber flush with the deadwood at both sides, and 
having openings along the lower part of cach side, through which the 
water can enter. This chamber is 1 to the lower part of a 
cylinder above, by means of a pipe, which is furnished with a stop-cock 











The impr are i led to prevent molecules of water struck by 
the screw from rolling on to its surface when the water yields to the cen- 
trifugal force, and from producing injurious eddies. The patentee has 
obtained the result by means of a “ grooved screw.” By a grooved 
screw he means that the surface of the ordinary screw, instead of being 
smooth, has straight, curved, or irregular grooves hollowed out of the | 
metal, or formed by means of ribs or ridges connected to it, these grooves 
being made in the game direction as the generators of the screw, or at 
any angle thereto, 





1813. James Bieas, New Oxford-street, 
perambulator.”—Dated 27th June, 1857. 

The back of the improved perambulator falls down upon the seat. The 
Sides fall conjointly with the back, working on a pivot, thereby econo- 
mising space. The handles drop into a tube, and are removeable, being 
secured by thumb screws. The two hind wheels can be taken off without 
removing the caps or linch pins, and are fixed to the axle with a 
cylinder or screw. The front wheel and irons are secured with a spring 
having a handle to remove it at pleasure. The wheels and front irons 
pack in the body of the carriage, the whole forming a packing case of 
ten inches high, fifteen inches wide, and twenty inches long.— Not pro- 
ceeded with. 

1819. Jonn Forster Meakin, Baker-street, Portman-square, London, 
** Improvements in carriages for children, commonly called perambulators, 
and applicable to carriages for invalids.”—Dated 29th June, 1857. 

Between the tire of the front wheel and the under side of the foot 
board the patentee hinges a stout skid or brake, of hard wood or other 
material, shaped in its inner diameter to suit the tire of the said 
wheel, such brake being in length about one-fourth or one-fifth of 
the circumference of the wheel, and so hinged as to perfectly clip the 
same, and to be kept in such position by a strong spring or springs fixed 
at the sides or back thereof. At or near the bottom of such brake is 
fixed a hook or eye, and attached to this is a small but strong line of 
either chain, wire rope, cat gut, or other pliant material, which works 
through a pulley fixed at the bottom of the carriage, and is continued up 
tothe handle. The handle, which in ordinary cases is fixed between 
the iron, is in this plan made to revolve, and a second handle is secured 
to the first one by two pillars of about two or three inches in length. A 
slot or cut in the under side of each iron handle in which the first 
handle revolves, about five-eighths of an inch long and one quarter of an 
inch wide. The handle is now placed between the irons, and, while 
held at such an angle that the centre of the top handle slightly over- 
haggs the other, a stout screw is inserted in the slot at this position. 
The chain, wire, rope, or cat-gut attached to the brake is pulled 
moderately taut, carried over the first handle, and secured to the second. 
When the handle is touched or pressed on for the purpose of propulsion, 
the length of the slot only allows the handle to fall into a horizontal 
position ; but in doing so it takes up so much of the line as to release 
the brake from the wheel, and the carriage is then free for motion; 
but when the band is removed the power of the spring or springs brings 
the brake into play, and the carriage is stopped. Another advantage of 
a brake of this description being applied to the front wheel is, that while 
it is quite sufficient to stop the carriage within a few inches when the 
band is inadvertently removed, should any force be improperly or 
accidentally applied. the wheel will slightly yield to such force, and not 
offer a dead stop, by which the child might be either injured or thrown 
out by the concussion. The same kind of brake may be applied to 
invalid and other carriages, with some few modifications of the req 
means of git C d with the preceding, he prepares the 
sides of the carriage so much deeper from back to front than hitherto, 
as to form a division or box of about two inches in width between the 


London, “A portable folding 








in order to shut off the tion b hamt and the 
cylinder, when desirable. The upper part of the cylinder is divided 
from the lower part by means of an clastic diaphragm, to the centre 
part of which is connected to a rod, which (by means of a bell-crank lever 
and rod), communicates with the throttle valve of the steam-engine, and 








by which the movement of the diapl is tr itted to the throttle 
valve. 
1851. CuarLes W. Woovworti, Liverpool, ‘ Improvements applicable to 


capstans aud other like purchases, Q 
1857. . 
To apply this invention to acapstan: Upon a stationary upright shaft 
a suitable capstan barrel is mounted. On the lower edge of this barrel 
there are one, two, or more sets of pawls, which are arranged in pairs, 
that is to say, two pawls are mounted upon one axle, and on the same 
axis with the two pawls a T-shaped piece of metal is mounted, which 
keeps them apart, causing the pawls to be partially extended in opposite 
directions. On the deck immediately below the revolving barrel of the 
capstan there are a series of notches or teeth, into which the pawls can 
take. When the upper portion of the T-piece is horizontal, the points 
of both pawls are sufficiently elevated not to be in contact with the 
notched circle below them; but, upon moving the lower limb of the 
T-piece one of the pawls is lifted up, and the other falls down on to the 
notched circle. By reversing the position of the lower limb of the 
T-piece, the pawl then in gear is relieved, and the reverse pawl is brought 
into play. The lower limbs of all the T-picces applied are connected 
together, so that, by the action of a short lever, the whole of the pawls 
can be thrown out of gear, so that the barrel of the capstan is free to 
rotate in either direction. Then, by moving the lever a little to the 
right, the left pawis fall into action; or, by moving it to the left, the 
right pawls come into play. By this arrangement the capstan barrel can 
be worked in either direction, The capstan barrel is worked by means 
of driving shafts, which are placed immediately below the capstan head, 
which is a fixture on the top of the shaft upon which the barrel re- 
volves. On the driving shafts (of which there may be a convenient 
number) two toothed wheels are mounted loosely upon each shaft, one 
near the outer end, and the other on the inner end near to the upright 
shaft. The outer and inner wheels work into tooth circles formed on the 
head of tho capstan barrel. A sliding clutch is mounted on the driving 
shaft between the wheels, which can be slid longitudinally upon the 
shaft by means of a suitable lever action, so that it can be made to hold 
fast either the inner or outer wheel at pleasure, When a quick motion 
is required, the clutch is coupled with the inner wheel, and the outer 
wheel revolves loose upon its axis. When a slow motion is required, the 
clutch is brought into connexion with the wheel on the outer end of the 
shaft, by which a powerful motion is obtained, It is proposed to work the 
driving shafts by means of crank handles.—Not proceeded with. 


1850. Hexny D. Mears and Witt1aM Hovuton, jun., Baltimore, U. 
for railway, luggage, and other vans, and for other purposes.” 
July, 1857. 

This invention consists in a device for sealing freight cars, express 
chests, custom house packages, wine cellars, mail bags, hatches of vessels, 
&c., in such a manner that they cannot be opened without the seals being 
50 violated as to render detection certain ; the said device being the em- 
ployment of one two impressible metallic discs for the purpose of receiv- 
ing and holding fast the ends of a wire strip, tape, or string, which has been 
passed through staples on the door and door frame of the apartment to 
be sealed, the said discs being made to grasp firmly each other, or any 
intervening or inserted subst , by produced by a blow 
from a die, or by the action of pincers, or any equivalent means, which 
blow or-compression at the same time fixes upon the die, to which is 


—A communication.—Dated 2nd July 


8., “ Sea 
— Dated 3rd 








outer and inner backs, in which he places a hood made of light iron 


applied an inscription or seal. 
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Ciass 8.—FABRICS. 


Including Machinery and Processes for Preparing, prema, 
Printing, Dyeing, and Dressing Fabrics, 

1783. Joun Epwarp Inenam, Bradford, and BexJamMin Sen, Halifax, 

Yorkshire, ‘Preparing worsted yarns for dyeing.” —Dated 25th June, 1857. 

This~nvention relates to a means or method of preventing worsted 
yarns from twisting, curling, cockling, shrinking or blistering, in, by, or 
through the process of dyeing which they are now subject to, and which 
are very objectionable in the process of manufacturing such yarns into 
fabrics, and also in the fabrics th 1 The 3 place the 
hanks of yarn upon a stretching frame, or any apparatus constructed 
so that the yarns can be stretched or distended thereon, They then 
submit them to the action of boiling water or steam whilst in that dis- 
tended state, by which means or process they find that all tendency to 
twist, curl, cockle, shrink, or blister is entirely removed or prevented. 
The said yarns may then be scoured and dyed in the usual manner, and 
retain the straight state of fibre so desirable to the manufacturer, the 
merchant, and the public.—Aot proceeded with. 

1791, Sternen Bourne, Leonard’s-square, Kentish-town, ‘ Felted fabrics.” 
Dated 25th June, 1857. 

This invention consists in combining silk cotton (which grows in the 
West Indies and other hot countries) with wool, fur, and other animal 
fibre, and causing such combinations to be felted into fabrics suitable for 
making hats and other felted articles.— Not proceeded with. 

1797. Bensamin Nictouis, and Samve. Lepwarp, Manchester, ‘‘ Mules for 
spinning.”—Dated 26th June, 1857. 

This invention refers to hand mules, and relates to arrangements for 
lifting the weighted lever that acts to bring the mechanism into gear for 
taking out the carriage. This weighted lever has been generally lifted 
hitherto by the action of the carriage, either when coming out or going 
in. These methods are objectionable, particularly the former, inasmuch 
as a slight pause or oscillation is imparted to the carriage when acting 
upon the weighted lever. Now this invention consists in arrangements 
for lifting the weighted lever in such a manner as to extend the time of 
lifting over a larger part of the stretch or going out of the carriage than 
is taken by the ordinary method, the hanism being actuated by the 
* Mendoza" or “ taking out shaft." The invention is carried into effect 
by means of a screw or worm, or screw inciine, or cam, placed on the 
* Mendoza” or “ taking out shaft.” This screw, incline, or cam, acts upon 
en anti-friction bowl placed upon a stud fixed in the weighted lever, 
The screw, incline, or cam, is loose on the shaft, and is only carried 
round with the shaft positively in one direction, this being accomplished 
by a pawl, or by pawls and ratchet teeth, which allow the ** Mendoza” 
or “taking out shaft" to revolve when the screw, incline, or cam, is held 
from moving in the same direction by a suitable stop, which keeps the 








screw, incline, or cam, in the proper position to allow the weighted lever | 


to act, and so as to be ready to again lift it as the carriage moves out. 
Hitherto it has also been the practice to employ distinct and separate 
mechanism for lifting the weighted lever that brings the “ Mendoza" or 
“taking out shaft” into gear, and that for traversing the main driving- 
belt from the loose to the fast pulley. ut the patentees perform both 
operations by the same mechanism, and plish this by connecting 
the two weighted levers so that when one is lifted the other will be lifted 
hy the same movement. By this means they dispense with the small 
worm and worm wheel, generally employed to lift the weighted lever for 
traversing the main driving--belt, which, being subjected to much friction 
are rapidly worn away, and require to be frequently renewed, while the 
screw cam which they employ for lifting both weighted levers, presenting 
a large wearing surface, will last as long as the other most durable parts 
of the mule. 





1793. Witttam Crook, Gitpeat Ruston, and Josepu CrowrueEr, Blackburn, 


“ L roms "— Dated 26th June, 1857. 

This invention consists of further improvements upon inventions for 
which letters patent were granted to the said William Crook and others 
dated September 18th, 1845, No. 10,832, and to William Crook October 
5th, 1852, No. 233, and relates, Firstly, to the sun and planet or star 
motion frequently applied to looms working two or more shuttles. The 
patentees add a compound meter or measuring motion to the aforesaid 
planet or star wheel, for the purpose of obtaining greater latitude and 
power in diminishing the speed and regulating the number of picks re- 
quired for varying the pattern, the said meter wheels consisting of 
notched drums, one on the planet or star wheel stud and another on a 
shaft extending across the back of the loom. Or instead of notched 
drums they employ gearing or toothed wheels for diminishing the speed 
and obtaining change, which diminution and alteration can be attained 
to a still further extent by the employment of a clutch, causing the back 
shaft to be stationary or in motion as required. At the end of the afore- 
said back shaft they fix a pattern plate or other suitable apparatus to 
earry the projections, which act upon the lever and rod to raise the 
shuttle boxes as desired, Or instead of carrying the back shaft across 
the loom they can employ the pattern plate on the same side as the 
diminishing gearing wheels, the clutches being placed. on the tappet 
shaft instead of the back shaft, thereby taking the pinion out of gear 
instead of the large toothed wheel. Secondly, to the employment of a 
clutch to each tappet. Instead of using one clutch tappet, as patented by 
the said William Crook in 1852, they use two of them, the said tappets 
being stationary or in motion, either separately or conjointly, and also 
the motions changed from one to the other so as to meet the require- 
ments of diversified patterns of cloth. Thirdly, to an improved stop and 
taking-up motion. In the specification of the patent granted to the said 
William Crook and others, dated in 1845, the taking-up or stop motion 
is shown as being influenced by certain wheels, which only allow the 
taking up of the cloth at intervals or by degrees, instead of which the 
present patentees pass the whole space at once, as may be required for 
the desired pattern, by employing a projection or catch, so a3 to act on 
the taking-up wheel and give the necessary letting off or taking up all at 
once, Fourthly, to an improved arrangement of the tredd'es, which 
they place outside the framing of the loom, instead of inside ss hereto- 
fore, having motion imparted to them by means of tappets placed outside 
the framing, in conjunction with a pinion and racks; and also, instead 
of connecting the treddles and jacks to cords for the purpose of giving 
motion to the jacks and healds, they enjoy rigid hooked bars, plates, or 
streamers, having projections upon them, the whole being pushed in and 
out by studs or projections upon an endless pattern strap, for the pur- 
pose of making diversified patterns cf cloth, the countermotion of the 
jacks and healds being produced by springs placed on or near the floor, 
Or they reverse the operations by placing the springs at the top of the 
framing, and cause the treddles to lift jacks placed near the floo; by 
means of short hooked levers or plates pushed in and out as the pattern 
requires, 














1800. MichAgL Miciag.is, and Joun CLeusox, Manchester, “ Production of 
ornamental textile fabries by printing.” Date d 26th June, 1857, 

These improvements relate to silk velvets which, for the purposes of 
the invention, are woven without being dyed, as ordinarily practised, 
constituting a fabric known as the * grey” state. Upon this fabric the 
inventors print by the usual metho’s, but, if desired, the ordinary 
method of dyeing a portion of the threads may be combined therewith. 
Under the term “ silk velvets"” they intend to include those fabrics 
which are imitations thereof, as the same may be woven with cotton or 
other backs, or with a mixture of materials.— Not proceeded with, 





1809. ARSENE Avaustr OLivirr, Paris, *f Preparing and winding silk from 
the cocoon, and apparatus for the same.”—Dated 27th June, 1857. 

The drawing of raw siik—that is to say, the extraction of silk from 
the cocoon —consists of the following manipulations :—First, cooking— 
that is, softening the gum of the cocoon in order to allow the staple of 
suk to be deglutinated so as to untold freely for the winding. Secondly, 
beating or lashing—that is, removing the refuse exterior layers of the 
cocoon in order to obtain a clear staple. Thirdly, first purging or 
cleansing —that is, an operation consisting in disconnecting the silk, and 
freeing it from the gummy matter, and obtaining a clear end of the prin- 
cipal staple or thread. Fourthly, subsequent beatings or lashings—that 
is, taking up the main thread or staple again when it is lost during the 
winding. Fifthly, second and other purgings, or cleansings of the 
cocoons beaten again; this is done for the same purpose as the first 
purging. Sixthly, throwing the end—that is, uniting one thread or 


staple to the other staples, in order to form and maintain the thread of 


silk. Seventhly, winding the raw silk, The seven operations above- 


mentioned have heretofore all been done by the same woman, which 





necessitates a long and difficult ceitinetiiins and results in an objec- 
tionable waste of and inequalities in the products. The new process is 
intended to simplify these operations, and render them more regular and 
more economical. Its bases are, First, division of labour ; Secondly, the 
use of mechanical means instead of the woman's hand in the most de- 
licate operations of spinning. The machinery which the inventor 
employs for these purposes cannot be described without reference to the 
drawings. 

1810. GEORGE SWINDELLS, and JONATHAN ARNOLD, Bollington, Chester, 
“Improvements in and bling yarns, and in machinery or 
apparatus of the kind, commonly known as mules and twining jennies.” 
—Dated 27th June, 1857. 

This invention, so far as it has reference to the process of spinning or 
doubling, consists in causing the carriage of the mule or jenny to be 
taken out with a gradually accelerated speed, so that the gain of the 
carriage may be small at the commencement of the draw, and be aug- 
mented by larger and larger increments as the di of the spind! 
from the rollers increases. The stretch or gam is thus put in princi- 
pally towards the end of the draw when the ends are most capable of 
enduring it, whereby much breakage of the ends is avoided, and a more 
even quality of yarn produced. So far as it has reference to the ma- 
chinery ployed, the i jon consists in an improvement in the con- 
struction of the headstock for the purpose of varying or regulating the 
speed of the carriage, after the manner and for the object before men- 
tioned. This improvement is in the form of the Mendoza pulley or 
taking out pulley, which is made conical instead of cylindrical, thereby 
adapting it to produce the desired effect in manner following:—The 
taking out band being wound on the higher and narrower part of the 
cone, when the carriage commences its draw the initial motion is pro- 
portionably slow, but as the succeeding coils of the band approach the 
base of the cone and embrace lower and broader portions thereof, the 
speed of the carriage is accelerated, the rotary velocity of the taking 
out pulley remaining the same, while the length of band wound on by 
each successive revolution is increased. 

1811. Jomn Cartrr, and Brook Honeson, Halifax, York, ‘* Weaving 
carpets and other fabrics "—Dated 27th June, 1857. 

This invention has for its object improvements in weaving carpets and 
other fabrics. For these purposes in place of the wires used when 
weaving carpets and other fabrics being introduced and withdrawn, as 
heretofore by mechanism actuated by the power which works the loom, 
the wires are introduced and withdrawn by power independent of the 
first mover of the loom, and the patentees use for this purpose the direct 
action of the piston rods of pistons which are actuated by steam, water 
air, or other fluid. And, Secondly, in place of employing the mean, 
before resorted to for performing the picking motions of looms derived 
from the first mover of the looms, the direct action of the piston rods of 
pistons actuated by steam, water, air, or other fluid is used to produce 
such picking motions; and the Third part of the invention consists in 
the employment of a peculiar bination of hanism in power looms 
for governing the give-off motions of the warps therein. For this purpose 
the warp beam of a loom has a strap brake, one end of which is fixed 
to the framing of the loom, the other end is attached to a weighted 
lever, and such lever is by a connecting rod attached to a second weighted 
lever, which moves on an axis fixed to the framing of the loom, and 
such lever carries the bearings of a roller over which the warp is con- 
ducted after having passed over a fixed bar which is below the roller. 
The effect of this arrangement is, that as the warp is taken up (as the 
weaving progresses) the warp causes the roller to be depressed by its 
tension, which lifts the lever to which the strap brake is attached, and 
relieves the warp beam from its friction, by which the warp will unwind 
more freely, till, by the descent of the brake lever, the brake is again 

ut on. 

Oe a - Epwarp Newron, Chancery-lane.—‘ Grinding the teeth 
of card cylinders.”—A communication. —Dated 27th June, 1857. 

This invention consists in a certain novel mode of combining a double, 
or right and left handed screw, to produce the traverse motion of the 
grinding wheel with the said grinding wheel and its shaft. By means 
of this combination the parts are brought into a very compact form, and 
at the same time the steadiness of the grinding wheel is so effectually 
secured that it will not fail to grind the cylinders perfectly true. 

1814.—Narcissg Lavgent, Paris,—‘‘ Shammy leather."—Dated 29th June 
1857. 

This invention consists in preparing and dressing very carefully the 
skins of animals, so as to give them the appearance of fine woollen cloth, 
and even of velvet, The skins are first dressed by the common shammy 
process, then they are rubbed out with pumice stone, so as to remove 
the remaining fleshy and raw skinny particles left by the first process, 
and to open the pores of the skin. The second step consists in clearing 
the skins of the greasy and putrescent particles, by converting them into 
soap, by the use of an alkali earthy salt. The skins are then washed, 
first, in lukewarm water, then in cold water, to remove the soap; they 
are then soaked in a bath prepared with a little acetic acid mixed with 
the water to dissolve the calcareous or other salts that may remain in 
them, and repeatedly washed in cold water, At the last washing a few 
drops of chloridric acid must be mixed with the water. The skins are 
then to be dried in the shade, and afterwards bleached with an aqueous 
solution of chloride. If that bleaching be insufficient, sulphurous acid 
may be used as a bleaching for silk. They are then washed, and an 
azure-blue tint is given them, They are then allowed to dry, and are 
again rubbed very carefully with pumice stone. They may then be dyed 
by the process employed in dyeing silks, but the bath must not exceed 
86° Fahrenheit. The skins being thus transformed into stuff by the 
process before described, are then combed, napped, and sheared off, 
prepared, and calendered in the same way as woollen cloth, 


























Bradshaw, near Bolton-le-Moors, ‘ Machine 


1825. THOMAS ITARDCASTLE, ; 
uring cotton and other fabrics,” 


for doubling, winding _ pial iting sw, and mea 
—Dated 30th June, 1857 

This invention consists in performing the various operations of doubling, 
winding, plaiting, and measuring fabrics, by machinery, instead of per- 
forming the said operations by manual labour, or partly by manual 
labour, and partly by machinery as heretofore. The machinery employed 
cannot be described without reference to the drawings. 

1849. Wintiam Rowan, Belfast, Ireland, “ Improvements in scutching and 
heckling flax and cther similar veg etable fibres and in machinery em- 
ployed the rein "—Dated 2nd July 

These improvements essentially consist in seutehing and heckling flax 
and other similar fibres in the following manner, and by means of the fol- 
lowing machinery. The flax, straw, &c., after undergoing the usual process 
of retting or preliminary preparation, is securely held at about the 
middle’ of its length by a holder, (such as is used at present with heck 
machines, for example), and is slowly traversed across the machine, 
and a pair of jaws is made to nip the flax or straw, and then recede from 
the holder, These jaws are armed with plates of metal, either plain or 
toothed on the edges, the plates on one jaw alternating with those on the 
other jaw, and these bend and break the boone or woody part of the flax 
or straw between them, and draw it away from the fibre. When the 
jaws have travelled beyond the ends of the fibres they are made to open, 
and then approach the holder, ready to repeat the operation just 
described ; and this nipping and drawing action is continued until the 
holder has reached the side of the machine opposite to that where it 
entered. The holder is then taken out of the machine, and the straw 
reversed end for end in it, and precisely similar operations are per- 
formed on the end of the straw previously untouched. The Second part 
of the invention for heckling or dressing the fibre is performed ina 
machine similar to the above, except that instead of plates of metal, the 
jaws are armed with heckle pins, which are strong, and set wide apart at 
the side of the machine where the operation begins, and are progres- 
sively finer and closer set from this side to that where the operation 
finishes. The tow which is combed out by the heckle pins, and gets 
entangled about them, is cleared off by stripping plates or rods, which 
receive a motion so as to alternately expose and conceal the points of the 
pins, and thus throw off the tow from them. The patentee sometimes 
also makes use of brushes instead of heckle pins affixed to the finishing 
ends of the jaws to perform the final operation. 

1854. Matrtnew Cuarkk, Alexandria, Dumbarton, ‘‘ Preparation of cloth for 
Turkey-red dyeing.”—Dated 8rd July, 1857. 

In the preparation of cloth for Tar key-red dyeing the cloth has to be 
dried several times, and in the ordinary process that drying is performed 
by introducing air heated by means of stoves, furnaces, or flues into 
chambers in which the cloth is hung, or through which it is moved. 











1826.—Istpore Cuartrs CxLoet, Ghent, Belgium.— 





This method is objectionable from the risk of overheating the chambers 
or cloth, and so causing fires ; and also from the expenditure of fuel, time, 
and labour which it requires. The patentee dries the cloth by passing it 
near to the outer surfaces of chests, tubes, or other passages containing 
steam, in which process the risk of overheating, and the expenditure of 
fuel, time, and labour, are less than in the ordinary process. When it is 
required to dilute and rapidly carry away the vapours disengaged from 
the cloth by the action of the heat, he effects that object by producing, 
by means of any convenient blowing or ventilating apparatus, a blast or 
current of air between the surfaces of the steam passages and of the 
cloth, 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 
1742. See Class 10. 
1787. Witt1am Pater, Brighton, “ Watering pots, garden engines, and 
other apparatus for watering surfaces.”—Dated 25th June, 1857. 

The object of this invention is to water seeds, plants, garden borders, 
or other things or surfaces requiring to be watered with a gentle shower 
of water or other liquid; and, wen required, to confine the jets of water 
or other liquid within a certain limit so as to prevent the wetting of 
garden walks, conservatory pavements, or other surfaces adjoining the 
part to be watered; and also to avoid wetting the man’s feet when using 
it. Another object of the invention is to allow the use of liquid taken 
from manure pits, foul ponds, or cesspools, and to deliver the same free 
from obstructions into the rose or jet of the watering pot or other appa- 
ratus used for watering purposes, without causing the holes to be stopped 
up so frequently as they usually are by the common method. The inven- 
tion consists in making the rose of a watering pot, garden engine hose, 
or other apparatus used for watering or irrigating seeds, plants, or sur- 
faces of an oval form with a convex surface, and perforating the same 
with fine holes, and attaching the same obliquely to a mouthpiece. 
Another part of the invention consists in making a loose percolator, of 
sheet copper, tin, or zinc, of a cylindrical form, perforated all over with 
small holes, one end having a perforated bottom, and the other end being 
turned over or soldered toa ring to forma stop. The percolator, when in 
use, is dropped bottom downwards into the spout or pipe of the water 
pot, garden engine hose, or other like apparatus used for watering or irri- 
gating seeds, plants, or surfaces, and is secured in its place by the ring 
of the same being fitted between the two screw collars, one collar being 
soldered to the spout or pipe, and the other to the mouthpiece or length- 
ening pipe, or tube. Either of the above-described inventions may be 
applied to hose or pipes used in watering or irrigating gardens, lands, or 
other surfaces required to be watered. 

1804. Joseru PoLLarD, Highdown, near Hitchin, “ Distributing manures.” 
—Dated 27th June, 1857. 

The manure is placed on the box of a hopper form, which is sup- 
ported upon a frame with wheels, for the purpose of transit, and has 
adjusting means applied to it. At the opening in the bottom of the 
opening or box is applied a cylinder or roller, by preference of bright 
metal, to prevent corrosion and clogging, and this roller has a series of 
ridges or projections along its surface, for the purpose of taking the 
manure and throwing it out as the cylinder revolves. Rotary motion is 
given to this cylinder from one of the carrying wheels, and there is a 
capability of varying the speed thereof by change wheels in order to 
vary the quantity delivered. This capability of varying the quantity 
delivered is also aided by a brush formed of whalebone or other suitable 
material acting against and along the surface of the cylinder, and which 
brush is capable of adjustment. A stirrer is placed inside the box to 
keep the composition or manure in motion. There are scrapers applied 
to act on the cylinder and keep it clean. These are borne against the 
cylinder, and so as to admit of their following the inequality of its sur- 
face by springs, weights, or other suitable means, Doors are applied to 
afford facility of access to the cylinder and other of the parts in case of 
need. There is a spout or shoot to conduct the manure as allowed to fall 
correctly to the earth, and prevent the wind from scattering it. In this 
spout are applied rods or grates to assist in scattering the manure, There 
is also a sieve at the top, which can be worked by the machine itself, or 
not, as may be preferred.—Not proceeded with. 


1822. Gustav Apotrn BucunoLpy, Strasbourgh, France, “ Machinery for 


hulling and cleaning rice, wheat, and other grain.”—Dated 29th June, 
1857. 

This invention relates chicfly to a novel construction of stone or 
rubbing surface to be used in the hulling or cleaning of rice and other 
grain. The patentee makes the stone either cylindrical or conical, and 
mounts it vertically in a case of corresponding form, and made, by pre- 
ference, of pierced metal. On the periphery of the stone or rubbing 
surface he forms annular grooves of different depths, the object of these 
grooves being to obtain as much acting surface as possible on the 
periphery of the stone or rubbing surface. The grain to be operated 
upon is fed into the case at or near the top, and a space being left 
between the case and the periphery of the stone or rubbing surface, the 
grain passes down and enters the annular grooves of the cylindrical or 
conical rubbing surface, where the grains are usually polished on two or 
more sides simultaneously. The down pressure of the continued supply 
of grain, aided by the centrifugal action of the stone or rubbing surface, 
causes the grain to pass out of one groove into that next below it, and 
so on in succession until it arrives at the discharge opening in the 
bottom of the case. In constructing the improved machinery he pre- 
fers to arrange a series of such rubbing surfaces with their cases and 
other appendages around a common centre, and at such varying eleva- 
tions that the grain, as it is discharged from the first case, will enter 
the secon: case of the series, and so on in succession, until it has been 
subjected to the action of the whole series of rubbing surfaces. 

“ Rice and barley mill.” 








—Dated 30th June, 1857 

This invention, which has reference to a mill for cleaning or re- 
moving the husk from rice or barley, consists in enclosing, within a case 
or jacket, a circular stone mounted (through the medium of a shaft and 
bearings) so as to revolve in opposite directions, and admit of the rice 
or barley being carried round and worked between them, by steam or 
otherwise, the said rice or barley during the rotatory action of the appa- 
ratus being uniformly fed and discharged, without personal attendance, 
as at present, by means of suitable valves or openings, in connexion 
with tooth and pinion gearing, whereby the valves are actuated and 
regulated as required, during the operation of the —— 

1832.—Tuomas Brewer, Neithrop, Banbury, Oxford.—“ Machines for cut- 
ting and reducing turnips, and other vegetable substances.” — Dated 1st 
July, 1857. 

These improvements have reference to the well-known disc turnip 
cutter, and consist in so constructing the disc that it will first slice the 
root, and then by means of stucks, or other projections, carry the pieces 
of sliced root through a series of teeth, knives, or projections, arranged 
in one or more fixed shields or guards, which are so placed with respect 
to the revolving disc as to act as a receptacle for, and to retain, the cut 
slices until the projections in the revolving dise come round and carry 
the slices through the teeth or projections in the shields or guards, 
causing the root to be completely minced. 

1865. MicnakL Henry, Fleet-street, London, Apparatus for cutting vege- 
table substances.”—A communication.— Dated 4th July, 1857. 

This invention relates to machinery in which the substances to be cut 
have a centrifugal movement towards the cutters. A case, or vessel, or 
conical drum furnished with cutters, supplied with the substances to be 
cut, is caused to rotate. The cutters inside the case or drum may be 
fitted in slots in the sides, and with screws or pins working in oval or 
other shaped holes to enable them to be adjusted or removed. The sub- 
stances have a centrifugal movement towards the cutters, and are, or 
may be, to any desirable extent kept from revolving with the case by 
stationary abutments. Suitable openings are provided for the cut pieces 
to escape, and a ring or annular guide may be added outside the case to 
prevent them from being scattered.—Not proceeded with. 

1866. Miciaki Henry, Fleet-street, London, “ Machine for cleaning and 
crushing grain."—A communication. —Dated 4th July, 1857. 

This invention consists of a machine in which the grain has first its 
germ and husk broken by the action of a feed roller, and is thence 
brought on to a series of sieves or riddles to which an alternating or to- 
and-fro motion is communicated, by which it is separated from foreign 
matters and impurities, and also from the husk and germ, and is finally 
conducted to crushing rollers, which reduce it to grit or meal. A win- 
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nowing contrivance or fan may be added to facilitate the separation of the 
germ. Ina machine of this description it is convenient to bring the 
grain down a shoot, at the bottom of which is a feed roller, which breaks 
the germ and husk which pass with the grain on to an inclined alter- 
nating sieve, along the top of which the stones and impurities fall, the 
grain and germ passing through to the next sieve or sieves, through which 
the germ drops, while the grain passes along the top to the crushing 
rollers. Feed plates worked by regulating screws may be added to regu- 
ijate or intercept the passage of the grain to the rollers, and the requisite 
motion may be imparted to the rollers and sieves in any suitable manner, 
as, for ple, by icating it first to the crushing rollers, and 
thence to a shaft which rotates the first crushing roller, and imparts by 
a crank or suitable connexion the necessary motion to the frame ; or 
this may be effected in any other convenient manner. The inventor does 
not confine himself to any number of sieves.— Not proceeded with. 

1870. Jonn Suitu, Bradford, Yorkshire, “ Flour dressing machines.”—Dated 
5th July, 1857. 

Heretofore the gear wheels by which the cylinder is caused to rotate 
upon its axis have been fixed to the said cylinder, and the same so con- 
structed as to be divisible longitudinally in two parts: the said gear wheels 
have also had to be divided, by which it has been difficult to maintain the 
pitch and correctness of the cogs at the joinings of the wheels, and has 
been otherwise inconvenient. To remedy which the patentee makes the 
wheels whole, and not fixed to the cylinder, but with a flange or ledge 
cast on one side for the two half cylinders to rest upon, and to which he 
secures the same by screw bolts, or other convenient means, at each edge 
or jointing, the wheels being constructed to work in the framing. The 
cylinder can thus be removed or replaced at pleasure without removing 
the gear wheels. The invention also refers to'the brushes for cleans- 
ing the outside of the cylinder. And in order that they may bear with 
equal pressure on the surface of the said cylinder, although the surface 
may be uneven, he suspends the brushes in arms orlevers, which are cap- 
able of oscillating on a spindle, pivot, or fulcrum, such arms and brushes 
being placed nearly in a radial line between the centre of the cylinder and 
the pivots upon which they vibrate, the brushes resting or coming in con- 
tact with the periphery of the cylinder. He also has a lever with a weight 
attached to the said spindle or pivots, at right angles or thereabouts to 
the said arms, so as to regulate the pressure of the brushes against the 
cylinder. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, aint, House Fittings, Warming, Ventilating, &c. 

1761. Ropert Mau.et, Bridge-street, Westminster, “Tiles and coverings 
for roofs and other parts of buildings.”—Dated 24th June, 1857. 

The patentee constructs roofing tiles of metal or glass, or of pottery 
or other suitable material, of a square, or lozenge, or similar form, 
adapted for being placed diagonally on the roof. The upper angle or 
cornice of the tile, and the two upper edges which meet there, are bent 
up or made higher than the general surface of the tile. The upper 
corner has also a hook or projection beneath it, which catches or holds 
on the laths or purlins which run horizontally along the roof. It has 
also a hole through it, which receives a screw or nail which further 
secures it to the purlin or lath. The two lower edges of the tile are 
turned downwards, or made to project below the lower surface of the 
tile. The two side corners of the tile have notches or small recesses 
which meet those in the adjoining tiles, and are covered with a small 
plate or washer secured by the same screw or nail which secures the top 
corner of the tile below. Each of these side corners has a rib or raised 
part on the upper surface, which protects the screw holes from the 
entrance of any water flowing down the roof. These ribs or raised parts 
and the screw or nail are covered by the lower corner of the tile in the 
next row above. Triangular tiles are employed to complete the covering 
at the eaves and ridge, and at the gables or hips. A ridge piece is made 
to cover the top edge and such portions of the joints as require it. The 
ridge is made in lengths which lap on one another. It may be of metal, 
or glass, or other suitable material, or any ordinary ridge may be em- 
ployed. The aforesaid ribs or raised parts prevent the passage of water 
through the joinings of the tiles covering the roof. The joints may, 
however, be still further secured by inserting strips of vulcanised caout- 
chouc, or felt, or other suitable material, or putty, or other suitable 
cement. The general surface of these tiles is “‘ buckled,” or domed, or 
curved in two or more directions, which renders them much stiffer and 
stronger than if they were flat, or only curved in one direction. Or, in- 
stead of being curved, they may be made in the form of a very flat 
pyramid or cone. They may also be made flat with ribs in various posi- 
tions, or they may be corrugated in a radial or other direction, or 
embossed of various forms, in order to stiffen and strengthen them, or to 
ornament them. In some cases they may also be made flat without ribs 
in the central part, as, for instance, when they are employed for covering 
the sides of buildings or roofs of inclinations too steep to be walked upon, 
The glass tiles may be used in this way for covering in the sides of rail- 
way sheds, and for both the sides and roofs of slips for shipbuilding ; 
and they may also be used for glazing openings or windows in many cases, 
The transparent tiles may also be introduced as skylights or windows in 
roofs or coverings composed principally or partially of the metallic or 
opaque tiles. By employing glass tiles of different colours arranged 
alternately or in patterns, beautiful and various effects may be produced, 
and the overlapping of the different colours enhances the effect. The 
glass tiles may be stamped or pressed to the required forms from the soft 
or melted glass, or from sheets or plates of glass softened by heat. The 
metallic tiles may be cast or stamped out of sheet metal. They may be 
of iron galvanised or coated with zinc, or tin, or lead, or any suitable com- 
bination of these metals, or painted or enamelled, or of copper, or other 
suitable metal or alloy. Tiles of pottery may be pressed in moulds or 
shaped by the ordinary processes. The form of the edges or laps of the 
bricked or domed or pyramidal or conical tiles may be varied, provided 
that they are so arranged that the rain or water which may fall upon 
them is conducted down from one to another without being able to 
return under or pass between them. The whole tile may be curved when 

it is desired to cover a curved roof, 
1776.—Cuartrs Gaarton Pacr, Washington, U.S.—‘‘ Cylindrical door 
bolts.”— Dated 25th June, 1857. 
This invention cannot be described without reference to the drawings. 
796.—WiLt1am Parsoys, Brighton, Sussex.—‘ Door handles and spindles.” 
—Dated 26th June, 1857. 

This invention consists in certain improved fittings to the handles and 
spindles, whereby they may be readily adjusted to suit the thickness of 
the door to which they are to be fitted, are securely fixed, and admit of 
ready removal when requisite. The fittings at each end of the spindle 
are different. In the door-handle or knob, for one end of the spindle, 
the patentee inserts a metal mounting, tapped with a female thread, and 
in the shoulder of the mounting there is formed a square, octagonal, or 
other than circular recess, for receiving a square or correspondingly- 
shaped stop. The spindle is square, but has a male thread to corre- 
spond with the female thread, in the mounting cut on the edges thereof. 
The square stop fits the square of the spindle, and it will be understood 
that when the stop is in the recess in the shoulder of the handle- 
mounting, the spindle cannot be rotated, and consequently cannot be 
screwed into or out therefrom. But on removing the stop from the 
recess, the spindle may be driven into or drawn out of the mounting. 
In order to prevent the stop from coming out of the recess when not 
required, there is a nut upon the spindle, threaded in the inside, which 
is screwed down upon the stop. Instead of a square nut fitting into a 
Corresponding recess in the shoulder of the handle mounting, any other 
an arrang may be adopted which will effect the object of 
prev enting the spindle being rotated and driven into or drawn from the 
mounting in the handle while the stop or arrangement is fixed, or in 
the particular position for preventing such rotation, but which upon 
being moved or made to assume a different position, admits of the 
spindle being driven into or withdrawn from the handle-mounting. 
The arrangements just described are those whereby the adjustment of 
the distance between the handles is secured. The opposite end of the 
spindle may terminate in a screw, over which the mounting in the 
remaining handle may be screwed, and held or fixed by a pin or screw 
passed through a hole made in the neck of the handle, or in, and through 








is don this jg until its shoulder comes against a collar 
formed thereon, where it is retained by a tapering pin passed through 
corresponding apertures in the handle, or handle-mounting, and the 
collar or the handle may be fixed by a screw or other like arrangement. 
1827. Witu1AM Parsons, Brighton, “ Fastenings for windows and case- 
ments, and for other similar purposes.”—Dated 30th June, 1857. 
This invention cannot be described without reference to the drawings. 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, Se. 
1645. JosepH Wuitwortu, Manchester, ‘‘ Improvements in ordnance, fire- 
arms and projectiles, and in machinery employed in their manufacture.” 
ated 12th June, 1857. 
This invention cannot be described without reference to the drawings. 
1874. Cuartes and Davin FavuLkner, Birmingham, “Improvements in 
gun and pistol barrels, and in cannons, and in furnaces for the same.”— 
Dated 7th July, 1857. 
This invention of improvements in gun and pistol barrels, and in 
cannons, and in furnaces for the same, relates to the manufacture of 
. twisted gun and pistol barrels and cannons, and consists, in the First 
place, in rolling the coil of twisted iron through grooved rolls on a 
mandril, the head or front part of which is enlarged so as to compress 
or force together the joints of the coil as the coil is forced over it by the 
action of the rolls. The invention consists, in the Second place, in 
welding such barrels by means of a tilt hammer, or other hammers 
having inserted in it either a gat face combined with, or arranged so as 
to act upon, an anvil with a Y-die contained in it, or a A (inverted Y) 
die combined with or arranged so as to act upon the same. And the 
invention consists, lastly, in adapting and applying to the furnace used 
in the manufacture of such barrels, a closed chamber, or recess opposite 
to each hole through which the iron to be heated is introduced, so as to 
admit of that portion of the iron which passes into it remaining cool, 
or not subject to the action of the heat of the furnace, by means of 
which only the required portion of the iron is heated, This furnace 
may also be adapted for the partial heating of twisted or wrought-iron 
cannons, 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1774. See Class 10. 

1784. Josern ArTHINGTON and Henry Smiru, Huddersfield, ‘“ Better 
illumination of the Davy lamp.”— Dated 25th June, 1857. 

This invention consists in the’use or employment of naphtha or mineral 
spirit, instead of oil or other substances now used therewith, whereby a 
better light is obtained with less danger.—Not proceeded with. 

1786. Jacos Green, Onehouse, Stowmarket, ‘‘ Bedsteads and other articles 
of furniture.”—Dated 25th June, 1857. 

The first part of this invention consists of a small prop or foot attached 
to the leg or bottom of the article of furniture bya screw. This prop 
fits into a socket in the centre of the bottom of a cup-shaped vesssel, 
which is placed on the floor, and which can be attached and detached at 
pleasure without unscrewing. This vessel is intended to be partially filled 
with water, and is provided with an overflow pipe near the top, so that 
water can be poured through as often as required without removing the 
article of furniture from its position. It will be evident that the props 
er feet which sustain the bedstead or other article of furniture are 
perfectly insulated, and no insect can reach them from the floor without 
passing over or through the water. Upon the top of the bedstead or 
other article of furniture is placed a cover of wood or other suitable 
close material, having no interstices or openings through which insects 
might creep, and provided all round the outer edge with a small trough 
of tin or other suitable material, also containing water, so that if any 
insect should drop from the ceiling of the room on to the top of the 
bedstead or other article it cannct pass to the interior thereof without 
passing over or through the water.—Not proceeded with. 

1790. Witt1am Boven, Bunhill-row, London, ‘‘ Improvements in lamps for 
burning resin and other oils and fluids, also au improvement in Argand 
gas burners.”— Dated 25th June, 1857. 

For these purposes, in constructing a lamp for burning resin or other 
oils and fluids, an ordinary burner containing a wick holder and wick is 
used, and the resin or other oil or fluid is supplied thereto in the ordi- 
nary manner from a suitable vessel, so that the oil or fluid rises to nearly 
the top of the metal tubes forming the burner. On the interior of the 
burner, and concentric with it, is a cylinder of such diameter as to leave 
sufficient space between its outside and the inner tubes of the burner as 
will allow a free flow of air to the interior of the flame. The cylinder 
descends some distance within the burner, and is closed at bottom. 
There is a small tube which passes through the bottom of the cylinder, 
and rises to a somewhat greater height than the cylinder ; and the lower 
end of this tube descends below the cylinder, and is connected with the 
source of supply of oil or fluid, so that the fluid may rise into the tube 
and flow from it by a small hole (above the bottom of the cylinder) into 
the cylinder. In the upper end of the inner tube is introduced the stem 
of a button, which may be such as has heretofore been used in lamps, but 
the inventor prefers that the button should be of tale, and states that a 
tale button is not only very useful in the description of lamp above de- 
scribed, but also in other lamps, and Argand gas burners where a button 
is used on the interior of the flame. The upper end of the cylinder 
above mentioned may be open or it may be closed, and have small perfo- 
rations for the passege of vapours generated therein, and such vapours 
will be burned as they rise out of the cylinder.—NVot proceeded with. 


1815» SamurL Nye, Wardour-street, ‘ Mills for grinding coffee, pepper, 
spices, and other substances.”— Dated 29th June, 1857. 

This invention consists of a cone the exterior surface of which is 
serrated, and of another cone having its exterior surface serrated, which 
is made to revolve in the cone first mentioned by means of a winch. The 
patentee forms a stand which is provided with a cramp and thumb 
screw, by which it is readily fixed to and removed from a table or any 
other convenient place. In the centre of the stand is a screw, by means 
of which the mill is regulated. He also makes the stand without the 
cramp and thumb screw, and in this case makes the cramp and thumb 
screw separate. 

1845. Cuartes Onpmin and Epwarp Lyoys, Birmingham, ‘Table and 
other lamps.”—Dated 2nd July, 1857 

The nature and object of this invention consist in so constructing or 
arranging the parts in or about the burners of lamps, that the patentees 
are enabled to burn, without the slightest evolvement of smoke or smell, 
the oleaginous fluids or combinations of oil and spirits (or any admix- 
ture thereof) that may be extracted from decomposed vegetable, bitu- 
minous or other strongly impreg carb matter, such fluids 
being known in the market as rangoon, peat oil, parafine oil, &. And 
the improvements are such that they are enabled to apply them, not 
only to i-mps for general domestic purposes, but to all lamps when light 
and economy are desired. 

1857. EMANUEL RvueGG, Paris, “ Calender inkstands.”—Dated 3rd July, 1857. 

This invention consists of a new form of “calender” for inkstands, 
which cannot be described without reference to the drawings. 

1862. Joun and Witi1am AGar, Bury, Lancashire, ‘‘ Watches, and keys for 
the same,”—Dated 3rd July, 1857. 

This invention consists in the construction of watches in which, by 
dispensing with the chain and fusee heretofore in use, and substituting a 
going barrel, the risk to the main spring and other parts of the ma- 
chinery, arising from the great liability of the chain to fracture, may be 
avoided. ‘The patentees construct an improved going barrel, so as to 
remove the strain from the lower part of the barrel and centre pinion, 
by having the teeth disposed midway between the upper and lower ex- 
tremities of the barrel, which will have the effect of distributing the 
friction more equally over all the actions, by which the wearing will be 

diminished , the upright of the —_ ——— and the proper pitch- 
ing ined, and, ity for great strength of 
mee spring, thereby still farther herr the friction and wear, and 
allowing the employment of springs that are susceptible of more accu- 














& corresponding hole cut in, or through the spindle. Ora 


may be screwed on to that end of the spindle now being alluded to, the 
outer end of this mounting being in the form of a screw. The handle 





rate They also employ, in connexion with the im- 
proved going barrel, an improved ratchet key, in order to prevent the 
occurrence of accident from winding in the wrong direction, which is of 





advantage inthis case, as English watches are generally wound from right 
to left, and the going barrel from left to right. The improvements of the 
key also consist in the protection of the spiral spring from rust and dirt, 
by placing it in a chamber contrived in the body of the key for the pur- 
pose, and in the manner in which the several parts are put together, so as 
to admit of being easily taken asunder when required. 

1872. Witt1aM Muwnt, Charterhouse-lane, Smithfield, “‘A shank to be at- 
tached to all descriptions of buttons, to be called an eylot shank.” Dated 
6th July, 1857. 

The improved shank is made of metal, with a head on one end to be 
inserted in the button, or made fast thereto, as occasion might require 
for the different classes of buttons for which it may be used. On the 
other end is an eylot, either attached to, or made entire with, the stem, 
which, by being passed through the material to which the button is 
required to be made fast, and clenched over a collar or washer of metal, 
is rendered perfectly secure. 


1869. See Class 10. 





Crass 8.—GAS. 


Including ! Mnfutal Apparatus and Processes, Meters, Regulators, 


urifying Apparatus, §c. 


1700. See Class 7. 
1823 WILLIAM MaLTry, Grove-hill, Camberwell, “ Extracting ammonia and 


other compounds from gas, gas liquor, sewerage, and other substances,” 
—Dated 20th June, 1857. 
In extracting ammonia from gas, the inventor causes the latter to 
flow through a vessel containing oil or other fatty matter, the object 
being to cause the ammonia to leave the gas and enter into combination 
with it, forming a new compound; by treating this oily compound with 
hydrochloric, sulphuric, or other acids, the oil is set free, anda salt of 
ammonia is formed, which may be obtained in the usual manner. The 
oil may be again and again used for the same purpose. In applying this 
process to the purification of gas made from the distillation of coal, he 
adopts the above described method when ammonia alone is to be elimi- 
nated; but when carbonic acid, sulphuret of carbon, sulphuretted hy- 
drogen, and the other impurities contained, have also to be removed, he 
can effect this in one operation by mixing the oil with lime, and a me- 
tallic salt or oxide such as is generally employed, and after allowing 
the gas to pass through the mixture, to treat the oily compound of am- 
monia with an acid, as before described. He prefers, however, that the 
gas should first pass through the lime, and then through the oil in a 
separate vessel, and in this way have the ammonia and other gases 
removed. When he makes use of a metallic salt or oxide for removing 
the sulphuretted hydrogen and sulphur, he proposes to use the waste 
products of copper and zinc resulting from the action of the galvanic 
and other batteries employed for telegraphic electro-plating and other 
similar purposes. Another method which he proposes to employ for 
removing the sulphuretted hydrogen, ammonia, and other impurities 
from gas, gas liquor, or sewerage, and which he prefers, is as follows :— 
He takes a quantity of litharge alone, or mixed with lime or common 
salt, one or either, by boiling or otherwise, the soluble liquid part (when 
there is such) being separated from the insoluble. He passes the gas 
or liquor over or through the latter, and afterwards through the vessel 
of oil before described, the ammonia being separated from the oil by an 
acid, as before mentioned, He proposes to apply the oil and other men- 
tioned ingredients in a somewhat similar way to separate the ammonia, 
phosphates, and other foul gases from sewerage and other bodies. 
When the lime which has been used for purifying has become saturated 
with foul gases, he proposes to repurify it by passing steam from water, 
mixed or unmixed with pheric air, gh it, and afterwards to 
pass the same steam, with the impurities it then has suspended or con- 
tained in it, through the vessel of oil, where the ia and hth 
will be taken from it, and the sulphurous and other gases may be con- 
ducted into fires, or into a chimney, or otherwise got rid of.—Not pro- 
ceeded with, 
1824. Jounw Tatsor Prrmay, Gracechurch-street, London, ‘‘ Making 
carburetted hydrogen gas.”—A communication.—Dated 30th J une, 1857. 
The nature of this invention consists in the use of fused metals in 
connexion with a suitable retort, so constructed as to pass carbono- 
hydrone vapours or substances beneath or in immediate connexion with 
the surface of such fused metal or metals, thereby facilitating the pro- 
duction of carburetted hydrogen gas, by presenting to the material to be 
formed into gas a fluid red-hot metallic surface, which rapidly conducts 
heat, thereby evolving the gas with a fire of smaller volume and 
intensity than is now used for an equal quantity of gaseous products. 








1860, Joun Epmwunp Garpyer, Strand, London, “ Improvements in 
illuminated clocks, and in the apparatus employed for lighting the same.”— 
Dated 3rd July, 1857. 

This invention consists, First, in forming the dials of illuminated 
clocks of a semi-opaque glass, known commercially as patent enamelled 
flattened flint glass; Secondly, in regulating the gas supplied 
to the burners of illuminated clocks by means of an ordinary dry 
regulator constructed with a cover which serves to receive any gas which 
may escape, and with a pipe for conveying such gas to the exterior of the 
building in which the gas is used; Thirdly, in measuring the gas 
supplied to such burners by means of dry meters, in which the valves 
are moved by a drawing or pulling action only, and in which the 
diaphragms are carried by a moveable arm or spindle, so centred that 
the flexible materials which connect the valves with the sides of the 
meters may with certainty be spread to their full extent, in order that 
the gas consumed may be measured with greater accuracy than samen 
fore.— Not proceeded with. 





Crass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Teles graphs, Galvanic Batteries, §c. 


1640. See Class 10. 


1830. Wiu1aM Poe, Birdcage-walk, “ Supporting telegraph wires,”—. 
Communication.— Dated 30th June, 1857. 

This invention relates to the substitution for the ordinary single posts 
for supporting insulated telegraph wires of a novel construction of 
metallic support, composed of two or more bars or tubes of wrought or 
cast iron, whether galvanized or ungalvanized. These bars or tubes are 
arranged on the principle of street supports, so as to get the greatest 
amount of stability with the smallest expenditure of metal; and for this 
purpose, two, three, or more bars or tubes may be used to make one 
support, according to the amount of stability required. The inventor, 
however, in general prefers employing three bars or tubes in the form 


of a tripod, 


Ciass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
1630. Antuvx Dunn, Dalston, “ Preparing and packing tooth powder.”— 
Dated 10th June, 1857. 

For these purposes any preparation or mixture of materials suitable te 
be used as a tooth powder is subjected to pressure in moulds in the dry, 
or very slightly moistened state, in order to mould the powder inte 
forms, in p!ace of the powder being packed in boxes, as heretofore; and 
such moulded and compressed forms are then wrapped or enveloped in 
tin foil, or other suitable wrappers, wich will admit of being torn or 
moved away by degrees, so as to leave a portion of the end of the moulded 
and compressed mass uncovered, in such manner that it may be rubbed 
on the surface of a tooth brush, or have the brush rubbed thereon, by 
which preparation and mode of packing tooth powder the same will 
retain its perfume and flavour, and also the form of a moulded mass, 
and yet admit of a quantity being readily removed by a brush from time 
to time from the uncovered surface. 


1635. Witt1am Eowarp Newron, Chancery-lane, “Printing machinery.”"— 


A communication dated 10th June, 1857. 
This invention cannot be described without reference to the drawings. 


1638. Daxre, Joszru Daty, Tucker-street, Cork, “ Venting easks and 


preserving them from bursting by the action of the liquors contained 
therein.”— Dated 11th June, 1857. 

This invention relates to the adaptation of a self-acting safety valve 
of a peculiar construction to casks, whereby, during the process of 
fermentation of the liquor contained therein, the carbonic acid gas will 
be able to find an exit when the pressure becomes too great. This valve 
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will also serve as a vent for casks on draught, thereby avoiding the 
practice of making spike holes for that purpose. The form of valve 
which the patentee proposes to adopt consists of a mitre valve contained 
in a cylindrical flanged cup or case, which is let into the wood of the 
cask so as to be flush both inside and outside. The stalk or stem of the 
valve is guided by passing through a correspondingly sized hole in the 
bottom of the cup, and whilst its upper stem and above the valve is sur- 
rounded by a helical spring, which is pressed down on to the valve by 
means of a screwed plug fitted into the open end of the cup or cylinder 
outside the cask, a pin in the upper stem or stalk of the valve passes 
through a hole in the centre of the plug or cap of the cup, so as rise 
sufficiently above the surface when the cap is screwed down to admit 
one prong of a key to go through the eye-hole made at the extremity 
of the pin for the purpose of raising the valve from the outside. On the 
pin being released the spring forces back the valve, excluding all 
external air. Two apertures are made in the plug or cap to admit the 
escape of the carbonic acid gas, or to let in air when the cask is on 
draught. Suitable openings are also made in the bottom of the cask to 
leave a communication between the valve and the interior of the stalk. 


1641. Jostan Latimer CuarK, Adelaid Haverstock-hill, Middlesex, 
“Apparatus for conveying letters or parcels between places by the pres. 
sure of air and vacuum ”— Dated 11th June, 1857. 

This invention has for its object improvements in telegraphs in which 
letters or other articles are conveyed through pipes by pneumatic pres- 
sure. In laying the pneumatic pipes between the stations considerable 
difficulty has been experienced in making the joints in the line of pipes 
in such a way as not to interfere with the passage of the package. In 
order to obviate this the patentee makes the joints by causing the ends of 
the ‘pipes to butt together, and slipping a ring or short piece of tube of 
vuleanised india-rubber, or of other air-tight material over the joint, and 
the ends of the metal pipes are held accurately in their positions by a 
socket made in two halves connected together with screws, which socket 
covers the vulcanised india-rubber ring, and clips firmly the ends of the 
pipes. 

1642. Josern Micue.t. Pave, Alston, Cumberland, “ Ventilating coal and 

other mines.”—Dated 11th June, 1857. 

For this purpose, at the lower part of an upeast shaft, a closed furnace 
is constructed, and above the furnace is constructed an enclosed cham- 
ber, from the upper part of which a suitable chimney rises up the upcast 
shaft. Through the enclosed chamber are fixed nnmerous p'pes. The 
air from the mine is jucted to the losed space into which the 
ends of all the pipes come; hence, as the pipes become heated by the 
fire in the furnace, the air in the pipes becomes heated, and flows quickly 
through the pipes, and thence up the upcast shaft, further quantities of 
air passing from the mine to the pipes as the heated air passes off. The 
fire in the furnace is supplied with air by means of separate air conduits 
or passages from those which conduct the air of the mine to the system 
of heated pipes. 





. 





1644. Joun Excr,and Samugt HaRrTLey, <<" ae “Moulds for casting 


iron or other metals,.”— Dated 12th June, 1857. 

It has hitherto been customary to raise the upper moulding box off 
the lower one by hand or by y. The present 
invention consists in the application of eccentrics connected together 
and acting simultaneously on the upper box, whereby it is gradually 
raised until the mould is free from the pattern, and the steadying pins 
from the holes in which they fit. The upper box, when thus raised, 
may be removed by a crane or otherwise.— Not proceeded with. 





1649. Groror Davies, Serle-street, Lincoln's-inn, London, “ Apparatus for 


weighing grain and other articles to be called the electro- ‘magnetic grain 
scale.” —A communication. -— Dated 12th June, 1857. 

This invention relates to scales for weighing grain and other articles 
which will run into, and out from, the scale bin and hopper by their own 
gravity, and consists principally in attaching valves to the bin and to 
the hopper of a scale (for weighing such or similar articles). which 
valves are operated by the action of an electro-magnet when the 
requisite amount of grain or other article is contained in the hopper. 


1050. Bensamin NOAKES and FREDERICK JOHN Woop, Spa-road, Bermondsey, 
London, ** A method of and apparatus to be employ ed in the sealing of the 
joints in metallic casks and other similar vessels.”—Dated 12th June, 1857. 

This invention consists in sealing the side joints in metallic casks with 
metal in a molten state, contained in a bath or vessel fitted with a grating 
or gauze which is supported or retained at such a distance from the 
bottom of the bath, and the level of the metal maintained at such a 
height, that the joint to be sealed shall descend sufficiently into the 
metal to receive the necessary coating, while a grating or gauze supports 
the body of the cask. The form of the apparatus employed for carry- 
ing this invention into effect may be varied. 

1652. CHARLES D'AMBLY, Stuttgart, Wurtemberg, ‘‘ Cutting and preparing 
horn.” —A communication —Dated 12th June, 1857. 

The horn is first soaked and pressed flat while hot in the same way 
as when it is prepared for making combs, only the flattening is effected 
in presses, either of the hydraulic, screw, or other construction, heated 
by steam, and the steam is applied by admitting it into hollows or cavities 
formed in the castings of which the presses are composed. When the 
horn comes from the press, and while it is yet hot, it is cut into plates of 
the required thickness, by an instrument similar to a plane, having its 
cutter or iron placed horizontally instead of in an inclined position as 
in ordinary planes, and in front of the principal cutter or iron are 
additional cutters, which divide the slice into two, three, or more strips 
as may be required. The strips as they are removed are piled one on 
the other in a rack or frame having divisions placed at a distance from 
each other equal to the width of the strips it is to receive, and on the 
top of each of the piles of strips a metal weight is placed, which 
squeezes them down flat, and in this form they set when they 
become cold. These strips of horn are capable of being employed for 
the same uses as similar strips of whalebone are now ordinarily employed, 


1660. Rosert Muskert, Coleford, Gloucestershire, ‘‘ Cast-steel.”—Dated 


13th June, 1857. 

The patentee claims the addition of metallic manganese to cast-steel 
however prepared, excepting only that which is prepared from decarbon- 
ised or partially decarbonised purified cast-iron as already set forth in 
letters patent granted to him, and bearing date 22nd September, 1856; 
and likewise claims the addition of metallic manganese to bar or 
wrought-iron in any convenient manner, so as to become mixed and 
combined in the process of manufacture, in order by the union of these 
substances to obtain or produce an improved quality of cast-steel. 

1665. ALFRED Vincent Newton, Chancery-lane, ‘‘ Sulphuric acid.”—A com- 
munication dated 13th June, 1857. 

This invention relates to the manufacture of sulphuric acid fror iron 
pyrites (sulphuret of iron) or other metallic sulphuret, and permits also 
of the obtaining of the oxides of the metal contained in the sulphurets. 
If the sulphuret of iron be employed, then the patentee pulverises that 
sulphuret, and mixes it thoroughly with from thirty-three to seventy- 
five per cent. of its weight of either caustic soda, carbonate of soda, 
eulphuret of sodium, sulphate of soda, or with corresp 
of potash, or with sulphate of lime, sulphate of buryta, sulphate of 
strontia, or sulphurate of iron. To this compound a sufficient quantity 
of water, alone or with the addition of a small quantity of sulphuric 
acid, is added to keep it moist, and the mixture is retained in a state of 
moisture for eight or ten days, and is afterwards moulded into blocks of 
any convenient size or shape. When it is desired to use these blocks 
they are to be heated so as to expel the water. This expulsion of the 
water also leaves the mass in a porous state and facilitates its busti 





suitable — carriage. The piston rod or rods of the pump 
linders he op by means of vibrating arms connected 
to a rock aah which has its bearings in the main framing or engine 
carriage. When a single pump cylinder is used to produce a continuous 
discharge of water, the water supply pipe is conducted through the outer 
case, and openings are made from that pipe to the opposite ends of the 
cylinder. The water passed through the pump cylinder is discharged 
into the airtight case, and it escapes thence through a passage so con- 
structed so as to prevent the passage inwards of air to the case. This 
arrangement admits of a great pressure being put upon the pump 
cylinder, as the water in the outer case neutralises the tendency of the 
pump cylinder to yield to the internal pressure. When fitting up this 
engine as a fire-engine it is proposed to mount it ona carriage somewhat 
like a gun carriage. The forward part which is supported by the fore 
wheels, and which carries the driver's seat, and also the hose and other 
appurtenances, is removeable on the withdrawal of a pin or bolt. The 
main carriage supported by one pair of wheels only will then rest with 
one end on the ground. Attached to this end is a platform which affords 
standing room for some of the men employed in working the engine. 
When the platform is thus loaded the steadiness of the engine while in 
operation will be ensured.— Not proceeded with. 
1667. THomas Heaton, Bolton, “ Self-acting doors and gateways.”—Dated 
15th June, 1857. 

This invention consists of improvements upon an invention for which 
the patentee obtained letters patent, bearing date the 24th day of March, 
1856, in the specification of which he claims the arrangement and con- 
struction of apparatus to cause the doors or gateways of horse or 
drawing roads in mines, &c., to close, when it is indisp bl 
that they should be closed immediately after the person or object rad 
passed through them ; which improvements he describes as being effected 
by the weight of the wagon, carriage, person, or substance acting upon 








and the periphery of a snail cam plate, over which that projection 
moves, as described. 

1683.—Witiiam ALEXANDER Epwarps, HNereford-cottage, Denmark-road, 
Camberwell, “ Apparatus for separating iron and other matters from ores 
and other substances.” —Dated 16th June, 1857. 

For these purposes a cylinder of iron is employed, which is constantly 
rendered magnetic, by parts of its length revolving within a fixed coil 
of wire, the two ends of which are put in connexion with a galvanic 
battery.. The pulverised ores and other substances, from which it is 
desired to separate iron and other matters attracted by magnets are 
placed in a hopper, the lower end of which is open, and admits the 
pulverised ore, or substances, to flow freely, as the cylinder revolves 
under the hopper, by which means those parts of the pulverised ore or 
substances which are attracted or adhere to the cylinder, will be carried 
round therewith, whilst those parts which are not attracted will 
descend into a receiver below. And asthe parts of the surface of the 
cylinder having iron and other matters adhering thereto, come again 
under the hopper, a brush at its lower end brushes off the adhering 
matters therefrom.— Not proceeded with. 

1686.—Josrru Evuts, Brighton, “Apparatus to be used for decanting wine 
= liquids, and for drawing corks from bottles.”—Dated 16th June, 
85 

For these purposes a small metal tray is employed, and this is made 
suitable in form for receiving a wine bottle, and has a lip at one end 
in which the neck of the bottle rests. At this end also the tray is 
hinged to the end of a square basket (made in japanned metal or other 
material), which contains it, and in it the bottle rests in an inclined 
position until it is wished to decant the wine, and then the tray is tilted 
by drawing up a handle attached to its free end. The stem of this 
handle is bent so as to form a portion of a circle, struck from the hinge 
joint at the other end of the tray; and it passes through a guide 

ttached to the exterior basket, in which guide there is an eccentric 





levers, rails, or platforms, in conjunction with certain h 1 con- 
trivances, thereby dispensing with the necessity of a person or persons 
to attend to them. The present improvements consist in placing hori- 
zontal arms or levers at each side of the passage or doorway, one end of 
each lever turning upon a pin or pivot fixed to suitable framing, and the 
other end passing through an aperture in the door, at which part the 
levers nearly meet, being bent for that purpose. In the holes or aper- 
tures there are friction pulleys to allow the ends of the said levers to pass 
easily through them. The doors slide on cross bars or rails, as de- 
scribed in the specification above alluded to, so that when a horse, person, 
tub, wagon, or anything comes in contact with the aforesaid bent levers, 
pressing laterally against them, the said lateral force or pressure pushes 
the ends of the levers and doors sideways into recesses, where they re- 
main as long as anything presses against the levers; but the moment the 
latter are freed from the said lateral pressure the doors close of them- 
selves, either by means of pulleys and weights, or by giving the cross bar 
or rail on which they slide a decline towards the centre. Or, instead of 
horizontal levers only they may be conjoined with springs, and in certain 
cases springs may be bent so that when anything presses against them, 
the doors may be opened. The aforesaid improvements may be applied 
to vertical shafts or passages, simply by placing the levers or springs ina 
vertical position. 

1669. JoHN Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Quadrants, 
sextants, and other similar instruments.”—A communication.—Dated 
13th June, 1857. 

This invention relates to a peculiar adaptation of parts to quadrants, 
and sextants, and other instruments of a like nature, whereby an arti- 
ficial horizon is obtained for the purpose of measuring the altitude of 
the sun, and for any purpose to which quadrants or sextants are applied, 
and observations may be made at times when the real horizon is 
obscured or obstructed. These improvements consist in the application 
and use of a constantly horizontal mirror in connexion with the eye- 
piece and horizontal glass, and so arranged that the inclination of the 
latter can be read directly upon a segmental arc, giving the complement 
of the angle formed by the sun or any other object and the zenith. A 
constantly vertical mirror may also be used in connexion with the eye- 
piece, horizon glass, cross hair lines, or their equivalents interposed 
between the said eye-piece and vertical mirror, and an index glass 
whereby an artificial horizon can be readily obtained, and the altitude of 
the sun or of any other object can be read upon a segmental arc, giving 
the angle of the sun or any other object with the horizon. 


1670. Witt1am Situ, Salisbury-street, Adelphi, London, ‘‘ Chromo-typo- 


graphical printing presses.”—Dated 15th June, 1857. 

With the improved typographical press the inventor can print several 
colours at once in the same form, which press is divided into four com- 
partments, each compartments containing characters, for a different 
colour. The sheet of paper to be printed is laid securely on a moveable 
tympan, which is made to revolve by quarters of a revolution, after each 
stroke of the press. Four proofs by this process are printed simultane- 
ously on a sheet of paper, each proof with a different tint or colour, and 
successively each one with four colours. After receiving four impres- 
sions the sheet, becoming loose, is taken out, and a new one replaced on 
the tympan.—Not proceeded with. 

1671. Witttam Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in puddling iron, and in the furnaces and apparatus employed for the pur- 
pose.” —A communication. —Dated 15th June, 1857. 

This invention has for its object the employment of mechanical means 
and power for working the iron during the process of puddling, and con- 
sists in constructing the puddling furnace with a rotating or revolving 
bottom, which can be constantly revolved du:ing the puddling process, 
and in conjunction with this revolving bottom a rotating tool is adapted 
for agitating the heated iron, and exposing it to the free decarbonising 
action of the phere. The arrang t of apparatus cannot be 
described without reference to the drawings. 

1672. Freperick Levick, jun. , and Jouyn James, Cwm Celyn and Blaina 
Ironworks, ‘‘ Hot blast stove.” —Dated 15th June, 1857 

This invention refers to an improved construction of stove or furnace 
for heating air for blast-furnaces, the object being to render the stove 
easily susceptible of repair, when either the arch or any one of the pipes 
is materially injured by the heat to which they are exposed, and thus 
avoiding the necessity for pulling down a considerable portion of the 
brickwork, which is now found requisite before the pipes can be replaced 
by new ones, or the arch of the fireplace rebuilt, The patentees propose 
to employ the improved furnace both in connexion with our improved 
method of utilising the waste gases of blast furnaces, for which they 
obtained her Majesty's letters patent bearing date December 17th, 1856, 
and also when solid carbonaceous fuel is used. The invention cannot be 
described without referente to the drawings. 


1679. STEPHEN Ho~MaN, Douglas-street, New-cross, ‘Force pumps.”— 
Dated 16th June, 1857 
The chief object of ‘this invention is to simplify the construction of a 
force pump by applying thereto an elastic compound valve in place of the 
ordinary arrangements of clack and other valves. This valve is formed 
of a cup of vuicanised india-rubber, which is applied to the lower end of 
the pump cylinder, between it and the inlet pipe, so that its bottom 
covers the inner end of the pipe, while the lip or upper part of the cup 
surrounds and lies closely against the cylinder, which is pierced at that 
part with holes for the discharge of the water from the cylinder. In the 
bottom of the cup a tongue is cut or stamped out, so as to form a clack 
valve, which will be free to rise when pressure is put on its underside, 
and to close when that pressure is removed or reversed. This valve may 
be stiffened by metal plates applied to either side of the india-rubber, and 








If it be desired to employ the mixture at once a smaller quantity of 
water may be employed sufficient to make the mass coherent, and this 
mixture is immediately made into blocks. These blocks are burned in 
the same manner in which pure sulphur is ordinarily burned; or it will 
burn better in a muffle, heat being supplied by a grate. This compound 
burns very freely, and all or nearly all of the sulphur of the pyrites is 
converted into sulphurous acid, and is afterwards caused to combine 
with oxygen supplied in the ordinary manner of making sulphuric acid, 
viz., from nitrate of potash or nitrate of soda or nitric acid. 

1666, HetmutH Gartyer, Mount-gardens, Lambeth, “ Engine for raising 
and discharging water."—Dated 13th June, 1857. 

The object of this invention is to produce a simple construction of 
engine which shall be capable of throwing a continuous jet or column of 
water to any required elevation. To this end the inventor proposes to 
enclose a pump cylinder or cylinders (provided with inlet and discharge 
valves) in an air-tight case or cylinder, and to mount the same on a 





the natural flexibility of the material will enable the part which con- 
nects the valve with the rest of the cup to act as a hinge to the valve. 
When, by the upward stroke of the piston in the cylinder, the water has 
been drawn up through the inlet pipe the piston descends, and forces the 
water through the lateral openings in the cylinder, the elastic material 
surrounding the cylinder yielding to allow of its passage. On the return 
stroke commencing the flexible material will take its normal position and 
close the orifices.— Not proceeded with. 

1680.—Jamgs Cocker, Liverpool, “Guage for measuring wire and other 
articles.”—Dated 16th June, 1857. 

The patentee combines in one instrument, which is of suitable pro- 
portions to fit into the pocket, the means of measuring a large range of 
sizes, and by the simplicity of its construction he is enabled to reduce 
the cost of an accurate gauge, as to bring it within the means of all 
ordinary workmen. He claims, constructing gauges on the principle of 
gripping the article to be gauged between a projector on a swinging arm 





having a tendency given to it by a spring to turn and so jamb the stem 
of the handle. The eccentric only offers sufficient resistance to the 
drawing up of the handle to render the motion smooth and uniform; 
but when drawn up it will not allow it to again descend, because the 
friction of the stem of the handle on the eccentric then acts with the 
spring, so as to cause the eccentric to turn and jamb the stem of the 
handle. In order to lower the tray the eccentric is removed out of con- 
tact with the stem of the handle by pressing on asmall trigger. On the 
bottom of the exterior basket are feet, which enter holes in a table or 
stand to keep the apparatus steady while the cork of the bottle is with- 
drawn, 

1688. RicHARD GouLDING, Bonner-road, Victoria-park, ‘‘ Extraction of gold 
and silver and other metals.”—Dated 16th June, 1857 

The object of the said invention is to effect amalgamation of the me- 

tallic particles that may be contained in any auriferous or argentiferous 
ores or matrices by chemical bination with quicksilver, the ores or 
matrices being previously reduced to powder and minutely comminuted 
by the mechanical action of stamps and mills of the ordinary kind. Or 
in the case of alluvial or diluvial deposits the stones contained therein 
may be extracted by means of the ordinary perforated cones or sieves, so 
as to reduce the ore in these deposits to a suitable granulated condition. 
The pulverised rock or ore is passed into and through cylinders or barrels, 
in which the chemical combination is induced by the action of screw 
paddles or blades revolving on a shaft on the principle of an ordinary 
screw propeller, and combining the spiriform shape and action, so as to 
form a spiral screw delivery from end to end. The motion may either 
be continuous or intermittent, and be imparted by manual or animal 
or steam power, and the agitation thus promoted by the circular and 
alternate circular motion above stated is favourable to the disposition of 
the heavy particles of metal in the state of amalgamation. The aforesaid 
cylinder is constructed so as to permit the amalgam (that is the combined 
metals) to subside through the quicksilver which is in the bottom of the 
said cylinder into the groove or recess placed under the same and 
suitably connected thereto. The cylinder is fitted with pipes and cocks 
for the supply of the ore and water thereto, and for the introduction and 
evacuation of any of the contents thereof—the pipe or pipes being con- 
structed so as to introduce the ore, &c., under the level of the quicksilver 
in the bottom. He proposes to apply heat to the quicksilver to stimulate 
the chemical action thereof, and to use said heat upon the reverberatory 
principle, either by enclosing the before mentioned cylinder in an outer 
case or jacket, or by covering only the lower part containing the quick- 
silver, the interval between being filled with heated water, air, or steam. 





1692. SALOMON Sturm, and Henry Emi.e Bour, Paris, ‘‘ Optical lenses and 
for facturing the same.”—Dated 17th June, 1857. 

This invention cannot be described without reference to the drawings. 
The patentee claims the facture by hanical means, and more 
particularly by those described, of lenses offering on one or on both 
sides a convex or concave cylindrical or ary other curved surface, cor- 
responding in all its points to the surface formed by the revolution of a 
given generatrix. 

1698 FREDERICK RaNsoME, Ipswich, ‘‘ Moulding plastic materials.”—Dated 
17th June, 1857. 

This invention has for its object impr in Iding plastic 
materials, and consists in employing for this purpose moulds made of 
thin metal, in which the pattern is produced by stamping. The thin 
stamping metal, which is much used for window cornices, and for other 
similar purposes, is found, by the inventor, to be very suitable to make 
moulds for moulding plastic materials, such, for example, as artificial 
stone or clay, and to prepare such stamped mets] to be used for moulds 
it is necessary to bed it in plaster or cement, and to surround it with a 
wooden'frame of a depth corresponding with the thickness of the moulded 
article to be produced. —Not proceeded with. 


1689. Paitipe Kukrew, Cologne, Prussia, “‘ Mottled soap.”—Dated 17th 
June, 1857 

Having placed in one pan the requisite quantity of tallow, palm oil, 
or fat obtained from bones, together with the cocoa nut oil, the patentee 
dissolves the whole, and then boils with the addition of ley of caustic 
soda, until the soap which is produced by such boiling of the fatty sub- 
stances with the soda ley has acquired a sharp pungent taste. The boiling 
is continued until the soap attains to the requisite degree of hardness, 
in which state the soap is transferred to the frames and covered over. 
When cold it will have a mottled appearance similar to the soap prepared 
by the usual processes. When colouring matter is to be used it must be 
added to and boiled with the soap previously to its being transferred to 
the frames. The patentee has found that soda ley of 15° of Beaume's 

P d until it acquires the strength of 30°, completely 
answers the purpose of preventing the ley from separating from the soap, 
which is the object in view. Before being used this ley must be allowed 
to grow cold, by which time the salt will have settled to the bottom, and 
can be removed. 

1691, Wiut1am and Henry Hopesox, Bradford, Yorkshire, “* Lubricator or 
oiler by means of force pumps or valves. "Dated 17th June, 1357. 

The invention consists of a covered cup or basin constructed of tin, 
with a piston valve and piston rod attached. At the bottom of one 
side of the piston is a small hole leading or conducting into a tin pipe or 
spout annexed to the outer side of the said cupor basin. The said pipe 
or spout is curved at the top, so as to enable the lubricating material in 
use to drop upon the bearings or necks of the shafting or machinery 
intended to be lubricated, and the said cup or basin is to be placed in 
such a position near the bearings or necks of the shafting or machinery 
intended to be lubricated that, when = lubricating material drops from 
such bearings, or necks of shafti hinery, it may fall in to or be 
received by the said cup or basin, yoo be again forced up the said pipe 
or spout by means of the said piston. This invention can be used 
either with steam, water, hand, or any other power.—WNot proceeded with. 


1699. ALFRED Vincent Newroy, Chancery-lane, London, ‘‘ Machinery for 
forging nails and other articles.”—A communication.—Dated 17th June, 
1857. 

The object of this invention is to facilitate the forging of natls and 

other articles, by imparting thereto swaging blows in directions at or 

about right angles to each other alternately. In ye out this object 
two anvil faces and two hammers are ployed. for each 
anvil face; and the two anvil faces are ann 4 on, or connected 
together, and with a vibrating or rocking shaft, and at such an angle 
that, by the rocking motion, first one anvil face is brought under one 
face of the article that is being forged, and then (as this anvil force 
recedes) the other anvil face is brought up against another face of the 
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article under operation. The movements of these anvil faces are 60 
timed, with respect to the t of the h , that one h 

will strike the article to be forged on the face opposite to the one which, 
for the time being, is supported by one of the anvils, and as this 
hammer recedes the other hammer acts on the said article against the 
other anvil. In this way the forging is effected between hammer and 
anvil, and by successive blows at right angles, without the necessity of 
turning the article, that is, being forged, and each blow is struck at the 
time when the anvil is at rest. 

1702. Tuomas Lowett Ratrn and Taomas Lowe.t Raps, jun., Birming- 
ham, *‘ Metallic tubes.”—Dated 18th June, 1857. 

The patentees claim manufacturing metallic tubes by rolling a billet 
or hollow cylinder with rolls, whose opposed grooves present a nearly 
lozenge-shaped figure, the said billet being supported upon a mandril, 
having in transverse section a figure nearly resembling that of the figure 
formed by the opposed grooves of the said rolls as described, the said 
tubes being made cylindrical, and finished by rolling and drawing, or in 
any other convenient manner. 

1703. THomas Warp, Great Bridge, 
Dated 18th June, 1857, 

This invention consists in, and the patentee claims, piling the bars of 
iron to be manufactured by rolling into strip and hoop iron in such a 
manner that by the use of any description of T shaped or other angle 
iron, the edges of the pile shall be covered by the said T shaped or other 
angle iron. 

1704. Epwarp Sykes and MatrHew WILLIAM CrawrorD, Glossop, “ Pans or 
vessels, and furnaces and flues, to be employed for the purposes of soap 
boiling, tallow melting, bone boiling, dreg boiling, and other offensive 
processes.” —Dated 18th June, 1857. 

These impr are desi 1 for the purpose of destroying and 
carrying off the offensive vapours or exhalations arising during the pro- 
cesses of boiling soap, bones, tallow, dregs, &c., and for so conducting or 
conveying away the said effluvia that the gaseous or unconsumed com- 
bustible portions thereof may be usefully employed in economising fuel. 
The invention consists in the novel arrangement and construction of the 
pans, flues, furnaces, and ash-pits employed, which are contrived in 
such a manner that as the vapours or effluvia arise in the covered boil- 
ing pan or vessel, they are conveyed, by means of flues or pipes extending 
from above the level of the liquid through the bottom of the pan. into 
closed ash-pits beneath the furnaces, and are thence passed into the fire 
and consumed, and, being conducted along the heating flues around the 
pan, are conveyed away with the smoke to the common chimney. The 
pan or vessel is provided with an aperture or air-pipe placed in the cover 
of the vessel, by which air is supplied to the fire to support combustion, 
which may also be stirred our mixed through the said aperture. By this 
arrangement of apparatus it will be evident that whatever offensive or 
noxious vapours may arise during the process of boiling, &c., it will by 








Stafford, ‘ Strip and hoop iron.”— 











passing through the fire be greatly diminished, or totally destroyed, and | 
the combustible matter contained therein will be serviceable as fuel.— | 


Not proceeded with. 

1705. Wit11amM Josep Trompson, North Shields, “ } 
small coal, and other matters to be used as fuel.”- 
Dated 1sth June, 1857. 

The small coal and other matters are fed on to the bed or bottom of a 
crushing and mixing mill. The under surface of the bed or bottom of 
the mill is heated. Above the bed is formed an enclosed chamber, with 
a suitable outlet and pipe at the upper part thereof, through which the 
vaporised products pass and are condensed by means of a condenser. The 
upper part of a vertical axis (protected from the fire by brick-work) 
passes into the enclosed chamber above the heated bed or bottom. The 
vertical axis gives motion to four or other suitable number of arms, to 


fachinery for preparing 
A communication.— 


one of which a scraper is affixed, which moves the coal and other matters 
| 


on the heated bed or bottom of the mill. The coal and other materials, 
as they rise above the scraper, fall over again on the heated bed or bottom 
at the back of the scraper. The other arms carry a mixing roller and 
crushing rollers, On one side of the enclosed chamber there is an open- 
ing throwgh which the contents are discharged when completed, and 
there is a charging opening at another part of the chamber, and such 
openings have suitable slides or valves to close them. The coal and other 
material are thus heated, mixed, and crushed whilst in the chamber, and 
on the heated bed, and uch materials are delivered they are received 
into a hopper from the lower part of which the mixed, crushed, and 
heated materials fall into recesses formed on two wheels or cylinders 
which revolve between two fixed plates or sides, at those parts thereof 
where the materials descend from the hopper; and as each wheel has 
alternately projections and hollows, the projections of one wheel enter the 
hollows of the other wheel, and compress the materials therein. As the 
wheels rotate, and the filled hollows or recesses come below the two fixed 
side plates, the moulded masses are forced laterally out of the hollows or 
recesses by two rams or forcers put in motion by suitable gearing, and 
such moulded and compressed masses are received on two endless aprons 
which convey the moulded masses away from the machine.— Not proceeded 
with, 

1708. Horace Howuistrr Day, New York, ‘ 
india rubber, gutta perc] ha, or other analogous gums.” 
—Dated 18th June, 1857. 

This invention consists in mixing with the matter, when prepared for 
being vulcanised, a substance which will prevent the cellular and spongy 
character by absorbing the sulphurous acid gas as fast as it is generated. 
The material which is proposed to be employed for effecting this ehject 
is by preference ordinary pipe clay (alumine), but other substances 
capable of absorbing the gas may be employed. 





‘Preparing and vulcanising 
—A communication. 


1712. Simon Pixcorrs, Manchester, * Treating madder, mungeet, or any 
of their preparations.”—Dated 19th June, 1857. 

These improvements consist in mixing with madder, or any plants of 
the same species, spent madder or any preparations of madder and 
plants of the same species, or of spent madder, such as washed madder, 
fermented madder, garancine, garanceux, or other such substances, by 
whatever name they are known in commerce, fatty or oily acids or their 
compounds, and subsequently expesing the mixed materials to the action 
of stronger acids. For the purpose of effecting these improvements, the 
patent2e mixes a certain quantity of soap or compound of fatty acid, 
dissolved in water with madder or any preparation of the same, which 
may then be heated to the boiling temperature. When cooled again he 
adds a stronger acid until he obtains a decidedly acid reaction. 


1713. Tuomas SpENcER, Southampton-place, Euston-square, ‘‘ Purification 
of water and other fluid and gaseous bodies.’”"—Dated 19th June, 1857. 

The First part of this invention is for the purification of such waters 
from any tinge of organic colour or deleterious gaseous body. To effect 
such purification the patentee uses an oxide of iron, either in lumps or 
granulated by crushing to the state of ordinary sand, though the same 
may be used in a state of powder. It is to be remembered, however, 
that the rapidity of the mere filtering operation depends much on the 
relative coarseness of the oxide employed. This substance may be used 
in the above states by itself, but he prefers to use it when mixed with 
variable proportions of sand or gravel, or with any material through 
which water is ordinarily passed to deprive it of suspended matters, In 
the Second place, with respect to the purification of other fluids, it is 
well known that newly distilled spirituous liquors, as whisky, rum, brandy, 
or such other alcoholic fluids are, when drank in such a state of new- 
ness, especially injurious to the human system. He therefore causes, by 
this invention, the newly distilled spirits to be passed or filtered through 
a layer of the before-mentioned oxide of iron, which may or may not be 
mixed with any other filtering media, as in the general manner described 
as regards water. ‘The oxide of iron which he prefers to use for the pur- 
poses of purification enumerated is that obtained by calcining the natural 
proto-carbonate of iron, which substance is known to mineralogists as 
the “ spathose ore.” 

1717 Horace Horxister Day, New York, “ Purifying gutta-percha.”—A 
communication.—Dated 19th June, 1857. 

The present aegeoremnent in purifying gutta-perche consists in sub- 
waiting it to the action of a liquor which dissolves out the etheric oil, 
and also at the same time, by acting upon the woody matter, disengages 
the sand and other foreign matters held therewith, To effect this 
object one pound of caustic potash (hydrate of potassa) is dissolved in 
two gallons of water, and to this is added an ether formed from a solu- 
tion of chloride of lime in alcohol. The most convenient proportions 
for these materials are found to be about four ounces of chloride of lime 
in eight ounces of alcohol marking 8)° cn t1e hydrometer, but the 








patentee does not confine himself to these proportions. Into this mixture 
about fifteen pounds of crude gutta-percha, which has previously been 
finely cut, is placed. The whole mass is then to be heated to the boiling 
point, and so kept for from eight to ten hours, after which the gutta- 
percha is removed from the liquor and treated between rollers under 
water in a purifying machine in the ordinary manner. When taken 
out the gum will be found to consist of a pure and solid mass, resembling 
india-rubber very much, and fully equal to it in fineness, and in the 
readiness with which it may be worked. After having been treated in 
this manner the gutta-percha may be perfectly vulcanised in the usual 
way with sulphur at a single heating of from four to seven hours, and at 
a temperature of from 230° to 290° Fah. The liquor may be used for 
several parcels of gutta-percha by merely adding for each lot a fresh 
supply of the ether alone, as the aikaline quality diminishes but little. 

1720. Rovert RENNiz, Netherwood, Dumbarton, N.B., 
doors for mines.”—Dated 19th June, 1857. 

This invention relates to the so arranging of trap doors used in mines 
for ventilating purposes, and the actuating mechanism of such doors, 
that the passage through of the wagons shall open and close the doors 
without any manual or secondary interference. According to one modi- 
fication of this arrangement the hinge side of the door has attached to 
it a back lever piece, in which is an eye by which it is jointed to one end 
of a connecting rod, which passes along the side of the railway or work- 
ing to some distance beyond the door, where its opposite end is jointed 
to the back end of a short horizontal lever piece. There is one of these 
levers at the same distance on each side of the trap door, each being 
set on a vertical stud centre in the ground. These two levers are con- 
nected together by opposed or reversed diagonal rods working through 
the partition. These rods are jointed and attached in such manner that 
the rod jointed at one end of the horizontal lever nearest the rails of 
the working is jointed at its other end to the opposite end of the other 
horizontal lever, or that end of this lever which is farthest from the 
line of the rails, The other rod is jointed to the levers in a precisely 
similar way, so that in all cases when one horizontal lever is moved the 
corresponding end of the opposite one movesin the reverse direction, 
the corresponding ends of the levers always approaching to or receding 
from the trap door in concert. The ends of the horizontal levers nearest 
the rails are each fitted with pendent catches or stop pieces. There are 
two of these pendent catches in each lever end, and they are hung on 
stud centres with reverse stops, that is to say, one catch holds in one 
direction and gives in the other, and vice versd. The wagons each carry 
a projecting pin, or are so provided in other respects that as they ap- 
proach the door they act upon the pendent catches of the lever on that 
side insuch manner as to press forward the front end of the lever, and 
this movement, through the agency of the connexions before described, 
opens the door just as the horse's head reaches it. The same action 
brings forward the corresponding end of the other lever, so that when 
the wagon has passed through the door it operates upon this other lever 
just as in the previous instance, closing the door and putting the lever 
just operated upon into a proper position for again opening the door on 
the approach of a succeeding wagon. This invention is susceptible of 
several modifications.—Not proceeded with. 

1721. Epward Kirk, James LeapbETTER, and Cuantes Witson, Leeds, 
“Trunks, boxes, and other similar depositori s.”—Dated 20th June, 1857. 

The First part of this invention is designed for the purpose of 
strengthening the lid or cover of metallic trunks, boxes, or repositories, 
which is effected by bending or otherwise forming such lid in a suc- 
cession of angles, the intermediate surfaces between which being either 
plain or curved as preferred, Secondly, the invention relates to the 
novel method of fastening or securing the sides of the box together at the 
juncture or corners of the box, which improvements consist in so cutting 
the metal of each of the sides that a projecting piece may remain on each 
to overlap and be rivetted or soldered to the side abutting against it. 
And lastly, the invention relates to a novel method of forming or obtain- 
ing the bead or rib usually employed at the upper edge of the box, and 
upon which the lid closes. This may be effected either by bending over 
the metal of the side, and turning or swelling the same out into a hollow 
rib or bend, or by forming a like bead upon a separate piece of metal, and 
attaching the same to the side by a double bend, and hammering both 
together ; or in a more simple manner by merely bending the separate or 
detached piece over the upper edge of the side of the box. 


“ Self-acting trap 








1723. Epwarp VINCENT Garver, Norfolk-street, Middlesex Hospital, 
** Burning fuel and the distribution of heat." "—Dated 20th June, 1857, 
This invention cannot be described without reference to the draw ings. 
1724. Samus. Fox, Deepcar, Shefficld, * Fly presses,”—Dated 20th June, 
857. 

This invention consists in arranging the stops which regulate the 
distance within which the upper dies approach the bed dies in the fol- 
lowing manner :—On the standard of the fly press, immediately above 
the main interior screw of the press, is a socket with a screw thread cut 
in it, and there is a metal ring which screws into the socket. The screw 
of the press passes freely through this ring, but its descent is arrested 
by an enlargement at the upper part of the screw stem coming in contact 
with a flange on the top of the metal ring, and according as the metal 
ring is more or less screwed into its rocket, so will the descent of the 
screw of the press be checked sooner or later, as may be required. 

1728. Bexzamin Ricuarpson, Wordsley Glass Works, 
** Manu and ornamenting articles of flint glass. 





near 


Stourbridge 


Bos 


—Dated 20th 






For these purposes the bottles, vessels, and other articles of flint glass 
are blown or formed in the ordinary manner, whether of one colour or 
of glass of two or more colours, one coloured glass over the other, and in 
order to ornament such articles made of flint glass, parts or the whole 
of the surfaces thereof are to be coated by preference with a solution of 
gutta percha or india-rubber, or it may be with other compositions not 
acted on by acid, and from such coated surfaces parts of the coating are 
to be removed by any suitable tool, so as to produce thereon the desired 
ornamental device. The articles of flint glass are then dipped into 
fluoric acid, combined with sulphuric acid, or with another acid, or such 
combination of acids may be otherwise applied to the surfaces of the 
glass where the coating has been removed, and the effect will be, that 
parts of the surfaces of the glass will be dissolving away, and yet both 
the ornamental design and the other part of the glass will be left clear, 
bright, and transparent. In some cases, when acting on articles made of 
two or more thicknesses and colours of flint glass, only fluorie acid is 
employed uncombined with other acid, to act on the uncoated parts of 
the glass. 

1742. Sim Francis CuarLEs Know es, Baronet, Lovell-hill, Berks, ‘‘ The 
manufacture of aluminium, and of certain re-agents to be used therein.” 
Dated 22nd June, 1857. 

This invention consists of a method of preparing the cyanides of 
potassium and of sodium, and in the use of those cyanides in the making 
of the metal aluminium. ‘To form the cyanides the patentee combines 
anhydrous carbonate of potash or anhydrous carbonate of soda, as the 
case may be, with fine charcoal, in such a proportion as to convert the 
carbonic acid into carbonic oxide by the action of heat, and to decom- 
pose the alkali used. He places this mixture in a chamber with lumps 
of charcoal, such chamber being of fire-clay, fire-brick, or iron, and 
then, having heated the same sufficiently, he passes through it a current 
of the waste gases of blast furnaces used in smelting iron ores, or of the 
same or similar gases obtained intentionally from a cupola by a blast of 
air. The nitrogen contained in these gases combines with the charcval 
to form cyanogen, and this uniting with the metallic base of the decom- 
posed alkali, forms a vapour of the cyanide required, which can be col- 
lected by sublimation in appropriate chambers and cooled. To make 
the meta] aluminium he takes one or other of the above cyanides and 
the chloride of aluminium, and by passing the vapour of the chloride of 
aluminium through, or otherwise combining the same in the form of 
melted chloride or its vapour with the melted cyanides or their vapour, 
he obtains by double decomposition chloride of sodium or chloride of 
potassium and the metal aluminium, which can be readily collected and 
fused. Pure alumina may be added to the materials to increase the 
yield of metal, and to economise the cyanide, and this he recommends to 
be done in most cases. 

1733. Thomas Forp Caupicott, Boston, 
cation.—Dated 20th June, 1357. 

This invention has for its object improvements in planes. For these 
purposes, in applying and fixing handles to the bodies of planes, in 
order that the same handle may, at different times, be used with the 


America, “‘ Planes.”—A communi- 


bodies of several and different forms of planes, the upper part of the 
body of such plane has a groove formed in it, larger at bottom than at 
the top, in such manner as to receive, and have slid therein from one 
end of the groove towards the other, a button or holding nut. The 
button or nut has a screw formed therein to receive a thumb screw, 
which is passed through in a slot ina plate which rests on the upper 
surface of the body of the plane, to which the handle (affixed to the plate) 
is to be attached. In making a double metal plane it is constructed in 
such manner as to have the handle fixed or formed at one end only, and 
a single cutter and one wedge are employed, The single cutter at its 
lower edge is formed into three cutting edges, separated from each other 
by spaces, One of the cutting edges is suitable for cutting a groove, and 
the other two cutting edges are arranged or formed suitable for cutting 
or forming a tongue; and the under surface of the body of the plane is 
formed accordingly. In fixing the irons or cutters in planes, in order to 
avoid the use of wedges in front of the cutters, at the back of the opening 
or throat formed for receiving a cutter or iron, is fixed a metal plate 
with a slot through it. There is also a slot formed through the upper 
part of the cutter or iron. Through the front plate or gauge there is 
formed a hole through which a screw passes into a nut, which can pass 
through the siot in the cutter and also through the larger part 
of the slot in the plate fixed to the plane; but it is too large to pass 
through the lower part of the slot in such fixed plate. At the upper 
part, and at the back of the gauge or front plate of the cutter, is formed 
a projection, into and through which a screw passes, which can be 
readily turned by its head or upper end, and such screw is retained in 
any position by a screw nut which is on the screw above where it passes 
through the projection at the back of the gauge or front plate. By this 
arrangement the cutter is fixed and adjusted in the plane without a wedge. 
In place of making the upper part of the body of a plane of wood, in some 
cases the body on its upper surface is made to receive a metal plate (by 
preference cast) and then, in place of fixing the slotted plate, above 
mentioned, to the wood in the throat, asabove explained, the upper plate 
is formed with, or has fixed to it, such slotted plate.— Not proceeded with, 

1734. Lampert Cowen, Adelphi, “Machine for teaching the art of swim- 
ming.”’— Dated 20th June, 1857. 

This invention consists in a novel ig t of appa- 
ratus or machine for giving the peculi imul of 
the limbs of persons, in teaching them to perform the correct actions 
necessary in swimming, whether used in or out of the water for com- 
municating instruction.—It cannot be described without reference to 
the drawings. 

1740. Wittiam Epwarp Newton, Chancery-lane, “ Cutting files.”—A com- 
munication — Dated 22nd June, 1857. 

This invention consists in a certain mode of applying and regulating 
the operating motion of the cutting chisel in file-cutting machines, for 
the purpose of producing an uniform depth of cut from end to end of a 
file. The patentee claims, fitting the chisel to work in a stock which 
rests upon the file blank itself, or on a pattern of similar form moving 
with it throughout the whole length of the movement of the blank 
under or past the chisel, and serving as a stop to the chisel. 

1741. Joun Norns, jun., New York, and Gzorngr Worsrennoum, St. Louis, 
Missouri, ** Machinery for making nails, bolts, spikes, screws, rivets, and 
screw blanks.” — Dated 22nd June, 1857. 

This invention consists in improvements in machinery for making 
nails, bolts, spikes, screws, rivets, and screw blanks from rods or bars of 
iron or other metal, or lengths of wire. The machinery is composed of 
shaping dies, a heading tool and feeder, all working by direct action from 
the axis of motion or driving shaft. Each set of these tools may be 
employed singly in one machine, or in duplicate; thus, for instance, a 
nail may be formed by the employment of two moveable shafting dies 
advancing to the same centre, which would be what is termed using the 
tools named singly ; or by employing one moveable die, shaped suitably 
on both its sides, working with a backward and forward motion against 
or between two stationary dies. One nail would be formed by the for- 
ward, and another by the backward throw of the moveable die. Double 
heading and feeding tools would of course be requisite; this would be 
what is termed working the parts in duplicate in the same machine, 
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1744. CuntstorwzR Dicran Sexoryan, New Haven, U.8., “ Preparing 
bank notes, bills of exchange, and other papers, to prevent counterfeiting 
by photography and its kindred processes.”— Dated 22nd June, 1857, 

The documents relating to this invention are with the law officers 
under objection. — Not proceeded with. 

716. Wittram Kwapron, Albion-foundry, Monk-bar, Yorkshire, ‘‘ Drilling 
roles in meu . other substances, "Dated 22nd June, 1857. 

This invention is Cesiened for affording a more ready, simple, and 
efficient mode than heretofore practised of holding round, square, or 
other shaped articles, both solid and hollow, whilst drilling holes in the 
same, and is more particularly adapted to water pipes, gas pipes, and 
such like fixed articles. The improved machine which it is proposed to 
use for the above purpose is constructed upon the following principle: 
that is to say, into a hollow or skeleton base plate two uprights are securely 
fixed opposite to each other, and to these are fixed cross pieces of metal 
formed with bearings for supporting an ordinary ratchet brace and drill. 
The abutment for the pressure screw of the drill is a cross head, con- 
nected to the upper and screwed ends of the before-mentioned uprights 
by nuts. The above-mentioned hollow or skeleton base plate is formed 
with hooks at one side or edge thereof, and to the other side or edge 
one end of an ordinary flat double link chain is permanently connected 
by a pin or rivet. The use of the aforesaid chain is toencirele and hold 
fast the article which it is desired to operate upon with the drill. This 
it is proposed to effect by adapting a swivel hook to the hooked part of 
the aforesaid base plate, and to one or other of the pins or rivets of the 
said chain at or near the other end thereof, and according to the size of 
the article which it is desired to encircle by the aforesaid chain, In like 
manner the before mentioned swivel hook must be hooked upon that 
cross pin or rivet of the chain most convenient. The links of the chain 
are afterwards tightened round the article, and the drilling apparatus 
firmly and readily secured thereto by a nut passed over the upper and 
screwed end of the aforesaid hooked swivel, which may be tightened 
thereon by a key or spanner, 











1750. Duncan Provuproot, Glasgow, 
Dated 28rd June, 1857. 

This invention relates to the treating, preparing, and drying of garan. 
cine or a preparation of madder by inclosure in metal cylinders heated 
artificially. The garancine to be dried by this process is deposited in a 
horizontal metal cylinder, which may be made either of iron, copper, zinc, 
or other material, and heated either by the direct action of a fire or stove 
beneath it or by steam, This cylinder is disposed at a slight vertical 
angle, and the garancine to be dried is deposited in the elevated end of 
the cylinder by means of a suitable door or opening, and being made to 
revolve, the dried garancine is discharged at the lower end of the cylin- 
der. Av artificial current ig created in the cylinder in any convenient 
way, so that the vapour rising from the dryin arancine is thus carried 
freely off. In this way the garancine is more effectively dried at a very 
economical rate.—Not proceeded with, 


“Drying and prepariag garancine.”— 





1751. James ILINKS, Birmingham, and James Syson Nines, Handsworth, 
Stafford, ** lmprovements in securing and liberating the corks or stop- 
pers of Lottles, and in the construction of the necks of bottles, for facili- 
tating the securing and liberating of corks and stoppers.”—Dated 23rd 
June, 1857 

This invention consists, Firstly, in the following methods of securing 
corks in bottles, and facilitating the liberation of the same. The in- 
ventors fix a band or ring of metal upon the neck of the bottle below the 
expansion constituting the mouth. On opposite points of the said ring 
are loops or hooks, through or underneath which a wire or wires are 
passed, and which wire or wires being passed over the cork, and twisted 
or otherwise tightened, secure the cork in the bottle. The twisting of 
the wire may eithcr be effected before or after it has been passed over the 
cork. The invention consists, Secondly, of constructing the necks of 
bottles in the following manner: Upon the said necks are made, at op- 
posite points, loops or hooks, the said loops cr hooks being mnade of the 
glass or other material of which the bottle ismade. The said loops or 
hooks serve for the holding of the wire with which the cork is secured, 
the said loops er hooks being used in the manner ‘escribed with refer- 
ence to the metal loops or hooks first described. ‘The invention is espe- 
cially applicable to the securing of corks in bottles containing soda water 
and other liquids impregnated with gases.— Not proceeded u ith, 
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engraving and of copying figures, patterns, and other devices.” —Dated 
23rd June, 1857. P 

This invention is of certain imp’ ts in hinery in 
with the employ t of electro-magnets for p ing copies of designs, 
drawings, or any pattern or device, or for regulating and bringing into 
action a graver by breaking and closing an electric circuit in accordance 
with some previously-prepared design or figure, the passage of which 
under a “style” will effect the breaking and closing of said electric 
circuit, and thereby bring into action the graver situated at a distance 
but moving in a regulated manner, and governed by the action of the 
“style,” whereby movements will be imparted to said graver at the 
moment of the breaking and closing of the circuit. 

=. Ricuarp Morcom, Redruth, Cornwall, “ Dressing ores.”—Dated 24th 

une, 1857. 

These improvernents in dressing ores consist, Firstly, in imparting a 
novel movement or action to the stampers usually employed in the pro- 
cess of dressing ores. In order to maintain invariable the efficiency of 
the stamper, the patentee proposes during the process of raising the 

tamper to icate to it a rotary movement, They relate, Se- 
eondly, to the ordinary bridle, and consist in applying to it certain dis 
charging valves. The invention cannot be described without reference 
to the drawings. 

1760. CuarLes HeRavtt, Paris, “ Apparatus for producing aerated waters.” 
—A communication —Dated 24th June, 1857. 

These improvements consist in an apparatus in which the liquid to 
be aerated while in the apparatus is entirely kept free from any metal- 
lic contact. The apparatus consists of a vessel of glass, china, or any 
other non-metallic material, which vessel is to hold the liquid to be 
aerated. To the neck of the vessel is fixed a moveable syphon head, the 
exit pipe of which has acock or valve for drawing off the liquid. A 
metal socket fits round the exterior of the neck of the vessel, and in this 
socket is screwed the neck of the syphon head, which latter thus keeps 
the vessel hermetically closed. A perforated stopper of glass or other 
suitable material is introduced, and fits exactly in the neck of the ves- 
sel, to which stopper is fixed a tube descending nearly to the bottom 
of the vessel, through which tube the liquid to be drawn off passes to 
the syphon head, which latter keeps the stopper firmly inserted in the 
neck of the vessel, india-rubber washers being interposed. The lower 
end of the bottom of the vessel has the form of a short tube, round 
which fits a metal socket, on which is screwed a hollow foot or stand, 
the interior of which is provided with a short tube, on which fits 
another tube rising into the interior of the vessel, which tube serves for 
holding the powders or other material employed for evolving the re- 
quired gases. The upper end of this last tube is closed, but holes are 
provided atthe required height for establishing what is called a con- 
stant lever.— Not proceeded with. 

1764. GrorGr IxgLaND, Birmingham, “ Raising weights, applicable to 
stamping or cutting metals and other similar purposes.”—Dated 24th 
June, 1857. 

According to this invention a drum or pulley is fixed upon a shaft 
driven continuously by steam or other power, around which drum or 
pulley the patentee places a loose hoop or ring, flexible or not, which, 
being of rather larger diameter than the drum or pulley, allows the 
same to revolve freely within it. A strap or rope is passed over this 
loose hoop or ring, having attached to one end of it the hammer or 
weight to be raised, the other end hanging free. When in operation 
the free end of the strap or rope is tightened, and drawn downward, 
producing friction between the loose ring or hoop and the drum or 
pulley, and thus raising the weight or hammer to any desired height, 
which being attained, the end of the strap or rope is released, and the 
hammer or weight is liberated and falls, 

1765. Joun Juckes, Dame-strect, Islington, ‘Washing machinery.”— 
Dated 24th June, 1857. 

This invention has for its object improvements in washing machinery. 
For these purposes a tray is used, by preference of a circular form, and 
fixed in a vertical axis in such a manner as to admit of the tray being 
caused to have a rotating or alternating motion. The bottom of the 
tray is perforated with holes, in order that water or suds may rise up 
through the bottom near the axis of motion, and be thrown outwards 
by centrifugal action. The raised edge or circumference of the tray is 
also perforated or formed with wire cloth, in order that the water or 
suds may pass off at the periphery of the tray during its rotation. The 
water or suds used is contained in a vessel in which the tray rotates, and 
the level of the water or suds is by preference kept below the upper part 
of the tray; pressing rollers on horizontal’ axes, which can rise and 
fall freely, are arranged to press on the fabrics or garments in the tray 
as the tray is rotated under the rollers, and by the tray so rotating it 
causes the rollers to move round on their own axes. The rollers and 
their axes are arranged so as to be raised off the tray, in order to admit 
of the tray being revolved more quickly after the water has been drained 
off, by which means the fabrics or garments will be thrown outwards 
and be pressed against the perforated periphery, and be thereby deprived 
of their moisture and be partially dried. In place of having the tray 
of a circular form it may be rectangular, and have a reciprocating motion 
given to it, and the axes of the rollers may be across such tray; but it 
is preferred that the tray should be circular and have a rotating motion 
communicated thereto, 

1766. ALEXANDER Parkes, Birmingham, “‘ Coating metals with other 
metals.”—Dated 24th June, 1887. 

In carrying out this invention, zine in a granulated or divided state, or 
other metal positive to the metal to be coated, is added to the coating 
solution, which may be prepared as if it were to be used for depositing 
metals with a galvanic battery in the ordinary way of electro-deposition. 
The article to be coated is immersed and moved about rapidly in the 
solution in contact with the zine or other metal, until a coating of sufti- 
cient thickness is obtained. This process is particularly applicable to 
coating small articles, such as pins, nails, or screws, which cannot con- 
veniently be coated by the use of a battery.— Not proceeded with. 

1767. Jasez Cnurcu, Upper Kennington-lane, Vauxhall, ‘ Artifical fuel.”— 
Dated 24th June, 1857. 

In carrying out this invention sifted breeze is combined with coal or 
other tar to produce a cohering mass, which is put into a retort and sub- 
jected to heat; and when the volatile products have been driven off, the 
mass whilst still kept heated is subjected to the action of streams of 
electricity.— Not proceeded with. 

1769. The documents relating to this invention are with the law officers 
under objection,— Not proceeded with. 

1771. Ernest Aveuste Bovurry, St. Gall, Switzerland, “ Machinery for 
working, expressing, and moulding clay, and other plastic materials.”— 
Dated 24th June, 1857. 

This invention relates to improvements in the arrangement of a series 
of receiving boxes or cylinders in which the clay or other plastic mate- 
rial is placed, in order to be worked, expressed, and moulded. For this 
purpose the inventor combines two, three, or more of these receptacles, 
and places them around a central vertical axis on which they are free to 
rotate. They are further supported underneath by rollers traversing 
suitable circular rails. He forms these receptacles open at the top, 
and they are each provided with an opening in the side near the bottom, 
which openings are furnished with suitable mould plates through which 
the plastic material is expressed or forced, and so moulded, as well 
understood, Above these receiving chambers he mounts a steam 
cylinder furnished with a suitable piston, and rod or trunk depending 
therefrom, the lower part of which forms the piston that takes effect 
on the plastic material in the receiving chambers below. This cylinder 
and piston is mounted in position so that the receiving chambers may 
be turned in succession immediately below it, and whereby it may be 
caused to descend and take effect on the plastic material contained for 
the purpose of expressing and moulding it. The steam cylinder is fur- 
nished at the lower part with a stuffing box through which the rod or 
trunk passes steam tight, and thereby permitting steam to be intro- 
duced to act above or below the steam piston. The steam is ad- 
mitted above to cause the descent of the ram or piston to express and 
mould the clay or other plastic material, and below the steam piston 
to raise it for a repetition of the operation, An inlet valve in the 
piston adm'ts air to the expressing chamber, to prevent any tendency to 
form a vacuum therein. When one chamber has thus been acted on 
and emptied, the machine is turned partially round after the rise of the 
piston, and a full one brought under the steam cylinder, and so on, By 











thus using several chambers, those not under operation may be cleaned, | 





and are filled ready for their turn under the steam cylinder, thus ren 
dering the operation continuous, or nearly so. In order to work or 
elaborate the clay or plastic material, he introduces one or more perfo- 
rated plates in the expressing chambers through which it is forced.— 
Not proceeded with. 
1772. Joun Henry Jounson, Lincoln’s-inn-fields, ‘ Apparatus for testing 
the strength of materials.”—A communication.—Dated 24th June, 1857. 
This invention consists in employing suitable gearing and mechanism 
for applying strains or forces, in combination with a piston or plunger 
operating against a body of water or other fluid contained within a 
cylinder or barrel, so that on applying the strain or force to the object 
to be tested by the aid of gearing, such pressure shall be transmitted to 
the fluid in the cylinder or barrel, and thence to any suitable indicating 
apparatus in connexion with the same, whereby the attendant is enabled 
to calculate readily the amount of strain or force to which the object has 
been submitted. The principal use of this invention is to enable a suc- 
cession of objects to be tested with greater ease and facility than can be 


the whole of which mechanical apparatus in size, shape, and mode of 
adaptation may be varied. The result of which combined system is, 
that in opening the flap to deposit letters in letter-boxes or elsewhere, 
the escapement lever lifts back the striker on the upright plate, and then 
escapes from it, when the main spring forces back the striker against the 
gong, leaving the minor spring to reinstate the escapement lever in its 
former place, and to re-shut the flap. 


1730. Joun Loacu, Birmingham, “ A metallic air-tight coffin.”—Dated 25th 
June, 1857. 

The object and nature of this invention is simply in the application to 
the whole or partial manufacture of coffins of the metal known as zine, 
or suitable alloys of zinc, by either casting the bodies of coffins in one 
piece from moulds, or by patterns in the ordinary way in which such 
metallic articles are usually cast, and by forming the tup or cover in the 
same way, which cover, when permanently applied, it is proposed to 
secure by soldering, thus making a coffin thoroughly air-tight, and of an 
anti-corrosive, strong, cheap, and exceedingly durable metal. In some 





accomplished by the ordinary arrangement of hydraulic rams, P 
levers, and other cumbrous appliances hitherto employed for that pur- 

In employing this apparatus for testing pipes, the tube to be 
tested is fitted tight at each end between two cross heads, and water is 
allowed to enter therein by a suitable stop-cock, When the pipe is full 
of water a hollow ram is forced inside it through a stuffing-box in one of 
the cross-heads, and exerts a pressure upon the water in the pipe, which 
pressure is conveyed through the hollow of the ram to any suitable indi- 
cator in connexion therewith. The invention cannot be described fully 
without referenve to the drawings. 

1773. Jouxn Henry Jounson, Lincoln’s-inn-fields, ‘‘ Preparation of surfaces 
for receiving paintings or printed impressions thereon.”—A communica- 
tion —Dated 24th June, 1857. 

This invention relates to a process for preparing the surface of muslin, 
linen, silk, or other fabrics or materials, so as to render such surface, 
when prepared according to this invention, being rendered valuable for 
receiving paintings in oil, water colour, or pastel, whilst it is also sus- 
ceptible of the finest impressions in either lithographic, copper-plate, or 
other printing where paper is now used. The inventor effects this pre- 
paration by coating the surface of the material to be prepared with a 
composition made by boiling well-washed rice in water in a clean porce- 
lain vessel, there being just sufficient water to prevent the rice burning ; 
whilst boiling, a small quantity of pulverised borax and of either gelatine, 
isinglass, or best white glue, are added, taking care to stir and mix the 
whole well while boiling, With this rice paste equal quantities in bulk 
of white lead (or flake white), best Paris white, and white pipeclay are 
mixed well together with linseed oil (either boiled or raw), and ground 
fine, so as to form the whole into a thick composition, which, when 
spread evenly on any required surface, and sufficiently dry, will be found 
to possess an absorbent ground, insoluble in boiling water, and capable 
of receiving impressions or colours. Rice-flour paste may be substituted 
for the boiled rice, but it is not so tenacious, Paper pulp and potters’ 
clay, in small quantities, may also be added to the above composition, 
and ground fine with it where the canvass is required to have the tooth, 
preferred by some artists in oil and in pastel painting.— Not proceeded 
with. 

1774. Ricwarp ARCHIBALD Brooman, Fleet-street, London, “ Polish for 
maintaining the brilliancy of varnished or patent leather,”—A communi- 
cation.—Dated 25th June, 1857. 

The polish now generally used for patent leather forms a stiff paste 
thereon, and has the effect of hardening the leather, and causing it to 
crack. The improved composition or polish preserves the leather, while 
it maintains and revives the polished or varnished surface thereof. It 
is only applicable to that description of leather known as patent leather, 
The composition consists of the following ingredients, in or about the 
proportions named :—187 parts of white or yellow wax; 500 parts of 
essence of turpentine ; sixty-two parts of gum arabic; sixty-two parts of 
ivory black, Various colours may be given to the composition, but the 
above substances will produce a black polish, It may be made white by 
dispensing with the ivory black, and by the employment of white wax : 
yellow by suppressing the ivory black, and by the employment of yellow 
wax, and any desired colour may be produced by the admixture of a 
suitable colouring matter, which will readily combine with the other 
materials. The mixture or intimate combination of the materials should, 
by preference, be effected in a bain-marie. The water in the outer vessel 
should be kept at about 195° Fah, The wax and essence of turpentine 
are placed in the inner vessel, and raised to about 145° Fah.; the gum 
arabic and the ivory black should be dissolved in a portion of the tur- 
pentine in a separate vessel, and then thrown into, and mixed with, the 
wax and turpentine in the inner vessel. The materials are well 
stirred until thorough admixture has taken place, and the composition, 
when cold, is ready for use.— ot proceeded with. 

1777. Joun Tavsot Pitman, “ Machinery for making wood screws.”—A com- 
munication — Dated 25th June, 1857. 

This invention cannot be described without reference tothe drawings. 

1778. Erxngst Avauste Bovrry, St. Gall, Swi‘zerland, *‘ Kilns or ovens for 
burning or baking bricks, tiles, or other earthen or ceramic matters,”— 
Dated 25th June, 1857. 

This invention relates to ovens or kilns for baking or burning earthen 
or ceramic matters, and consists in so arranging an oven or kiln in com- 
partments that, while the matters are contained in the kiln or oven, 
they shall first be gradually warmed or heated, and subsequently com- 
pletely burned or baked, and afterwards gradually cooled before being 
removed from the kiln or oven. For this purpose the inventor arranges 
the kiln, and forms the opening for the introduction and removal of the 
matters to be operated upon diametrically opposite to the furnace. He 
forms the interior of the kiln into compartments, say six, separated by 
radial partitions, which at the extremity fit somewhat closely to the 
inner diameter of the kiln, but so that the whole may move round 
therein. The lower part or bottom consists of a perforated plate 
supporting the partitions, and the whole is mounted on a central axis, on 
which it rotates. It is further supported by rollers on wheels, and rails 
underneath. Spaces are formed above and below the compartments of 
the kiln or oven, which are furnished with suitable partitions in order to 
control the direction of the heat and air in the compartments of the 
oven; as, for instance, the heat passes from the furnace up through the 
compartment immediately next it over the top of partition, and down 
the next compartment in succession, and thence up through a third to 
the chimney or escape, while at the same time the air to supply the 
furnace is conducted up through a compartment on the opposite side 
of the kiln or oven, in which it is partially heated, and then 
down the next, being that adjoining the one nearest the furnace, and 
thence into the furnace. The operation is ducted thus :—Supposing 
two of the six compartments of the oven to be charged, the one neares 
the opening of access is then charged, and at the proper time the kiln 
is turned round one-sixth of a turn, by which the newly-charged com- 
partment is placed so that the escape of products and air to the chim- 
ney passes through it, and so warming the contents. Having remained 
a sufficient time for the purposes of the oven, it is moved another sixth 
of a revolution, when the contents are subjected to a greater heat, and 
again another stage in which the complete baking or burning is effected, 
at which time the compartment is next the furnace. The further ro- 
tation of the kiln or oven brings the compartment so as to form the hot 
air passage, and at a subsequent movement converts it into the cold or 
entrance passage of the air, and lastly it comes round to the opening to 
be discharged.— Not proceeded with. 





1779. WiLLt1aM GREEN, Ebury-street, Pimlico, “‘ Letter announcer.”—Dated 
25th June. 1857. 

This invention consists of the two following mechanical contrivances 
for affixing on street or other doors, or other objects in connexion with 
the openings made on the latter for passing letters through into letter- 
boxes or other receptacles for such purposes, one of which contrivances 
causes a gong to sound, and the other a bell to ring, viz., For sounding a 
gong: in constructing a letter-box plate and flap with an upright plate 
behind, having a foot plate of such depth as may be required for the 
thickness of a door or other object which the letter plates are to be 
passed through and affixed upon, which foot plate forms also part of the 
upper back part of the above letter-box plate; and constructing on the 
upright plate a gong, a standard, a striker, a main spring, and a minor 
spring, with the requisite screws, nuts, &c., for fastening them on the 
above plates, likewise ccnstructing on the back of the above letter-box 
plate flap a grooved standard for an t lever to act in on a screw, 








it is preferred to solder them up from sheet zinc, in contra- 
distinction to casting them.— Not proceeded with. 


1781. Josiah Wricut, Ernest-street, ALFRED Wricut, Bayham-place, and 
Francis Rozerts, Bayham-street, St. Pancras, “‘ Treating the rhubarb 
plant to render its fibres applicable to the manufacture of paper, and the 
juice thereof to the manufacture of wine and spirits.”— Dated 25th 
June, 1857. 

This invention consists in the employment of the fibre of the rhubarb 
plant for the manufacture of paper, and the juice thereof for the manufae- 
ture of wine and spirits. In carrying it out the stalk of the rhubarb plant is 
taken at any age, and passed between rollers, or pressed in such a manner 
as may best serve to express the juice, The fibre then requires to be well 
washed, to get therefrom as much of the acid property as possible. The 
fibre should then be bleached, either by the use of chloride of lime, or 
any other of the usual bleaching fluids used by the paper makers. In 
order to prepare the paper pulp from the fibrous parts of the stalk of 
the rhubarb plant, the fibre is placed in a suitable vessel, and either 
boiled or hot water is added to it, and then the fibre is beaten or torn to 
pulp by any of the methods used for reducing rags or any other sub- 
stances now used for making paper. The patentees remark that hot or 
cold water may be used for reducing the fibre to pulp, and that the pulp 
produced may be used for making paper, either by itself, or with pulp 
produced from rags, or any other substances mixed therewith. For the 
manufacture of wine, the juice is taken and boiled, and poured upon 
lump sugar, at the rate of one pound of sugar for every gallon of juice; 
when at blood heat yeast is added sufficient to make it ferment; which 
will take three or four days. At the end of that time it should be 
strained and placed into a cask, and the bung not fastened down till it 
has finished working, which may take a week. The wine should remain 
in cask at least for four months, when it is ready for bottling. The 
wine should then be sweetened with fine lump sugar to a proper degree 
of sweetness, For spirits, the juice should be treated in the same man- 
ner as in the first stage of making wine, when after the fermentation is 
ceased it should be placed in a still, and a fine spirit will be produced. 


1785. ANTONIO PELEZ, Southampton-buildings, London, ‘‘A new compo- 
sition for the manufacture of imitative stones.”— A communication.— 
Dated 25th June, 1857. 

The inventor puts into a cauldron placed over a furnace, first, 10 Ib. 
resin; second, 20 Ib. fine plaster of Paris; third, 41b. vitrified coal; 
fourth, 10 Ib. fine dry sand. Begin with the resin, and when it has be- 
come liquid from the effect of the heat, and its volatile essence has 
evaporated, throw into it through a sieve the plaster of Paris, and con- 
tinually stir up the mixture. The resin absorbs the plaster, and com- 
bining with it, forms a species of leather, which is the strata of the 
composition. When the effervescence from the plaster mixed with the 
resin has so subsided, the latter is formed, and only then must the 
vitrified coal be added, and after that the sand. Where it is necessary 
to produce objects of great dimensions, such as slabs, blocks, &e., add to 
the composition, when it is prepared, in order to economise the sub- 
stance and produce the volume required, the ordinary stone found in the 
beds of rivers, ie., flint smoothed by the action of water. If it is de- 
sirable to produce square slabs, begin by pouring into a mould about the 
eighth of an inch of the pure matter; then pour in, together with as 
much of the foreign matter as may be required, a second quantity of the 
composition, adding to it from 20 to 30 lb. of fine sand, in order to reduce 
the expense and complete the work by another pouring of the compo- 
sition over the whole. Thus a square slab is produced, being on each 
side one-eighth of an inch thick of pure matter, and filled up 
with a substance which, although much cheaper, is equally advan- 
tageous. It must not be forgotten, however, that at the time of 
povring the composition into the moulds 5 per cent. of oil of resin 
must be added to it in order to make it more liquid. If instead 
of resin rectified coal tar be used, a black substance is obtained, 
whilst that above would be of a blueish colour; and if the vitrified 
coal is suppressed, the resin and plaster will form a white substance. 
With these three colours very pretty articles can be manufactured, as 
also numerous variegated squares. The moulds must be made of iron, 
wrought or cast, and of one or more joints, so as to enable their being 
taken to pieces. These moulds must be placed on an iron slab with a 
very smooth surface, and sprinkled over with plaster of Paris. The 
matter is then poured in, and solidifies as it cools; and when it is quite 
cold it is taken from the moulds. Any shape or size may be obtained ; 
it is but a question of moulds. If pieces of marble of various designs 
be placed on a mould, and fancifully arranged, by pouring the matter 
over them, most beautiful mosaics may be produced of any pattern 
whatever. Specimens of writing may also be produced. When the 
artificial stones are taken from the moulds there will be found on their 
surface a thin coating of resin, which will be easily removed with a 
white hearthstone. White asphalt: 10 Ib. resin, 20 Ib. plaster, 10 Ib. 
pulverised flint, 2 Ib. oil of resin. This substance is formed as above; 
that is to say, that the flint is not added until the resin has absorbed the 
plaster, nor is the oil of resin added until the other ingredients have 
mixed together. In those countries where plaster is scarce, chalk may 
be substituted.— Not proceeded with. 


1789, WILLIAM PRICE STURVE, Swansea, ‘ Miners’ safety lamps.”—Dated 
25th June, 1857. 

In this invention the oil vessel is attached to a ring fixed to the bot- 
tom of a frame, consisting of three or more bars, which come nearly 
together at their upper ends, and have a handle or ring attached to them. 
The oil vessel is attached to the lower ring by screwing into it, and in 
such manner as to rise above such ring. The wire gauze is made into 
the form of a cone, the base of which is fixed to the oil vessel, or to the 
ring, in such manner that the wick-tube, and consequently the flame, 
may be considerably above the bottom of the wire gauze. The upper 
end of the wire gauze is closed by a cap or cover of wire gauze. Around 
the burner is a glass chimney, which is supported by three projections 
with hooked or turned up ends, through one of which a thumb-screw is 
passed, which retains the flanch formed at the bottom of the glass 
chimney securely in the turned up or hooked ends of the projections 
above-mentioned. The lamp maybe used with or without the glass 
chimney. In place of the conical wire gauze, a conical glass may be 
similarly used, 


1788. JamMES LamB Hancock, Pentonville, ‘‘ Apparatus for washing or 
cleansing.”— Dated 25th June, 1857, 

In carrying out this invention an endless band, or cloth of linen, or 
any other suitable flexible material is supported upon, and so as to be 
distended by, a pair of rollers enclosed in a close chamber, and one of 
which rollers is immersed in seeds or other wash liquor. To this band 
a cloth is affixed by loops, pins, sewing, or in any other suitable manner, 
one end of the clothes or other things to be washed, leaving the other 
end loose. | When the rollers are set in motion, the band or cloth takes 
round with it the articles affixed thereto, causing them to be alternately 
immersed in and carried through the wash liquids, and then withdrawn 
therefrom. A pressure roller acting with the upper of the supporting 
rollers causes a squeezing or pressing out of the principal part of the 
waste liquor after each immersion. Small articles, such as ladies’ caps, 
&c., can be placed in net, or other like open bags, to be similarly operated 
upon. Steam is admitted to the close chamber to keep the wash water 
in a boiling state, but other heating means may be applied. A door or 
other opening is provided to facilitate access to the chamber. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Tue QUARTERLY MEETINGS: Wolverhampton and Birmingham: A Lack of 
Orders: The Necessity for Orders forthwith—Coat Traps: Disproportion of 
Prices and Wages—BiRMINGHAM, WOLVERHAMPTON, AND DistRicT TRADES: 
Trifling Alteration: Quarterly Payments met—Tue Lapourn QUEsTION— 
Famcre of A Meta AND SHARE BrokeR—MEETINGS OF CREDITORS: 
Messrs. Pearson and Kendrick : Exclusion of Reporters strictured: Messrs. 
Woodall and Smith: Mr. Frederick Giles—“ A New GUIDE TO THE IRON 
Trave:” A Book of Fables—Fortunate Escare oF THREE COLLIERS: 
Neglect and Parsinony—Tue FUNERAL OF MR. HENDERSON—PROPOSED 
SEWERAGE InniGATION AT LEEK: A Progressive Surveyor—Tae ANNUAL 
STATEMENT or THE Board or Trape: /ron and Hardware Manufactures— 
IRoN IN THE PcuBLic STRUCTURES OF THE UNITED States: /nteresting and 
Valuable Information. 

WE are now in the midst of the little excitement that visits those of 

us interested in the iron-trade, at periodical intervals of three months. 

The current series of quarterly meetings commenced at Wolver- 
hampton on Wednesday, and there was a tolerably numerous attend- 
ance of the leading members of the trade. There were not, however, 
many merchant and other buyers from a distance at the meeting ; con- 
sequently, no great amount of business was transacted in finishediron. 
There was an evident disposition on the part of buyers to obtain a 
reduction upon the fall of 20s. determined upon at the preliminary 
meeting. Masters, however, expressed their determination not to sell 
at less than £8 for bars. But we incline to the impression that 
although the leading firms have issued circulars announcing that 
their terms will now be, for bars £8, hoops £9, and sheets and plates 
£9 10s., yet so small is now the demand, and so disproportionate to 
the stocks of puddled iron, that there will be some submission to the 
demands of merchants, without at the same time any alteration 
taking place in the quotation already sent out. The slackness of 
the present demand was strikingly illustrated on Wednesday. It 
is understood that the East India Company is now in the market 
for about 1,500 tons of manufactured iron. Such a require- 
ment was invested at Wolverhampton with an importance that 
would not have been attachable twelve months ago to four times 
the quantity; and the firm whose contract is accepted will be 
regarded as fortunate. In many cases orders are urgently needed, 
and if they are not soon forthcoming the consequence will be of 
a distressing character. Already a very large number of hands 
are unemployed, in connexion with the raising of coal and the 
making of iron in South Staffordshire. Hitherto, however, they 
have borne their privations nobly, and in a manner which shows 
that they are not, as a class, so improvident as was at one time 
supposed. There is, however, a limit to endurance. 

The transactions in pig-iron, like tlose in merchantiron, have been 
scarcely more than nil. The best pigs customarily used in the dis- 
trict are quoted at £3 15s. 

The coal trade is not brisk, and underselling has again commenced 
amongst the needy parties, who are obliged to sell at some price if 
their pits are to be kept at work. The difference between the wages 
of the thin coal miners and the thick coal colliers, west of Dudley, is 
2s. per day, the former getting 3s. and the latter 5s. per day. This 
causes a good deal of uneasiness, but it cannot be remedied at present, 
owing to the demand for thick coal, but when this ceases a closer 
proximity of wages will no doubt be fixed upon. 

Respecting the trades of Birmingham, Wolverhampton, and the 
district, it may be briefly said—There has been a little favourable 
movement in the American demand for hardware, but this is only to 
a very limited extent. The brassfounders are doing a little, and few 
new orders come to hand. Sugar pans for the South American and 
West India planters are in request, and the demand for these articles 
may be expected to increase as the year advances. At Walsall on 
Tuesday, and at Wolverhampton on Wednesday, the agents of the 
factors met their bills and discharged their accounts in a manner 
which showed that their businesses have been conducted upon prin- 
ciples which many persons engaged in the iron trade would do well 
to imitate. 

Upon the labour question we have to record that a strike has occurred 
among the operatives engaged in the iron-wire business. The dispute 
is not so much as to wages as with regard to certain regulations which 
the men require to be enforced, and to which the masters object. 
The “turn outs” are supported by the trades’ union, but this cannot 
last long, and their allowance falls far short of their customary earn- 
ings. Near Dudley the horseshoe-nailmakers have struck in conse- 
quence of a threatened reduction of wages, and there appears little 
chance of an immediate settlement of the dispute. Between 700 and 
800 men of this trade are now out in consequence of the proposed 
reduction in their wages of 2d. per thousand, which amounts to 
about 1s. 6d. or 2s. per week for each man. This is the fourth or 
fifth week of the strike, and the greater portion of the men are 
undergoing considerable privation, augmented by the last week's 
severe weather. Some violence has been apprehended, and an 
additional number of policemen have been placed in the neighbour- 
hood, in the event of an emergency. A small portion of the men 
resumed work at the “drop,” without complaint; and this conduct 
on their part has prompted the men on strike to commit several acts 
of violence. 

We have to announce the failure of a tradesman well known 
throughout the iron trade of this district as having lately been largely 
engaged as a metal and bill broker. In the Bankruptcy Court of 
Birmingham, on Wednesday, Mr. Samuel Griffiths, of Wolver- 
hampton, filed a petition for protection under the private arrangement 
clauses, and protection for a month was granted. The circumstance 
became known on ‘Change at Wolverhampton just before the termi- 
nation of business. 

Two meetings of creditors were held at Wolverhampton on Monday. 
The first that of Messrs. Pearson and Kendrick, iron merchants of 
that town, and the other that of Messrs. Woodall and Smith, iron and 
coalmasters and boat and boiler-builders, of Dudley, whose balance 
sheet was given in our last. 

Relative to Messrs. Pearson and Kendrick’s affairs, there had been 
issued, by a section of the creditors to the remainder of that body, a 
circular, in which it was stated, “ Besides the disposal of Mr. 
Gregory’s ironwork to Mr. Pearson’s father-in-law, Messrs. Pearson 
and Kendrick gave a mortgage to Mr. Pearson’s brother for £750, 
and also disposed of their interest in a colliery in Wales. All these 
transactions were done in November last, and after Messrs. Pearson 
and Kendrick had ascertained their insolvency. There is no entry 
either in the schedule, of houses which at that time belonged to Mr. 
Kendrick.” This meeting was held at the office of the solicitor of the 
firm, and the press were excluded, but it was understood that a full 
and searching inquiry was gone into respecting the above named 
matters. The most complete proof, we are told, was afforded that the 
sums were bond fide due, and that the debts were, in fact, only legal 
conveyances of estates to parties who had previously an equitable 
right in them. 

After the explanation it was resolved—“ That this meeting still 
thinks it highly reprehensible on the part of Messrs. Pearson and 
Kendrick to have given such securities without a voluntary expla- 
nation of them to their creditors, but that as the parties (Mr. 
Pearson, senior, and Mr. Yardley) who received the securities have 
agreed to guarantee the proposed dividend of 8s, in the pound, and, in 
doing so, have, in fact, given up the value of their securities, it is 
desirable to accept the composition. And that, therefore, the offer to 
pay 8s. in the pound, by three instalments of 3s., 2s. 6d., and 2s. 6d., 
at a month, three months, and six months, respectively, from the first 
day of February next, be accepted, and that bills or promissory notes, 
for the several instalments, shall be given by Messrs. Pearson and 
Kendrick, and their guarantors.” The liabilities of the firm were 
£37,642, whilst their assets were only £14,465. 

Animadverting upon the exclusion of the press, the Birmingham 
Daily Press, of the following day, judiciously remarks :—“ We main- 
tain that, in such proceedings, not only the immediate creditors, but 
the public at large, are interested. What but the recognition of this 
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principle occasioned the registration of all bills of sale and the like 
documents,—a requirement which we regard as one of the greatest 
security to the small capitalist that has found a place in the statute 
books of modern times. If a man bas not the means of meeting a 
debt which he may disposed to contract, the world should know it, 
and be warned. And if, because they did not know it, certain of his 
fellow men trusted him to a large amount, the whole circumstances 
connected with the transaction should be mode known to others, that 
those who yet remain ignorant of the man’s insolvency should remain 
so no longer, and thus a wider spread of the evil be prevented. 

At the other meeting on Monday, after some discussion, it was de- 
cided that the works should be carried on under inspection until the 
debts of the firm were paid. The proceedings did not add to the in- 
formation upon this concern possessed by us last week. 

On Tuesday at a meeting of the creditors of Messrs. Frederick 
Giles and Co., of Dudley Port, ironmasters, was held at the offices of 
Mr. John Webb, solicitor, New-street, Birmingham, H. C. Firmstone, 
Esq.. in the chair. A statement of the assets and liabilities was pro- 
duced, from which it appeared that the debts and liabilities of the 
firm amount to £37,250, and the assets to £54,120, showing a surplus 
of £16,870. The proposal of the firm to pay 20s. in the pound, with 
interest at £5 per cent., by instalments of 2s. 6d. in the pound, every 
three months, extending over a period of two years, was unanimously 











accepted. The estate in the meantime to be vested in trustees, and 
the trade carried on under inspection. 

“ A New Guide to the Iron Trade.”—Under this title there has just | 
been published by Mr. James Rose, of Batman’s Hill Iron Works, 
Bradley, near Bilston, a series of tables constructed on the principle | 
of decimals, and intended to show as near as an average rule will | 
admit, the weight of good iron required in the pile to produce boiler- | 
plates, sheet-iron, and flat, square, and round bars, as well as hoop or | 
strip-iron, allowing for heating, rolling, and cropping. The author | 
says that having been often applied to by numerous persons for assis- | 
tance in the calculations which are requisite in the manufacture of 
finished iron, he has been induced to construct this series of tables. | 
“The present work (he says) does not interfere with any previous 
publication.” The work is the result of much labour, and is decidedly 
valuable. There are also added “tables for the convenience of mer- 
chants,” ameng which are shown the weight per foot, and the thick- 
ness on the bar or wire gauge of the fractional part of an inch. 

Charles Jones, an engineer employed by Mr. H. B. Whitehouse, at | 
his colliery at Wednesfield Heath, was charged with having neg- 
lected his duty, whereby the lives of three persons were endangered. 
It appeared that at one o’clock in the night of Friday last the de- 
fendant was at his engine, and the banksman signalled to him that 
men wished to ascend the pit. He started his engine, and on the 
skip reaching the pit’s mouth the banksman proceeded to push the 
wagon over the shaft. The defendant did not stop the engine, as 
it was his duty to do, and had it not been for the skip catching 
the top pieces of the pit frame and the engine becoming “stalled,” 
the three men would, in all probability, have been drawn over the 
pulley, and perhaps have fallen down the shaft. However, as soon 





as the men found that the engineer had not stopped his engine at the 
proper time, one of them jumped at a post of the pit frame, and after- 
wards reached the ground in safety; another fell on to the wagon, 
which the banksman had only been able to push half over the pit; 


and the hand of the third man was caught between the chain and the | 


pulley, by which he remained suspended for about half an hour, in 
consequence of assistance not being at hand to rescue him. His little 
finger was cut off, and it was afterwards found necessary to remove a 
portion of his hand. The engineer did not leave the engine-house for 
ten minutes after the accident occurred. The butty of the colliery 
came to the pit shortly before the accident, and found the bank fire 
(used to light the engineer) nearly out. When apprehended by 
police-constable Cooper, and charged with the offence, Jones said, 
“*T can’t tell how it happened: I had been on a good many turns 
without rest.” 
from the engine; it was a “ blind” pit at night, and the doggy would 
not allow him to burn anything on the bank but slack, which did not 
afford sufficient light. He also said that he had been working many 
hours without rest, and that the banksman did not understand the 
colliery signals.—Mr. Whitehouse explained that if the defendant 
had worked more than one turn without rest he had disobeyed the 
rules of the colliery, and that if men worked overtime it was generally 
to oblige somebody else than their master.—The Bench sentenced the 
defendant to two months’ imprisonment. 

Last Saturday at two o’clock the mortal remains of the late Mr. 
John Henderson was conveyed to their last resting place, the Old 
Birmingham Cemetery, where the deceased gentleman had expressed 
a wish to be buried. There were about 300 persons present, consisting 
of the workmen of the deceased, and also of many of those to whom 
he was endeared by his numerous acts of Christian benevolence. All 
present were more or less affected, some even to tears ; and, indeed, he 
for whom they mourned deserved the heartfelt tribute. He was the 
friend of the poor, and deeply interested himself in all that concerned 
their welfare, especially in the education and religious training of 
their children. In him were combined abilities of a very high order 
with a simple and affectionate piety. In his Christianity he was 
large-hearted and liberal-minded, and while warmly attached to the 
body to which he belonged, he rejoiced in the progress of Christ’s 
cause in every branch of the Christian church. His loss will long be 
felt in the neighbourhood which has been for so many years inti- 
mately associated with his name and that of the celebrated firm with 
which he was connected. 

The Town Improvement Commissioners of Leek are privileged with 
having for their surveyor a man who is not quite so “slow” as are 
some men placed in similar positions. At a recent meeting of that 
body this geutleman (Mr. Slagg) read his report on the north-west 
and south-west sewerage outlets, which was an important document, 
and caused considerable discussion. The following is a digest of it :— 
“ Two outfalls are obvious, one to the north of the town, the other to 
the south; of the two, the southern outfall is superior, and he, there- 
fore, proposes to drain as much as may conveniently be done to this 
outfall. He has in view the disposal of the sewage as one great 
object. Of all the various methods which have been resorted to of 
late years for rendering the sewage of towns available for the im- 
provement of land, that of irrigation appears to be the most beneficial 
where it can be applied. Few towns lie so favourably as Leek for the 
disposal of the sewage in this manner, as in its environs there is a 
breadth of land of upwards of 100 acres lving between the town and 
the river, through which the main fall must pass, and which admits 
of the most easy and complete irrigation. He has looked at the 
drainage area of the river Churnet to the two points at which he pro- 
poses to connect the outfalls of the sewers, and he has no doubt that 
even the dry weather flow of the river at those points will never be 
less than will render the combined volume innoxious. But the reser- 
voir now being tormed upon the river above the town (the Tittesworth 
reservoir) will have the effect of increasing the dry weather flow here 
to four times the volume which is due to the area unaided by storage, 
so that, although the minimum v«lume due to the drainage area 
simply is sufficient to render all the sewage of Leek innoxious when 
joined thereto, yet perfect immunity may be anticipated from any 
objections which might be raised by parties interested in the river 
oe om Leek, when it is considered by making that reservoir the daily 
average flow due to an average year’s rainfall will be substituted for 
the smaller flow due only to the area draining to the river at Leek.” 

Mr. Slagg considered that from one of the sewers about seventy- 
five acres might be irrigated at a cost of about 25s. an acre. The 
final consideration of the plan was reserved, it having been accom- 
panied with the following recommendation, which seemed to take the 
commissioners by surprise:—‘*The lower portion of Canal-street 
forms a very inconvenient entrance to the town from the Petteries- 
road and the railway station, being both narrow and steep, and ex- 
pensive to keepin repair. The route I have laid down for the main 
sewer is so obviously the proper line of road from that side of the 
town that I recommend you, while forming the sewer, to make a new 
road over it for public traffic, and leave the old road for a footpath. 
The gradients of the new road will be easy, and will cost less in 
repairs than the old one. To widen the old road sufficiently to meet 
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the requirements of the traffic will cost more than the new one, and 
the gradients can never be made so easy as those of the road pro- 
posed.” The estimates were for the proposed new south-west main 
sewer complete, including the cost of the formation of the proposed 
new road, £1,726, or exclusive of the new road £1,260 ; and for the 
proposed new north-west main sewer, £832. 

We make the following extracts from the annual statement of the 
Board of Trade issued on Friday last as a Blue Book of 414 pages. 
From this book it appears that the total value of British manu- 
factures and produce exported during this period declined during 
the intermediate years 1853-55, but the last year of the series 
shows a very great increase. In 1852 the total amount was 
£78,076,854 ; in 1854 it had increased to £97,184,726, being a decline 
of nearly two millions upon the preceding year; and in 1856, the 
total was no less than £115,826,948, exhibiting an increase of more 
than twenty millions upon the year 1855 








1852. 1854, 
Copper, sheetand nails ., +» 587,970 .. 647,886 .. 
», Yellow metal ae ee Re 
Other wrought se +» 108,043 .. 154,370 .. 
Farthenware and porcelain ee +. 1,151,897 .. 1,306,146 .. 
Hardware and cutlery es of ce ec» 2,691,697 .. 3,868,408 .. 
Iron, pig ee oe ee se oe oe oe 557,586 .. 1,244,853 .. 1,385,118 
» Barandrail .. .. .. .. «3,279,236 .. 5,598,003 .. 5,924,600 
»  Boltandrod .. .. .. «. o» 127,124... 133,668 .. 202,924 
oo GRR ne ce ce cs ce oe co GRU. FEA 712,177 
» Wire ce ee oe of eos eo 94,216 .. 168,490... 195,034 
» Anchors, grapnels, &c, ee ee 204,703 . 459,233 .. 468,107 
» Hoops os 02 ef cc eof co 203,787 373,228 . 418,000 
» Nails nat oe sie ga 160,001 217,593 .. 269,102 
»» Sheets, plate, &e. .. 1,000,205 .. 2,010,018 .. 2,429,134 
op. GRE we co ce se co 20 oo  GUmES os 60,309 136,090 
Jewellery eo 08 ee a 185,986 .. 290,361 195,645 
Machinery : steam engines ‘ 33 -. 566,768 . 819,067 
ie Otherkinds .. .. «. 913 .- 1,364,092 .. 1,897,386 


__ In the detailed accounts for 1856 bar-iron is separated from railroad 
iron, the value of the exports of the former being returned at 
2,506,755, and of the latter £4,095,409, making a total in excess of 


| the amount given in the abstract, the cause of which discrepancy is 


undiscoverable. The largest exportation of both kinds was to the 
United States, being bar-iron to the value of £613,031, and railroad 
iron £1,390,549. France was the largest importer of pig-iron, the 
United States and Holland being next in importance. Of cast-iron the 
largest quantities went to Australia and India, the former being also 
the principal importer of nails, while of sheet-iron and boiler plates of 
British manufacture the largest consumption was in the United States. 
The largest exportation of steam-engines in 1856 was to Spain and 
Holland, which together took nearlv a third of*the whole; but of 
other kinds of machinery, Russia and I:dia were the chief importers. 
IRON IN THE PUBLIC STRUCTURES OF THE UNITED STATES. 
The following interesting and important information upon the 
above subject is extracted from the last communication of the New 
York correspondent of the Birmingham Journal :—“ The annual re- 
port of the Secretary of the Treasury, instead of recommending as 
many expected it would—an advance of duty on iron, woollen, and 
cotton goods, contained an elaborate vindication of the free-trade policy 
of the last tariff. He, moreover, avows his belief, that even under the 
present system the United States will in a short time cease to import 
iron from any country. Accompanying his report is the following 


| table. The United States produced of iron, in 
1810 oe ee ee ee 54,000 tons 
1820 ° ee 20,000 ,, 
1830 - Se. 
1840 o -» 191,000 ,, 
1842 ° ee -- 230,000 ,, 
1848 i“ +» 800,000 ,, 
1850 ee ee 564,755 ,, 


} 
} 


In defence, Jones said the pit was situated a long way | 





1855 ete 1,000,000 

These fluctuations in production,which have been induced by the vary- 
ing prices of iron in England, are owing to the fact that she does not 
possess the means of “ abundant production,” when an extraordinary 
demand arises; and on such occasions her ironmasters have been com- 
pelled to advance the price to bring out the required quantity. Then 
when the demand fell off, her ironmasters could return to cheap pro- 
duction, and, by combination among themselves, could continue to 
manufacture for a time, even at a loss, which was less dangerous, 
there would have been a total stoppage of work. Thus England’s 
incapacity to produce a large amount of iron cheaply has caused 
the fluctuations in American production. Our ironmasters have 
been men of small capital, who have commenced business when 
iron was high, to be ruined when prices fell, and start afresh 
when the market was again favourable. They struggled long to 
protect themselves by a high tariff, but the constant changes in 
the tariff proved as pernicious to them as the changes in the Eng- 
lish prices. Now, when it is well understood on all hands, the 
free trade will be the future policy of the country, American iron- 
masters will rely on their own resources, and find within them- 
selves the means of combatting foreign competition. Such is the 
latest arrangement on this interesting question, and if it is not re- 
markable for lucidity, it has at any rate, I think, the charm of novelty, 
Mr. Cobb is a Georgian, and far more at home on the cotton than the 
iron question, I suspect. 

Further, to encourage the iron manufacture, the Government has 
determined to employ American iron in every instance in which iron 
is used on public works; and moreover, to use that material in many 
cases in which others have hitherto been used. It is discovered that 
public buildings may be constructed of iron cheaper than of any other 
materials; more durable and less liable to set on fire. Iron has there- 
fore been largely employed in the erection of the new Capitol, at 
Washington, and henceforth it will be used (the domestic product) in 
all public buildings, and for all purposes, connected with the army, 
the navy, and all Government departments. By thus discriminating 
ia favour of the American article, Government hopes to give an inci- 
dental protection to home manufacture, without violating the adopted 
policy of the country, 

In accordance with this view, Mr. Cobb, by the direction of the 
President, issued, last August,‘an important circular to all ironmasters 
through the country, stating that “the large extent” to which this 
material is superseding the use of wood and stone in the public 
buildings, erecting at a cost of many millions of dollars annually, 
under this department (the Treasury), renders it of importance to 
know what iron resists for the longest period the action of oxygen, 
and requesting samples of iron and the ore from which it was made 
to be forwarded. In the same circular the secretary announced that 
“the policy of affording encouragement to this great interest had 
been commenced by the Government.” 

In reply, a large ber of i of iron and ores have been 
forwarded to Washington, and others are being received daily. Mr. 
Cobb says in his report, the on are accompanied by letters 
manifesting great interest in the result, and communicating much 
valuable information in relation to the production of iron, which has 
become one of the great national interests. So soon as the specimens 
are all received and arranged, and the information which accompanies 
them has been abstracted and collated, a competent chemist or me- 
tallurgist will be employed to make the experiments and analysis. 
Conclusive evidence has already been received that a decided differ- 
ence in the susceptibility of different irons to oxydise does exist, and 
it is hoped that the proposed analysis will discover the cause. How- 
ever, should the Se ener fail in this respect, they will at least 
show the localities from which the least oxydisable iron can be pro- 
cured. Some idea may be formed of the importance of being able to 
discriminate between irons as to their susceptibility to oxydise, from 
the fact that the quantity used by the Government in this department 
alone, since January, 1852, exceeds 40,000,000 Ib., and the navy and 
war departments may each be safely put down for equal amounts. 
The use of iron capable of resisting, for rigging, anchors, chain plates, 
sheeting, &c., in our commercial marine would be immense. 

The example of the Government will be followed by private indi- 
viduals. Already some of the largest and handsomest stores in New 
York are of iron, and that material enters largely into the construc- 
tion of every new building. As the practice comes into vogue, who 
can tell but that the increased demand for this new building material 
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may soon tax all the powers of England and America to produce a 
supply. ‘There is, at any rate, an abundance of the raw material in 
this country—geologists say as much, as in all the world besides; and 
ifthe same ratio of increase is to prevail for the next twenty, that has 
obtained for the last twenty vears, the iron interest will be the lead- 
ing interest of the country. The Government are very sanguine that 
their “policy” will inaugurate a new era in this branch of industry; 
it has, at any rate, fulfilied one of irs objects, in conciliating the de- 
mocratic irou-men in Congress from Penusylvania. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tae Fatat Bowser Expiosion at THE Hameauas Lane Coiuiery, Leeps: 
Inquest again Adjourned: Haigh, the Injured Engineman Progressing Javour- 
ebly —Gueat Fine at THE Fleece Mitts, Braproap: Scene of the Confla- 
gration and Details of the Damage—EmpLoyment In Leeps: Beter than 
might have been expected—Covitcxry Acctpent aT KitiamarsH: Loss of 
Four Lives: The Jnquest—ATLAS STEEL and Spring Wonks, SHEFFIELD: 
Master and Man (and Customer )—\MPXx0OVEMENTS IN THE MANUFACTURE OF 
Tanie Curteny—Trave or Surrvie.y: Still rather Dull—LiverProo, Ex- 
ports To AustRaLia: /ron, Machinery, and Railway Materials—Two or 
THE Recent Pattures: The Balance Sieets—Liverroot Matters: Mr. C. 
Turner elected Chairmen of the New Mersey Conservancy Board: The Officers 
of the Old Dock Authorities reappointed: Liverpool suggested as a@ Port for the 
African Mails: The Liverpool © Ojice in London*—¥mss at Norwicn— 
Paocress oy THE Victoria (LonpoN) Docks—WHO ORIGINATED THE RalIL- 
way System? A Plea for Mr. James—Ms%, CHUBB DEFENDING HIS SAFES: 
Fresh Patent—RecentT Couuizey Exposition NEAR BARNSLEY: Special Ver- 
dict dc. &e. 

THE inquest on the bodicvs of Mr. Garside and the lad Crann, who 
were killed a few days since, through a boiler explosion at the Hare- 
hills-lane Colliery, Leeds, was again adjourned to yesterday (Thurs- 
day). The engineman, Haigh, who was hurt, is progressing favour- 
ably, and it is hoped that he will be able to’ give evidence on the re- 
assembling of the jury. 

A very serious fire has occurred at Bradford, resulting in the de- 
struction of the Fleece Mills in Thornton-road. The building was 
about fifty vards in length and four -toreys high, exclu-ive of an attic, 
and stood close tu, and on the east side of, Thornton-road. The build- 
ing was eceupied by Messrs. Isaac Booth and Co., worsted spinners, 
Messrs. Priestley aud Clapham, worsted manufacturers, and Mr. John 
Bottomley, stuf! manufacturer; adjoining was the counting-house of 
Messrs. Bentham and Wheater, manufacturers. No estimate can yet 
be formed of the total amount of the damage, but it is undoubtedly 
many thousand pounds. 

Recert returns, presented by the relieving officers of Leeds, show 
that the state of employment in that town is much better than might 
have been anticipated. Under the head * machine-making,” the offi- 
cers observe :—* Employment very fair, and no persons usually en- 
gaged in this department at present receiving reliet.” 

We have again to record one of those shocking colliery accidents, 
which almost every week produces, in the north. The scene of the 
disaster was a colliery at Killamarsh, near Eckington, the property of 
Mr. ‘Turner Ward, by which the lives of four persons were sacrificed. 
The colliery is situated near the Chesterfield Canal, and affords em- 
ployment to about 30 men and boys. A tire bad been put under the 
drum-shed, to prevent the oi! and grease on the spur wheels from 
freezing, and the roof of the shed ignited, and burnt the pit rope on 
the drum. At six o'clock next morning the men made a cursory 
examination of the rope, and thought it was sound, Four sets of men 
were let down the pit in safety, but when the fifth was being let down, 
the rope broke and they were precipitated about 0 yards and killed. 
Their names were— William, John, and Francis Senior, brothers, and 
Richard Turton, all young men from 20 to 28 vears of aye. At the 
inquest on the sufferers a great mass of evidence was adduced, and 
the coroner expressed his opinion that it was proved to have been 
unsafe to let the men down, and it was the duty of the engine-man to 
have seen that all was safe by examining the rope. Several examina- 
tions had been made, but they had not been properly made, or the 
condition of the rope would have been discovered. It was clear that 
the rope ought to have been tried by letting down a loaded chair, 
when the weight would have either broken the rope, or made the 
defect so apparent as to have been observed. The rules of the 
colliery provided that the engine-man should every morning see that 
the rope and machinery were in good working order ; and that a 
loaded cage should go up and down the pit twice every morning, 
before anv men were let down. ‘This was clearly the engine-man’s 
duty, but he had not performed it. George Twigg, the banksman, 
stated that it was his duty to give a signal to the engine-man_ before 
he lowered the chair, but he could not tell whether he gave this 
signal on the occasion in question. ‘Trusswell, the engine-tenter, said 
he received it. ‘The banksman in reply to further questions, stated 
that he could not read, and that he bad not had any rules. He was 
taken into custody. Trusswell, the engine-tenter, said he did not 
know that it was his duty to send any loaded cages down; he had 
always read the rules in a ditlerent light. The inquiry was adjourned. 
A: the adjourned inquest, on Monday, the jury returned a verdict of 
manslaughter against ‘Trusswell, the engine-tenter; and Twigg, the 
banksman, was discharged from custody. 

Mr. John Brown, of the Atlas Steel and Spring Works, Sheffield, 
has entertained 400 of his workmen in his new rolling mill, which is 
68 feet square and 33 feet high After dinner Mr. Brown, invad- 
dressing his guests, said he was sure their congratulations woul@ be 
mutual, on seeing the progress that had been made during the last 
two years in the works. He had been making extensive preparations 
for perfecting cast-steel springs for railway carriages and wagons. 
The large room in which they were now assembled, as well as the two 
adjoining ones, were erected for the purpose of hammeriag and rolling 
cast-s'cel for springs ; and they weil knew he had spared no expense, 
having put down four steam-hammers, and provided extra facilities 
for rolling. Mr. Bragge, of Buenos Ayres, proposed “ Success to the 
Works.” He bad known the Atlas Steel Works and their spirited pro- 

rietor for some years, and the progress and extensions he saw around 

im were most surprising. He had made two railways on the other 
side of the world, in South America, no other springs or buffers being 
used on those railways than those made at the Atlas Steel Works, and 
it was a matter of great pleasure to be able to state to the workmen, 
that after seven years’ trial they had given great satisfaction. The 
workmen had only to look to the style of their work, and he had no 
need to tell them their employer would take care of the qualit:” of the 
materia!. Several other speeches of a cheerful and complimentary 
character followed, the company being honoured with the presence of 

Mrs. Brown, the Rev. Dr. Sale, vicar of Sheftield, and other notables. 
The Sheffield Independent states, that Mr. F. Ward, of Norfolk- 

street, in that town, has introduced the manufacture of table-blades 

by improved machinery, which it is confidently anticipated will pro- 
duce not only the best goods required for exportation, but even the 
fine cutlery required for the home market. The process is as follows: 

—The ingot of steel is cast in such a form as to facilitate its being 

rolled out into a sheet about six feet long, and broad enough for the 

length of two table-blades, with their bolsters and shanks. The 
bolsters are provided for by two swells in the thickness of the ingot, 
which, atter it is rolled, form two lines running lengthway through 
the sheet. Before rolling, the ingot is well hammered by a tilt 
hammer, to give it the toughness and density produced by the ordi- 
nary process of forging. The ingot is then rolled out into a sheet, 
and is afterwards cut up into strips, each capable of forming two 
blades, which are joined together by their shanks, After some fur- 
ther hammering to form the bolsters, the blades are separated, and 

each blade passes under an eccentric roller to form a thin edge and a 

back. Another machine is then applied, which finally fashions the 

bolsters, pares off the rough edges of the blade and tang, marks the 
blade, and prepares it for the grinder and hafter. There is consider- 
able economy in this process. 

Trade in Sheftield continues dull, numbers of workmen being still 
on short time, while in too many other cases there is a total absence 
of employment. 





The circular of Messrs. J. P. Platt and Co., of Liverpool, gives some 
comparative statements of the exports from Liverpool to Australia 
for six months (July to December) of the years 1855, 1856, and 1857. 
The returns are in two divisions, the first embracing Melbourne and 
Port Phillip, and the second Sydney, Geelong, and Adelaide, The 
exports of iron to Melbourne and Port Phillip were 2,812 tons in the 
last six months of 1857; 3,555 tons in the corresponding period of 
1856; and 2,561 tons in the corresponding period uf 1855. ‘fo Sydney, 
Geelong, and Adelaide, in the same periods, the exports of iron were 
in 1857, 675 tons; in 1856, 1,520 tons; and in 1855, 1,755 tons. The 
value of the machinery exported to Melbourne and Port Phillip was 
in the last six months of 1857, £31,389; corresponding period of 
1856, £9,143; corresponding period of 1855, £2,236. To Sydney, 
Geelong, and Adelaide the value of the machinery exported was 
£5.533 in the same period of 1857; £5,513, in the same period of 
1#56; and £1,316 in the same period of 1855. The value of the rail- 
way material exported to Melbourne and Port Phillip was £1,605 in 
the last six months of 1857; £1,632 in the corresponding period of 
1856 ; and £7,350 in the corresponding period of 1855. With regard 
to the value of the exports under this head to Sydney, Geelong, and 
Adelaide, the return is not complete. It is put down at £16,263 in 
the last six months of 1856; and at 3534 tons in the corresponding 
period of 1857. 

The balance-sheet of Messrs. Saalfeld Brothers, of Leeds, who re- 
cently suspended, shows liabilities of £64,208, and assets amounting 
to £25,025; a composition of 7s. 6d. in the pound is proposed. In 
refereuce to the affairs of Messrs. Crossley and Leeming, a proposition 
has been made and agreed to for the payment of 20s. in the pound in 
four instalments, the last three to bear interest at 5 per cent. 

Mr. C. Turner, formerly chairman of the Liverpool Dock Committee, 
has been chosen president of the new Mersey Conservancy Board. All 
the officers and servants of the late trustees of the Liverpool Docks 
have been appointed to perform the like offices and duties under the 
new board, at the same salaries as before. 

At the monthly meeting of the Liverpool Chamber of Commerce, 
communications were read suggesting the appointment of Liverpool 
asa port of departure and arrival of the African mails. It was ordered 
that a memorial, in favour of this arrangement, be sent to the Earl of 
Clarendon. Thechamber also appointed a committee on East Indian 
affairs. 

Mr. Thomas Baines has been appointed secretary of the “ Liverpool 
office” in London,—a metropolitan agency for the protection of Liver- 
pool interests, supported from various local sources. 

Some serious fires occurred last week at Norwich, inflicting damage 
to the extent of £4,000. The sufferers were Mr. Butcher, card-board 
manufacturer; Mr. Orfeur, timber- merchant ; and Mr. Andrews, soap- 
boiler. It is conjectured that burning fragments from Mr. Butcher's 
premises caused the other fires, all the disasters occurring in the same 
neighbourhood, a: d within twenty-four hours of each other. 

The Victoria ( London) Docks are now in active operation. About 
150 vessels are at present in them, and the trade is increasing so as to 
require new warehouses to be built, and an additional railway station 
near the tidal basin, for the accommodation of merchants, shippers, 
captains, and others. An extensive dry-dock is in course of erection 
for repairing vessels, &e. 

A correspondent of the Cambridge Chronicle, who describes himself 
as * An Eye- Witness of the First Survey in 1821,” has addressed a 
lengthy letter to that journal on the verata questio, to whom belongs 
the credit of originating the railway system. Omitting some less 
material passages, we give the substance of the “ Eye-Witness’” 
communication. He says:— Various paragraphs have lately ap- 
peared in some of the leading papers, which exhibit undue influence 
or interested motives, and entire ignorauce of facts in the history of 
railway progress. The origination has been acknowledged by all the 
most eminent engineers, and has never been questioned during the 
last thirty years. The documents, maps, and reports published prove 
that to William James, ot Birmingham (deceased), alone belongs the 
honour of being the architect and founder of the engine railway 
system of rapid transit, and to W. H. James (his eldest son), C.E., 
the merit of improving the patent locomotive of Messrs. Losh and 
Stephenson, by which they gained the £500 prize at Liverpool, by 
allowing them the use of his patent tubular boiler, invented for his 
steam carriag2 on common roads; thus rendering their engine capable 
of ten times the power and speed and safety under the highest 
pressure. The family of William James had £300 presented to them 
in acknowledgment of their father’s projecting their, the first, model 
of the English railway system in 1821; but previously, in 1818 and 
1819, he surveyed, at his own expense, a line from London to Glou- 
cester and Stratford-on-Avon, with communication by Berkeley Canal 
to Bristol, and by canal to his coal mines near Birmingham and 
Coventry, and published the lithographed map now before us in 1820. 
About this time he surveyed a short line through the colliery district 
to Wolverhampton; but, having visited Liverpool and Manchester 
previously, he was induced to make that district ‘his head-quarters.’ 
Mr. George Stephenson, knowing the value and extent of Mr. James’ 
experience in making levels, and talent generally in framing estimates, 
in correspondence with the highest classes, and his ability as a public 
advocate, placed his son, Robert Stephenson, Esq., M.P. (the present 
eminent engineer), amongst Mr. James’ staff of surveyors on the 
Liverpool line, to be inducted into the science of geological estimates, 
surveying, mapping, &c., and to Se a competent knowledge of the 
then unknown railway project of W. James. To be as brief as pos- 
sible, 1 shall merely notice a few of the many surveys made by 
William James, a great portion of which were at his own expense, 
for which lavish expenditure many of his acquaintance thought he 
was going ‘off his head,’ because they did not believe his conver- 
sation on such a visionary flight as travelling by steam. In 1822, the 
bill being delayed, he proceeded with the survey of a military and 
naval line from London to Chatham and Portsmouth, for national 
defences, on which he published a report and essay, wherein I observe 
it is stated that, ‘by the speed and cheapness of steam locomotion, 
space would be nearly destroyed ;’ that ‘it would be much more 
speedy than a mail coach and that it would only be limited by 
the fear of individuals.’ At this period the locomotives of Losh and 
Stephenson were only capable of four to eight miles an hour on dead 
levels, and two and a half to three per hour on ascents of a quarter 
of aninch in the yard. How widely different were the resuits on 
their adopting W. H. James’ patent tubular boiler, giving the requi- 
site power, velocity, and safety—doubtless to the surprise of Stephen- 
son himself! who advocated a moderate speed as more congenial to 
the prejudices of the times. James, on the contrary,—strong in his 
convictions from his son’s experiments on high-pressure steam,—sup- 
ported a high rate of velocity, combined with safety. The patent- 
rolls show what the Jameses have accomplished during thirty years. 
Let it also be recollected that William James was a man of great 
capacity for business, and all his life engaged in difficult enterprises. 
In this, his last project, he brought out all his energy and power, 
and scattered, as his last throw, the remnant of a large fortune 
broadcast over the country in his private surveys, aided by his son’s 
engineering talents. George Stephenson, on the contrary, without the 
training requisite for forming a company, or publicly advocating so 
great a social revolution, and without any expenditure of his own, 
lived to reap the golden harvest. A subscription was commenced in 
the midland counties, in 1839, by some personal friends, for the benefit 
of those branches of William James’ family who had lost their patri- 
mony through the above-named successful project. In 1845, a 
national testimonial, headed by Robert Stephenson, Brunel, Rennie, 
Sir John M‘Neil, &c. &., patronised by the Lord Mayor, B. B. 
Cabbell, Esq., J. Masterman, Esq., M.P., &c., for the benefit of the 
five branches of W. James’ family, was started, the progress of which, 
it is said, was interfered with.” 

Mr. Chubb has been obliged to take out a fresh patent to “ circum- 
vent ” anew cracksmen’s instrument which threatened to destroy the 
invulnerability of his safes. The burglar’s instrument is a very 
effective one, but the Manchester Guardian states that, applied to a 
door protected by Mr. Chubb’s improvement, it only took a mere skin 
off the surface of the door, and even in effecting this was utterly de- 
stroyed. Mr. Chubb states that all his fire proof safes are now made 





with this patented improvement, and that it can be applied to any of 
the old safes of the firm. 

At the adjourned inquest on the bodies of George Chappe! and 
Richard Turner, who lost their lives by an explosion of fire-damp at 
the Stafford Main Colliery, Barnsley, the jury returned a special ver- 
dict to the following effect:—‘ That the deceased, George Chappel 
and Richard Turner, died trom burns received in an explosion of fire- 
damp in the engine pit at the Strafford Colliery, but the cause of the 
explosion is not proved. The jury are also of opinion that the evidence 
shows a gross want of care in the general management and ventilation 
of the pit, and incompetency of the steward.” It was announced that 
the proprietors had engaged Mr. John Brown, an efficient mining 
engineer, who would in future have the management of the colliery. 

_ ERRATA.—The accidental transposition of two figures in the statis- 
tical illustration given last week of the rapid progress of Sheffield and 
the neighbourhvod, requires correction. The last two lines should 
stand thus :— 

1848. 1857. Increase, 
Attercliffe oo oo £10,548 .. .. £13,190 .. .. £1S7 
Upper Hallam .. .. TATO 2c oe 9,170 .. .. 1,900 
Also, in the paragraph referring to the completion of Birkenhead, 
docks, the amount of the present debt on the docks should stand 
* thirteen hundred thousand pounds,” not thirteen millions as printed 
through the accidental addition of a superfluous cypher. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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++. prtn 14 00 8 
+prib 0 201 


CANADA, Plates.. 
» | QUICKSILVE 





Scotch Pig, No. 1, int ” 3100 
London .....eeeeeeee ” 








Rats are fully 10s, per ton dearer than last week. 
is £6 10s. per ton at the Welsh port, for cash payment. 

Scotcu Pig 1kon is rather firmer; mixed numbers may be bought at 56s. 
for G.M.B., f.0.b. in Glasgow, at which the market closes firm. The ship- 
ments for the week ending the 13th inst. were 7,000 tons, against 5,000 tons 
the correspouding week last year. 

Bak lxon.—Welsh cannot be bought by 10s. per ton as well as last week. 

Speier is in better demand; the nearest quotation is £24 per ton. 

Coppkk is more inquired after, 

Leap is very firm. 

Tin.—English is without alteration. In foreign, Banca has advanced to 
£115, and Straits at £110 per ton. 

TIN PLATES are in much greater demand, and prices have advanced 1s. per 


box. 
MOATE and CO., Brokers, 65, Old Bruad-street. 
London, 15th January, 1358, 





The nearest quotation 





TIMBER. 
1857. | 1858. 


perload— £ 8. £ 8 | 
---10 013 0}11 O14 O|) Yel. pine. per reducedC. 


1857, 1858. 
a./2 8. £24 


s. || perload—z s, 









z 
Deak ..rcc-ccccs 
Quebec, red pine... 310 4 0| 410 415! |Canada, lst quality.18 0.20 0/16 101810 
yellow pine 3 5 315) 4.5 4 10 || 2nd do... 1010 11 0!11 101210 
St. John’s, N.B., yel. 5 0 6 O} 510 6 10 || Archangel yellow..15 © 1510/17 0 0 0 
Quebec, oak, white.. 510 610) 6 O 6 10/) St, Petersburg,yel..10 10 1110/16 017 0 
birch...... 4 0 0 O| 5 O 5 10}| Finland... 8 0 10 01101018 0 
elm .. 310 510} 5 0 510|/M 9 © 14 0)121018 0 
Dantzic, oak ... 5 0 7 0} 6 O 7 O||Gothenburg, yellow. 9 6 12 0/11 015 6 
fir.. 215 310| 310 4 5} white.10 0 11 0)10 01210 
Memel, fir .. 4 3) 315 4 15 || Gefte, yellow, 14 ft. . 10 011 0} 91110 
Riga .... O0;4 54 10 || Christiania, per C. 7 
Swedish ... 215;3 0 3 20 12ft. by3by9% 0 0 0 0126 O88 0 
Masts,Quebec rd p 8 0) 6 0 9 O}) in .....yellow 
ipine55 0 7 0} 5 O 8 O}} white....0 0 0 0/290 0296 0 
Lathwood,Dantse.fm 6 0 610; 9 010 Shenk Dawe. 1 0 110] 1 0 120 


Memel...0 0 0 0) 0 0 0 
St. Peters. 7 0 7410/1110 12 0} 
Deals, per C. 12 ft. by 3 by 9 in. }506¢0 | 
Quebec, white sprucel4 (18 0/18 © 21 °| 


per 40 ft. 3in... 
Staves, per standard M 
| Quebec, pipe.......80 0 0 0/80 085 0 
puncheon..20 0 22 0/20 022 0 


Baltic, crown : Ss 
~ — boa | 160 0165 0} 140 0 1500 





red pine.... 0 0 0 0| oo08 
St.John,whitespruce 0 0 0 0/17 019 0 


IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON, 


Imports, January 2.—190 bags copper ore, by J. Seawright, from Cape of 
Good Hope; 12cases 6 casks copper, by J. Harris, from Holland ; 1,586 cakes 
ditto, by A. Morrison and Co., from Melbourne ; 500 slabs tin, by Rowell and 
Co., from Calcutta, 

January 3.—2,287 bricks copper, by East and West India Dock Company, 
from Melbourne ; 2 cases 148 bundles old ditto, by H. E, and M. Moses, from 
Sydney; 1 case old ditto, by A. R. and A. Nesbit, 2,057 cakes spelter, by J. 
A. Detmold, from Hamburgh, 

January 5.—10 cases old copper, by J. Seawright, from Cape Town; 364 
pigs lead, by Enthoven and Sons, from France; 2,033 cakes spelter, by Wil- 
liams and Co., from Hamburgh. 

January 6.—35 casks blacklead, by J. L. Lethey, from Holland; 36 ditto, 
by G. R. Gluck, from ditto; 65 barrels ditto, by Morgan and Co., from 
Colombo; 1 cask copper, by J. Lane, from Sydney; 83 packages ditto, by 
Grenfell and Son, from Hamburgh ; 190 pigs ditto, by J. S. Lethey, from 
Holland ; 3 casks old metal, by Pelly and Co., from Algoa Bay ; 3 casks, 1 
bundle, 4 cases ditto, by ditto, from Table Bay; 3 casks ditto, by J. Lane, 
from Sydney ; 13 packages ditto, by J. Seawright, from St. Helena. 

January 7.—A quantity copper ore, by London Dock Company, from 
Sydney; 210 tons copper, by Ogilby and Co., from Sydney; 120 ditto, by 
Gladstone and Co., from ditto ; 364 pigs lead, by Evans and Co., from France; 
1,000 slabs tin, by J. Harris, from Holland ; 22 casks zinc, by J, Harris, from 
Belgium ; 5 cases iron machinery, by J. B. White, from Holland ; 1 iron chain 
and anchor, by East and West India Dock Company, from Western India. 

January 8.—Nil. 

January 9.—1 cask old copper, by London Dock Company, from Auckland ; 
26 barrels ditto, by Schroder and Co., from United States; 1,000 kegs steel, 
by Johnson and Son, from Sweden ; 1,000 ditto, by F. Huth and Co., from 
ditto. 











Exports, January 4.—£980 worth copper wire, by Hopcraft and Co., to 
Calcutta; 5 tons zinc, by J. Harris, to Sydney; 162 oz. silver plate, by A. 
Delolme, to Constantinople; 422 oz. silver plate, by H. Crosbie, to 
Melbourne. : 

January 5.—20 cases tin, by H. Olivier, to Antwerp; 46 oz. gold coin, 160 
oz. silver coin, by J. Simonsen, to Hamburgh. 

January 6.—9,400 oz. silvercoin, by Turnley Brothers, to Antwerp; 820 oz. 
gold coin, by E. Raphael and Sons, to Boulogne ; 1,600 oz. silver bars, by 
Turniey Brothers, to Rotterdam; 243 oz. silver plate, by W. Escombe, to 
Boulogne. : 

January 7.—96 oz. silver plate, by W. Escombe, to Swan River; 80 cases 
nails, by W. Meek, to Lisbon, - 

January 8.—15 cases spelter, by E. L. Budd and Co., to Cadiz; 202 cases 
copper, by A. C. Hitchcock, to Havre ; 240 cases tin, by Rowell and Co., to 
New York ; 50 tons bar iron, by C. J. Major, to Smyrna. 

January 9.—61 tons iron, by J. J. Johnson, to Alexandria; 6 tons spelter, 
by P.C. Don, to Ceylon ; 35,000 oz. silver coin, by Turnley Brothers, to Ham- 
burgh ; 49 oz. silver plate, by F. Honychurch, to Sydney ; 151 cases nails, by 

. Peters, to Bombay. Ss 
, {ane 11.—172 i. silver plate, by D, Cater, to Barbadoes; 100 cases 
nails, by H. F. Wisdom, to the Mauritius. 








Jan. 22, 1858. 





THE ENGINEER. 


ae 65 





DON. 


GEOLOGICAL SOCIETY OF LON 
December 16, 1857. 
L. Horner, Esq., V.P.G.S., in the Chair. 
Cuartes Wricut, Esq., of Wigan, John W. Woodhall, Esq., of 
Scarborough, and Dr. Eugene Frankfort, Clapham-road, Lon- 
don, were elected fellows. Dr. H. Abich, of St. Petersburg, 
was elected a foreign member. 

The following communications were read :— 

1. “On a Remarkable Fossil Specimen belonging to the Genus 
Neuropteris, from the Coal Measures of Lancashire, and Remarks 
on that Genus.” By C. J. F. Bunbury, Esq., F.R.S., F.GS. 

The author begins by noticing the comparative rarity, in a 
fossil state, of the young half-expanded fronds of ferns, showing 
the characteristic circinate vernation ; and he remarks that the 
specimens in that state, hitherto figured, belong to the genus 
Pecopteris. He then describes a well-characterised specimen of 
Neuropteris in this circinate condition ; it appears to belong to 
N. gigantea, or a variety of it, and was procured from Oldham, 
in Lancashire. This specimen affords a strong confirmation of 
the opinion that the fossil Neuroterides were really ferns, which 
some have been tempted to doubt, in the absence of any know- 
ledge of their fructification. This specimen shows that they had 
the characteristic vernation of ferns; in particular, it shows a 
striking agreement in structure with the young fronds of Aspi- 
dium exaltatum. It is thus clear, at any rate, that Neuropteris 
did not belong to the coniferous order, in which there never is 
any approach to the circinate vernation: even in Salisburia, the 
leaves of which have, in their form and veining, so much the 
appearance of a fern, their arrangement in the young state 
is quite different. The only flowering plants which can 
be compared with ferns in this respect are the Cycadew ; 
and in the absence of fructification it is not easy to 
prove positively that Neuropteris may not have belonged 
to that family. It is most probable, however, from the 
composition of the frond, the veining, texture, and all the 
characters together, that these fossil plants were true ferns. 
To determine their nearest affinities in that family is hardly in 
our power, as there seems to be no constant relation between 
the vernation or other external characters and the fructifi- 
cation. 

The genus Neuropteris is chiefly characteristic of the coal- 
measures. The author has scarcely seen a genuine species of it 
from any formation later than the Trias, unless we except the 
enigmatical anthracitic beds of the Alps, which afford several 
species apparently identical with those of the coal. 
species referred to this genus by Lindley and Hutton do not 
agree with its characters. Two species, Neuropteris Loshii and 
N. tenuifolia, appear to be common to the carboniferous and 
permian systems. 

The author then points out that, owing to the variations in 
different parts of the same frond (variations corresponding to 
those in many recent ferns), the described species of Neurop- 
teris have been too much multiplied; and he concludes with 
critical observations on a few of them. 

2. “On the Boring through the Chalk at Harwich.” By 
Joseph Prestwich, Esq., F.R.S., F.G.S. 

In this boring, which is made near the pier at Harwich, the 
following succession of strata has been met with :—Earth, 10 
ft.; red gravel, 15 ft.; London clay, 23 ft.; coarse dark 
gravel, 10 ft.; plastic clay, 7 ft.; blueish clay with greensand, 
34 ft.; green and red sand intermixed, 5 ft.; blue clay, 8 ft. ; 
chalk with flints, 690 ft.; chalk without flints, 160 ft.; rocky 
chalk in thin layers, 38 ft.; greensand and gault, 22 ft.; gault 
with sand, 39 ft; dark grey slaty rock, 444 ft. Total 1,070 ft. 
From this section it is evident that the tertiaries, chalk, 
upper greensand, and the gault were met with in the usual 


order, though the last had less than the usual thickness; and | 


that at a depth of 1,025 ft. an anomalous clayslate occurred. 
This rock is without fossils, and is intersected with lines of 
joints or cleavage and of bedding, at considerable angles to the 
vertical axis of the bore-hole. This result of the boring at 
Harwich has necessarily an important bearing on the evidence 
furnished by the Kentish Town Well (Quart. Journ. Geo. Soc. 
vol. xii. p. 6); and, combined with the fact of coal-rocks having 
been found by the deep boring at Calais, tends to prove Mr. 
Godwin-Austen’s view of the existence of a westward extension 
of a ridge of the crystalline and Paleozoic rocks of the Franco- 
Belgian area beneath portions of the cretaceous deposits of the 
south-east of England. Mr. Austen considers that this Paleozoic 
ridge may be partly composed of some of the coal-bearing strata, 
and that these may be covered in some parts of the south-east 
of England by little more than the cretaceous deposits; the 
lower greensand having been probably at some points the littoral. 
or shoal deposits of the chalk-sea along this old ridge. Mr. 
Prestwich expressed his belief that the usual uniform extension 
of the lower greensand was certainly interrupted beneath Lon- 
don, and therefore presented a difficulty in the way of obtaining 
everywhere the supply of water from this formation which he 
had once anticipated ; still, however, he thought the interruption 
in the deposit was but local, as the outcrop of the lower green- 
sand to the north, west, and south of London was very uniform 
in its features. 

3. “On a Granitic Boulder out of the Chalk of Croydon, and 
on the Extraneous Rock-fragments found in the Chalk.” By R. 
Godwin-Austen, Esq., F.R.S., F.G.S. 

The boulder which, together with some associated fragments 
and sand, formed the subject of this communication, was found 
by the workmen in a chalk-pit at Purley, about two miles 
south of Croydon. Mr. Symonds drew the attention of Dr. 
Forbes Young to this interesting discovery, and the latter gen- 
tleman secured what remained of the boulder after it had been 
much broken up, and presented it to the Society. The largest 
remaining fragment is apparently one end of an irregularly oval 
well-rounded boulder, originally about three feet long. The 
boulder was accompanied by some decomposing fragments of a 
felspathic trap-rock, and with a compact mass of siliceous sand, 
which Mr. Godwin-Austen carefully exposed on a visit to the 
chalk-pit. This collocated mass of-rock-fragments and sand the 
author regarded as being truly water-worn, beach-material, derived 
from some old coast-line of crystalline rocks. Other smaller speci- 
mens of crystalline rogks, quartzites, &c., have been found in the 
chalk of the south-east of England. These are all water-worn : 
some are quite rounded, and many of them bear the remains of 
attached shells and zoophytes: but they are nearly always 
isolated in position, except at Houghton (Sussex), where they 
were met with scattered over a uniform level. 
pS The author proceeded to describe the conditions of the 

marginal sea-belt,”—where pebbles are found in existing seas, 
and where also certain molluscs and zoophytes having habits of 
attachment oecur, From such a marginal zone floating sea-weed 
might have borne the majority of the extraneous pebbles now 
found in the chalk. Of this formation, the author observed that 
the “white chalk” ranged as far north as a line reaching from 
bh North of Ireland to Riga, on the Baltic, and extended in a 

road zone over North Germany. In North Europe the condi- 
tions of the deposit were very uniform over the Anglo-French 


The oolitic | 


area, where 800 feet is its average thickness, and where it is of 
deep-water origin. Its fauna, however, is somewhat anomalous ; 
much of it has drifted from shallower zones of the sea-bed. The 
littoral or marginal shingles of the lower cretaceous series lie 
towards the west; that of the lower greensand is seen in the 
Farringdon gravels; that of the gault in the Halden Sands. 
The chalk proper filled up the deeper and subsiding sea-bed at 
a period synchronous with the deposition of some of these littoral 
beds, and at the time of the greatest extension of the area of the 
eretaceous ocean, the littoral beds of which are recognisable in 
the south of Norway and Sweden, in Westphalia and Rhenish 
Prussia, &c., and the area of which probably may be regarded as 
reaching from the Rocky Mountains at the head of the Missouri, 
over Texas, Florida, the eastern side of the Alleghanies, the 
West Indies, and a broad belt of the Atlantic, to North Africa, 
central and northern Europe, with bold extensions into western, 
central, and even eastern Asia. Central Europe then presented 
the aspect of a huge archipelago from its many extensive islands, 
of which one of the largest was an area comprising the chief 
part of France, the north-east of Britain, lreland, Norway, 
Sweden, Lapland, and what are now the separating channels; 
together with a part of the Atlantic to the west and south. From 
the northern part of the oldland-area the author believes that the 
granitic boulder of Croydon was derived. And as it is, in his 
opinion, too massive to have been transported by floating trees, as 
Mr. C. Darwin describes an isolated rock-fragment to have been 
conveyed to the coral-islands of the keeling group—or by sea- 
weeds (the floating-powers of which the author has studied in the 
English Channel)—Mr. Godwin-Austen refers to an ice-floe as 
the agent by which such a block could alone have been lifted 
from the coast and conveyed far out to sea. The possible occur- 
rence of rare and isolated boulders in the chalk-sea under such 
conditions was analogous, in Mr. Austen’s opinion, to the occa- 
sionally extended voyage of icebergs at the present day to the 
coast of Ireland, the Azores, and even to the Madeira Islands. 

The large portion and several pieces of the granitic boulder 
and fragments of felspathic greenstone, from Croydon, presented 
by Dr. F. Young, were exhibited ; also several series of pebbles, 
&c. from the chalk, from the collections of the Rev. T. Wilt- 
shire, F.G.S., W. Cunnington, Esq., F.G.S, W. Harris, Esq., 
F.G.8., and H. Catt, Esq., and from the Society’s museum. A 
perfect series of specimens of the strata from the Harwich boring 
was exhibited, through the kindness of P. Bruff, Esq., the 
engineer, W. Colchester, F.G.S., 8. V. Wood, Esq., F.G.S., and 
the Rev. Mr. Marsden. 


SMOKE PREVENTION. 
Tur following is a copy of a report submitted to the Sheftield 
Town Council on this subject to H. E. Hoole, Esq., Chairman, 
and the Smoke Bye-laws Committee :— 

Gentlemen,—Pursuant to your instructions, I beg to report 
that during the past year, in all cases in which you have directed 
a summons to issue for a breach of the smoke bye-laws the full 
penalty has been inflicted, save in some exceptional cases, in 
which, looking at the fact that you desire not the imposition of 
fines, but compliance with the law, valid explanations were 
offered, and I did not feel at liberty to oppose an application for 
time to make alterations. In one case, however, that of Mr. W. 
H. Brown, of Harvest-lane, it was held that rolling-mill furnaces, 
even when connected with an engine chimney, were exempt 
from the operation of the law. 

Progress has been made in the suppression of the smoke nui- 
sance, but much has yet to be done to secure its permanent 





abatement. Inspector Wood's reports show that during the 
| years 1855 and 1856 he had to record a discharge of smoke 
varying from twenty to thirty-five minutes in the hour from 
nearly all the chimneys of which he took observations—such 
! cases are now the exceptions. 

The bye-laws have not been harshly or rigorously applied ; 

} on the contrary, every effort has been made to carry them out 
in the most conciliatory spirit, and to make them as little irksome 
as possible to the class whom they affect. |The committee have 
demanded not the absolute consumption of smoke, but so much 
as has been proved to be practicable ; and in proper cases where 

| efficient means tad been provided for the accomplishment of 
this object the engine-tenters have been proceeded against for 
negligence. 

Many experiments, entailing serious expense and resulting in 
| failure, have been tried; and much money has been spent in 
, applying plans importunately forced upon attention which have 
| been utterly useless. For such results it is sometimes urged 
that the committee are responsible, as they do not undertake to 
prescribe some particular plan. Apart from the objection that 
the employment or adequate payment of a competent person to 
direct the application of such plan would be opposed to public 
feeling, it is obvious that no one plan can meet varied require- 
ments. Adaptation to meet the peculiar circumstances of each 
case is needed ; and were the committee to exact the removal of 
the radical defects which exist in numerous instances, and which 
preclude the application of an effective plan, such mode of pro- 
cedure would be more loudly objected to than the present, But, 
independently of this, it is clearly the duty of steam-engine 
proprietors, either by combined action or individually, to obtain 
efficient advice at their own expense and not at the expense of 
the ratepayers. 

Another objection pertinaciously urged, is that the gases re- 
sulting from perfect combustion are more injurious to health 
than smoke. It is true that carbonic acid gas is injurious to 
animal life ; but under the circumstances the objection does not 
apply. Carbonic acid in its natural state is specifically heavier 
than air; but as the result of combustion it issues from the 
chimney, not at the ordinary temperature of the air, but ex- 
panded by heat to more than double its ordinary bulk ; it is then 
specifically lighter than the atmosphere in which it ascends and 
becomes diffused. No analogy obtains between this gas and a 
noxious mechanical mixture such as smoke. An excess of 
carbonic acid cannot exist in the atmosphere, the relative propor- 
tions of the constituent gases of which are constant, derange- 
ments arising from surface and low level exhalations being merely 
local and temporary. 

The prevention of smoke has for some time occupied the 
attention of scientific men, and no fact is better ascertained than 
that smoke is the result of a defective mode of supplying air to 
the crude gas evolved from the coal. The nuisance is produce 
by the carbonaceous mixture which passes off with this gas when 
the coals are clumsily burnt without proper arrangements for 
the admission of air. To regulate the due admission of air is the 
object generally proposed to be accomplished. 

he present construction of furnaces and mode of applying 
heat demaads a large continuous supply of atmospheric air, 
varying with the rate of combustion and the quantity and 
quality of the fuel. 

If too much air be admitted into the furnace it absorbs heat, 
chills the flues, and reduces the temperature below the combus- 
tion point, causing smoke and a great waste of fuel. If an in- 
sufficient quantity be supplied the hydro-carbonates—the con- 
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stituents of coal gas—pass off with a large proportion of carbon 
in minute particles unconsumed. These with them not 
only the large quantity of heat which they are capable of 
giving out on combustion, but the heat expended in their elimi- 
nation from the coal. 

But so rude and imperfect is the present mode of construction, 
that with the best appliances and mechanical arrangements to 
assist the natural affinities and combinations of the gases, more 
than double the quantity of air absolutely necessary for com- 
bustion passes through the furnace, carrying with it the heat 
which it absorbs. In an ordinary furnace it is found in practice 
that about 300,000 cubic feet, or eleven tons of air, pass through 
for every ton of coals consumed ! 

This materially affects the available heating power of the coal, 
which is further limited by the rate of combustion. With rapid 
combustion there is necessarily a sacrifice of fuel, more heat is 
generated in a given time, and consequently more water evapo- 
rated, but a large proportion of the heat is carried away by the 
increased temperature of the escaping products. With slow 
combustion more time is afforded for the heat to be taken up, 
and consequently more is utilised. 

In all cases, however, a large amount of heat passes away 
through the chimney. 

To remedy this primary defect in the existing system an in- 
vention has been patented by Mr. Siemens, of London, which is 
applicable to nearly every description of heating furnace. 

Mr. Siemens proposes to utilise the heat generated, and obtain 
therefrom the full equivalent of effect by using a regenerative 
furnace, in which he passes the air required for combustion 
through a regenerator, and the products of combustion, before 
they reach the chimney, through another regenerator, which 
consists of a chamber filled with fragments of refractory mate- 
rials or firebricks, presenting a large amount of absorbent sur- 
face, to which the heat is communicated; the bricks or other 
substances nearest the fire become heated to a high degree of 
temperature ; those next to them become heated to a less de- 
gree; and those at the other extremity comparatively little, the 
temperature gradually decreasing towards the outlet. Were this 
process to continue the whole regenerator would attain the 
same heat as the escaping gases, which would then pass into 
the chimney as hot as when they entered the regenerator, and no 
good would result; but by a beautifully simple arrangement the 
inlet for the air and the outlet to the chimney are so ted 
with both regenerators (which are constructed of the same 
materials) that by changing a valve the current is reversed ; the 
air passes through the heated regenerator and attains a high tem- 
perature before it reaches the fire, and the products of combus- 
tion pass through the regenerator, through which the air had 
previously passed in a contrary direction. When the regenerator 
becomes charged with heat the valve is again reversed, and tle 
alternate action continued. 

By these means, with a minimum draught, intimate mechanical 
contact and consequent chemical union of the gases are esia- 
blished, and the heat generated is retained in the furnace—the 
products of combustion escaping at a temperature not exceeding 
200 or 300 deg. Fahrenheit. 

Rolling-mill furnaces constructed on this principle have been 
in use at Messrs. Marriott and Atkinson’s for some months; and 
in reference to them, Mr. Atkinson, at a meeting of the institu- 
tion of hanical engi s, in June, 1857, stated that he “had 
a particular account kept of the coals consumed by a furnace on 
Mr. Siemens’ plan and one of the ordinary construction, and he 
found the total consumption of each, during six days, was seven 
tons in the ordinary furnace, and one anda half tons in the new 
one, the work done by each being practically the same, and all 
circumstances alike during the time of comparison.” 

Mr. Brown, of the Atlas works, has also had two furnaces 
erected on the same principle ; they are of a large size for heat- 
ing bar-steel, and on submitting them to a trial the following 
results were obtained :— 








Weight of steel Coal pomp % 
Time eight of stee ‘oals ce per cwt 
Furnaces. worked, heated. consumed. of steel. 

Old 10 hours. 145 ewts. 30 cwts 23 Ib. 

New 10 4 121 » 10 ,, 9} Ib.* 

Old 6 days. 77 tons. - : 264 tons 384 Ib. 

‘ 48 ingots, 86 lb. each . 
New 2 hours { (about 37 ewt.) } 2 ecwtes. 64 Ib. 


The invention is most valuable where the most intense heat is 
required ; and the result of experiment shows that it may be 
applied to steel-melting furnaces. In melting steel by the pre- 
sent process, of the heat produced little more than 1 per cent. is 
made available. On investigating the operation of melting and 
the calorific effect of coke, I find that the heat given out by the 
coke in combustion melts only 1-70th of the quantity of steel it 
is capablo of melting if wholly ‘utilised, thus showing that 98°5 
per cent. of the heat generated is wasted ! 

It is proposed to apply the principle to engine furnaces ; and 
on the completion of the experiments I will communicate to you 
the results. 

From the furnaces erected at Mr. Atkinson’s and Mr. Brown’s 
no opaque smoke escapes. I append a report of observations 
made on these and other rolling-mill furnaces by Inspector 
Wood. The ordinary principle of consuming smoke is not ap- 
plicable to rolling-mill furnaces, nor do the bye-laws affect 
them; but when it is considered that an Act of Parliament has 
been passed relating to the general prevention of smoke in Scot- 
land, and that an act is now in operation in London from 
the provisions of which no description of furnace is exempt, 
it seems more than probable that the smoke act will be 
extended to the whole country. It is more economical to an- 
ticipate the provisions of such an act when a convenient oppor- 
tunity offers, than to comply with them under pressure. Insub- 
mmitting these facts for consideration, I trust I am not departing 
from my proper province; my desire is simply to afford informa- 
tion that might otherwise possibly escape attention. 

I have the honour to be, gentlemen, 
Your most obedient servant, 
F, Cassin. 


16, Bank-street, Sheffield, 6th Jan., 1858, 


Dr. Holland thought that the Council were deeply indebted 
to Mr. Cashin for so valuable a communication as had been 
read from him. He hoped that that portion of the communi- 
cation which had reference to the smoke-consuming apparatus 
would be made as public as possible. He had listened with 
considerable attention to the mode in which the object could 
be effected, and it appeared to him to be founded on thoroughly 
scientific principles. It certainly was one of the most important 
discoveries that had been made for a great number of years, and 
it was quite clear it would be of great use to manufacturers, as 
it would enable them to effect a very great saving, and in 
addition to that they would have something like country 
atmosphere in large towns; and for all that they would be 
indebted to Mr. Siemens, of London. 

The minutes were adopted. 





* 60 per cent, less than the old. 
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NEWTON’S IMPROVEMENTS IN PUDDLING IRON, &c. 





PaTENT DaTED 15TH June, 1857. 








Trats invention (communicated to W. E. Newton, of Chancery-lane) 
consists in the employment of mechanical means and power for work- 
ing iron during the process of puddling, and in constructing the 
puddling furnace with a rotating or revolving bottom, which can be 
constantly revolved during the puddling process, and in conjunction 
with this revolving bottom a rotating tool is adapted for agitating 
the heated iron and exposing it to the free decarbonising action of 
the atmosphere. By this improvement it is stated, that a much 
larger mass of iron can be puddled at one time than hitherto; that 
the work can also be done more thoroughly, economically, and rapidly 
than by the old process, and much severe and exhausting labour be 
avoided; it is also stated that a great saving in fuel also is effected. 
In conjunction with the above improvement, air is introduced in the 
bottom of the puddling furnace below the surface of the metal. The 
improvement may also be adapted to ordinary puddling furnaces. 

‘ig. 1, shows a vertical longitudinal section of a puddling furnace 
constructe and arranged according to this invention. Fig. 2 is a 
vertical transverse section of the same, and Fig. 3 is a plan of part of 
the revolving bottom. In Fiy. 1, A, A, are the grate bars of the 
furnace; B is the door for charging the fuel; C is the opening of the 
tuyere; D, D1, is the top or arch of the reverberatory furnace ; E, the 
fire-bridge wall; F, the flue bridge. These parts are constructed in 
the ordinary manner, A bed of masonry G, G', is constructed to 
support a step H, H!, which is provided with a flange extending all 
around it, for the purpose of retaining the oil or lubricating material. 
There is no stationary bottom constructed as is ordinarily placed in 
reverberatory furnaces, but a revolving bottom I, I, which corre- 
sponds in diameter with the reverberatory furnace, is employed in- 
stead. This revolving bottom is composed of several parts. I, I, 
is a ring or circle of cast iron, about one fout deep, and of a diameter 
coresponding with the horizontal section of the furnace. 1, 2, 3, 4, 
and 5 (see Fig. 3) represent the pieces composing the bottom of the 
revolving floor I, I. ‘These pieces are made of cast iron, each being a 
quarter circle, and are about one and a half to two inches in thickness, 
and are fitted together and laid upon a rim or projection around the 

lower edge of I, I. Therim I, I, is cast so as to have a continuous 
circulating tube through it for the passage of water to keep the re- 
volving bottom from burning. This revolving bottom is lined with 
cinder or other refractory material, and is supported in the following 
manner :—A vertical shaft or spindle K, K, rests at its lower extremity 


upon a step H, H', and also passes through a box, which rests upon , 
a cross plate /, /', attached to the masoury. Upon the top of the shaft | 


K, K’, rests a circular plate of cast iron M, M!. This plate is keyed 


fast to the shaft at its centre, and has two sets of circular projections | 


or flanges cast upon its upper surface, and four sets of radial projec- 
tions, so as to form two circular grooves extending around the plate 
M, M!, and four radial grooves. Into these grooves corresponding 
rojections fit, which extend down from the lower side of the revolv- 
ng bottom I, I'. The projections of the bottom I, I', having been 
fitted into the plate M, M!', below, they are kept there by means of 
melted cinder inserted in it. On the under side of the plate M, M!, a 
circular plate P,P! (Fig. 2) is cast; around the circumference of 
this plate is a tlange of about eight or ten inches vertical projection. 
Immediately under this plate P, P', is a circular groove or trough 
Q, Q!, into which the flange on P, P! fits. The flange on P, P! 
revolves in the trough or groove Q, Q!, which is filled and kept full 
of water so as to maintain an air-tight joint at the intersection of 
of P, Pi and Q. Q. A bevel wheel R, R', is placed on the lower part 
of the vertical shaft K, and a bevel pinion R#" gears into it. 
This pinion R" is connected with the main driving power 
by any convenient gearing. By this construction of the 
bottom and its appendages it can be made to revolve con- 
stantly while the puddling process is gving on. In order 
to keep the working parts from getting overheated or destroyed, a 
constant circulation of water is maintained through the vertical shaft, 
K, and through the interior of the rim I, I, of the revolving bed, and 
also through the circular trough or groove Q,Q'. The wate- enters 
at a, passes through a cup and ball joint at }, into a tubular projection 
of the step H, H!, thence through the vertical shaft K to the point 
d, whence it passes by the tube e to the top of the tubular casing of 
the rim I, I'. After pursuing a descending spiral course through this 
tim, the water passes into the circular trough Q, Q', by the tube f, 
and thence escapes by the tube g. By this means a constant circu- 
lation of water is maintained through the interior of the shaft K, and 
the revolving bottom I, and the parts are kept from burning and in 
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in operation are both made to revolve in such a manner that the 
bottom carries the iron under the screw part of the tool. The motion 
of both during the process of puddling must be reversed if only one 
tool is used on the bottom, as the tool with its spiral shape works 
the iron to or from the centre of the bottom. The tool is geared in 
such a manner with the bottom, that by the time the bottom moves 
from six to eight inches on its periphery the tool will make one revo- 
lution, by which motion the tool will turn and take hold of three or 
four inches of iron every half revolution; with its double spiral coil 
the tool may revolve at pleasure from twenty-five to fifty revolutions 
per minute, and if a furnace with a bottom of ten to fifteen feet in 
diameter be used, and from one to four tons or more of iron be pud- 
dled at one time, two of the above described tools may be used on 
one bottom to facilitate the operation. When two tools are used on 
one bottom the motion in the process of puddling need not be re- 
versed, as the tools can be constructed by making the spiral part of 
one of them right-handed and the other left-handed, in which case 
one tool will work the iron to the centre and the other to the peri- 


regularly over the whole bottom. The tool is introduced at one side 
of the furnace, if used in a small furnace of six or eight feet bottom ; 
but if a large furnace, with a bottom of ten to fifteen feet is used, 
two of the tools ought to be used, and in such case they are intro- 
duced at some distance away from the central working doors, one 
near the fire bridge and the other near the flue bridge, at opposite 











working order. In conjunction with the revolving bottom there is 
also employed a revolving tool, shaped as shown at J, Ji, J1. It is 
composed of wrought iron, hardened or covered with cast iron, and is 
made with a tubular passage throughout its interior. This tool is 
the shape of a double screw with a half twist. It is attached to a 
horizontal shaft U, U'; the section of the arms of this screw are 
triangular. A constant circulation of water through the interior of 
the revolving tube J, J, is maintained as follows :—The water enters 
through the tube m, which is connected by a water-box with the 
tubular passage n, n'!, formed in the shaft U, U1, thence the water 
passes through the tubular passage on the inside of J, J}, J", and 
thence through &, k!, k', to the stuffing box attached to the tube p, 


whence the water finally escapes. The shaft U, U!, is revolved con- | 


stantly by any convenient power. 

The spiral part of the tool that agitates the iron is a half twist, or 
twisted one half revolution in the length of the tool, whether the 
tool is long or short, bent in a screw shape, that is, in the length of 
the tool as far as it works on the bottom. The sides or hollow worm 
that forms the cylindrical helix of the tool are bent or coiled spirally 


around one half its periphery, or twisted one half a revolution in a | 


regular spiral form in the length of the working part of the tool, and 
as the spiral part of the screw or tovl is double, with a coil of half a 
revolution, it will form a true cylinder on the outside surface of the 





helix on which it revolves on the bottom. The tool and bottom when 


sides, and both pointing to the centre of the furnace, and in this case 


| they can be no longer than to reach to the centre, so as not to come 


in contact. When the iron is puddled, the tool or tools are not taken 
out of the furnace, but are raised off the bottom about twelve inches 
into a dome built into the roof of the furnace for that express pur- 
ose. 
. In connexion with the rotary tool and bottom the inventor also 
frequently uses what he calls an air tool, to introduce air to the bot- 
tom of the puddling furnace, below the surface of the heated or melted 
iron, as a decarbonising agent, to facilitate the process of puddling, 
by which means a large saving in fuel is effected ; he also states that 
he diminishes the waste of iron, improves the quality and uniformity 
of the same, and accomplishes the puddling operation in much less 
time than by any process hitherto known, and with less skilled 
labour. The air tool may also be used and worked in an ordinary 
furnace, and by hand, which will equally facilitate the process, the 
same as when worked with the rotary tool and bottom. In the fur- 
nace with a rotary bottom and tool, the air tool may be worked by 
hand, the same as on a stationary bottom, or by mechanical power, 
either with a tool that revolves with a vertical shaft through the roof 


of the furnace, or horizontally, and introduced through the door or | 
The air is introduced under | 


sides of the furnace, or otherwise. 
pressure sufficiently strong to blow through the melted iron and keep 
the same out of the apertures through which the air passes. The 
construction of the tool to introduce air on the bottom of a seen | 
furnace when worked by hand isa hollow straight tool, hook-shaped 
at the end where the air escapes, or flattened like a peel, or in the 
shape of a rake, connected with a small hose or pipes with universal 
joints to the main blast pipe, so that the workman can move it in any 
direction. The tool worked with artificial power has a backward and 
forward motion, or from side to side, and may be constructed the 
same as the above tools, with the exception of the connexions to 
attach to the gearing. The tool that works from side to side is 
constructed with an eye at the proper distance from the end, to fasten 
the same, and form the axis on which it moves as the bottom revolves. 
The tool that works with a vertical shaft through the roof of the 
furnace, is worked by mechanical power, and constructed so that with 
tubes passing through the shaft to the extreme end in the furnace, 
to convey a continual stream of water through it to keep it from 
burning, and also with a tube to convey the air through the tool to 
the bottom of the furnace, with small apertures around the outside 
edge at the lower end of the tool, for the air to escape into the iron 
and pass off through it, with suitable joints and connexions with the 
shaft of the tool above the furnace, to convey the water to and from 
the tool and also the airto it. The shaft of the tool is straight until 
it reaches some distance in the furnace, then the shaft is bent or 
cranked to nearly a right angle with the shaft, to describe a circle 
on the half diameter of the revolving bottom, and the crank to have 
such a sweep as not to come in contact with the rotary tool that 
agitates and works theiron. At the end of the crank, about eight 
inches or ten inches long, the tubes in the tool are bent to run parallel 
with the shaft, and which part dips in the heated iron when the tool 
is at work. When the iron is sufficiently decarbonised, the tool is 
raised out of the iron against the roof of the furnace, and the blast 
stopped from blowing into the furnace. The tool when in operation will 
describe a number of circles on the bottom as both revolve, and bring 
the air in contact with all theiron on the bottom. 





LEMOINE’S IMPROVEMENTS IN GAS METERS. 
PaTENT DATED 20TH June, 1857. 
Tuts invention, by Etienne Lemoine, gas-fitter, of Paris, relates to 
wet meters, and consists in certain arrangements for insuring the due 
registering of any quantity of gas passing through the meter. 
The illustration shows a gas meter partly in section A is the tube 
by which the gas enters into the chamber A!, in order to prevent any 


possibility of passing a curved wire or other instrument into this tube | 


to lift up the valve B, and thus cause more gas to pass through the 
opening C than would be allowed otherwise by the float D; a strong 
partition plate @ is tixed between the lower opening 6 of this tube A 
and the valve B. The gas, after passing through C, is conveyed by 
the tube E and the ordinary bend or syphon pipe F in the measuring 
drum, situated in the water com ment at the back of the meter, 
and consequently not shown in i 





phery, and by the operation of the two combined will keep the iron | 





| not be situated directly opposite the 





| abstraction of water from that side. 





| and so t from toll y. His 
ship thought it was, and that a steam engine was distinguishable 


drum the gas passes through the opening G! into the chamber G, 
which latter is provided with a hole g for conveying the condensation 
water that would have collected in this chamber G into the water 
reservoir H formed in the lower part of the front of the meter by a 
partition plate h; this reservoir H serves for receiving the overflow 
water of the drum compartment, which water will run off through 
the pipe I as soon as its level exceeds the upper opening i of this tube 
I, this tube serving for establishing the required height of level o¢ the 
water. K_ is the tube by which the gas leavesthe meter. Kj and 
K" are two screw plugs fixed to the front plate of the casing 
of the meter. The plug K® serves for ascertaining from the 
outside whether the gas passes regularly through the meter, whereas 
the plug K?! serves for ascertaining the height of water in the 
reservoir H, and for allowing this water parfly to escape and not to 





rise too high in the tube E, so as to interfere with the working of the 
bend or syphon tube F. In order to P ge water from being 
abstracted by suction from the reservoir H, by the opening K! or by 
the pipeM. The lower end of the pipe M is provided with a ball 
valve p, the ball of which will be lifted up and thus close the opening 
of the pipe whenever an attempt is made to abstract water from H by 
a suction at K", and in this manner to cause part of the gas to pass 
through the meter without having passed through the measuring 
drum, and consequently without being registered. The water for 
the measuring drum compartment is introduced in the meter by the 
tube N and through the tube O, the lower opening of which is also 
provided with a ball valve p'; the we opening g of this tube must 
ower opening 7 of the pipe N, 
in order to prevent any possibility of —_- ball pi, by intro- 
ducing a wire or other instrument in this pipe N; on the other hand, 
as the chamber P is pretty large, this will prevent the lifting up of this 
ball p! by a suction at N, and consequently prevent the fraudulent 
The tube | serves for conveying 
to the reservoir H any water exceeding the required level in the drum 
compartment ; the upper end # of this tube glides in the fixed or lower 
end I, and may be lifted up by a slide p!! from the outside of the 
meter for duly regulating the water level in the interior of this latter, 
after which this slide is soldered or duly secured in any other suitable 
manner to the casing of the meter. In order to prevent, by the 
introduction of a cutting instrument through K, a hole being pierced 
in the partition plate g', and the gas thus allowed to pass at once 
through the hole; this partition-plate is made of tempered steel. 








To. on Steam THRESHING Macuines.—In the Court of Queen’s 
Bench on Saturday a case was heard, sent up from the Worcester- 
shire Sessions, involving the question, whether a moveable steam- 
engine used exclusively for working threshing machines was an Im- 
plement of husbandry, and; as such exempt from toll at a turnpike- 
gate. Lord Campbell said, the court could not be influenced by the 
justice or policy of the exemption which favoured one particular class 
of her Majesty’s subjects at the expense of another, but they must 
see what the Legislature had enacted. His lordship rather thought 
a threshing machine was an impl t of husbandry under the 3rd 
of George 1V. But the statute, the 1ith and 15th of Victoria, having 
enacted that a threshing machine should be deemed to be an imple- 
ment of husbandry, the question was, whether this steam-engine 
which was to be used for the purpose of working such a machine, and 


to be considered as a part of the machine, 
pol piped og vay ail as an i tof b ceed y. His lord- 








which could not be so called. The other 


from horse or animal power, which was for im- 


judges being of the same — the conviction, 


e illustration ; from this measuring | properly taking toll, was 
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ALEXANDRE’S IMPROVEMENTS IN ORGANS, &e. 


PATENT DATED 30TH May, 1857, 
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Tuis invention by Edouard Alexandre, of Paris, refers to an improved 
construction of portable organs, and consists in giving the tune, or 
imparting the blast, by means of either treadles or a crank, still 
allowing the setting of a keyboard of the desired size and the desired 
stops. The improvements may also be applied both to instruments, 





| plans or stories are hinged, as shown at d, and the joints are secured 


| putting of those parts together again without any trouble or expense. | 
The bladed or valve boxes are represented at ¢, and are generally | 


by hooks, which allows an easy view of all the various parts, and the 


| shut up, but they readily yield and are opened on turning on their 


upon which music is performed in the most complete manner and on | 


the highest pitch, and to smaller portable instruments, which are held 
upon one’s lap or upon atable. One part of the invention consists 
in the application to portable organs of certain valves worked by 
treadles or “knee-pieces,” so called from their being worked by the 
knee, and by means of transmission bands suitably disposed. 

Fig. 1 is a vertical section of an instrument showing an arrange- 
ment which admits of such a combination. Theinstrument shown is 
on the percussion principle, and admits of a series of hammers a for 
the different notes. 
opened or moved by means of registers operated upon by knobs c, 
motion being imparted by the usual treadles c!. In order to allow an 
easy examination of the various parts in the instrument, the various 


Every stop is provided as usual with its valve d, | 


centre axis, when they are acted upon by the levers shown in dotted | 


lines; these levers are disposed, so that upon being worked by one or 
two pieces 7; which may be named tregdles or knee pieces, as they 
are operated by the knee, the moving ofeither of pieces / will cause 
the valves ¢ to open more or less rapidly according to the rapidity of 
the imparted motion. Only one of these knee pieces fis represented 
in the illustration, but it will be easily understood that one may serve 
for the high notes and another for the low ones, or that a single one 
may be employed in an instrument for all or part of the stops. The 
bladed valves are chiefly calculated to produce musical efiects at a 
distance, and to impart to the sounds more or less duration according 


to the operator’s desire, still allowing at will the swelllng of the said , 


sounds. 


JOBSON’S OIL CANS OR FEEDERS. 


PATENT DATED 3RD JUNE, 1857. 








Tis invention, by John Jobson, Bulwark-street, Dover, consists of | rod m passes through a tube x in the top of the can a, which acts as a 


improvements in oil cans or feeders, for the better regulation of the 
supply of oil when oiling machinery, preventing waste, and rendering 
the lubrication more perfect. A 

The illustration shows a longitudinal vertical section of an oil can 
or feeder constructed according to this invention. The body of the 
vil can a, a, is the same as ordinarily used for locomotives, with the 
handle } and spout c in the usual position; d, d, is the tube or barrel, 
placed in connexion with the spout; it is formed of brass, and bored 
or otherwise rendered smooth and true; it is fitted with a piston e, 
made of a series of discs of leather or other suitable material, placed 
upon the piston rod fand held tirmly between metal collars g, g; this 
piston moves oil-tight in the barrel d. his a cap or cover, screwed on 
the end of the barrel. Between the coverh and the piston ea spring i 
is placed, coiled round the rod.f; this springihasa constant tendency 


ome the piston e and cover A asunder; the cover h being a fixture, 
e 





piston ¢ is thus permanently forced towards the open end of the | 


guide for it; the opposite end of the rod menters within the handled, 
and has a hook o formed on it, by which the fore or other finger of the 
hand holding the oil can act on the piston in order to permit the oil to 
flow at the spout. The parts of the spout ¢ and ¢; are separated by 
the barrel d, and have communication only through the hole p formed 
in the under side of the barrel d. This hole p is quite covered when 
the piston e is projected forwards by the spring i, and therefore the 
passage of oil or any fluid contents of the can a@ is prevented; but 
when the piston e is drawn backwards by the application of the finger 
at o, the hole p is opened, and the oil is free to pass through hole p 
from cl to c, and thence escape by the orifice of the spout. The part 
ci of the spout has free communication with the body of the can a. 
When sufficient oil or lubricating matter has escaped at the orifice of 
the spout for the purpose required the hook o is released, when the 
passage p is immediately closed by the piston e advancing and cover- 
ing it, when all further escape of the oil is suspended. ‘Thus, the oil 


| Another part of the invention consists in the use of a valve for 
| each vibrative reed, and consequently each key when touched will act 
upon as many valves as there are stops in the instrument; but these 
| stops will not allow any sound to be produced unless the registers 
corresponding to the stops are opened. Fig. 2 is a vertical section, 
showing arrangements by which it appears that the reeds g, which 
constitute the stops, are in a chamber A full of air, through which the 
blast gets into the instrument by lifting the valve i; the blast is blown 
by any suitable blowing apparatus. When any of the steps is to 
sound, the corresponding register is opened, which is shown in dotted 
| lines, for the third stop, where the register is supposed to be open, the 
other stops being completely mute so long as their corresponding 
registers are shut up. In order to open the registers, the knob & is 
drawn, the shank of which is jointed to a lever k' vibrating on a 
pivot, and the opposite end of which rests upon a cross piece mounted 
on an horizontal cylinder 2 which bears opposite to a corresponding 
register another cross piece resting upon the register which is to be 
acted upon. The blades g are each of them covered by a valve m, 
, bound squarely to the lever oby a rodn. The valves of asam note, 
| corresponding to the different stops, are all connected to a same key, 
| but these notes will give no sound unless the stops are opened ; thus 
although the four valves m are open, the one corresponding to the stop 
supposed to be open will sound m vom but were two, three, or even the 
four stops open, then the four valves would sound. The valves may 
' be kept shut up, either as shown in the illustration by a spring p, or 
by any other suitable arrangement. The valve gq of the reservoir g!, 
| intended to produce expression, is opened at will by a knob as the 
| registers are. Instead of the arrangement, which consists in effecting 
the blowing by means of treadles, the same motion may be imparted 
by one hand whilst the other hand is acting upon the keyboard, 
Figs. 3 and 4 show two vertical sections of this new combination, 
which the patentee names an “organine.” The keyboard of this 
instrument is similar to that of small organs ; the vibrative reeds are 
set upon a small board r. The blowing apparatus s is double, and 
worked by holding its knob or handle with the left hand whilst the 
right one plays music upon the keys ¢ of the keyboard; thus being 
| double it will send in a continuous blast, and by letting the register u 
| slide, and using the air from the reservoir v, expression may be 

obtained. As this instrument when played upon may be held either 

on one’s lap or upon the table, two small boards v!, are contrived 
| which are hinged beneath it, being held open or shut by means of a 

swivel x, or any other like contrivance. When held upon one’s lap, 
| the two small boards v! must be left open, and the operator’s knees 
| thrust between. The blowing apparatus is operated upon by the left 
| hand, and after opening upon one or more stops, the keys on the key- 
board are acted upon by the right hand, and thus sound is obtained. 
On trav lling, and in case the instruments are to stay in damp places, 
where the boxes might be damaged, sheet iron or «ther metal boxes 
are substituted for wooden boxes, so that the accidents caused by at- 
mospheric changes may be obviated. Such boxes may, of course, be 
of any form and of avy size, and consequently hold the largest as 
well as the smallest musical instruments, such as organs, pianofortes, 
“ organines,” accordeons, and other instruments of the same de- 
| scription, 


applied, and when sufficient of the oil or lubricating matter has 
escaped, all further escape is suspended by releasing the piston, thus 
no waste ot the lubricating matter can take place. the piston * 
is screwed a considerable portion of its length, and on the screwed 
part a disc or nut r is placed, which is intended to act as a stop, if it 
is desired to set the piston in a position so that a regulated flow of oil 
may take place at the spout without moving the piston by the finger. 
For this purpose the nut 7 is screwed to a position on the rod_f, so that 
| it comes against the cap A and retains the piston ¢ in a position with 
| the hole partly or wholly uncovered; according to the position of the 
piston as so retained, and the extent of the hole p disclosed, so will be 
the rate of flow of the lubricating matter from the oil can. Thus, it 
| may be so regulated that a free flow of the lubricating matter may 
| pass from the spout c, or it may only drop at the rate required. 
| Another similar disc or nut may be applied on the rod, so as to come 
| against another fixed stop and limit the opening of the hole p when 
| the piston is acted on by the finger of the operator. Instead of dis- 
posing the barrel horizontally and in line with the spout, it may be 
arranged so as to regulate the flow of the lubricating matter. A 
strainer 8, 8, is shown, consisting of a mere perforated partition placed 
across the body of the can between the filling orifice ¢ and the spout e. 
| This partition bas minute perforations to intercept the passage of any 
matters that may be contained in the lubricating matter calculated to 
stop the spout or impede the working of the piston, 


Sourn AusTRALIAN MininG AssociaTion.—This association, es- 
tablished in 1845, has just declared its thirty-second dividend of 100 
per cent. on the capital invested ! The mineral riches of the far-famed 
| Burra Burra still appear to be almost inexhaustible, and the report of 
| the directors shows that the company employ upwards of 900 indivi- 
duals. With the view of prosecuting the works in the deep levels, 
| and proceeding with the sinking of Schneider’s shaft, the directors have 
ordered from England ancther very powerful pumping engine, which 
| is expected to arrive early in the present year. During the half year 
| covered by the report, ore to the amount of 5,724 tons was raised from 
| the company’s mines. 

Tue Nicer Exrevition.—It is understood that the “ Sunbeam,” a 
screw steamer of about 400 tons—the trial trip of which was noticed 
in the Tne Encrneer of Jan. 8 is to proceed to the rescue of Dr. 
Baikie’s expedition up the Niger, which, as we announced last week, 





barrel d. The iston rod fis screwed into a junction piece k, the opposite | or other lubricating matter is not permitted to flow until the point of | has been attended with the loss of the Dayspring. ‘The latter steamer 
end of which is connected by a fork and cross pin/ to the rod m; the | the spout is at the part where the lubricating matter is required to be 


seems to have struck on a rock about one day’s journey from Rabha. 
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CUTTING PLIERS. 


Tur pliers represented by the accompanying cut are con- 
pal in P gee rots I with the exception that both of 
the limbs a and 4 are terminated by a hardened circular disc d,d. 
Theee discs fit close, turning upon the rivet ¢, and have cor- 
responding incisions 1, 2, 3, 4, 5, of different gauge at their edges. 





j e handles while a wire is placed in one of 
age 5 hw ry 7 clea: in two. The advantage of this 
arrangement is, that the wire is cut without being flattened, and 
the ends are perfectly clean, t is also more durable than the 
ordinary cutting pliers.* 

* De Volksvlijt, Amsterdam, 1857. 


CHEMICAL. 





COMPOSITION OF THE IRON ORES OF THE ROSEDALE, WHITTY, 
AND CLEVELAND DISTRICTS, AND THE CHEMISTRY OF IRON 
SMELTING. 

Mr. Crowper has published a series of analyses of these ores, 

which are intended to show the average composition of the iron 

ores of this locality. In making these analyses he has endea- 
voured to carry out the principles of making a great number of 
analyses of ores taken from different places. By this means he 
believes that his results, comprising a large range of variation, 
will be found to agree better with the results of practical work- 
ing than is frequently the case, and that they will form, at least, 

a contribution of some value towards the knowledge of the 

mineral resources of Yorkshire. 

The Rosedale iron ore is obtained about ten miles from 
Pickering. It occurs as large nodular masses enclosed in a kind 
of shell, which appears to have been formed by the oxydation of 
the ore and the conversion of carbonate of iron into hydrated 
peroxide, The thickness of the bed is upwards of 20 feet, and 
the stone is worked by open quarrying. 


The analysis of this ore gave :— 
. 33°85 Sulphur... .. se of o o- 003 


Protoxide of iron 
Phosphoric acid. 











the 141 
: , a4 . 7 
une ‘ 3°15 Carbonaceous substance .. . BS 
Lime ee 286 Water “ow * ee 
Magnesia. .. 159 Protoxide of manganise .. .. O69 
. trace 


” Dice. ce ° . 
Sates aci . 10 36 98:16 
OU ce te ce te ee ee 695 Ivon .. .. 49:17 
Sulphuricacid .. +e ++ + trace 

The analyses of ten samples showed an average composition as 


follows :— 


Silica, Peroxide of Iron. Iron, 
We ccs oe ae Se 66 we oe 43°14 
Maximum... 89 « « < TEOe os ee te ws 49°78 
Minimum .. 6°20 «2 «+ ++ + 5500 .o co oe oo S475 


Another stone, occurring about two miles distant, was found to 
contain on the average 38 per cent. of iron, and to be very free 


from sulphur. ; a 

The great obstacle to the working of this iron ore is the ab- 
sence of railway communication, and the situation of the seam 
of ore does not seem to give a sufficiently certain prospect to 
justify the construction of a branch line. : 

The Whitby iron ore is much more favourably sitaated, and 
is obtained by drifting into the cliffs. Analyses of two series 
apr 32°45 

Silica.. 44°75 .. G9'RS .. SIS .. 49°45 ., 324 
lrov .. 22°09 .. 16°69 .. 22°60 ., 2972 .. 3470 
sili 36°35 .. 21°00 ,, 37°20... 1835 .. 1400 .. 12-45 ., 18°00 
Sica O56) ., 34:26 |, 3227 .. MOD .. ALBE .. 45-25 .. 33-60 

The difference in the amount of silica, in three specimens, is 
very striking, and would seem to indicate the necessity of a very 
careful and judicious selection of these ores for smelting. 

The Cleveland ore is chiefly obtained from the mines of E.ston 
Hutton, Low Cross, Normanby, and Upleatham. It is, as a rule, 
very free from sulphur ; but phosphoric acid seems to be alraost 
invariably present in considerable amounts. he 

The following tables shew the average maximum and mini- 
mum composition of this ore :— 

Easton Nab Main Seam. 

Phos, acid, Silica, Iron, 
Average 2°39 ee 11°98 ve 31°27 
Maximum .. 387 ee 19°95 oe 35:10 


Minimum .. 1°02 ee 6°00 ee 21:10 


Hutton Low Cross. 


Phos, acid. Silica, Iron. 

Average .. 2°21 oe 13 86 ae 30°09 

Mesinum .. 505 oe 28 4 ee 34°75 

Minimum 0 67 ee 7°20 ee 26 29 
Upleatham Ore. 

Phos. acid, Silica, Tron, 

Average 1:28 ee 13°42 ee 31°85 


270 oe 20°50 es 34°30 


Maximum .. 7.45 # 2842 


Minimum .. “45 ee 
Normanby Ore. 

Phos. acid. ** Silica. Iron, 

Average .. 155 ee 13°42 ee 31°85 

faxi . 30 . 2a . BS 

Hisinam ** 307. «. «=—086—iws 28 

ines i feet thick. 
The seam at the Normanby mines is eleven thiel 

The results have been followed up by the investigation of the 





various stages of smelting the‘ores of this district and the refining 
and converting of the crude product into bar iron. 

Mr. Crowder very justly remarks that “the subject is one 
surrounded with great difficulties, partly because we are unable 
to trace the operations through every stage of their progress, 
and can only judge of what has occurred by the ultimate result ; 
partly from the necessity of taking into consideration the nume- 
rous complicated conditions required to bring about a given 
result; partly on account of the difficulty of collecting some 
of the products; and last, though by no means least, because of 
the difficulty and minuteness required in many of the analyses, 
and the series of tedious repetitions necessary before any safe 
conclusions can be deduced.” 

The examination of the smelting operation, as ordinarily 
practised, has naturally been the first step. This has been con- 
ducted upon the principle that as there are but two ways, viz., 
the tunnel heald and the hearth, in which the products resulting 
from the changes that take place within the blast furnace can 
issue from the furnace, these products will furnish an expression 
of the ultimate effect of the chemical processes that have taken 
place in the furnace. } 

The products of the hearth have been first examined. 

1. The slag which originates by the combination of the 
various adventitious substances in the iron ore, the lime of the 
limestone used as flux, and the ashes of the fuel. 

2. The crude metal, containing, besides iron, various other 
substances, the number and amount of which depend partly on 
the compositions of the ores, and also upon conditions that are 
almost entirely unknown. 

The examination of the products of the iron smelting opera- 
tion, for the sake of ascertaining chemical history, necessarily 
involves an accurate knowledge as regards both quality and 
relative quantity of the materials supplied to the furnace, for 
otherwise the cause of observed variations in the nature of 
the products become merely subject for conjecture. 

The following analytical results refer to materials and products 
obtained from the Ormsby Iron Works, and the Clarence 
Iron Works at Middlesborough :— 


Hutton stone. Normandy stone. 
w. 


Calcined. Raw. Calcined, 

——_— 
Silica .. os 1435 .. 1977 .. 1650 .. 21°00 .. 17:32 
Alumina -- 493 « 678 .. 1503 .. 1012 .. 817 


Lime .. -- 403 .. 555 .. 840 . 445 .. 9:19 
Magnesia -- %818 .. 300 .. 390 .. 323 .. S5dl 
Peroxideofiron 4435 .. 6162 .. 5340 .. 52°68 .. 56°18 


es 
s 


Potash.. o. “= oe — «« O28 .. 30 .. «115 
Soda .. ee O87 .. 0:37 0°31 13 *36 
Sulphur eo OF] 1. O15 .. 133 .. 1°05 .. trace 
Phosphorus .. 2°21 .. 3°00 .. 2:32 .. 170 .. 166 
Loss by heat... 2743 .. — «. — «. F384 2. = 














Iron .. «. S115 .. 4290 .. 37°38 .. 36°88 .. 39°32 


With these ores a small amount of Cumberland hematite is 
always mixed in the smelting, the various kinds of which gave 
an analysis :— 





Kidney, Compact lumps. Small. 
Silica .. ee e 150 eos 10 20 eee 12°30 
Peroxide ofiron .. 98°00 cove 89 20 oece 86 00 
Sulphar ee +. trace eee trace nae trace 
Phosphoric acid oe 0°34 oo-08 032 eves 030 
Water oe _= evee _ Jen 1°90 
Iron .. oo 68 60 ees 62 44 eue~ 6020 


The limestone used had the following in composition :— 


Used at 
Frosterley used at Clarence Coke, 
Ormsby Works. Works. 
Silicate -. 0°60 1°50 ee 4°43 
Oxide of iron) +50 PT oe 192 
Alumina , ni Sulphide of iron .. 207 
Lime .. e- 54°65 93:24 oe * calcium 110 
Magnesia ee 55 1 i se ¢s magnesia 0°50 
Carbonic acid 42°99 ee Phosphoric acid .. 0°28 
Sulphuric acid “50 _- 


Water .. ee 13 -- 


The slags were collected at nine in the morning, about four 
hours after casting, at 12 and at 5 just before casting. The 
“roughin,” which flows from the tapping hole with the iron, 
was also analysed. 

First Ssurzs —Ormspy Inon Works, Messks. CocnRane. 
Working, No.1, Pig. 
Composition of Iron, 


Furnace, No. 1. 
Composition of Charge. 


ewt, qra. Ib. | Silicium . os oe of of 180 
Cokes. «2 «s of o 30 O 9 | Aluminum,., .. « «. «- O31 
Co vc wt ve ww OW 8 CPR nw cw ao ws OU 
Hematite oa « ew S FF Ol Reem « «ws « « OF 
Limestone... - 1 2 OO} Manganese co ce of ce O14 


Calculated per Ton of lron, Phosphorus .. «. «+s « O56 

ewt, qrs. Ib. | Sulphur... ce ee oe oe 08 

iis. i6. cc “es oe OO BO Se ec: ee cs 1°86 

iG. . s« oe os oe ee 6 URL eee eo ce ce ve oe 0°37 

Hematite 3 .«. oo «oc 3 @ 8] Ewem we oo oc os co ve SBS 
ee «a « « 6 2. 3 


The slags produced with this iron contained — 





Roughin. 

9 am, 12 noon, 5 p.m 

Bilies 1. «2 oe cf co 2000 eree 30°70 cove 32°00 
Protoxide of Tron eo 5 oes “G4 oes “65 
Po Manganese.. joes 20°35 sews 13 
Alumina .. oc co oo _ eevee — eres 21°22 
MMe. $ ct a aw oe exes 34°78 cere 33-62 
Magnesia .. .. «- .. 4°80 cose 675 eves 345 
Potash oo ee 62 oe - eee _ cove 0-49 
Geode .. oc 0s 0 oe = cece _- seve 0°29 
Sulphide of calcium o- 2°02 eoee 2°47 258 
Phosphide of calcium = .. 1°57 cece 157 ee 234 
Sulpbee oc ce ee ce 6 6OD seve 110 eee 5 
Phosphorus .. .. «. 0°96 eee 0°96 oes 143 


In the second experiment the furnace was working No. 3 pig, 
and the burden of ore was increased 10 ewt., the other quantities 
remaining the same. The slugs were much the same as in the 
former case, and it will suffice, therefore, to give the amounts 
of sulphur and phosphorus :— 


Sulphur. Phosphorus. 
9am... ee — ee -. 0°56 
noon .. ee oo OF 2 es oo OD 

- O72 


- 075 .. 
Composition of Iron, 


5 p.m... 
Composition of lron. 
. 1°60 Aluminum ,. a ese aw ie 


Silicium .. . 


Calcium . 0°55 Magnesium.. oe eo ee °27 
Manganese “09 Phosphorus .. oe ee ee 78 
Sulphur .. “09 Graphite .. ee << o ae 
Carbon 115 Iron .. ee ee oo «oe 94°10 


This iron was suitable for foundry purposes. The transverse 
strength of a bar 1 in x 1 in sectional area, and 3 feet between 
the bearings was upwards of 730 lbs. 

In working another furnace for No. 5, and strongly mottled 
pig, the burden of ore was again increased 10 ewt. the hamatch 
1 ewt., and the limestone 2 ewt. 

The slags contained :— 

Sulphur. Phosphorus, Sulphur, Phosphorus, 
- 2 ‘ 42 me ss ou 
1°28 eeee 0°09 
ee 
117 osee 009 


9 am, oe 
noon eo o¢ 30 
3 p.m. eo ee 

Spm, .. ce VS cooe O84 


eee 








The metal obtained in these cases contained :— 

No. 3 mottled pig. Strongly mottled pig. 

Silicium oe ee -- O81 ™ ° oe ve 0°94 sid 
Aluminum .. oe oe §=‘S os oo ee oo 38 
Calcium ee oe co 6=—9SB lw oe . ee “53 
Magnesium .. se oo 66 we ee én -- 0 
Manganese .. oe oo. SE ee oe oe - 118 
Phosphorus .. ee oo 1H ee es -- 158 
Sulphur ee ee eo “MH ee ee - ‘19 
Graphite oe oe a | ee ee ee < 
Carbon.. ee ee -» 183 .. oe ee e- 183 
Iron .. . ono ++ 93°77 ee ee +. 92°58 


In the second series of observations, the furnaces were working 
on No.1, 2, and 3, (mottled) pig ; the burden of ore and limestone 
for 30 cwt. coke as well as the composition of the metal and the 
+ aye of sulphur and phosphorus in the slag being shown by 
the tables :— 


Ore ee oe 
Hematate ee 
Limestone os 


Silicium .. om 
Al uminum oe 
Calcium .. oP 
Magnesium .. 
Manganese ee 
Phosphorus ee 
Sulphur .. ee 
Graphite .. ee 





Carbon .. ee 

Tron ee ee +» 93°51 coe 90°10 ° 91°90 
Sulp. Phos. Sulp. Phos, Sulp. Phos, 

Oa.M. « o 1°75 O42 wooo 165 0°22 .... 1°34 0°13 

Noon .. «. 160 O44 2... 1°65 O13 .... 1°35 O18 

3PM. © eo 171 O42 woe. 155 ODL oeoe 1°41 0°17 

Gem. .- o 167 O56 .... 1°75 O72 .... 1°36 0°22 


A third series of observations were made at the Clarence 
Works of Messrs. Bell Brothers, while the furnaces were work- 
ing foundry iron. The amounts of carbon, phosphorus, and 
sulphur in these products were :— 

No. 1 pig. No, 2 pig. 
Phosphorus ee $e ee cove se 


No. 3 pig. 
1: 
Sulphur .. a) os 


co TERR, cee 0°04 eoee 0°03 


Graphite .. se + 140 sees 0°68 ove 1 
Carbon .. co = ance 1°24 cove 1°26 
Slags. 9 a.m. 1 Pou, 3 P.M. 
Sulphur .. ee oe 19056 .n ee 215 .. «- 2°05 
Phosphorus oe « O26 .. eo O57 .. - 072 


It would probably be premature to draw conclusions from 
these results at present; but they furnish ample material for 
examination and study. If similar series of connected observa- 
tions were instituted at other works, there can be no doubt that 
many obscure points connected with practical iron smelting 
would be cleared up, and much real advantage gained. 





Sites ror New Cuvurcues.—With a view to promote church ac- 
commodation, the Conservative Land Society in the allotment of some 
of their estates have set apart portions of the land as free sites for the 
erection of new churches by subscription or otherwise. The localities 
in which these gifts have been bestowed are, Downshire-square, Read- 
ing, the Brock Hill estate, Forest Hill, Maidstone, St Margaret's op- 
posite Richmond, and the Woodbury Park estate, Tunbridge Wells. 
Principally through the suggestions of the Rev. Mr. Hoare, the incum- 
bent of Trinity Church and a local committee, the church on the 
Woodbury Park estate has been the first completed ; although it 
was the first in rotation given by the society. The foundation stone 
of St. John’s Church on the’ Lew, was laid on the Ist of June last and 
the church was consecrated on the 5th inst. The ground is of sufli- 
cient extent for the erection of a parsonage. Mr. A. Gough was the 
architect. The roof is open in the interior, the timber being stained 
in oak colour. The entire length of the church is fifty-two feet; the 
width of nave twenty-three feet six inches ; and across the transepts 
forty-eight feet. The height of the spire above the tower is eighty-six 
feet to the top of the vane. There is room for above 500 persons; but 
galleries can be built, if necessary, at the west end of the transepts 
The church is warmed and lighted with gas. The building is cruci- 
form, consisting of nave, north and south transepts, and chancel. The 
facing is of Kentish rag-stone, with Bath dressings. The ornamental 
—- is throughout in the decorated style of the fourteenth 
century. 

_MurDER OF AN ENGINEER IN TuRKEY.—The Press d’ Orient 
gives an avcount of a crime committed on the 27th ult., near Ismidt : 
—Mr. John Tenniswood, an Engljsh engineer, employed on a mine 
which is being worked near that place, came to Constantinople a few 
days before Christmas to receive a sum of money, and it is supposed 
that the object of his visit to the capital had become known. He re- 
turned to Ismidt late in the evening of the 27th, and immediately set 
out on horseback for the mine, followed by a servant. When between 
Guebeze and the mine a report of firearms was heard, and the servant 
saw his master fall from his horse. The man was seized with alarm 
and galloped off to the mine for assistance. On some persons return- 
ing with him to the spot, they found Mr. Tenniswood lying dead on 
the ground. He had received five wounds; the left arm was frac- 
tured above the elbow; two balls had entered his right side, and one 
of them had lodged in the spine, after cutting the arteries, Another 
struck the upper part of the right hand, and the last broke the fourth 
finger of the left hand. As soon as the event was made known at 
Constantinople, the minister of police sent off three skilful officers to 
Ismidt. An inquiry having been instituted, it was ascertained that 
two servants of the deceased had disappeared, and it is therefore sup= 
posed that these men committed the murder, in order to rob their 
master of the money which they expected he had about him. The 
body was on the following day brought to Galata, where a post-mortem 
examination was made, The body, in addition to the wounds already 
described, had the mark of powder on the shoulder, from which it is 
i that a the rst shots had not killed their victim, the 
neg eted their work by firing at him while struggling on 

Perstan Piceon-Towers. — The pigeon-towers (of Ispahan), 
which are numerous in the fields and gardens on both sides of the 
river, are the most singular structures I have seen in this country. 
These are high, round towers, slightly tapering upwards, with several 
small pointed domes on the top, full of apertures, by which the 
pigeons enter. The exterior of the tower is usually whitewashed 
and painted with fanciful cornices, and all manner of strange devices, 
producing a quaint ard picturesque effect. These towers are designed 
for the purpose of collecting the pigeons’ dung as manure for the 
melon gardens. The whole interior of the tower is divided into thou- 
sands of little triangular niches, in which the pigeons make their 
nests and rear their young. A few domesticated pigeons are first put 
into a tower, and they soon attract the wild ones, which come in 
myriads, and establish themselves in the domiciles prepared for them. 
They are all of a slaty blue colour, like our common wood-pigeon. 
The only entrance for man into the pigeon-tower is a door, or rather 
hole, near the bottom, which is closed up with a shutter or stone slab 
fastened in, and remains shut for the greater part of the year, during 
the periods of incubation and fledging of the young; and when 
opened, the bottom of the tower is found filled’ with the precious 
manure to the depth of several feet. Morier tells us, that a pigeon- 
tower will rent one hundred tomans yearly for the sake of the ma- 
nure, but I do not hear of anything now fetching so high a revenue. 
The melon-growers generally hire them for thirty or forty tomans, 
or even less. I have seen in Egypt pigeon-houses constructed some- 
thing on a similar plan, but on a much smaller scale.—Binning’s * Two 
I il — in Persia.” 

HE TasMANIA.—A new screw steamer bearin i i i 
has been launched at Port Glasgow. She is for Rg Ben np 
Australian Royal Mail Company, and is 360 feet long, and 39 feet 


Jan, 22, 1858. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ON THE THEORY OF HEAT AS A MOTIVE AGENT.* 

Srr,—Although I have stated that, in actual practice, it ap- 

ara, in as far as we have evidence to rely upon, that the highest 
duty which has ever been obtained from a given weight of steam 
has been by its admission upon the piston at a moderate pres- 
sure, and expanded to a moderate extent, it will be observed 
that I have not given support to this practice as leading to the 
highest theoretical results. 

If we neglect all losses and difficulties which accompany and 
which are perhaps inseparable from steam at an excessive pres- 
sure, we must then admit that the highest pressure in the boiler, 
coupled with the lowest pressure in the condenser, will give the 
highest duty for a given quantity of heat, provided the steam is 
expanded from the one pressure down to nearly that of the 
other. The advantages of very high pressure and great expan- 
sion have, however, even when neglecting those losses and diffi- 
culties, been rather overrated by most of your correspondents, 
as will hereafter be shown. But before attempting to explain 
or estimate the loss which arises from fall of temperature and 
condensation while expanding under pressure, I am anxious 
that the method of calculating the greatest power that can 
be obtained from a given weight of any gas or vapour, when 
expanding from one pressure down to another lower pres- 
sure at a constant temperature, should be thoroughly under- 
stood by all who have taken an interest in this question. 
The term vacuum, I perceive, frequently leads to an entire 
misapprehension of the whole subject. In considering the 
action of the steam engine and the quantity of work that may 
be obtained from any given weight of steam, it is the total pres- 
sure which exists in two separate vessels which requires to be 
considered,—that is, the total pressure in the condenser into 
which the steam is propelled by steam of a higher pressure from 
the boiler. If the pressure of our atmosphere were 10 lb., or 
30 lb., in place of 14°7 lb., as it is, it would not at all affect the 
action of a condensing engine, farther than slightly diminishing 
or increasing the force required to work the air pump, and 
causing a greater or less weight to be placed upon the safety 
valve, in order to obtain the same total pressure of steam within 
the boiler. When we find the mercury in an ordinary barometer 
standing at a height of 30 inches, and in another tube communi- 
cating with the condenser of a steam engine at a height of 5 
inches, instead of saying that we have a vacuum equal to 25 in 
of mercury, we shall have a clearer perception of the matter 
by considering that the total pressure in the condenser is equal 
to 5 inches of mercury, while the total pressure in the boiler is 
equal to 30 inches of mercury plus the weight placed upon the 
safety valve, or which may be indicated by the pressure gauge. 
It is not, however, absolutely necessary that the pressure in the 
boiler of a condensing engine should be as high as one atmosphere. 
If, for instance, we had a total pressure in the boiler of only 10 Ib. 
—say about 5 1b. less than atmospheric pressure—-while the total 
pressure in the condenser is only 21b., the piston, we ought 
to say, will be driven with a total force of 10 1b., but will, at 
the same time, be opposed by a constant force of 2 lb. ; there- 
fore, although the whole force of the steam is equal to 10 lb., we 
have only an available force of 8lb.; but when this steam ex- 
pands to two volumes we have not an available working force of 
4 lb., as I see is frequently estimated, but only 31lb. ‘The total 
force or pressure, which was 101b., is by expansion reduced to 
5 lb., while the opposing force or back pressure is still 2 1b. as at 
first ; hence the available force or working pressure is now re- 
duced to 5—2=31b, And if the volume were again doubled 
the total force would be reduced to 24 lb., as 10 + 4 = 24; but 
as we have still an opposing pressure of 2 ]b., the useful pressure 
would then only equal $lb.: and the pressure in the boiler 
being only five times that of the pressure in the condenser, by 
expanding to five volumes, we should have an equal pressure 
upon each side of the piston; and it is obvious that nothing 
could be gained by continuing to expand beyond this point. 
Hence the utmost limit to which expansion can be carried with 
advantage will correspond with the number of times which the 
total pressure of vapour in the condenser is contained in the 
total pressure of steam in the boiler. This is always assuming 
that the volume varies inversely as the pressure. 

Then, supposing a piston is propelled through one foot 
before expansion begins, with a total force of 101b., and 
opposed by a pressure of 21b., we should, without expansion, 
have an available force of 8 foot-lb.; and in expanding this steam 
From ee ee oe oe oo 1to3 8 4 65. vols, 
‘The total steam.force would equal .. -» 10 169 209 23°S 261 ft.-Ib, 
While the total opposing force wouldequal 2 4 6 8 10 ft..lb 
And the available force would equal -» 8 129 149 15°8 161 ft.-lb. 
‘The gain by expansion would, therefore,equal 0 61 86 Y97°5 101 pent 
The number °69 is the hyperbolic logarithm of 2, while 1-09, 
1°38, &c., are the hyperbolic logarithms of 3 and 4. We, there- 
fore, see that, with steam in the boiler at a pressure five times 
greater than the steam in the condenser, we obtain, by expand- 
ing to five volumes, double the duty that we could from 
the same weight of steam when used without any expansion. It 
will be observed that, when expansion is carried to its utmost 
limit, the total opposing force is precisely equal to the total 
force of the steam when it first enters the cylinder, up to 
the point where expansion begins. Let us, for instance, suppose 
that one cubic foot of steam issues from the boiler and enters 
the cylinder, with a total pressure of 101b.: after the piston has 
travelled through this one cubic foot of space, if a communica 
tion is made with the condenser, the pressure in which is 2 lb., 
8-10ths of the whole steam would instantly rush to the condenser, 
but the remaining 2-10ths—that is, one cubic foot at a pressure 
of 21b.—would have to be expelled by the return of the piston. 
If, then, in place of permitting this steam, after the piston has 
travelled through one foot only of space, to flow to the condenser, 
we allow it to expand and drive the piston through another 4 feet 
of space, we shall then have in the cylinder 5 cubic ft. of steam 
at a pressure of 2 lb., but when a communication is opened to 
the condenser, none of this steam will leave the cylinder until 
expelled by the return of the piston; and the force required to 
expel this 5 cubic feet of steam with a pressure of 2 lb. cannot 
be less than what was first given to the piston by 1 cubic foot of 
steam with a total pressure of 10 lb. The force with which the 
steam expands from the one pressure to the other is, therefore, 
the utmost that can be got out of it, thatis, without adding the 
force with which the piston is propelled before the steam is cut 
off; since we see that, when expansion is carried to its utmust 
limit, this initial force, or at least an equal quantity, is alto- 
gether absorbed in expelling the vapour from the cylinder 

* We think it will be impossible forthe advocates of low pressure steam to 
complain of the space we have this week given to their side of the question. 
As our correspondent’s letter not only refers to the direct question between 
the high and low pressure rivals, but also discusses the whole dynamic theory 
of heat, we have published it in full, considering it well worthy of perusal, 
and presuming it will be read with interest by the advocates of all p 
and opinions. 
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into the condenser, that is, always under the assumption that 
the volume of any given weight of vapour is inversely as the 
pressure, It will be observed that, when the opposing pressure 
is not less than 1-5th of the propelling pressure, there is not much 
gained by expanding to more than three volumes. In looking at 
the figures given, it will be seen that by expanding to three volumes 
we have 14°9 foot-lb. of work, or equal to nearly an average pres- 
sure of 5 1b. through 3 feet, and by expanding to five volumes, 16°1 
foot-lb. of work, or equal to an average of 16°1+~5=3-2 lb. through 
5 feet of space. The difference, neglecting friction, &c., is only 
equal to about 7 per cent. When the pressure in the boiler is 
doubled, if the pressure in the condenser is doubled at the same 
time, we should have the same work from the same weight of 
steam. The same sized cylinder would with the same velocity 
of piston give double power, but shonld in the same time con- 
sume a double weight of steam. With a pressure in the boiler 
of 75 lb., and condenser 15 lb., or with a non-condensing engine 
(which is the same as a condensing engine with a condenser with 
a pressure of 15 lb.), we cannot expand with advantage beyond 
five volumes, and should gain little, or more likely nothing, by 
expanding to more than three volumes. When a non-condensing 
engine works without expansion with steam at a total pressure 
of 30 lb., half only of this force is effective, as the piston is con- 
stantly opposed by a pressure of 15 ]b., and we could only expand 
in this case to two volumes, by which we should gain about 38 
per cent.—that is to say, in place of having a force of 15 Ib. 
effective, say through one foot, we should have an average force 
of 10-4 lb. through 2 feet. I notice, however, that some of your 
correspondents would in this case make the average pressure 
12°4 in place of 19-4. Their mistake lies in altogether neglecting 
the back pressure, and in thinking that since this steam has 
a pressure of 15 lb above the atmosphere, as indicated by the 
pressure-gauge, it will still have a pressure of 74 lb. above 
the atmosphere after having expanded to a double volume, and, 
when expanded to a quadruple volume, 3} lb. above the atmo- 
sphere, so that by this absurd reasoning we might expand to any 
extent whatever, and still have steam at a pressure something in 
excess of one atmosphere. This may be more clearly understood 
by referring to the following figure, which represents the action 
of any perfect gas when expanding at a constant temperature. 
The shaded portion of the figure A, b, d, H, represents the back 
pressure, that is, the pressure in the condenser, or the pressure 
of the atmosphere if the engine is non-condensing. The steam 
is supposed to be admitted into the cylinder while the piston 
travels from C to D ata pressure five times greater than the 
back pressure, The total work of the steam before expan- 
sion begins is represented by the area A, C, D, B, and the back 
pressure by the area A, H, nm, B; and in expanding to five 
volumes the pressure would fall as indicated by the line C, F, and 
not as indicated by the dotted line C, ¢, as I have said it is fre- 
quently represented. The total work of the steam when 
expanded to five volumes is represented by the area A, C, D, F, E, 
and the back pressure is represented by the area A, E, F, H, 
which is equal to the area A, C, D, B; so, as I have already said, 
it will be seen that when expansion is carried to its greatest 
limit, the back pressure is equal to the total force which 
the steam exerts up to the point at which it is cut off. The 
available work is then represented by the area H, C, D, F, 
which is equal to the area B, C, F, E. It will be observed 
that, if expansion were carried beyond five volumes, the line C, F, 
would fall below the line H,d, so that the back pressure would be 
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greater than the working pressure. If we call the area, A, C, D, B 
equal to 1, then the area B, C, F, E, is equal to the hyperbolic 
logarithm of 5, which is 1°60943, A diagram taken from an 
engine at work would represent only the lines or area F, H, D, 
C, F, and from this area we calculate the work for each stroke of 
the piston, but can form no estimate of the quantity of steam 
consumed, unless we also know the magnitude of the opposing 
pressure. In a condensing engine the working pressure is 
generally much more than five times the pressure in the con- 
denser ; but in a non-condensing engine the working pressure is 
more frequently less than five times the opposing pressure. 
When fall of temperature is taken into consideration, the pres- 
sure in expanding falls much more rapidly than is indicated by 
the line C, F. In actual practice, however—that is, when we 
examine the diagrams taken by the indicator from engines 
at work—we more frequently find that the pressure does 
not fall so rapidly as is indicated by the line C. F., but 
follows more closely the dotted line C,e. This, however, 
is only a vroof of the great ‘quantity of steam which 
condenses when it first enters the cylinder, and we gene- 
rally find that the greater the expansion the greater is the 
extent of this condensation. Whena thermometer is applied we 
always find that the temperature of the cylinder is far below the 
temperature of the steam in the boiler, and it is impossible for 
steam to enter a vessel without partial condensation, when the 
temperature of the surfaces with which it is brought in contact 
is less than corresponds to the pressure ; so that, although the 
piston may only have travelled through one cubic foot of space 
before the steam is cut off, two cubic feet of steam may have left 
the boiler, half of which has condensed in heating the internal 
surface of the cylinder, but as soon as expansion begins, and the 
pressure is lowered, this water again gradually rises in the form 
of steam, taking back the heat first given to the metal ; and when 
a communication is made with the condenser, if part of this water 
still remains unevaporated, as it will, it will then rise rapidly in 
the form of steam, by which the back pressure is not only greatly 
increased, but the cylinder is again left as cold as at first, and 
ready to operateagain as a condenser to the next steam that enters. 
Engineers frequently point exultingly to their indicator diagrams 
as an evidence of the great economy they are deriving from 
great expansion, but unless accompanied by the quantity of 
water evaporated in the boiler, no proof is more fallacious. I 
could give an instance of recent occurrence where, with a pair of 
large engines, cutting off at about two-thirds stroke, the quantity 
of water evaporated for each pound of coal, which was weighed 
(estimating from the indicated diagrams) was found to be nearly 
8 lb. ; but when the steam was cut off at 1-15th of thestroke, and 
the quantity of water again calculated from the volume of steam 
manifested by the indicator, it appeared as though the boilers 
were evaporating little more than 4 1b. of water for each pound 











of coal consumed! The cause was obvious, nearly half of the 
steam generated in the boiler condensed on entering the cylinder, 
and was again re-evaporated, or mostly so, from the cylinder, 
while a cqmmunication was opened to the condenser at each 
alternate stroke, The gain by expansion was in this instance 
more than counterbalanced by condensation. The loss from 
this cause may, however, in a great measure be avoided (as it is 
in the Cornish engine), by encasing the cylinder in steam ata 
pressure and temperature much higher than that which is ad- 
mitted upon the piston ; and this simple mode of superheating 
the steam has perhaps advantages over any other method yet 
tried or proposed. But leaving this for the present, I trust it 
will be seen from what has heen stated that the greatest amount 
of work that may be obtained from a given weight of steam doe- 
not depend upon the difference between two pressures, but altos 
gether upon the number of times which the pressure of the vapour 
in the condenser is contained in the pressure of steam in the 
boiler, that is, always neglecting friction, and still assuming that 
the volume varies inversely as the pressure. An engine, with a 
pressure of 3 lb. in the condenser, and 15 Ib. in the boiler, the 
difference of the pressures being 12 lb., would give double the 
power that could be obtained from the same weight of steam 
with a pressure of 10 lb, in the condenser and 22 Ib, in the 
boiler, although the difference is also 12 lb.—that is, assuming 
the steam to be expanded to its utmost limit in both cases. In 
the first case, the steam could be expanded to five volumes, and 
in the last to 2! volumes only. Supposing an engine to be driven 
backwards, steam would be taken from the condenser and forced 
back to the boiler. The vapour from the condenser would in 
this case always assist in driving the piston, and it is obvious 
that the greatest power that can be obtained from any given 
weight of steam cannot be more than would be required to 
return it from the condenser back to the boiler. If the pressure 
in the condenser were the same as the pressure of the steam in 
the boiler, any quantity of steam might be transferred from the 
one vessel to the other, in either direction, without any expendi- 
ture of power beyond what would be necessary to give motion 
to the piston, and drive the vapour through the passages. To 
transfer 1 lb, weight of steam from a condenser, with a 
pressure of 1 Ib., into a boiler with a pressure of 10 lb. would 
require precisely the same power that would be required to 
trausfer the same weight of steam from a condenser with a 
pressure of 10 lb, into a boiler with a pressure of 100 Ib. In 
the last case the cylinder would, of course, only require to have 
1-10th of the capacity to deliver the same weight of steam for ecah 
stroke of the piston. Then supposing we have one engiuve with 
condenser at a pressure of 1 lb., and boiler 301b., and another 
engine with condenser at a pressure of 30 Ib., and boiler 30 x 30 
=900 lb., the power required to transfer a pound weight of steam 
from the condensers to the boilers would, in either case,be precisely 
the same. Hence to double the power that may be obtained from 
1 lb. of steam at a pressure of 30 1b, with condenser at 1 Ibl, 
when expanded from the one pressure to the other (that is, to 
thirty volumes), requires a pressure in the boiler of 900 1b , with 
condenser at a pressure of 1]b., and expanded to 900 volumes, 
that is, always assuming that the volume of any given weight of 
steam varies inversely as the pressure; or, in other words, 

the product of the volume and pressure of any given weight of 
steam is a constant quantity; but, although this is true, or, at 
least, exceedingly near the truth, with any perfect gas at a 
uniform temperature, it is not so when the temperature is con- 
stantly changing. I will give hereafter a table of the tempera- 
ture, pressure, and volume of a pound weight of steam at dif- 
ferent pressures with the quantity of heat required for its pro- 
duction, and the quantity which condenses while ———. 
along with the method by which this has been estimated. 
speaking here of the steam which condenses while ex i 

I do not allude to condensation from contact with colder 
surfaces, but to an actual loss of heat (or motion) which 
is abstracted from the steam and transferred to the piston. 
All gases and vapours are assumed to ist of 

small atoms moving or vibrating in all directions with 
rapidity; but the average velocity of those vibrations can 
be estimated when the pressure and weight of any given volume 
of the gas is known, as it is simply the impact of those numerous 
small atoms striking in all directions by which pressure is pro- 
duced. The greater the number of those atoms, or the greater 
their aggregate weight, and the higher the velocity, the greater 
is the pressure. A double weight of a perfect gas when confined 
in the same space and vibrating with the same velocity (that is, 
having the same temperature) gives a double pressure ; but the 
same weight of gas confined in the same space will, when the 
atoms vibrate with a double velocity, give a quadruple pressure. 
An increase or decrease of temperature is, therefore, simply an 
increase or decrease of molecular motion. The truth of this 
hypothesis is very well established, from the numerous experi- 
mental facts with which it agrees. The specific heat of different 
gases, as calculated by Classius from the pressure and weight 
alone, agrees very closely with Regnault’s experiments In. ex- 
panding air to a double volume it does not fall appreciably in 
temperature if no external work is performed, which has 
repeatedly proved ; but taking air at, say 230 deg., and expanding 
this under pressure, that is, in giving motion to a piston, raising 
a weight, or otherwise doing work by giving motion to some 
other body, the temperature would fall nearly 170 deg., when 
the volume was doubled, that is, from 230 deg. to 

60 deg.; and, assuming the initial pressure 40 1b., the final 
pressure would be 15 1b. When a pound weight of air in ex- 
panding (whatever may be the temperature or pressure) raises 
130 lb. one foot high, it loses 1 deg Fah in temperature ; in other 
words, this pound weight of air would lose as much molecular 
energy as would equal the energy acquired by a weight of one 
pound in falling from a height of 130 feet. When a gas is con- 
fined in a cylinder under a piston, as long as no motion is giver 
to the piston the atoms in striking will rebound from the piston 
after impact with the same velocity with which they ap 

and as loug as no motion is given to the piston none will be lost 
by the atoms; but when the piston yields to the pressure the 
atoms will not rebound with the same velocity, but will return 
after each succeeding blow with a velocity constantly decreasing 
as the piston continues to recede. Then the motion gained by 
the piston will, it is obvious, precisely equal the energy (heat, 
vis viva, or by whatever other name we choose to ptr mole- 
cular motion) which is lost by the atoms. The conversion of heat 
into power or power into heat is, therefore, simply a transference 
of motion, and we might as well expect one billiard ball to strike 
and give motion to another without losing any of its own 
motion as to suppose that the piston of an engine can be set in 
motion without a similar quantity of energy being lost by 
some other body. Then, supposing that in passing 1 Ib. 
of steam from a boiler directly to a condenser (without 
giving moti n to an engine) we find that this pound of steam 
raises 1,000 lb. of water one degree in temperature, we should 
surely say that this was all the heat which the steam had taken 
from the fuel, and we cannot conceive it possible, by any means 
whatever, that more could be got from it; yet, if steam 
gave motion to an engine, we might, from the power obtained, 
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raise 100 Ib. of water one degree. Then if the steam still carries 
the same quantity of heat to the condenser, notwithstanding the 
motion it gives to the engine, we should by this means have 
1,100 |b. of water raised one degree; surely an amazing result. 
But I would ask such as can believe in this, whence have we to 
conceive this surplus heat to spring? By answering this single 
question, in a satisfactory manner, Mr. Craddock will give greater 
support to his views than he ever will by volumes of such letters 
as he-has written. I did not imagine that Mr. Craddock would 
have attempted to bolster up such an absurdity. If, however, 
he will persist in asserting that 1001b., or any other quantity of 
water, can be raised in temperature without abstracting a like 
quantity of heat or energy from some other body, be must remain 
in the position he has chosen, and rank with those that still 
believe in the possibility of perpetual motion.* Mr. Craddock’s 
letters are, however, somewhat conflicting. What he means 
by asking if I “require to be told that human beings, even with 
the aid of science,Aave no means of producing” (creating, 
I presume he means), ‘‘a power of any kind,” 1 caunot 
comprehend. If I have ever written a single sentence that 
would lead any one to suppose that I had formed any such con- 
ception, I should be glad to have it pointed out, as the theory 
which I have been advancing conducted us, as I imagined, to a 
conclusion directly opposite. ‘Motion and force,” as Professor 
Rankine has said, “being the only phenomena of which we 
thoroughly and exactly know the laws, and mechanics the only 
complete physical science, it has been the constant endeavour of 
natural philosophers, by conceiving the other phenomena of na- 
ture as modifications of motion and force to reduce the other 
physical sciences to branches of mechanics. Newton expresses 
a wish for the extension of this kind of investigation. The 
theory of radiant heat and light having been reduced to a branch 
of mechanics by means of the hypothesis of undulations, it is 
the object of the hypothesis of molecular vortices” (oscillation 
or vibratory motion) “to reduce the theory of thermometric 
heat, and elasticity also, to a branch of mechanics, by so con- 
esiving the molecular structure of matter, that the laws of these 
phenomena shall be the consquences of those of motion and 
force. This hypothesis, like all others, is neither demonstrably 
true nor demonstrably false, but merely probable in proportion 
to the extent of the class of facts with which its consequences 
agree. It must, however, be remarked that, whether the 
hypothesis of molecular motion be probable or improbable, the 
theoretical and practical results arrived at in regard to the 
mechanical action of heat remain unaffected, being deduced 
from principles which have been established by experiment and 
demonstration.” Such are (nearly) the words of Professor 
Rankine, who was, I believe, the first to demonstrate that steam 
must condense while expanding under pressure ; and from the 
same principles, he was also able to tell us the specific heat of 
air before it was otherwise knowa—the accuracy of his deduc- 
tions having since been verified to within less than one per 
cent., by the careful experiments of Regnault, 

The beat experimeuts we had, previous to those made by 
Regnault, in regard to the specific heat of air, were those 
of Delaroche «nd Berard, in which it is given at ‘266; but 
in estimating from the mechanical theory of heat, Professor 
Rankine said that this must be erroneous, and that the specific 
heat of air could not exceed *240 deg. Since this statement was 
made, and after making 100 experiments, Regnault has told us 
that he found the specific heat of air 238 deg., and that it is the 
same at all pressures from one to ten atmospheres, or at least 
differs so little as to be almost inappreciable. This coincidence 
it seems to ino should have something like the same tendency 
in strengthening our belief of the theory upon which Rankine’s 
estimate was made, as the discovery of an unknown planet, pre- 
viously indicated by La Verrier and Adams, had in confirming 
our faith in regard to the science of astronomy. 

The mechanical theory of heat, however, rests upon amuch wider 
basis, and proofs of its trath are constantly accumulating, From 
the same theory,when the weight of any liquid whatever is known, 
with the comparative weight of its vapour at different pressures, 
the Jatent heat at those different pressures is readily estimated, 
and this method of estitaation agrees with the best experimental 
results, as will hereafter be shown ; and when the latent heat is 
also known the specific heat of the liquid can at once be deter- 
mined, or, in other words, we can determine the quantity of work 
in foot-pounds by agitating the liquid or by friction, which would 
be required to raise the temperature of any given quantity of the 
liquid, say 1 deg. in temperature. Joule has determined by direct 
experiment that 772 foot-pounds of work is required to raise the 
temperature of one pound of water 1 deg., but this can be deter- 
mined otherwise from theory, and altogether independent of 
Joule's experiments. And in the same manner the quantity of 
work which will raise the temperature of any other liquid 1 deg, 
can also be determined. This theory has,therefore, proved itself to 
be of great practical utility, since it also enables us to discover 
the utmost power it is possible to realise from the combination 
of any given weight of carbon and oxygen, or any other known 
elementary substances, with nearly as much precision as we can 
estimate the utmost quantity of work it is possible to obtain 
from a known weight of water falling from a given height. 

I will now give an approximate estimate of the quantity of 
work that may be obtained from 1 1b. weight of steam, deferring a 
more accurate estimate along with the expenditure of heat for a 
subsequent letter, and after the theory has been more fully ex- 
plained. In the first place, however, I may observe that I no- 
ticed in your last impression a letter by Mr. F. W. Turuer, in 
which he says, that according to Regnault’s experiments, a cubic 
foot of steam at a pressure of 15 1b. weighs ‘0373 lb. New, if 
Mr. Turner means to say, as no doubt he does, that this is the 
weight at the temperature which corresponds to that pressure, 
that is, at about 213 deg., he is slightly mistaken in regard to 
the result of Regnault's experiments. I believe I have read the 
very Jast information which Regnault has given on this subject, 
in which he says very distinctly that he has not yet determined 
the density of saturated steam or other vapours, and speaks of 
the difficulty in arriving at this; but as he has been for a con- 
siderable time engaged in this investigation we may expect soon 
to learn the result of his experiments. But, although the den- 
sity of saturated steam—that is, steam at a temperature no 
higher than corresponds to the pressure—has never been de- 
termined, the density of superheated steam is very accu- 
rately known from the experiments of Regnault and many 
other physicists, and is given at about ‘622, that is to say, the 
comparative weight of any given volume of steam in a perfect 
gaseous state is to the same volume of air at the same tempera- 
ture and pressure as 622 is to 1,000; or, in other words, 622 Ib. 
of perfect steam and 1,000 Ib. of air at like temperature and 
pressure are equal in volume. 

If we take two cubic feet of air at a temperature of say 213 deg. 





* By referring to the Exauvgr, for March 21st, 1856, page 150, your readers 
will find some valuable editorial observations on this subject, and to which I 
alluded in a former letter. You have there stated that “there are respectable 


men who still entertain the notion that the work of steam is got for nothing, 
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and total pressure of 74 lb., by increasing the pressure to 15 lb., 
we would of course have one cubic foot; but, in taking two 
cubic feet of steam at the same temperature and pressure of 74 
1b., and increasing the pressure to 15 1b., we should not have one 
cubic foot at this pressure, but a rather less quantity ; that is, 
always assuming the temperature constant. The loss of volume, 
however, at this low pressure, would not be very material, but 
at very high pressures is very considerable. If then, in place 
of telling us that one cubic foot of steam, at a pressure of 
15 lb, and temperature of 213 deg., weighed °0373 Ib., Mr. 
Turner had said that this was the weight of two cubic feet at a 
pressure of 74 lb., or of 4 cubic feet at a pressure of 37 1b., with 
a temperature of 213 deg., he would have given us something 
like the results which have been arrived at by Regnault, and 
many other physicists. 

From the direct experiments which were made by Southerner, 
by enclosing the steam cylinder of an engine within the boiler, 
and working at full pressure, it appeared that the volume of 
steam between pressures of 20]b. and 60 lb. was nearly inversely 
as the pressure, that is to say, notwithstanding increase of tem- 
perature, it appeared that a cubic foot of steam at 60 lb. weighed 
as much as 3 cubic feet at a pressure of 20 lb. I may at present 
state that according to an estimate I have made from the pressure 
and latent heat, as determined by Rognault, and from the known 
mechanical equivalence of heat, it appears that 1 lb. weight of 
steam at a pressure of 1 Ib. on the square inch, or 144 lb. on the 
square foot, and temperature of 103 deg. will measure 332 cubic 
feet. The product of the volume and pressure will, therefore, 
equal 332 x 144 = 47,808 foot-lb.—that is to say, 332 cubic feet 
of ateam working without expansion against a perfect vacuum 
would raise 47,808 lb. one foot high; and ata pressure of 100 lb. 
or 14,400 lb. on the square foot, and temperature of 329 deg. 
1 Ib. of steam by the same method of estimation will measure 
4°35 cubic feet. The product of the volume and pressure would 
therefore equal 14,400 x 4:35 = 62,640 foot-lb. According to the 
usual method of calculation—tbat is, in assuming steam as per- 
fectly gaseous at temperatures no higher than corresponds to the 
pressure—the first number would equal 48,200, and the last 
67,400 foot-lb, At any pressure less than 50 to 60 lb. and 
temperature of 329 deg.—that is, at a pressure not much 
exceeding half that which is due to the temperature—the 
product of the volume and pressure of 1 lb. of steam 
would always equal 67,400 foot-lb., provided this tem- 
perature of 329 deg. is constantly maintained. If, then, 
we expanded 1 lb. of steam from a pressure of 100 Ib. to 1 Ib., 
maintaining at the same time a constant temperature of 329 deg., 
the volume would have to be increased nearly 108 times, 
orfrom 4°35 cubic feet to 468 cubic feet. This being the volume 
of 1 lb. of steam at a pressure of 1 Ib. and temperature of 329 deg. 
and the product of the volume and pressure, which, before 
expansion, only equalled 62,640 foot-1b.,would now equal 67,400 
foot-lb.; as 468 x 144 = 67,400 nearly. Then, according to 
Pambour’s estimation, 1 lb. of steam at a pressure of 100 lb. 
measures 4°68 cubic feet, and in expanding to 100 volumes at a 
constant temperature of 329 deg., we would have 468 cubic feet 
at a pressure of 1 1b.; but when the temperature falls precisely 
in accordance with the pressure, as assumed by this author, we 
should, according to his estimation, have a pressure of 1 lb. by 
expanding to seventy-one volumes; thatis to say, by expanding 
4°68 cubic feet of steam fully seventy-one times, the pressure 
would fall from 100 to 1 lb., and the temperature from 329 deg, to 
103 deg; when at the end of this expansion we should have 
335 cubic feet of entire steam at a pressure of 1 Ib. 
According to the theory, however, of which I have been speak- 
ing, we should in the first place only have 4°35 cubic feet to begin 
with, in place of 4°68 as assumed by Pambour, and by expanding 
this smaller volume rather less than sixty times the pressure 
would fall to 1 1b. and the temperature from 329 deg. to 103 deg ; 
when in place of having 335 feet of steam entire, as assumed by 
Pambour, we should only have 259 cubic feet of steam ; the resi- 
due, that is rather more than 1-5th ofthe whole, having been 
converted into water while expanding—that is, on the assumption 
that the steam expands under pressure, and without heat from 
any external source being supplied while expanding. 

I will in a future letter give an estimate of the theoretical 
work of 1 lb. of steam under such circumstances ; but it is obvious 
that it would be impossible for steam at a pressure of 1]b., and 
water at a temperature of 103 deg. to leave a cylinder without part 
of this water being evaporated, if the temperature of the cylinder 
were higher than 103 deg. ; and if the temperature of the cylinder 
were less than 329 deg., steam could not be admitted at a pressure 
of 1001b. without partial condensation. Alternate condensa- 
tion and re-evaporation could therefore only be prevented 
by the cylinder changing in temperature from 329 deg. to 
103 deg. during each stroke of the piston. Or if the 
steam were taken through two, or say three, cylinders 
the first would require to change from 329 deg., to 254 deg., the 
second from 254 deg. to 179 deg. and the third from 179 deg. to 
103 deg. during each alternate stroke, which is obviously impossible. 
In practice, therefore (when the cylinder is not furnished with a 
steam casing, or otherwise heated), when the steam is permitted to 
enter the cylinder at full pressure from the boiler (that is, with- 
out being partially throttled, or what is termed wire-drawn, by 
which it is slightly superheated) and used expansively, the cylinder 
assumes an intermediate temperature, somewhere between that 
which corresponds to the pressure at which the steamis admitted 
and that to which it is expanded; so that the greater the expansion 
the colder is the cylinder, and consequently the greater is the 
——* of steam which condenses on its first admission, and by 
the re-evaporation of which, when a communication is open tothe 
condenser, the resistance to the piston’s return is also greatly 
increased. This evil, therefore, operates in a double or treble 
manner, as we are not only deprived of the duty of this portion 
which condenses, but it starts again into life precisely at the time it 
is wanted to be got rid of, rushes towards thecondenser, and there- 
by not only magnifies the opposing pressure but also refrigerates 
the cylinder. ‘Therefore, when the cylinder is not furnished with 
a steam casing as supplied by Watt, or otherwise heated, there is 
greater difficulty in reducing the opposing pressure to 2 lb., with 
an initial pressure of 40 lb., than there is in reducing this to 
1 Ib., with an initial pressure of 201b. And the utmost power 
(as will be shown in a future letter) it is possible to obtain from a 
given quantity of heat witb the pressures of 40 lb. and 2 Ib. isa 
very small fraction more than with the pressures of 20 1b. and 
1]b. I have noticed that claim is made to a less Joss from 
friction with high pressure by the use of smaller cylinders with 
less rubbing surfaces. This, however, may be questioned. To 
prevent steam of double pressure from passing the piston will 
require something like a double tightness of piston; whereas a 
cylinder with a double rubbing surface has a quadruple area. 
The saving in this respect is, therefore, as likely to be in favour of 
the low pressure as not. A claim is also made for less loss by 
radiation from smaller cylinders; but we know that when the 
entire surface of the boiler is exposed to the atmosphere, the 
loss of heat does not much exceed 10 to 15 per cent. of the 
whole steam produced. How much less, then, must be the loss 
from the smaller surface of the cylinder! A joss of heat from 





the cylinder, however, is greatly more mischievous in its actions 
than a much greater quantity taken from the boiler. 

The steam-jacket, as applied by Watt, was not intended by 
him to prevent external radiation, as it is obvious that this 
would be thereby increased, but to supply an extra quantity of 
heat to the cylinder that condensation within might be pre- 


vented. I may here remark that I have read (although I forget 
at present where) that this eminent man had some misgivings 
about the ratio of the fall in pressure (of steam while expanding) 
and temperature precisely corresponding. 

Some suspicion of partial condensation was also entertained 
by others long before the nature of heat was as well understood 
as it now is. 

In avery able paper on steam, by M. Jeanneny,* in speaking 
of expansion, he says, “ We are fully warranted in deducing the 
existence of the law of partial condensation, otherwise the 
vapour of water is au anomaly among the other gases: it would 
violate the law of continuity.” 

The steam-jacket, as applied by Watt, was not so successful 
in preventing condensation as it now is, as applied to the 
Cornish engine, as in those engines the pressure in the casing, 
as has already been remarked, is generally about double 
that of the steam which is admitted upon the piston, and 
there is a considerable advantage in having a high pressure 
in the boiler, although not used upon the piston, besides 
that of supplying the steam-jacket; for although steam 
condenses in expanding under pressure, it becomes super- 
heated in falling from a high to a low pressure without doing 
work—that is to say, although it falls in temperature it does 
not fall so low as corresponds to the lower pressure. Suppos- 
ing, for instance, that a boiler were filled with air and maintained 
at aconstant pressure of 30 lb., and say a temperature of 60 deg., 
if this air were permitted to flow upon a piston with a pressure 
of only 15 lb., although the air would expand to a double volume 
we would scarcely have any perceptible change in temperature, 
as loss of temperature depends principally upon the work done; 
and we would obtain no more work by expanding in this manner 
from two cubic feet ot air at a pressure of 15 1b. than we should 
from one cubic foot at a pressure of 30 lb. without expansion. 
The work we obtain in either case is only equal to that which 
expelled the air from the boiler, and I have supposed that the 
pressure in the boiler should be maintained constant, so that 
when one cubic foot leaves the boiler another must take its 
place; we have, therefore, simply transferred a cubic foot of 
air from the boiler to the cylinder. When a cubic foot of steam 
leaves a boiler and propels a piston through one cubic foot of 
space another cubic foot rises from the surface of the water in 
the form of vapour, and the steam in the cylinder, after having 
followed the piston through one foot, is still precisely in the 
same state as the steam in the boiler—the steam so far having 
merely acted as a medium through or by which the force is com- 
municated from the surface of the water to the piston, in the 
same manner as we may say that the connecting rod of an engine 
communicates the motion of the piston to the crank: and the 
quantity of heat given to the boiler during this process may be 
divided into three separate portions, the first being that which 
is required to raise the temperature of the water to the generat- 
ing point ; the second, which is by far the largest portion, being 
that which is required to separate the particles or atoms of the 
water—that is, to overcome (what I think is erroneously termed) 
their attraction ; and the third and smallest portion being that 
which gives motion to the piston. The three several portions at 
different pressures and temperatures will be given on a future 
occasion, but the last portion which gives motion to the piston 
with any given pressure in the boiler does not greatly differ in 
its effect with whatever lower pressure it may be admitted upon 
the piston—that is, neglecting back pressure and assuming that 
it works against a perfect vacuum. If, for instance, steam 
from a boiler, with a pressure of two atmospheres, were 
so throttled as to be permitted to enter a cylinder, and follow 
the piston with a pressure of only one atmosphere, the tempera- 
ture would not fall so low as to 212 deg. although it would 
have nearly a double volume, and the product of the volume 
and pressure of a given weight of steam after expanding in this 
manner would be nearly the same as before expansion. If the 
steam were perfectly gaseous—that is, considerably superheated 
before being permitted to expand in this manner, the fall in 
temperature would, like air, be almost imperceptible ; while, at 
the same time, superheated steam, while expanding under full 
pressure, falls much more rapidly in temperature than saturated 
steam. Again, ifsteam were permitted to flow from a boiler, and 
fall into a comparatively vacuous space without giving motion 
to another body, the temperature of the steam which entered 
this space would rise much higher than that of the steam in the 
boiler. If, for instance, we had two vessels placed side by side, 
one vacuous and the other filled with air at say two atmospheres, 
a communication being opened from the one to the other, the 
pressure would become equal in both vessels; and while the 
temperature fell in the vessel which the air left, it would rise in 
the other; but although the air expanded in this manner toa 
double volume, we would on the whole have no appreciable loas 
of heat, for if the separate portions of air were again mixed toge- 
ther, the temperature of the whole would be very nearly the 
same as at first. This was the only natural inference which I 
was many years ago able to draw from the experiments of Pro- 
fessor Leslie,+ and which inference has since been confirmed by 
the experiments of both Regnault and Joule. The heat required 
to raise the temperature of a pound weight of air when confined 
in a space of one cubic foot would be the same in quantity, or 
at least very nearly the same, as would be required to raise the 
same weight of air through the same increments of temperature 
when filling a space of 10 cubic feet. This has been also proven 
by Regnault, and conforms with theory. 

Taking dry air at a temperature of 60 deg. and expanding this 
to a double volume under pressure, the temperature would fall 
nearly 130 deg., but in taking air at a temperature of 580 deg. 
and expanding this under pressure to a double volume, the tem- 
perature would fall nearly 260 deg. The volume of any given 
weight of air at a temperature of 580 deg. would be double that 
of an equal weight at the same pressure with a temperature of 
60 deg.; and at atemperature of 580—260=320 deg., the volume 
would also be double that of an equal weight at the same pres- 
sure with a temperature of 60—130 = —70 deg., that is, 70 deg. 
below the zero of Fahrenheit’s thermometer; the total force 
of any given weight of air in expanding to a double volume, 
and from a temperature of 580 to 320 deg. would therefore be 
double that of an equal weight of air while expanding to a double 
volume, from a temperature of 60 deg. to —70, and when the total 
force is doubled, the quantity of heat which disappears is also 
doubled. I have already said that when 130]b. is raised one foot 
by the expansion of 11b. weight of air the temperature falls 1 deg. 
It must, however, be remembered that we can only obtain a 
small portion of this 130 Ib. as available work, as the heat which 
disappears does not depend upon the work we realise but upon 








* See the Practical Mechanic's and Engineer's Magazine of 1844, vol. iii., 
page 231. 
+ See Thomson, on Heat, page 108. 
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the total opposing force, which includes all resistance from any 
external source whatever. When we compress air, our atmo- 
sphere descends and follows the piston, assisting in this operation 
with its whole weight, and when air is expanded, the motion 
of the piston is again opposed by the whole weight of 
our atmosphere, which is again elevated; so that, although 
in expanding air the heat which disappears is in propor- 
tion to the total opposing force, this is much greater 
than can be rendered available; and conversely when air 
is compressed, the heat generated is much greater than that 
which is due to the work we require to expend, as we are 
assisted, as I have said, in this operation by the fall of our at- 
mosphere. 

My present object being to show that the fall of temperature 
of a gas while expanding depends nearly altogether upon the 
manner in which this change of volume takes place, I will re- 
serve what I have further to say upon this part of the subject 
for a future occasion; and now, as I have promised, give 
an approximate estimate of the work that may, under 
given circumstances, be ubtained from one pound of steam of 
moderate pressure. From what has been said it will be seen 
that steam, as used in the Cornish engine, may be treated as 
perfectly gaseous, and as expanding at nearly a constant 
temperature, without any material variation. The only record 
we have on which perfect reliance can be placed in regard to 
the actual work performed is, I believe, that of Mr. Wickstead, 
and to which I have already referred. Those experiments were 
persevered in steadily for months, the water supplied to the boiler 
was accurately measured, the coals weighed, and the water 
lifted by the pumps was also measured. With a total 
pressure in the boiler and steam casing of 51 lb. temperature, 
283°, by admitting this steam upon the piston at a pressure of 
only 20°17, and expanding to a very small fraction more that 
24 times, with a back pressure of ‘73 lb., Mr. Wickstead raised 
102,000 lb. of water one foot for each pound of water evaporated 
in the boiler. 

The product of the volume and pressure of one pound of 
steam in a perfect gaseous state is found at any temperature, 
by multiplying the temperature, in Fah. degrees, plus 460, by 
the constant number, 85°57. Since then, in this case, the 
temperature of the steam casing was 283°, we will assume that 
the average temperature of the steam within the cylinder, and 
while expanding, would be about 30° less than the steam in 
the casing ; then the product of the volume and pressure 
of 1 1b, of steam in a perfect gaseous state would, by the rule 
I have given, at a temperature of 253 deg. equal 253 + 460 x 
85°57 = 61,011 foot-lb.; and in expanding this at the same con- 
stant temperature to 25 volumes, the total work would equal 
61,011 x 1:91629 = 116,914 foot-lb., as *91629 is the hyperbolic 
logarithm of 2}. Then, as the initial pressure was 20-17 lb., and 
the back pressure “73 lb., in expanding to 2} volumes the total 
back pressure will be obtained by multiplying 61,011 by 2} times 
*73, and dividing by 20°17, and will therefore equal 61,011 x °73 
x 24 + 20°17 = §,520 foot-lb.—this representing the product of 
the volume and pressure of the vapour left in the cylinder, and 
which does not flow to the condenser until expelled by the 
return of the piston. 

Then the available work, neglecting vacuous space, friction, and 
force required to work the air pump (the latter as measured by 
Mr. Wickstead was found to equal only 0-017 Ib. on each square 
inch of piston) would equal] 116,914 — 5,520 = 111,394 foot-lb. 
for each pound of steam expanding to 2} volumes at a constant 
temperature of 253 deg. with an opposing pressure about 1-27th 
of the pressure at which the steam was at first admitted as >. 
= 1-27th nearly. The loss from friction of engine-pumps, &c., 
therefore appears to have equalled 11,394 — 102,000 = 9,394 foot 
lb, or about 83 per cent. of the available force. And as Mr. 
Wickstead evaporated about 93 lb. of water for each pound of coal 
consumed, this result was equal to 33,000 x 60 + 102,000 x 9 = 
2°04 lb. of cual an hour for each horse power, not indicated power, 
but work actually realised over and above not only the losses from 
friction, &c., of the engine, but also the friction of the pumps. 
If all these losses together exceeded 9,394 ft.-lb. for each pound 
of steam consumed, the steam must have had a higher tempera- 
ture than 253°; and it will be observed that the total work of 
any given weight of steam expanding to a given number of 
volumes does not depend upon the pressure but altogether upon 
the temperature ; but by doubling the pressure upon the piston, if 
weare able to prevent the opposing pressure from rising at the same 
time, aless proportion of the total force would be lost in overcom- 
ing back pressure. In this case for instance with a pressure upon 
the piston of 401bs.and the same pressure in the condenser we should 
only require to deduct 2,760 foot-lb. for back pressure in place of 
5,520, showing a saving of about 1} per cent. ; but if the pressure 
in the condenser were doubled at the same time, the work from 
agiven weight of steam would be precisely the same, but we 
should have a small saving in quantity of heat. The advocates 
for high pressure, however, claim a greater economy from high 
temperature, but if steam can be used with our present piston- 
rods and packings at a pressure of 240]bs., and temperature of 400° 
we should surely have far less difficulty in using steam at the 
same temperature with a pressure of only 30 lb. ; and to obtain 
this temperature we should only require a strong small boiler 
for the special purpose of supplying steam to the cylinder casing, 
or we might altogether dispense with this high pressed steam, by 
causing heated oil or other liquid to circulate through the casing, 
as long since applied and patented by Woolf. I do not believe, 
however, that, with our present packings, we areable to use steam 
at a temperature much exceeding 375 deg ; at least, I know that in 
using steam in large engines at a pressure of from 9 to 12 atmo- 
spheres, I found it necessary to have a constant stream of water 
running upon the piston rod to prevent the packing from burning. 
A piece of timber when suspended in a steam boiler at a pressure 
of 180 lb. or temperature of 375 deg. is very soon charred, and in a 
short time entirely disappears. I will,therefore, assume 375 deg.as 
the highest temperature we are at present able to use, and see 
what work it is possible to realise from 1 lb. of steam at this 
temperature, at a pressure of 301b. which is reported as the 
favourite pressure of Mr. Davies. If, however, a higher tempera- 
ture than that I have named can be used with steam of high 
pressure, we are certainly entitled to assume that the same 
temperature can be used with low pressure and with far 
less danger or difficulty; and with superheated steam of 
low pressure we should have no difficulty in reducing the 
back pressure to j lb., since we see that in the experiments of 
Mr. Wickstead it was something less than this. Then by 
the rule I have given, the product of the volume and pres- 
sure of 1 lb. of steam at all pressures in a perfect gas- 
eous state, with a temperature of 375 deg. would equal 460 + 
375 x 85°57 =71,450 foot-lb., and with the pair of pressures 
I have assumed the back pressure is ,}th of the initial pressure as 
30 +$=40. Then, by expanding this steam at a constant tem- 

erature of 375 deg. from 


3 wt & 8, 10, 20, 40, volumes. 
71,450 186,400 220,000 236,000 285,700 


Total force 335,000 foot-lb. 
Back pressure 1,786 8,930 14,290 17,860 35,720 71,450 ,, 
Available force 69,664 177,470 205,710 218,140 245,980 $3.520 » 





Let us now suppose that we only expand to five volumes, as 
proposed by Mr. Davies, when at the end of the stroke, we should 
still have a working pressure of 5} lb. on the square inch 
—as 30+ 5=6 and 6—}=5}. Then we see that the 
total force of 1 lb. of steam would equal 186,400 ft.-lb., the total 
opposing force, 8,930 foot-lb., which, on being deducted from the 
total force, leave an available force of 177,470 foot-lb.—that is, 
neglecting friction, &c. 

Then assuming 9 lb. of steam to be produced and maintained 
while expanding at a constant temperature of 375° by 11b. of 
coal, this would give us one horse power an hour with 1°1 lb. of 
coal, as 33,000 x 60 + 177,470 x 9 = 1°1. 

We will now take the most favourable view of high pressure, 
and compare this with the utmost that could be obtained by 
expanding the same weight of steam down to the same final 
pressure of 6 lb. from a pressure of 120 lb., and with the 
same opposing pressure of $ lb. This would require an expan- 
sion to twenty volumes, and the total work, as shown, for 1 lb. of 
steam in expanding to this extent, would equal 285,700 foot-Ib., 
while the back pressure, or total opposing force, would be the 
same as with 1 lb. of steam of 30 lb., expanding to five volumes 
=8,930 foot-lb. Hence the available force would equal 285,700 
—8,930=276,770 foot-lb., which shows a gain of 99,300 foot 
Ib. for each pound of steam. A very considerable additional 
heat would be required to maintain the temperature while ex- 
panding to twenty volumes, but of which I will give an estimate 
hereafter ; and this great expansion would require at least one 
additional cylinder. 

Neglecting at present the extra heat required, and supposing 
again that 1 lb. of coal would evaporate, and maintain the tem- 
perature of 9 lb. of steam while expanding to twenty volumes, this 
would give us one horse power an hour with a consumption of | 
less than $1b. of coal, as 33,000 x 60+-276,770 x 9="72 nearly. 
The saving is, then, rather less than 36 per cent., or say, by using | 
steam at a total pressure of 30 lb. and expanding to five volumes, | 
nearly 4-10ths of a pound of more coal an hour for each horse 
power would be consumed than would be required in expanding | 
steam of 120 lb. pressure to twenty volumes. 

In comparing in this manner the saving to be obtained, that is, 
by expanding in both cases down to the same pressures and also 
allowing in both cases the same pressure in the condenser, it will 
certainly be admitted that I have given the high pressure all the 
advantages that possibly can be claimed, and considerably more 
than that to which it is fairly entitled; since, by expanding to 
twenty volumes, the quantity of heat, as I have said, which 
would be required to maintain the temperature (which I have 
neglected) would be greatly more than in expanding to five 
volumes; and although heat might be transmitted from the 
cylinder casing to the steam within with sufficient rapidity while 
expanding to five volumes, by using it through one, or at most 
two cylinders, it would require at least two, or perhaps three, 
cylinders, with their heated casings, to be equally efficient in 
transmitting the heat from the casings to the steam while ex- 
panding to twenty volumes, And if I had taken the result by 
expanding in both cases down to a pressure of 3 lb.—that is, to 
ten volumes, with the low steam, and forty volumes with the 
high steam—the saving in favour of the high pressure (and still 
neglecting the extra heat) would have been seen to equal only 
31 per cent. 

To double the power that can be obtained from a given weight 
of steam expanding from a total pressure of 30 lb. to 6 Ib, with 
a back pressure of } lb., would require a pressure of 396 Ib., ex- 
panded to 6 lb., with the same back pressure of 3 1b.—that is, 
assuming the temperature alike in both cases, or that the 
volumes of a given weight of steam is inversely as the pressure ; 
but even by expanding from this excessive pressure to 6 Ib., 
that is, to sixty-six volumes, we would still be very far from 
getting a double power from the same quantity of heat. 

From the days of Watt and Woolf to Perkins (who tried 
pressures of more than 1,000 1b.) and down to the present day, 
there has been no end to the schemes which have been patented 
and re patented by which the extraordinary virtues of high 
pressure and expansion were proposed to be extended. 
Where are the results? After the numerous failures 
and disappointments, which few are fond of acknowledging, is it 
not time to suspect that there is something wrong in the theory 
as it is generally presented? I have given an instance on which 
we can place the most perfect reliance wherewith steam at a very 
moderate pressure expanded to 24 volumes, only 2 1b. of coal an 
hour per horse power was consumed, and there is no doubt 
but this can be very much exceeded by expanding the 
same low steam to five or six volumes if condensation is pre- 
vented by encasing the cylinder with high pressure steam or 
otherwise applying heat to the cylinder; as it will be observed 
that a very great advantage is obtained by superheating the 
steam, and'his should be carried as far as our packings will permit. 
I may as well mention here that the specific heat of steam as given 
by Regnault is 475, or in other words the same quantity of heat 
which would be required to raise 1 lb. of water 47} deg., would 
raise 1 lb. of steam 100 deg., or the same quantity of heat that 
would convert 1 lb, of water at 212 deg. into steam at the same 
temperature would raise the temperature of 20 Ib. of steam fully 
100 deg., that is, at constant pressure, and according to Regnault. 
But although this is given by him as the specific heat, he does 
not say how far the vapour was removed from the generating 
point when this was taken ; and I think we have good grounds 
for believing that the specific heat is rather more than this when 
near this point, and something less after the steam is perfectly 
gaseous, This, however, may form part of the subject of a future 
letter, as this has already extended to a much greater length 
than I anticipated, and, possibly, also beyond the limits which 
you admit, although at the same time I find I have made but 
small progress with the subject. J.B. 

Glasgow, January 9th, 1858. 








HIGH AND LOW PRESSURE STEAM. 


S1r,—Method is as essential to the acquisition of knowledge, or 
to enable us to discern correctly between truth and error, as it is in 
any other occupation or pursuit. With this impression, and having 
no desire to encumber your pages, or to give myself trouble, 
but for some useful purpose, I have taken some pains to do that 
which in all things is most essential should be attended to, and 
in matters of science is the first thing to be done, namely, to 
make sure of a sound foundation, and to see that it is well for- 
tified against “ sappers and miners,” as, without this security it 
would be folly to attempt to raise a superstructure such as I 
have been labouring at for years. 

Having taken these precautions, I am now able to procced 
with some certainty and more — in an examination of the 
subject in detail ; but, before proceeding, it is best to observe 
that, although I have thus probed the matter to the extent of 
400 lb. per square inch, yet none but the most disingenuous ar- 
gument can be made use of to throw dust in the eyes of the 
public, and if possible lead them to suppose I forthwith insist 
upon the use of 400]b. pressure. What I contemplate, is to 





make Englishmen conversant with the true state of the case, to 


show them where the power exists by which they may benefit 
their country and their kind, and to call their attention to the 
means by which such power can be safely and effectively em- 
ployed for all purposes ; but above all to call the attention of the 
English people to its great value for marine purposes, and te 
show them that even an increase of pressure of 50 lb. or 100 Ib, 
for such purposes would be accompanied with more beneficial 
consequences to the English as a nation than most of the matters 
they are accustomed to set so much value upon. 

From the foregeing examination it is obvious that in propor- 
tion as we increase the pressure under which we generate steam, 
so is its capability of providing us with increased power; and it 
is equally certain that if boilers are constructed upon the prin- 
ciples of the one shown in Tur Enornggr of December 25th, 
that any pressure I have mentioned is far safer than even the 
present low pressure practice. The surface for absorbing the heat 
from the furnace is much greater in quantity, is thinner in its 
metal, and cleaner on its internal surface, the combustion is slow, 
and the heat all absorbed by the water in the boiler, by which 
the intense concentration of heat is prevented, which destroys the 
metal of the common boiler, and by which the exterior tempe- 
rature of the plates is raised sv much above that of the tewpera- 
ture of the water in the boiler, Thus the heat, which is 
never intense, is first generated in the boiler, surrounded on 
all sides by the water to be converted into steam, and is not 
allowed to pass to the funnel until it is brought in succession 
over the whole of the surface of the boiler and steam chest ; 
aud so far is it from passing tothe funnel at the high tem- 
perature some of your correspondents seem to suppose must 
be the necessary consequence of steam at from 100 lb. to 
200 lb. per square inch, that the temperature at the funnel is 
much lower than with any low pressure boiler I have ever 
seen; as it is frequently below 400° and very rarely exceeds 
500°. The consequence of such a state of things is, that I 
have, day after day, measured and weighed the quantity of 
water evaporated by 1 lb. of coal, and found it 123 1lb., with a 
constant pressure in the boiler of 130 lb. per square inch. 

Having thus got this pressure with perfect safety, and such 
economy, the mode of using it now presents itself, and a glance 
at my previous letters reminds us of two things, which in this 
place must have our consideration, first, that high pressure 
steam may be expanded by ) assing into space, or by forcing the 
piston, to make for itself space. In this latter case it im- 
parts power and motion to the piston rod; and a moment's 
reflection upon this point shows the necessity there is, if good 
results are desired, not to allow the steam to expand but as 
little as possible without impelling the piston, as the means of 
obtaining the space, by which such expansion of the steam can 
take place. To this point I have given my best attention, and 
believe that in my engine the result of such attention will be 
found combined with every practical consideration which the 
use of high-pressure steam requires, and that is consistent with 
a simple and practically useful, and generally applicable, steam- 
engine. 

The second pcint we are reminded of is the internal transfer 
of heat from the boiler to the condenser in the way which we 
have seen is incompatible with the production of power to the 
fullest extent and with the greatest economy. This peculiarity 
is provided for by me in three different ways, which may all be 
conjoined in the same engine or otherwise, The first is the use 
of two or more cylinders, the second is the increasing the work- 
ing steam in steam hotter than itself, the third is so super- 
heating the working steam that just such temperature be given 
to it above that of saturated steam as will prevent the loss from 
internal condensation, and at the same time secure the proper 
and durable action of the pistons and valves. 

To these improvements I have added those by which my double 
cylinders are made two distinct engines, so that the cranks can 
be placed at right angles, or at any point between the dead 
point and that of right angles, and the steam governed in its 
passage from the high to the low pressure piston with the same 
simplicity and precision as to time as if both the cylinders were 
supplied with steam direct from the boiler, and by the use of my 
connecting rods the direct acting engine can be brought into quite 
as little head room as the oscillating engine, and still have 
a connecting rod nearly three times the length of the stroke. 
Far better means of keeping the steam uniform are also provided 
than those “ Omnibus” suggests. He will also find my. boilers 
the very thing he desires as te getting the steam up quickly, and 
keeping it up as long as required, without the mass of steam and 
hot water going to waste, or causing destruction of life and pro- 
perty, which he seems so much to object to. The valves of my 
engines are so perfectly balanced that the resistance to motion 
is less at 150 lb, than with the 2 lb. pressure system. 

There are a number of other improvements of a minor descrip- 
tion, but collectively of more value in practice than many are 
aware of. I shall mention last, though it is not the least, my 
condenser, as with it and one gallon of water per horse power 
per day, in addition to that in the boiler, at starting, I can con- 
dense steam generated at 100 lb, pressure, obtain a vacuum of 
from twenty-four to twenty-six inches of mercury, and produce 
far more available power at the same cust in fuel than ‘‘ Omnibus” 
can with his 16 lb. pressure, letting him have any amouut of 
condensing water he pleases, and any degree of cut off, with all 
his enumerated appliances into the bargain. I can understand 
his 16 lb. steam practically and theoretically. As in this case, 
so in many others, the greater contains the lesser, Perhaps 
“ Omnibus” is right in saying that I should have realised an inde- 
pendence if I had devoted myself to some foolish scheme, such 
as he presents, I say perhaps he is right, and I say sv for this 
reason, that since I commenced I have seen several schemes 
started and supported by hundreds of thousands of pounds, 
which evidently had not the principles of success in them. ‘They 
made a noise for a time and disappeared. 

T. Crappock, 

Pimlico, Jan. 18th, 1858. 


Srr,—The engineers of Oldham are very skilful men. “ Expan- 
sion,’ who wrote to you from Oldham, on the 24th of December 
last (p. 26), makes use of an extraordinary cut off valve, 
bearing a high sounding name. But may not the common 
throttle valve, attached to a sensitive governor, be made to 
regulate and cut off as economically, for grinding and spinning, 
as this “ very sensitive automatic differential apparatus or steam 
dynanometer{” If this can be done economically, the pressure 
in the boiler ougbt never to exceed three times the mean work- 
ing pressure in the cylinder. A horse occasionally exerts a much 
greater power than what is called a horse power. But a horse 
with a large chest and plenty of pluck, with a slender back and 
weak legs, might soon be fit for the dogs ; so it is with a steam 


engine. 

How skilfully “Expansion” has framed his letter to you ; but 
the consumption of coal in No, 2 is too much, nevertheless. 
We do not object to cutting off and using up a portion of the 
heat of the steam, but we do object to carry out the principle of 
expansion so far, In Oldham, skilful men may be as thick as 
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hops ; but they are not to be found all over the world. Pistons 
will leak, high steam will ooze out, iron will rust, and explosions 
will oecur whenever there is undue pressure, and the greater the 
amount of “explosive matter” the greater the disaster, And 
with all due deference to “ Expansion,” the crank-pin and piston- 
rod ought to be increased to bear the greatest load the piston 
may ever be subjected to, or the horse’s back may be broken. 
Proportions must be respected. , 

In the midst of breakdowns and disasters, what a thing it was 
for the Times to tell the world on Monday morning, the 27th 
April, 1857, that “The first steam vessel that carried the 
Admiralty pennant, we believe, was the Comet, built by Mr. 
Lang, of Deptford, 1822 ; but she was not built to carry guns. 
She was a paddle-wheel vessel of 80-horse-power, with beam 
engines, by Boulton and Watt. The little pioneer has done 
much work in her time, and done it well, and we never heard of 
her engines breaking down. They are as good now as they were 
at first, and she is still doing duty.” 

And now allow me, Mr. Editor, to bring under your special 
notice, a few facts. The agricultural judges stipulate for 25 feet 
of surface per horse. Surely a great portion of this surface must 
be ineffective and sooty. On the other hand, Professor Renwick 
of New York, in his treatise on the steam engine (second edition, 
1839), states that “ 6 feet of fire surface are sufficient to evaporate 
a cubic foot of water per hour.” Prideaux, in his work on the 
Economy of Fuel, for 1853 (p. 102), states that “a cubic fvot of 
water weighs 62°32 Ib. Allowing 51b. of coals to evaporate 
this quantity (= 12-464 lb. per Ib. of coal, and 12:9 1b, has been 
evaporated), we get at the theoretical duty of 1 Ib. of coal,”—(see 

». 103); and many years ago it was stated that the steam engine 

at the Gutta Percha Works evaporated 11 lb., but the 
letters in Tur Enorneer state about 8 lb. of water evaporated 
from 1 Ib. of coal. ‘There is a gain of about 50 per cent. for low 
pressure, while the average loss from radiation in high pressure 
a and engines is very great. 

The fact that high pressure steam requires so much boiler 
surface is ayainst the system. Instead of superheating the water 
and steam in the boiler, under pressure, why not merely super- 
heat the vapour in the steam engine cylinder from an auxiliary 
plain boiler that can be easily cleaned? Thus by the simple 
application of steam to the outside of the cylinder and ends, a 
large quantity of distilled water, of great value, may be obtained, 
and the attenuated steam or vapour in the cylinder kept at the 

roper temperature, so as to deposit only sufficient moisture to 
ubricate the parts. Superheating, like expansion, ought to be 
kept within due bounds, OMNIBUS. 

January loth, 1858, 











Sirn,—Like “ Analysis,” Iam anxious to proceed forward in a 
regular method in my defence of the superior utility of high 
pressure steam ; but it is perhaps as necessary to a successful 
argument to defend and maintain the premises we have already 
advanced, as it is to hurry through a succession of new argu- 
ments before the others have been properly digested. Before 
entering upon any fresh hypothesis in support of the high pres- 
sure theory, I will, therefore, with your permission, My. Editor, 
briefly review some of the more important statements of your 
several correspondents, both on the high and low pressure sides 
of the question. 

In order to have a brief summary of the leading remarks of 
this controversy in my possession, and which may be of the 
same service to your other readers, I will commence this letter 
where I left off with my first review, which you will remember 
was with Mr. Davies’ second letter in your number of 13th 
November. 

The first letter succeeding that is in Tae Enorneer for 
November 20th, signed “J.B.” This writer soars so high in 
the labyrinths of thermo-dynamics, that he completely mystifies 
and bewilders sucha humble comprehension as mine. There is, 
however, one part of his letter I can just fathom, namely, 
where he would have your readers understand that high 

ressure has been tried for marine engines and proved a failure, 

I should not, perhaps, have noticed this matter, inasmuch as 
it has been so ably answered by Mr. Craddock, the author of the 
enterprising experiment, but that I see ina leading article in Tur 
Enornerr for January Ist, you, Mr. Editor, notwithstanding the 
erudite denunciation of “J. B.” to the contrary, have the kardi- 
hood and boldness to recommend “the introduction of high- 
pressure steam in steam-vessels, with the view of economising 
fuel ;” and “ his latter being the most important consideration that 
can engage the attention of ship-owners, and indeed, all 
interested in cheap ocean transit.” 

I am glad to see that you, Mr. Editor, take such a common- 
sense view of a great national, nay, a world’s desideratum. I 
have been often amazed and amused when taking sea pleasure- 
trips, in noticing the huge ponderous cylinders, the deep, large, 
and boiling reservoirs, called boilers, carrying the enormous 
pressure of 5 lb., 7 lb., or perhaps 10 Ib, or 15 Ib. pressure per 
square inch, and the consequently large and capacious store- 
room for fuel; forming a very considerable proportion of the 
whole freight of these unwieldy snail-going vehicles of ocean 
locomotion. They are a burlesque to this age of engineering 
science. 

Here, as in our locomotives, the introduction of high-pressure 
steam, and unaccompanied by great expansion, would be a God- 
send indeed. 

Next comes a short and pithy letter, by Mr. Lakin, which, 
though written in a desponding mood, and with the intent on of 
withdrawing from the contest, in consequence of some slight 
mistakes in a former communication, yet I maintain that it :on- 
tains more common-sense views on the subject than several 
others that have attempted to correct them. 

He says, “ As the low-pressure advocates say all advantage 
in working steam economically arises from expansion (a fact I 
do not attempt to deny), let them, if they can, explain how 
low-pressure can expand as much as high-pressure steam, 
supposing each allowed to expand to its greatest extent ; if they 
cannot (and I maintain they cannot), how, then, can low be 
as cheap as high-pressure steam, with equal quantities of water 
evaporated by equal quantities of fuel at all pressures.” This, 
I again repeat, is the hinging point of this discussion. 

And although side by side with this letter of Mr. Lakin’s 
stands a long and tedious one by Mr. Hughes, endeavouring 
to correct Mr. Lakin’s former errors, and coutrovert this truism, 
yet, I maintain, it is the only legitimate basis of this contro- 
versy. Mr. Hughes says, “ Now, if Mr. Lakin will only care- 
fully examine these examples which he has set forth to be 
correct, he will find that he has only allowed the low-pressure 
steam at 15 lb. to expand itself five times, while that at 30 1b 
he allows to expand ten times, and that at 60 Ib. twenty 
times ;” but, says Mr. Hughes, “lf Mr. Lakin will only give the 
15 Ib. pressure steam the same expansion as the 30 1b. and 60 Ib. 
pressure steam, and increase the area of the cylinder s0 as to 
allow the same quantity of steam to be admitted within the 
eylinder (that is, one eats foot), he will have the same duty per- 
formed by the 151b. ure as from the 30 lb. or 60 Ib. pres- 
sures.” Why, Mr, Editor, the very jdea of expanding 15 1b. 





twenty times is preposterous in the extreme. Mr. Lakin, in 
his first letter, with all its errors, has correctly stated this matter 
at any rate. in allowing the three examples to expand to the same 
uniform “ degree” of attenuation at the end of the stroke. To 
talh of expanding steam of 151b., or the pressure of the atmo 

sphere twenty times, is, in the language of my friend Mr Davies, 
“all moonshine.” The errors of Mr. Lakin have found their 
way even to Bristol ; for also side by side with his second letter, 
Mr. Hurst has given us a theoretical diagram in correction of 
those errors, but commits the same mistakes himself, viz., adding 
the sums of the extremes instead of the sums of the means. 

In this same number for Nov. 20th, there is another short 
letter by my old friend and ally, “ Analysis,” upon which I have 
nothing to remark, only that I wish I could learn the same happy 
method of being brief which he is master of. He isagain correcting 
the errors of “A. B.” who, nevertheless, if he is the same person 
that in another place signs himself “A. B. Ex.,” commits quite as 
egregious blunders in the very next number of Nov. 27th. 
Here he favours us with two elaborate tables, one for non-con- 
densing engines, and the other for condensing engines. In the 
first table, although for non-condensing engines, he talks of ex- 
panding steam of 30 Ib. ten times ; whereas the final pressure of 
such a degree of expansion would be 4} lb. above pure vacuum, 
or 10} 1b. below atmosphere; a thing utterly impossible with 
non-condensing engines. 

I will not, however, trouble you with a tedious table in 
correction of “A, B. Ex.’s” errors, as I see “ Analysis” has 
already done so in a recent number, But I would here 
remark, that I only;regret that “A. B, Ex.” should have fallen 
into such gross errors, as he would otherwise have been a most 
useful advocate on the high pressure side—he espouses the cause 
so warmly, and seems otherwise to have such clear perceptions 
and such thorough knowledge of the use of the hyperbolic lo- 
garithms. It is somewhat singular that Mr. Lakin should quote 
“ Analysis ” and “ A, B. Ex.” as the only persons to set him right 
and correct his mistakes, and that “ A. B. Ex.” himself should 
fillinto far greater errors in almost every table he has given 
(and he has given several); and that it should engross nearly 
the whole of the correspondence of “ Analysis,” to correct and 
set right the tables of “A. B. Ex.” He seems to labour under 
the mistaken idea that non-condensing engines describe the same 
hyperbolic curve to the atmospheric line as condensing engines 
do to pure vacuum line. In other words, he seems to think, if 
he divides a certain pressure above atmosphere, by any 
number of expansions, he will have a certain final pressure, always 
above atmosphere in the case of non-condensing engines. This is 
a great mistake, which more than “A. B. Ex.,” however, have fallen 
into. For instance, if we take the two pressures (apparently) 
in “A. B. Ex.’s” tables, with five expansions, the 30 lb, 
according to his formula would be 30 + 5 = 6 Ib. above 
atmosphere ; whereas the correct formula is, as his second table 
gives it, 30 + 15 = 45 + 5 = 9 1b. above vacuum line, or 6 lb, 
below atmosphere, instead of 6 lb. above, as his first table would 
give. “A. b. Ex.” will therefore see, as “ Analysis ” says, ‘‘ how 
absurd it is to think of expanding so low with non-condensing 
engines.” And although Mr. Davies, in a recent number, com- 
plains of some of your correspondents treating on non-condens- 
ing engines, yet Ido not see that it much matters, providing 
they give us the true initial pressure and back resistance, because 
the law is the same in both eases, 

I have taken this liberty with these serious and oft-repeated 
errors of “ A. B. Ex.” because I see others of your correspondents 
have endorsed them. An otherwise very able correspondent in 
this controversy, who signs himself “ Fxpositor,”” more than once 
quotes “A.B. Ex.” as to the correctness of his calculations, 
and says, “they are the same as used by many manufacturers” 
(also by himself), “and which I consider are the most correct.” 
In the face of such repeated statements as these, and considering 
the assurance and ability with which “A. B, Ex.” otherwise 
handles this subject, had I not had tolerable experience with 
the indicator to prove the practical truth of my own calcu- 
lations, and had I not seen other and more able of your 
correspondents adopt the same formulas as myself, I might have 
paused ere teing so confident in my assertions, and asked myself 
the question, is “A. B Ex.” really so far wrong, or is it not my- 
self that am so far mistaken? I have, however, surmounted all 
such doubts by practical experience—the safest test. I must, 
therefore, again join issue with “ Analysis,” and say, “though 
fully persuaded myself of the superior economy and equal safety 
of high pressure steam, still I am desirous its merits should not 
be over rated, nor any incorrect statement made, either by 
myself or any other person who may advocate its superiority.” 

In your next number, December 4th, is a short but effective 
letter by Mr. Sutcliffe, with every sentiment of which 
I happen to accord this time. In referring to where Mr. 
Davies says, that “Steam of low pressure can practically be 
expanded as great a number of times as steam of higher 
pressure,” Mr. Sutcliffe says, that “Steam of 140 1b. to the 
inch can be expanded three times, and still be at its favourite 
pressure, 34 1b. to the inch.” This, I apprehend, is a slight 
misprint ; but the sentiment intended, that 140 1b. will expand 
four times, and still be at Mr. Davies’ favourite préssure, 35 lb., 
is most forcibly true. Let the low-pressure advocates think of 
this. 

In this number are two letters, by “Expositor” and Mr. 
Craddock, to both of which I have already referred. Here is 
also a short and telling letter by Mr. Ramsbottom, of Acering- 
ton, which the low pressure school will do well to ponder. 
Here is likewise another, by “ A. B. Ex.,” wherein, in reply to 
“ Analysis” and “J. B.,” (the latter, it seems, has also been cor- 
recting him), he says, “I do not see any error in my first table al- 
luded to,” and that “ he doukts not that his letter of Nov. 16th, 
will convince “ Analysis” of the truth of his position. I hope, 
however, by this time, that “ A. B, Ex” sees the error of both 
tables, but especially the one of November 16th, to which I have 
so lengthily referred in this letter. 

In this No. there is still another short matter-of-fact letter, 
signed “ Wigan,” which I would recommend to the attention of 
the opposite school. By a series of very perspicuous calculations, 
“Wigan” shows that 180 lb. pressure expanded down to “the 
same degree ” of attenuation as I have used in my calculations, 
viz., 4 lb, above vacuum line, a degree of economy is attained, 
“less by one half, than the most economical engine now work- 
ing ;” and his calculations are somewhere about right, with the 
exception of his volume of steam at 180 lb., which he gives as 
135, but which, according to Dr. Lardner, should be 174. He 
also informs us “that 130 1b, (equal to 145 Ib. whole pressure) 
is a common working pressure in Ohio;” therefore, says he, 
“the assumption of 180 1b. working pressure cannot be taken as 
extravagant, when we remember that we shall, doubtless, very 
shortly have our boilers manufactured from steel plates.” 

In your next number of December 11th is a letter by Mr. 
Hughes, quoting Mr. Longridge’s tables, and arguing (from the 
exploded hypothesis of Mr. Davies’ false tables, page 362, that 
beneficial expansion is limited to five times), that by increasing 
the areas of the cylinders, so as to get the same expansion with 
low pressure as with high pressure steam, the same saying in 








fuel will be effected by using low-pressure steam instead of 


high-pressure steam.” If we admit such a premise, of course, 
the conclusion is right. To make such a concession would be 
to give up the whole question; but such a premise is altogether 
untenable. We deny that it is possible to “increase the area, 
so as to get the same expansion with low as with high-pressure 
steam.” For it so happens, Mr. Editor, that high-pressure steam 
will work with increased area as well as low-pressure steam. 
And to whatever extent Mr. Hughes or Mr. Davies think fit to 
carry that process with low steam, by increasing the pressure 
along with their increased areas, they will still be enabled to get 
a greater range of expansion, and consequently a greater degree 
of economy. 

With respect to profitable expansion being limited to five 
times, I beg to refer Mr. Hughes to my correction of Mr. Davies’ 
false table in Tar EnaineEr for Dec. 18th, but to read the 
eighth and tenth items of per cent. gain 207 and 230 instead of 
107 and 210, which are misprints. To talk of “increasing the 
area so as to get the same expansion with low as with high 
steam,” is simply absurd; for I again repeat (though “ Expan- 
sion,” who is a fellow-townsman and a high-pressure advocate, 
believes to the contrary), to whatever extent it is possible to 
carry expansion in one cylinder, if an auxiliary cylinder be 
added, also working expansively but with higher pressure, and 
after this cylinder has done with its steam, the other take it at 
the same pressure at which it leaves this cylinder, and work it 
through as many expansions as it did before compounding, we 
must necessarily increase the range of expansion, and conse- 
quently the economy likewise. If there be any advantage 
from expansion in one cylinder, the natural—the necessary con- 
clusion is, that there must be more advantage from expansion 
in two, And notwithstanding what Mr. Hughes or Mr. Davies 
may wish to represent to the contrary, I think I shall be able to 
show in a future letter, when I take up the compound principle, 
that that is the only legitimate means of fully carrying out the 
laws and benefits of expansion, and consequently high steam, 
With regard to Mr. Longridge’s tables, which Mr. Hughes here 
so largely quotes, and which have been so often referred to in 
this discussion, what, I would ask, is the enormous difference 
there contended for between two isolated instances of the best 
low-pressure engine and the best compound engine? The con- 
sumption of the former is said to be 3°1 Ib. of coal, and the latter 
3°2 lb.; the enormous difference of decimal ‘1 1b., or about 14 oz. 
of coal per indicated horse power per hour. Certainly a won- 
derful contrast on which to base the arguments in favour of low- 
pressure steam; and that from the minimum consumption of 
two isolated instances. Are the low-pressure advocates, who 
make use of this specious argument, certain that the conditions 
in the two cases are equal? It so happens, Mr. Editor, that the 
compound engine, using 3°21b. of coals, is a very near neigh- 
bour of mine, and the engineer a member of our association. 

And I may here incidentally remark, that one of the engines 
at present under my care is a fac-simile of this very engine. I 
have, therefore, tried various experiments legitimately and fully 
to carry out the compound principle ; but although I have suc- 
ceeded in preventing any loss by expansion between the two 
cylinders, to which Mr. Davies rather ambiguously hints, in his 
last letter, yet I have been forced to the conclusion that the 
common slide and D valves are not adapted fully to carry out 
the benefits of compounding. And I ought to state that neither 
my engine nor its prototype alluded to, has any expansive or 
cut-off motion whatever, which I think are absolutely necessary 
in both cylinders to get the whole expansive duty from high- 
pressure steam. I consider, therefore, that the compound prin- 
ciple is quite in its infancy, and that, therefore, the comparison 
is not fair, for I have not yet seen a couple of diagrams from a 
compound engine that I considered to be what they ought to 
be. I happen, therefore, to be acquainted with the particulars 
of this 3:2 firm. And as Mr. Longridge and Mr. Hughes 
have omitted to inform your readers what quantities of 
steam is here used for other purposes, I may, perhaps, 
be allowed to state, that independently of “a large quantity for 
heating,” which Mr. Longridge has been good enough to attach 
to other engines, there are an inch and a half-inch pipes almost 
continually occupied in supplying steam for taping, dressing, and 
twining purposes. And again, the engineer is not certain what 
part of the year that indication was taken, which is a serious con- 
sideration in turning cotton machinery. And on looking at the 
report, I see a very considerable portion of the ordinary load was 
off at the time—another serious consideration. At any rate, on 
a very fair and impartial computation, in the summer months 
when less is used for heating, this firm does not average even 
2 8lb of coal, including heating, dressing, and other purposes. 
Neither does Mr. Longridge inform us what quantity of coal the 
31 lb. firm is using for other purposes, but he does inform us 
that “ they are using ‘Green’s Economiser.’” I would, therefore, 
suggest that in future the low-pressure advocates be rather more 
sparing in their loud and continued boasting of this mighty dif- 
ference of decimal *1 lb. or 14 oz. of coal per I.H.P. in favour of 
low pressure-steam ; as I shall show ina future letter, when I take 
up the compound principle, that even from Mr. Longridge’s report 
itself, taking the aggregate number of engines, and not an isolated 
case, that the evidence is in favour of compound engines, and 
consequently of high pressure steam. 

A few words on the two remaining letters in this number, and 
Ihave done, The first, signed “ M, A. W.,” though very short, 
is a powerful letter in favour of high pressure steam. This 
writer seems to think that the expansion of steam is * the most 
unimportant part of the question.” He then very clearly shows 
that a given quantity of steam at 150 lb. pressure, costing 1-8th 
more fuel to produce it, will give more than four times the duty, 
that the same quantity of steam at 15 1b. pressure will give. 
But, according to his own showing, it is by expansion after all. 

I now come, lastly, to a double communication signed 
“Omnibus,” the former and larger portion of which seems as 
much at issue with his own (the low pressure) school, as with 
the high pressure school. He seems to think Mr. Davies and 
his co-advocates as much entitled to the cognomen, “high 
pressure men,” as “the Craddocks and the Inghams,” or the 
“ Analysises.” The latter portion of this specious document, how- 
ever, is levelled at me, exclusively. He says, “all must admit 
that (I) cannot economically, in one cylinder, carry out the prin- 
ciple of expansion to the same degree of attenuation or 
pressure with high pressure steam as with low pressure ;” for, 
says “Omnibus,” “the difference of temperature between one 
atmosphere and ten, is 150 degs., so that the high pressure 
eylinder and piston would radiate enormously into the condenser 
over the iow pressure cylinder and piston.” If the high pressure 
were expanded down to low pressure before being admitted into 
the condenser, would it, Mr. “Omnibus?” This reason of 
“ Omnibus’s,” why high pressure cannot be expanded to the 
“same degree of attenuation as low pressure,” I submit, Mr. 
Editor, is the best that can be given why it can. The very fact 
of having 150 degs. more heat in it will the better enable it to 
overcome radiation and condensation, and thereby more fully to 
maintain its elasticity to the same or even to a greater degree of 
attenuation. 
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I felt extremely anxious, Mr. Editor, to have brought this 
review up to the present date; but I have already trespassed 
shamefully too far on your space, and I find there are yet three 
or four letters on the low pressure side, two of which (Mr. 
Hughes’, and Mr. Davies’, are devoted exclusively to my own 
remarks; I must, therefore, defer these, the two from 
“Omnibus,” and a few others, until my next, which I will 
endeavour to resume perhaps next week, or as soon as possible, 
in order to proceed to other evidence in favour of the superiority 
of high over low pressure steam. AP 

On behalf of the Operative Engineers’ Association, 

Oldham, Jan. 18th, 1858. E. IncHaM. 





Srr,—In your last number (p. 26) I perceive two diagrams sent 
by your correspondent “Expansion.” The engine that No.1 
is taken from, is stated to consume 64 Ib. of coals per indicated 
horse-power per hour; and that from which No, 2diagram is taken 
from is stated to consume 35 1b, per indicated horse-power per 
hour. These statements of the quantity of fuel consumed must 
be a mistake, therefore I presume they must be intended to 
represent 6°4 lb. and 3°5 Ib. instead of 64 lb. and 35 lb. : 

Now No. 1 diagram is a distorted figure. Firstly the steam is 
throttled previous to entering the cylinder, perhaps by the throttle 
valve, or junction valve, owing to the pressure of steam witbin 
the boiler being much greater than the pressure required upon 
the piston. This unnecessary pressure of steam within the boiler 
would require the throttle valve, or junction valve to be partly 
closed, therefore the steam at the commencement of each alter- 
nate stroke would commence expanding from the point where 
it was throttled, therefore the valve box would not contain suffi- 
cient quantity of steam to supply the cylinder with the uniform 
pressure required during the time that the steam was admitted 
within the cylinder, which is shown by the regular decline of the 
figure during the steam-stroke, which is commonly termed 
wire-drawing of the steam. Thus it will be perceived from 
the above remarks, one cause why this diagram No.1 does 
not show at what point the steam is cut off from the cylin- 
der ; therefore if the pressure within the boiler was reduced 
to nearly the pressure required within the cylinder, say 
within 3 or 41b., sv as to have a sufficient range of pressure 
to keep the safety-valve from blowing off, and to allow the 
throttle- valve to be nearly wide open, that is, sufficient 
to regulate the engine occasionally, and allow the steam to pass 
freely through, this diagram would have shown the point where 
the steam was cut off from the cylinder, and the pressure within 
the cylinder would not require to be so great at the commence- 
ment of the steam-stroke as that shown by the diagram. 

Also when the space or clearance at the ends of the cylinder is 
unnecessarily great, and the steam throttled before it enters the 
valve box, the wire drawing of the steam at the commencement 
of the steam stroke will be very much increased, particularly so 
if the steam valves are too late, owing to the deficient supply of 
steam in the valve box. In this case an unnecessary quantity of 
fuel with be consumed. 

It is also not an unfrequent occurrence of steam ports being 
throttled by putting lap on the steam side of slide valves, so as to 
cut off the steam sooner from the cylinder, and not altering the 
stroke of the valve. In this case the stroke of the valve should 
be lengthened, though there are some practical objections in 
lengthening the stroke of the valve, but better do this or shorten 
the lap than throttle the steam ports. Secondly. By the 
appearance of the diagram No. 1, the steam valve is too late ; for 
it appears by the diagram, that the piston has travelled about 
1-36th part of its steam-stroke, before the steam upon the piston 
is equal to the pressure of the atmosphere. Also the vacuum 
is not so good at the commencement of the exhaust stroke as it 
is at the termination, which no doubt is owing to the same 
cause, that is, the exhaust being too late, hence a loss of power, 
and an increase in the quantity of fuel consumed. Now as 
diagrams are generally taken from the top of the cylind:r, it is 
probable that the valves may betoo late at the top of the cylinder, 
and too soon at the bottom: if this be the case the valves will only 
require to be more equalised ; but if too late at the bottom also, 
then the eccentric requires to be moved forward, and a saving of 
fuel will be the result. 

Now, Sir, from the above remarks, your correspondent, “ Ex- 
pansion,” will perceive that No. 1 diagram is not a fair com- 
parison to prove the economy of one engine over the other, at 
different ranges of expansion, as No. 1 engine is not in a proper 
working condition, therefore consuming an unnecessary quantity 
of fuel; while that of No. 2 appears to be all that is required, 
with a much better vacuum, but the engine appears, according to 
the diagram, to be lightly laden. Although No. 1 diagram is not 
a fine comparison with that of No.2 to prove the economy of 
fuel at the different ranges of expansion, which “ Expansion” 
states in his letter, yet it is useful to show the cause of this dif- 
ference in the quantity of fuel consumed. 

I would suggest to your correspondent who sends dia- 
grams, to draw a line at the two extreme ends of the 
diagram at right angles to the atmospheric line, the whole 
depth of the diagram; by so doing it would show the po- 
sition of the valves more distinct. Also, if the diagrams were 
divided into say ten equal divisions, or number of times ex- 
panded, and the intermediate pressures given, it would very 
much facilitate in estimating the power of the engine. Besides, 
as the diagrams require to be so small, so as to take up as little 
space as possible in your valuable paper, a mistake of a pound 
pressure is easily made, which would make a material difference 
in the power of an engine of large diameter of cylinder. 

With respect to expansion in the second case, wherein the 
steam is allowed to enter the cylinder during the entire 
stroke: in this case there is not the least doubt but 
that a greater expenditure of fuel would be the result, 
owing to the difference of expansion. But there are similar 
cases to the above, where the expenditure of fuel was equal ; 
therefore, if “ Expansion” had sent a diagram, taken from the 
cylinder when thus tried, there is no doubt but it would have 
shown some cause for the great difference in the quantity of fuel 
consumed ; for he rightly observes, that if the pressure within 
the boiler be more equal with the pressure within the cylin- 
der the better, 

_ In answer to “ Omnibus,” “ Expansion” says, that the crank~ 
pin and shafting only require the same strength as usual. Now 
it is evident, that whatever pressure is put upon the piston will 
be transmitted from the piston throughout the engine to the 
crank-pin, and to the crank-shaft, minus the friction. Therefore, 
if a pressure of 1001b. be put upon the piston, if it only acts for 
one moment upon it, it will be transmitted to the end of the 
crank-shaft, therefore it is evident that the crank-pin, and the 
crank end of the crank-shaft at least, should be stronger for 
100 lb. pressure than for 20 Ib. pressure upon the piston. 

Ancoats, Manchester, Jan. 14, 1858. Wm. Hucues. 


PS. In your number of Jan. 1, 1858, p. 6, I perceive there is 
& mistake in my letter at the end of the third paragraph, that is, 
in subtracting 13} 1b. from 14§ lb., the remainder is stated to be 





113 Ib. instead of 14 1b., which, I think, is a misprint: if I sent 
it thus stated, it has been done unknowingly. -H. 


THE “LIVER” ENGINE. 

Str,—The “ Liver” engine was altered by Mr. Gray from its ori- 
ginal condition, and fitted by him with double fire-bars the upper 
series of which were hollow. In this state, when tried, an ex- 
plosion took place, and the engine was permanently disabled. 
Thereupon a new engine was built and fitted with double fire- 
bars ; in this case the fire-bars were not hol'ow. It is evidently 
here that your whistling co mdent as made a mistake, and 
this mistake will explain the discrepancy betwixt his statement 
and mine. I may state here, that neither of the diagrams given 
in your last number represents the actual fact, but have evidently 
been taken from the drawings. 

In the “ Liver” Engine the hollow bars ran across, and without 
a dead plate ; in the new engine, as I have sta ed, the bars were 
not hollow, but were placed step fashion, and there was no dead 
plate as shown in the diagrams ; sv that the upper fire bars were 
supplied with air through the lower fire bars, on which the 
bottom coal fire was placed. Your readers will see that this, 
whatever it was, had no resemblance whatever t» my combustion 
chamber, that it was only the old-fashioned mode of burning 
the smoke by passing it through incandescent coke. I am per- 
fectly in remembrance of all the engines used on the Man- 
chester line, and have made no mistake as to these facts. 

Hanover Park, Jan, 20th, 1858. Jonn DEWRANCE. 





THE ROYAL AGRICULTURAL SOCIETY. 


Srr,—In your last number is a letter from Mr. Batley, in 
reply to my former communication. Now, without wishing 
unnecessarily to prolong the discussion on the Royal Agricul- 
tural Society’s conditions, I must ask you to allow me space fora 
reply to this gentleman. 

He assumes two premises on which he argues; first, that the 
Society have a perfect right to make what rules they like for 
competition for their prizes; and, secondly, that it is right to 
entrust the working of an .% to agricultural labourers. 

With all deference to Mr. Batley and his clients, I beg 
leave most distinctly to deny both premises. In the first 
place, the Council of the Royal Agricultural Society are 
only trustees or representatives of the agricultural interest 
of England, or perhaps of the United Kingdom; and it 
might occur to some one or more of these gentry that it 
would be more beneficial to themselves as coal proprie- 
tors to give the prize to the engine using most coal. Would 
they be right in doing this? Again, the Council are the trustees 
of the interest of the agriculturists. ‘The agricultural engine is 
not a toy, but a mechanical fact, made on mechanical principles, 
governed by mechanical laws, and supposed to be made by ex- 
perienced mechanics, Have these same rules no affinity to those 
used for making other engines? The locomotive parent of the 
portable engine is not to be despised for requiring only clean 
water, and no man in his senses would prefer the drainage of 
a farm-yard to clear spring water; and, I think, I shall be 
generally borne out by your readers, when I assert, that esta- 
blished mechanical rules ought to bind the agricultural engineer 
as the locomotive or marine engine builder. 

Next, as to the agricultural labourer. Much has been said in 
favour of employing this class of men as drivers; but no sound 
argument has been adduced beyond £. s. d. for wages, while the 
per contra has been forgotten. Burnt fire-boxes, leaky tubes, 
waste of oil, hot brasses, and all the etceteras usually attendant 
upon ignorance and inattention. My principal argument, how- 
ever, may be learned from the explosions and report of the 
inquest at Thorne, in THe ENGINEER of 8th inst.; 

To come to the recommendations —The tubes not to be nearer 
than one inch : I have somewhere found a rule for this dimen- 
sion governed by the total sectional area of tubes, and on working 
it out for these portable engines of 6 to 10-horse power find the 
distance to vary from 5-16ths to 7-8ths of an inch space—of 
course for a well-qualified man to attend to. Surely, then, 
the double of this, or 5-8ths to 3-4ths the distance in a loco- 
motive having upwards of 200 tubes in a 3-feet 4-inch to 3-feet 
6-inch boiler, might have been allowed to remain a maximum. 

Mr. Batley agrees with me as to the advisability of using a water 
gauge or meter to test the evaporative power. 

Recommendation 3. What is complication of parts? Mr. 
Batley seems to confound complication with mechanical detail. 
The most beautiful mechanism is a complication; and to obtain 
the best effect from steam, a combination of self-adjusting parts 
must be used, which, perhaps, some would condemn as compli- 
cated. On the other points touched upon, Mr. Batley and I 
differ most materially. It is not to the absence of piston rings, 
or hollow slide blocks “hollowed to reduce friction,” that I 
should look for the result, but rather an increase of surface: this 
is one great point where the agricultural engineer seeks to teach 
his “ antiquated female paternal relative,”and leads himself into 
error. There is a medium for bearing surface, anc some of the 
rules set at nought by these agricultural gentlemen would save 
them much trouble. It is notin infinitely small bearing surfaces 
of piston, slide blocks, slide valves, or plummer blocks that 
saving is to be effected. 

No. 4, Coal. I care not what coal is to be used, but the com- 
petitors ought to have due notice before the trial. Was there not 
an apparent falling off of duty after the Gloucester (1853) show ? 
This was owing to a new regulation as to fuel. Why not again ? 
Nos. 5, 6, 7, and 8 I have entered into previously, and as Mr. 
Batley adduces no argument beyond opinion, I venture to ask 
him to read my remarks on self-acting or registering points, in 
opposition to the optional figures of mortal judges. 

o the locomotive engine builders of Newcastle I would 
direct Mr. Batley’s positive decree, “13 tubes are decidedly too 
small for coal,” and to locomotive engineers in general the rest 
of the sentence, “and I consider 24 as none too large for port- 
able or even locomotive engines.” Thank you, Mr. Batley. In the 
name of mechanical engineers I thank you (one of the agricul- 
tural engineers) for your superior knowledge; superior to that 
gained by twenty-two years’ experience in tubular locomotive 
boilers. Oblige me, Sir, by pointing out one locomotive now run- 
ning with 24 inch tubes. I see coal burned in locomotives 
hourly with 1} tubes. I would rather suggest that another rule 
should be attended to, viz., that the diameter of the tube should 
be governed by its length, and not the factious decree of a 
“ Council of Trent.” 

Now, so far as my reading of English goes, I must beg leave 
again to differ with’ Mr. Batley. What is a check valve? If 
he means what I know to be generally meant by agricultural 
engineers, a boiler clack, I must positively say that if the pump 
is only to have two valves, no more must be applied, whether in 
the suction, rose, or as a boiler clack ; but if the words are so put 
in as a stumbling block to those who do not know the wide 
margin allowed, a check valve is not a clack; but I should 
rather call the suction cock a check valve, and I have seen 
locomotives with a cock in the delivery pipe that would 








be a check valve or stopcock. I use the word “valve” in 
its wide sense, as used by Mr. Batley, and not t.e small 
opening with a trap-cover as a clack—the formation of 
which is borrowed from the human system. But, before leaving 
the pump, I would ask which of the larger makers uses more 
than two clacks altogether? 

The fixed boiler-rule I read differently from Mr. Batley. (See 
the words, “The fittings which the exhibitor supplies must be 
shown with the boiler, and a — ven, &c.”) Then again, 
the order as to the front or smoke-box tube-plate being of Low 
Moor iron—assuming What they have a perfect right to do; but 
doing no good to their constituents. 

Mr. Batley says nothing about the limit of pressure of steam 
to 45 lb. per square inch ; perhaps he will advocate low-pressure. 

I might enlarge upon Mr. Batley’s last sentence, but I have 
already taken up too much of yourspace. I will just remind Mr. 
Batley that a certain quantity of air is necessary for the com- 
bustion of the quantity of fuel, of which depends the evaporative 
power of the boiler, and that there will be very little difference 
in the sectional area of 2) and 8-inch tubes in a boiler, under 
precisely similar ciretmstances; while the heating surface will 
be in favour of the smaller tubes by a considerable difference. 

The drawings will show the flues of the boilers. Thess 
will surely be large enough for draught ; and the height of the 
chimney is ruled by its sectional area—another rule unknown 
to the Society. An engineer, properly so, will take good 
care to have proper draught for his furnace, even without 
turning the steam into the chimney, and to ensure this prize 
must obey mechanical laws, and, for once, lay aside all agency 
of the rule of thumb, One oF your Reapers, 

Jan. 16th, 1858. 





BARSANTI AND MATTEUCCI'S APPARATUS FOR 
OBTAINING MOTIVE POWER FROM GASES. 


PaTENT DATED 12TH JuNE, 1857. 


Tuts invention by Eugéne Barsanti and Felix Matteucci, both of 
Florence, will probably interest many of our readers, though it is no 
doubt more curious than useful. It relates to the means of obtaining 
motive power from the explosive force of a mixture of atmospheric 
air and hydrogen, or any other inflammable gas. The explosion of 
the mixed gases is effected by means of an electric spark applied to 
the under part of a piston working in a cylinder. Either of two 
plans may be ew ployed for carrying out the invention. According to 
the first plan the atmospheric pressure is employed acting against a 
vacuum produced underneath the piston by the explosion. When 
this mode of actuating the pistons is adopted it is preferred to employ 
two evlinders in which the pistons are made to operate alternately, 
by exploding gases in the two cylinders alternately. According to 
the second arrangement the force of the explosion and the vacuum 
produced are both utilised, the one force being made to act on one 
side of the piston, and the other force on the opposite side. In this 
case the pistons and their cylinders difler but slightly from those 
ordinarily employed in the steam engines as regards their constraction 
and the mode of operating them. In both these arrangements the 
mixture of the gases is effected inside the cylinder by means of a 
suitable arrangement of apparatus, the air being introduced direct 
from the atmosphere, and the gas from a gasometer at a given 
pressure, It will of course be understood that after every discharge 
or explosion of the mixed gases in the cylinder the products generated 
by the explosion must be disposed of so as to prevent the apparatus 
from clogging up. 

Fig. 1 is a plan side elevation of the apparatus; Vig. 2 a section of 
Fig. 1, and Fig. 3 the apparatus for producing the electric spark. 
A, B, C, D, indicate one of the cylinders of the engine, which is 
generally intended to have two. This cylinder is open at one end, 
and is closed at the other by a cover A, b, bolted to it, and which is 
provided with two valves a a opening outwards, This cylinder is 
divided into two unequal parts, the smallest of which u, v, 8, 2 is 
intended for the working of the piston. This chamber is surrounded 
with a jacket tilled with water for the purpose of preventing it from 
attaining too high a temperature P is a Jar.e elastic piston, the 
rod P* of which has a rack formed on it, and ias a crosshead at its 
outer extremity fur the purpose of guiding its motion, and stopping 
it when the piston has arrived at the end o its stroke. K is a toothed 
wheel taking into the rack on the piston rod P*, This wheel Ris 
mounted loosely on the shaft E, F, and turns freely on it, during ‘he 
down stroke of the piston; but the wheel R carries a click which 
takes into the teeth of a ratchet wheel R'! keved on the shaft E, F, 
by which means this latter will be caused to rota’e during the return 
stroke of the piston. P* is a small piston, the office of which is to ~ 
draw in the foe of gas which is to be exploded, and also to c'e r 
the small chamber of the products of combustion ; this piston will in 
the following description be distinguished by the name of the “ counter 
piston.”” The apparatus intended for the prodnetion of the 
electric spark which is to fire the charge is represented at Fig. 8. 
It is composed of a small cylindrical circuit breaker Ei, 
which is caused to turn continuously, and rub against the 
end of a steel spring when the engine is in operation by means of an 
endless band or cord 5* passing from a pulley on the shaft E, F, to 
another pulley on the shaft of the cylinder Ei, To the outer extre- 
mity of this shaft (which is insulated) is attached one of the poles of 
a Bunsen’s battery, furnished with a De la Rive’s multiplier; the 
other pole of the battery must only be brought into communication 
with the cylinder when the electric spark is required to set fire to the 
explosive mixture. 0 is a slide valve adapted to the small chamber 
of the cylinder, for the purpose of regulating the introduction of 
atmospheric air and of hydrogen, or other inflammable gas, which is 
drawn from a gasometer, maintained at a determined pressure. This 
slide valve box is made to communicate with the chamber by three 
openings or ways d, e, i, and the cover of the valve is provided with 
two other openings 0, , the first of which, 0, serves to draw in the air, 
and the second « serves for the introduction of the gas; it is provided 
with a metallic pipe communicating with the gasometer by means of 
an india-rubber or flexible pipe. L, M (Fig. 1), is a cross bar or 
crosshead, to which a reciprocating motion is communicated by means 
of two connecting rods Li, M!, driven by two eccentrics, which 
receive their motion from two toothed wheels L'!, M", that are 
driven by pinion J, m, mounted on the shaft E, F. Through the 
crosshead L, M, passes the rod of the counter piston P"!, to which it 
communicates motion, after making at the commencement of each 
stroke an independent movement equal to about one-third of its useful 
motion. ‘These movements are so timed that the return stroke of the 
counter piston cannot take place until the piston P has arrived at its 
starting point. 0! is a rod attached at right angles to the counter 
piston rod, and serves to actuate the slide valve }, and also to close 
the electric circuit when the charge is introduced, for which purpose 
it is made to bear upon a piece soldered to one of the poles of the 
battery. 

The operation of the engine is as follows : —Suppose the main 
piston P to be at rest, and the counter piston P" nearly in contact 
with it, the opening of the slide valve opposite the opening o of the 
valve box cover, and the opening or way i, open as shown in Fig. 2 . 
on communicating motion to the fly wheel of the main shaft E, F, 
the crosshead L, M, will descend and carry with it (after the first in- 
dependent motion above mentioned) the counter piston P4;, which 
will draw in atmospheric air until the arm b! of the piston rod acting 
upon the slide valve closes the air-way 0, and opens the way « for the 
introduction of the gas, which rushes in until the slide valve by 

ing onwards closes that passage and opens the way d below. 
hen the slide valve has reached this point the electric circuit will 
be closed or completed by the arm !, and a series of electric sparks 
will be produced which will effect the explosion of the mixture of 
contained in the cylinder, and by this means the piston P will 

Be driven fi with a force equivalent to the power of the ex- 


plosive force to overcome the pressure of the atmosphere; when the 
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explosive force is expended the atmospheric pressure will act upon | 
the back of the piston in a contrary direction; and in consequence of 
the vacuum formed in the cylinder by the explosion, the shaft E, F, 
and its accessories again receiving motion during the return stroke 
(but remaining stationary during the forward stroke), the counter 
piston P2 being then again set in action, will force out the products 
of combustion through the exit openings until it closes the opening e, 
the arm 0, will then again act upon the slide valve until it assumes 
its starting position, and during this movement a small portion of the 
products of combustion, which has remained between the two pistons, is 
driven cut intothe atmosphere through the passages ¢ and 0. The return 
stroke of the piston now again takes place, a fresh charge is drawn in 
above the counter piston, and the products of combustion which 
remained behind it are compressed and driven off through the valves 
a, a, at the bottom. ‘The introduction of the charges and their ex- 
plosion and discharge thus take place successively, and by means of a 
fly wheel the engine will be made to acquire a uniform motion, even 
although provided with but one cylinder; but in order to obtain a 
continuous and powerful motion the patentees propose to employ two 
cylinders and pistons, the racks on the rods of which should act 
daavuataly upon the same shaft. 

The patentees describe a modification of the above arrangement, 
which they consider possesses the advantages of greater simplicity of 
construction and rapidity of action, for which reasons it is more 
especially adapted to single cylinder engines. ‘The piston and its rack, 
and the wheel which gears with it, the ratchet wheel and the electric 
apparatus, only difler from the above arrangement inasmuch as the 
piston is not arrested below the chamber, but continues its 
course to the end of the cylinder, in order to drive out the products 
of combustion on its return stroke, and also to draw in the 
charge of intlammable gases during its forward course, thus 











dispensing with the counter piston and its appendages. 
In this arrangement the slide valve, instead of being a D valve, is 
made straight, with two openings corresponding to those in the valve 
box and cylinder. When the piston during its return stroke has closed 
the opening tor the introduction of the gas, the slide valve will 
begin to act in the same direction, and after the first opening of the 
slide valve has passed beyond such opening it opens the exit aper- 
tures for the escape of the products of combustion; on the piston 
moving in the contrary direction, air is drawn in through the entrance 
openings until they are closed by the slide valve; the piston then 
opens the said way, and the opemmg in the slide valve again coming 
opposite to it, gas is drawn in until the apertures are closed. All 
these movements of the slide valve are operated by means of two 
cams, mounted upon the same shatts as those above mentioned, and 
which act upon tappets mounted upon a rod working in guides, and 
to which the slide valve rod is attached. In this arrangement the 

















electric circuit is closed by the end of the valve rod coming in con- 
tact with a piece soldiered to one of the poles of the battery. 

In a double cylinder engine the above arrangement may be modi- 
fied by substituting for the shafts which carry the cams a beam which 
has its fulcrum bvetween the two cylinders, and has motion com- 
municated to it by the pistons alternately, so that one piston in 
descending shall raise the other one whicl bas just descended to the 
bottom of the cylinder, thus dispensing with the cams. In this case 
the valve rods would be worked by the arms of the beam. In all 
these arrangements the power of the engine may be regulated in the 
same manner as that of a steam engine, by means of a cock adapted 
to the supply pipe leading from the gasometcr; and in the case of a 
stationary engine a regulator is adapted to it, acting upon the supply 
valve When applying this invention to a locomotive engine, as it is in- 
tended to supply the place of two double action (or high-pressure) 
cylinders, four cylinders must be employed, one on each of two pairs 
of driving wheels, the main shafts being made to drive these wheels 
by means of connecting rods or gearing combined in such a manner 
as to change the direction of rotation by means of clutches. In order 
to supply gas to the locomotive, a reservoir is adapted to the tender, 
which is supplied from gasometers situate at the several stations with 
a sufficient quantity of gas (ata pressure of several atmospheres) to 
last until the end of the journey, or until the engine arrives at the 
next station ; the gas before being supplied to work the engine passes 
through a gasometer placed between the reservoir and the feed pipe, 
by which means it is supplied to the cylinders at a uniform pressure 
of one atmosphere. ‘This gasumeter, which the patentees call a “ re- 
gulator,” communicates with the gas reservoir by means of a metal 
pipe, and on the other side with the engine by means of an india- 
rubber pipe. On the upper part of the gasometer is placed a small 
cylinder, open at both ends, in which a piston works, the rod of which is 
connected to one end of a lever arm, the other arm of which works a 
slide valve, which cuts off communication with the reservoir when 
the pressure of the gas diminishes. ‘Ihe pressure of the gas in the 
gasometer is increased or diminished by means of a small weight, 
which causes an increase or diminution of pressure, according to 
whether it be placed on the piston rod or the valve rod. By slightly 
modifying this engine, the patentees state that the direct action of the 
explosion may he utilised for various useful purposes where a per- 
cussive force is required. ‘They also state that if it be desired, for 
instance, to break stones for excavating a tunnel, or to work a forge 
hammer, the chisel or hammer may be adapted to the extremity of 
the piston rod, or any other suitable tool may be applied to it accord- 
ing to the nature of the work required to be performed. In this case 
the only office which the rotating shaft of the engine will have to 
perform will be to work the supply of the mixed gases to the cylinder, 
and the discharge therefrom of the products of combustion. 
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Tue object of this invention, by Richard Goulding, of 14, Bonner- | matrices by chemical combination with quicksilver, the ores or ma- 
road, Victoria-park, is to effect amalgamation of the metallic par- | trices being previously reduced to powder, and minutely comminuted 
, ticles that may be contained in any auriferous or argentiferous ores or | by the mechanical action of stamps and mills of the ordinary kind; 
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or in the case of alluvial or diluvial deposits, the stones contained in 
them may be extracted by means of the ordinary perforated cones or 
sieves so as to reduce the ore in these deposits to a suitable granulated 
condition. 

Fig. 1 is a longitudinal vertical section of an amalgamating ma- 
chine, constructed according to this invention, and adapted for ex- 
tracting gold, silver, and other metals. Fig. 2 is part and elevation 
of the feeding end of the machine. Fig. 3, a half view of the inside 
of the machine, as it would appear if the end were removed, showing 
the position of the incline G. Fig. 4, a transverse and vertical sec- 
tion through the line E, F, of Fig. 1, and Fig. 5 is a detached view of 
the disc P. The body of the machine may be made of a cylindrical 
or other convenient shape, and the material be of wood, iron, glass, 
pottery ware, or other suitable material. The machine is placed in a 
horizontal position, at a short distance from the ground, and has an 
inverted cone-shaped groove or recess A fixed to it, the recess extend- 
ing along the entire length of the body B of the machine. C is a 
shaft, passing through glands or stufling-boxes a, a, at each end of 
the body of a machine, and revolving therein. Around this shaft are 
aflixed a series of propeller blades or paddles, forming in combination 
the helical-shaped screw delivery arrangement E ; G is an inclined 
platform; and H, a cock communicating with it; I is a vessel con- 
taining quicksilver. ‘The upper part of this vessel is connected by a 
flange to the under side of the cone-shaped groove A. This groove 
opens up into the bottom of the body B of the machine, and allows 
free communication between the body B and the vessel I. To prevent 
the possibility of the quicksilver passing off with the tailings, it is 
proposed that there should be a little space between the end of the 
incline G and the end of the machine, that in the event of any quick- 
silver passing up the incline, it may fall, by its gravity, into the 
groove A below. K is a feed pipe, the lower end of which is connected 
to the upper part of the vessel I, and to the upper part of the feed 
pipe K a hopper is attached, into which the ore to be operated upon 
is placed; M is a spindle, the lower end of which works in a suitable 
bearing in the vessel I, and the upper end of spindle is suitably sup- 
ported within the body B of the machine, and has a mitre wheel N 
fixed on it, gearing into another mitre wheel O fixed on the main 
driving shaft; P is a disc or perforated piece of metal, or any other 
suitable material, fixed upon the spindle M, and revolving with it, or 
there may be several of such discs; R is a cock for drawing off the 
contents of the vessel I; S isa lever or winch handle for imparting 
motion to the main driving shaft of the machine and parts in con- 
nexion with it. An important feature in this invention consists in 
arranging the helical blades E upon the shaft C, in the manner ex- 
hibited at Fig. 1, where it will be seen that each blade or pair of 
blades is or are so placed with respect to each other, or each one as to 
produce (when thus combined together and looking endwise) two 
perfect helices or a double thread of blades made up or composed of 
several distinct and separate parts or blades instead of one continuous 
piece of material as the thread of a screw. ‘The patentee states 
that the separate helical blades may be used with advantage in 
combination with a continuous helical blade similar to the thread 
of an ordinary screw; and when this is the case, he arranges the 
blades E in the spaces of the continuous helix or thread, and thus 
forms a species of triple-threaded screw. The mode of operating with 
the above machine is as follows :—Quicksilver is poured into the ma- 
chine so as to fill the chamber or vessel I, and also the longitudinal 
cone-shaped groove or recess A in the bottom of the machine, and the 
machinery set in motion ; the incline G, extending for about one-third 
of the entire length of the body of the machine, serves to displace the 
quicksilver for this distance in the vessel A, the intention of this in- 
cline being to prevent the quicksilver escaping with the tailings by 
the cock H. The pulverised rock or other prepared ore is fed into the 
hopper I, at the top of the feed pipe K in such proportions as may be 
deemed requisite. This may be eflected either by hand or by any 
suitable self-acting mechanism. A stream of water is introduced 
with the ore in the hopper, and passes with it through the feed 
pipe into the centre of the mass of quicksilver in the chamber or 
vessel I, where it is triturated by the rotating disc P through the 
perforations, in which (after having deposited in the quicksilver in it 
a certain portion of its metallic contents) it ascends into the body of 
the machine, where it is subjected to further agitation by the action 
of the screw blades, which have the effect of beating or forcing the 
suspended metallic particles into the horizontal column of quicksilver 
in the groove A, which deprives the prepared ore of its remaining 
metallic particles, and the refuse matter or waste and water are 
screwed or forced out of the quicksilver and along the inclined plat- 
form G, and discharged from the body of the machine by the cock H, 
which is kept open during the operation. The feed pipe should be of 
such height that, when filled with pulverised ore and water, the 
pressure of this hydrostatic column shall overcome the resistance 
offered by the quicksilver in and above the vessel I. Or, instead of 
the above-mentioned hydrostatic principle, an ordinary force pump 
may be employed, the pump exerting sufficient pressure to force the 
ore and water into the centre of the vertical column of quicksilver in 
the vessel J. The amalgam, resulting from the chemical combination 
produced by the mechanical means above described, is drawn off 
along with the quicksilver at the end of the operation through the 
cock R in the bottom of the chamber or vessel 1. The gold or silver 
(as may be) contained in the amalgam is then obtained by vola- 
talising the quicksilver in an ordinary retort. In the event of the 
ores being of a very refractory nature, or presenting any unusual 
practical diticulties, and in order to render mines (which are at pre- 
sent considered as being valueless) sources of legitimate enterprise 
and profit, a modification of the above described process, involving 
the application of heat, would in some cases be found advantageous, al- 
though it is not intended or even recommended for ordinary use, an ope- 
ration requiring the nicest skill in its application to so volatile a fluid 
as quicksilver. But, as the object of the invention is to supply the 
want of a perfect process for the extraction of the precious metals in 
every conceivable case, and to obviate the difficulties which have 
hitherto attended such operation according to the various methods 
now in use, the patentee proposes, in cases where it is required to sti- 
mulate the action of the quicksilver, to employ heat upon the rever- 
beratory principle, which may be effected by enclosing the machine, 
or only that portion of it which contains the quicksilver, in an outer 
case or jacket, and filling the surrounding internal space with either 
heated water, heated air, or steam. ‘The screw delivery process, 
formed by the combination of the segmental screw blades or 
paddles E, may have either continuous or intermittent, circular or 
alternate circular motion imparted to it by any suitable prime mover; 
and supposing the diameter of the helix E to be eighteen or twenty 
inches, it has been found about eighteen or twenty revolutions or 
vibrations of it per minute answer well in practice, the principal ob- 
ject being to produce chemical combination or amalgamation, without 
at the same time breaking up the quicksilver, or oxidising it by too 
much mechanical agitation. 








Licutinc Raitway Carriaces witit GAs.—The experiments 
upon several of the Irish railways, to test the practicability of light- 
ing railway carriages with gas, have, it would appear, been eminently 
successful; the invention patented by Mr. Thomas Jefferson Thomp- 
son, C. E., of Greenwood-park, Newry, providing for and meeting 
every engineering requirement. We have seldom to announce at the 
threshold, as it were, of anew system, so complete a success. We 
understand that Mr. Thompson is about to visit, by invitation, some 
of the principal lines of railways in this country; and it would be 
well if the managers of others were to make themselves acquainted 
with the simple and effective nature of his apparatus, before they try 
less perfect plans, as the failure of one system very often induces @ 
prejudice against others of undoubted merit, from which prejudice it 
may take years to recover. Although the modus operandi of the 
Thompson patent would be at once recognised and appreciated by the 
aid of drawings, it would not be well to attempt to describe it by the 
pen alone, as some of our contemporaries have fallen into error in 80 
doing. We may, however, find room shortly for the illustrations ne- 





cessary for the full comprehension of the plan.— Mechanics’ Muga+ 
zine, 
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TO CORRESPONDENTS. 


Norice.—The first two volumes of THe ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume III, price18s. Orders received by the Pub- 
lisher, 163, Strand. 

E. L (Oldham.)— We are very much obliged to you for calling attention to the 
matters referred lo in your note, as well as for the suggestions you have been good 
enough to make. 

Draw Bar.—One of the best methods of case-hardening cast-iron slide valves is 
to cover them with small charcoal, mixing with it a little salt and whiting (half 
@ dozen pounds of each of the latter will do for a sack of charcoal), and heating 
it above a “ cherry red” heat. If the heat is maintained for eighteen hours the 
case-hardening will have penetrated to about an eighth of an inch. 

INEXPERIENCE. — We think you would do well to apply to Holtzapffel, of Charing- 
cross and Long-acre. 

W. C. (Limehouse-fields.)\— We do not think an arrangement of the kind you 
name would be of the slightest use, if it could be made, which we presume to 
doubt, At all events it would only be a mechanical curiosity. 

L. O. O.—There is no separate work on the subject you name. ‘The best accounts 
will be found in general chemical treatises or cyclopedias. The latest processes 
will only be found in patents recently obtained. The last subject you refer to 
will be found fully discussed in works on analytical chemistry. 

Ienotus.— Locomotive eccentrics are usually fixed by means of two set screws; 
they are sometimes keyed on, but not frequently. If you wish thoroughly to under- 
stand the setting of the valve you should refer to Mr. D. K. Clark's Railway 
Machinery, where the matter is thoroughly treated. As a general rule, the valves 
are set so as to open equally at both ends of their stroke, from jth to jths of an 
tnch, according to the fancy of engineers. An important point, however, is to 
determine whether the equal openings cut off the steam equally at both ends of 
the cylinders. This is not always the case, although it should be. 

D. T. E. (Aberdare.)\—One of the most approved modes of ventilating coal 
mines is by means of the steam jet; but there is no reason why the ordinary 
method should not be made perfectly effective, a drum drift being provided. The 
only objection to the employment of hinery is that no machinery is required. 

Supscriper.— We believe an Agriculiural Exhibition will be held in Paris this 
year, but we shall know definitively in a few weeks. 

An Encuish Farmer tn IRELAND.—There is no manual on the management 
of portable engines, but a small work in Weale’s Series by Mr. Sewell, relative 
to the 9 t of l tive engines, might answer your purpose. Anyone 
who could manage a locomotive engine would, of course, find no difficulty in 
managing a portable engine. As general rules, you should clean the inside of 
the boiler and the outside of the tubes at frequent intervals, the more frequently as 
the water used is more impure. The tubes should be brushed out every time the 
engine is used. All parts should be kept well oiled and Sree as possible from 
grit or dust, and great care should be taken that the water is always kept at 
the proper level. The sediment formed at the sides of the fire-box should be 
removed very frequently, say every week, if it is found toaccumulate. If you 
attend to all this, and have all necessary repairs promptly made, your engine 
will last a long time. 











AIR BUBBLES IN ICE. 
(To the Editor of The Engineer.) 

Str,—It is known that when ice is melting an immense number of air 
bubbles appear on the surface of the melting ice. I have seen it stated 
that Dr. Priestley found, that when water, previously freed from air as 
completely as possible, is frozen, it emits, when melted again, a quantity of 
nitrogen gas. I have long entertained an idea, deduced from theory, that 
the air bubbles alluded to are composed of oxygen and hydrogen gases, in 
the proportions in which they form water; and that the levity of ice 
compared with water is probably owing to the decomposition of water 
when in the act of freezing. I should feel greatly obliged if you ar any of 
your correspondents can state positively whether Dr. Priestley was right or 
wrong; and if the latter, what is the composition of the air bubbles 
adverted to, Siema. 





WOOD PACKING—WORKING EXPANSIVELY. 
(To the Editor of The Engineer.) 

Sim,—In answer to your correspondent respecting wood packing for air- 
pump buckets—I used it some years ago. Alder I think the best. I cut 
a piece 2} or 3 inches broad, and of sufficient length to go round the 
bucket when cut in lengths to fit tight between the flanges, then turn it 
so that it wili go freely into the pump, leaving it a little round or full in 
the centre. I have two 21-inch diameter and one 10-inch diameter at 
work; they are more satisfactory than when hemp packed. I shall be 
happy to give your correspondent any further information that I can. 

1 enclose you three diagrams, and shall esteem it a great favour if some 
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of your correspondents would give me their opinion as to the state of the 
engines, and if they could, with advantage, be worked more expansively. 
: A short time since I put in an india-rubber delivery valve; it was torn 
in a very short time, and was almost useless. As they are becoming 
extensively used, some information respecting them would be very ac- 
ceptable, as to the form of guard and size, also of the apertures in the 
seating. D> V. 
January 15th, 18538. 


BOGIE LOCOMOTIVES. 
(To the Editor of The Engineer.) 
Sm,—Will you or one of your readers favour me with a sketch of the old 
method of connecting the bogie frame to the boiler or framing of the old 
American locomotives, and of the plan generally in use. I noticed in one 
of your late numbers an arrangement of radial bars, but what I want is the 
plan of carrying the engine on three points, T. W. Wilkinson. 





THE CONE AND THE SCREW—“ WAIT A LITTLE LONGER.” 
(To the Editor of The Engineer.) 

Sm,—I was rather sanguine that my last letter would have brought the 
discussion upon this topic to an issue, but you have proved to be too inge- 
nious forme. However, although we have not succeeded in showing each 
other on which side the truth really lies, we have come toa mutual under- 
Standing of the conditions, which is one important point gained, and I 
mo that I now see more clearly what kind of proof I shall have to pro- 

juce, 

I had surveyed a channel, buoyed it carefully, and near its extremity 
anchored one of those machines fished up during the last war at Cron- 
stadt. I had the pleasure to see your good ship “ Acute Reasoner" come 
bearing down the channel, and passing every buoy gallantly. When she 
came within a few fathoms of the spot where I thought her timbers would 
shiver, I said within myself, “ Now for it.” But alas! I was doomed to 

intment. Whether it was that the pilot dropped asleep, or that he 
smelled powder, I cannot tell; but the helm suddenly went hard a-lee, and 
the ship (I wish she had missed Stays!) shot round upon another tack, 
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and ran under the shelter of an old headland (Cape Clear), marked in 
your chart thus: —“ As the to the vessel's progress is the 
(proposed) moving power, the stern screw can never have a propelling 
influence.” Now if this way of putting the matter be really involved in 
the law that “ there can be no effect without a cause,” or that “no useful 
effect can be produced without the expenditure of a given and equivalent 
amount of [mechanical] power,” then the truth, in your able hands, will 
prove victorious, I say, however, that the employment of resistance to do 
something behind, in the way of leration, is no ion of that 
law. It has never, so far as I know, been proved that resistance cannot be 
soeconomised. In more than 200 patents that I have glanced at, con- 
nected with navigation, the question is not so much as hinted at. However, 
the onus of proof properly rest upon me, and, from the interest I feel in 
the question, I have ved to undertake a fresh series of experiments in 
order to furnish visible proof of the soundness of the theory by its effects 
in practice. In the meantime I will only offer one remark and make one 
request. You say I “ might use the proposed shafting and multiplying 
gear to turn a coffee mill, or to pump the ship, but it would be at the 
expense of the first power—the e ." Now, since nothing which the 
paddle has to do, for what is behind it can increase the resistance of the 
head of such a vessel as I have supposed, can you explain why setting the 
shaft to pump the shi, would take any force from the first moving power ? 
My request is, that you will be kind enough to refer to the description of a 
patent granted to the Marquis of W in 1663, wherein he says, 
“ By it I can make a vessel of as great burden as the river can bear, to go 
against stream, and which, the more rapid it is, the faster it shall advance.” 
You will find it on the 6th page of “ The Origin and Progress of Steam 
Navigation,” from authentic documents, by Mr. Bennet Woodcroft. Mr. 
Woodcroft explains the contrivance thus:—* It is obvious that the Mar- 
quis did not by this mean a steam propeller or paddle, for the action of it 
would not have been what he describes, but a rope fastened at one end up 
the stream, and at the other to the axis of waterwheels lying across the 
boat and dipping into the water, so as to be turned by the wheels. These 
would fulfil the conditions proposed, of ad ‘ing the boat faster the more 
rapid the stream.” Now I have toinform you that at the present time 
vessels work themselves up against the rapids, in America, upon this prin- 
ciple. Of course the conditions vary from Mr. Griffiths’ plan, in this, 
that there is a rope fastened ahead in the one case and not in the other ; 
but then the vessel, by the conjoint action of the stream and the rope, 
actually forces its way forward, whereas I only assume that assistance at 
the stern will be attained equal to about one-half the resistance. The 
reason why I refer you to this method is, that when I resume the subject 
I hope to prove that a certain relation exists between pulling at a rope 
ahead and pushing at the water astern, the resistance being one of the 
agents in both cases, 

I again express my obligations for the impartial manner in which you 
have dealt with my communications, and promise to acquaint you with the 
result of my experiments, whichever side they favour. 

Nesbit-street, Hulme, Manchester. Tos, MorRis. 

[We'publish our correspondent's note lest he should be supposed to have retired 
convinced from this little discussion. We shall be quite content to leave the matter 
to the result of his experiments if carefully conducted. In reply to his question, 
we say that the engine would pump the ship because there would be a resistance 
offered to the front paddle's rotation, and which increased resistance would have to 
be overcome by the prime mover. There is no resemblance at all betwixt Mr. 
Woodcroft's notion and Mr. Griffiths’, as our correspondent will find, In fact our 
correspondent in reality proposes to go against the stream without the rope. A man 
may haul himself up to the top of a house, by means of a rope and pulley, but he 
would find a difficulty in doing so without the pulley ) 

















BOILERS. 

(To the Editor of The Engineer.) 
Smm,—I was rather surprised to hear your opinion of egg ended boilers and 
the mode of building given to a correspondent as far back as October last, 
but would have let the matter fall had not the subject been turned over 
again by several parties. I ider your correspond of October 30th 
perfectly right in his plans, and, instead of it being the worst, as you said, it 
is decidedly the best form of boiler that can be made, namely, a long egg 
ended boiler with flue straight to the chimney, and I am quite sure that 
your opinion and that of your correspondent C. W. Williams, of Dec. 25th, 
is utterly absurd. I have had to build two boilers lately of that descrip- 
tion for supplying steam to an engine for driving saws and wood cutting 
machinery. 

T enclose you a sketch of the building, and if I had it to do again I would 
certainly build them upon the same principle, with this difference, that 
my boilers are only 30 ft. long by 4 ft. diameter, I would make them 45 ft 
long, which I think would be a suitable and jient length. 

What, in the name of wonder can be gained by confining the draught to 
a narrow flue, where it is impossible for the]gases to consume, and carrying 
that flue a number of times round the boiler, when a greater amount of 
heating surface can be exposed to a single passage from the fire to the 
chimney. 

I maintain that with a single flue all round the bottom of boilers, from 
water level on one side to water level on the other side (the only obstruc- 
tion being a few props of fire brick to carry up the weight of boiler), and a 
large fire grate and slow draught, that a greater amount of heat may pass 
up the chimney, but at the same time a greater amount will be absorbed by 
the boiler and consequently more water evaporated with the same amount 
of fuel than with the returning flues, on account of the draught being less 
confined and allowing a more complete combustion of the fuel. 

Farther, with a narrow flue the flame strikes so hard upon the plates im- 
mediately over the fire that they are burned down in a very short time, and 
if there are any landings I would not insure them from leakage for six 
months. 

I think the long egg ended boiler with single flue is most commonly 
adopted, and it is certainly the simplest and best boiler. 

12 Jan. 1858. P. K. Honres, 


[ We leave our correspondent’s letter to be answered more fully by those who have 
leisure or inclination to examine his statements, which do not, however, evidence a 
very intimate knowledge of the subject. We make, nevertheless, the following 
passing remarks. He asks, “what in the name of wonder can be gained by con- 
Jining the draught to a narrow (query, adequate?) flue, where it is impossible for the 
gases to consume (query, what?) and carrying that flue a number of times (only 
once) round the boiler, when a greater amount of heating surface (the surface is the 
same in both cases) can be exposed to (by) a single passage from the fire to the 
chimney.” We ask our correspondent “in the name of wonder” how he has 
omitted to observe that time—the all important element of time is gained, and by 
which a larger amount of the heat generated can be transmitted to, and taken up by 
the water, Our correspondent observes that the opinion of Mr. Williams is utterly 
absurd. Mr. Williams is very well able to defend his own opinions, but, before 
hazarding such a remark, our correspondent should have been prepared to show 
that the opinions were not warranted by the facts described by Mr. Williams in 
his leer, and upon which facts the opinions were founded. Our correspondent 
Salis intoa rather amusing contradiction. He says he admits “ that a greater 
amount of heat may pass up the chimney (and of course be lost) but at the same 
time @ greater (!) amount of heat will be absorbed by the boiler.” In other words, 
that a greater amount of heat will be lost, therefore a greater amount will be gained. 











FIRES ON BOARD STEAMERS. 
(To the Editor of The Engineer.) 
Sm,— Whenever a fire occurs on board a steam packet, say in the hold, &c., 
might not some plan be contrived for attaching pipes to the steam funnel 
&c., for the purpose of turning off and conveying the steam to the hold 
&c.? Steam when closely confined easily extinguishes fire ; therefore the 
hatches and all apertures should be closed up. This plan has this advan- 
tage over water, that the steam would effectually extinguish the fire with- 





out damaging the goods. 
18 Jan. 1858. ONE oF THE ILLITERATE. 
Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in cach week, The charge for four lines and under is 


half-a-crown ; each line afterwards, sictpence. The lineaverages eleven words. 
Blocks are charged at the same rate for the space they fill. 

Letters relating to the publishing and advertisement department of this paper are 
to be addressed to the publisher, Mn. Beanarp Luxtox, Bnginecr-office, 163, 
Strand, London, All other letters and communications to be addressed to 





the Editor of the ENGiNgER, 32, Bucklersbury, London. 





THE ENGINEER. 


FRIDAY, JANUARY 22, 1858. 





ENGLISH AND FRENCH RAILWAYS, 


THE conditions under which the railway system has grown 
into its present importance in England and on the conti- 
nent, present differences of a very marked character— 
differences not merely in details of construction and 
management, but also, and more especially, in the prin- 
ciples upon which they have been allowed to supersede all 
other modes of transit. While, on the one hand, every care 
appears to have been taken to foster these undertakings, to 
encourage their extension, to promote the interests of those 
devoting their means to the furtherance of projects calcu- 
culated more than all others to advance the interests of 
humanity and civilisation—while, we say, all this has been 
done in France—we at home have been content to abandon 
the finest opportunity ever given to a people to work out 
its prosperity, to the recklessness of an excessive compe- 


‘tition, to private as against public interests, to individual 


cupidity and obstinacy, to the baneful effects of prejudice 
and ignorance, and to all the evil consequences of mis- 
directed labour, and a fearful waste of energy and resources. 
The effects of all this are, what might naturally be looked 
for—a general depreciation of property, a bad instead of a 
good paying investment, a discouragement to all future 
operations, however much an extension may be needed, 
and an abandonment of many useful and necessary works 
for want of means to carry them out. it is now generally 
well known how all this has been brought about, viz., 
by a vicious parliamentary system of indiscriminately 
leaving everything in the shape of commercial undertakings 
to take care of themselves, to be entirely governed by those 
having adverse interests to serve, and who, when once they 
have entered the list as competitors, by their very nature 
as Englishmen feel themselves bound to persevere, and 
that in the face of reason and common sense, which they 
themselves lose for the time, until ruin stares them in the 
face, and they find out that they have hoplessly squandered 
their meansand brought both themselves and their friends to 
beggary. In the conduct of railway matters, or rather in the 
absence of conduct, the members of the British Parliament 
appear to have entirely lost sight of the fact that the forma- 
tion of any two lines where one is sufficient,although the two 
may prosper, is a shameless waste of national resources ; or 
if they have remembered it, they have sacrificed the interests 
of the public, whose welfare they were bound to consider, 
for their own private gains. It is not merely that competing 
lines running almost side by side with each other so 
divide the traffic as to render the receipts insufficient to 
pay ordinary interest upon their cost, render the evils of 
the English competitive system alone apparent ; but rather 
the enormous excess in the first cost of such rival un- 
dertakings over and above the necessary outlay, sup- 
posing each line had been constructed independently of 
the other. Rivers, valleys, and hills, or other natural 
obstacles, are as nothing to span over or bore, when com- 
ma to the difficulties of cutting through the formidable 

arriers raised to obtaining an Act of Parliament by one 
company, when opposed by another equally powerful, or 
sometimes by the still more powerful private interests of 
landowners, desirous of preying upon the vitals of share- 
holders. Nor must we forget the assistance rival companies 
have received from “ gentlemen of the long robe,” many of 
them themselves parliamentary men, who have never 
failed to do all that human ingenuity could suggest, in 
order to complicate matters, and swell the number of 
consultations, hearings, appeals, and what not, in relation 
to the several schemes, in the success of which they have 
not been interested. To these gentlemen the public 
doubtless, owe much; for instance, that portion of the 
public interested in the Great Western Railway, who 
are recorded to have been indebted to counsel alone for 
fees, in 1848, some £30,000. From a return published in 
1854, we find that no less than £4,000,000 were expended 
in the legal and parliamentary expenses of 99 railways, 
exclusive of the fouien and North-Western and Great 
Western Companies, as well as several others, includin 
the Eastern Counties, London and Brighton, and Sou 
Eastern. Taking all jlines into aczount, it has been 
calculated that little short of £10,000,000 has been mani- 
ficiently dropped into the pockets of lawyers, parlia- 
mentary agents, and their several myrmidons. The 
parliamentary and legal expenses of English railways 
have varied » on £1,000 to £2,400, or upwards, per mile; 
on many lines, averaging £1,500 per mile. In like manner 
have companies been mulcted by exorbitant sums paid for 
land and compensation. Examples exist of property 
worth £5,000 being obtained by favour, at the slight 
advance of £120,000, and of land fetching from £2,000 
to £10,000 per acre. A case is also on record of one 
gentleman, we believe a member of Parliament at the 
time, having received £5,000 for the loss of minerals under 
a piece of land, which minerals had long before been 
worked out, as far as possible; the remainder being hope- 
lessly submerged. In the way of land purchases alone 
it is well known that railway companies have paid like 
Englishmen, through the nose, at the rate of from ten to 
one-hundred fold the real value of the land they have 
required; the greater portion, probably, belonging to 
members of the Legislature. 

Such, then, is the system under which railways have 
been constructed in England, and who is to blame? Not 
the lawyers, who acted like, shall we ony thieves and men ? 
Not the landholders, as landholders. Not the wild specu- 
lators — the contributors to the undertakings, who, as 
Englishmen, must jostle each other and strive for victory 
where any striving is to be done, although no victory is 
possible. Not to engineers, who have, alas, had their fin- 


= in the great railway pie. No, not to any of these; 
ut to the Legislature—men who take office to watch the 
interests of the public, and not unfrequently, and certainly 





in this particular case, prostitute their powers to answer 
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their private ends. Thank Heaven, engineers have had 
little to do as members of Parliament, at least until all the 
mischief was accomplished; and although a little dirty 
work may now and then be traced to them, in the 
shape of abandoning one scheme and starting another, 
taking every opportunity of pushing the sale of it asa 
competing line, yet upon the whole they, as a class, are as 
little to blame as any other, for the miserable state into 
which railway property has fallen. 

Any regret for past excesses is useless unless it lead to 
a reformation, and we forbear to dwell any longer on the 
beauties of our railway legislation, knowing that just now, 
if at no other time, subscribers to new projects will look 
before they leap, and will refuse any longer to fight like 
birds in a cockpit, for the special behoof and amusement of 
lookers on. ‘lo any such mode of gaining notoriety as that 
presented by a martyrdom to railway losses, men will, it is 
to be hoped, henceforth object, and in this wholesome ob- 
jection, we see the way toa steady improvement in railway 
property, notwithstanding all the evils from which it now 
suffers. It may be a long and painful path for the English 
three-and-a-half per cent. to gain the proud eminence of 
the French fourteen or sixteen per cent.; but the views of 
English shareholders are moderate in the extreme, and 
being so, we do not despair of seeing their lines pay a 
dividend some day which shall amply satisfy them. Even 
the extra £5,000 to £7,000, which Mr. Locke tells us, in his 
address to the Institution of Civil Engincers, and which we 
publish in another column, the English lines have cost 
above those constructed in France, from the causes we have 
named, as also from the assistance they have obtained from 
the State, which is at the rate of £5,000 per mile more ; 
even, we say, with all these differences in favour of French 
railway investments, we know that our traffic is greater, 
and that our werking expenses are less ; and it is generally 
acknowledged, setting aside our dirty second and third 
class carriages, that the general service of our lines is 
better than that on continental ones. These facts are, 
of course, so many more reasons why English lines 
should have succeeded better than French ones, if they 
had been judiciously controlled by the State; but they 
are at the same time consoling considerations for those 
who have embarked their savings in these undertakings. 
With careful management, a determination to construct 
no works but those absolutely necessary, a determined 
opposition on the part of each company to inaugurate, 
or assist in any rival schemes to those already in 
existence, or fairly contemplated as extensions of existing 
schemes ; with all this, or even a little of it, we see nothing 
to prevent a steady advance in the value of railway pro- 
perty. It isa most important fact, that we have not too 
many lines already, as far as the convenience of the public 
is concerned, although we might reasonably wish, for 
the sake of railway shareholders generally, that there were 
fewer of them. All the lines now in existence will be 
wanted, and some others must be added to them, to meet 
the requirements of the age. The real fault has been that 
their construction has been unnecessarily hastened, before 
the public have well learned to use and require them, and 
this te paralysed, to a great extent, future operations, which 
are more or less urgently called for. We do not object 
absolutely to there being two lines between the same 
places, especially when they take different routes, but we 
do object to the two being constructed at the same time, 
and before the traffic has become important enough to pay, 
and to pay liberally too, for the cost of constructing one. 
Perhaps one of the worst features of the competitive rail- 
way system has been that it has necessarily driven capital- 
ists to seek foreign investments, instead of spending their 
means in promoting undertakings at home, which had they 
been even moderately fostered by Parliament, would have 
answered their purposes better than those in which they 
are now engaged. 


THE PUBLIC HEALTH ACT (1848) AMENDMENT BILL. 


Next to the consolidation of our Statute Law, perhaps 
the most important work for law reformers to undertake 
would be the general application to all parts of the United 
Kingdom of the provisions of existing statutes, sc far as 
they have been proved from experience to have answered 
the purposes for which they were enacted. If legislation 
be necessary in order to ensure the healthy condition of 
London, why should it not also be necessary for Birming- 


ham, Liverpool, Manchester, Edinburgh, Glasgow and 
Dublin? Are the dirt, dust, filth, and cellar-life of London 


worse than those of these several places, or indeed hundreds 
of others? Are gas and water, especially water, less neces- 
sary for the Scotch and Irish than for the English? Is 
Cockney-sewage more odoriferous than that of Glasgo:v, 
even though the latter be the produce in the main of pure 
oatmeal, which alone the Scotchman “ tak’s to his meals }” 
Or do metropolitan pigs require better regulation than those 
of the emerald isle? It could hardly be maintained that 
any of these questions could with truth be answered in the 
affirmative ; and yet we find that the wisdom of Parlia- 
ment has been brought to bear upon the question of the 
best means of suppressing nuisances of various kinds in 
some one or few of the several places in which they exist, 
whilst it has left others in the full enjoyment of all their 
dirty privileges, to be exercised in the full light of day, 
and in the very face of wise and salutary regulations 
capable of removing them. We would not here be under- 
stood to advocate for one moment the centralisation of 
authority in Metropolitan General Boards, acting in all 
een of the country through any system of agency ; as we 
elieve every town, and almost every village, contains skill 
and enterprise enough, if it possessed the power, to manage 
its own aliairs, that is, to hight, wash, and drain itself, to 
the best advantage. All that seems to be necessary is, that 
Parliament should give those who are disposed to carry out 
these works the necessary powers, and compel those 
to act who are not disposed voluntarily to do so. That 
these views have lately been gaining ground, although they 
have not, as yet, been fully carried out, we may infer from 
the introduction of the new Bill for the Amendment of 
the Public Health Act of 1848, Like most documents 


of its kind, it is a very wordy affair, containing no less than 
187 clauses, although its main purport may be comprised in 
very few words,—this is the establishment of Local Boards 
of Health in any and every part of England and Wales. 
The Act, however, does not apply either to Scotland or 
Ireland, nor to any place within the limits of the Metropo- 
lis, as defined by the Local Management Act of 1854-6, 
unless the Public Health Act of 1848 has already been ap- 
plied to such place. The existing General Board of Heath is 
doomed to extinction in five years from the passing of the 
new Act, which may be adopted under given regulations 
by any Council, existing Local Boards of Health (where 
the Public Health Act of 1848 has been applied), Boards 
of Improvement, Commissioners, or Owners and Rate- 
payers, as the case may be. Appeals against the adoption 
of the Act are to be made by petition to the General Board 
of Health ; and refractory districts—those in which stench 
and stupidity are rampant, and in which the yearly 
mortality (calculated on an average of not less than 
the seven years immediately preceding) has exceeded 
25 per 1,000 of the population, will be — to be dealt 
with by the General Board of Health, an Inspector being 
sent to make public inquiry, and to examine witnesses, as 
to the sewerage, drainage, and water supply of the district ; 
also as tothe number and sanitary condition of the inhabi- 
tants, as well as to other matters; the General Board of 
Health being authorised to insist upon the adoption of the 
new Act; and, what is best of all, with the consent of the 
Treasury, to compel the district to pay, in the shape of the 
costs of the preliminary inquiry, for any trouble it may 
have given. 

Officers of Health are to be appointed by each Local 
Board, subject to the approval of the General Board of 
Health. A Surveyor, Iuspector of Nuisances, Clerk, and 
Treasurer, are also to be appointed, their salaries being 
paid out of the general district rates, to be levied under the 
Act. ‘The Officer of Health may act for two or more dis- 
tricts, and the same person may be both Surveyor and In- 
spector of Nuisances! 

The powers of the new Local Board will be ample, but 
not too ample, in order effectually to carry out those 
complete sanitary regulations which are now on all hands 
considered necessary to preserve the Public Health. Their 
duties will apply to the sewerage and cleansing of the dis- 
tricts, to the formation of new roads and streets, and 
the regulation of new buildings, the establishment of 
markets and fairs, water-supply, lighting, the regulating 
of slaughter-houses, formation of pleasure-grounds, ard the 
erection of baths and wash-houses. With certain specified 
exceptions, all existing and future sewers, within their 
several districts, will vest in and be under the control 
of the Local Boards. They must cause their several districts 
to be effectuaily drained, and for this purpose areempowered 
to alter sewers and construct new ones, taking land for the 
purpose, compensating the owners and occupiers for dam- 
age sustained, and this whether it be within or without 
their respective districts. ‘They may compel the formation 
of drains in old houses, or do the work themselves upon 
refusal on the part of the person to whom notice has been 
served. With respect to the drains of new houses, they 
must all be covered and made to fall into any sewer within 
100 feet of any part of the site of the new building ; or if no 
sewer exists, into a cesspool not within 100 feet of any 
house, as they may direct. 

Next, as to cleansing.—AlI strects, thoroughfares, courts, 
&e., together with the foot pavements, are to be properly 
cleansed and watered, dust and ashes removed, and cess- 
pools, &c., emptied from time to time. Buildings used as 
Factories must be certified by the owner or occupier as 
containing a sufficient number of watercloscts; separate 
ones being provided where there are both males and females 
employed, and above twenty in number. The establish- 
ment of offensive trades are restricted to those cases allowed 
by the Local Boards. They will also determine the width 
and level of new streets; the structure of walls of new 
buildings, with reference to stability and the prevention of 
fires, as also that a sufficiency of space be left around such 
buildings to ensure due ventilation. The Local Boards 
will also have the management of all public streets, and 
will maintain them in proper repair; they may also widen 
or otherwise improve them. The Local Boards will also 
constitute the Surveyors of Highways within their respee- 
tive districts, and they are authorised, by agreement with 
the Trustees of Turnpike roads, to take upon themselves the 
repairing, cleansing, and watering of them. They are also 
empowered to provide market places within their several 
districts, to provide means for weighing carts, and to make 
approaches to the markets. : 

With respect to water supply, all public wells, pumps, 
&c., are to vest in and be under the control of the Local 
Boards. They may cause a supply of water to be furnished 
to baths and wash-houses, also for flushing the sewers and 
drains, putting out fires and watering the streets. They 
are also empowered to supply their respective districts with 
a sufficiency of water, and for this purpose (with the con- 
sent of the General Board of Health) may contract with 
any person for the supply, or construct the necessary works 
themselves. Upon its appearing to the Local Boards that 
any houses are without a proper supply of water, and that 
such supply can be provided by any company or person, at 
an expense not exceeding threepence a week, they may 
compel the owners of such houses to obtain the necessary 
supply. With respect to lighting, the Local Boards may 
| cause all streets and public buildings under their control to 
| be lighted with gas, and they may contract for the supply. 
Nothing, however, is said about their being able to con- 
struct new gas works, in the event of the supply being 
inefficient ; but this, we presume, must be an accidental 
omission, and one which ought apparently to be supplied 
hereafter. Withregard to slaughter-houses, none are to be 





to construct public slaughter-houses. They are also em- 


cole gg to purchase, hire on lease, lay out and improve 
and for the purpose of being used as publie walks or plea- 
sure grounds, as also to adopt the act for the encourage- 
ment of Public Baths and Wash-houses, the expenses being 
defrayed out of the general district rates. Amongst the 





General Provisions we find that no cellar or underground 
room shall be let or occupied separately as a dwelling, 
except it be seven feet high, has an area along the entire 
front three feet wide, is well-drained and secured against 
the rise of effluvia, or unless it has a fireplace in it, and a 
window nine superficial feet in area. The Public Works 
Loan Committee, under 14 & 15 Vict., cap. 23, are empow- 
ered to make advances to the Local Boards for the purposes 
of the Act, and without furthur security than by mortgage 
of such rate. All Local Boards must trausmit to the Gene- 
ral Board of Health, and to each of their respective rate- 
payers, who shall apply for the same, a report of all works 
executed by them, and sums of money received and dis- 
bursed by them. They must also respectively provide a 
map exhibiting a system of sewerage for effectually drain- 
ing their several districts, which shall at all times be open 
to the inspection of the ratepayers. They may alter the 
situation of gas and water pipes, the expenses being paid 
out of the rates. 

Oxford and Cambridge are specially exempted from the 
operation of the proposed act, but they may both adopt it 
if it be desired. The last clause states that the Public 
Health Act (1848) shall not, after the passing of the new 
Act, be applied to any district. 

We have thus glanced at the main features of this new 
measure, brought forward and prepared by Mr. Cowper 
and Mr. Massey, and intended to be passed into law 
during the ensuing session. There can be no question 
that most of the provisions of the Bill will be generally 
agreed to, although some clauses require amendment. 

The 101st, relative to lighting, is very obscure. It states 
that the Local Board may cause all streets and public 
buildings to be lighted with gas or “ otherwise, and may 
provide such lamps, lamp-posts, and other apparatus as 
may be necessary for the purpose.” Also that they “may 
contract for a supply of gas or otherwise, for the purpose 
of lighting, with any company or person,” for any period 
not exceeding three years. Does all this include the 
liberty of erecting gas-works or not? The Local Boards 
are distinctly allowed to construct water-works, and why 
should not the privilege be equal as regards gas-works ? 
We think it well to draw attention to this clause, as its 
ambiguity may be removed before the Bill becomes law. 
It would also be well to determine if there is any good and 
sufficient reason for not extending its provisions to all 
parts of the United Kingdom, instead of confining them to 
England and Wales, and so at once put the sanitary con- 
dition of the entire community upon a sound and satisfac- 
tory footing. The Public Health is alike desirable in 
every part of the kingdom, and although some statutes 
may exist which render the new Act less required in some 
places than in others, it surely would be no small ad- 
vantage to render it universally applicable. Excepting 
its partial application, and the apparent omission we have 
noticed, we believe the Public Health Amendment Bill 
will be generally approved, and the sooner it becomes the 
law of the land the better. 


PROPOSED TUNNEL BETWEEN ENGLAND. AND FRANCE, 
Tus long talked of, but hitherto considered chimerical, 
idea is at last brought fairly before the public by Mr. James 
Young, of Glasgow. His invention was introduced to the 
notice of the Glasgow Philosophical Society at their last 
meeting, but owing to an alteration of the arrangements of 
the proceedings of that evening, and the length of time 
which those who do not read their communications occupied 
in speaking, Mr. Young’s paper had only a hurried notice 
after 10 o'clock, so that the society neither had time to have 
the full benefit of Mr. Young’s views upon the subject, nor 
to hold any satisfactory discussion which was likely to have 
resul‘ed from such a novel and important communication. 

M: . Young’s invention and tunnel differ widely from all 
prev ous tunnels, both in construction and material, con- 
structed, as it may be, without either digging or cutting 
through the earth; being erected upon the bed of the 
channel, under the water, cutting out, if need be, by its 
own progress, a shallow bed for the tunnel to rest on. 

The invention consists of several parts; but the main 
feature is the mode of excluding the water during the 
progress of the building. It may be somewhat difficult to 
give the reader a proper idea of the invention without 
cuts; but let him suppose a large cylindrical vessel lying 
upon its side, of sufficient dimensions for a man to work 
inside, and that he begins to build a lining round the 
inside of this cylinder, from the mouth inwards, and that 
when he gets nearly to the bottom, or closed end of the 
cylinder, in order to have more room, he puts his hands and 
feet to the end of the lining he has built, and pushes forward 
the cylinder, leaving the lining, and when he has built the 
room thus gained, by repeating the operation of pushing 
on the cylinder, and again building, and so on, a tube or 
lining may thus be built to any required distance. If the 
reader has been able to follow us, in his mind, he will 
have a conception of the principles upon which the 
invention is based; and he will also perceive, that if this 
cylinder were proceeding under water, and the open end 
of the tube left upon the shore, all that would be required, 
while under water, would be a stuffing between the 
cylinder and lining sufficiently tight to prevent water 
entering within the tube or tunnel. Having fancied a 
tube of this kind, with one extremity upon the English 
shore and stretching over the bed of the channel under 
water, having the other extremity in France, and the 
shield removed, the reader will have a fancied picture of 
Mr. Young’s tunnel. 





used without a license, and the Local Boards are empowered | 


Mr. Young proposes the casing or cylindrical pioneer 
or shield, in which the tunnel is to be built, to be made of 
strong iron, fitted with a shovel-pointed coulter, to cut or 
plough out a sort of bed for the tunnel to lie in, or to clear 
away any impediment. 

The materials of which the tunnel is to be built are cast- 
iron blocks, being segments of a circle, and made to fit 
tightly with grooves, and about five inches thick, and 
within this another lining of cast iron, leaving a space 
between the two, to be filled up with asphalt or other 
material impervious to water. 


| The plough-pointed shield is to be pushed forward by 
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hydraulic force, pressing against the end of the tunnel, 
and the front part internally of the shield, and this form 
will serve the double purpose of pushing forward the 
shield and compressing the building. 

Mr. Young has made every provision against the in- 
flux of water, and yet for allowing the cylinder shield to 
be moved forward like the slide of a telescope, also for 
pressure against this movement, and the floating power ; 
and he estimates the whole cost of a tunnel of fourteen 
feet diameter, stretching from England to France across 
the channel, at three and a half millions sterling. 

Judging from the pointed and satisfactory replies made 
to the few objections offered by the members of the 
society present, when the paper was read, Mr. Young has 
evidently studied the matter in its difficulties, and we are 
confident that although the subject did not, from the 
reasons named, receive the attention its novelty demanded, 
engineers and others, capable of appreciating the merits of 
the invention, will give it a fair hearing and investigation, 
and that is all that is required. Of course we do not 
vouch for the correctness of the data given by Mr. Young; 
we state the particulars without pledging ourselves to any 
opinions, 


HEATING POWERS OF COAL AND COKE, 


THE question of the comparative heating powers of coal 
and coke by combustion has lately been subjected to some 
discussion, first at the Socicty of Arts, and more recently 
in our columns. It is clear, from the mode in which, for 
the most part, this question has been handled, that those 
who have taken part in it do not, with one or two —_ 
tions, understand the real points of the argument. In 
treating of the heating power of a combustible it should 
obviously be premised, that the matter to be burnt must 
be completely and thoroughly converted and oxidised. 
With imperfect conversion, of course, the means are want- 
ing of instituting that comparison which is the point in 
debate ; whereas it has been common, in the discussions 
which have arisen, to quote simply, and without comment, 
the results of the application of coke and coal, in particular 
modes, for the generation and application of heat, irrespec- 
tive of the previous question, of the thoroughness of the 
combustion. Now it is very well known and understood 
that different fuels require different treatment, in order to 
insure the conditions most favourable for their combustion ; 
and it is, we suppose, unquestionable, that should the heat 
of the products of combustion be but partially absorbed, 
the remainder being discharged as waste, the charge of 
inferiority resulting from such imperfect absorption lies, 
not against the heating power of the fuel, but against the 
mode in which that heating power is applied. It is obvious, 
then, that in order to gauge correctly the heating powers 
of coal and coke, two conditions must be observed. First, 
that the fuel should be consumed in the way most favourable 
for insuring its thorough oxidation; second, that the heat 
generated in the process of conversion should be presented 
for absorption in the way most favourable for transmission. 

There is no doubt that, for the special object of gauging 
the heating powers of fuel—that is, the heat developed by 
their combustion—the simplest, most direct, and most 
reliable method is that of evaporating water from a boiler ; 
and in making this announcement we are met at the outset 
by the important practical distinctions between the pro- 
cesses of the combustion of coal and the combustion of 
coke, physically. Coal is burned most effectively on a com- 
paratively large grate, and coke on a comparatively small 
grate—coal in broad layers, coke in heaps: coal may be 
burned efficiently with aslow draught, but cokemay be better 
treated undera quick draught—the combustion of coal is a 
work of time, that of coke is the work of an instant. That 
is to say, the combustible gases arising from coal must be 
thoroughly mixed with air prior to combustion, whilst 
with coke each atom of oxygen has only to pick up two 
atoms of carbon on its passage through the fuel. This last 
comparison explains the distinction which has recently been 
put in circulation between concentrated heat, and carried 
heat; the former being characteristic of coke and the latter 
of coal, in so far that the process of the mixture of the 
gases and the air is progressive and active far into the 
flues of a boiler, as shown by the lengthened flame, whilst 
the combustion of coke, there being no gas to deal with, is 
necessarily consummated within the body of the fuel itself. 
It follows, then, that the question of the capacity of the 
flues, relative to the requirements for mixing and consuming 
gases, is of more importance with reference to the combus- 
tion of coal than it can be with respect to that of coke. 
The capacity and configuration of fireplaces, respectively 
best olapted for the conversion of the two fuels and the 
absorption of the heat, is another question. 

The management of the dampers for regulating the 
admission of air is clearly another point, that can only be 
adjusted by speciai treatment; and we might name other 
elements of management requiring special adaptation to 
the fuel. 

But we have only now been insisting on the broadly 
differing circumstances under which coal and coke must 
needs be consumed ; physical distinctions are necessary to 
a less extent, though still importantly, in treating the 
varieties of coals, amongst which there are nearly as great 
differences as between them and coke. Does it not, there- 
fore, appear very extraordinary that, in the planning of 
experiments designedly for the purpose of determining 
the heating powers of coal and coke the necessary 
adoption of the circumstances of the situation to 
the nature of the fuel should be entirely overlooked ? 
Comparative heating performances, in precisely the 
same circumstances, can only hold good as compara- 
tive quantities under the particular set of circumstances, 
and they are of much less value than otherwise they 
might be made; yet it is upon just such conclusions, 
arrived at in such a way, that much of the practice of the 
present day, in the selection of fuels, is founded. There is 
not the slightest doubt that, ere long, the Government must 
re-organise a commission of qualified men for the resettle- 
ment of the question of coals suited to the Royal Navy, as 
to every other purpose, by the investigation of their heating 
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powers, on sound principles, and with the aid of the ap- 
pliances for insuring the complete combustion of coal, and 
the absorption of heat. 

_We have yet a few words to say on the chemical con- 
siderations which bear upon the subject of heating powers 
of fuels. 


THE MANAGEMENT OF COAL TRAINS, 


On the occurrence of a recent accident to the man in 
charge of the brake of a coal train, we took occasion to 
animadvert on the cruelty and recklessness which exposed 
this poor man, in common with almost every one in charge 
of the brake of such a train, to almost certain maiming or 
death. We have since kept our eye on this matter, and for 
some time after the accident were glad to observe a brake- 
van attached to coal trains. We trusted that the evil was 
at an end. Not so, however. Indeed, a phase of it, more 
aggravated than that we thought deserving of severe con- 
demnation, has just been brought under our notice. The 
brakesman is not only perched at the top of a load of coals, 
with the dangerous duty of clambering down the side of 
the wagon to stand on the brake-lever during the day, but 
this duty is imposed on him by night also, During day- 
light he may have some small chance of seeing where he 
places his foot—a chance small enough, certainly. But, in 
the darkness, we cannot coneeive how any man in his 
senses will undertake the frightful duty of clambering 
down the side of a coal wagon, with the train in rapid 
motion, his only footing being a narrow bar of iron which 
he cannot see, and can only grope for with his feet whilst 
dangling in mid air. The perils of such a position beggar 
description, and seem to make destruction certain. It is 
true a small lamp is occasionally placed on the wagon 
preceding the brake-wagon, but is useless for the purposes 
of safety, and serves only to make darkness visible. 

We denounce the reckless inhumanity that can put a 
man in such a frightfully hazardous position, and so need- 
lessly and gratuitously. The arrant folly of the man who 
allows himself to be subjected to such treatment is only 
equalled by the cruelty of the master who imposes it. 
Certainly, if no legal means exist that are capable of reach- 
ing the abuse, some such means are greatly needed. And 
is there no one of our legislators sufficiently obedient to the 
calls of humanity, to step in and propose the remedy? 
Vastly less perilous things have excited a world of feeling. 
What a crusade there 
climbing boys to wit. 
rest and safety compared with the position of the coal 
brakesman on a dark night! We have spent, and rightly 
too, a vast amount of sympathy on galled horses and over- 


driven bullocks, but as yet have found none for a class of 


men wantonly and needlessly exposed every hour to maim- 
ing or decapitation. 
ridiculous, as lately in the ease of a benevolent lady who 
has, we are informed, written to all the schoolmasters of the 
country, on the duty of inculeating in their pupils the 
paramount claims of the donkey to tender treatment, 
accompanying the missive with a syllabus of a series of 
lectures on the proper treatment of the said donkey ! 

So people create objects of sympathy whilst they over- 
look the cruelty and misery at their own doors and falling 
daily under their own eyes. It is necessary, however, that 
the claims of humanity in the case of the coal train brakes- 
man shall be attended to, or that the perpetrators of this 
cruelty should be exposed. 


THE GOVERNMENT AND THE SCHOOLMASTER,. 

WE have before referred to this subject, and we then 
prefaced our remarks with a statement of our belief in the 
great educational revolution being effected by the agency 
of the Committee of Council. Our faith in the council 
officer, based as it is on incontrovertible facts, is in no 
danger of diminution; but we still have some farther 
matters of detail to object to, and are convinced that the 
evidence of an impartial witness will have its due weight 
in the proper quarter. 

The qualified public schoolmaster draws a portion of his 
yearly income from the funds at the command of the 
Council Office. He has a “ certificate" allowance,” that is, 
an annual sum from the parliamentary grant in considera- 
tion of his having submitted to the Government examination 
and proved his competency for his office—a fact attested 
by the grant of a certificate of merit. The amount of the 
reward is in proportion to the qualification, the maximum 
being £30 per annum. This examination is the beginning 
of a system of qualifications, no doubt ultimately designed 
to be co-extensive with the profession, and to give a death- 
blow to empiricism. The allowance is only receivable 
whilst the teacher is in a school, and gives satisfaction to 
the Office in the performance of his duties. A further sum 
is given from the same source for the instruction of pupil- 
teachers, being so much payment for actual work done. 
These, with some other smaller payments from the same 
quarter, make up no unimportant item in the public school- 
master’s income, and are comparatively the more important 
from the niggardly way in which 4 is generally paid. 
We consider it very hard, under these circumstances, that 
the Council Office should adopt a regulation like the follow- 
ing :—“ Proportionate payments will be made for the first 
year only. The rule is that augmentation grants are con- 
ditionally due for periods of twelve months; such periods 
being reckoned from the month allotted for the annual 
visit of her Majesty’s Inspector in one year to the same 
month in the following year; and teachers who quit their 
schools in the course of one of these periods will not re- 
ceive payment for any portion of the incomplete period.” 
Really, this is very arbitrary. It seems to us like saying 
that a clergyman, or a doetor, or any other professional 
man who quits his employment before the completion of a 
full year’s service, shall forfeit all claim for the proportion 
of salary due for the incomplete year. Lord Palmerston 
would lose his usual placidity we imagine if, on quitting 
office suddenly some day, he were informed that his salary 
for the last ten months would not be paid, as he had not com- 
pleted his year of service. We cannot see any marvellous 


“has been against the system of 
Yet a chimney is a very haven of 


Our false feeling has rendered itself 





difference between the case of the Premier and the school- 
master, except it be that the former could infinitely better 
afford the loss than the latter. Commercially, the principle 
is unsound ; we had almost said dishonest. It would not 
be tolerated anywhere; and we do protest against the 
schoolmaster being singled-out for a kiud of treatment that 
nobody else would tolerate. We admit it may be very 
desirable to check changes; but let the check be an honest 
and a fairone. Changes are often, nay, generally, beyond 
the control of the schoolmaster. He is thus made to suffer 
for what he cannot control. It is further true, that their 
grants are conditional, depending on the inspector's report. 
It would therefore be difficult to give them before the 
report was made ; but delay is better than absolute refusal. 
Still, we do not quite see why a man of character, who has 
done his duty well for years, could not be trusted for a por- 
tion of a year inan emergency. Why could not a local report 
be substituted for the inspector’s in such case? Surely 
something might, and ought, to be done to save a deserving, 
laborious, and ill-paid man from being deprived of the just 
reward of his toil. This is just the sort of thing that dis- 
gusts superior men, and drives them so frequently from the 
office. We can only class it with the effete notions of our 
grandsires, who uniformly regarded the schoolmaster as the 
lawful butt of their jokes—practical and otherwise—as a 
sort of common enemy against whom all tactics were 
lawful. It is now being discovered that teaching is an 
honourable employment, and demands for its right exercise 
the wisest head and the largest heart. The stigma is 
being fast rolled away from the office, and men are dis- 
covering that, when rightly exercised, it is second to none 
in its influence on the community, and is, perhaps, more 
than any other concerned in promoting national progress, 
and the growth of everything good po great. Surely the 
Committee of Council,—the executive of the nation in its 
dealings with the schoolmaster,—ought to be the farthest 
removed from the perpetuation of the effete notion of a 
bygone age, and ought to choose a chivalrously high stan- 
dard of equity in its relations to the public school teacher, 
instead of, as in this case, grinding him down even below 
the standard of commercial usage. 

When the scheme of the Committee of Council was first 
promulgated, in 1846, the expectation was held out that, 
after fifteen years of serviee—during seven of which the 
school had been under inspection—a pension, not exceeding 
two-thirds of his previous salary, would be granted to any 
schoolmaster retiring from the work, and in possession of a 
certificate of merit. The terms in which all this was 
stated led very legitimately to the conclusion that it was 
intended to provide a decent competency for worn-out 
teachers. The language of the Council is capable of no 
other interpretation. This was the general expectation, 
and men of a superior order were tempted to enter the 
work in consequence of the better prospects held out. 

As the profession gives little chance of saving, the 
schoolmaster being compelled to keep up respectable ap- 
pearances generally, on a very scanty stipend, the pension 
was no mean part of the inducement for superior men to 
devote themselves to the teacher’s work. Well, what is 
the result? The whole scheme remains in abeyance till 
August, 1851, when their lordships pass a minute on the 
subject, and such a minute as raised a feeling of mingled 
shame and indignation in the mind of every certificated 
teacher in the United Kingdom. In the first place, the 
pension, instead of being an honourable retirement for 
the deserving, was interpreted into an expedient for 
shelving the incapable. It was, doubtless, with outraged 
feelings, and a choking sense of injustice and humiliation, 
that every schoolmaster read the minutes of that meeting 
of their lordships, at Whitehall, on the 6th August, 1851, 
when, after reciting the minute relating to pensions p 
in 1846, they resolved—* That the foregoing minute be 
declared to have been intended to facilitate the appoint- 
ment of competent successors in the place of meritorious 
but incapacitated teachers, whose removal might, by such 
assistance, be effected in a manner consistent with their 
claims on the public.” Whatever their lordships may 
choose to declare, we have no hesitation in declaring the 
resolution of 1851 utterly inconsistent with that of 1846. 
The prospect of honourable retirement is thus turned into a 
bitter mockery. The man who has worn out his energies 
in the public service, in the belief that that public would 
recompense him by an honourable, though beutie com- 
petency in his declining years—this man was never 
thought of at all; his merit and comfort are not con- 
templated for an instant. The arrangement he looked 
upon as intended to serve these purposes was designed for 
a totally different end—“ was intended to facilitate the 
appointment of competent successors.” 

And what is the amount of the pension? We confess 
we blush to write down this mean, shabby, contemptible 
amount; but we must pursue our transcription of this 
deceptive and disgraceful minute. 

“That in order to define the extent of the charge to be 
ereated on the Parliamentary Grant for Education, the 
pensions to be awarded, pursuant to the minute of the 21st 
of December, 1846, be as follows :— 
0 pensionsof . . . 
100 do. . £25 each. 

150 do. « « « « £20 each. 
Donations, or special gratuities £400 


£30 each. 


£6,500 
Such is the miserable pittance to be doled out to men of 
respectable attainments and associations! So England 
flings aside her public servants after she has drained them 
of their energies, and exhausted in her service their powers 
and their lives! In her estimation, they are not worth as 
much as a maid-servant. She will not bestow upon them 
even a sum sufficient for the keep of a horse, 

But the worst has yet to be told. This miserable starving 
pittance is only to be continued on good behaviour, for 
their lordships go on to say, “ that the pension be liable to 
be withdrawn on such proof as shall be satisfactory to their 
lordships that the pensioner has been guilty of miscon- 
duct,” or as the reward of improyidence, for the minute 
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adds, “or possesses sufficient means of livelihood from 
other sources.” 5 

We can only look upon this whole matter of pensions as 
a standing disgrace to the Council and the nation, and a 
gross insult to the whole schoolmasters’ profession. It is 
unquestionably the great blot on the doings of the Council 
Office, and stands there a monument of their niggardly 
meanness. It reveals a spirit prevalent there utterly incon- 
sistent with any large and permanent success in national 
education. Men who can think so unworthily, and act so 
meanly, are unfit to be the arbiters in so vast and important 
a work as national education, It has always been alleged 
that this odious minute of Aug. 6th, 1851, was passed 
during a little political episode. We are glad to believe 
this, as it is so inconsistent with most of the actions of the 
Council Office, and leaves us in hope that, as soon as a regard 
to appearances will allow, it will be superseded by some- 
thing large and liberal, worthy of the Council Office to 
give, and fit for an honourable public servant to receive. 


REVIEWS. 

Chemistry, Theoretical, Practical, and Analytical, as applied 
and relating to the Arts and Manufactures. By Dr. SHERIDAN 
Muspratr, F.R.S, William Mackenzie, Glasgow and London. 

Upwarps of three years ago this work began to appear in num- 
bers, The subscribers were induced to believe that the work 
would be completed in about thirty-nine parts, at one shilling 
each. This month has seen the appearance of the thirty-ninth 
part, and the author has only reached the letter I, article Iron. 
At this rate, the book is not one-half the size it will be. There 
must have been gross miscalculation either on the part of the 
author or publisher, that now necessitates a breach of faith with 
the public. The work, notwithstanding many redundancies and 
errors, is a good book ; and the subscribers cannot complain that 
they have not received value for their money; and if the book 
be carried on to its completion with the same spirit with which it 
has been conducted to the thirty-ninth part, it will form one of 
the most complete text-books of the age upon chemical manufac- 
tures, and the author will take his position as one of the first 
practical chemists of the country. As each successive part 
appears, the reader is struck with the detail and minuti«e with 
which every simple manufacture of the country is described, and 
wonders that any one man can be found with a mind and 
memory so capacious and retentive as to enable him to perform 
so gigantic a task, and with such ability as is shown in the pre- 
sent work, The article upon iron, which is just commenced in 
this part, bears the same stamp of minute detail. We would 
unhesitatingly recommend the book to every student in Science 
and Art as one that will give him, in plain language, a general 
knowledge of all the chemical manufactures of the country, and 
much correlative matter connected with other arts, all of essen- 
tial value to the engineer. 

The publishers promised a good book in about thirty-nine parts. 
Many thought at the time that a book of the sort promised could 
not be completed within the compass proposed, Whether the 
publishers had themselves calculated, or doubting their success 
in the sptculation, named a small number so that they might 
finish it with less loss to themselves, we know not; but as the 
matter now stands, a breach of faith with the public must be 
committed, They must either cut the book short and break 
their promise of giving a good and complete book, or they must 
give a good book regardless of the number of parts required ; of 
the two evils we think the last the least. To close the book 
now, would be a very great injustice, and although it is also an 
injustice to be obliged to purchase a book at double the cost 
anticipated, still, with the knowledge that the who leis good, the 
subscribers will certainly be much more pleased with their bar- 
guin by continuing the book in the same way till finished, than 
to have paid upwards of £2 for an unfinished book, little better 
than an odd volume. Nevertheless, when the law obliges the 
subscriber to a book appearing in parts to take the whole book, 
publishers should be very careful in their calculations as to the 
size; indeed, when subscribers engage to take a book promised 
complete in thirty-nine or forty parts we question if they have 
not a right to claim a reasonable fulfilment of the contract, the 
book complete, for the money subscribed? And, if so, would 
Muspratt’s be considered a complete book, were the publishers 
now to close it in a few parts? We think not. 


Statistical Bookkeeping. By Freperick Cuartes Kier, 
London: Longman and Co. 

TuERe are few things so obnoxious to the practical engineer as 
bookkeeping ; and, perhaps, there are few things more important. 
Whether it be that there is a natural antagonism betwixt 
mechanics and accounts, or that the mechanic has a soul above 
money, we do not quite know; but it is undeniable, that for an 
engineer to be a good accountant is an exception to the rule. 
We fear, therefore, we should discourse upon a dry subject were 
we to enter at any length into the philosophy of bookkeeping as 
it is, and as it ought to be. Let it suffice that we can, from close 
examination, recommend Mr. Krepp’s system to the notice of our 
readers. It is peculiarly analytical, and his system will go far to 
render accounts clear, and to enable the merchant or manufac- 
turer, however extended hia business, or intricate his transactions, 
to judge at a glance of the state of his concerns, 





Tur Dancers or THE Deer.—The number of wrecks recorded by 
the Shipping Gazette in the year just closed was 2,002. It appears, 
from ofticial returns, that the losses by accidents at sea to the French 
commercial navy were three times more numerous during the year 
1857 than during the three eonting years. The accidents during 
the last year amounted to 1,524, or more than four per diem. Of 
these 622 were totally lost, being at the rate of nearly two a day, 
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Tuts invention, by John Aiken Salmon, engineer, of Glasgow, con- 
sists, firstly, in connecting with the exhaust pipe of condensing 
engines a passage leading to the air pump; secondly, in substituting 
for the upper brass of plummer Af ae a pair or pairs of friction 
rollers turning loosely on a fixed axle; also, in forming the ends of 
journals of locomotive engines hollow, and inserting a ball in the axle 
box for the end of the journal to work against. Thirdly, in the appli- 
cation of a longitudinal chest or receiver fitted so as to lie across the 
boilers, with a feed pipe extending from it to each boiler, a valve and 
tap being fitted to each pipe; and, fourthly, in the application to the 
front of furnaces an air chamber, containing a series of plates, through 
which series the air admitted at the bottom of the chamber may pass | 
to the top of the fire door. 


Fig. 1 is a side elevation of the cylinder of a condensing engine and 
its appurtenances, with the improvements shown in section. A is the 
cylinder; B, the slide valve box; C, the exhaust pipe; D, the con- 
denser; E, the air pump; F is the pipe or steam passage, communi- 
cating between the exhaust pipe and the upper part of the air pump, | 
so as to carry off a portion of the exhaust steam on the back stroke of 
the piston, which would otherwise pass to the condenser in the ordi- 
nary manner; G is a valve through which such portion of the ex- 
haust steam passes; H, Hi, are valves for discharging the water and 
forming the vacuum at the back of the piston ; I is a small pipe, pro- 
vided with a tap J, communicating with the hot well through the 
pipe or passage K; Lis the piston of the air pump, which is a solid 
plunger, shown detached at Fig. 2, and is provided with metallic 
packing, consisting of four rings, the thick side of the top one being 
marked 1. The first and second rings have their thickest or most pro- 
jecting parts on opposite sides of the centre of the piston in the line 
of one diameter of it, and the third and fourth rings have their corre- 
sponding parts on opposite sides of the same centre, in the line of a 
diameter taken at right angle to the former. By this means the parts | 
of the several rings will be made to press against the interior of the | 
cylinder or barrel of the air pump at four points, and so form the 
packing. M is a perforated plate, inserted in the exhaust pipe in | 
certain cases in order to retard the passage of the exhaust steam to 
the cylinder, and cause a greater portion to pass through the valve G | 
into the pipe or passage F. The working of the air pump is as | 
follows :—On the up stroke of the piston the valve H at top is opened, 
and the water and air on the upper side of it are discharged through 
the valve into the pipe K, leading to the ordinary feed pump or to the 
boiler ;Jat the same time the valve H1 at the bottom is opened, and 
water admitted from the condenser. On the down stroke of the piston 
the valve H at bottom is opened, and the water and air on the lower 
side of it are discharged through this valve into the pipe K*, whence it 
passes off; at the same time the valve H! at the bottom is closed. The 
object of these improvements is to increase the heat of the water in- 
tended to be pumped from the hot well into the boiler, at the same 
time that the vacuum in the cylinder at the back of the piston is in- 
creased by carrying off a portion of the exhaust steam. Fig. 3 re- 
presents, detached, in end sovaten, the valves H and Ha, which com- | 
municates with the upper end of the air pump. 

For the purpose of adapting the invention to engines in which 
there are two cylinders instead of the single cylinder A, one for high- 
pressure steam and the other for using the steam expansively, a pipe 
similar to that at F, Fig. 1, is connected with valves to the exhaust 
pipe of the high-pressure cylinder, so as to communicate with the 
air pump, and also a valve between the two cylinders. By this means 
a portion of the exhaust steam may be allowed to pass at each stroke 
of the engine from the high-pressure cylinder, and becoming con- 
densed pass into the top side of the air pump. 


Figs. 4 and 5 represent an end elevation, and plan of a plummer 
block with an antifriction bush for a shaft or a railway journal, and 
with a pair of rollers substituted for the upper brass ; N is the shaft ; { 








O, O, are the rollers, which turn loosely on pins fixed in the sides or 
pillars of the plummer block or bearing. In this case, where the 
bearing of the shaft is short, a single pair of rollers is used, one on 
each pin. In some cases it is proposed to substitute the rollers for the 
lower brass. Figs. 6 and 7 represent, in side and end elevation, an 
adaptation of the same kind of bearing for the journal of a locomotive 
or tender carriage. In this case, the bearing being longer, there are 
two loose rollers on each fixed pin, but in the case of a shorter bearing 
there would be only one. Fig. 6 also represents the end of the 
journal formed hollow, so as to have a horizontal bearing against a 
ball P inserted in the axle box. 

Fig. 8 represents the improved apparatus for feeding boilers with 
water and air. a is a chest or receiver, fitted so as to extend hori- 
zontally across several boilers, one of which only is shown at 6. The 
boilers are set in brickwork in the usual manner. Each boiler is sup- 
plied with a feed pipe c, extending from it into the chest or receiver 
a, and in each feed pipe c there is a valve d opening downwards, but 
which is ordinarily kept closed by the pressure of the steam in the 
boiler acting on its under side; also at the upper part of each pipe ¢ 


| is fixed a tap e, worked by a rod and screw jas required. g is a pipe, 


leading from the air pump to the chest or receiver, being supplied 
with a tap and valve, the latter opening to the air pump; h is a pipe, 
leading from the hot well to the chest or receiver, being also supplied 
with a tap and valve, the latter opening to the receiver a from the feed 
pump ; 7 is a weighted valve, fixed at the upper part of the chest or 


| receiver a, opening inwards; & is a pipe with a tap, through which 


steam may be admitted from the boiler to the chest or receiver, for 
the purpose of heating the air in the upper part of it when required. 


| The working of this apparatus is as follows:—Water is admitted to 


the chest or receiver a from the hot well through the pipe A, and on a 


| sutlicient degree of vacuum being attained in the upper part of the 


chest or receiver by the working of the air pump through the pipe g, 
the valve é will be opened by the external pressure of the air which 
will be admitted through the valve into the chest or receiver. On 
steam being admitted from the boiler through the pipe 4, the air will 
be expanded and made to press on the water within the chest or 
receiver, and cause it to open the valves d in the feed pipes and pass 
into the boilers. When the boilers require no further supply of water, 
air is made to pass by the same means through the valves d, d, into 
the boilers. 

Fig. 9 is a section of one of the proposed furnaces; 7 is an air 
chamber, adapted to the front of the furnace, such chamber contain- 
ing a series of plates m, m, through which series the external air 
being admitted by the valve x may be made to pass in the direction 


| indicated by the arrows to the top of the fire door 0, and thence into 
| the inner chamber p, whence it will pass through the openings in the 


plate g and enter the furnace. Fig. 10 represents, detached, a front 
view of the plate g, with its openings or air passages at the lower part 
of it;risa hot-air chamber in front of the bridge or bridge wall s ; 
this chamber is divided or partially divided by the plate ¢, and con~ 
tains a series of plates u, for the purpose of causing the air admitted 
into the chamber through the valve v from the ash pit to circulate, 


| in the manner shown by the arrows, and eventually to pass through 


the openings or passages in the upper part of the plate w and enter 
the flue or flues of the furnace. Fig. 11 represents, detached, an 
elevation of the plate w, with its openings or air passages in the 
upper part of it; x is a lever, turning ona fulcrum at y, the upper end 
or tail of which is acted upon by the furnace door when it is fully 
opened for the purpose of supplying a fresh charge of fuel ; the effect 
of this will be to open the valve n at the front of the fire-place, and 
the valve v at the back of the same, or at the bridge, and thus to 


| admit external air into the chamber / and also air from the ash pit 


into the chamber r simultaneously with the charging of the fire. The 
due regulation of the hot air by this means will promote the more 
entire combustion of the fuel. 
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2428. GrorcE Epwarp Dering, Lockleys, Hertford, ‘“‘ Improvements in 
laying down electric telegraph cables. in obtaining soundings, and in 
ascertaining the position of and raising submerged electric telegraph 
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2980. JEAN Baptiste Covy, Nantes, France, “ Improvements in the manu- 
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for cutting and pulping turnips and other roots.” 
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paints.” 

3009. Mark Mason, Dukinfield, and Tuomas MaRKLAND, Newton, Hyde, 
Cheshire, “ Improvements in machinery or apparatus for printing.” 

3101. Epwarp Hieuton, Regent’s-park, Middlesex, ‘‘ Improvements in 
electric telegraphs.” 

$105. Joun HENRY Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in lubricating the journals of shafts and spindles’—A communication 
from Silvain Péchet, Paris.—Petitions recorded 17th December, 1857. 

3107. Josepu Bennett HOWELL and Jonn Suorrrings, Sheffield, Yorkshire, 
** An improved mode of rolling steel for springs.” 

3109. Davip Bowuas, Reddish, Lancashire, * linprovements in machinery 
or apparatus for preparing and spinning cotton and other fibrous sub- 
stances.” 

3113. James Murpocu Napier, York-road, Lambeth, ‘‘ Improvements in 
letter-press printing machines.”—/etitions recorded 18th December, 1857. 
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3119. Wittiam Waker, Leeds, Yorkshire, ‘‘ An improved apparatus for the 
purposes of heating and drying.” 

3121. RicHARD ARCHIBALD BroomAN, Fleet-street, London, ‘ Improvements 
in lime kilns, and in apparatuses employed for working the same.”—. 
communication from A, C, Simoneau. 

3123, Tuomas Cougs, Bristol, ‘‘An improvement in chaff cutters.” 

3124. WiLt1AM Boven, Jewin-crescent Cripplegate, London, “ Improve- 
ments in lamps and wicks for burning resin and other oils and fluids, 
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combing and preparing woul and other fibrous substances " 
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in the treatment and preservation of skins, furs, wool, and textile fabrics, 
and in the machinery or apparatus employed therein.”—A communication 
from Madame Marie Louise Prost. 

3171. Henry Deacon, Widnes, Lancashire, “ Improvements in purifying 
alkaline lees” 

3172. James BoypE.t, Gloucester-crescent, Camden Town, ‘‘ Improvements 
in carriages propelled by steam or other power.” 

3173. James Wapswortn, Hazelyrove, Stockport, Cheshire, ‘‘ Improvements 
in the production and management of artificial light, and in apparatus 
applicable thereto.” 

3176. Joun Tuomas GrirFitHs, New Basford, Nottinghamshire, ‘* Improve- 
ments in the facture aud or enting of lace.” 

3177. Isaac HouvEN, St. Denis, Paris, “Improvements in preparing and 
combing wool and other fibres.” — Petitions recorded 28th Dicember, 1857. 
3178. Tuomas Spencer, Southampton-place, London, ‘‘ Improvements in the 

purification of illuminating or lighting gas.” 


Manchester, Lancashire, ‘‘ Improvements in 








Idings, artificial veneers, floor cloths, and other ornamental and useful 
purposes.” — Petitions recorded 4th January, 1858. 

14. James Exus and Josrru Henry Eis, Leicester, “‘ Improvements in 
machinery for subdividing, or reducing into smail particles, masses of rock 
and minerals, 

16. James Leemine and Joun Carrer RamMspEN, Bradford, Yorkshire, “* Im- 
provements in looms for weaving.” 

18. Groner Epwarp Derino, Lockleys, Hertfordshire, ‘ Improvements in 
electric telegraphs and in the manufacture of insulated wire and cables.”— 
Petitions recorded 5th January, 1858. 

20. RicuarD ARCHIBALD Brooman, Fleet-street, London, “‘ An improved 
lock buckle.”—A communication from Laurent Cordier, Dijon,.—/etidion 
recorded 6th January, 1858, 


Patents on which the Stamp Duty of £50 has been Paid. 

85. CHRISTOPHER TURNER, Burnley, Lancashire.— Dated 12th January, 1855. 

95. Gustav Warneckk, Frankfort-on-the-Maine.— Dated 13th January, 1855, 

231. Henry Davis Pocuin, Salford, Lancashire.—Dated 30th January, 1855. 

114. James Lex Noxtoy, Holland-street, Blackfriars, Surrey.— Dated 16th 
January, 1855 

106. GrorGe Riney, Portland-place North, Clapham-road, Surrey.—Dated 
15th January, 1855. 

115. JONATHAN SauNDERS, St. John’s Wood, Middlesex.— Dated 16th 
January, 1855, 

116. JEAN ANTOINE Francois Vicron Ovpin, Mons, France.—Dated 16th 
January, 1855. 

129, Constant Jourrroy Dumery, Paris.—Dated 18th January, 1855 





Notices to 

2338 Gronce JosiAn MACKELCAN, Falcon-street, Falcon-square, London, 
“Improvements im floating docks.” 

2339. Groree Joun Parson, Adelphi-terrace, Strand, and Tuomas PiLerim, 
Bow, “‘ Improvements in the mode of generating steam in the boilers of 
steam engines, and in raising the temperature of steam for other uses,”— 
Petitions recorded 8th September, 1857 

2357. WiLLiAM JAMIESON, Ashton-under-Lyne, Lancashire, ‘Certain im- 
provements in looms for weaving figured tabrics.” 

2359 Ricuarp Hovucutn, Bidport-place, Hoxton, ‘‘ An improved press for 
punching, stamping, and embossing or otherwise, for cutting out paper, 
leather, or other materials, and for fixing and closing eyelets.”—Peitions 
recorded 10th September, 1857. 

2370. Simzon CoLpeck and WiLtLiaM Henry Covpeck, Batley, Yorkshire, 
“ Improvements in looms.” —Petition recorded 11th September, 1857 

2374. CuaRLes Watson, Alfred-place, Bedford-square, London, ‘‘ An im- 
proved apparatus for curing certain bodily complaints,” — Petition recorded 
12th Septenber, 1857. 

2384. Davip Tuorre Lee, Birmingham, Warwickshire, ‘‘ A new or improved 
washing machine.”— Petition recorded 14th September, 1857. 

2388 Joun Asusy, Croydon, Surrey. “* Machi for cleaning wheat and 
other grain or seed from smut and other injurious matters.” 

2389. Joun WALMSLEY and Tuomas Howarp, Accrington, Lancashire, ‘‘ Im- 
provements in machinery or apparatus for warping, sizing, or dressing 
and winding on yards or threads ” 

2390. Tuomas Granamg, Leamington, Warwickshire, ‘‘ Improvements in 
grinding corn and in generating gas on inland waters ” 

2392 Tuomas Ancuer, jun., Dunston, Gateshead, “ Improvements in ma- 
chinery for cutting off and heading lengths of metal applicable to the 
manufacture of rivets and other articles.”—Jetitions recorded 1ith Sep- 
tember, 1857. 

2406. PeTER ARMAND le Comte de Fontaiyemonreav, London, “* An improved 
railway brake.”"—A communication.— Petition recorded 16th September, 
1857. 

2409. Epwarp Hayes, Stony Stratford, Bucks, “‘ Improvemements in wind- 
ing apparatus for hauling ploughs and other agricultural implements.”— 
Vetition recorded 17th September, 1857 

2419 Daxie. Imunor, Oxford-street, London, ‘Certain improvements in 
machinery adapted to the exhausting or forcing of air, gases, or vapour, 
and in the application of such machinery to various useful purposes.” 

2431. Joux WATSON Burton and Grorog Pye, Ipswich, ** Improvements in 
the construction of rollers for pressing fabrics and fibrous and other 
materials.” —Petitions recorded 18th September, 1857. 

2445. Groner Scnaus, Birmingham, Warwickshire, “ A new or improved 
manufacture of rollers or cylinders, with patterns or designs thereog for 
printing fabrics and other materials.” 

2446. Lovis Francois Picor, Toulon, France, “‘ Improvements in salino- 
meters or instruments for indicating the saturation of water in marine 
boilers "—Petitions recorded 21st September, 1857. 

2479. ALFRED ViNcENT Newton, Chancery-lane, London, ‘‘ Improvements in 
rock-drilling machinery.—A communication.—Petition recorded! 25th Sep- 
tember, 1857. 








2487. GrorGe Sprigut, Woodbridge-street, Clerkenwell, ‘‘ Improved heaa 
plaits, foundations for wigs, bracelets, and other plaited ornaments for 
personal wear.” —/’etition recorded 26th September, 1857. 

2514, Curistopuer CrasB CREEKE, Bournemouth, Hants, “Improvements 
in the construction or fact h pipes.”—Petition re- 
corded 30th September, 1857. 

2605. FRANKLIN Prestace, Westbury, Wiltshire, “‘ Improvements in the 
poe wag hd locomotive and other steam boilers.”— Petition recorded 12th 
detober, 7. 

2703. Ropert Harritp and Horton Harritp, Farringdon-street, London, 
“An improvement in the facture of the position used for 
printers’ rollers.”— Petition recorded 23rd October, 1857. 

2737. WiLLtAM Cuark, Chancery-lane, London, “‘ An improvement in rails 
for railways.”—A communication.—Petition recerded 28th October, 1857. 

2997. Joun Livesty, New Lenton, Nottinghamshire, “‘ Improvements in the 
manufacture of pile fabrics, and in the machinery employed therein,”— 
Petition recorded 2nd December, 1857 

3065. Joun De NorMANN, Naples, and WitL1AM THomas Heniey, St. John- 
street-road, London, ‘Improvements in machinery for preven the 
overlapping of chains or ropes when used on drums or w im- 
provements can be applied to the laying of telegraphic cables.” 

3067. JEAN MARIE Preaup, Chancery-lane, London, “ An improved engine, 
with rotary piston, applicable to various purposes.”—A communication.— 
Petitions recorded 12th December, 1857. 

3137. ALPHONSE RENE LE MIRE DE NorMANpDy, Judd-street, Brunswick- 
square, London, ‘‘ Improvements in apparatus for distilling sea water on 
board ships and vessels.”— Petition recorded 21st December, 1857. 

3164 BenJamin BuRveien, Great George-street, Westminster, and FREDE- 
Rick Lupwie DANCHELL, Oxford-street, London, “Certain improvements 
in the manufacture of vessels, plates, or utensils used for domestic, sani- 
tory, electric, and manufacturing purposes.””— Petition recorded 24th De- 
cember, 1857 

3173. James Wapswortu, Hazelgrove, Stockport, Cheshire, “ Improve- 
ments in the production and management of artificial light, and in appa- 
ratus applicable thereto,”—Petition recorded 28th December, 1857. 

3182. Victor Mourot, Rue de Paradis Poissonniére, Paris, ‘* Improvements 
in furnaces for heating kilns and ovens used in the manufacture of pottery 
and earthenware, part of which improvements are also applicable to fur- 
naces generally.”—/etition recorded 20th December, 1857. 

3. Louis Josern ARSENE Brun, Paris, ‘* Improvements in instruments for 
measuring angles, applicable to nautical and other purposes.”— Petition 
recorded 1st January, 1858. 

16. JAmMes Leemine and Joun Canter Ramspen, Bradford, Yorkshire, ‘ Im- 
provements in looms for weaving.” —Petition recorded 5th January, 1858. 
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And notice is hereby given, that all persons having an interest in oppos: 
ing any one of these applications are at liberty to leave jculars in writing 
of their objections to such application, at the ce of the Commis- 
sioners, within twenty-one days after the date of the Gasetie (and of 
the Journal) in which this notice is issued, 
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1417, 5d. ; 1456, 1s. 1d.; 1472, 1s. 6d. ; 1595, 3d. ; 1506, 3d.; 1597, 6d. ; 
1598, 1s. 4d. ; 1599, 3d.; 1600, 5d. ; 1601, 7d. ; 1602, 5d. ; 1604, 7d, ;' 1606, 
Od. ; 1608, 11d. ; 1610, 3d.; 1612, 9d.; 1613, 7d. ;'1614, 3d. ;' 1615, 6d. : 
1616, 3d. ; 1617, Od. ; 1618, lid. ; 1619, 3d. ;' 1620, 3d.;' 1621; 3d. ; 
3d. ; 1623, 3d. ; 1624, 1s. 11d ; 1625, 7d, ; 1626, 7d. '; 1627, 3d. : 
1629, 1s. 3d. ; 1630, 9d.; 1681, 3d.; 1632, 5d. ; 1633, 7d.; 
1s. 3d. ; 1636, 10d., 1687, 3d, ; 1638, 6d. ; 1639, 3s. 10d. ; 






Is. 1d.; 1642, 9d. ; 1643, 4s. 1d. ; 1644, 3d. ; 1646, 2s, 4d.: 1647, Bd. ; 1648, 3d. ; 
1649, 7d.: 1650, 5d.; 1651, 1s. 3d. ; 1652, 9d.; 1653, 3d.; 1654, 3d. ; 1655, 
lid. ; 1656, 3d. ; 1657, 9d; 1658, 10d.; 1660, 3d.; 1661, 3d,; 1662, 3d. ; 


1663, 3d. ; 1664, 7d.; 1665, 4d. ; 1666, 3d. ; 1667, 1s. 7d.; 1670, 5d.; 1671, 
Od. ; 1674, 3d. ; 1675, 6d. ; 1676, 3d. ; 1677, 6d.; 11683, 3d.; 1688, Is. 4d.; 
1606, 7d. ; 1704, 3d. ; 1761, Is. 1id.; 1831, 6d. ; 1991, 6d.; 2034, 1id.; 2059, 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 6s. must be remitted by Post office order, 
made payable ai the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, Se. 
1876 WitiiaM Dawes, Wellington, Salop, “ Pistons of steam engines.”— 
Dated 7th July, 1857. 

This invention consists in constructing the pistons of steam engines 
so as to destroy or neutralise the effect of the pressure of the steam upon 
the sides or edges thereof, that is to say upon the outer or fixed ring or 
covering plate on each side of the piston, so that the pressure shall not 
be on one half only of the circumference of the said rings, but all 
round them. To effect this the patentee bevels the edges of the two 
outer rings or covering plates of the piston, thus allowing the steam to 
press all round them and to the edges of the packing rings, which 
may be of the ordinary description, but between the packing rings is 
inserted a body or guiding ring turned on the outside to fit the bore of 
the cylinder, and on the inside to fit the body or shell of the piston, or 
the said body or guiding ring may form part of the cast-iron shell or 
frame of the piston, and the two outer covering plates (with bevelled 
edges) be both separate from and screwed to the body of the piston, 
The centre or body ring may also have a groove round the outside for 
holding and distributing the oil or grease.—Nol proceeded with. 

1899. Epwarp Tayior Beuunouse, and WittiamM Joun Doxnine, Man- 
chester, ‘‘ Hydraulic presses.”—Dated 8th July, 1857. 

This invention relates, Firstly, to the use of a spindle or rod without 
seating to act as safety valves; the spindle passing through leather or 
other packing is kept water tight, and when the pressure of the water 
becomes greater than the regulating weight the self-acting valve lifts the 
lever, and throws the pumps out of gear. The second part of the in- 
vention relates to a novel method of stopping and starting the pumps, 
which is effected by means of a cam or tumbler having two flat surfaces 
or faces formed thereupon. This cam is connected by means of a 
connecting link to a hand lever, and is so situated that the lever in com- 
munication with the pumps may bear upon it, and the pumps be stopped 
and started by raising or lowering the pump lever by means of the hand 
lever and cam.—Jot proceeded with. 

1905. Cuantes Pararcx Srewart and Davip Granam Horr, Manchester, 
“ Valve gear of locomotive and other engines.”—Dated 9th July, 1857. 

This invention relates to certain arrangements by which a straight 
reversing link may be substituted in place of the curved link commonly 
employed for imparting motion to the valves of engines requiring 
frequent reversal, such as | ives; and ists, Firstly, in ting 
the straight links in the same manner as the ordinary stationary rever- 
sing link, and in connecting the sliding block by a rod or link with the 
end of the lever or arm from the reversing shaft usually employed to 
move the valve connecting rod, the position of the reversing arm being 
so arranged that, when in the centre of the arc of its motion, the sliding 
block will be in the middle position of its link; also in joining the 
valve connecting rod to thé ting rod hed to the sliding block 
of the link at a distance from the point of connexion or joint of the rod 
and sliding block. With this arrangement the valve connecting rod 
partakes of the motion imparted to the rod connecting the arm of the 
reversing shaft and the sliding block, not only that motion traversing the 
block along the link, but that due to the curve of the arc described by the 
end of the arm of the reversing shaft; but of the latter motion it only 
receives a diminished proportion, causing the joint of the valve connect - 
ing rod to move ina curve practically equivalent to that which would be 
required in the ordinary curved stationary link. Secondly, the invention 
relates to the construction of straight links, which may be employed 
according to the method described under the first division of this speci- 
fication, or in other methods of obtaining straight links in combination 
with the improved mechanism afterwards described. The straight link 
consists in a simple bar fixed to parts from the eccentric clip, but when 
employed for ordinary link i it ists ina ight bar jointed 
with one of the eccentric rods at each end. Two modifications of the 
improved construction of link are described. Thirdly, the invention 
relates to an arrangement and bination of hanism for obtaining, 
regulating, reversing, and transmitting motion to valves to work steam- 
engines. The invention may be described generally to consist in a lever 
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having two or three arms combined with a crank or radius pin or an 
eocentric, one arm of the lever being connected with the crank radius 
pin or eccentric, the fulcrum of the lever being so arranged that it can 
give way with the rectilinear motion imparted to it, the eccentric crank 
or radius pin being also arranged in a certain position relative to the 
crank or piston of the engine. The combination and arrangement of 
mechanism above referred to will produce a motion to work the valve of 
a steam-engine so as to rotate its crank in either direction, and will 
also give motion to a valve having lap, that is, one which extends over 
the steam ports when in the central position, so as to work the steam at 
various grades of expansion, 


1912, Wiuu1am Mann, City of London Gas Works, “ Steam boiler gauge 


cocks, aud registering apparatus connected therewith.” —Dated 9th July, 
1857 


The object of this invention is to modify the arrangement of the 
ordinary water cock and steam cock in such manner as to keep a constant 
check upon the person in charge of the boiler or boilers, and to cause at 
intervals, say of half an hour, a pointer or pencil to trace upon a card, 
moved by clockwork, the pressure of the steam, and to indicate whether 
the aforesaid cocks have or have not been examined at such intervals. 
The inventor employs a circular card, with divisions which answer for 
the twenty-four hours, and this card is caused by clockwork to perform 
acomplete revolution in that time. From the steam and water cocks 
of the boiler is led a steam pipe, the mouth of which opens into an 
expanding cylinder, formed by preference of two parts, and united by a 
tube of vulcanised rubber. Connected to the upper half of the cylinder, 
which is free to rise from the lower half, there isarod, the top of which 
fits into a notch cut in the under side of a lever, the short arm of which 
is hinged to a fixed support, while its long arm is connected to an 
upright fitted at top with a pencil or tracer, and free to rise and fall 
upon motion being communicated to it through the lever. The steam 
pipe is furnished with a cock for shutting off communication with the 
registering apparatus if necessary, and the lower end of the steam pipe, 
below the water cock, is also furnished with a similar cock. The only 
outlet for water from the water cock, or steam from the steam cock, opens 
into the said steam pipe, which, or a portion of which, may, if desired, 
be formed of glass. ‘The operation is as follows:—The card being fixed 
and connected through its frame to the clockwork, the steam cock is 
opened, and steam rushing into the steam pipe and cylinder raises the 
upper part of of the latter, and with it the rod, lever, and tracer, causing 
the last to describe a radial line from the centre of the card upwards to 
a height depending upon the pressure. As long as the same pressure is 
maintained the tracer will remain at the same height, and the card, 
being caused to move round by the clockwork, the tracer will describe a 
curved line. Now, supposing half an hour to elapse, the attendant in 
testing the cocks shuts off the steam cock of the boiler and opens the 
lower cock of the steam pipe, and, consequently, the steam rushes out of 
the latter, and the tracer falls, marking a downward line towards the 
centre of the card. He then opens the water cock and blows water 
through, and, after shutting this, opens the steam cock and blows steam 
through. Then, on shutting off the lower cock of the steam pipe, the 
steam rushes up that pipe into the cylinder, and the tracer is caused to 
make another upward radial line, and soon as before described. Any 
inequalities in pressure will be indicated by the height or distance the 
trace lines are carried from the centre. Should the attendant omit to 
perform these operations, that is, should he omit to test his water by 
means of the cocks every half hour, the absence of the radial lines from 
the card will indicate such inattention, It will be obvious that the card 
may be arranged for other than half hour intervals, and that any 
number of indicating cards from different boilers may be applied to the 
aame clockwork, It will be equally obvious that, instead of the re- 
volving card and the tracing apparatus before described, any other 
convenient apparatus for registering pressure may be applied in con- 
nexion with the above arrangement of gauge cocks, 


1917. Cuartes De Beroue, Dowgate-hill, London, “ Apparatus for condens- 


ing purposes,—Dated 10th July, 1857, 

This invention consists of an improved mode or modes of constructing 
or forming air-tight, water-tight, and steam-tight joints or connexions 
in tubular condensing and cooling apparatus, between the pipes or tubes 
of such apparatus and the chamber or chambers to which the pipes or 
tubes are fitted or connected, And the said mode or modes consists in 
constructing or forming such joints or connexions by inserting the ex- 
tremities of a series of pipes or tubes at one end of such series into or 
through holes or openings, not only in the chamber but also into or 
through a plate, sheet, or thickness of vulcanised india-rubber, or other 
suitable elastic or semi-elastic packing, having corresponding holes or 
openings, and likewise into or through a moveable plate having corres- 
ponding holes or openings, the rubber or packing being interposed be- 
tween the face or cheek of the chamber and the moveable plate, and the 
chambers and the moveable plate being furnished with screws or other 
equivalent provision for bringing them closer or nearer together, so as to 
compress the rubber or packing, and make the edges of its holes or 
openings to press and fit against the sides or exterior of the pipes or 
tubes, The extremities of the series of pipes or tubes at the other end 
of such series is to be connected to another chamber similarly or in the 
ordinary or any approved manner.— Not proceeded with, 


1933. Datus Ensian Rvaa, New York, United States, ‘‘ Water gauges for 


steam boilers.” Dated 11th July, 1857, 

This invention relates toa manner of indicating by inspection the 
actual water level of the boiler, by the ebullition caused in a glass vessel 
filled with water or other liquid, said ebullition being produced from the 
heat of a metal pipe connected at its top and bottom ends to the steam 
and water spaces respectively of the boiler, and the water in said metal 
pipe being at the same level as that in the boiler, and having no circula- 
tion, is comparatively cold, while the steam above it is hot, and causes 
ebullition in the said glass vessel at the water line, and above that point, 
as aforesaid; thereby the gauge cocks on the boiler, or on a separate 
pipe are dispensed with; and the invention is far better thar: the glass 
tubes which have heretofore been used, because said tubes speedily 
become discoloured with sediment, so that the water line is not apparent 
and are also liable to become broken, and allow steam and hot water to 
blow into the boiler room often to the injury of the attendants. 


1924. WituiamM Epwarp Newron, Chancery-lane, “Furnaces and steam 


boilers.”"—A communication, Dated 10th July, 1857. 

The improvements comprised in this invention relate in the first 
place to various improvements in the construction or arrangement of 
furnaces to be applied to the steam generators, either of stationa:y or 
locomotive engines, and to other purposes where furnaces are required. 
The invention relates, Secondly, to an improved construction of steam 
generators which may be employed in combination with the first part of 
the improvements, the object of the various improvements being to 
effect the perfect combustion of the fuel and the economical use of the 
heat given off therefrom, These objects are effected by the following 
means :—A_ ventilator or blower is employed for feeding or forcing in a 
current of air or a jet of steam, or other suitable fluid for supporting, or 
assisting in supporting, the combustion of the fuel in the furnace or fire- 
place and the combustible gases evolved therefrom. By means of the 
ventilator, blower, jet of steam, or other equivalent contrivance, air will 
be supplied at a much greater pressure than by the ordinary chimney 
draught, and in such a manner that the pressure in the furnace shall 
never be below that of the atmosphere. The air to support combustion 
is introduced under the ash pit, and also through tubes or tuyeres at the 
sides of the furnace or fireplace above the fire bars or just above the 
fuel, and at such a distance therefrom that the combustible gases given 
out by the fuel will be sufficiently hot to ignite spontancously on the 
introduction of the air. The fuel to be consumed is laid on the fire 
bars in a thick layer, so as to render the production of the combustible 
gases uniform, and to obviate the variations arising from the frequent 
introduction of fresh charges of fuel. The thickness of the charge may 
vary according to the nature of the fuel employed, but will be always at 
least double that ordinarily fed into steam boiler furnaces. In order to 
ensure perfect combustion, a space or chamber is made above or behind 
the fuel to receive the gases, and air is supplied by means of pipes to 
the flame and unconsumed gases in this space or chamber, and also to 
the space beyond the fire bridge, by which means the further combustion 
of the gases is accelerated. By these means an economical smoke con- 
suming furnace is produced, applicable not only to all kinds of steam 
generators, but also to other purposes. 


1891. MicwAakt Henry, Fleet-street, London, “‘ Railws 





1928. Grorcre Dyson and Tuomas Harrison, Tudhoe Iron Works, near 
Ferry-hill, Durham, “Steam engines.”—Dated 10th July, 1857. 

The inventors attach to any steam engine a vessel which they call the 
condensing chamber, and which must be of a capacity proportionate to 
the size and power of the engine. They place the condensing chamber 
at an elevation above the height to which water will rise in vacuo under 

the pressure of the atmosphere. In ication with the condensing 
chamber they place a pipe leading from the exhaust valve of the engine; 
also a pipe for the conveyance of cold water, and a.descending pipe for 
carrying away the waste water. They place the outlet of the waste water 
pipe provided with a suitable valve in the hot well or in the drain, or ina 
cistern containing water. On putting the engine in motion, the waste 
steam will be conducted from the exhaust valve to the condensing cham- 
ber, and there be condensed by throwing in a jet or jets of cold water, or 
by any other suitable means; and thus a vacuum is formed without the 
aid of that part of a steam engine which iscommonly called an air pump. 
— Not proceeded with, 





1930. Joun Cuanter and Davy ANNAN, Bow, “ Furnaces when moveable 


bars are used.”—Dated 10th July, 1857. 

The object of this invention is to construct long furnaces with move- 
able bars in two or more lengths, and to give motion to the two or more 
lengths of such moveable bars either together or independently, by which 
means comparatively thin bars may be employed with comparatively large 
air space between them. For these purposes each length of the moveable 
bars (and it is preferred that every alternate bar of a furnace should be 
moveable) is cast with two projections ora hollow on the under edge suitable 
for receiving a rocker between them, or in the hollow, and when two or 
more rockers are used to give motion to two or more lengths of moving 
bars in the same furnace, such rockers may be combined together and 
worked by one rocking lever, or the rocker of the front lengths of the 
moveable bars may be worked by a separate lever from the rocker or 
rockers, by which the more backward lengths of the bars are actuated. 


2849. EpwarD Ha.umpay Asucrort, Massachusetts, “ Preventing the over 


heating and bursting of steam boilers.”—A communication.—Dated 11th 
November, 1857. 

The nature of this invention consists in a new or improved mode of 
applying fusible metal to a boiler, the same consisting in inserting in a 
steam boiler, at a point below the proper water line thereof a pipe, which 
shall extend out of the boiler and have at a suitable distance from said 
boiler a stopping plate of fusible metal or other fusible compound, so 
arranged that by a free exposure of the said pipe to the atmosphere out- 
side of the boiler, the water contained in the pipe shall have its tempe- 
rature so far reduced by radiation as to preserve the fusible plate in a 
solid state, such plate being easily wetted by the temperature of the steam 
in the boiler when the water level shall have fallen so low as to admit 
the steam into the pipe. When the plate of fusible metal shall have 
been thus melted, the steam issuing from the pipe may be conducted into 
the furnace by suitably arranging the pipe, such arrangements being for 
the purpose of extinguishing the fire of the furnace. Or instead thereof 
the steam may be used to give notice by its noise, or through an alarm 
whistle, that the water has become too Jow in the boiler.—Complete speci- 
Jication, 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, &C. 


1878. Ricuarp Joun Bapee, Newton-heath, near Manchester, ‘ Railway 


chairs.”—Dated 7th July, 1857. 

The patentee of this invention gives a strong vertical support both in 
the sleeper and the joint chair, thereby giving great strength to the 
joints or weakest part of the rails, by distributing the strength of the 
metal so as to bear on every part an equal degree of solidity, and thus 
prevent injurious deflection at the joints of the rails when the trains 
passover them. He makes his improved chair with elongated arms, 
and fixes it upon a sleeper immediately under the joint or weakest part 
of the rail, the said elongated arms extending some distance each way 
from the joint or connexion of the two rails, but having their bearing 
on the centre or strongest part of the chair, thereby giving a proper and 
equal distribution of the metal, and also affording a proper distribution 
of the other sleepers at regular distances, and thus further prevents 
deflection of the rails or breakage of the chairs, which is very desirable 
in tunnels, viaducts, embankments, &c. He secures the rails to the 
chairs with any convenient number of screw bolts, and to prevent the 
said bolts becoming loose by the constant wear and tear caused by the 
carriages passing over the rails, there is a notch or projection on the 
chair under the nut of each bolt, so as to leave a wedge-shaped vacancy, 
into each of which he drives one or more wedges, and thus prevents the 
bolts and nuts from turning and becoming loose. He also arranges the 
holes for securing the chairs to the sleepers, so that none of them shall 
be in aline with the holes for the screw bolts already described, because 
if they are so placed the chair will be weakened, and consequently liable 
to break, 


1890. Ricnarp ArcHtpatp Broomay, Fleet-street, London, ‘ Connecting 


carriages and wagons on railways.”—A communication. — Dated 7th July, 
r 






This invention consists in certain transverse connexions for prevent- 
ing the oscillation of trains in motion by establishing a rigid connexion 
laterally throughout the train, and in providing additional longitudinal 
couplings. ‘The effect of the transverse supporting connexions is to 
ensure and maintain coincidence between a central line drawn along the 
roof of every carriage and an imaginary line passing above the central 
line of the road.— Not proceeded with, 
8s and wagons used 
therewith in loading and discharging coals, stones, ballast, earth, and 
other materials.”"— Dated 7th July, 1857. 

An important object of the present invention is to afford means for 
the passing of railway wagons from one line of rails tu another without 
turntables, and for their being loaded and discharging their contents at 
any required point with increased facility. The wagon passes from one 
of the up line of rails to another, or the down line, by a short curved 
way, which may be constructed as to be shifted bodily when required by 
a travelling crab or similar means. The wagon is mounted either on 
plain wheels, on independent axles kept on the curved way by horizontal 
wheels connected to the wagon by arms, and working against the lateral 
faces of the rail, or on wheels of different or differential diameters, or 
when its wheels are flanged, as ordinarily, additional loose wheels are 
added to carry it on the curve, the rails of the curved way being for such 
wagons of higher level than those of the rest of the line (and of differen 
gauge) and the wagon wheels guided and kept on the rails by being 
made to travel in hollow or trough rails, or by horizontal wheels or 
rollers working between the inner faces of an additional line of rails 
provided for the purpose on the curved way. The wagon js formed of 
two parts, namely, an upper or body part or tilting carriage, and an 
under part, truck, or travelling carriage. The upper or body part is 
mounted on wheels running on rails fixed on the top of the lower 
carriage or truck, so that when such body part is set free by withdraw- 
ing a pin from one side of a block which retains its middle axle or 
otherwise, it will run on the rails upon the truck, and tilt over on one 
side for the discharge of its contents, being kept from falling off by 
suitably placed abutments. This upper part or tilting carriage opens at 
the sides by means of swinging or folding doors, so hung on hinges con- 
trived in posts as to open quite back over the front and back ends of the 
carriage. A convenient mode of arranging the upper carriage wheels 
is to place one at each end of an axle running midway along the frame, 
and one at the middle of each end of the frame. 








1902. NicHoLasS MaxcuaL, Cummins, Aunmount, Cork, “‘ Means for indi- 


cuties the proximity of icebergs.”—A communication.—Dated 8th July, 
$57. 

As the specific gravity of ice is about one-ninth less than that of 
water, it follows that an iceberg floats eight parts immersed for one 
above the water. It is therefore scarcely affected by winds, but it is 
earried along by the currents of the ocean, the consequence of which is 
that the water a little below the surface, where it is not agitated by winds, 
is stationary as respects the iceberg, and its temperature becomes so 
reduced to a distance varying between two and four miles in every 
direction, as to afford seamen a reliable means of ascertaining the pre- 
sence of icebergs within a large circuit. Thus it is commonly the 


Practice of cautious seamen, when danger from proximity to ice is ap- 





prehended, to heave the vessel to at frequent intervals for the purpose 


of drawing up water from a given depth below the surface, and testing 
its temperature with the ial th This practice, so in- 
dispensable to safety, is at all times attended with delay and great 
labour to the crew in sailing ships, frequently rendering it necessary to 
call all hands on deck, which is so greivous a hardship when often re- 
peated in cold and wet weather, that the humane officer is constantly in 
the dilemma of choosing between the disregard of his strict duty and 
the certainty of rendering his crew discontented, and too often (with 
fatal consequence it is to be feared) leans to the former course. Now in 
order to avoid the i i ttend on this mode of testing the 
situation of the ship with respect to icebergs, and to enable the officer 
in charge of the ship to ascertain at all times the temperature of the 
water, the patentee adapts a self-indicating apparatus to any con- 
venient part of the ship, and conducts the water thereto in a continuous 
stream, so that either on inspection or by an audible signal the dan- 
gerous proximity of icebergs will be made known. The apparatus con- 
trived by him for the purpose cannot be described without reference to 
the drawings, 








Crass 8.—FABRICS. 


Including Machinery and Processes for Preparing, Manufacturing, 
J y paring, 9 


Printing, Dyeing, and Dressing F abries, Se. 


1877. WILHELM ADoLF von CaniG, Leipsic, ‘‘ Composition to be used as a 


substitute for gum, paste, and other adhesive materials, and for finishing, 
sizing, or stiffening fabrics and other articles, to which the same is or 
may be applicable.”—Dated 7th July, 1857. 

The inventor takes the plant called carragheen or Irish moss, called 
also fucus Irlandicus, and after sorting it dries the same by heat, and 
reduces it to powder, and bleaches it. He mixes the powdered plant 
with an equal quantity of starch, or flour of rye, corn, acorns, or 
chesnut; or the quantities may be varied according to the purpose to 
which the mixture is to be applied.— Not proceeded with. 


1881. Joun Srricut, Bradford, Yorkshire, ‘‘Wool combing and machines 


18 


known as Colliers’ combing machines.”—Dated 7th July, 1857. 

This invention consists, Firstly, in preparing the wool so as to make it 
into a sliver or sheet before feeding it on to the comb of the machine 
known as “Collier's wool combing machine,” instead of feeding it on 
in the staplé or lock as usually practised. This is effected by passing 
the raw wool through the screw gill or other similar machine. By thus 
preparing the wool previously to feeding on to the machine, the wool can 
be donned on to the comb by self-acting machinery instead of by hand, 
and only requires to be passed once through the machine instead of 
twice, thereby making only one “noil” instead of two, and effecting a 
saving of both labour and material. The improvements in the machines 
known as Collier's combing machines consist, Firstly, in providing such 

hines with a suitable arr of feeding apparatus for feeding 
or donning the sliver or sheet of woo! on to the comb; and, Secondly, 
in employing an additional pair of drawing rollers for doffing, so as to 
take a second sliver from the comb, or to take the long wool out of the 
noils, whereby the necessity for recombing the noils to take out the long 
wool is obviated.— Not proceeded with, 





87. Rrcnarp Arcurpatp Broomay, Fleet-street, London, “‘ The manufac- 
ture upon circular frames of a fabric suitable for petticoats and other gar- 
ments, curtains, and other articles of furniture.”—A communication— 
Dated 7th July, 1857, 

The object of this invention is the manufacturing upon circular looms 
or frames of knitted petticoats, or knitted fabrics with sheaths, bands, or 
stripes in plain or close knitting to form slides or cases when required 
for the introduction of or for containing strips of steel, whalebone, cane, 
or other stiffening agent. In order to produce upon circular frames a 
fabric with alternately open work and plain or close work to form the 
band stripe or sheath, several means may be adopted. Firstly, one or 
more needles may be removed from the needle bed. Secondly, one or 
more needle barbs may be closed, Thirdly, a pressure wheel may be so 
divided as to produce at given intervals open work and plain or close 
stripes or bands. To work upon a circular frame with two loop wheels 
the inventor retains one only with its presser, the pressure wheel of the 
other answers as a pattern wheel, the divisions in which produce the 
open and the plain or close work. If the frame has four loop wheels he 
retains three and replaces the fourth by a pattern wheel. In these two 
cases he works by alternating, that is to say, he makes a portion of close 
work with the three loop wheels, then he uses the pattern wheel and 
makes three or four rows of open work and soon. If there are six loop 
wheels he retains four and substitutes for the two others two pattern 
wheels ; he can then work without alternating, that is, without raising 
at intervals the two pattern wheels.) When the fabric is removed from 
the frame it is split in the direction of its length and divided transversly 
according to the fullness required. In order to form the cases for re- 
ceiving the stiffening agent in an ordinary knitted fabric, a very light 
fabric only need be produced, a thread being added at intervals to form 
the sheath or case. By the same means a knitted fabric is formed upon 
circular frames composed of open and close work alternately, and this 
kind of fabric will be found particularly suitable for curtains, furniture, 
caps, gimps, sleeves, &e.— Not proceeded with. 


1904. ArTHuR Dorson, Belfast, ‘‘ Apparatus to be used in bleaching, wash- 


ing, starching, airing, and finishing fabrics, and in sizing yarns.”—Dated 
9th July, 1857. 

This invention, so far as it relates to improvements in machinery or 
apparatus to be used in bleaching, consists, in the first place, of a novel 
arrangement and form of rubbers, instead of the old plan, wherein the 
serrated rubbing surfaces were inserted in long heavy planks, to which a 
to and fro motion was given. The inventor radically or otherwise ser- 
rates a circular rubber, which he mounts on a vertical axis, to which he 
communicates any required parts of a revolution in one direction, whilst 
the lower rubber on which the cloth rests is either stationary or moveable 
in an opposite direction. In the second place it consists of improvements 
in wash mills. In the old plan the mill boxes require to be fed or sup- 
plied with cloth by men who throw in the cloth in hank pieces, and when 
sufficiently washed withdraw the same, and place it on racks or elsewhere 
to drain. By the introduction of drawing and delivering rollers in the 
Sides of the lower front timbers of the mill frame, and an arrangement 
for preventing the loss of water, he makes the mills a continuous washing 
machine, so that all the labour required is to knot or attach the ends of 
pieces to each other, the cloth being taken into the box washed, and 
delivered in a squeezed or comparatively dried state. In the third place 
the improvements in apparatus for bleaching consist in a novel and 
improved dash or bleaching wheel. He places moveable doors on the 
cloth feeding holes, and moveable tight covers on the outlet holes of an 
ordinary dash wheel. To the edges of the water ring or race he affixes 
concentric flanges. He fits a circular ring plug to work between these 
flanges, and in the thick part thereof he inserts suitable cocks or taps, 
in order to admit various liquids or other bleaching agents ; alsv, through 
one of these taps or cocks at certain times admits water. By removing 
the covers from the outlet holes he can readily get rid of used or dirty 
stuffs, and can to a certain extent dry the cloth, by allowing the wheel to 
work with the cloth only thereon. Also, by admitting water when the 
outlets are open, he has an effective wash wheel, _It will be evident that 
with these arrangements he can bleach cloth once put into the wheel 
without removing it for any purpose. The improvements in starching 
and airing apparatus consist in placing an endless web or sheet over 
rollers, and between two bowls, the lower of which imparts starch or 
size to the outer surface of the web. The web is kept in a state of 
tension sufficient to allow the fabric laid upon it to be pressed down 
by rollers without giving way too much. The airing apparatus con- 
sists of a frame containing drawing and delivering rollers (through 
which the fabric is continuously passed from the starching machine); 
this frame is moved to and fro by an eccentric, so that the cloth being 
stretched in the frame, is by this moving about, dried by the air, finding 
its way through the interstices of the cloth. The inventor also proposes 
to use a wire cylinder containing a fan as a means of airing. The above 
description without the airing applies to any yarn sizing machine, except 
that he may use two sheets, so as to size both sides of the yarn at once. 
The iwprovements in finishing fabrics consist in providing a two bowled 
mangle, with levers, which shall, as the bowls are gradually parted or 
elevated, gradually lift or become subject to pressure of additional 
weights, and entering two pieces of cloth into the nip of the bowls, and 
allowing the upper piece to wrap on the upper, and the lower from the 
lower bowls of the mangle.—WNot proceeded with, 
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1916. Eastwoop Eastwoop, Burnley, Lancashire, “‘ Picker bands for looms.” 
Dated 10th July, 1857. 

The inventor proposes to make these bands of any suitable metal, and 
to arrange and construct certain joints or hinges in them, so that they 
will give way to the joint action of the picker and picker stick, and thus 
be sufficiently flexible for the same purpose.— Not proceeded a Am 
22. a RCHIBALD BrooMAN, Fleet-street, London, “Ex racting 

“a Pn pnt a communication —Dated 10th July, 1857. 

Oil and grease ployed in the spinning of wool is now generally ex- 
tracted by fuller’s earth and soap, whereby great loss is occasioned, not 
only of the oil, but also of the soap employed, as the products from the 
wash waters are rarely of much value. Now this invention consists in the 
employment of the following dissolving agents: ether, chloroform, alco- 
hol, sulphuret of carbon, liquid carburet of hydrogen, essence of turpen- 
tine, benzine, naphtha, shale oil, &c., in apparatuses whereby they aremade 
to serve over and over again, and whereby the oil or greasy matter is also 
recovered, which, after being purified and decolorised, is again tit for 
use. The same solvents are also applied in similar apparatuses to 
extract the gum or gummy matter from silk, and after the extraction 
thereof the silk is to be washed in water slightly acidulated with hydro- 
cbloric acid, in order to eliminate in the state of soluble salts such 
earthy or calcareous matters as may not have been extracted by the 
solvent. The apparatuses consist of five chief parts—Ist. A distilling 
vessel in a bain marie; 2nd. A digester; 3rd. A reservoir; 4th. A refri- 
gerator ; 5th. Aworm. And their general arrangement will be under- 
stood from the following description of their operation. Supposing wool 
to be about to be scoured, it is placed in bags in the digester, which is 
hermetically closed, and has working through the cover thereof a 
screwed shaft, carrying at bottom a pressing plate, which, by turning a 
nut on the outside of the cover, raises or lowers the plate. One or other 
of the solvents before named, say sulphuret of carbon, is admitted upon 
the wool, and pressed into and through it by working the plate up and 
down in the digester, and after about an hour the solvent will be found 
to have dissolved out the oil, when, by strongly pressing upon the wool, 
and opening a passage through a pipe at the bottom of the digester, the 
oil and solvent will be forced into the distilling vessel with which the 
pipe communicates. Then the digester is heated in order to vapourise 
anv portion of the solvent still remaining in the wool, and communica- 
tion being opened the vapour flows and becomes condensed, partly in the 
refrigerator, and partly in the distilling vessel. The cover is then 
removed and the wool being withdrawn from the digester, is spread out 
in the air to free it from the vapour of the solvent, after which it will be 
found to be scoured. The digester may be filled, while te distilling of 
the solvent from the oil and greasy matters in the distilling vessel is 
being carried on. The vapour is conveyed through suitable pipes into 
the refrigerator and worm, and finally reaches the reservoir in a con- 
densed state, ready to be admitted in to the fresh charge in the digester. 
While the distillation is proceeding it is better to admit a certain 
quantity of water into the distilling vessel, as, by its boiling, it facilitates 
the separation of the solvent from the fatty and oily matters. After the 
whole of the solvent has been distilled, the fatty matters may be run off 
from the still to be purified and decolourised. Although mention has 
been made of only one digester, several may be used, and may be made 
to communicate, by separate pipes, with the still and other parts of the 
apparatus, and various other modifications may be effected. From the 
experiments which the inventor has made he has observed that, in 
order to expel the sulphuret from the wool or other material, it is 
desirable first to apply heat, and afterwards steam, the latter getting rid 
of what the heat leaves unexpelled. He effects this in the case of wool 
or waste, by means of an improved double-action digester, and in the 
case of fabrics, by means of two purging cylinders. At the commence- 
ment of the operations, the air contained in the apparatus is driven out 





by the heat, and carries with it a certain quantity of sulphuret in the | 


form of a vapour, with which it is saturated, which, if allowed to pass 
away, would occasion a sensible loss of material. To avoid this loss the 
inventor uses the saturated air over and over again in the apparatus, 
retaining it meanwhile in a gasometer, into which the escape pipe of the 
apparatus epens. 

1935. Francois Burot, Paris, “ Process for gilding and plating over silk, 
cotton. wool, and all other textile and fibrous matters.”—Dated 11th 
July, 1857. 

This invention consists in employing processes of gilding and plating 
silk and other textile threads, which may be used not only as weft, but 
also as cham or warp, and the patentee is thus enabled to produce many 
novel and economical effects in weaving. One process consists in 
arranging the silk or other threads in a tight position, and then im- 
mersing them in a solution of asotate of silver, into which is added 
ammoniac, until the solution becomes perfectly fluid. After one or two 
hours immersion the thread is to be dried, and submitted to a current of 
pure hydrogen gas. The threads are then in a metallic state, and will 
conduct a current of electricity, they are then to be gilded by the methods 
usually employed in gilding metals, 

$100. Joun Everarp Barton, Kidderminster, “ Winding worsted on to the 
creel bobbins of carpet looms.”—Dated 17th December, 1357. 

This invention consists in combining worsted winding machinery with 
swifts or reels, in such manner that worsted may be wound directly on 
to the creel or carpet bobbins from the skeins or hanks. Reference to 
the drawings is essential to a description of the invention in detaiL— 
Complete specification. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl 
Manures, §c. 


ts, Flour Mills, 





1808. Pierre EvGene Licer, Roney, France, “Grinding mills.”—Dated 
27th June, 1857. 

This invention of improvements in grinding mills relates to the means 
of supporting and adjusting the running stone of such mills, in such 
manner that it may be readily and correctly adjusted in equilibrium, 
and so that it will maintain its equilibrium during the working of the 
stone, whereby the grinding action is rendered more equable, and the 
minimum of power only required to drive the stone. To effect this the 
inventor fits a metal hoop within the eye of the running stone, which is 
furnished with two bearings placed diametrically opposite to each other 
which receive the ends of a cross bar or rynd on which the stone is 
pivoted. The cross bar is embraced in the middle of its length by the 
driving clutch fitted to the top of the driving shaft. Under the cross 
bar, and between that and the top of the driving shaft, a cushion or 
pad is placed. This receives the centre pivot of the shaft on which the 
stone rests. This centre pad is adjustable, by means of set screws, in 
the direction of the length of the cross piece, for the purpose of adjust- 
ing the equilibrium of the stone in that direction, while the bearings 
supporting the pivots of the cross bar are also adjustable by means of set 
screws, whereby the stone may be balanced in the opposite or cross 
direction to that before mentioned.— Not proceeded with. 

1886. Witu1amM Smitn, Kettering, Northamptonshire, ‘‘ Horse hoes and 
drills.”— Dated 7th July, 1857. 

The object of this invention is to render the hoes of horse hoes and 
the coulters of drills capable of self-adjustment to suit sloping ground 
on the hill side, and thus insure the proper action of the hoes, or of the 
coulters, as the case may be. The patentee claims, the application to 
such implements of a sway bar for securing the self-adjustment of the 
hoes or coulters (as the case may be) when working on the hill side as 
described. 

1889. Wiliam Buraess, Newgate-street, London, “ Reaping and mowing 
machines.”—Dated 7th July, 1857. 

The object of this invention is to effect a better separation than 
heretofore between the cut crop and that which is left standing, and to 
deliver the cut crop on or towards the platform ofthe machine. This is 
effected by the employment, on that side of the machine which travels 
close to the standing crop, of a revolving divider, and the patentee 
prefers that divider to be in the form of a cone or conical-shaped barrel, 
furnished or not with a screw vane, or screw vanes, over the whole, or 
only part of the length thereof. The apex or point of the cone or 
barrel is placed towards the front of the machine, and in advance of 
the knife or cutting apparatus. The invention also consists in con- 
Structing the divider boards in reaping and mowing machines, for 
cutting certain crops, in such manner that part thereof may be removed 


The patentee constructs the reel vanes in such manner that they may 
be made to expand and contract in the direction of their length, for the 
purpose of enabling the vanes to pass as near as may be to the fingers 
and thns draw or direct short crops on to the platform. . 

1906. Joun Hotty Swan, Glasgow, “‘ Machinery and steam-engine for 
crushing quartz and other hard substances, and for amalgamating.” — 
Dated 9th July, 1857. 

This invention cannot be described without reference to the drawings. 
It may, however, be stated that the material to be crushed is received by 
an upper set of rollers, and thereby crushed to a certain extent ; passing 
from them it is received and further crushed by rollers below, and passed 
from them to where it may be required. As many sets of rollers may be 
used as the case demands. 

1923. Joun Gru, Newtyle, Forfarshire, N.B., ‘“ Reaping machines.”—Dated 
10th July, 1857. 

This invention cannot be described without reference to the drawings. 

1925. James Moon, Malton, Roszrt Brut, and Grorer Ewnank, Lution, 
Yorkshire, ‘‘ Agricultural implement,”—Dated 10th July, 1857. 

This invention, which has reference to the construction of a double- 
action spiked land roller or clod-crusher for smoothing or cleansing the 
surface of ploughed land, consists of two cylinders or rollers mounted 
horizontally upon metallic frame and bearings, and furnished with pro- 
jecting spikes or teeth upon their peripheries, so as to break or crush 
the ground by their revolving action when in use, the said spikes moving 
between and in advance of each other upon the said rollers, whilst 
travelling wheels secured to the framework are employed for raising or 
lowering the apparatus, either for the purpose of being removed; or 
brought into action, an arrangement for regulating the height of the 
apparatus suitable to the draught of diffrent sized horses being also 
affixed to the frame,—Not proceeded with. 

1926. WituiamM Smirn, Little Woolstone, near Fenny Stratford, “ Steam 
engines for giving motion to agricultural implements.”—Dated 10th July, 
1857. 

This invention consists in arranging the back of the engine so that 
the implement attached thereto may be guided or moved sideways in 
either direction, and also that the implement may be raised out of the 
earth by means of a crane attached to the back of the engine. For 
this purpose the agricultural implement is attached by a hinge joint to a 
slide which slides between guides at the back of the engine, and the 
patentee prefers to give motion to this slide by means of a screw, on 
one end of which there is a bevelled toothed wheel, which takes into 
another bevelled toothed wheel, on the axis of which there is a handle, 
so that by tnrning this handle the slide may be moved from side to side 
in either direction as required. In order to raise the implement out of 
the land, a crane is fixed to the back of the engine, the chain of which 
crane is fixed to the back end of the instrument, and the implement 
being connected to the slide at the back of the engine by a hinge joint, 
when the crane is turned the back of the implement is raised up out of 
the band, 

1929. Ricuarp Hornsey, jun., Spittlegate, near Grantham, ‘“‘ Apparatus 
for hummelling, removing the husk from, and cleansing grain.”—Dated 
10th July, 1857. 

This invention consists in mounting on the same shaft with the 
knives and throughout the whole or nearly the whole length of the axis 
a series of instruments not having cutting edges which stir the grain 
and rub it against the cylindrical case of the instrument and also 
amongst itself. Or in plaee of mounting these stirring instruments on 
the same axis with knives, the knives may be dispensed with, and the 
shaft may carry stories alone, and then the grain will be caused to pass 
through the apparatus, either by mounting it in an inclined position, or 
by means of a screw or otherwise. Orin place of mounting the stirrers 
on the axis they may be mounted on the ends of the knives, and the 
stirrers may then be made with edges or otherwise, so as to assist the 
knives in their action, while they also act to stir and rub the grain 
against the cylindrical case and amongst itself, 


Ciass §6.—BUILDING.—None. 


Ciass 6.—FIRE-ARMS. 
| Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 
1879. Josern PLatt, Audlem, Chester, ‘* Gun locks.”—Dated 7th July, 1857. 

In this invention the lock consists of the plate which fastens it to 
the gun. Upon the outer side of this plate is fastened the cock, and 
parallel to it, but on the opposite side of the plate, is an eccentric, or 
cam, or tumbler, so connected with the cock that when the latter re- 
volves the former turns with it, and vice versa. Upon the periphery of 
the eccentric are two notches into which the lever of the trigger slides, 
and holds it at half or full cock; on another part of the periphery of 
the eccentric is an indent, into which one end of one of the legs of a 
forked spring works, the other leg of the spring pressing against the 
lever of the trigger, while the extremity of the spring from which the 
legs branch is firmly fixed at or near the end of the plate. The action 
of the lock is as follows : when the cock is pulled backwards the eccentric 
is caused also to revolve with it and the lever of the trigger, which moves 
upon the periphery of the eccentric is pressed into the little notch on 
the surface by the one leg of the spring, the leg being forced inwards and 
upwards, The same movement of the eccentric presses the other leg 
inwards and downwards; both are thereby forced towards each other. 
When the lever of the trigger is raised from the notch, the eccentric, 
being relieved, is driven round the opposite way from the action of the 
upper leg of the spring, and carries the cock round with it,— Not pro- 
ceeded with. 

1911, Cosmo Loeiz, Surgeon, Royal Horse Guards, “ Fire-arms.”—Dated 
9th July, 1857. 

The object of this invention is to provide troops, and other persons 
using fire-arms charged with cartridges, with a ready means of tearing 
open the end of the cartridge without resorting to the use of the teeth 
as is ordinarily done. And this invention consists in applying to the 
outside of the barrel of the fire-arm, near its muzzle end, a projecting 
hook or claw formed with serrations or teeth on its inner edge or side, 
which serrations or teeth take hold of the end of the cartridge, and retain 
it while the cartridge itself is rent away by the hand of the person using 
the fire-arms. The inventor prefers to connect the hook or claw to the 
barrel by means of a swivel or socket in such manner that, when out of 
use, the hook or claw may be folded against the barrel. And he some- 
times applies either an internal or external spring to the said hook or 
claw, fur the purpose of clearing off the serrations or teeth of the same 
any fragments of the cartridge which may adhere thereto. He some- 
times applies the serrated claw by means of a stud and a spring, after 
the manner of an ordinary letter clip.—Not proceeded with, 





CLAss 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, §c. 

1882, PxTen ARMAND le Comte de Fonrarnemoreav, Paris, “ Apparatus 
for the manufacture of boots and shoes, which apparatus is applicable for 
uniting other articles together.” A communication.— Dated 7th July,1857. 

These improvements relate to a peculiar construction of apparatus for 
making and applying screw rivets for uniting together the leathers or 
other suitable material to form boots and shoes, pipes, buckets, driving 
straps, and other articles; and consist, First, in the employment of a 
tubular screw for forming and fixing the screw rivets, Secondly, in a 
inode of obtaining a great pressure on the leathers, sail cloth, or other 
material to be united for making the above named articles. Thirdly, in 
means for making the thread of the screw of the required depth. 
Fourthly, in cutting the screw triangularly so as to form a rivet in the 
interior. Fifthly, ina tool to be fixed to a lathe for making the screw 
thread separately, and of the required size. The apparatus embracing 
the improvements is composed of a suitable frame or table, to which is 
fixed a standard for supporting a balance lever, the fulcrum of which is 
adjustable. The end of the lever is raised or lowered for pressing the 
screw into the leather, sail cloth, or other suitable material by means 
of atreadle fitted to the frame. The wire for forming the screws is 





over the end of the finger beam, or may be formed with a moveable flap, j 


supported in a frame fixed to the lever, which frame is provided with a 








— ee 

contrivance for ‘forming a screw thread on the wire as the latter 
descends by a rotary motion. This action also causes the thread to 
enter the leather the necessary distance, when it is cut off by a chisel or 
cutter actuated by a lever and rack, or other means. The last on which 
the leather is placed is supported upon adjustable columns or supports 
working on a moveable base plate fitted to the table. 

1932. Witt1aM Jonn Tuomas Smita, and Freperick Tatnor, Birmingham, 
* Hair pins.” —Dated 11th July, 1857. 

This invention consists in manufacturing hair pins from flattened 
wire instead of from the cylindrical wire of which hair pins are 
ordinarily manufactured, and also in twisting the wire of which hair 
pins are made near the middle of each limb of the said hair pin. 

1936. Petzr Armanp le Comte de Fontarnrworrav, Paris, ‘* Shoe and boot 
scraper and cleaner.”—A communication —Dated 11th July, 1857. 

This invention consists in forming the scraper or cleaner for boots and 
shoes of a number of pieces of hard leather, cut or punched out some- 
what similar to the form of a hand. The lower part has one or more 
holes punched in it, through which a wire is passed. In order to form 
the scraper or cleaner, a number of these pieces of leather are passed on 
the wires, side by side, in rows, and between each piece a washer of 
leather is placed to separate them, The number of pieces of leather and 
rows vary according to the required dimensions. The whole are fixed 
together by rivetting the wires to a metallic plate at each end of the 
scraper or cleaner.~—Not proceedad with, 


Crass 8,—GAS.—None, 


Crass 9,.—ELECTRICITY.—None, 


CLAss 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 

1792. Howarp Giover, Lambeth, Surrey, “ Pump buckets.”—Dated 25th 
June, 1857. 

This invention consists in forming pump buckets ofa seat in the form 
of an inverted cone perforated or pierced in the upper part, and of a 
leather lining which fits in the same, and which rises above the edge of 
the sext. Upon the down stroke so much of the leather as rises above 
the seat collapses or falls inwards to allow of the bucket descending 
easily in the barrel, and expands upon the up stroke when charged, 
occupies the bore of the barrel, and brings up its charge of liquid. In- 
stead of leather any other like yielding material may be employed, such, 
for instance, as vulcanised rubber.—Not proceeded with. 

1793. Joun Luoyp, Langefai, Anglesea, “ Utilising and deodorising sewage 
matters of dwelling-houses and other places, and apparatus to be used in 
connexion with the same,”— Dated 26th June, 1857 

This invention consists in applying the waste or refuse of fire-places 
in houses, &c., alone or in combination with lime, to correct or remedy 
the nuisance produced by the sewage of houses, especially by human 
exertions, and thereby reduce them to a harmless and inoffensive state 
so as to be easily removeable with such refuse, and so to be used as ma- 
nure, or for other purposes. By the waste refuse is meant what is gene- 
rally called the sifted ashes or breeze, and more or less, or the whole, of 
the cinders at times to be used alone when in sufficient qnantities, and 
when urine and all other liquids are separated from the feces, either as 
they usually occur, or more or less powdered, and either alone or com- 
bined with quick lime in certain proportions, and assisted in certain 
circumstances by small quantities of the chloride of lime of commerce, In 
summer mouldiness and the larva of insects are apt to be generated unless 
an addition of quick lime or chloride of lime, or other chloride, is made 
to prevent it. The ashes also deodorise and practically solidify their own 
weight of urine, slops, &c., by evaporation and absorption; but even if 
the liquids are in large proportion, in the absence of lime, they filter 
through, and although greatly divested of urea and other important mat- 
ters, they in time cause some degree of smell, which the addition of lime 
entirely prevents. The mixture is made in different proportions to suit 
circumstances. The patentee proposes to use inside of closets and night 
chairs, and beneath the seats, metallic or other pans of sizes con- 
venient to be introduced, and removed therefrom, and through pas- 
sages, &c., when full. They will be generally of a square shape, from a 
cubic foot upwards in dimensions, and divided by a curved or other 
shaped partition, in such a position with regard to the circular opening 
of the seat as effectually to separate the feces and urine as they fall, a 
circumstance depending entirely upon anatomical considerations, and 
which acts in the case of women as well as men. The two substances 
are therefore operated upon separately, which is of great importance. 
The posterior portion becomes exceedingly dry by the action of the fresh 
ashes and lime, and rapidly solidifies, and even fossilises the feces, and 
converts them to dry masses or cakes without any smell, and which can 
be compressed, pounded, or packed as may be desired, It has also a 
great effect upon the evaporation in the front compartment of the closet 
and helps to remove the watery portion of the urine by evaporation, 

1794. Ropert AtrensLeY ARpWick, Manchester, “ Distributing and setting 
up or composing type.”—Dated 26th June, 1857. 

This invention consists, First, in improved arrangements and com- 
binations of machinery whereby the types are selected and deposited in 
the compositor's stick. Secondly, in improvements in the construction 
of compositors’ sticks, Thirdly, in an improved arrangement of ma- 
chinery for changing the position of the compositor's stick after each 
row of type has been set up; and lastly, in making compositors’ sticks 
of sufficient length that the type set up therein may be divided into two 
or more lines of printing. ‘The object is to diminish manual labour in 
distributing and setting up or composing type. The invention cannot be 
more fully described without reference to the drawings. 

1799. Francis Watkins, Victoria Works, Smethwick, “ Screw nuts.”— 
Dated 26th June, 1857. 

In place of forming the metal as heretofore, the end of the metal bar 
is first shaped immediately in front of the mouth of the die box, so as to 
correspond on all sides but one with the construction of the finishing 
die box, by which the necessity of cutting off by the punch of more than 
one side of the nut to be formed is prevented, by which there is not only 
a saving in metal, but the power required for such manufacture is re- 
duced.— Not proceeded with, 

1810. Bennett Jouns Hxywoop, Leicester-square, London, “ India-rubber 
goods ”’—Dated 26th June, 1557. 

The object of this invention is to combine in one fabric the qualities 
of hard and soft rubber, and thereby produce a material that admits of 
a variety of useful applications. in carrying out the invention the 
inventor combines in their green state vulcanised india-rubber com- 
pounds prepared so as to retain respectively, when cured by the applica- 
tion of heat, permanent elasticity and rigidity, and thus produce a 
flexible or semi-fiexible material that will not be likely to collapse when 
made up into hollow articles, such as hose for fire-engines, trunks, cases, 
boats, &. When preparing the material for hose, he applies to a sheet 
of green elastic rubber strips of the green hard rubber, and this 
material, while in its plastic state, he submits to a rolling pressure, and 
then forms into a tube, He next submits the compound to heat to 
complete the manufacture; or he effects the same object by lapping 
round a cylinder abutting rings of the two compounds alternately.— 
Not proceeded with. 





1805. CuarLes Taverner, Worcester, United States, ‘ Caligraph or writing 
machine for writing and similar purposes.""—Dated 27th June, 1357. 

‘This invention cannot be described without reference to the drawings. 
The patentee claims, combining a stylus or tracer with a pen or marker 
by means of levers of different lengths connected by jointed rods sub- 
stantially as described, that the pen or marker may follow accurately, 
but on a vertical scale, all the movements imparted to the stylus or 
tracer, in combination with the connexion of this mechanism with a 
desk or table by means of an universal joint, substantially as described, 
to give freedom of motion in all directions to the siylus or tracer and to 
the pen or marker, whereby a person can write the usual sized 
characters by tracing characters of a large size as set forth. He also 
claims the stylus or tracer and the pen or marker combined, substantially 
as described, with the apparatus or its equivalent for shifting the paper, 
whereby the paper is shifted to the distance equal to the space between 
two lines by carrying back the stylus or tracer preparatory to tracing 
another line. 








THE ENGINEER. 
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1806. Joun GreeN, Newcastle-upon-Tyne, and Wituiam Coppin, jun., 
Blythe, Northumberland, “ Preservation of timber.”—Dated 27th June, 
1857 


The timber is first placed on an oven or kiln, and covered over with 
chalk, loam, or other material, in a dry state, in order to prevent it 
from being burnt or scorched. By this means the wood is thoroughly 
dried and heated, and the sap reduced to a glutinous state. When the 
wood is sufficiently dried and heated it is passed into a tank or vessel 
containing a preservative liquid, which immediately fills all the pores of 
the wood, and when the timber is completely saturated the process is 
complete. The preservative liquids which the inventors propose to use 
are (for railway sleepers and other timber not designed for painting) 
coal, tar oil, and for other purposes, They remark that timber thus 
prepared will be found to be harder, heavier, and more durable the 
sooner it is prepared after being filled, and that it will be found to be 
less inflammable than timber otherwise prepared. In preparing timber 
to be used in building docks, piers, vessels, and other structures exposed 
to sea water, it is proposed to add sulphur, arsenic, or other poisonous 
material to the preservative liquid in the tank, which would have the 
effect of preventing worms or other insects from perforating the timber. 
Not proceeded with. 

1807. Ricnarp How.anp, London, “ Mangles.”— Dated 27th June, 1857. 
This invention applies to that class of mangles termed “ box 
gles,” and is intended to make such mangles run more steadily 
with less power, and more adapted to be driven by steam power than 
mangles as hitherto constructed, and also to effect an improvement in 
the method of lifting the mangle box when required. In carrying out 
this invention the patentee employs a straight rack (with one or two 
rows of pins) firmly attached to the upper part of one side of the box. 
The pinion is mounted upon a shaft the other end of which is connected 
by an universal joint to a short shaft or stud, revolving in bearings, and 
carrying a spur-wheel, which is in gear with a smaller spur-wheel upon 
the fly-wheel shaft. The handle may either be attached to one arm of 
the fly-wheel, or to a winch on the fly-wheel shaft. By this arrangement 
the mangle wheel and chain are dispensed with, and the mangle runs 
much more smoothly, and without jerks, and is, consequently, better 
adapted to be driven by steam power. In order to lift the mangle when 
required, there is attached to the side of the mangle-box, at each end, 
an inclined plane, and through the central upright of the frame is a 
slide carrying a friction roller or pulley at itsinner end. When the 
slide is pushed inwards by hand the roller comes under one of the 
inclined planes, and lifts the corresponding end of the mangle-box off 
its roller, and upon still turning on in the same direction, the mangle- 
box lowers itself. The mangle-box is provided at the centre with a 
double inclined plane, which pushes the slide outwards as it passes, and 
prevents it from lifting the box until again pushed in by hand. 
1816. The documents relating to this invention are with the law officers, 
protection not having been allowed.— Not proceeded with, 
1817. JvAN Pattison, Moorgate-street, ‘‘ Rotary pump.”—Dated 29th June, 
857. 
This invention cannot be described without reference to the drawings. 
1818. James Lawrence, Colnbrook, Middlesex, ‘‘ Brewing.”— Dated 29th 
June. 1857. 

This invention has reference to the washing and fermenting processes 
in brewing, and consists in constructing two several descriptions of appa- 
ratus to be used, one of them in or with the mash tun or vessel, and the 
other in or with the fermenting vat or vessel. The patentee has found 
that by considerably increasing the number of holes or openings for 
drawing off the wort through the bottom of the mash tun, a more per- 
fect extract is obtained than by the use of only a few or a small number 
of holes. And the improved apparatus for effecting this object consists 
in constructing the bottom or false bottom of the mash tun or vessel of 
wire gauze, or closely perforated plates, used in combination with 
gratings or framings, and either fixed to them or otherwise, or of narrow 
bars so laid together, or side by side, as to leave narrow longitudinal 
spaces or openings between. It is well known also that in removing the 
yeast from the fermenting vat in the ordinary manner a considerable 
portion of the beer is removed along with it, which afterwards settles with 
a portion of the yeast, and is technically called b ; and it is the 
object of the improved apparatus to be used in or with the fermenting 
vat or vessel to enable the yeast to be removed with a less portion, or 
without any of the beer, and in the state or condition technically called 
dry yeast. And the said apparatus for this purpose consists of a sepa- 
rator or floating strainer, to be placed and used at or upon the surface of 
the beer during the process of fermentation, and so formed in one oa 
more pieces, and with holes or openings, as to allow the yeast (as it 
accumulates or is produced) to rise through the said holes or openings 
and to settle or rest upon the upper surface of the separator or strainer 
and at the same time allow any beer which may rise with the yeast or 
separate and run back through the said holes or openings, and the yeast 
is simply removed in 1 dry stave from the top or surface of the separator 
or strainer, taking up very little, if any, portion of the beer or agitating 
its surface, 

1820. Henry Gitser, South-street, Finsbury, London, “ Moulding vermi- 
celli and other paste.” —A communication.— Dated 20th June, 1857, 

This invention relates to an improved machine in which the vermi- 
celli, macaroni, or other paste, is passed through a suitable mould by 
means of a revolving cylinder in combination with slides or pressers to 
give them a cylindrical or other form. The improved machine for 
moulding consists of an external cylinder, provided with a hopper, in 
which the paste to be moulded is placed. Another cylinder made to 
revolve by means of suitable wheel gearing is fitted eccentrically in the 
interior of the outer cylinder, and is furnished with one or more pistons 
or slides. As the inner driving cylinder revolves, it causes the piston or 
slides to receive a sliding as well as a rotary motion, and by this 
combined action forces the paste through a perforated mould to give it a 
cylindrical shape. This machine may be worked by hand cr other motive 
power, 

1821. Jonn Lyon Fixup, Lambeth, and Ciartes Huwpmrey, jun., Cam- 
berwell, ‘‘ Candles."—Dated 29th June, 1857. 

This invention relates to an improved method of making paraffine 
and some other description of candles, and the method employed is as 
follows:—The moulds in which the candles are to be cast are made with 
cups and detached, such kind of candle moulds being well-known in 
the trade; but instead of making the barrels conical as is usual, the 
patentees have their moulds coustructed with cylindrical barrels, and 
these moulds may economically be made of sheet tin. The candles are 
to be cast according to the well-known processes for casting paraffine 
candles, preferring the process patented the 22nd February, 1856, by 
John Kingsford Field, and Charles Humfrey, No, 454, and when cold 
the moulds are exposed to free steam, and the candles suddenly with- 
drawn. This, with a litttle practice, can be done without much melting 
the candles, though the surtace will be rough, and the candle conse- 
quently opaque until treated as hereafter directed. They next take one 
or more steel draw-plates or cutters with apertures diminishing in size, 
and fixing them on a convenient frame with guides for the candle to 
slide in, force the candles through the cutters, By such means the 
rough surface is placed off, and the candle becomes smooth, polished and 
transparent. 

1828. Joseru ALsor and Epwarp Fatksvry, Mirfield, Yorkshire, ‘‘ Bread, 
biscuits, and cakes.”— Dated 30th June, 1857. 

The machine which the patentees propose to use for the manufacture 
of bread, biscuits, or cakes, consists of a pair of cylinders heated by gas 
or fire. The thin dough or batter is allowed to fall on one of the cylin- 
ders, the heat of which bakes it upon one side; it passes from thence to 
the other cylinder, by which the baking is completed. The cylinders are 
made of cast iron, and are open at the end; a circular groove is cast on 
the exterior of one end of each cylinder, and upon the other is fitted a 
rack which surrounds the periphery of jthe cylinder. The cylinders are 
placed in a horizontal position, one above the other, and the rack work 
at the ends is made to gear with a pair of spur wheels, which also gear 
with each other ; on the axle of one of these wheels is fixed a handle or 
pulley, to which motion is communicated from a steam engine or by 
manual labour. In order that the cylinder may be adjusted to a certain 








distance apart, according to the required thickness of the bread, one of 
them rests in a sliding frame, by which means the cylinders may be 
brought nearer to or farther apart from cach other. It is proposed to 
heat the cylinders, either by the combustion of coal or coke, or by jets 
of gas impinging upon the internal surface of the cylinders, The 














patentees claim, Firstly, the application of friction rollers to the two 
metallic baking cylinders, which rollers support the bread, and carry it 
forward after it is baked to the cutting rollers. Secondly, the use of 
circular cutting rollers, for the purpose of cutting the bread into proper 
sizes after it has been passed from the baking cylinders. Thirdly, the 
application of a drying stove, which contains two endless webs of wire 
gauze or other material called creepers, which being set in motion, the 
bread is carried between these two creepers or webs to the other end of 
the drying stove, where it may then be taken out. The manner in 
which these webs orcreepers are worked is described, though the patentees 
do not wish to confine themselves to that particular way of propelling 
them. 

1829. ANDREW SporTiswoopE, James-street, Buckingham-gate, ‘‘Compres- 
sing artificial fuel and other substances.”—Dated 30th June, 1357. 

This invention consists in a new combination of machinery and ap- 
paratus for compressing fuel or other substances in moulds, with speed 
and economy, in the following manner:—In a revolving frame are 
formed the requisite number of moulds without top or bottom. This 
frame revolves upon a fixed table, round which at equidistant points are 
placed, First, a feeder, by which the moulds are filled; Second, a lever 
or direct acting mechanical press ; Third, an hydraulic press ; and Fourth, 
a discharger or plunger for emptying the moulds. The feeder is a box 
in which a plunger descends upon the fuel or other material which is 
tupplied at the side, pressing it into the mould. For the mechanical 
pressure the patentee prefers a simple eccentric motion. For the 
hydraulic pressure he adopts a peculiar application of a plunger, where- 
by the complexity of valves and gear usually applied is avoided. The 
discharger is a simple plunger acted upon by a lever, and descending so 
as to press out the contents of the mould. Further to facilitate the 
operation of pressure as well as to increase the solidity of the blocks he 
makes use of exhausters acting both under the feeder, and in the presses 
simultaneously with the pressure which draws the gas from the moulds, 
These may be of any convenient form, but it is desirable that they 
should be of a sufficient size to produce the required amount of exhaus- 
tion at one stroke. When the pressure is from below the exhaustion is 
produced above. The gas extracted is discharged into the fire and assists 
in the production of heat. The motion is given to the revolving frame 
by a barrel or cylinder, on the surface of which is an endless worm 
upon which slides a traveller guided in a straight line parallel with the 
barrel. To the traveller is fixed a flexible or pointed connecting 
with a hook or clowker, which lays hold ively of corresponding 
notches in the circumference of the revolving frame. The longitudina’ 
range of the worm upon the barrel corresponds with the length of 
motion desired, so that every time the traveller passes from one end to 
the other in the right direction it causes the requisite extent of revo- 
lution. The catch, after passing until the pressure has begun to act, dis- 
engages itself and returns to lay hold of the next notch, This motion 
is peculiarly adapted to that combination of speed and steadiness which 
are so necessary in this aperation, and is Jittle subject to wear and tear. 
The material to be pressed is supplied through a cylinder or retort by 
means of a spiral or archimedean screw. When it is required to apply 
heat to the fuel or other substance preparatory to pressure, in order to 
economise space and fuel two or more of these retorts may be placed 
above each other in one furnace, the fuel falling from the first to the 
second, and from the last into the feeder. The volatile portions of the 
coal are conducted through an ascension pipe from the retort to a 
proper condenser, when they are separated, those which are more useful 
in a separate state being kept so, while the remainder is returned to the 
coal in the feeder, The coal or material is supplied to the retort by a 
hopper through a valve regulating the quantity. The lip of the hopper 
may be prolonged, and the flue after leaving the retort carried under it, 
whereby the coal or material will be dried, and partially heated before 
entering the retort. In operation the patentee prefers to adopt (by 
permission) the patent process of preparing coal for compression of Mr. 
Henry Bessemer, but other means may be used. For this purpose he 
makes use of a worm, spiral, or screw within a cylindrical retort placed 
in a furnace, whereby the coal is mixed and delivered. The fuel or 
other material having been forced by the spiral through as n-uch retort 
as may be necessary, and being thus or otherwise projected into the 
feeder at the arrival of each mould, the plunger descends, forcing the 
coal into the mould with the amount of pressure that may be desired 
In order to secure that the mould should always be filled rather more 
than enough is generally admitted, and the side of the feeder under the 
shoot rising but little above the mould, allows the surplus to escape back- 
wards. Any that may still remain above the mould is cut off by the 
edge of the feeder when the table moves on. The mould being filled 
the frame moves one mould forward, and again stops when the full mould 
is within the lever or eccentric press, which then begins to act. As soon 





process of galvanoplasty, or the electro deposit or reduction of metals, 
with the art or process of photography, for the purpose of obtaining 
engraved plates in intaglio or in relief, for printing therefrom, or for 
obtaining ornamental designs or surfaces. He claims, particularly, pro- 
ducing by means of electricity direct deposits or metallic images of 
gold, platinum, copper, &c., upon the surface of another metal, such as 
steel, iron, copper, &c., partially covered with a photographic varnish, 
insulating and utilising this superposed metal as a reserve or ground, for 
the purpose of attacking and biting into the more oxidisable metal 
forming the foundation or back, either by means of an acid or by elec- 
tricity. Secondly, he claims, effecting by means of electricity direct, 
metal deposits upon photographic images obtained by means of a metallic 
salt. 

1839. EDovARD BECKMANN OLosson, Cologne, ‘‘ Pigments or colours for 
preserving iron.”— Dated 2nd July, 1857. 

The ition ployed by the patentee is a mixture of graphite 
(otherwise plumbago or black lead) and linseed oil, to which is added 
powdered white marble, or calx, and sometimes a small quantity of 
sulphur. This composition, pigment, or colour, when prepared, has, 
when applied, a beautiful lustre similar to that on slates, dries quickly 
(covering the iron with a glazed, pact, and t jously adhesi 
coating), possesses the properties of never running, cracking, or peeling off, 
has a great affinity to iron (with which it seems to unite itself most 
intimately), and, consequently, when the oleaginous matters which it con- 
tains have become decomposed by the action of sun, air, or rain, the 
colour remains, preserving the object to which it may have been applied 
as by an epidermis or impenetrable coating. 


1840 Aveustcs Puivipert Matarp, Paris, “Filtering water and other 
liquids.”—Dated 2nd July, 1857. 

This invention consists in employing wool shearings prepared in the 
manner hereafter described, and placed in a closed or open vessel pro- 
vided with a perforated false bottom, so as to form a filtering apparatus 
for water and other liquids. The filtering material consists of wool 
shearings obtained from shearing cloth or other woollen material, and is 
afterwards submitted to certain baths to give to the wool a more or less 
black colour, and the property of remaining a long time in water without 
becoming decomposed. The wool is placed in layers in a closed or open 
vessel of any suitable form or size, a closed vessel being preferable. 

1851. See Class 2. 

1837. Frepertc Lupwie Haun Dancne.t, New Oxford-street, and Henry 
Kimber, Grove-terrace, Clapham, ‘‘ Manufacture of fire and waterproof 
bricks, plates, crucibles.”—A communication.—Dated 2nd July, 1857. 

These improvements consist in applying carbonised substances, such as 
coke, vegetable or animal charcoal, boghead ash, graphite, soot, or lamp 
black, either alone or mixed with bituminous matter, such as resin, pitch, 
tar, asphalt, wax, or oil, and to compress the same by hydraulic or other 
pressure in a warm and dry state into forms adapted for the objects to 
be manufactured. The articles thus manufactured are then if required 
baked in ovens such as commonly made use of by potters.—Not pro- 
ceeded with, 

1841. MARGUERITE ANTOINETTE LAURENT, Paris, “ Antiseptic composition.” 
—Dated 2nd July, 1857. 

This invention consists in the employment of certain substances com- 
bined in or about the proportions hereinafter stated, for the preparation 
of an antiseptic composition, which is applied to paper, and in the form 
of pastilles or otherwise as desired, the object of which is to neutralise 
miasma and putrid odours, thus replacing the use of chlorine, in certain 
cases serving to purify the clothes and apartments of the sick or dead, 
and to prevent contagion. In forming the new composition I mix the 
following substances in different proportions according to the purpose 
for which they are intended. Inflammable substances—nitrate of potass, 
chlorate of potass, sugar, sulphur, charcoal, locopodium, camphor. 
Odoriferous substances—benzoin, aloes, cascarilla, myrrh or incense, 
olibanum, amber or musk, dry storax, styrax. In the ordinary composi- 
tion, the patentee employs certain of these substances in the following 
proportions, Charcoal about two and a-half drams (apoth) ; sulphur two 
and a-half, cascarilla one and a quarter, lycopodium half a drachm, nitrate 
of potass two and a-half, chlorate of potass half a drachm, benzoin one 
and a quarter, dry storax half a drachm, styrax one and a quarter. The 
other substances are employed ad libitum. To render the composition 
more powerful he increases the proportions of the following substances, 
viz., sulphur about fifteen and a-half drachms (apoth.), chlorate of potass 
two and a-half drachms (apoth.), nitrate of potass two anda-half drachms 
(apoth.). He then adds the perfumes. In all applications for the pur- 
poses of purifying it is necessary to add sulphur, nitrate, and chlorate of 
potass to the other constituents of the composition. Mode of applying 
the new composition to the preparstion of the paper: He reduces the 

b to powder, which he passes through a sieve. He then covers 














as the press is relieved the revolving table again moves forward, pping 
when the mould has revoked the hydraulic press. The next move brings 
it under the discharger. The discharger having risen again, the revoly- 
ing frame moves another step, and the empty mould is again under the 
feeder. Thus by the use of several moulds all the operations of filling, 
pressing, and discharging simultaneously, The discharged fuel is carried 
from under the machine upon an endless web, and it may at once be 
either loaded, heaped, stacked, or carried through water, or through a 
cooling chamber, or for house purposes; and when thought desirable it 
may be conducted through a liquid glaze which would render it clean to 
the touch. 

1823. See Class 8. 

1833. ALEXANDER PRINCE, Trafalgar-squere, Charing-cross, ‘‘Irons used by 
tailors and others, for pressing and vther materials.”—A communication.” 
—Dated Ist July, 1857. 

This invention relates to an instrument used by tailors called a 
“‘tailor's goose," and also to instruments used by laundresses and others 
called “ box irons,” and is designed for keeping the same always heated 
when in use. The principal feature of improvement consists in using 
gas for that purpose, by which an uniform amount of heat may be main- 
tained and regulated, instead of heating such instruments by inserting 
them, or parts of them, in an open fire, as heretofore commonly practised, 
by which they lose their heat when in use.— Not proceeded with, 

1834. Cari JoHANN Lawrence LEFFLER, Westbourne terrace, London, 
“Cutting corks, bungs and other similar articles.”—A communication,— 
Dated Ist July, 1857. 

This invention relates principally to the employment of a knife or 
cutting instrument of peculiar construction for forming or cutting these 
articles from blocks of cork. The knife or cutting instrument is made 
of a long blade of thin steel with an inclined cutting edge. This blade 
is turned or rolled up longitudinally into the form of a cylinder of the 
dimensions internally of the cork, bung, or other article intended to be 
produced, The cutting edge of the knife, when the blade is turned up 
into the form of a cylinder, extends from one end to the other of the 
cylinder in a helical direction. The knife or cutting instrument is held 
firmly in a fixed position, while the block of cork to be operated upon is 
propelled forward against the cutting edge, which, as the block advances, 
will cut off the corners, leaving a cylindrical block which is discharged 
from the inside of the cutting instrument at the opposite end. If pre- 
ferred, the internal bore of the cutting instrument may be made slightly 
conical, and instead of pressing the block of cork forward against the 
cutting tool, the block may be held stationary, and the cutting tool drawn 
or pressed forward against the block. For some purposes it may be de- 
sirable to give a slight axial motion to the cutting tool, or to the block to 
be operated upon. The pressing forward of the block of cork against 
the cutting tool, or the motion of the latter, may be effected either by 
hand or by mechanical means, and, if desired, several cutting tools may 
be placed side by side in one machine, so as to cut or produce several 
corks or other articles simultaneously. A very simple, cheap, and effec- 
tive machine may, however, be made in which only one cutting tool is used 
at onetime. The bed or holder for the cutting tool should, however, be 
so constructed and arranged that tools of various sizes may be adapted to 


the same machine. The cutting tools may be secured in the machine in | 


any convenient manner, but this object should be effected in such a way 
that they may be taken out and replaced with facility. The tools may be 
sharpened either by hand, when removed from the machine, or by caus- 
ing them to work against a sharpening surface while cutting the blocks 
of cork, 

1835. WintiAM Epwarp Newton, Chancery-lane, London, ‘‘ Improved pro- 
cesses for ornamenting metallic surfaces, and for producing surfaces in 
intaglio or in rehef for printing purposes.”—A communication.— Dated 
Ist July, 1857. 

The patentee claims, Firstly, the application or bination of the 








with paste, starch, or glue a sheet of ordinary paper, and sprinkles the 
powder over it by any suitable means whilst it is still wet. Another mode 
of applying the composition consists in making a solution of the nitrate 
and chlorate of putash in water, and immersing the sheets of paper in 
it; then spreading the paste or glue over each sheet, and applying the 
powder as before stated: or the sheets of paper may be dried after being 
immersed in the nitrate and chlorate of potass solution, and afterwards 
dipped in an alcoholic solution of aromatic substances. Preparation of 
the pastilles :—He places the above stated substances in water containing 
mucillage of gum dragon till the whole forms a compact mass. He then 
moulds or cuts it by means of a tin tube or punch, and leaves it to dry. 


1843. Wittram M‘Craw, Ediuburgh, “ Photographic pictures.”—Dated 2nd 
July, 1857, 

‘This invention relates to certain improved processes of producing 
positive photographic images or pictures on white, or light tinted sub- 
stances, either vitreous, animal, or vegetable. The chief essential 
features of this invention are—The attainment of direct positions in the 
camera of the kind necessary to be viewed as positives on white surfaces, 
the processes having no reft to photographs on paper, which the 
present impr are i ded to supersede; the adaptation or 
arrangement of the mirror or reflector for obtaining a brilliant and sharp 
image from negative photographs by the aid of a camera; and the pro- 
ducing by both or either of these systems positive photographs on porce - 
lain, china, ivory, bone, mother-o'’-pearl, white enamel, white or opal 
glass, and other surfaces which, by reason of the inequalities of their 
surfaces, or the rigid nature of the materials, are rendered unfit for 
receiving images from negative photographs in the ordinary way,— Not 
proceeded with, 

1847. GrorGe CuTLER, Manchester, ‘‘ Mangles.”—Dated 2nd July, 1857. 

In carrying out this invention four rollers are used, one being above 
and three below. The pressure is given by the upper roller (which is 
mounted in weighted levers) and is received by the centre one of the 
three lower rollers, the other two lower rollers acting principally as 
guides. A cloth of any convenient or suitable length is attached by one 
end to the centre bottom roller or bed roller. The mangle is provided 
with a table or flap made to fold down upon hinges when not in use. 
The mangle is turned by means of a winch handle attached to the axle of 
the bed ruller. The mangle is operated as follows: the cloth (attached 
to the bed roller) being drawn forwards over the table, the clothes or 
other articles to be mangled are laid smoothly thereon. The winch 
hand!e is then turned, which will have the effect of drawing the cloth 
forwards, and winding it and the clothes or other articles round the bed 
roller under the pressure exerted by the upper or weighted roller. This 
mangle is also applicable as a wringing machine, by removing the bed 
roller and substituting another without the cloth attached.—Not proceeded 
with. 

1848. TomyNns Brownz, Liverpool, “‘ Instrument for ascertaining the hue or 
natural acclivity and declivity of bodies.”—Dated 2ud July, 1857. 

This invention consists of two pieces of wood or other suitable 
material hinged together at one end. One of such pieces has a spirit 
level fixed thereto at the top side thereof, and the other of such pieces 
has a folding piece connected thereto, upon which are marked degrees 
of inclination or angles of space, and constitutes, in fact, a folding 
sector, which, when the instrument is in use, passes through the before- 
mentioned upper part of the instrument containing the spirit level, 











CoLontsaTion IN Brazit.—Attention is being directed in some 
quarters to the advantages of colonisation in Brazil, and a “ Central 
Colonisation Company” offer a variety of attractions to emigrants. 
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THE PRINCIPLES AND PRACTICE OF CIVIL 
ENGINEERING.* 


(Concluded). 


THE extra-governmental function of road-making is imposed 
on the Indian administration by two peculiarities of its position; 
first, that it superadds the responsibilities of a landlord to those 
of a government ; and secondly, that the result of the introduc- 
tion of its rule into native states has been to deprive commu- 
nities exclusively agricultural of the markets for produce that 
were afforded by the native courts, and the innumerable retainers 
of their former princes, by which revolution the prices of 
agricultural produce in the interior has fallen (as in Western 
India can be proved by official records) to half of their former 
amount. And the Indian Government has thus become bound 
—as much in justice to the population of the interior as in 
regard to its own interest as universal landlord—to replace the 
interior markets it has so destroyed, by providing means of 
conveyance to the markets on the coast, sufficiently cheap to 
allow of the produce of the interior being exported at a profit.+ 

The first essentials in the design of a general system of ways 
of internal communication intended to develope the resources of 
a new country are, “completeness as a whole, and subordina- 
tion, and thoughtful adaptation of means to ends, in each of its 
component parts.” The functions fulfilled by a perfectly de- 
vised general system of internal communication, in respect to the 
up and to the down goods and passenger traffic of a country, are 
strictly analagous to those performed by the blood-vessels of the 
human frame, in respect to the vita! fluid: such vessels circulate 
the arterial blood (or up traffic) from the vital centre, and dis- 
tribute it by a graduated system of ramified ducts, to every pore 
at the extremities; and there, by the converse process, collect 
the venal blood (or down traffic) and convey it from the ex- 
tremities to the vital centre. ‘ 

And, as in the graduated ramifications of the blood-circulating 
system of the human body, each particular duct is exactly pro- 
portioned both in capacity and substance to the quantity of 
blood that flows along it, to or from the portion of the body that 
it nourishes with arterial, or drains of venal blood, so each 
particular road, in a perfect system of ways of internal communi- 
cation, should be exactly adapted both tothe amount and to the 
nature of the traffic that runs along it. By “ nature” of the traffic 
is meant whether such traffic is principally composed of goods 
carried long distances or short ones; or of goods bulky in pro- 
portion to their value, or the reverse. 

An engineer designing a system of mains, for the distribution 
of water supply through the streets of a large town, adapts, by 
calculation, the diameter of each particular ramification, in every 
street and lane, to the number of persons that it has to supply ; 
and if he neglected so to adapt the means to the end, a large and 
unnecessary expenditure would be incurred, and the end would 
not be nearly so effectually attained. 

This comparison affords, moreover, an excellent illustration of 
another very important consideration, that should regulate the 
execution of the various component parts of a general system of 


_* Introductory Lecture to a Course on the Principles and Practice of Civil 
Engineering; delivered in December, 1857, at the Royal Engineer Establish- 
ment for Field Instruction at Chatham. By Henry Conybeare, F,.G.S., M. 
Inst.C.E. London ; Yonge and Crighton, Charles-street, Westminster. 1857. 


t+ On the Bearing on Road Extension of the Redistribution of Employment 
and Readjustment of the Currents of Traffic consequent on the Annexation 
of a Native State. 

The province of Oude affords a good illustration of the alterations that 
take place when we annex a native state. Before annexation the country was 
held under the king by a turbulent feudal aristocracy, inhabiting numerous 
castles armed with cannon; perpetually levying war on each other or on 
the king, and often making it a point of honour to withhold payment of the 
royal dues, until the artillery of the king’s army (which often in such cases 
had to call in the aid of the contingent) was in position under their walls. 

It —— from a return published in the Friend of India, that when we 
annexed Oude there were upwards of two hundred of these castles, armed 
with 476 cannon, which were manned by 8,000 gunners; in addition to which 
the king’s army aumbered 60,000, and the soldiery of the feudal chiefs 
60,000 more. Out of this total of nearly 130,000 fighting men, we only re- 
tained about 12,000; and the remaining 116,000 were thus suddenly deprived 
of their former means of livelihood. 

These extensive disband ts must always take place when we annex a 
native state, as we carry on the government with one-tenth the military 
force required for defence or ornament under the anarchy of a native rule ; 
but all these disbanded soldiers belong to the agricultural class, their wives 
and children always reside at the farms of their brothers and fathers who 
are on the land; there is plenty of unoccupied land for themselves also, and 
ultimately they have to settle down on the land too—though, perhaps, sorely 
against the grain. 

_ But so wide a redistribution of employment must be fraught with great 
distress to large classes, and consequently by widely spread discontent and 
its accompaniment, political danger; for the large monthly savings of these 
disbanded soldiers assisted the agricultural families to which they belonged 
in paying their rents; the breadth of land under cultivation becomes largely 
increased, while the whole of the local markets for agricultural produce 
afforded by the courts and camps of the former princes are destroyed ; and 
the introduction of our rule is, therefore, always followed by a great and 
——~ fall in the value of agricultural produce throughout the country. 

he Punjaub was successfully carried through the dangerous state of tran- 
sition consequent on annexation by the following measures :—1i. The popu- 
lation was thoroughly disarmed. 2. The disaffected were overawed by the 
occupation of the country by an alien force of 60,000 regular troops. 3. 
Public works, on a large scale, were commenced, with the double object of 
affording temporary occupation to those thrown out of employment by 
the introduction of our rule, and of providing the population with cheap 
means of access to fresh markets on the coast, in lieu of the local ones 
destroyed by annexation. The distress incidental to the loss of these markets 
was, moreover, palliated by the consumption of the large military force 
quartered in the country ; and 4. The fall of prices that took place notwith- 
standing was met by a reduction of assessment. 

,.in the case of Oude, none of these precautions were taken, although the 

ig was compl d by the circ ance of nearly one hundred 
thousand Sepoys belonging to our native force, regular and contingent, 
being Oude men, who always left their families on the family farm in Oude, 
which was shared by two or three geuerations, living together in patriarchal 
style, the other adult males of the family being probably Sepoys in the ser- 
vice of the King of Oude and his nobles, and the families of all having a 
common stock. It followed from this state of things, that the disbandment 
of the Sepoys of the furmer government, by withdrawing their monthly 
savings from the genera! family income, actually impoverished the women 
and children of our own Sepoys; and instead of having, as we had in the 
Punjaub, an alien army with which to overawe the disaffected, our only 
force was composed of Oude Sepoys, who naturally shared the disaffection of 
their disbanded compatriots. 

But the beneficial results of annexation (of which the present prosperity 
of the Punjaub affords a striking example) far more than outbalance the 
temporary inconvenience and distress incidental to the stage of transition 
from the old state of things to the new; for it surely is no slight gain to 
civilisation, to have compelled swarms of idle, unproductive drones (like the 
disbanded retainers of former rulers) to earn their living honestly, as pro- 
ductive workers on the wide extent of land that had remained uncultivated, 
or had been thrown out of cultivation in the old freebooter days; and to 
put an end to the frequently recurring anarchy, and chronic predatory war- 
fare, that everywhere preceded the introduction of our rule in India, and 
which often completely depopulated and per: tly desolated whole pro- 
vinces—as, for example, Candeish and Nimar. 

The revolution consequent on anvexation, and on the change in the cur. 
rents of traflic and of communication that it involves, is, in fact, equivalent 
toan advance from the mere cell circulation of the lowest forms of or- 
ganised life to the double circulation of the perfect animal; and perfect 
animal development is not more incompatible with the former than is any 
real civilisation with the “cell circulauon” of society in a native Indian 
State, under which it is a rarity to find any village official who has ever tra- 
Yelled ten miles from his own home. “ Men” must ‘run to and fro”’ before 

knowledge can be increased,” and till knowledge is increased, any attempt 
to civilise or Christianise the masses of India must be labour thrown away. 
For many years to come the only efficient missionary for India will be the 
steam-chariot ; and it is not until after its scream sball have proclaimed that 
“* great Pan is dead,” that either the schoolmaster or the missionary can 
hope to follow with any chance of appreciable success. 














internal communication—the proper order of sequence in which 
each particular road should be carried into execution. 

For, as in the case of the water supply, none of the smaller 
branch pipes, if prematurely laid, could produce any useful effect 
until the more important ones from which they branched had 
been laid also; so in the case of a system of ways of internal 
communication, the trunks must precede the limbs, the limbs 
the branches, and the branches the twigs; and the construction 
ofany piece of road out of its proper systematic order of sequence 
locks up its course unproductively, retards the effective progress 
of the general system of intercommunication, and establishes a 
very bad precedent. * 

By similar reasoning it follows that the extension of cheap 
means of transport has a prior claim on the public expenditure to 
works of irrigation, which are only calculated to increase pro- 
duction ; for to increase production will be of little advantage, 
until means are supplied for conveying the amount at present pro- 
duced to the markets at a marketable cost ; and in many parts of 
India a portion of what is at present produced rots annually in 
the fields for want of more economical means of transport to the 
coast markets. 

There is for every description of produce a limit of length in 
every direction, beyond which the cost of carriage at any specific 
rate per ton per mile exceeds the market value of such article. 
Such limit may be styled the limit of remunerative production ; 
and the area included within such limit the area of remunerative 
production. 

Any reduction in the cost of conveyance will extend “ the limits 
of remunerative production” in the ratio in which such cost 
diminishes ; thus if the cost of transport on a line of approach to 
any market be reduced from thicepence per ton per mile toa 
penny, ic will pay to bring the goods from three times the dis- 
tance it would formerly. 

And if the market is a central one, and the reduction on the 
cost of transport takes place equally on all its approaches, the 
“area of the remunerative production” would increase as the 
square of its limits, and in such a case the effect of reducing the 
cost of transport from threepence to a penny per ton per mile, 
would be to increase ninefold the area in square miles from 
which it would pay to bring any given article to market. And 
the introduction of railway communication in India may be 
expected generally to reduce the cost of transport to less than 
one-third of the existing rates.f 

The great end to be kept in view in designing a general system 
of communication for a country is to extend the area of remune- 
rative production to a maximum—at a minimum of outlay. 

This desideratum can be only fully attained where the cost for 
transport, per ton per mile, is graduated according to the dis- 
tance the goods have to be carried. When goods are conveyed 
by the ordinary wheeled carriages of individuals over roads, the 
use of which is common to all, this desideratum can be only dis- 
tantly approached by proportioning the sum allowed towards 
perfecting each particular road to the relative importance of its 
traffic ; but when railways form the main arteries of transport, 
and competing lines are disallowed, such desideratum may be 
fuliy attained to by making the short traffic pay for the long. In 
a country like India it is therefore of very great importance that 
the main arteries of communication should be railways, and that 
they should be sufficiently under the control of Government to 
insure the graduation of tolls essential to the extension to the 
utmost of the area of remunerative production of each important 
staple, and also to prevent short competing lines from under- 
bidding the trunk lines for the short traffic, which the trunk 
lines require to get a surplus price from, to enable them to carry 
the longest traffic at little more than cost price, as it is for the 
interests of the couuiry that they should do. 

As an example of the expediency of suiting the rates of toll on 
trunk lines of railway to the length the goods have to be carried 
and to the competition they have to encounter, we may take the 
cases of the English coal trade and the Indian cotton trade. 

Coal from long distances is now brought to the London market 
by most of the principal railways as low as a halfpenny per ton 
per mile (which is scarcely half the toll charged for other de- 
scriptions of heavy goods), because such coal has to encounter 
the competition of sea borne coal in the London market, which 
it could not do successfully were a higher rate charged. 

In the same way the Berar cotton has to encounter the com- 
petition of the American, in the Liverpool market, and it never 
can do so successfully until the cost of its inland transport in 
India is reduced to a rate not exceeding a halfpenny per ton per 
mile.t 





* The neglect of this rule, as instanced by the construction of discontinuous 
scraps of road in the interior, is one of the principal causes why the large ex- 
penditure of the Indian Government on road-making has so little benefited 
commerce; for example, an officer connected with the Public Works Ad- 
ministration wrote to a friend to inquire about a new bit of road lately 
executed under the department of the interior, The answer was; ‘A very 
excellent bit of road indeed; the only question is how to get on it and how 
to get off it.” This actually occurred; and the same might have been said 
with equal truth of a very large proportion of the new roads executed during 
the last twenty years in the three Presidencies. 

+ Among the most remarkable consequences of the improvement of roads 
is the rapidly increasing proportion in which their benefits extend and radiate 
in every direction, Around every town or market we may conceive a number 
of concentred circles to be drawn enclosing areas, from any part of which 
certain kinds of produce may be profitably taken to the town; while, from 
any point beyond each circumference the expense of the carriage of the par- 
ticular article would exceed its value, 

Thus the inner circle, at the centre of which is the town, may show the 
limit in every direction from beyond which perishable vegetables, or articles 
very bulky or heavy in proportion to their value, cannot be profitably brought 
to market ; the next larger circle may show the limit of fruits, and so on, If 
now the roads are improved in any way, so as in any degree to lessen the ex- 
pense of carriage, the radius of each circle is correspondingly increased, and 
the area of each is enlarged as the square of this ratio of increase. 

Thus, if the improvement enables a horse to draw twice as much, or to 
travel twice as fast as he did before, each of the limiting circles is expended 
outward to twice its former radius, and embraces four times its former area, 
If the rate of improvement be threefold the increase of area is ninefold, and 
soon. All the prodace, industry, and wealth, which, by these improvements 
find for the first time a market, is as it were a new creation.—Dr, Anderson, 


t On the Necessity existing for Reducing to a Minimum the toll charged for 
the Railway Transport of Indian Cotton. 

At present the Indian cotton trade is unorganised and undeveloped, because 
the demand is irregular. 

The demand is irregular, because, owing principally to the great expense of 
its inland transport in India, Berar cotton cannot at present be sold at Liver- 
pool at really remunerative prices, unless the cost of American cotton is 
exceptionally high. 

To remove these obstacles to the organisation and extension of the cotton 
trade with India, we must be enabled to land Indian cotton at Liverpool at a 
figure lower than the lowest at which an equal value of American cotton can 
be imported. Were this effected, the American cotton supply would become 
merely supplemental to the supply from India—instead of the Indian supply 
being, as at present, only supplemental to that from America, At what price 
must Indian cotton be imported at Liverpool to answer this condition ? 

To determine this, we must first ascertain as a starting point what is the 
lowest rate at which American cotton can be imported remuneratively. Mr. 
Mackay states 4}d. per lb, as the lowest price, ‘‘ merely to cover expenses,” 
at which American cotton can be sold at Liverpool, and he shows that this 
figure is never likely to be reduced, inasmuch as it is notorious that all the 
best cotton-growing soil in America is already occupied, that the price of 44d, 
per pound occasioned distress even to those who cultivated the best land under 
the most advantageous circumstances, and that the supply can only be increased 
by extending the cultivation to very inferior lands, on which the cost of pro- 
duction will be considerably greater than on the best. 

The next point to determine is the relative value of American and 
Indian cotton. According to Mackay, one pound of average American 


But there is no occasion for the cotton carried only one hun- 
dred miles along an Indian line to be carried as cheaply per mile 
as that carried five hundred, for if five times as much per mile 
were charged on the shorter distance, still that carried a hundred 
miles at twopeuce halfpenny, could compete in the market on 
equal terms with that transported five hundred miles at a half- 
penny a mile, and each intermediate length might have its appro- 
priate toll. 

And by charging on the shorter traffic as large a toll as such 
traffic will bear above the normal carrying rate of the line, a 
railway company is enabled to carry the long traffic of the line 
commensurately below such normal rate, and thus, without loss 
to themselves, very greatly to extend “the limits of remunerative 
production,” and in a far higher ratio, “the area of remunerative 
production.” 

As an illustration of the immense importance of the principle 
of “ Toll graduation according to distance,” to the obtainment 
of a maximum area of remunerative production, let us suppose 
the imaginary case of a railway extending five hundred miles 
inland from Bombay, through a continuous track of equally 
productive cotton country, and that there are five local marts 
for the collection of produce along such line, distant re- 
spectively one, two, three, four, and five hundred miles from 
Bombay. 


cotton is worth as much in the market as one pound and a quarter of Indian 
cotton. On this showing it is evident that to enable the two commodities to 
compete on equal terms, the Indian cotton must be imported at least 25 per 
cent. cheaper, weight for weight, than the American; but according to the 
table in page S20f Mr. Chapman’s work on the Cotton and Commerce of 
India, showing the highest and lowest prices of American and Indian cotton 
respectively in the Liverpool market, in each of the eleven years ending 1846, 
it appears that during that period the average price of American cotton was 
6°335d., the highest 10°500d., and the lowest 3°937d.—and of Indian cotton the 
Average was 4°744d., the highest 7°000d., and the lowest 2°937d., showing on 
the average a superiority in value of American over Indian cotton of thirty- 
three per cent. We must, therefore, be able to import Indian cotton at 3°19d. 
per lb., without profit, to enable it to compete on equal terms with American 
cotton at 4}d., which, according to Mr. Mackay, isthe lowest price at which, 
“ merely to cover charges,” it can be imported at Liverpool. 

Let us now proceed to inquire how far such reduction in the average 
Liverpool price of Indian cotton is practicable, and by what means we must 
endeavour to eflect it. We have seen that the average selling price of Indian 
cotton at Liverpool is 4°7d4d,; and from Mr. Chapman's tables and statistics, 
edited and published by the Great Indian Peninsula Railway Company, it 
appears that the composition of this price is as follows :— 


a, 
1. Grower's price ° ee oe oe ee ve +» 1250 
2. Berar factor’s profit ee oo os ee ee +. 0°490 
3. Transit duties per 1b. in the native statesand interior .. 0°100 
4. Carriage from interior to Bombay Harbour .. ee + O°449 
5. Landing in Bombay Harbour .. oe ee ee +» 0°260 
6, Screwing into bales at Bombay . . es ee oe +» 0°200 
7. Freight to Liverpool ee ee ee oe ee +» 0624 
8. Surplus, presumed to be composed of Liverpool dock dues 
and merchants’ profits at Liverpool and Bombay +» 1371 
4744 


No, 1 cannot be diminished, and will probably increase with the increase 
of the demand; but such increase will be more than bal d by the imp 
ment in quality consequent on the exporter’s obtaining easy railway access 
to the growers. 

No. 2 would be greatly lessened, if not altogether done away with, by a 
railway access into the heart of the cotton country; and No, 3 would have no 
existence for goods carried by railway. 

For No, 4 and No. 5, amounting together to 0°709d., would be substituted 
the cost of railway transit at 4d. per ton per mile, on 303 miles to Bombay, 
amounting to 0°067d. 

No. 6 might be reduced to half its present amount, by breaking up the 
monopoly at present possessed by the Bombay Screw Companies, No.7 will 
probably remain the same. 

But No. 8 will be much diminished by the reduction of the Liverpool 
Dock dues, and by the increased economy of mercantile agency, incidental to 
the increased regularity and organisation of the trade. 

We might expect, by these deductions, to import Indian cotton remane- 
ratively at Liverpool, at 3°244d. per pound; and such redaction in combina- 
tion with the improvement in quality of the cotton due to the increased 
facilities of inspection afforded by railway communication, would suffice to 
enable the Berar cotton to compete with the American, on equal terms, in the 
Liverpool market; but it is evident that such a consummation will be unat- 
tainable, unless the cost of railway transport from Berar be reduced to three- 
eighths of a ld,, or at most $d. per ton per mile 

The very first requisition, therefore, that the Lancashire manufacturer and 
the Indian Government should make on the Indian railway companies should 
be, that cotton be carried as coal is by most of the leading English lines, at an 
exceptionally low rate—little, if anything, above the cost price—and ona 
graduated scale, diminishing as the length of carriage increased, so as to 
bring the greatest possible area of the interior within remanerative export 
distances of the coast market. Were this effected, and the railways now in 
progress to the cotton districts complete, and were warehouses, jetties, and 
hydraulic cranes, and other appli for ical and rapid shipment 
provided by Manchester capital at Bombay, there is no doubt that India 
could supply Lancashire with all the cotton she requires, at a lower price than 
America could. 

Bombay, though the nearest peint of approach to Europe, and with one of 
the finest harbours in the world (greatly resembling that of New York), the 
only good harbour in India, after having been upwards of two hundred years 
in our possession, is still absolutely destitute of any of the appliances of a 
modern port, There are no docks nor jetties, alongside which ships might 
load or unload—no steam or hydraulic cranes for unloading them, Ships are 
still loaded and unloaded by boats (which involves much pilfering and deteri- 
oration of cargo), at a cost of five or six shillings a ton, just as they might be 
equally well, during the whole of the fair season, at any open roadstead on 
the Indian coast. A ship that, with the usual appliances of a modern port, 
could be loaded or unloaded, even at a new place like San Francisco, in two 
days, requires at least three weeks for the purpose in the Bombay Harbour, 

nN ‘ 








No investment would prove more remunerative, if y eng d, 
than jone that would provide Bombay with the modern facilities for the 
loading and unloading of shipping that are now possessed by every European 
and American port of any importance, 

But here arises a question which has not as yet been sufficiently considered, 
When the exports of India are thus enormously increased (and they will 
increase enormously as soon as the Trunk Lines of Railway now in progress, 
are completed), how does Manchester or England propose to pay for them? 
The Americans take British manufactures in exchange for their cotton ; the 
Hindoos will take little besides the precious metals. The amount (about ten 
millions per annum) of even the present drain of bullion to India is loud) 
complained of : what will it be afew years hence, when the productive bac 
countries to the north, the north-east, the east, and the south-east of Bombay, 
at present barricaded by the Ghauts, are freely tapped by cheaply carrying 
railways? In describing the trade relations of the west with the east seven- 
teen centuries ago, Gibbon relates that “ the natives of India being contented 
with the productions and manufactures of their own country, silver on the side 
of the Romans was the principle if not the only instrument of commerce, and 
that this was a complaint worthy of the dignity of the senate.” The relative 
conditions of climate and civilisation are still much the same, In the genial 
climate of Hindostan the native can live well for a shilling a week, and the 
most comfortable and fitting costume is still a fig-leaf and an umbrella, A 
population thus happily circaumstaneed stands in no need of “ flannel waist- 
coats and moral pocket handkerchiefs; ” but when he geta richer by selling 
more of his cotton and at a better price, will not the Hindoo acquire fresh 
wants? Not nearly to the extent supposed in England; he will convert his 
savings into gold and silver, and as a security against thieves and for wart of 
pockets, have the bullion rivetted to the person of his wife and his children, 
in the shape of massive wristlets, anklets, or collars: if he gets richer he 
will lend out money on usury to cultivators, and will hang richer ornaments 
on his family or bury “his talent” in the ground, but he will not alter 
materially his style of living, or spend his money on “ Europe goods,” for 
the little he does want besides food and shelter is better supplied by native 
manufactures than by those of Manchester. 

All this is no excuse for shirking the endeavour to develope to the utmost 
the productive resources of India; our duty on this point is clear, and the 
nearest to us ofany. But it is worth while to consider whether we could not 
suit our manufactures to the wants and tastes of the Hindoos somewhat more 
than we do at present, and also to pay more attention to the means of 
reaching the markets of the north-west frontier and of central Asia, where 
the climate and clothing requirements of the population more nearly 
assimilate to those which the towns of Leeds and Manchester are most 
competent to supply. 

It will be long before the existing conditions of trade between Europe and 
India will alter for the better; but the introduction of a gold coinage in India 
wou | materially diminish the inconvenience incidental to the existing drain 
ofs ver to the east, and this relief might be immediately afforded, for ail the 
Hindoos insist on is, that a gold coinage should be of pure gold, and it is 
altogether irrational to insist that if they will not take one alloyed like our 








own with one eleventh of copper, they shall therefore have none at 
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And let us suppose that the margin between the local growers’ 
price and that at which the cotton must be imported at Liver- 
pool to enable it to compete with the growth of America, is s0 | 
small as to limit the charge permissible for Indian inland trans- 
port to two hundred and fifty pence per ton. ; 

Then two hundred and fifty pence, and no more, might be 
charged for the conveyance of a ton of cotton from each of the 
five marts to Bombay, and this would be equal to a toll of 
twopence halfpenny per ton per mile for that only carried one 
hundred miles, and to a halfpenny per ton per mile, for that 
carried five hundred miles, and supposing a ton of cotton to be 
thus carried for two hundred and fifty pence from each one of 
these hundred mile apart stations, to Bombay, the work done 
and its price will be equivalent to one ton carried fifteen hundred 
miles for two thousand five hundred pence, which makes. the 
average rate of charge 1:66 of a penny per ton per mile, but had 
such average rate been charged for all distances alike, the “limit 
of remunerative production” would be reached in only 150 miles, 
and thus the cost to the carrying company being the same, the 
adoption of the principle of “toll graduation according to 
distance,” would extend the limit of remunerative production 
to a distance three and a third times greater than it could attain 
with an equivalent uniform charge per mile, and the area of 
remunerative production would be increased in a far higher 
ratio than the “ limit.” ; 

The cost of the means of transport must, therefore, in all 
cases, be proportioned to the character of the goods (whether 
bulky in proportion to their value or otherwise) and the distance 
they have to be carried. If the goods are bulky, and the 
distance reckons thousands of miles (as in the case of Australian 
wool grown for the English market), no means of carriage, 
except sea transport, is sufficiently cheap to bring the goods into 
the market at all; if the distance be reckoned in hundreds of 
miles and the goods are bulky, no means of transport more 
expensive than the cheapest carrying railways will suffice. But 
if the distance is only reckoned in tens of miles, common roads 
more or less perfect in description, according to the length and 
importance of the traffic, will answer all the requirements of the 
case, : 

We thus see that roads for long traffic, such as the great 
trunks of a system of internal communication, must be very 
perfect, to carry goods sufficiently cheap to be at all efficient ; 
and that the expenditure requisite to enable them to carry thus 
cheaply may be afforded, because the quantity of traffic that pays 
toll on them will be very great. 

But, on the ultimate ramifications of these grand arteries, the 
traffic is too small to justify an expensive construction, and is 
carried too short a distance to require one; and in such a case 
very little increase of production will be attained by substituting 
macadamised roads for earthern ones ;* the money will be much 
better spent in improving the character of the more important 
branches. The expenditure allowable for cheapening the cost 
of transport on each of the branches intervening between the 
main trunk and its ultimate ramifications will range from the 
cost of a railway to that of an earthen road, according to the 
nature and amount of the traffic of such branch, and to its 
position in the general system : and all the proposed roads of a 
system should be thus classified, and their cost and character 
fixed with reference to such considerations. Gayffier, in his 
“Manual des Ponts et Chaussées,” thus divides the roads of 
France—not including railways—into four classes, according to 
the relative importance of the traffic they accommodate. 

If the load a horse can carry on his back be taken as unity, 
he can draw, on the worst kind of gravel or earthen road, three 
times as much; on a good macadamised road nine times as 
much ; on a plank road nearly twenty-five times as much ; on a 
stone trackway thirty-three times as much; and on a good rail- 
way fifty-four times as much: and the resistance to draught on 
a road is affected as much by its inclination as by the character 
of its surface. The comparative capabilities for cheap transport 
of the various descriptions of road have thus as wide a range as 
the relative requirements of different lines of traffic; and there 
can, therefore, be no difficulty in adapting the cost and efficiency 
of the road to the amount and nature of the traffic in each par- 
ticular case.t 

In countries so extensive as Amorica, India, or Russia, the 
greater portion of the interior is too distant from the coast 
markets to allow of its produce reaching them at all, unless 
means are provided to carry it at a minimum cost per ton per 
mile. In such case the main arteries of the system of internal 
communication must be railways; and it is the business of 
Government to see that such railways convey the staple produce 
of the more distant districts at a minimum cost per ton per 
mile. 

Railways have entirely superseded canals, as ways of internal 
communication.t Canals already made before the railway era 

* For instance, the really abominable character of the roads by which the 
Guzerat, or ‘‘ Surat’ cotton is conveyed to the seaports at the head of the 
Gulf of Cambay, is one of the stock grievances of Indian sotton trade ex 
tensionists, yet the improvement of these roads could not app-eciably extend 
the trade, for the Guzerat cotton has only to be carried on theta twenty miles 
before it reaches the coast ; whereas the Berar cotton has, at least, 300 miles 
of land transport to encounter, 

t With the view of diminishing the amount which the community will 





commenced are as a matter of course, still utilised whenever 
they can be so without loss ; but scarcely any new canals have 
been commenced in England during the last twenty-four years ; 
and of the old ones, the majority have either had railways con- 
structed alongside them, or been themselves converted into rail- 
ways. Many are disused and shut up; and some, having been 
overtaken by the commencement of the railway era while still 
under construction, have been abandoned in a half-finished state. 

In considering to what extent it is essential that the English 
scale of railway toll should be reduced, in order to render 
railway communication at all materially effective in removing the 
obstacles that at present limit local production in the interior of 
India, it must he constantly borne in mind, first, that the average 
distance goods have to be carried between the place of production 
and that where they are consumed or exported is at least five 


the charge for carriage on his canals (page 196) at only one-sixteenth of a 
penny per ton per mile. It is notorious that river navigation is cheaper 
than canal navigation. The Ganges has been for centuries the great Indian 
channel of inland navigation; it has numerous navigable affluents, and its 
current is in the direction of the heavy traflic. It would appear, therefore, 
to afford a most favourable example of the ical results attainabl 
inland navigation in India; yet the results actually realised are a down 
tratlic of under 500 tons a day, and carried (even according to Colonel 
Cotton) at not less than a 4d. per ton per mile. 

And Colonel Cotton admits (page 196), that the great trunk railways of 
India will carry goods at high speeds as low as $d. per ton per mile, and 
calculates (same page) that such goods might be carried remuneratively on 
low speed railways in India as low as a farthing a mile; the higher of these 
rates is thus, on Colonel Cotton's showing, substantially lower than the exist- 
ing carrying rate on the Ganges, if the far greater directness in course of 
the railway be taken into consideration. 

Thus railways carrying at $d. a ton per mile will afford cheaper transi- 
than the Ganges does at present. 

But Colonel Cotton credits his canals (page 196) with the capacity of 
carrying goods remuneratively at the rate of one-sixteenth of a penny per 
ton per mile! or at only one-eighth the rate at which goods are uel a 
present down the strong current of the Ganges! He calculates on being 
able to effect this immense reduction by the substitution of steam-power 
on his proposed canals for the costless transport power afforded by the 
current of the Ganges to the down stream traffic !! 

Colonel Cotton objects to railways, that a double line would be inadequate 
to the conveyance of so heavy a trattic as a million and a half of tons a year 
(at_which he rates the existing requirements of some of the principal lines 
of Indian traffic), What proportion of such a traffic as this does he expect 
to be able to carry by one of his‘ five hundred pounds a mile canals? And 
where can he get water for working any considerable canal traffic in a 
country where a deluge of three months is led by an lute drought 
of nine? 

Colonel Cotton states (page 241) that “ nothing can be more false than the 
idea that railways are a substitute for canals.’ Nevertheless, no fact in 
engineering is more certain than that railways have entirely superseded 
canals. No new canals are constructed. All the most important of the old 
canals are supplemented by parallel lines of railway. Many of the old canals 
have been converted into railways, and the owners of others are constantly 
endeavouring to induce capitalists and engineers to undertake the conversion 
of their canals into railways also. Nor is this supercession of the one means 
of transport by the other confined to such canals as are winding, narrow, 
and encumbered with locks; on the contrary, the Stainforth and Keelby 
canal, extending from the navigable river Don and the great coal mart of 
Doncaster to the Trent, is some twenty or thirty miles long; its course 
through a very rich country ; it is without a lock, except at its junction with 
the Trent ; is navigated by large coasting vessels and by steam boats, carry- 
ing goods and passengers daily. It is, in fact, what Colonel Cotton would 
consider a “ steam canal”’ of the first ciass ; yet a railway for carrying goods 
(coal especially) and y igers is now being constructed actually along its 
ae path and on the slip of ground belonging to the Canal Company 
itself 

Colonel Cotton further asserts (page 243), that “ it is quite certain that 
the great bulk of g in England are still carried by ana” 

It would be superfluous to refer to the Board of Trade returns to refute 
so paradoxical an assertion ; for it is notorious that the goods traffic of the 
country has multiplied many fold during the last twenty years (the exports 
have increased from sixty to a hundred and fifty millions in the last twelve 
years), and that the canals still in operation are fewer in number than they 
were even at the commencement of that period (the very few new ones 
being far more than counterbalanced by old ones that have been converted 
into railways). ; 

It is therefore evident, thatthe immense increase on the goods traffic of 
the country that has taken place during the interval, is not accommodated 
by can Js, and equally so that it is accommodated by the many thousands of 
miles of goods-carrying railways that have sprung up contemporaneously 
with such increase of the general traflic. 

Colonel Cotton attributes this disfavour into which canals have fallen in 
England to the difficulty in getting sufficient water to work a heavy traffic, 
and this is a difliculty that would certainly appear to apply with tenfold 
force to a tropical region situated within the zone of the periodic monsoon 
and where for nine months in the year an absolute drought prevails. But 
he proposes to overcome this dilfliculty in the case of canals, and also to 
render the principal rivers of Southern India navigable by impounding water 
(to be discharged into their channels when low) in storage reservoirs, which 
he states he can construct at as low a rate under ordinary circumstances 
(page 127) as one rupee (28.) for each 2,000 cubic yards of water stored, and 
under favourable circumstances (page 123) at as low a rate as one rupee for 
each 6,000 cubic yards of water stored !! and he states (page 286), that in the 
112 irrigating reservoirs constructed by Colonel Dixon, in Ajmeer, in Raj- 
pootana, the average cost of the water was one rupee (or florin) for each 
8,000 cubie yards of water stored!!! 

Colonel Dixon's works for impounding water in Rajpootana, of which Col. 
Cotton speaks so highly, afford the most economical examples as yet on 
record of works of this description. The Government of India were of 
opinion “ that it would have been impossible in almost any part of India, or 
under any other superintendence than Colonel Dixon’s, to have constructed 
such works as his at so low a cost, and accordingly, the Court of Directors 
requested that Colonel Dixon would “ prepare a report of what he had 
effected in Mainwarra, and a detailed account of the improvements recently 
made in Ajmeer,” accompanied by scieutitic plans, sections, and drawings 
of his more important works founded on actual survey and measurement, 
and they ordered that when prepared such report and illustrations should 
be published at the expense of the Government of India, for the guidance of 
officers engaged in similar operations, and the report so called for was 
accordingly published in the form of a thick and handsome quarto, contain- 
ing scientific descriptions and illustrations of eight of Colonel Dixon’s 
principal water storage works as well as a general description of the re- 
mainder, 

A comparison between the rates at which Colonel Cotton so positively 
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countries (and in India whenever a new hill sanitarium is di d and 
settled), that the best lines for the road should be scientifically determined 
and laid out, and the ground they require reserved and marked in by stone 
posts, or in some equally permanent manner, before the adjacent ground is 
alienated by its sale to private individuals, When this precaution is observed, 
the roads, when they come to be made, will be constructed on the best 
possible line, without the slightest interference with private ae goed ; for 
the enclosures will have been adapted to the course of the best line for a 
road. But when such precaution is neglected (as it has been in Atierica), 
the country roads, when the time comes for their construction, will, in fact, 
be fitted to the private enclosures, and thereby forced up hill and down dale 
in a manner that, in a hilly country, will add six fold to the cost of draught 
over them, and thereby eventually impose on the whole community \ if the 
region be an extensive one) a tax equivalent to some millions annus'iy, in 
the shape of a general and permanent increase in the cost of transport; for 
farmers do not like to have their fields cut by a new road diagonally, as it 
interferes with ‘the ploughing, and {the opposition raised on this point is 
erally too strong to be by the p ters of a new road, merely 
ocal in its object, and not commanding the capital and powers of a turnpike 
road or railway company. 

t Cawats versus Raitways.—Colonel Cotton, ‘ Late Chief Engineer at 
Madras,” has written a book, entitled “* Public Works in India,” in which he 
laments “the unfortunate mania for English railways in India, ” and argues 
that canals are very far preferable to railways as great trunks of inland 
commupication, a position which he endeavours to make good by crediting 
canals with an economy of construction, and with powers for carrying largely 
and cheaply, immensely greater than anything that has ever yet been even 
——— in practice; and by debiting railways with an inherent costliness 
and slowness of construction, with which asa one rule they are in the 

h a degree of incapacity for 





present day by no means chargeable, and wit 
carrying largely and cheaply that is plete! by annual 
official railway returns; and he alle (page 243), that “the great bulk 
of goods in England are still carried by canals.” He denies that railways 
have superseded canals in this country, and states (page 243), that nothing is 
more evident than that railways cannot be a substitute for canals. He 
calculates the expense of the storage reservoirs required for feeding his pro- 
canals at a cost per thousand cubic yards of water stored ; this is a 
mere fraction of the lowest rate that has ever been attained even in the 


most economical practice 
le canals (page 122) at 
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tana, will afford no unfair criterion for testing the general accuracy of 
Colonel Cotton’s figures and calculations ; and it will appear on instituting 
such comparison, that ( olonel Cotton has calculated the cost of storing 
water about ten times too low; and that the final cipher ought in most cases 
to be abated from his numerical) statements ! 

For it is to be presumed that the eight examples of reservoirs, which 
Colonel Dixon has selected for detailed illustration out of a total number 
exceeding two hundred, would be considerably more than merely average 
specimens (and indeed we know that they are so), from the particulars 

‘orded by his tables regarding the unillustrated remainder; yet in the 
eight model works so selected, the average number of cubic yards of water 
stored for each rupee (or florin) expended merely in labour and materials, 
is only 284—and for four out of the eight model examples is under 200 cubie 
yards stored for a rupee; whereas Colonel Cotton states (page 128), that 
** without any remarkable advantage in the site a dam may be made almost 
anywhere, at the rate of 2,000 cubic yards of water stored for each rupee (or 
florin) of expenditure ;” but that, “in many situations where the ground 
favoured it, thrice this amount (i.¢., 6,000 cubic yards of water) may 
be stored for a rupee, and he estimates (page 286) the average results of 
Colonel Dixon’s practice in 112 tanks in Ajmeer, at 8,000 cubic yards per 


rupee! 

The following table, compiled from the scientific descriptions and illustra. 
tion given of eight of his principal works at Mainwarra and Ajmeer in 
Colonel Dixon's k, will give all the leading particulars and the cost of 
water storage of each. Colonel Dixon gives no contoured plans of the sites 
whereby the cubical contents might be exactly ascertained ; but it is found, 
in practice, that the area of a reservoir, multiplied by two-thirds of its 
greatest depth, will give a fair rough approximation—and usually in excess 
rather than otherwise—of its cubical contents; and I have thus calculated 
the contents of Colonel Dixon’s examples, 

The rates at which the Kabra embankments were constructed, were as 
follows :—Lime masonry, Is. 6d. per cube yard: Earth, well beaten and 
rammed, 1gd. per yard. The rates at the other reservoirs were nearly the 
same. 

Colonel Cotton suggests that these reservoirs would have cost less had 
their embankments been constructed (like those of No. 2) wholly of earth 
faced with rough stone, instead of earth faced with a masonry wall. As a 
general rule, such would be the case; but a masonry wail is sometimes ren- 
dered inevitable, by the absence of any proper material for the impermeable 
puddle wall which a never mentioned in Colonel Cotton’s works) forms 
the core and axis of every properly constructed earthern dam. But such 





times as great in India as in England, and therefore that Indian 
goods even of equal value, bulk for bulk, to English, could not 
bear nearly so high a toll as is charged in England. Secondly 
that the goods traffic in India will be principally composed of raw 
produce, and will therefore be far less valuable bulk for bulk than 
the manufactured articles that compose the staple of goods traffic 
on non-mineral English lines, and that even were the dis- 
tance equal, Indian goods would not bear nearly so high a toll 
as the English ; and, thirdly, that the value of money (as reckoned 
by the wages of labour and the price of grain) being at least five 
times as great in India as in England, it follows that even sup- 
posing it were possible so far to reduce the charge for carrying 
goods as to cancel completely the comparative difficulties that 
Indian production has to contend with in regard to distance of 
conveyance and the bulky nature of its staples, the charge for 





substitution could not have reduced the cost of the most economical of 
these reservoirs at all materially; for the proportion of masonry to earth- 
be is small, and some masonry there must have been for waste weir and 
sluices, 

Colonel Cotton remarks, that if these reservoirs had been larger the 
results would have been more economical; but it is to be presumed that an 
officer of Colonel Dixon’s experience would have made his reservoirs as large 
as the sites admitted economically. Moreover, sites adapted for very large 
reservoirs are of very rare and exceptional occurrence ; and, when they do 
occur, they usually involve exceptional sources of expense, which detract 
from their theoretic economy, ‘Take, for example, the reservoir that the 
writer is now constructing for the water supply for Bombay ; it covers 1,400 
acres of ground, is eighty feet deep at the deepest, and, probably, is the 
largest artificial lake constructed in modern times; yet, with every attention 
to economy, the quantity of water it will store for each rupee of its cost, will 
be under one hundred and sixty cubic yards. 
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At page 222, Colonel Cotton states, that a dam thirteen yards high, five 
yards wide at top and sixty at bottom, would contain only four hundred cubic 
yards per lineal yard; that its cost at one anna (three half-pence) per cube 
yard (including five rupees per lineal yard for rough stone facing), would be 
only thirty rupees per lineal yard ; but by applying the multiplication table to 
the dimensions, and rate given by Colonel Cotton, it will appear that the 
contents of such dam (without allowing anything for foundation) would be 
770 cube yards per lineal yard (instead of four hundred as stated by Colonel 
Cotton) ; and that its cost at his rates would be fifty rupees (£5) per lineal 
yard, instead of only thirty rupees (or £3), and nothing is said in the esti- 
mate or description about a puddle wail, without which no civil engineer 
would consider such adam by any means safe or efficient. 

But even could Colonel Cotton construct storage reservoirs so economically 
as he statey this project for applying such reservoirs to rendering navigable 
the upper Godavary, and other streams similarly circumstanced, is altogether 
illusory. Such an expedient is occasionally resorted to in European practice 
for feeding the summit levels of canals, but the cases are not parallel. In that 
of the canal, the reserve of water is admitted into a deep, narrow unab- 
sorbent channel, presenting a small evaporative surface ; in the case of the 
Godavary it would be discharged on the mile-wide bed of burning sheet rock 
or absorbent sand presented by the ill-iilled channel of an Indian river in the 
dry season, It may, indeed, be considered as an axiom in physical geography, 
“That streams having their sources within the zone of the periodic monsoon, 
and not fed with melting snow, can never be navigable for any considerable 
distance above their embouchures.” During the nine months of rainless 
weather, they will be more like a chain of water holes than anything else, 
and the rapid and immense rise of the monsoon floods (said to amount to 
seventy feet in many reaches of the Nerbudda) is such as to render locks or 
any similar works of hydraulic engineering utterly out of the question. 

The capabilities for steam navigation of such Indian rivers as have their 
sources in the Himalayas should, without delay, be developed to the utmost, 
by replacing the wretched tugs that at present disgrace their streams by first- 
class river steamers on the American model. But to attempt to render 
navigable rivers devoid of any such constant sources of supply is altogether 
impracticable and irrational. The best thing to do with the limited supply 
of water that they afford is to utilise it in irrigation, and even this should be 
postponed until improved ways of communication shall have been con- 
structed for bringing into the market the increased production which it is 
the object of each work of irrigation to develope. 

Colonel Cotton objects to the general introduction of railway commu- 
nication in India, because Indian railways are very costly in execution and 
very slow in progress ; such defects are not essentially inherent to railways, 
and their occurrence when railways were first started in India, was only due 
to local and temporary causes. 

The cause that rendered the progress of Indian railways at first so slow 
was that higher authority wasa long time making up its mind what particular 
course each line should follow, and a canal would have been equally liable to 
the same causes of delay. The Grand Trunk Railway of Canada advanced 
towards completion far more rapidly than the Ganges Canal. : 

As regards the alleged excessive cost of the earlier sections of Indian 
railway, it must be remembered that the first introduction of any new 
principle is always attended by an abnormal degree of expense. The sections 
now constructing in India, when unattended by any special engineering 
difficulties (such as those whtch Mr. Berkley has overcome so brilliantly in 
the Bhore Ghaut and Thull Ghaut ascents of the Great Indian Peninsular 
Rallway, from the coast lowlands to the elevated table land of the Deckan) 
are being executed at a very low mileage; and 1 have shown [see note in our 
last number] that railways equal in character to the trunk lines now con- 
structing in India have been executed in England for less than £2,600 per 
mile, excluding land, stations, and engineering. 

Colonel Cotton immensely underrates the carrying capabilities of a double 
line of railway. He alleges (page 2) that such a railway would be utterly 
inadequate to the conveyance of the inland traffic of Calcutta (which he 
estimates at one-and-a-half million tons a year). He says (page 3), that “* we 
know certainly that a double line could not carry 10,000 tons of goods a 
day ;” and (page 119) that * there is little probability that such railway will 
convey more than two thousand tons a day, at the utmost.” In page 247 he 
asserts that a line of railway to accommodate the Calcutta inland traffic must 
have at least five “pairs” of rails, and in (page 248) he says, “‘it appears 
more than probable that a railway with five pairs (sic) of rails, would not 
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transport would still be a very much greater drain on the re- 
sources of individuals and of the country than the corresponding 
charges in England are.* 

The best example I am acquainted with of the right mode of 
handling the important question of how to design a general 
system of ways of communication suited to the wants of an 
entire country, is that afforded by the Second Report of the 
Trish Railway Commiasioners, together with the atlas that accom- 
panies it, prepared under their directions, by Lieutenant Harness, 
of the Royal Engineers, in the year 1837. 

This atlas consists of six maps :—1. Showing the lines laid 
down under the directions of Commissioners, 2. Showing the 
comparative density of the population. 3. Showing the relative 
quantities of trafie in different directions. 4. Showing the re- 
ative number of ers in different directions. 5. Geological 
map of Ireland. 6. England and Ireland. Of these, Nos. 2, 3, 
and 4, are the most interesting, and the two latter display very 
clearly how close an analogy is borne by the ramification and 
gradation in volume of the currents in commerce, flowing to 
and from the centres of traffic to the tree-like system of blood- 
vessels by which the circulation of the vital fluid is effected in 
the perfect animal. 

The first essential to the proper systemisation of the public 
works department of India is the preparation of a map of the 
country on similar principles to those composing the atlas of the 
Trish Railway Commissioners. 

A single map might possibly answer the purpose sufficiently 
well, at least in the first instance, and would have the advantage 
of showing all that is required to be shown more synoptically 
than if there were a number of maps. 

Such a map should not be encumbered with too many names 
of places; it should show— 

Firstly. All the watercourse lines, and the division of the 
country into river systems by ranges forming the lines of water- 
shed, which should be shown by lines varying in thickness 
according to the gravity of the obstacle that each range presented 
to intereommunication, and the height (when it can be ascer- 
tained) of every pass in each hill chain should be figured on the 





map. 

Secondly. It should be coloured to show the various descrip- 
tions of produce raised in each river basin, and on each of them 
should be figured its area in square miles, uncultivated, culti- 
vatable, and cultivated. The position and extent of the coal 
fields should also: be shown in colour, and numbered for reference 
to an accompanying memorandum regarding the quality and 
mode of occurrence of the coal-of each locality, and the popu- 
lation and revenue as far as ascertained should be figured on 
each section. 

Thirdly. The existing routes of traffic should be laid down so 
as to discriminate the character of each, whether pack-bullock 
track, wheel carriage track, gravel road, or macadamised road, 
together with the relative amount of traffic as far as ascertain- 
able, flowing along each (as in map No. 3 of the Irish Railway 
Commission Atlas), and each considerable line of traffic should 
be figured and referred to a tabulated statement, showing the 
nature and amount of the various staples that compose it, and 
where each is produced, and where consumed or exported. 

Fourthly. The main arteries of traffic (that is the railway 
lines) now in progress, or sanctioned, should be laid down on the 
map, with such extensions as a consideration of the tratlic 
statistics, brought together in the preparation of the map, would 
appear to render desirable (and all roads hereafter constructed 
in India should be designed expressly as feeders to these great 
channels of commerce). The course of the lines of railway being 
thus definitely fixed, their primary affluents consisting of first- 
class roads, should be laid down on the map along the general 
lines of country, which the data afforded by the map appeared 
to indicate as those best calculated to accommodate the traffic 
they are intended to bring on the railway, and from these first- 
lass roads will branch off others of the second class, designed 
with reference to the same considerations, and working into the 
ystem,.as far as possible, the discontinuous patches of made 
road that have been from time to time constructed in different 
parts of the country. The main feeders of the railways already 
sanctioned are certain eventually to be converted into railways 
themselves. It is therefore very desirable that they should be 
laid out, whenever they can be so without serious extra expense, 
as railways in all that relates to levels and curves, and in a coun- 
try so generally open and level as that through which the course 
of these first-class roads will most usually lie, such provision for 
their ultimate conversion into railways will be neither difficult 
nor expensive. 

The advantage of having it thus definitely settled and agreed 
upon as to what were the roads that really had to be made, and what 
the order of sequence to be observed in their construction, would 
be immensely great. The final settlement of all such questions 
would save an inconceivable amount of vexatious communication 
between the supreme and the local governments of India, regard- 
ing the details of every petty outlay on public works. Whatever 
sum could be annually appropriated to public works in each 
presidency might then without further correspondence with 
higher authority be forthwith concentrated in finishing out of 
hand, and in its proper order of sequence, some one important 





anything like perform the work of a line of traffic of 1,000 (probably a 
misprint for 10,000) tons a day, besides quick passenger transit.” 

All this is notoriously erroneous. A double line of railway with good 
gradients, instead of having its carrying capacity limited to two thousand 
tons a day, as Colonel Cotton supposes, is perfectly adequate to a traffic of 
not only one-and-a-half million, but even of two-and-a-half million tons of 
goods a year, besides passengers, 

There are double lines that are actualiy doing as much as this, even in 

America; for example, on reference to the 1857 report of the “ Philadelphia 
and Reading Railway Company,” it will be seen (*‘ statement A, page 29” ) 
that on this double line, the tonnage transported for the year ending No- 
vember 30th, 1856, was as follows : coal, 2,088,903 tons ; merchandize, 177,576 
tons; materials, 211,339 tons, making a total of 2,477,818 tons, or nearly two 
millions and a half of tons in a year, almost exclusively carried down the 
line. The total number of mgers during the same time was 282,300, and 
the total miles travelled by them 9,770,860. 
h In a country covered with so close a network of railways as England it 
is not to be expected that the average amount of traffic concentrated on single 
lines could be very great ; but it is a monstrous error to suppose that because 
for these reasons its average traffic is generally low, any double line could 
not carry more traffic than its average, if it could get it. Ten thousand tons 
of coal a day have frequently been taken down an English mineral line, only 
partially double. 

The number of passengers conveyed from London to Portsmouth and 
Southampton, by the South Western Railway pany, on the ion of 
the naval review of last year, may be taken as an ple of the capabili 
of a double line of railway in carrying! passengers or troops a considerable 
distance. On that occasion, within two hours and forty-four minutes, there 
were despatched from the Waterloo Station to Sou ption and Ports. 
mouth (78 and 94 miles distant respectively), on a single down line of rails, 
13 trains, 254 oumringss, 16 engines, carrying 6,000 passengers. and with the 
Same power, and under similar ci t , upwards of 6,000 persons had 
been sent down the day before. 
* In reporting in 1851 on the Baroda Railwey, I endeavoured to convey a 
clear impression of the extent of this dissimilarity, by showing that the 
aggregate value of the exports aad imports of India averaged only £22 per 
— mile of its area, w those of Great Britain and Ireland average 

891 per square mile ; in other words, that one square mile of Great Britain 
and Ireland yields on an average as much traffic as forty square miles of 
Indian territory, and that it was therefore essential that the mode of railway, 
construction adopted in India should be the most economical of those known 
to be with efficiency and safety. 














member of the predetermined general system of internal com- 
munication. 

The main lines of road, as soon as their general course had 
been thus determined on, should be surveyed and estimated as 
completely and carefully as if they were lines of railway, and the 
officer in charge of such surveys should be furnished with a staff 
of assistants, and an establishment fully equal to that which a 
railway engineer would be allowed in India for similar work. 
It is always sound economy to spend money in thoroughly 
determining the very best line for a road, and in elaborating the 
designs and estimates for such outlay (under scientific direction) 
always diminishes the cost and increases the perfection of the work 
in a far greater ratio. 

If the surveying instruments sent out to India were better 
adapted to the peculiarities of the climate than they are, a great 
saving would be effected to Government in this item, especially if 
they were constructed (like the Enfield musket) on the principle 
of interchangeability of parts. Many of the foreign surveying 
instruments exhibited in Hyde Park, in 1851, had contrivances 
for shielding the working parts from dust, and for saving the eye 
sight, that might be most advantageously adopted in instruments 
intended for Indian engineering. 

It is also extremely desirable that stringent rules should be laid 
down for securing system and uniformity in the style of making 
and getting up the plans and surveys executed under the Public 
Works Department, and that uniform scales should be insisted 
on ; an approximation to uniformity in such matters is insured in 
English civil engineering practice, by the necessity of compliance 
with the standing orders of Parliament, in respect to all deposited 
plans of public works, and all engineers are agreed that it would 
be an improvement if absolute uniformity in such matters were 
insisted on.* The style in which railway ‘plans, sections, and 
estimates are got up in England and India, should be adopted 
for all Indian road surveys ; that is, an index map (consisting of 
a copy of the best map extant of the district traversed), followed 
by a number of sheets, each containing a few miles of the plan 
of the proposed line with the corresponding portion of section 
underneath, and tracings of the mechanical structures incidental 
to the line appended, the whole on tracing calico, and stitched 
together so as to form a book about thirty inches by twenty- 
two; these would be infinitely more convenient for record or 
reference than the interminable rolls of plans, on all scales, and 
in all styles, that at present encumber the archives of the 
Public Works Department of the indian Presidencies, they 
would require much less stowage-room, would be far better 
calculated to resist the ravages of climate, and would afford 
much less cover for insects and vermin. 

It would be advantageous, as tending to the observance of 
uniformity, to lithograph a model-road survey, and provide every 
officer in the Public Works Department with a copy. Also, to 
provide them with a series of drawings of model bridges, to- 
gether with tab!es and rules, for determining the most economical 
spacing of piers and arches in any given case of section for 
bridging ; this would prevent such mistakes being made as the 
building of single rubble arches of 100 foot span, in situations 
where “three thirties” would have effected all that was required 
at less than half the cost. 

When the surveys and estimates of such new roads are com- 
pleted, the work should be let to contract, either entire or in 
very large sections, “upon open tender ;” and as such works 
cannot even begin to be remunerative until they are completed, 
a great saving of interest will be effected by finishing each at 
one operation, by raising on loan any funds that may be 
requisite for the purpose, and taking into consideration the 
costly nature of railway construction, and the consequent im- 
portance of rendering the outlay upon such works reproductive 
as early as possible, it is evidently expedient that the main 
feeders of any section of railway should be completed prior to 
the opening to traffic of such section of line. 

Having thus brought to a conclusion our investigation of the 
first principles and most important considerations that should 
regulate the general design of a complete system of ways of 
internal communication, it is proposed to devote the ensuing 
lecture to the practical application of such principles, to the 
determination of what a road ought to be in respect to location, 
cost, and system of construction, in order to meet, as fully as 
péssible, the requirements of each particular case. 


INSTITUTION OF CIVIL ENGINEERS. 
January 12, 1858. 
Joszrs Lock, Esq., M.P., President, in the Chair. 


THE proceedings of the evening were commenced by an address 
from the President, on taking the chair, for the first time since 
his election. 

He noticed the fuct of his having been called unexpectedly to 
fulfil the duties of President, his views of the first obligation— 
the address—being more than a formality, and the annually 
increasing difficulty of finding new topics. 

He proposed to confine his observations to one portion of pro- 
fessional duties with which circumstances had induced personal 
experience-—the principles and character of the French railway 
system—and this he was encouraged to attempt in consequence 
of the late President, Mr. Robert Stephenson, having so fully 
discussed the main features of English railways, the origin, 
progress, and results of which were in many respects strikingly 
dissimilar to those of the Continent. 

The practical results, in England, had been immense conveni- 
ence and advantage to the public who used, and inadequate 
profit to those who had constructed, the railways; but in 
France the terms were reversed; the capital invested yielding a 
good profit, whilst the service to the public, although far in 
advance of all former means of conveyance, was still very limited. 

In contrasting the systems, it would be shown that the real 
difference was greater than was apparent on a mere comparison 
of per centage of income and profit, and that other things being 
equal, the advantage might be assumed to be in favour of Eng- 
land, in all that was essential to the success of improved com- 
munication; and all circumstances being considered, the result 
should have been a higher rate of profit from railways in Eng- 
land than in France. 














* There should be only one scale allowed for each description of drawing, 
and all the scales employed should have a common measure, so that a single 
box or ivory scale would suit every purpose, Such an arrangement prevents 
confusion of scales—a very frequent source of error. The scales | adopted in 
India were 1,600 feet to an inch, for the reduced “ quasi” Parliamentary plans 
and sections of road; four times that, or 400 feet to an inch, for the plotting 
and for the working drawings of such surveys and sections, 40 feet to an inch 
for the vertical scale of the latter ; one-eighth of an inch fur general drawings 
of bridges; a quarter of an inch for enlarged or working drawings of such 
structures ; and half an inch for carpentry, such as roofing; and one- 
eighth, one-fourth, or one-half full size, for any metallic or ornamental details 
requiring such a degree of enlargement. A single “eighth” scale, or a 
carpenter's common two-foot rule, will suffice for measuring work done to any 
of these scales. For the same reason J adopt in England for Parliamentary 
plans and sections, the scale of five chains to an inch, because it includes all 
the various minimum scales for enlarged parts required by the standing 
orders of Parliament; and I adapt all my other scales to it, though I consider 
a binary division would be a more convenient one. 








The essential characteristics of the French system, were, first, 
the determination by the State of the locality and direction of 
the main arterial lines of railway: and secondly, the process 
which the State, whilst adhering to its general rule, of absolute 
control over the selection of lines, had thought proper to employ, 
in order to obtain the desired progress in their construction. 

The terms of concession had undergone great variation at dif- 
ferent periods of the French railway history, but the system had 
been invariably sustained by the conservative operation of the 
ruling principle, and it was this which had given to the French 
system the main advantage over the more liberal course pursued 
in England. In the former case, the State absolutely deter- 
mined the lines, favouring exclusively main arterial communi- 
cations, and forbidding competition within special districts ; 
whilst in the latter case the principles of competition had been 
not only admitted, but encouraged, with ruinous results to the 
shareholders. , 

In the first projection of a line in France, the English system 
of Parliamentary notices, deposit of plans, standing orders, com- 
mittees, examinations, &c., were entirely dispensed with. The 
Government took the initiative in everything relating to public 
works. All railways must originate with, or be sanctioned by, the 
State, and when a ministerial decision was pronounced in favour of 
the “ public utility” of any line, the Minister of Public Works was 
authorised to satisfy himself of the ‘* bond fides” and ability of the 
several competitors, to select the most eligible offer, and to enter 
into a preliminary treaty, which when approved by the Govern- 
ment, and the Chamber, or Senate, was ultimately signed by the 
Emperor and became law. The “ cabier des charges,” fixing the 
conditions of the concession and the powers of the company, was 
settled at the same time. The Government furnished such plans, 
sections, and other data relative to the line as were in its 
sion, and the railway was then laid out. The “cahier des 
charges” allowed considerable latitude in the selection of the line. 
The preliminary survey or “avant projet” containing a general 
description of the line with details of the curves, ients, &c., 
was presented by the company to the Minister of Public Works, 
who, after consulting with the “Conseil des Ponts and 
Chaussées,” signified his approval through the Préfét to the com 


any. 

Meanwhile plans and references were prepared for each “com- 
mune,” or parish, showing how the roads, rivers, &c., were pro- 
posed to be crossed or deviated, which, being sent to the Préfét, 
were by him communicated to the Mayors of the Communes. 
Their receipt was notified on the doors of the church and of the 
Mairie, and by the beat of drum, and they remained during eight 
days for inspection by all who were interested. A procds-verbal 
was then drawn up of all objections for submission to the Préfét, 
by whom a commission was named, composed of members of the 
Conseil-Général of the Department, the Mayors of the Com- 
munes interested, and the engineer of the company. The report 
from this commission was sent by the Préfét to the Government 
engineers appointed to report on the nature and fitness of 
the works, and to superintend the fulfilment of the clauses 
of the concession. The report of these engineers being 
then sent with all plans, &c., to the Minister of Public Works, 
his final decision was obtained. The Préfét then made his arété 
de cessibilité, declaring transferable tor public utility the 
parcels of land marked for expropriation. The Procureur 
Impérial of the civil court of each district then required from 
the Tribunal orders of expropriation. ‘The civil tribunal exa- 
mined whether all the formalities had been rigorously fulfilled, 
decreed the expropriation, and from that moment all the houses, 
land, &c., became the property of the company, by whom the 
amount of the idemnity must be paid. 

The time occupied in these preliminaries varied from six to 
twelve months, but, although tedious, the process was not ex- 
pensive, and it exempted the company from the doubtful. and 
onerous charge to companies in England of . getting a Bill 
through Parliament at a cost which ever after remained a dead- 
weight on the company. 

The first railway concession granted in France was in 1823, for 
a line twelve miles in length, from the coal-fields at St. Etienne 
to Andrézieux on the Loire; in 1826, and 1828, other lines from 
the same district to Roanne and to Lyons were granted; these 
were all constructed entirely at the expense of the promoters, 
In 1838, the lines from Strasbourg to Basle, Paris to Havre, 
Paris to Orleans, and Lille to Dunkerque, were conceded to 
private companies, but the funds not being provided, the con- 
cessions partially lapsed. In 1842 a law was passed, authorisin 
the State to construct the railways up to “ formation level,” an 
to let for a term of years the working of the lines to companies, 
who would provide the permanent way engines and rolling stock. 
This had the effect of giving considerable impulse to the railway 
system, and induced the importation of foreign capital. The 
law was subsequently modified by the State granting “ subven- 
tions” of money, instead of constructing the earthworks, &c. Up 
to 1842, the concessions granted were under 600 miles, but in that 
year alone upwards of 1,400 miles were sanctioned, Among these 
were :— 

Paris to Lille and Valenciennes.—Rouen to Havre.— Paris to 
Strasbourg.— Paris to Lyons.—Avignon to Marseilles. — Orleans 
to Vierzon and Bourges.—Orleans to Bordeaux. 

Nearly all the concessions since 1842 had been based on the 
law of that year, or were in the modified form of giving a “ sub- 
vention” in lieu of works, with a minimum guaran interest 
of four per cent. and an extension of term to ninety-nine years, 
To this combination of pecuniary aid, with a guarantee of 
interest may be ascribed the rapid increase in the development 
of the French railway system since 1842. It was remarkable 
that this timely aid granted by the State had been thoroughly 
successful, and in no case had the guarantee for interest 
ever been claimed, 

The financial condition of the French railways was exhibited 
in the following table :— 























| ‘ Contribu- |Length of |Length of 
— tions of lines lines 
ws, | the State. | conceded.| opened. 
oF Om Miles. | Miles, 
From 1823 to 1842 .. | 7,000,000 | 120,000 550 — 
» 1842 to 1847 .. | 17,000,000 | 9,280,000] 2,950 1,156 
» 1848 to 185L .. | 8,000,000 | 12,000,000 _ -- 
” 1852 to 1854 :. | 29,240,000 3,340,000 | 5,770 2,900 
»» 1855 to 1856 .. | 35,520,000 | 1,209,000! 7,030 4,060 
|  e 
96,760,000 | 26,440,000 
Still to complete ++ | 41,200,000 | 9,200,000 
| | 
137,960 000 | 25,640,000 
35,640,000 
Total .. | 173,600,000 
! 








The total cost, therefore, of the 7,030 miles conceded was 
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estimated at about £24,600 per mile, of which £19,600 was to 
be provided by the companies, and £5,000 by the State; what 
the actual cost would ultimately be was not yet ascertainable. 
The fluctuations in the amount granted at different periods by 
the State were shown to have arisen from the necessary modifi- 
cations of the law—the abondoning the reversionary interest in 
the railways—the guaranteeing four per cent. interest, and the 
remission of the right to a share in the profits after a certain 
dividend had been paid. The capital guaranteed by the State 


- had, in 1855, reached nearly sixty millions, applicable chiefly to 


six principal lines, of an aggregate length of 5,200 miles. — 

The right of participation, which had orizinally applied to 
nearly all the railways founded on the law of 1842, had been 
generally abandoned ; so that it now only applied to five com- 
panies, owning 3,500 miles of railway. f 

Thus it was shown that, from the commencement, the railways 
had in some shape always received a certain amount of direct 
assistance from the State, in addition to the protection afforded 
whilst exercising a general principle of control. : 

The most important element in the finance of French rail- 
ways was the proportions which thé share capital bore to the 
amount raised on obligations or bonds, In this respect the 
French system differed essentially from that of the English 
companies, ; 

In the whole of the capital engaged to be provided by the 
French companies, amounting, in 1856, to £137,960,000, there 
was then £50,000,000 in shares ; or only about thirty-seven per 
cent. ; whilst the remaining sixty-three per cent. had to be raised 
on obligations or bonds. Of this several marked instances were 

iven. 

“ The effect of this mode of providing the funds was evident on 

examining the net receipts of the French railways from 1841 to 

1854, and the per. centage of dividend which had resulted. 

The per. centage paid on the whole capital expended— 

In1841 ., was .. 3°11 percent. 
a oy a a ae 
a oi 

By the operation of subventions the rate paid to the compa- 

nies— 

In 1841 .. was .. 3°11 per. cent. 

ei « 9 (oe OG ” 

» 1854 ao « . 
thus the State assistance, at the latter period, gave a benefit of 
2°42 per cent. on the whole of the remaining capital. 

The largest amount of that capital was, however, raised on 
loan at a fixed rate of interest, and thus, according as the 
dividend on the whole capital varied from the interest paid to 
the bond holders, a profit or a loss would accrue to the company. 
In order, then, to a just comparison with English railways, the 
per. centage of net income must, in both cases, be taken on the 
whole capital raised, by which the per. centage would be consi- 
derably reduced on the French side and raised on the English ; 
the rate of interest on loans being taken at five per cent. on 
both sides. It followed, then, that it depended on the ratio of 
net profit to the whole capital expended, whether any portion of 
it, raised by loans at a fixed rate of interest, would increase or 
lower the rate of dividend on the remaining portion. 

Taking two railways, each having cost a million; one pro- 
ducing a net profit of 4 per cent, and the other of 8 per cent: If 
the first had borrowed half its capital at 5 per cent, the sum 
left for dividend on the half million in shares was reduced to 
£15,000, or 3 per cent; whilst the second, by also borrowing 
half its capital at 5 per cent, would raise its dividend on its half 
million in shares to £55,000, or 11 per cent. 

Assuming the same premises, and the limitation of borrowing 
to be about one-third of the capital, as in England, and in the 
other case two-thirds, as in France, the operation would be that 
in the former the share dividend would be reduced to 34 per 
cent., and in the latter case it would be raised to 14 per cent. 

It thus appeared that the decisive element in both was the 
ratio of net profit to the whole capital spent in a given under- 
taking: and that the reason of French dividends being aug- 
mented by borrowing so largely was solely because the rate of 
profit, earned on the entire cost, was in excess of the current 
rate of interest; whilst the dividends on English railways were 
impaired by the same process, because the conditions were re- 
versed. 

It was estimated that the profit realised by French companies, 
from their system of borrowing so largely, amounted to upwards 
of 3 per cent. on the whole of their share capital ; and the fact 
was instanced that, as between 1854 and 1857, the average 
annual dividends paid by some railways were :— 

The Nord ° 


. ee ee oe -« 14 per cent, 
» L'Est oe oe o ee ee oe 4 
» L'Ouest ee eo oe oe « & ea 
» Paristo Lyons .. ee ee oe o 16 " 
» Orleans ee . oe ee ee 16 9 
» Lyons to the Mediterranean in 1855 -“ 2 « 
and in 1857 - ” 


The system of gradually extinguishing the capital by “amor- 
tissement,” spreading it over 99 years at the rate of about one- 
eighth or one-fourth per cent., was then described. The final 
result of the comparative examination was, although the true 
scale of profits on French railways was not quite so high as had 
been represented, it still was greater than was exhibited by 
English lines, 

A comparison of the expense of construction of the French 
and English railways exhibited an unfavourable picture o* the 
latter ; the estimated cost of the former being about £24,688 
per mile, whilst that of the latter was about £31,690 per mile. 

The causes which tended to swell the expenses of English 
railways had been fully stated by Mr. Robert Stephenson, the 
late President, in his address from the chair; from many of 
them, such as the Parliamentary proceedings, and the effects of 
the rivalry of other lines in the respective districts, the French 
railways were exempted. The physical features of the country, 
rendering for the most part unnecessary the viaducts, tunnels, 
and other expensive works, which distinguished the English 
railways, contributed also much to reduce the cost of con- 
struction, 

One fertile source of expense in England had been the dupli- 
cation of lines and stations in many of the large towns, and the 
premiums paid by timid directors to projectors of rival lines, in 
erder to buy up and extinguish opposition. 

Of this several glaring instances were given in the cases of 
the Trent Valley, the Leeds and Bradford, the Oxford and Bir- 
mingham, the Birmingham, Wolverhampton, and Dudley, the 
Ricimond, and other railways. If to these causes were added 
the exactions of landowners, and the enormous expenses of 
Parliamentary inquiries, the dead weight of primary debt on 
the English lines could be easily accounted for, and from all 
these the French lines were exempted. 

The cost of railways would spebehty be diminished in future 
in England, whilst in France they had not yet reached the 
culminating point, as between the years 1841 and 1854 the 
cost had wally increased from £18,600 per mile to £26,664 


per mile, 





In return for its aid and protection from rivalry, the French 
Government had secured the gratuitous conveyance of the mails, 
and had laid on a tax of ten per cent. on passengers, and on first- 
class goods, which two items yielded 5 per cent on the sum of 
£36,000,000 of subventions. Low tariffs were also fixed for 
soldiers, sailors, prisoners, paupers, &c.—participation, in some 
cases, after certain division of profits—and the possession, at the 
end of the concessions, of all the railways in France. After all 
these considerations the French system appeared to have recon- 
ciled the interests both of the promoters and of the State, as, 
whilst the former had obtained a liberal return for their outlay, 
the latter had secured substantial public benefits for the aid they 
had given ; in short, the railway interest in France kad not, as in 
England, been made a victim of public exigencies and of private 
cupidity. 

The limited service for the public on the French lines was then 
noticed, and it was shown that, as compared with the English 
system, it was deficient. This induced economy, and influenced 
the profits, but still the cost of fuel, and of all that belonged to 
the locomotive power, was greater than in England. 

Referring to the absolute engineering construction of French 
railways, there was little to occupy attention, as they were almost 
entirely imitations of those which had been already completed in 
England, where the experiments were tried, and where both the 
Engineers and the operatives had to acquire their experience 
practically. 

Several instances were given, by the President, of his own per- 
sonal experience in the construction and maintenance of French 
railways. He found it, at the beginning, indispensable to secure 
the co-operation ef experienced contractors, and this induced the 
introduction by Messrs. Brassey and McKenzie of the machinery 
and skilled labour at their command, in order eventually to in- 
struct others in similar works. The success which attended 
their efforts, particularly those of Mr. Brassey, not only in France, 
but in nearly every part of the globe, fully justified the importa- 
tion of Englishmen to France for the intended purposes. 

One of the most striking consequences was the introduction of 
the class of “ navvies,” whose appearance, habits, manners, and 
mode of work were equally novel to the French; yet they soon 
became perfectly at home, and inspired such confidence among 
the native labourers that they would not undertake any task work 
unless the gang was headed by a “unavvie.” The force of the 
example of these men was now manifest in the improved style of 
work on the French lines, so that there was now little, if any 
difference in the relative values of the labour obtained from each. 
Thus the introduction of English labour, far from being a 
grievance, as was assumed, had, as previously in the case of the 
iron trade and machinery manufacture, considerably improved 
the condition of the French working class. 

In 1840, there was no important establishment where the 
locomotives could be made, or even be repaired ; this induced 
Mr. Locke to construct workshops at Rouen, and in this he en- 
gaged the assistance of Mr. Buddicom, who constructed, at fixed 
prices, all the engines, carriages, wagons, and other rolling stock, 
required for the Paris and Rouen Railway, and subsequently 
agreed to repair and maintain them at a fixed rate per kilometre. 
The experiment was eminently successful, and Mr. Buddicom’s 
operations had been extended to other lines, with great credit to 
himself and advantage to the railway companies. 

Large manufactories of engines had since been created, equal to 
the supply of the wants of the country, and English mechanics 
were now scarcely seen on any other than the Rouen Railway. 
Neither the precision of manufacture nor of manipulation had 
however yet reached the English standard ; nor had the economy 
of working been brought so low, notwithstanding the speed being 
lower, the wages being less, and the trains less frequent, better 
filled, and carrying less dead weight. 

In absolute construction there was little to remark. The 
masonry was more lavish in quantity; the slopes of cuttings 
were not flat enough, and were frequently pitched with stone; 
the rails were chiefly the double-headed parallel, as first used on 
the Grand Junction line in England ; the gauge was identical 
with the English standard, and uniform throughout the country ; 
and the permanent way generally differed but little from the 
majority of the British lines. 

One national peculiarity was the employment of females in the 
booking offices, level crossings, &c., and other departments, to 
the duties of which they were found well adapted. 

In the conduct of works, there was a manifest difference be- 
tween the proceedings of the English and the French engineers ; 
the former personally examined the ground throughout, planned 
the works, superintended the execution, constantly inspected 
the progress, determined every proceeding, met every difficulty, 
and assumed the responsibility of the entire works. The French 
practice was in many cases the reverse; the engineer devised his 
scheme in his study, relying upon the reports and surveys sup- 
plied by the Government departments, or his own subordinates, 
upon whose information he continued to rely, and to advise 
rather than to direct, even in cases of exigency. The system, 
commencing with the chief, descended through all grades, each 
depending in some degree upon the report of his subordinate, 
so that the chief frequently acted upon information really origi- 
nating with subalterns possessing very moderate qualifications. 
There was in this a great appearance of organisation: on paper 
it was methodical and imposing, but it could hardly be deemed 
an efficient substitute for the less formal but more direct pro- 
cess of individual supervision, by which the engineer was 
brought into personal relation with the difficulties with which 
he has to contend and the forces he has to wield. 

Another peculiarity of the continental system was the detri- 
mental influence exercised by the Government Engiveers of the 
“ Ponts et Chaussées,” as ‘‘controleurs,” whose presence affected 
the railway system by their frequent demands, or suggestions, 
which, although of no legal force, were generally submitted to. 
The President bore testimony to the consideration with which 
he had been individually treated in his continental undertakings, 
but even that could not blind him to the defects of the system. 

In summing up it was observed, that the difference in esti- 
mated cost per mile of the lines hitherto conceded, or made in 
France, as compared with those in England, might be taken at 
£5,000 to £7,000. To this must be added, in the French pro- 
moter’s favour, the £5,000 per mile furnished by the State. If, 
however, from the English rate were taken the outlay solely 
due to disadvantages from which the French were exempted, 
the difference in favour of the latter, making every allowance 
for the more even surface of their country, would be consider- 
ably reduced. 

A map of the French railways showed them nearly all to be 
in the nature of leading communications ; each serving an im- 
portant district, and itself free from the pressure of competing 
rivals, The advantage of the French system really consisted 
more in the class of lines on which the money had been spent, 
and in the assistauce given in raising that money, than in the 
cost per mile at which the railways had been made. These were 
the two cardinal points on which the greater prosperity of the 
system turned ; for in reality there were not any special circum- 





stances, excepting giving a more limited amount of acecommoda- 
tion to the public, that would explain its superiority ; and that 
exception was perhaps balanced by the greater cost of working 
supplies, the higher passenger tax, the 10 per cent. rate ona 
portion of the merchandise receipts, and the conveyance of the 
mails, &c., gratis. 

In short, it appeared that the real source of the present good 
fortune of the French railways lay in the favourable treatment 
they received from the State. The French Government certainly 
did strongly control the railways, but they also liberally fostered 
that kind of enterprise ; whilst the English Legislature, unable to 
guide, had suffered, if not encouraged, hostile or selfish interests 
to encumber and pervert the legitimate objects of the lines. Infact 
the contrast between the railways of the two countries was very 
striking. In France, led and guarded by the sovereign power, 
method was observable, and success was apparently attained ; 
whilst in England confusion was paramount, and the railway inter- 
est, ungoverned and undefended, was left to the chances of compe- 
tition, abandoned to every species of attack and “ black-mail,” and 
was only conscious of authority in the shape of exactions. Thisview 
suggested many grave and difficult considerations, some of which 
fell rather within the province of the philosopher and statesman 
than of the civil engineer. 

The President apologised for having dwelt so much at length 
upon the financial part of the subject ; but he contended that 
the whole question practically resolved itself into a control of 
the application of capital to a given purpose; which, far from 
being foreign to the province of the civil engineer, must, on the 
contrary, be deemed a most important part of it, which should 
never be lost sight of, from the beginning of his studies to the 
close of his professional career. 

For the problem proposed to practical science was, not merely 
the execution of certain works, but rather their arrangement and 
construction, in a manner calculated to realise the objects in 
which they originated. The proposition, then, being not simply 
that railways should be constructed, but that they sbould be so 
made as, whilst conferring a public benefit, they should produce, 
for their proprietors, the benefits in expectation of which funds 
for their construction had been contributed. The profitable 
effect of capital directed to a given object, in the hope of profit, 
was thus a main element of the subject on which the modern 
engineer had to exert his skill and judgment. The practical 
science of the present day, as enlisted in theservice of moneyed 
enterprise, must necessarily confess itself at fault, if by any 
glaring defect in its exercise that enterprise did not reap its fair 
reward. It was obvious, that when the employment of science, 
by wealth, was mainly actuated by the stimulus of gain, if the 
inducement ceased, the occupation would be atanend. Public 
works would no longer be attempted where experience showed 
that, instead of profit, ruin must ensue. Confidence would give 
way to distrust, capital would seek its harvest in other channels, 
and the cause of past disappointment would become the object 
of prejudice, which years of subsequent profit would not entirely 
eradicate. 

In every view, then, the successful financial result of the com- 
bination of science and capital was the important feature, and 
the due appreciation of this view really concerned the engineer, 
no less than the statesman, or the capitalist. 

The address was received with much applause; and it was 
resolved that it should be printed and circulated with the 
Minutes of Proceedings. 

The paper read was “On Railway Brakes,” by Mons. E. Guériu, 
of Paris. 

It was stated that the present system of brake was essentially 
that which had been used, almost from the earliest period, for 
carriages on common roads, namely, that of pressing blocks of 
wood against the tyres of the wheels, so as to cause friction either 
between the wood-blocks and the tyres, or between the tyres and 
the rails. When the latter action took place the maximum re- 
tarding effect was attained. 

In the oldest and simplest form of brakes the block was sus- 
pended by a vertical lever from the frame of the carriage; but 
for the better class of vehicles a different arrangement had been 
recently much used, particularly in England. This was the slide 
brake, in which the apparatus was supported entirely by the axle 
boxes, and not by the carriage frame, thereby avoiding the 
objections arising from the variable height of the frame under 
ditferent loads, and from the interference of the breaking action 
with the proper play of the bearing springs. 

The sliding of the wheel tyres upon the rails caused much 
irregular wear and tear, both to the rolling stock and to the 
permanent way. Various plans had been proposed to remedy 
this evil, some of which were briefly noticed by the author, in- 
cluding those by Mr. Lee, in 1842, Mr. Bodmer, in 1844, Mr. W. 
B. Adams, in 1847, Mr. Dillon, in 1851, and Mr. Handley, in 
1852; but it did not appear that any of these arrangements had 
been of practical utility, as the old method of brakeing was still 
followed when prompt retardation was required. 

The object of multiplying the action of the brakeing power had 
engaged the attention of another class of inventors,who had aimed 
at working, simultaneously, brakes fixed on several vehicles of 
the same train. In the ordinary system the only brakeing vehi- 
cles were the engine or tender, and one or two guards’ vans. 

In 1848 a plan of this kind was proposed by Mr. R. Heath ; it 
consisted of brake-blocks applied to each carriage, and worked 
by a lever and weight, the weight being so adjusted as to give 
the requisite pressure on the wheels. When the brakeing was 
not required the levers were lifted by means of a tension-bar 
and chains, extending the whole length of the train, and worked 
by a rack and pinion within reach of the guard. Another 
application of this principle was the simultaneous brake invented 

Mr. J. Newall, about 1853. In this apparatus the pressure 
was applied by a spiral spring, which was released by means of 
a series of rods, coupled continuously carriage to carriage, so as 
to form one long spindle, or bar, capable of turning on its axis. 
When a handle, or catch, attached to this bar at one end of the 
train, was moved, the whole of the springs were let go, and thus 
a simultaneous action of all the brakes was insured. This plan 
had been tried on the East Lancashire Railway. 


(To be continued.) 








An Exrraorpinary Suir.—We have been shown, by Mr. J. J. 
Rink, architect and engineer, the plans of a stupendous “ fortress 
war-ship,” 480 feet in length, with 300 guns, 640 battle galleries, 3,600 
berths, and all the ammunitions of war in proportion. Its appearance 
would, no doubt, scare off the most audacious enemy, without the ne- 
cessity of firing a gun. The ship is further provided with stable ac- 
commodations for 300 horses, two lighthouses, three powder towers, 
two “ wrench rudders,” made to operate in all directions, and so ar- 
ranged as to be used in checking the speed of the ship, besides a 
variety of other appliances. This last is a very desirable quality, as 
the inventor is sanguine that she will be propelled at the astounding 
rate of forty-five miles in an hour. In addition to steam-power, the 
ship will spread not less than 6,000 yards of canvas—the immense 
hulk being clouded with sails of every conceivable shape. Even a 
partial description of all the novelties here introduced would occupy 
columns of space.—New York Journal of Commerce. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


QuarTerty Meetines: Favourable Aleration—Meetinc OF PupLEeRs: Re- 
fusal to Accept Reduction of Wages—Brazinian RatLwaY— BIRMIncHaM 
TaraDeE—Sours STAFFORDSHIRE MEN: Reduction of Wages, Circular of the 
Proprietors of the Rough Hay Works, Darlaston—ATLANTIC TELEGRAPH 
CaBLes—Mr. Morcan anv Ents RAILWAY—BIRMINGHAM AND THE SOULAGE 
CoLLEcTION: Collection of Manufactures, Messrs. Messenger and Son's Present 
—SELECTION oF ART MANUFACTURES BY MEs9Rs. MINTON AND Co. FOR 
THR DucueEss oF SUTHERLAND—PRoOvVIDENT PENNY Bank, dc. dc. 


Tue quarterly meetings have passed off without much alteration 
upon our report of the first and second meeting. The alteration, how- 
ever, was favourable to manufacturers. Only a little movement has 
characterised the trade in the past week. That little, however, has 
been in the right direction. There are more orders afloat now and in 
hand than there have been for some time past. One house at Wolver- 
hampton, which has been fortunate enough to obtain a large propor- 
tion of the orders recently advertised by the East India Company, has 

ut the whole of its machinery into operation—a state of things which 
oe not prevailed there, and scarcely at any other similar establish- 
ment in South Staffordshire, for several weeks past. The railway 
companies, also availing themselves of the present low quotations for 
iron, are coming into the market rather fast for rails. Some orders 
have been accepted, and specifications are yet to be taken up for 
several quantities varying from 500 to 2,000 tons. The houses in the 
district whose iron is of the highest repute, possess orders for sheets 
and plates that will carry them into June; and a firm at Wednesbury, 
who are engaged extensively in the railway trade, are said to possess 
three months’ orders. 

These cases are, however, exceptional; for with reference to the 
trade generally the report must be that it continues exceedingly flat, 
the a of houses having not sufficient orders to keep more than 
a very small portion of their machinery in gear. 

Speaking generally, the prices at which orders have been ac- 
cepted at first-class houses are those determined upon at the pre- 
liminary meeting, but there are exceptions to this rule. Whilst 
this is the case, offers at prices induced only by the necessities of 
an existence are powerless to obtain orders. Nevertheless, as some 
few large works are becoming better employed, and as the buying 
season is fast approaching, a more general distribution of orders is 
looked for at no distant day. Soon the Americans will be in the 
market ; but at present these are acting upon the honest principle of 
first paying their debts before they “ begin again.” 

Participating in this improvement in the malleable iron trade, the 
pig makers are realising better prices in a few instances, to the extent, 
say, of half-a-crown, as compared with the beginning of last month. 
Higher sums have been mentioned, but the instances in which they 
have occurred are so few that they are not worth recording. 

An advance of £5 per ton in the price of tin was made on Wed- 


nesday last. The prices now are:— 
Common Blocks .. £113 10 per ton. 
. ingots oo an 8 
; Bars .. 11530 ° 
Retined Blocks .. 114610 =, 
» Ingots ee ee . fA 
Tin Plate Grain do, ee ee oe 119 10 at 
Fine Granulated 130 10 9 


A new difficulty has arisen. It has reference to the workmen, and 
to the puddlers in particular. Some of these refuse to go in at the 
reduced wages of 1s. per ton for puddlers, and 10 per cent. millmen. 
The men are holding out in the Tipton, Wednesbury, and West 
Bromwich districts; and those of Tipton, as well as of the two former 
districts, have held meetings to encourage each other to refuse to 
resume operations at other than the old rates. Some masters, however, 
will be rather glad than otherwise at this resolve on the part of the 
puddlers, so long as the millmen will work, for the stocks of puddled 
bars are in some instances heavy. By such threats have been held out 
that if the puddlers do not go in this week, they will be shut out for 
three months. All the masters, however, cannot afford to be so posi- 
tive; for some are so circumstanced that if the men should remain 
“awkward,” and they should refuse to concede, they (the masters) 
— be serious losers. We have noticed this matter more at length 

ow. 

At Wolverhampton, on Wednesday, the requirements of the pro- 
jected Brazilian Railway, and the railway prospects in Australia were 
much talked of as encouraging features. 

Coal is cheapening for manufacturing purposes, and there is very 
—_ ey but household samples fetch a good price, and are of 
ready sale. 

Trade is very dull in Birmingham and Wolverhampton and their 
districts. 

The fortnight’s notice for the reduction in the wages of the men 
employed at the different iron works in South Staffordshire expired 
on Saturday night last. No serious opposition to the proposition by 
the masters was expected from the men; but on Monday it was found 
in the Wednesbury and West Bromwich district that there was a 
disposition on the men’s part to refuse to accept the drop. In fact, 
hey refused, in most cases, to go in for the present at less than the 
old rates. Consequently, the instances were few in which there was 
any “lighting , at the malleable ironworks in that district on 
Monday night. During the day a number of puddlers held a meeting 
at Gold’s Green. The men of most of the leading works in the dis- 
trict were represented at the meeting, and the proceedings were of an 
orderly character. It was urged, that since the period at which the 
old rates were first determined upon, there had been a rise on two 
occasions in the price of manufactured iron, but that in those ad- 
vances the men had not participated. The speakers therefore thought 
that upon the first reduction in the price they were being taken undue 
advantage of in being required to submit to lower wages. A section 
of the speakers, however, were disposed to meet the masters half way, 
and consent to return to work at a reduction of 6d. per ton instead 
of 1s. Ultimately it was determined that the proceedings should be 
adjourned until Thursday next, Mr. Bagnall to be seen in the interim 
by some of his men, and the opinion of the men generally who were 
not at the meeting to be ascertained upon the amount of the reduc- 
tion, if any, to be submitted to. Both sections of the meeting, those 
who were adverse to any reduction, and those who were willing to 
accept half the drop, expressed an earnest hope that all the men at 
the several works would “join hand in hand,” and stand or fall to- 
gether. The meeting was confined to single and level-handed pud- 
dlers, the underhands were not admitted, and there appeared to be a 
shrinking from publicity on the part of those men who took the most 
active part in the movement, the desire being that the masters should 
regard it as spontaneous on the part of the men as a body. Strong 
expressions were used respecting those men who had returned to their 
work on the masters’ terms; and it was thought desirable that some 
kind of influence should be brought to bear upon them to bring them 
to unite in that movement. The men at the King’s Hill Ironworks, 
belonging to Messrs Lloyd, have gone in on condition of receiving the 
rates that shall be.“ the rule of the country.” 

The movement is chiefly on the part of ‘the puddlers, but it is not 
confined to them. In the yee vy district the men went on, 
in some cases, on Monday, going at the drop, and they commenced 
upon the same terms on Wednesday morning in the Bilston district. 
During Tuesday, however, about fifty puddlers of the Tipton district 
met near to that town in the open air, and determined, after a mutual 
consultation without public speaking, that they would not, for the 
present, go in at the reduction. They determined, however, to meet 
a yesterday (Thursday). The men have been beaten in the Pot- 


At the meeting yesterday (Thursday) there were about 500 men 
present, principally puddlers and mill men. Reports were received 
from deputations who represented almost every work in Staffordshire 
and East Worcestershire, from which it appeared at a very few only of 
= pees had the men gone in at the reduction—the rest refusing to 


A resolution pledging the meeting to refuse to accept the drop, 





and to use their influence with the men who had gone in, and also 
with the masters, was passed unanimously. The meeting, after two 
hours’ discussion, adjourned till Monday, the men of North Stafford- 
shire to be invited in the meantime to join the movement. During 
the day the police were called in at Oldbury on account of some 
efforts made by the old hands to prevent some new men from working 
at the reduction. This strike has now assumed a serious aspect. The 
men are ing the streets at Westbromwich. 

The wire-workers’ strike was expected to be brought to an end 
yesterday by mutual concessions on the part of both masters and men. 

The following might well be cited as an example to employers. 
About three weeks ago the annexed circular was issued by the pro- 
prietors of the Rough Ilay Works, Darlaston, South Staffordshire :— 

“lo the Managers, Clerks, Charter-Masters, and Workmen of all 
denominations, employed by Messrs. Addenbrookes, Smith, and Pid- 
cock. r friends,—Knowing from the nature of your occupations 
how little time many of you must have for religious instruction, we 
have felt it to be our duty to give you an opportunity of meeting 
daily for prayer. We have therefore arranged with the Rev. H. M. 
Hathaway, who must be already well known to many of you, and 
who, we trust, will soon be so to all, to read prayers each morning at 
six o'clock. This he will commence on Monday the 4th of January, 
in the machine-house, by the side of the road, above Mr. Millward’s. 
We trust that the daily attendance will soon call for a larger and 
more fitting building, which we shall be glad to raise as soon as we 
find it required. Trusting that there are many among you who will 
gladly avail themselves of the opportunity, we are, yours very truly, 

“ ADDENBROOKES, SMITH, and Pipcock.” 


On the first morning of the service the machine-house was com- 
pletely filled, many being unable to obtain admission. Mr. Adden- 
brooke addressed the men, and promised to erect for them a larger 
and more ious building, and to connect with it a reading room. 
The services have since been well attended. For every such effort to 
enlighten and spiritualise the population of South Staffordshire society 
at large ought to be deeply grateful. 

The accounts received from the United States by the Persia are of 
a favourable character, in relation both to prospects and the amount 
of remittances. At present, however, the demand for all descriptions 
continues very light. 

gay the next attempt to lay the Atlantic telegraph cable 
the New York Herald says—* We are glad that our Government, 
having once entered upon this, the greatest undertaking of the age, 
has determined to give all the aid in its power for its accomplish- 
ment. The British Admiralty have already, as we have said, detached 
two vessels for the service, and there is no doubt whatever in the 
minds of all who were on the last expedition that the next will be as 
successful as the most sanguine could desire. We understand that in 
addition to the two vessels which have been detailed by the British 
Admiralty, the whole of the Channel fleet, consisting of some ninety 
or a hundred vessels, will accompany the telegraph squadron to — 





the annual meeting in July, when the proprietors will have had an 
opportunity of seeing the accounts. 

me “paper,” of rather more value than that usually current in 
South Statfordshire, has been found in the grounds of a house at 
Handsworth, sear Birmingham, which house was erected by the 
celebrated Watt. The facts connected with this splendid mining 
operation are exceedingly simple. About 1794 the wonderful Watt 
erected a large and substantial dwelling-place at Handsworth, to 
which he gave the name of Heathfield Hall. For some years the 
residence remained in the occupancy of the great engineer's fa- 
mily, but ultimately Mr. Thomas Pemberton, jun., became the 
tenant. (n Saturday morning Mr. Pemberton’s gardener was en- 
gaged working at an old hedge, and having occasion to dig at the foot 
of a tree, the astonished horticulturist struck a tin case with his spade. 
Anxiously the labourer pursued his digging, and soon discovered two 
cases buried close together. Having extracted the prize, the cases 
were conveyed to Mr. Pemberton’s, and upon opening them they were 
found to contain Bank of England one pound notes. The costly papers 
were d, and in bers hed 300! On Monday morning 
Mr. Pemberton forwarded a large portion of the notes to the Bank of 
England. The appearance of this poy paper has been but little 
altered by the long interment, and those we have seen were dated 
1814. We may add that the full value will be 
notwithstanding their currency has been suspended. 

In the Court of Qneen’s Bench, on Monday, the Solicitor-General 
moved for a rule calling upon four justices of Staffordshire to show 
cause why an attachment should not issue against them. This was 
one of those cases which had often been before the court, in which 
attempts to enforce an act passed for regulating mines had hitherto 
unfortunately proved ineffectual. 

Lord Campbell: We have had before us several cases of this kind, 
in reference to Monmouthshire, which alarm me very much. 

The Solicitor-General: The same difficulty has also been experi- 
enced in the county of Stafford. Some time since a mandamus was 
issued by this court to these gentlemen to hear and determine a com- 
plaint which had been brought before them, and which they dismissed 
without a hearing. They consented to the rule being made absolute. 
The mandamus then went, but they had made no return to it, and he 
wished to have an attachment issued against them in consequence of 
their having omitted to make a return. 

Lord Campbell: They have neither done the act nor made any 
return. 

The Solicitor-General said the only thing peculiar in the case was 
that the service of the mandamus upon these four gentlemen was 
made at different times. 

Lord Campbell: If they can show that that they have not been 

roperly served, there is no obligation upon them to make a return. 
Take a rule to show cause. 

Rule nisi. 

It is learnt with much satisfaction in North Staffordshire that an 
inquiry is shortly to take place with respect to the employment of 





id for the notes, 





ocean, from which the work of laying the cable will be , 
Next June has been decided upon as the most favourable for the 
purpose, so it is not improbable that the cable will be laid before the 
4th of July next. The Niagara will not leave for England before 
March next, to assist in the undertaking. In the meantime the 
manufacture of the necessary surplus telegraph cable is under way, 
and will be finished long before the required time.” 

Amongst the passengers by the Persia is Mr. Moran, President of 
the New York and Erie Railroad, who comes to Europe to endeavour 
to raise money in Prussia to save the Erie Railroad from insolvency. 
It is understood that the King of Prussia is a holder of the 1862 bonds 
to the extent of a million of dollars. Mr. Moran expects that when 
his Majesty finds that he got no interest on the Ist of January, and 
is likely to get no more, and may even lose the principal of his claim, 
he may feel inclined to put some more money into the concern, and 
subscribe freely to the new loan. If he does so, of course his court, 
who hold the bulk of the balance of the old bonds, would follow his 
example, and the road would be saved. 

The Mayor of Birmingham having communicated his intention of 
endeavouring to obtain the purchase by the Government of the Soul- 
ages collection of manufactures to the Council of the Birmingham and 
Midland Institute, a deputation from that body has waited upon his 
worship, with a resolution from the council expressive of thanks to 
the mayor, and of the desire of the Institute to co-operate in securing 
a portion of the collection for Birmingham. The mayor also informed 
the council that he thought the collection should be obtained for 
exhibition in the rooms of the Institute, and that a selection from the 
royal collection might be added to it, and so make up a most 
attractive exhibition of art treasures. In this view the council also 


concurred, and it is therefore probable that the new rooms, most of 


which are on the eve of completion, will be opened in a manner that 
will be productive of great pleasure to the public and profit to the 
Institute. 

One of the modes by which the mayor proposes that Birming- 
ham should testify its loyalty and attachment to the Queen on 
the occasion of the marriage of her eldest daughter is by the pre- 
sentation of such examples of Birmingham manufacture as may be 
offered by their makers. The appeal has been, on the whole, well 
responded to—amonst the contributors being Massenger and Co., 
Jennens and Bettridge, Collins and Co., Birtles, and, we believe, twelve 
or fourteen others. Tuhere can be no doubt that such presentations are 
most grateful testimonies of the universal love in which the royal 
family is held, and will be gratefully accepted as expressing that 
feeling. We understand that the mayor has just received a com- 
munication informing him that arrangements have been made for 
the presentation of the Birmingham bridal offerings, at Bucking- 
ham Palace, on the 30th inst., when the Prince of Prussia and 
his royal bride will receive them in person. With a view to afford 
time to manufacturers, the date at which they must be sent in to the 
local committee is extended to Wednesday, the 27th, on which day it 
is proposed to exhibit the articles to the public, in the Town-hall. 
We trust that the selection will be worthy of the royal recipients 
and of the town by which they are given. 

One of the presents is by Messrs. Messeuger and Son, of this town, 
who have made a present of a bronze statuette of the Queen and the 
Prince of Wales to the Princess Royal, as a memento of her happy 
alliance. The gift is enclosed in a case of superb velvet, with fasten- 
ings of pure gold, and altogether is one of the most elegant and 
recherche articles ever seen. 

We have not yet heard of any presents having been prepared at 
Wolverhampton. 

Of the potteries it may be said—Messrs. Minton and Co., potters by 
special appointment to her Majesty, are preparing for the Duchess of 
Sutherland an elegant selection of their art manufactures, to be pre- 
sented by her Grace to her Royal Highness the Princess Royal, on the 
auspicious occasion of her marriage. So numerous have been the 
offers of presents frum all parts of the country that her Majesty—on 
behalf of the Princess Royal—has felt it necessary to decline all such 
testimonies of loyal regard from her subjects, except from public 
bodies; and this rule is being rigidly auhered to. The Mayor of 
Hanley (J. Ridgway, Esq.) at the meeting of the town council, on 
Wednesday last, intimated, during the conversation which was held 
on the above auspicious event, that, as manufacturers of china by 
appointment to her Majesty, the firm of which he is the head (Messrs. 
Ridgway, Bates, and Co., of Cauldon-place), had determined upon 
making what they trusted would be an acceptable marriage present to 
the royal pair. 

A Provident Penny Bank suspended in Birmingham on Saturday 
last. We learn that the suspension has arisen through irregularities 
on the part of the late manager, but we are glad to state that the de- 
positors (600 in number) are not likely to suffer. Intimation has been 
given that no payments will be made at present, but that as soon as 
the property has been realised, the d 8 will be invited to receive 
their respective amounts. The directors of the Shropshire Banking 
Company have just issued a circular to the proprietors announcing 
that the profits of the bank for the half-year ending Christmas, 1857, 
have quite realised their expectations; and that no bad debts have 
been contracted during that period. At the same time, after mature 
deliberation, they deem it desirable to defer paying any dividend till 





in mines and collieries in Wales—an illegal practice which 
is said to be much on the increase both north and south. Itis un- 
derstood that in the district of Merthyr the law is daily violated in 
regard to the employment of girls and young women in the mine 
and coal levels. The Government inspector, Mr. H. Mackworth, has 
done all in his power to discourage the evil. The employment of 
females on the tips and at the mouths of the pits has been much 
denounced, as leading to great demoralisation, and a change in 
this respect is much needed. 

Very much talk has been occasioned in South Staffordshire, by the 
failure of Mr. Sam.Griffiths, noticed in our last, whose liabilities, chiefly 
upon endorsements, are said to amount to £300,000. The career of Mr. 
Samuel Griffiths has been of an extraordinary character. Born of 
parents of comparatively humble circumstances, he commenced life as 
a druggist, in a small shop in Wolverhampton, and whilst there 
was the subject of an information on the part of the excise authori- 
ties, under which he was fined. Shortly afterwards he took a larger 
druggist’s shop in Dudley-street, Wolverhampton ; and was afterwards 
engaged in the manufacture of grease, aud again became the subject 
of an excise information, and in default of hoes of the penalty 
inflicted was imprisoned in Warwick gaol. Shortly afterwards he 
entered very largely into the railway enterprise which were then 80 
rife throughout the country, and is reported to have been 
very intimate with Hudson, Sadlier, David Leopold, Lewis, 
and other speculators, having, it is stated, been in company 
with Sadlier at four o’clock of the day on which he 
committed suicide. In 1846 he became bankrupt, his liabilities 
being stated by himself at £10,070, on which a dividend of, we be- 
lieve, 1s. 2d. was paid. In this fiat of bankruptcy he appeared as 
provisional committee-man of nearly twenty railway companies, of 
which certainly not more than one or two, if any, have ever been 
constructed. In 1853 he again filed a petition under the arrange- 
ment clauses of the Bankruptcy Act, setting forth his liabilities as 
amounting to £40,900, his nett assets being stated at little more than 
£1,600. Since that period he has held a most prominent position in 
the district as a broker in pig iron, andin the management of bill 
transactions. Besides his accounts with local banks, he had kept an 
account with the well-known house of Overend, Gurney and Co., of 
London, through whom he has discounted bills to a large extent. It 
is credibly stated that bills have passed through his hands to the ex- 
tent of half a million within a comparatively short period. His pa 
sent liabilities are not accurately known, but are estimated at from 
£80,000 to £120,000, Up to a recent period he was a member of the 
Wolverhampton Board of Guardians, has had for some years, and still 
has, a seat in the Wolverhampton Corporation, was at the last election 
a candidate for the office of alderman (for which, however, he re- 
ceived only two votes), aspired to the office of mayor, and it is credibly 
stated has asserted his intention of becoming a candidate for the re- 
presentation of the borough in Parliament. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Tue Expiosion at Hanenity's-Lane Covtiery, Leeps: Jnquest again ad- 
Jjourned— Leeps CHAMBER OF COMMERCE: Annual Meeting: Sensible Review 
of the late Monetary Crisis: The Bankruptcy and Insolvency System: Changes 
Suggested— BraprorD FIaMs CONFERRING WITH THEIR CrEDITORS: Results 
Satisfactory—LoxD MONTEAGLE ON THE TOWN aND CounTRy System: Jnter- 
esting Lecture—AN ANTI-GanoTTe CRAVAT—MANCHESTER, SHEFFIELD, AND ~ 
Lincotnsuime Rattway: Jalf Yearly Accounts: One per Cent. Dividend: 
Elaborate Review of the present Position of the Undertaking: New Works, &¢e.— 
ANOTHER ALARMING AND NEARLY FaTaL ACCIDENT THROUGH 
INHALATION OF Escarpep Gas—CoLiiery Accipent: Stanborough: One 
Life Lost—SwervieLD Fare Lisrary: The Sunday Question—Youxsume 
Tyre AND AxLe Company: A Board of Health Case — Inerrc- 
TION OF THE HaRBoun oF SUNDERLAND BY Ma. Sreruxnson, C.E.— 
YORKSHIRE AND CLEVELAND Rattway: Opening to Kildale—SToexTON AND 
DaxuinoTon Raltway: Action to recover Damages in consequence of a Fire 
alleged to have been caused by a Spark from a Locomotive—Tue SHIPBUILDERS' 
STRIKE ON THE WEAR: Termination of the Dispute—Wwuirrte Dean WaTes 
Company: Additional Service Reservoir—Trape or THe Nouta Eastean 
Ports—THe NorTHUMBERLAND Docks: Interesting Detailsa—Tue Hansoun 
or Reruck Question on THE Norta Eastern Coast——Pnrorosep Han- 
nour or Rervce at Pet Lr Docks: Necessity of Devising 
Plans for Working with greater Celerity—RAtLWAY PROGRESS IN LINCOLNSHIRE. 


In consequence of the continued illness of the engineman Haigh, the 
coroner’s investigation into the circumstances attending the fatal 
boiler explosion at the Harehbill’s-lane colliery, Leeds, has been again 
journed. 
“a he Leeds Chamber of Commerce have just held their annual meet- 
ing. The report of the council congratulated “the members of the 
chamber as well as the inhabitants of the town generally, on the com- 
parative freedom from disaster with which Leeds | has hitherto passed 








through a financial crisis, unexampled for the severity of its pressure 
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and the magnitude of the failures attending it. This favourable result 
must in a great measure be attributed to the prudence and caution 
exercised by our merchants and manufacturers, and to the absence of 
that reckless spirit of over-trading which has manifested itself in some 
other places. There can be little Goubt that the fearful reverses which 
a portion of the commercial world has recently sustained are the off- 
spring of an excessive abuse of credit, and a systematic fabrication of 
fictitious bills, to an extent never before witnessed. The crisis, how- 
ever, may now be considered as passed, although its effects will doubt - 
less be painfully felt for some time to come. But the sufferings and 
distress it has entailed will not be altogether in vain if they lead to 
the avoidance for the fatare of the disreputable practices to which they 
are owing.” ‘lhe report also adverted to the conference held in Bir- 
mingham, in November, on the changes required in the bankruptcy 
and insolvency system; and it was intimated that the following lead- 
ing principles had been agreed on as the basis of a proposed new Act 
of Parliament on the subject :—Cheapness and uniformity of adminis- 
tration in bankruptcy and insolvency; greater control to be given to 
the creditors through their representatives, the trade assignees, in 
cases of bankruptcy; free scope to be given to private arrangements, 
but all such to be registered in court; due provision to be made for the 
repression and punishment of mercantile fraud and for the consolida- 
tion of the whole of the laws of bankruptcy and insolvency. It was 
also stated that several gentlemen in London and Liverpool had under- 
taken to draw up a bill embodying these principles. 

Some more Bradford firms have called their creditors together, and 
submitted to them statements of their affairs. A surplus appears in 
each case. 

Lord Monteagle has been reading a very interesting and eloquent 
aed before the Leeds Philosophical Society, on “The Town and 
Yountry System, as exemplified in the Social and Economical Condition 
of the People.” The noble lord’s observations were throughout replete 
with interesting matter. He showed that while the population of the 
whole of England has augmented from 8,892,000 in 1801 to 17,927,609 
in 1851, the principal portion of this increase has proceeded from the 
manufacturing districts. ‘Thus Lancashire has advanced from 672,731 
to 2,031,236; the West Riding of Yorkshire from 565,282 to 1,325,495 ; 
Manchester and Salford from 94,876 to 401,321; Birmingham from 
70,670 to 232,841; Glasgow from 77,058 to 329,097 ; Leeds from 53,162 
to 172,270; and London from 958,863 to 2,362,236. The value of pro- 
perty in the West Riding of Yorkshire has increased between 1814 and 
1456 as follows :— Land from £1,612,786 to £1,855,364; houses from 
£537,556 to £2,704,871; and the profits of trade from £1,052,556 to 
£3,946,607, Lord Monteagle expressed his opinion that a steady 
increase both in numbers and wealth was a certain evidence of ad- 
vancing prosperity, and he considered the riches of our manufacturing 
and commercial districts more extraordinary than those of California or 
Australia. Riches, his lordship continued, become a blessing or a curse 
as they are either or not applied under high moral and spiritual influ- 
ences and restraints, Trade was now carried on under a system of credit 
almost unlimited, and, therefore, too often, unjustifiable. He con- 
sidered that the manufacturing operatives had exhibited pious resig- 
nation and manly fortitude in seasons of distress, and their “ renewed 
energy” and independent spirit had fought alike against pauperism 
and despondency, With regard to health, he considered that disease 
was promoted in the neglected and crowded parts of large towns, but 
that it might be, in a great degree, prevented, by proper sanitary 
arrangements; and that the longevity of the people had been ex- 
tended by increased comforts and medical knowledge. For proper 
ibd 
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Great Northern lines, is also in progress, and will involve a farther 
charge to capital of £2,500. Considering the deep interest which the 
allied Great Northern, and Manchester, Sheffield, and Lincolnshire 
Companies, whuse lines amount to 456} miles, together, have in an 
uninterrupted acess to Liverpool, for interchange of traffic, and 
bearing in mind the obstructions which have been put in the way of 
the traffic of these companies, the directors, in fe with the 
directors of the Great Northern, and in co-operation with those of 
the St. Helena Company, have ayreed, subject to the sanction of the 

roprietors, to take a lease of the Warrington and Stockport Railway. 
They also propose to prosecute a short extension from Garston to 
Parliament-street, in Liverpool. The obligations of the lease are 
not in themselves large, and the cost of the extension to Garston 
is £140,000. The directors have been compelled, owing to 
the hostile attitude and continued and_ vexatious obstructions 
offered by the London and North-Western Company, at the London- 
road station, and upon the South Junction line, to give notice of two 
hills, one for a division of the London-road station, the other for the 
aoppintment of a standing arbitrator to settle disputes on the South 
Junction Railway. The report in conclusion states that while the com- 
pany’s net profit of the year ending June 30, 1853, was £175,084, that 
of 1857 amounted to £305,831, or an increase of £130,747. 

Tue Enarscer of last week noticed the death of a woman, at 
Halifax, in consequence of the inhalation of coal gas escaping from a 
broken valve in the street mains. It seems that another case, very 
nearly fatal, has also occurred in the same town, gas having escaped 
from a pipe which burst in the bedroom of a youth, named Proctor, 
residing with Mr. Shepherd, spinner, Sowerby-bridge. The youth, 
who did not appear at his usual hour in the morning, was found living, 
but in a state of insensibility. 

Another colliery accident must be reported. The scene was the 
newly-opened colliery of Messrs. Cooper and Co. at Stanbrough. It ap- 
pears that, as the men were changing shift, three of them got into the 
chair, and, whilst ascending, one of them, named John Barnes, probably 
from a want of sufficient caution, caught one of the stays, by which 
he was thrown from the chair, and precipitated to the bottom. The 
body was immediately recovered, but life was found to be extinct. 

An effort is being made to open the free library at Sheffield on 
Sunday afternoons. 

The Yorkshire Tyre and Axle Company have been d at 





have a depth of twelve feet. They had an interest in this matter in 
common with Sunderland, which, he thought, would be prepared to 
g° with them. Mr. Hudson, the borough member, for whose abilities 

e had a high respect, would be in the same boat with them; and if 
they made a proper and determined effort, they would compel the 
Government to attend to the claims of justice and common sense. The 
motion was carried unanimously. 

Going still further north we find efforts are being made to secure the 
formation of a harbour of refuge at Peterhead. 

The Liverpool New Harbour and Dock Board have had under con- 
sideration a — from the Council of the Chamber of Commerce on 
the necessity of devising some plans whereby the present docks may 
be made to work a larger traflic with greater celerity. One of the 
plans suggested was the erection of an upper tier of quays, a question 
which was deemed worthy of consideration. It was suggested 
that, as a tentative expedient (to be availed of until the dock exten- 
sion scheme is matured), a trial might be made of remodelling the 
dock rates upon the principle of a rent charge proportionate to the 
time the ship occupies the dock and quay space, so as to encourage 
consignees to discharge and load with greater speed. Referred to the 
committee for the management of the docks. 

The contract of Messrs, Smith and Knight for the Boston and Slea- 
ford Railway is reported to be accepted. 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 

















the instance of the Rotherham Local Board of Health to recover £56 
penalties of 40s.per day,for continuing 28 days after notice a flue erected 
over the Board’s sewer without consent. The bench of magistrates, 
before whom the case was he'rd, made an order for the penalties 
sought. It was intimated that the defendants would appeal against 
the decison. 

Mr. Stevenson, C.E., of Edinburgh, has been inspecting the harbour 
and bar at Sunderland. Mr. Stephenson will report as soon as possible 
to the Wear Commissioners, with the view of improving the entrance 
of the port. 

An additional portion of the North Yorkshire and Cleveland Railway 
to Kildale is expected to be opened on the Ist of February. ‘This will 
afford fresh facilities for the conveyance of ironstone out of the Cleve- 
Jand Hills, 

The Stockton and Darlington Railway Company have been cast in 
the sum of £20 for damages, claimed in an action to recover the 
value of a portion of a haystack, said to have been destroyed by a 
spark from one of their engines. 

The Wear Shipbuilders’ Association have agreed to comply with 
the d 1s of the men, and pay the old wages of 5s. perday. The 





sanitary arrangements he held municipal authorities resy 
Referring to the progress of education, his lordship showed that at 
Lord Brougham’s inquiry in 1818 the proportion of day scholars to the 
population was 1 in 17; at Lord Kerry's inquiry in 1833, 1 in 11; 
and at the census of 1851, 1 in 8 4. The Sunday schools had in- 
creased to 23,174, containing 2,407,078 scholars. The great defect in 
our educational system was the — riod at which children were 
taken from school. ‘This evil preva ed both in the agricultural and 
manufacturing districts, but it was more serious in the latter. His 
Lordship expressed his opinion that much may be done to combine 
education with emy.oyment, and he observed, that in some schools on 
his own estate boys seemed to learn more of school knowledge instead 
of less from being employed in the field two days in the week. 
Oa the subject of religion, he stated his belief that there had 
been a great improvement during the present century. The noble 
lord’s lecture—which also pointed out that the means of happiness 
in towns equalled, and the means of usefulness in towns surpassed, 
those of the rural — contrasted the activity, life, and mu- 
tual co-operation of the one with the quietness and isolation of the 
other, traced the growth of our large commercial and manufacturing 
towns, and compared the population of London with the population 
of Paris, Vienna, Berlin, and St. Petersburg, all of which united did 
not equal London alone, and the population of the great manufac- 
turing towns ot England with that of the great cities of the continent, 
whose inferiority in point of numbers was remarkable—was extremely 
well received by the audience. 

From an elaborate essay on the town and country system—with 
regard to which we must still be permitted to observe, in the words 
of Cowper, 

“God made the country and man made the town—” 

the transition to an “anti-garotte cravat” is rather abrupt, not to 
say ludicrous; but it is the fate of these Notes to present the ap- 
pearance of a melange. Proceed we, therefore, to notice the fact that 
such a cravat has been patented, for the confusion of her Majesty's 
evil-disposed subjects, by Mr. Whitehall of Nottingham. It consists 
of an elastic steel cravat foundation, armed with formidable spikes, 
and covered over with silk in such a manner as quite to hide the 
spikes, and appear like an ordinary stock. By the way, we cannot 
divest ourselves of the impression that something of the kind figured 
some time since in the pages of our old friend Mr. Punch. But we 
are far from insinuating that Mr. Whitehall has taken that eminent 
authority as his guide.* 

The half-yearly accounts of the railway companies begin to make 
their appearance. One of the most interesting of these eminently 
statistical, but not always satisfactory documents, is the statement 
— by the Manchester, Sheffield, and Lincolnshire Company. 

he accounts show a total revenue of £310,719 2s. 6d., and a total ex- 
penditure of £154,233 17s. 6d., leaving a balance of £156,485 5s. which, 
with the sum of £1,046 0s. 10d., gives a total sum of £157,581 5s. 10d. 
available for interest and dividend. ‘The debenture and other interest 
charges amount to £135,564 9s. 8d. leaving the sum of £21,966 16s, 2d. 
available for dividend on the ordinary stock of the company. The 
directors recommend the proprietors to pay out of this amount a 
dividend of 10s. per £100 on the ordinary stock of the company, 
or at the rate of £1 per cent. per annum, leaving a balance of 
£2,464 18s, 8d. to be carried to the next half-year’s account. The 
half-year’s increase of traflic has been £2,2i4 83, The report 
further observes that the tonnage in and out of Grimsby Docks 
during the half-year, shows a decrease of £196, the shipments of 
coal from the port of Grimsby for the last four half-years show 
a considerable increase. e working expenses and charges of 
the half-year exhibit a net increase of £13,896. The capital account 
exhibits an increase of £35,789 19s., of which £29,846 7s. 3d. 
is for land, and works sanctioned at the date of the last half- 
yearly meeting, and £5,943 11s. 9d. for new works ordered during 
the half-year. The works in progress are the graving dock, at 
Grimsby, which is expected to be ee by the 1st of February, 
upon which £25,112 has been expended ; a new hoist, at Manchester, 
estimated to cost about £3,850; extension of sidings at Ardwick, 
estimated cost £2,000, which are expected to be completed by the 
end of February. A new warehouse has just been completed, 
at Ardwick, at a cost of £1,900. The latter works have been rendered 

necessary in consequence of the obstruction offered to this company's 
working by the London and North Western Company. The short 
branch to Hyde is in course of completion, and is estimated to cost 
about £6,500. The curve at Lincoln, to connect the Midland and 
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* Our P t is evidently not aware that Mr. How, of Mark-lane, 
eS protected this cravat about two years ago, It'was useful, but 





strike caused by the proposed reduction to 4s. lasted tive weeks. 

The Newcastle Journal says,—* The Whittle Dean Water Company 
are about to make an additional service reservoir for supplying the 
high parts of the town with water. The site selected is at Fenham, 
adjoining the ey Road, and is at such an elevation as to 
command the highest houses in the neighbourhood. It is expected 
the new reservoir will be in operation by the beginning of April.” 

Browne’s Export List shows that in December the foreign export 
coal and coke trom Newcastle was 94,826 tons of the former and 
9,362 tons of the latter, carried in 416 vessels, against 79,843 tons of 
coal and 7,199 tons of coke, carried in 348 vessels, in December, 1856. 
From Sunderland, 40,290 tons of coal and 2,075 tons of coke were 
shi foreign, in 165 vessels against 33,575 tons of the former and 
1,867 tons of the latter, conveyed in 132 vessels, in the corresponding 
period of the previous year. In the shipments from the Hartlepools, 
there is a falling off from 25,481 tons of coals sent foreign in Decem- 
ber, 1856, to 22,240 tons last month; while the export of coke has 
risen from 737 tons in December of the previous Year, to 1,804 last 
year. Shields has increased her exports from 4,475 tons of coal and 
213 of coke in December, 1856, to 6,648 tons of the former and 484 
of the latter commodity in the month just ended. Seaham figures 
as an exporter of 3,913 tons of coal last month, and 2,073 tons in the 
corresponding month of 1856; while Stockton has fallen from 882 
tons of coal and 60 tons of coke in Deeember, 1956, to 33 tons of coal 
and no coke last month. The quantity sent from Middlesbro’ has 
declined from 3,524 tons of coal and 1,323 tons of coke in December, 
1856, to 2,795 tons of the former and 378 tons of the latter in 
the month just ended. In the value of goods other than coal and 
coke exported foreign the figures are as follows :—Newcastle, Decem- 
ber, 1857, £56,269; do., 1856, £48,777—increase, £7,492. Sunder- 
land, December, 1857, £752; do., 1856, £2,239—decrease, £1,487. 
Shields, December, 1857, £300; do., 1856, £38—increase, £262. The 
Hartlepools, December, 1857, £33,865 ; do., 1856, £220,876 —decrease, 
£487,011. Middlesbro’, December, 1857, £28,765; do., 1856, 
£27,971—increase, £794. Stockton, December, 1857, £426; do., 
1856, £571—decrease, £245. 

At a meeting of the River Tyne Commissioners last week a report 
from the Dredge and River Committee stated that the Committee 
had had a meeting with the Northumberland Dock Committee, at 
which a letter was read from Mr. Hugh Taylor, on the part of the 
Duke of Northumberland, with respect to the filling up of the space 
behind the river wall, at the west end of the dock. Mr. Taylor inti- 
mated the Dake’s consent to the filling up with ballast of that portion 
of the space in front of his own land, and immediately contiguous to 
the west end of the dock, on certain stipulations, one of which was 
that the ground so made should remain his own property, but the 
Commissioners to have the use of it as a deposit for ballast on pay- 
ment of an annual acknowledgment of £5. A report on the same sub- 
ject was read from Mr. Brooks, the engineer, who presented a plan 
dividing the whole shore into two portions. The eastern portion— 
that adjoining the dock, and covering the whole of the Duke’s fore- 
shore—he to make into a tidal basin of seven acres, from 
which ships could sail at any time of the tide, with a western entrance 
to the dock. The western portion he proposed to fill up by the 
gradual deposit of ballast, and then to form a public quay. As the 
river wall was to be made at any rate, all this could be accomplished 
at comparatively little cost. he report was adopted, and the sub- 
ject of Mr. Taylor’s letter and Mr. Brooks's report deferred for future 
consideration. Mr. Brooks, in his usual report on dredging operations, 
&c., stated that vessels of 19 feet water could leave the Northumber- 
land Dock during any spring tides, the available depth in the channel 
being 20 feet 6 inches with a tide of 24 feet on the tide gauges, or 
when the tide rises to 15 feet above the sill of the gate. 

At the same meeting Mr. Mather moved, “ That it be an instruction 
to the Select Committee on Harbours of Refuge to invite a conference 
with the proper authorities of the port of Sunderland, as to a co- 
operation in the furtherance of the best means of protection for the 
shipping of the north-eastern ports.” In support of his motion Mr. 
Mather said, that while at the mouths of the ‘I'yne and the Wear dur- 
ing the last five years 282 vessels had been wrecked, at Hartlepool 
and at the mouth of the Tees during the same period only 140 were 
wrecked, And yet the people of the north were told that a harbour 
of refuge would be erected at an immense expense, somewhere about 
£800,000, for a place where only half the destruction of vessels occurred ; 
while the more northerly ports, exposed to a double amount of danger, 
were to be left uprotecten. Again, they would have here, when the 


iers were completed, an entrance to the river of fourteen or fifteen 
t at low water, over an extent of 1,600 or 1,800 acres; whilst at 
the rival station, over an extent of only 340 acres, they would only 
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Rais have an upward tendency. The nearest quotation for cash payment is 
£7 per ton with a strong market. 

Scorca Pia Iron has declined during the week to 55s. The market closes 
rather firmer, and there are buyers at 55s. 6d. for mized numbers. Warrants 
g-m.b. f.0,b, in Glasgow. The shipments for the week ending the 20th inst., 
were 8,000 tons against 7,400 tons the corresponding week last year. 

Sprk_TER.—Buat little doing. 

Coprer is very firm, and an ad is not imp 

Leap is in good demand, and fully 10s. per ton dearer than last week. 

Tin.—The English smelters on the 20th inst, announced an advance of £5 
per ton on common and refined, Foreign is in good request. Banca is firm 
at £115, and fine Straits at £111 per ton, 

Tin PLarEs continue to be much enquired after, and cannot be bought so 
well as last week by 1s. per box. 

MOATE and CO., Brokers, 65, Old Broad-street. 


London, 22nd January, 13858. 
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IMPORTS AND EXPORTS OF METALS AND MINERALS 
AT THE PORT OF LONDON. 


Imports, January 11.—4 casks old copper, by Moss and Co., from Gib- 
raltar; 1 cask, by Peller and Co., from New Zealand ; 600 bags lead, by 
French and Co., from Cadiz; 4 cases old metal, by London Dock Company, 
from Gibraltar. 

January 12.—54 boxes copper, by Schroder and Co., from Singapore; 352 
bags lead, by Enthoven and Sons, from Jersey ; 440 by French and Co., from 
Seville; 188 slabs tin, by Arbuthnot and Co,, from Singapore ; 45 cases rolled 
zine, by J, Harris, from Belgium. 

January 13.—3 boxes lead ore, by J. Taylor and Sons, from British 
America; 15 oz. silver plate, by L, Reilly, from France ; 2 packages ditto, by 
H. Taylor, to Calcutta. 

January 15.—300 kegs steel, by F. Huth and Co, my ae ape 3 1,640 pigs 
lead, by Enthoven and Sons, from Spain; 701 ditto, by French and Co., from 
ditto, 

January 16.—50 casks ingots copper, by Enthoven and Sons, from United 
States; 55 cases rolled zine, by J. Harris, from Belgium. 

January 18.—1 case old copper, by Sinclair and Co,, from the Cape of Good 
Hope ; 599 bars, by Hambro and Son, from Belgium ; 121 barrels 2 casks old 
metal, by Sinclair and Co, from Cape of Good Hope; 24 casks ore, by 
Mertens and Co,, from United States; 173 casks 200 kegs steel, by F. Huth 
and Co,, from Sweden ; 21 bars tin, by Hambro and Son, from Belgium; 1 
case silver plate, by Stalschmidt and Co, from Hamburgh. 





Exports, January 12.—800 cases steel, by W. Pope and Co., to Calcutta; 
40,000 oz. silver bars, by Turnley Brothers, to Hamburgh. 

January 13.—25 tons crude spelter, by A. Gouger and Co., to Calcutta. 

January 14.—12,000 02. silver 60 oz, gold coin, by J. Montague, to Bou- 
logne; 41 cases quicksilver, by G. Lucey and Sons, to ditto; 278 oz. silver 
plate, by W. Escombe, to Jamaica, 

January 16,—16,000 oz, silver coin, by Turnley Brothers, to Antwerp; 30 
cases quicksilver, by H. Cristy, te Boulogne ; 400 02. silver, 80 02. gold coin, 
by Samuel and Co, to ditto; 80 cases quicksilver, by James and Co., to Cal- 
entta; 50 tonsa steel, by J. Wylie and Co., to ditto; 4 tons spelter, by 
Mackay and Co., to Ceylon ; 4 tons copper, by J. Stalchsmidt, to Hamburgh 

January 18.—193 02. silver plate, by W. Walsh, to Brazil; 143 ditto, by 
W. Escombe, to Rotterdam. 

January 19.—252 tons spelter, by Gouger and Co., to Calcutta; 40,000 oz. 
silver bars, by Turnley Brothers, to Rotterdam ; 44,000 oz, silver bullion, by 
L. Cohen, to ditto ; 206 oz. silver plate, by T. Honychurch, to Barbadoes ; 57 
oz, ditto, by T. R. Ashton, to Jersey. 





—_ 


Summary oF Exports POR THE Week RNDING TavRspayY, Jan. 14th.— 
60 cases iron nails to Mogadore, 2 cases steel to Trinidad, 12 cases tinfoil to 
Hamburgh, 10 tons copper to Havre, 62 cases iron to Lisbon, 1 ton 15 cases 
spelter to Cadiz, 240 cases tin to New York, 4,561 Ib. quicksil Boulog 
16 02. gold coin to Hamburgh, 60 to Boulogne, 1,200 oz, silver coin to ditto, 








75,000 to Hamburgh 
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LEVICK AND JAMES’ HOT BLAST STOVE. 


PATENT DATED 15TH Juns, 1857. 





Tus invention, by Frederick Levick, jun., and John James, both of 
the Cwm Celyn and Blaina Ironworks, Monmouth, relates to an_im- 
proved construction of stove or furnace for heating air for blast 
furnaces, the object being to render the stove easily susceptible of re- 
pair when either the arch or any one of the pipes is materially 
injured by the heat to which they are exposed, and thus avoid the 
necessity for pulling down a considerable portion of the brickwork 
(which is now found requisite) before the pipes can be replaced by 
new ones or the arch of the fire place rebuilt. 

The accompanying illustrations show the manner of carrying out 
the invention in connexion with two forms of puddling furnace, and 
from the following description it will be readily understood that the 
invention also applies in cases where there is no puddling hearth in 

onnexion with the air stove. Fig. 1 is a longitudinal section of the 
improved air stove combined with a puddling hearth, in which the 
waste gases from the blast furnaces are employed as fuel; and Fig. 2 
is a vertical section taken at right angles to Fig. 1. The stove 
consists mainly of a chamber A, containing a system of serpentine 
pipes a and a*, and having an opening to the atmosphere. The 
pipes are formed of cast iron, and are held in suspension free of the 
brickwork forming the chamber A. The lower parts a of this 
serpentine system of pipes are severally cast with a partition reach- 
ing nearly to the bottom of the pipe, whereby each portion a forms 
a double pipe. At the upper end of each double pipe @ two sockets 
are formed to receive the ens of the bent pipes a*, which constitute 
the connexion between the several pendent portions a. The pipes a 
are also provided at their upper ends with lateral projections a', which 
rest on brackets a®, bolted to or cast with certain of the plates which 
form the outer lining of the stove. The system of pipes a, a*, forms 
a serpentine channel, through which the air to be heated is passed on 
its passage to the blast furnaces, and being thus suspended any por- 
tion of the pipes is free to be removed when burned out by simply 
lifting it from its bearings without disturbing the surrounding brick- 
work, as will be seen by reference to Fig. 2. The bottom of the 
chamber A, containing the pipes, is formed by the arch 6 of the 
puddling hearth c. The pipe or flue d from the blast furnace supplies 
the waste gases to the puddling hearth by means of a descending 
pipe e, but before they impinge upon the molten metal on the hearth 
or become ignited they are mixed with atmospheric air admitted 
through suitable apertures in the feed pipe, regulated by an adjust- 
able sliding door or grating e*. The arch b of the puddling hearth 
is pierced to permit of the hot gases into the puddling chamber pass- 
ing upwards and circulating around, and heating the blast pipes 
above in an uniform and efficient manner. And for the purpose of 
further diffusing the heat around the air pipes and quickening the 
draft, we also propose to make openings in the ends and sides of the 
puddling chamber. A gutter leading from the exterior of the furnace 
to the puddling chamber is provided at /; for admitting the molten 
metal to be operated upon. In the waste gas supply pipe e a throttle 
valve is fitted, in order to adjust with great nicety the supply of the 
waste gases from the blast furnace, and insure their perfect combus- 
tion in the fire chamber, and the maintenance of a proper degree of 
heat, without which no good result can be obtained. It is preferred 
to cast pipes, through which the air to be heated passes, with ribs 
or corrugations or their inner surfaces. 

When heating the furnace with solid carbonaceous matter, the 
patentees fit up the fire chamber with fire-bars, like an ordinary 
closed fireplace, and when puddling by the heat thus obtained they 
place the tire-chamber in a line with the puddling hearth, as shown 
in the sectional elevations, Figs. 3 and 4, and cause the flame and 
gases of combustion to pass from the fireplace directly into the pud- 
dling chamber, preferring the use of a deflecting arch g, which will 
serve to equalise the distribution of the heat in the chamber A above. 
That portion of the heat which is not expended, or which may be 
generated in the puddling of the molten metal, passes under the arch 
g of the pudding chamber and enters (through the openings in the 
arch 6) the chamber A, containing the system of pipes a, a*, where 
it circulates around the pipes. When the gases of combustion are, by 
contact with the air pipes, deprived of the greater portion of their 
heat, they escape into the atmosphere by the vertical shaft leading 
from the chamber A. For the heating of air for hot-blast furnaces 
irrespective of the double use of the heat generated by gaseous or 
solid fuel, the patentees construct the fireplace of the improved stove 
in the ordinary manner, taking care, however, that the air-pipes are 
not dependent for their support on the brickwork forming the crown 
of the fireplace, but that they are supported as above explained, and 
are free to be removed and replaced by new pipes without disturbing 
the brickwork. 





New Graviye Dock.--Messrs. Todd and M‘Gregor’s new graving 
dock, at Meadowside (Clyde), was opened a few days ago. The 
length of the dock is 500 feet inside the gates; the width, 56 feet 
at the entrance; the depth of water on the sill, 17 feet at ordinary 
spring tides, and 15 feet at neaps, and at dead low water never less 
than 10 feet; so that vessels can be admitted at apy time of tide, ac- 
cording to their draught of water. 
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THE SOCIETY OF ARTS. 

Wednesday, Jan, 20th, 1858. 

Sir Joun Rennie, F.R.S., in the Chair. 

ON THE MANUFACTURE OF PUDDLED OR WROUGHT STEEL, 
WITH AN ACCOUNT OF SOME OF THE USES TO WHICH IT 
HAS BEEN APPLIED. : 

By Wici1am Cray, of the Mersey Steel and Iron Works, Liverpool. 

In the paper which I am now about to submit to your notice I 
have endeavoured to treat of this comparatively new process, 
viz., the manufacture of puddled or wrought steel, with an 
account of some of the uses to which it has been applied, only in 
a mechanical and practical point of view, and to avoid entirely 
any questions as to the chemical change which takes place in 
the conversion of the crude cast iron into steel; and I have also 
endeavoured to avoid instituting any comparisons between this 
process and any others which seek the same result, viz., the 
manufacture of cheap steel. 

It will be well known to many interested in the manufacture 
of metals, and more especially to any who may have lately had 
occasion to visit the continent of Europe, that the manufacture 
of puddled steel has now been practised there for many years, 
and that the make is rapidly increasing, but, as yet, the uses to 
which this material has been put are very limited when com- 
pared with the vast advantages which would be derived from 
adopting so strong and durable a material, when produced at a 
moderate cost. 

The process I am about to describe, was patented in the year 
1850, by Mr. Ewald Riepe, and it may be asked how it comes to 
pass that so valuable a patent has been allowed to re:nain almost 
entirely unknown in this country, when it was granted so long 
ago as 1850? One reason is the bad state of health of the patentee, 
who has seldom been able to devote more than a few days, at any 
one time, to the subject in this country, without becoming so 
ill as to be incapacitated from attending to business again for 
a considerable time. Another reason (as I am informed) is, 
that the patentee, about the date of the patent, came over here 
and entered into working arrangements with one of the most 
important firms in this country, viz., the Lowmoor Iron Com- 
pany, who have, up to this time, made about 1,000 tons of the 
puddled steel, but who have not, I believe, carried the manu- 
facture of it beyond the puddling process, but have sold the 
puddled bars to various Sheffield houses for them to carry into 
the further stages of manufacture, and more especially to Messra. 
Naylor, Vickers, and Co., of that town, who have used this 
material very largely for the manufacture of their cast-steel 
bells, which, I may mention by the way, are also the subject of 
another patent by the same inventor. 

In describing the process of making the puddled steel, I cannot 
do better than read an extract from the specification of the 
patentee :— 

Riepe’s Patent.—* These improvements consist—Firstly, in 
a peculiar method of working in the puddling furnace. Secondly, 
in converting pig iron, or alloys of pig iron and wrought iron, 
into steel, with the co-operation of clay inthe furnace. Thirdly, 
in or by the co-operation of atmospheric air. 

“Firstly : I employ the puddling furnace in the same way as 
for making wrought iron. I introduce a charge of about 280 Ib. 
of pig iron, and raise the temperature to redness. As soon as the 
metal begins to fuse and trickle down in a fluid state, the damper 
is to be partially closed in order to temper the heat. From 
twelve to sixteen shovelfuls of iron cinder discharged from the 
rolls or squeezing machine are added, and the whole is to be 
uniformly melted down. The mass is then to be puddled with 
the addition of a little black oxide of manganese, common salt, 
and dry clay, previously ground together. After this mixture 
has acted for some minutes, the damper is to be fully opened, 
when about forty pounds of pig iron are to be put into the fur- 
nace, near the fire-bridge, upon elevated beds of cinder prepared 
for that purpose. When this pig iron begins to trickle down, 
and the mass on the bottom of the furnace begins to boil and 
throw out from the surface the well-known blue jets of flame, 
the said pig iron is raked into the boiling mass, and the whole is 
then well mixed together. The mass soon ins to swell up, 
and the small grains begin to form in it and break through the 
melted cinder on the surface. As soon as these grains appear, 
the damper is to be three-quarters shut, and the process closely 
inspected while the mass is being puddled to and fro beneath the 
covering layer of cinder. During the whole of this process the 


heat should not be raised above cherry redness, or the welding 
heat of shear steel. The blue jets of flame gradually disappear, 
while the formation of grains continues, which grains very soon 
begin to fuse together, so that the mass becomes waxy, and has 
the above-mentioned cherry redness. If these precautions are 
not observed, the mass would pass more or less into iron, and 
no uniform steel product could be obtained. As soon as the 
mass is finished so far, the fire is stirred to keep the necessary 
heat for the succeeding operation—the damper is to be entirely 
shut, and part of the mass is collected into a ball, the remainder 
always being kept covered with cinder slack. This ball is brought 
under the hammer and then worked into bars. The same pro- 
cess is continued until the whole is worked into bars. When I 
use pig iron made from sparry iron ore, or mixtures of it with 
other pig iron, I add only about 20 lb. of the former pig iron at 
the later period of the process, instead of about 401b. When I 
employ Welsh or pig iron of that description I throw 10 lb. of 
best plastic clay, in a dry granulated state, before the beginning 
of the process, on the bottom of the furnace. I add at the later 
period of the process about 40 1b. of pig iron, as before described, 
but strew over it clay in the same proportion, as just men- 
tioned. 

“IT do not claim the commencement of the above described 
process for making steel in the puddling furnace. But what I 
claim is the regulating the heat in the finishing process, and ex- 
cluding the atmospheric air from the mass in the manner as de- 
scribed, and also the use or addition of iron to the mass towards 
the later part of the process.” 

The remainder of the specification it will not be necessary to 
allude to. 

The balls, instead of being rolled into bars, may be hammered 
into slabs or blooms, for such uses as forgings, rails, plates, or 
any hammered or rolled steel which vequires to be perfectly 
solid ; but for ordinary use, puddled bars are made, at the 
Mersey Iron Works, from two to fourteen inches wide, which are 
afterwards cut up and piled for various purposes. 

In using the puddled bar steel it has been found very desir- 
able to test each bar before using it, and to closely inspect the 
quality, and to select such as is best adapted to the purposes 
required—for instance, for steel rails, or railway points, or 
switches, which [ roll at one operation direct to the regular 
taper-form desired, under a patent which I have “ for rolling iron 
or other metals of taper form.” I select the most crystalline 
steel for the upper and under surface of the rail or switch, 
and for the interior that which is of a more fibrous and tougher 
description. Between the centre and top and bottom of the 
rail I place steel of an intermediate grade, which causes the 
whole pile or mass to weld up easily and work solid. 

It is necessary in this, as in any operation in which steel is 
used, to take the greatest possible care in the heating and work- 
ing of the material ; but from the first commencement there has 
been found no difficulty in heating, rolling, or forging this steel 
into any form or shape, as it has been made into steel plates, 
bars, angle steel, rivet steel, rails, railway points, and forgings 
of all kinds with perfect ease and with success, and ever since 
the manufacture was commenced at the Mersey Steel and Iron 
Works, this steel has been used for almost everything that was 
required to be of a strong and durable nature, or to repair any of 
those breakages which are of such constant occurrence in every 
iron work, 

It is somewhat worthy of remark that, although this process 
is so novel, and, apparently, of so delicate a nature, yet, with the 
specification as my only guide, having never before heard of or 
seen the operation, it succeeded perfectly in the first trial which 
was made, and produeed so excellent a steel that, after working 
about 100 tons, it has hardly been surpassed. I have used pig iron 
of all descriptions, North Welsh, South Welsh, Staffordshire, 
and Scotch, with the same result, viz., the production of 
an excellent steel ; but I have not found, so far, anything like 
the great difference that I expected between hot and cold blast 
iron. Most excellent results have been obtained from both; 
this is more particularly important, as it shows that the extent to 
which this manufacture may be carried need not be circum- 
scribed by the very limited supply of cold blast pig iron. 

Having thus described the process of manufacture it will be 
necessary to show a few of the qualities of the material pro- 
duced. 

The puddled steel bar, when broken, shows a clear crystalline 
and even fracture, and has the usual sonorous musical tone when 
struck. The crystals appear much finer and more regular than 
in ordinary blister steel ; in fact, to the unpractised eye the ap- 
pearance is quite like that of the best cast steel, and it has all 
these distinguishing features by which steel is known from iron. 
It hardens to any degree that may be requisite, taking all the 
colours which develope themselves under the different degrees 
of heat, and may be made into such articles as ordinary chisels 
direct from the puddled bar ; it will take a very fine polish, and 
has the same amount of elasticity that steel usually possesses. 

In fact, I believe it to be useful in the arts for all purposes 
for which steel is required, except, perhaps, for the finer de- 
scriptions of tools and cutlery. 

One extraordinary feature in regard to this wrought steel is, 
that it can be produced either of .a harsh, hard, unyielding 
character, or of a soft silky fibrous structure, or of any of the 
grades between these two points, and that a bar, when quite cold, 
may be bent up double and perfectly close (with extreme diffi- 
culty certainly on account of the great stiffness of the material) 
without the slightest sign of fracture, but, when forced back 
again, a beautiful long silky fibre is apparent; or, if a piece of 
steel plate be partly cut through with a chisel and then broken, it 
appears beautifully fibrous ; if made into a tool, for instance, and 
hardened, it at once assumes the crystalline character peculiar to 
steel. Ina series of experiments with regard to the improve- 
ments and deterioration which result from oft-repeated heating 
and laminating of bar-iron (undertaken when writing a paper on 
“ The Forging of Wrought Iron in Large Masses,” for a work en- 
titled “The Useful Metals and their Alloys,” and detailed at 
page 318 of that work), I found “ that taking a quantity of ordi- 
nary fibrous puddled iron, and reserving samples marked No. 1, 
we piled a portion five high, heated and rolled the remainder into 
bars marked No. 2 ; again reserving two samples from the centres 
of these bars, the remainder were piled as before, and so 
continued until a portion of the iron had undergone twelve 
workings. 

“The following table A shows the tensile strain which each 
aunibes bore :— 


Ib. 


1, Puddled bar oo ee 08 ee ** 43,904 
2. Re-heated 1. .s «2 o8 of ee 52,864 
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to No. 6 (the slight difference of No. 5 may perhaps be attribu- 
ted to the sample being slightly defective), and that from No. 6 
the descent was in a similar ratio to the previous increase.” 

In a somewhat similar series of experiments under- 
taken with this steel, it appears that, after the first 
piling, when the bars become solid, a deterioration in 
respect to tensile strength takes place, which is slow and gradual, 
but in a regularly increasing degree, as will be found by the 
following Table B:— 

No. 1 Puddled steel bar bore yr} lb. per square inch. 


2 Piled i 121, ° 
S ws - 111,608 ” 
4 ” 121,408 ” 
Ya = 111,608 Ke 
6 ” ” 111,608 »” 
7 ow» » 91,136 ” 
"as va 91,136 “a 
. = pa 91,136 ” 
10 91,136 


Mrm.—The weight increased 20 cwt. at a time, 

The steel used for these trials was what chanced to be at hand, 
and was not particularly remarkable for any extraordinary de- 
gree of strength. The appearance of the fracture of the sample 
bars, when broken by the hammer in the usual manner, presents 
t the eye a very slight difference, the colour and size of the 
crystals being, to all appearance, much the same in No. 2 
as in No. 10; but when torn asunder by a machine for the 
purpose, a very marked difference is observable, the higher 
numbers having a very fibrous silky fracture; and yet the cha- 
racteristics of steel aro perfectly preserved, for No, 10 hardens, 
takes the usual colours—in fact, possesses all the distinguishing 
properties of steel. ; 

I would wish especially to call attention to this steel asa 
material for large forgings and for ordnance purposes. 

It is generally understood in this country that cast-steel has 
been, to a certain extent, a failure for such uses, and that it has 
been found that, unless a considerable amount of hammering or 
rolling be applied to the cast-steel material subsequently to the 
founding process, thit the strength of such cast-steel material is 
very inferior to that where it has been consolidated by the 
action of the hammer or the rolls, and that it is not at all suit- 
able where sudden str. ins are inevitable. 

Mallet, in his valual e work on “The Construction ef Artil- 
lery,” argues that ca-t-steel is not suited for ordnance on 
account of its deficien y in point of elasticity when compared 

with wrought-iron or «un metal. 

I imagine that this want of elasticity may be partially ac- 
counted for in this manner, viz.—Cast-steel requires a very high 
temperature to render it fluid for founding, which necessarily 
causes a considerable amount of shrinking in the casting when 
passing from the fluid to the solid state, and the casting is of that 
peculiar crystalline structure which is produced under such 
conditions (weakened to a great extent also by the strain caused 
by shrinkage), unless the steel casting is afterwards subjected to 
the hammering or rolling process before mentioned, by which the 
particles of steel are relieved from their shrinking strain, and are 
consolidated and allowed to assume a comparative state of repose. 

In the manufacture of forgings from puddled steel the case is 
very different. We possess in the best puddled steel, as great, 
if not a greater amount of strength, as in cast-steel under the 
most favourable circumstances and as the particles of wrought 
or puddled steel are never in a state of fusion from the time of 
their first formation in the puddling furnace, the enormous con- 
tractile strain incident upon the transition of the steel from the 
fluid to the solid state is avoided in the first place, and also the 
grain of the puddled steel may be so placed in the forging to be 
made, as the strain which it will be called upon to resist may 
require, and the different descriptions of steel, whether crystal- 
line or fibrous, may be arranged in the best positions as regards 
strength and durability. Take, for instance, a large gun forging : 
the interior may be made of hard crystalline steel, to resist the 
enormous wear and tear, and the exterior of a softer and 
more fibrous description, as above described, a result evi- 
dently impossible with cast steel, which must necessarily be 
homogeneous, and be either entirely hard or entirely soft 

1t would not surprise me if, with more experience of this new 
manufacture, it should be found that wrought steel bears the 
same relative position with regard to cast steel that wrought iron 
does to cast iron. 

There has of late been a considerable controversy respecting 
an alleged deterioriation of wrought iron, when being made into 
large forgings, from a supposed crystallisation of the material 
employed. I have always endeavoured to maintain, and, in my 
work already referred to, 1 have attempted to show, that where 
this crystallisation took place it was purely the result of careless- 
ness or incompetence 

With wrought steel, the danger from this cause is very mate- 
rially leasened—indeed, rendered almost impossible ; for the heat 
at which it welds is much less than that required to weld iron, 
as also if the steel be heated too much (and long before any dete- 
rioration from crystallisation could set in) the forging when 
brought to the hammer would be so tender that it would fall in 
pieces, and would in that manner be wasted for the purpose re- 
quired; there is, therefore, little fear that crystallisation, other- 
wise bad workmanship, can materially injure this tell-tale 
production. 

Steel forgings have been made, at the Mersey Steel and Iron 
Works, into piston rods (some with the piston forge solid, 
eighteen inches diameter, for a Nasmyth hammer), large roll 
screws, shear pins of all sorts, rolls for rolling iron hammers and 
anvils, and for a variety of other purposes. In makin these 
forgings no difliculty was experienced; rather more time was 
required on account of the necessity of heating the steel elowly, 
and also because the hammer did not make the same impression 
on it that it does upon iron. 

The effect of forging upon this steel is to consolidate it, and 
when broken in the usual manner, the appearance of the crystals 
is much finer than when it is rolled, as might be expected. 

Of all the various uses to which this steel may be applied 
there are perhaps none so important as its application to marine 
and railway purposes; for the former use the material offers 
directly so considerable a saving in regard to weight, with an 
equal amount of strength (putting out of the question its dura- 
bility and other advantages), that its universal adoption can 
hardly be doubted. A commencement has been made by the 
Board of Admiralty, who have used considerable quantities of 
Howell’s homogeneous metal in the manufacture of marine 
steam boilers, as stated in the 7imes newspaper of July 6th, 
which says—‘In consequence of the successful trials which 
have been made at Woolwich of Messrs. Shortridge, Howell, and 
Jessop’s homogenecus metal, Government have given directions 
for the use of that metal in the construction of steam boilers, 
one of which is ordered to be made for the 17-gun steam sloop 
Malacca, Captain Arthur Farquhar.” 

For railway purposes it is nothing new to propose steel for 
rails, points, and crossings, &c, as the attention of engineers 
has long been directed to it, both in this country and abroad, 
but the difficulty has hitherto been the cost of steel for such 
purposes. Some attempts have been made to harden the face of 





rails, and to steel the working parts of tyres, but I believe the 


result has not been altogether satisfactory, and the cost consi-: 


derable; but with wrought steel the tyres, points, or rails may 
be made altogether of hard crystalline steel, or an outer surface 
of hard and an inner portion of fibrous steel, as required, and at 
a cost very materially less than that at which steel has hitherto 
been produced. 

With regard to the ultimate resistance to tension of steel as 
compared with iron, we find by the tables recently published in 
the reports of experiments on the strength and other properties 
of metal for cannon, made by officers of the United States Ord- 
nance Department, that the strength of various descriptions of 
English, American, and Russian wrought iron, tested by them, 
varied from 53,903 lb. to 62,644 lb. per square inch. 

The ultimate cohesion of tilted cast steel bars, as published in 
table No. 9 of Mallet’s work on the Construction of Artillery, is 
stated at 142,222 as the highest, with 88,657 as the mean per 
square inch, 

Other estimates of the ultimate cohesion of steel give :— 
150,000 Ib, 


‘Tempered cast steel at 
134,256 ,, 


Cast steel... .. oe os oo 
Shear steel 1. «2s cc se 124,400 ,, 
Bilster steel .. «6. 8 «+ oe 08 8 os 133,152 ,, 

With wrought steel I have also found considerable variation 
in regard to tensile strength, more particularly when experi- 
menting, as it is necessary constantly to doin a new manufac- 
ture, with various descriptions of pig iron and different charges. 
But when working regularly I have found no more difficulty in 
obtaining an uniform result than in the manufacture of iron; and 
with more experience we may safely expect some improvement 
even in this particular. 

The first bar that was tested broke at 173,817 lb. per square 
inch. This extraordinary endurance I have not since equalled, 
the nearest approach to it being 160,832 lb. per square inch. 

The average tensile strength of the steel, however, may be es- 
timated at about 50 tons per square inch, or 112,000 lb. 

Of four samples tested at the Liverpool Corporation chain- 
proving machine, on the 8th January, 1858; the first bar, which 
was made as hard as fire and water could render it, broke at 
something less than 112,000 Ib., but the exact weight was not 
ascertained. (This trial bar was from the same steel as No. 3, 
which, as will be seen, bore the heaviest test in its natural state.) 
Test bar No. 2 broke at 112,000 Ib., or 50 tons per square inch, 
No. 3 broke at 125,440 Ib., or 56 tons per square inch. No. 4 
broke at 98,560 lb., or 44 tons per square inch. 

Mem.—This last sample had a slight flaw, which probably 
caused the difference. 

Taste C.— Tensile strength of a and Steel Bars per square 
inch. 
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| Westphalia. 


“This steel will also be found most useful for chains and ships’ | 


cables ; and although the few samples which I have had made all 
broke at the weld, evidently from want of experience on the 
part of the smith in working this new material, yet the strains 
borne at the Liverpool corporation chain-testing machine, even 
with imperfect welds, are tolerably satisfactory, as will be seen 
by the following :— 
Govt. proof strain 
Tons, Tons. Cwt, 
Chain 9-16 in., close link, broke at .. .. 12 .. .. 3 
Chain 9-16 in., stud link, brokeat .. .. 13 .. . 5 10 


| 
' 


weight requisite to punch steel and iron plates was relatively as 
follows. The plates were all }-inch thick, and the size of the 
punch 3 .inch (circular), 

5 Tons. ewt, 
Ordinary boiler plates, punched with a pressure of - 8 18 
Charcoal .. = oe oe ee ee ee - 8 3 
Steel .. o ee *. oe oe ee -- 15 10 

In several trials of the tensile strength of steel plates it was 
found that the strain required to break a square inch of this 
steel varied from 44 to 55 tons. 

It may perhaps be well to mention also that there is no diffi- 
culty in working this steel, either hot or cold, in any manner in 
which the best descriptions of iron are worked, and that no 
particular knowledge or skill is required on the part of the 
workmen who use it. 

These results show the importance of steel’ as a material for 
boilers and shipbuilding purposes, as also for girders and bridges, 
as the economy in the weight of material required is of the 
greatest importance for these and for many other similar pur- 
poses. 

In conclusion, I beg to apologise for the very imperfect paper 
that I have had the honour of laying before you; but I would 
plead in excuse the very limited time that has elapsed since I 
first commenced the manufacture of this material, and also that, 
from the extraordinary and novel nature of this steel, I have been 
often much perplexed and puzzled, and have had to renew expe- 
riments again and again, before I could fully comprehend the 
sometimes apparently contradictory facts which presentéd them- 
selves ; and added to this, that it was in the first place’ necessary 
to unlearn a good deal of what I had always been accustomed to 
look up to as the foundation of all knowledge of the iron and 
steel manufacture, a task much more difficult than the acquisi- 
tion of any new idea, when the mind is not occupied with pre- 
conceived notions and old-established prejudices. 

In the experiments which I have tried, I have taken every 
care to be as accurate as possible, and as the trials have gone on, 
I have had more and more cause to feel confidence in the result 
obtained, and, had time permitted, I should have been glad to 
have extended the trials, as the more I investigated the nature 
of this material the more satisfactory I found it. 

I do not fora moment anticipate that steel manufactured by 
this patent process will supplant the best description of steel 
but I feel confident that it must come largely into use for most 
ordinary purposes, where cast-steel, from its great cost, cannot 
be used. 

Indeed, if I might indulge somewhat in prophecy, I would 
express my belief that, in a few years, the manufacture of this 
wrought steel will have become as important a branch of ‘our 
national industry as that of iron now is. 

If the few facts which I have, however imperfectly, placed 
before this society, lead to further inquiry by others more com- 
petent, and having more leisure to conduct them to a successful 
issue, I shall be amply repaid for the time and pains that I have 
bestowed upon the subject. 

The following letters were received by the secretary on the 
subject of Mr. Clay’s paper :— 

Sheffield, Jan. 19th, 1858. 

Sir,—I have read Mr. Clay’s paper, a proof copy of which 
you forwarded to me. It is not only of great interest, but 
highly instructive to all in the present state of the manufacture 
of steel. When the production of a steel by puddling becomes 
more developed and improved, it will be applied to many useful 
manufacturing purposes, as well as to civil engineering. 

Mr. Clay describes Mr. Riepe’s process, which originated in 
The idea of manufacturing steel in a puddling 
furnace emanated from a process long practised in Germany for 
making natural steel, called “German steel;” and on a close 


| examination, the effect produced upon the pig-iron used will be 


found to arise from similar causes. In the manufacture of steel 
by the puddling process, the object is to decarbonise the crude 
iron acted upon, and this is attained be allowing it to remain for 
some time in a fluid state, acted upon by the air which passes 
through the furnace, and assisted by the addition of a silicated 
oxide of iron, which is largely added to the metal when in fusion. 
The mass then becomes to some extent decarbonised, but 
the iron cinder which has been added has induced the produc- 
tion of a silicate of iron, which, however, is decomposed by 
the addition of a flux, similar to that used by Dr. Scbaf- 
heutel in his patent process for producing steel-iron ; the oxide 
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Table D gives the deflection of hammered and rolled bars of 
steel and iron with increasing weights. 

The samples, as I have since discovered, were of too soft a 
description, and better results would have been obtained with 
harder steel, or perhaps the best results might be obtained by a 
mixture of hard and soft steel, the hard being placed above the 
neutral axis, the part which is deflected by compression, and 
the soft, which is deflected by extension, below. 

Iu experimenting upon the strength of this steel, I found the 





of manganese, which is used, then forms a silicate of that metal, 
whilst the alkaline property of the other ingredients assists in 
liberating the iron, which has now nearly arrived at a malleable 
state. The remainder of the process is a carbonising one, and 
requires much care and experience from the workman. The 
raw steel so obtained is subject to many imperfections, from the 
nature of the means taken to produce it, and as such, whilst it 
is very useful for many purposes where strength is required, 
combined with lightness, yet it has been found unfit for any 
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hardware purposes, excepting the commonest articles. In Ger- 
many, the raw steel is doubled and welded many times before it 
is used for manufacturing purposes, and even then its molecular 
construction renders it unfit for making a file or cutting tool, 
whilst, on the other hand, it is well suited for railway tyres, 
switches, &c. 

Metallurgical processes are progressive. Mr. Clay has de- 

-tailed to us the mode of producing the material, and he has, 
with his practical ability, carefully examined the changes which 
the iron undergoes in the furnace. He is aware of the nicety of 
the operation, and, consequently, the necessity of careful as well 
as skilled labour to produce a uniform quality. Doubtless he 
has noticed many imperfections in the process, and a close exa- 
mination of the steel so produced has shown him that the atomic 
construction of the metal is far from perfect. I would, 
therefore, earnestly draw his practical attention to the fact, that 
the means adopted'‘for carrying out the theory upon which the 
process is based may be rendered more perfect, I would ask, is 
it necessary to add so large a mass of deleterious matter to the 
fluid metal to obtain a simple decarbonisation ? Mr. Blackwell, in 
his paper on iron, read before the Society in May, 1855, states, 
“that it appeared desirable to introduce between the up fur- 
nace and the puddling furnace some intermediate proces, which, 
like that of the mazéage of France and the continent generally, 
should sufficiently decarbonise the grey pig iron at small cost 
in labour and fuel.” This desirable object I have attained by 
subjecting crude iron, from the blast furnace or a cupola, to the 
action of any chemical re-agent capable of disengaging oxygen 
during its decomposition—thus carbonic acid, or carbonic oxide 
gases, will be produced by the decomposition of the substance, 
and by the union of the oxygen contained therein with the carbon 
contained in the fluid iron from which it is eliminated; the gases 
so produced, being unable to re-enter the metal, either pass off in 
vapour, or act upon the silicates or other earthy compounds which 
the crude iron may contain, precipitating the metallic part,and al- 
lowing the earthy matterto flow away as slag, containing compara- 
tively but a very small per centage of iron. Thus, by adding a 
chemical re-agent, which by its decomposition will evolve 
elements capable of combining with the carbon contained in the 
iron, and of producing carbonic oxide gas, which, acting upon 
the earthy compounds, and other deleterious matter contained 
in the iron, causes such deleterious substances to separate from 
the iron, I obtain very clean, pure, crystalline metal, capable of 
being manufactured into superior malleable iron, 

_. I would suggest to Mr. Clay whether such a plan of decar- 
bonising the crude iron be not preferable to the one, now 
adopted, and whether such a modification of the manufacture of 
puddled steel would not prove to be one step towards perfecting 
the production of so desirable a metal. I produce a few pieces 
ef my refined and purified metal, which is patented ; and since 
the production of such a description of steel will daily become 
more and more useful for general engineering purposes, I shall, 
with pleasure, answer any inquiry upon the peculiar process for 
producing this refined metal. 

We are greatly indebted to Mr. Clay for his varied 
and careful experiments upon the comparative tensile 
strength of this metal with iron. The extraordinary degree of 
strength obtained seems a guarantee for its usefulness for rail- 
ways, steam navigation, and other purposes. 





Mr. Clay has confined his paper to the consideration of 
puddled steel; and as he wishes to avoid all comparison, I will 
not enter upon any discussion as regards the usefulness of this 
steel compared with others now produced; yet I cannot agree | 
with the assertion that cast-steel is unfit for ordnance. The | 
observations as regards shrinkage are, generally speaking, correct ; | 
but I wish to remark that the crystalline structure of cast-steel | 
becomes very much varied by the different degrees of heat at | 
which it is poured into the mould. A large quantity of cast- 
steel is made in Sheffield, for the manufacture of rifles in Ame- 
rica, and also on the continent. All steel for such purposes | 
must, of course, be hammered, but cast steel does not require it | 
so much in making ordnance as malleable iron or puddled steel. 
However carefully iron ordnance may be manufactured, I much 
fear they will not be found permanently useful or serviceable, 
because no weld can be made absolutely perfect when two coats 
of oxide intervene between the solid metal, as in the case of 
piling the iron or steel used. I think practice would prove that 
the mass must become gradually weaker with the continued con- 
cussion. 

As regards the cost of steel, it may, perhaps, not be 
known to Mr. Clay, that in Sheffield a steel ean be manu- 
factured similar to the puddled steel at less cost, and fully equal 
in quality, if not in some instances superior ; it is obtained by 
puddling the refined metal before alluded to, and then convert- 
ing it, at a cost of 18s. per ton, which, being added to the cost of 
good sound and properly puddled bar, gives the cost of a similar 
material to the puddled steel which is sold in Sheffield. The 
difference which exists between these two kinds of rough steel is, 
that whilst the converted has only absorbed a certain portion of 
carbon, in the puddled one it is chemically combined ; it is this 
latter quality which renders the German natural steel more use 
ful than the English steel for miners, since it retains its carbon 
to the last. 

As regards cheap steel, the controversy which so lately ap- 
peared in our scientific journals shows that a practical knowledge 
of the manufacture of steel, and particularly of cast steel, is 
extremely limited, and at the same time very imperfect. The 
inteliigent steel maker in Sheffield has long known the use 
of common materials, and can extract the maximum amount 
of usefulness from them; he knows that such steel is only 
fit for certain inferior purposes. If a steel be wanted for 
a tap, a die, or for a tool to turn a case-hardened roll, 
his knowledge leads him to select raw materials freed as 
much as possible from deleterious matter, and he will so manu- 
facture them that the product shall be fitted for its destined 
object. 

I fully concur in Mr. Clay’s remark, that puddled steel, if 
properly and carefully manufactured, will come gradually into 
use, and prove highly beneficial both to the practical and civil 
engineer. 

CHARLES SANDERSON, 





Dear Sir,—Having duly received your obliging intimation of 
the subject to be brought before the Society of Arts this evening 
by Mr. William Clay, I regret that [ am not able to attend per- 
sonally—not that it would bein my power to give any useful 
information on the practical manufacture of steel, but because I 
should have much pleasure in confirming the remark made in 
the paper, to the effect that the experiments made at this factory 
with what is called “homogeneous metal,” have been so 
sitisfactory as to have led to the order for three sets of 
boilers being made at this factory for vessels in her Majesty’s 
service. Not only is this metal much stronger than 
the best iron, but there is reason to expect that it possesses 
the property of being less corrodible, which is a very important 
consideration in the matter of marine boilers; and I need scarcely 





observe that the relation of strength to weight, which this metal 
possesses in a superior degree, is of great importance in the con- 
struction of quick-action machinery, such as is now being intro- 
duced in marine engineering. I also beg to add that we have 
found the working properties of this material to be satisfactory, 
and readily acquired by workmen conversant with the working 
of steel. lam, &c., 
Cuas, ATHERTON. 
Woolwich Dockyard, Jan 20, 1858. 





DISCUSSION, 

Mr. Newton would ask one or two questions of Mr, Clay ; first, 
with reference to the price at which he could produce the 
puddled steel of the quality similar to the samples on the table. 
He thought the cost of the steel, as it came from the puddling 
furnace, of great importance in considering the commercial 
value of this process.) Mr. Clay had briefly alluded in his paper 
to the manufacture of ordnance from steel and wrought iron ; 
a little more information on that subject would be inter- 
esting. He gathered from the paper that the interior of the 
cannon was to be of hard steel, whilst the exterior was 
of a softer and more elastic material. He would be glad 
to hear eome further explanation of this. He also wished 
to hear some explanation with regard to the difference mentioned 
between the results of Mr. Clay’s experiments and those of the 
Liverpool corporation, in proving the strength of this material 
and the strain it would bear in the form of chains and bars, the 
difference being so great as to caJl for remarks. He should 
further like to be informed whetker the experiments quoted 
were made with square bars or round bars with an area equal to 
the square inch. Mr. Clay had referred—he thought too briefly 
—to the manufacture of plates from this patent puddled steel. 
He thought further information ou that point desirable. With 
regard to the views expressed -by Mr. Sanderson, in the commu- 
nication just read, he (Mr. Newton) thought that gentleman 
must be under some mistake in stating that the cost of the con- 
version of iron into steel was only 18s. per ton. He was afraid 
Mr. Sanderson had deceived himaelf upon that point, but per- 
haps practical gentlemen he saw present could enlighten them 
on that matter. 

Mr. Vickers (of the firm of Naylor, Vickers, and Co.) stated 
that he had tried numerous experiments with the puddled steel, 
and referred to various specimens on the table as examples of 
the excellence of the material. With regard to the question of 
cost, he thought Mr. Sanderson had placed it too low. He be- 
lieved it would be found that the cost of converting iron into 
steel would range between 22s. and 25s. per ton with all de- 
scriptions of iron—English and Swedish. He had not tried 
Sanderson's refined steel. The puddled steel manufactured by 
the Lowmoor Company had not come much into use, owing to 
the high price they had put upon it, Cast steel made from 
puddled steel was more malleable than the generality of English 
iron converted into steel, and was well adapted for shafts, 
spindles, and other portions of machinery. He had also used it 
extensively for cast-steel bells. , 

Mr. Hobbs was desirous of having some information with re- 
gard to cost, particularly with reference to the combination of 
hard and soft metals in ordnance, as described in the paper. 

Mr. Bevan regarded cost as an important element in the con- 
sideration of this subject. It was desirable that they should 
know whether this steel could be produced of a tolerably uni- 
form quality, and at a lower price than the ordinary descriptions 
of steel now in use. As far as he could judge at present, one of 
the merits of this invention was the cheapness at which the steel 
could be produced. Mr. Clay had alluded to variations in quality 
in the same mass, particularly with reference to rails. In rails 
especially, what they required was a hard steely surface, with a 
heavy tough base. He should like to hear whether Mr. Clay, by 
this invention, could attain that desirable object at something like 
a moderate cost, as compared with the old system. If that could be 
effected it would lead to the consumption of a vast quantity of 
this new kind of steel. 

Mr. Charles May regarded this invention as the commence- 
ment in this country of the most important movement in the 


| metallurgy of iron that had taken place for many years past. 


He had had his eyes upon the various improvements introtluced 
in the manufacture of iron, particularly the method introduced 
by Uchatius, In most of these there seemed to him to be many 
important practical objections. As to gravulating pig iron and 
melting it in crucibles, it was a “ peddling” process, producing a 
commodity by pounds which was required by tons, One of 
the most important services that could be rendered to society 
would be the production of a steel suitable, not so much for the 
finer descriptions of tools as for rails and similar purposes, at a 
cost not much higher than that of the material now employed. 
If that were done they might have a really permanent way upon 
railways, which at present did not exist. This process, if brought 
into general use, would be improved upon as the manufacture pro- 
ceeded. They must not be discouraged because it was not yet per- 
fect—the great thing was to encourage manufacturers to carry iton. 
They were aware of the great difficulty of introducing improve- 
ments of any kind in iron works. The ironmasters were for the 
most part men ofgreat wealth, and did not careaboutimprovements. 
If by this process they could get steel rails at 50 per cent. above 
the cost of the ordinary iron rails, it would be a very great boon. 
This material might enter into every part of the structure, not 
only of the permanent way of railways, but also of the entire 
rolling stock. It would enable them to lighten the rolling stock ; 
and whilst in one direction they increased the resiating power of 
the permanent way, on the other hand they decreased the force 
of the destructive effects upon it; he therefore looked hopefully 
upon this process. It however struck him as an extraordinary 
thing, that fifteen or sixteen shovelfuls of cinder slag should be 
used to 300 lb. of iron. He had no doubt that experience would 
lead to a considerable reduction in that quantity. He understood 
that, in this process, decarbonising was the principal thing, 
although the theory had been set up that carbon was not the 
only important element in the conversion of iron into steel. 
Mr. May then entered into a brief description of Siemens’ fur- 
nace for the admission of heated air, the result of the use of 
which was, as he had been informed, that in a steel furnace upon 
that principle a ton of metal was melted with a consumption of 
only 10 ewt. of coke, as against 90 ewt. with the ordinary fur- 
naces, and Mr. Siemens was at present engaged in applying the 
same principle to puddling furnaces. 

Mr. Newton believed at present very little had been done with 
reference to the manufacture of steel rails, to which Mr. May 
very justly attributed so much importance, but steel points had 
been somewhat extensively introduced. Hitherto some diffi- 
culties had been experienced with regard to steel rails, inasmuch 
as although the hardened surface was better calculated to resist 
wear and tear than the ordinary iron rails, yet the brittle cha- 
racter of the steel was found to be an objection. Mr. Sanderson 
had lately taken out a patent for hardening and tempering rails, 
whereby the strength was much increased, and he thought this 
process would tend to effect that which Mr. May considered so 

















desirable, namely, the providing a really permanent way. He, 
however, was not able to state what would be the advance of 
price of Sanderson’s process of hardening over that of the ordi- 
nary rails. 

Mr. William Hawes would say a word in defence of a very 
large body of, he believed, intelligent and able men engaged in 
one of the most important manufactures of this country. Mr. 
May had told them that the iron masters were slow to adopt im- 
provements, and for that reason he was afraid to entrust any new 
process of manufacture to them ; at the same time Mr. May looked 
hopefully to patents taken out by persous not belonging to that class, 
It was dangerous in a society of this kind to indulge in wholesale 
condemnation of any class of manufacturers. He believed the 
ironmasters of this country would be found always ready to adopt 
any new plan of real practical utility, for their own benefit in the 
first instance, and afterwards for the benefit of the community. 

Mr. Kittoe said, although not practically acquainted with the 
manufacture of iron, yet he had tried steel of a similar character 
to this in the construction of the larger description of tapa, and 
he had found that, in many cases, the metal would not harden 
without splitting. At the same time, he had made tools for 
turning purposes from this kind of steel with satisfactory rssults, 

Mr. W. Smith remarked that, in the tables A and B, he saw 
nothing to indicate whether the strains applied were per square 
inch of metal. He should be glad to be informed as to the 
description of testing machine employed in these experiments. 
Another material question was, how this metal behaved under 
the test ? 

Mr. Clay said, before replying to the questions that had been 
asked, he begged to say that he was only interested in this pro- 
cess as any other iron manufacturer might be. The firm with 
which he was connected merely worked the patent under a 
licence, but, considering it a subject of vast importance to the 
engineering interests of the couutry, he had felt it his duty to 
bring the subject before the public at the earliest possible date, 
although, perhaps, a little more time would have enabled him to 
have put the matter forward in a more complete form. In reply 
to Mr. Sanderson, the manganese, although mentioned in Mr. 
Riepe’s patent, was not an essential element in the manufacture 
of the steel, nor was the use of it claimed by him. With respect 
to the large quantity of cinder slag used, it appeared to be 
absolutely essential to the success of the process, being used to 
protect the molten crude iron from the action of the atmosphere. 
The difficulty in welding, that had also been noticed, was not 
experienced. He (Mr, Clay) could coufirm what had been said 
as to the suitability of this steel for miners’ tools, it having been 
used in some of the mines of North Wales with great success, 
With reference to the cost of manufacture, he felt no doubt that 
this would be materially reduced as experience was gained, but 
even at the present early stage, he thought that Mr. May’s desire 
to have steel rails costing only fifty per cent, more than iron ones 
might not be far from being realised, and that ultimately the 
cost would probably not exceed that of iron by more than 10 or 
20 percent. With regard to ordnance, on which some further 
information was desired, he wished it to be clearly understood 
that he anticipated no difficulty in the manufacture of guns, as 
described in the paper. The facility in welding this material 
gave the manufacturer the opportunity of placing the different 
descriptions, whether hard or soft, in the particular positions re- 
quired. A hard crystalline steel might be used as the first layer, 
from which the bore would be taken out. The exterior would 
be of a softer metal, more elastic than the interior portion, and 
better able to withstand the immense concussion of the dis- 
charge. With reference to the difference alluded to in the results 
shown by the experiments made at the corporation testing ma- 
chine, and those in his (Mr. Clay's) own works, this was caused 
by the difference between the samples of steel employed, It 
would be observed that the variations were not nearly so great 
as in the experiments detailed in Mr. Mallet’s work., The bara 
tested were half-inch square, and the results were, of course, cal- 
culated from them. ‘The testing machine was a powerful steel 
yard, which was attached to one end of the bar, the other end 
being firmly fixed to a strong bed-plate, and the weight gradu- 
ally increased until fracture ensued, With regurd to the — 
of steel plates, many tons had been successfully produced 
tested, the average tensile strength being about the same as that 
of the bars. ‘They were also remarkable for being very easily 
worked either hot or cold, and were particularly easily caulked ; 
they were also less liable to corrosion than iron. As to the 
practicability of making rails with a hard surface and a soft base 
or centre, it was shown in the paper that this was one of the 
special advantages of the process. In reply to Mr. Kittoe, it had 
never been proposed to use this material for such fine purposes 
as taps and dies, but after having been melted in the usual 
manner it might be so employed. 

Mr. Charles May remarked, with reference to the power required 
for punching holes in iron plates, that it was laid down by 
Colthurst, that to punch un inch hole in an inch plate required a 
pressure of 150,000 Ib., which came so near to the results 
mentioned by Mr. Clay that he was inclined to place great faith 
in the other experiments detailed in the paper 

The Chairman proposed a vote of thanks to Mr. Clay for his 
valuable paper, and also for the candid and and straightforward 
manner in which he had replied to the numerous questions 
that had been put to him. 

A vote of thanks was passed to Mr, Clay. 


“Lixcornsuine Bons.”—Many of the best men (navvies) origin- 
ally came from Liucolnshire, where they had been accustomed to the 
cutting of drains and the construction of embankments for the re- 
covery of overflowed land, as well as in the excavation of canals for 
the purposes of inland navigation; hence the name of “ Lincolnshire 
Bobs” and “ Navigators,” by which they were first known tr. 
Robert Stephenson supposes the original navvies to have been the 
descendants of Dutch labourers, numbers of whom were employed by 
Dutch “adventurers” in embanking lands from the sea, and after- 
wards settled in the country. The remarkable “ Dutch build” of 
many of the labouring people in some parts of Lincolnshire and 
Cambridge—especially between the South Holland drain of the one 
county and the great Vermuyden drain of the other—certainly tends 
to confirm the supposition. These old practitioners formed the nucleus 
of a skilled manipulation and aptitude, which rendered them of in- 
dispensable utility in the immense undertakings of the period. Their 
expertness in all sorts of earthwork, in embanking, boring and well- 
sinking—their practical knowledge of the nature of soils and rocks, 
the tenacity of clays, the porosity of certain stratifications—was 
very great; and, rough-looking as they were, many of them were 
as important in their own department as the contractor or engineer. 
— Quarterly Review. ‘ 

‘Lue Cave Town Raruway.—It appears from advices received 
by the Cape Town Railway and Dock Compeny, that Mr. Brounger, 
their engineer, has already made a flying survey of the count 
tween Cape Town and Wellington, and has been engaged with his 
assistants in making sections preparatory to fixing the route and ten= 
dering for the execution of the line. In an interview on November 4, 
the governor informed a deputation of the local directors of the com- 
pany the colonial authorities were prepared to conclude a contract at 
once in the event of the company an acceptable tender. 
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Tuxse improvementa by Henry Brinsmead, of Fore-street, Ipswich, 


refer, firstly, to the adjustment of the parallel wires or bars of 
screens for separating the various sized grains or seeds, and can be 
applied to ordinary screens as well as to that known as Boby’s patent 
screen; and, secondly, to the sieves of dressing machines, more 
especially applicable when such machines are working in connexion 
with threshing machines, or when they form a part of the general 
arrangement of combined threshing: machines. 

Fig. 1 is across section of a portion of a screw, half the real size, 
through the wires; a, a, are cylindrical wires firmly fixed to the 
framework ; 4, 6, are oval wires, capable of being turned round upon 
their axes to the extent of 90 degrees. One end of each of these 
wires is bent at right angles, and is received into a notch upon the 
edge of the plate c. This plate ¢ is capable of motion in the direction 


of its length, by means of the screw formed at one end of it, and a | 


thum’&nut d, working on tothe same. This nut ¢ is retained in its 
place by means of plates fitting into a groove cut into the nut, the 
plates being attached to the framework, or other arrangements may 
be resorted to for turning the wires ), 6. By turning the thumb nut, 
the distances between the wires a and 6 of the screen will be altered 
at pleasure and as required. One modification of the above arrange- 
ment is described by the patentee, consisting of a screen connected 
with round wires moving in two sides of a frame, which is free to 
move upon proper joints at the four corners, so as to give a parallel 
movement of all their wires, and thus adjust their distances from 
each other; and another modification is proposed, consisting of a 
screen, in which every other wire is arranged to move to or from the 
alternate fixed wires by suitable means, thus altering the distances 
between the wires; but the patenteee states that a screen thus made 
would not at all times present so eflicient a surface as either of the 
other methods above described. 

Fig. 2 represents a cross section of partof a screen, half the real 
size. In this arrangement every other wire is firmly attached to the 
main frame, and every alternate wire attached to a separate frame, 
which admits of motion in a direction at right angles to the plane of 
the wired surface of the screen, so that the desired adjustment 
between the wires is given by rising or falling every alternate wire, 
according to the requirements of the case. Motion is given to the 
frames carrying the moveable wires by means of the four eccentric 
collars a, a, formed upon their two spindles. These eccentrics work 
in suitable holes made in the plates forming the sides of the move- 
able frame. ‘The eccentric collars receive their turning motion by 
means of the worm spindle 4 and worm wheels c, c, which are 
attached to the spindles of the eccentrics ; d is a milled collar attached 
to the worm spindle 4, for the purpose of easily turning the same, or 
the movement of the one frame to and from the other may be by any 
other mechanical means It may occasionally be desirable to make 
various divisions of the different sized grain, and this may readily 
be accomplished by the adoption of the last described arrangement 
of screen, by simply disengaging one of the worm wheels from the 
worm, and turning it a little in advance of the other worm wheel, so 
as to raise the lower ends of the moveable wires a little higher than 
the upper end of the same; this would give a gradually increasing 
space, between the wires, and thus make various divisions in the grain, 
according to the sizes of the same. 

Figs. 3 and 4 represent a sectional elevation, and an end view of the 
machine for dressing corn; a is the frame carrying the sieve; 6, ¢, 
is the sieve, 6 being the part with fine meshes, and ¢ the part with 


coarser meshes; d is a box to catch the chobs or whites, terminating | 


in the spout f The corn enters at A, and passes over the finest part 
of the sieve b; the clean corn drops through on to the platee. The 
chobs pass on to the coarse part of the sieve c, and drop through the 
same into the box d, and pass out at the spout # The refuse passes 
over the end of the sieve and falls into a receptacle below. 








CLARK'S STEAM BOILER SAFETY VALVE. 
PATENT DATED 18TH JuNE, 1857. 


Tue object of this invention by George Pemberton Clark, of Newark» 
U. S., is to construct “an invisible safety valve.” The illustration 
shows a section of the valve inside the boiler. A, A, represents a 


box, globe, or cylinder; B, B, valve seat bolted or screwed to A, A; | 
C, C, valve, opening inwards and fitted to B, B; D, D, D, spring | 


bearing against valve C, C; E, set screw to regulate pressure against 


valve C, C; F, check nut to fix permanently set screw E; G, G, | 
bottom. plate to secure or enclose the whole above; H, H, bolts t» | 


secure the bottom plate to A, A; I, I, pipe leading through the boiler 
to the atmosphere; J, cross bar to turn valve C, C, on valve seat B, 
B; K, forked stem passing through boiler to turn valve C, C; L, L, 
stuffing box to support forked stem K; M, M, lever outside of boiler 
to relieve valve C, C, while turning; N, N, bolts to suspend the 
whole to inside of boiler O, O; P, P, steam room ; Q, weight on lever 
M, M, to ascertain at any time the immediate pressure inside of 
boiler, and to detect the overloading of the common safety valve. 
Either a spiral spring or an elliptical one may be used. The valve is 
placed within the boiler in an inverted position, by which arrange- 
ment the valve is kept pressed up against its seat by the spring D 
more firmly and constantly to do its work, and the patentee states 
that he finds the action of the steam more effective on the valve from 
above, downward through it, and out by means of the tube I, than 
when otherwise set. The moment the steam rises above the amount, 
the valve is arranged to bear, the alarm is given, and the extra steam 
is let off. By means of the spindle K, the valve can be rotated on 
its seat, the whole operating inside of the boiler, the stem of the spindle 
K only protruding through it; thus arranged, a safety valve and 
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; alarm is obtained beyond the control of the engineer, rendering it 
impossible for him to overload it. 

In the operation of this invention, if the boiler be supposed to stand 
with safety 100 1b. pressure to the square inch, and the engineer 
wishes to carry 50 1b., but in xo case over 60 1b., he sets one of these 
valves (graduated accordingly) at 60 lb. Should the common out- 
| side valve, through carelessness, stick or be overloaded above 60 Ib., 
| the instant the steam exceeds this pressure the valve C, C, gives 
way, the steam rushes through the globe A, A, out of the pipe I, I, 
in the direction of the arrows to the outside of the boiler; the valve, 
being inaccessible to the engineer, becomes an instant tell-tale. It 














will be seen that as the springs are made adjustable by means of the 
set screw E, and as the springs when constructed are set at the 
weakest point, say at 40 1b., by adjusting the set screw the tension 
of the spring D! may be increased, until it will bear a pressure of 
200 1b., thus accomplishing by the same apparatus what is required 
by different machines, that is, the ability to vary the pressure from 
40 Ib. to 200 1b., or more if required. The invention is proposed to 
supersede the various instruments now in use, including the fusible 
plug. It is inaccessible to the engineer, cannot be overloaded, and is 
not exposed to the atmosphere, and hence is susceptible to the im- 
mediate and direct pressure of the steam in the boiler, and in instant 
communication with the observer. 





CHAMPION’S SPINDLES AND FLYERS. 
PATENT DATED 19TH JuNE, 1857. 


| Tuts invention, by James Champion, machine maker, of Man- 
chester, consists in various improved arrangements of spindles, flyers, 
and bobbins, in which the drag is placed in better positions than 
hitherto. In one arrangement the drag is placed at the top of the 
bobbin instead of at the bottom. In another arrangement the drag 
is given to the flyer or to the spindle with which it is connected. 

Fig. 1 represents an arrangement of flyer and bobbin, in which the 
drag is given to the top of the bobbin; and Fig. 6 represents the drag 
placed upon the copping rail, actng against a collar or washer on the 
spindle of the flyer. In both Figs. a is the fast or bearing rail; }, 
the copping rail; c, the flyer; d, the bobbin ; e, the tubular stud, upon 
| which the flyer or bobbin turns ;_f, the driving wharve or pulley ; 9, a 
| loose pulley; and A, the drag. In Fig. 1 the flyer c, which revolves 
| at an uniform speed, is attached to a long tubular boss 7, upon which 
the bobbin d moves up and down, the said boss turning upon a 
stationary tubular stud ¢ fixed to the fast or bearing rail a by means 
of the collar %, screw land nutm. To the copping rail 6 is fixed a 
solid rod or spindle n, which passes through the tubular stud e, and 
also through the bobbin, supporting the latter at the top. There is 
a groove or slot o at the top of the spindle », holding by means of a 
pin a washer or weight p, between which and the top of the bobbin 
the drag A is placed, causing the bobbin to be retarded as required ; 
the wharve or pulley /f is fast to the tlyer, and the loose pulley is for 
the purpose of holding the driving band when the bobbin and flyer 
require to be stopped. In Fig. 6 the drag is given to the spindle to 
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which the flyer is attached, the bobbin being placed and held upon a 
tube to which the driving pulley or wharve / is attached, the tube 
turning upon the stationary tubular stud ¢, fixed to the fast or bearing 
rail a by means of the collar k, screw J, and nut m. In this figure also 
the bobbin is made to revolve upon a tubular stud and pull the flyer; 
but instead of connecting the flyer to a short spindle, or allowing it 
to revolve upon a rod or spindle, it is fixed toa long spindle w, which 
passes through the tubular stud e to the copping rail b, and rests upon 
a seating x lield firmly by the screw y; the cloth or drag is shown at 





h, and retards the flyer by acting against a washer z, held to the 
spindle w by pin and slot. It is evident that the positions of the 
rails may be reversed, that is, the fast rails may be changed into the 
copping rails, and the latter become the fast rails; and also that 
larger or smaller washers with corresponding sizes of cloth or friction 
material may be employed for greater or less degrees of drag. By the 
employment of these improved arrangements, the greasing or dirtying 
the yarn is avoided, and which is now so generally complained of; 
also, a more constant and uniform regularity of drag is gained, by 
which finer numbers of yarn can be spun, and at a greater speed thay 
hiitherto has been accomplished. 





Larce Cast-steeEL CyLinper.—Messrs. Shortridge, Howell, and 
Jessop, of the Hartford steel works, lately executed a work which, 
if it prove successful, will be memorable in the annals of the steel 
trade. Heretofore it had been considered impracticable to produce in 
cast-steel a cylinder of sufficient magnitude to serve for a large hydrau- 
lic press. At the Hartford Steel Works, however, a cylinder of the 
enormous weight of 5,000 lbs, has been made of that metal. It is in- 
tended for an hydraulic press to be used in the manutacture of lead 
bars and tubes, which can be made on a much larger scale when the 
cylinder of the press is of steel than if it were of iron: in fact the 
power will be increased in the ratio in which steel is stronger than 
iron. A number of gentlemen engaged in the manufacture of steel, 
and others, were present, on the invitation of Messrs. Shortridge and 
Co., to witness the operation. A most exciting scene it was. Ninety- 
two melting pots, each containing 53 1b. of metal at a white heat, 
were hauled up from their fiery caverns, emptied into the mould, and 
carried out of the way, in the short space of eight minutes. It was 
indispensably necessary to keep up a continuous stream from the cruci- 
bles to the mould, from first to last, as the least stoppage would have 
caused a disunion in the casting and rendered it worthless. Another 
point of perhaps equal importance was to pour the steel in such a way 
as to prevent the formation of cavities by the lodgment of atmo- 
spheric air. The liability to these defects has always been a great 
hindrance to the casting of large ingots of steel. Messrs. Shortridge 
and Co. overcame the difficulty by a clever contrivance. The 
liquid metal was poured in at four orifices, at opposite corners, the 
streams being conveyed downwards at an angle of forty-five degrees, 
and all in one direction, so as to insure a rotary motion and so drive 
out the air through apertures above provided for that purpose. To 
facilitate the same object the metal was not poured into the mould 
from the top, but made to enter laterally half way down, whence it 
rose of necessity to the height from which it was poured. It 
may be supposed that 5,000 Ib. of liquid metal takes a long 
time to cool, consequently the actual success or failure of the work 
is not yet known, although it may safely be said that it was exe- 
cuted in a manner which augurs a satisfactory issue. We trust 
that the result will demonstrate the practicability of applying cast- 
steel to many purposes for which it has hitherto been deemed un- 
available, and for which iron is substituted at a great disadvantage 
in strength, bulk, and ponderosity. The cylinder which was cast a few 
days ago is designed to bear a pressure of thirty-five tons to the 
square inch, tensile strength (or 170 tons to the inch section), whereas 
the best wrought iron will not bear more than about sixteen tons ten- 
sile strength—a contrast which exhibits the vast importance of the 
undertaking which Messrs. Shortridge, Howell, and Jessop, have in 
hand.—Sheffield Times. , 

Sratistics oF THE RoyaL Navy.—The official Nary List shows 
the following to be the force of the ships and officers in commission on 
the 1st of January, 1858 :— 


How employed. No. of ships. Guns. Horse power. 
Home station .. .. .. «2 o- 7) o- 2,148 .. 10,340 
East IndiesandChina .. .. « 65 .. 845 .. 18,841 
Mediterranean .. .. «2 oc «2 23 « 585 .. 5,758 
Coast of Africa .. 1. oe ++ o¢ 22 « 129 .. 3,934 
North Americaand West Indies .. 16 .. 350 .. 3,934 
no 6c wt o¢ «6 ‘96 we OB. ee 346. 1,540 
Particular service .. .. ++ « 12 .. 53 .. 2,830 


DS os se we oe ce ow ce COT 125. 500 
Cape of Good Hope .. «- «+ «+ 5s. 137 .. 930 
Australia .. .. + ee as 49 -- 


The number of officers employed and unemployed :—Flag officers, 
297; captains, 666; commanders, 1,030; lieutenants, 1,715 ; masters, 
475; engineers, 127; mates, 165; second masters, 109; chaplains, 
150 ; naval instructors, 88; surgeons, 348; assistant-surgeons, 255; 
paymasters, 513; assistant-paymasters, 12—total, 6,066. 
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COCKER’S WIRE GAUGE. 
PaTeNT pDaTED 16TH JuNE, 1857. 


Tue object of this invention, by James Cocker, of Liverpool, is to 
simplify the operation of gauging wire and other articles, and to 
enable manufacturers to determinate (according to Cocker”) sizes 
with great accuracy. To attain this end, is combined in one instru- 
ment, of suitable proportions to fit into the pocket, the means of 
measuring a large range of sizes; and by the simplicity of its con- 
straction the cost of an accurate gauge is so reduced as to bring it 
within the means of all ordinary workmen. 
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Fig. 1 shows a front view, and Fig. 2 is an edge view of the improved 
gauge; a, a, isa dial plate, graduated by preference to a decimal 
scale, but it may be graduated, if required, to suit any recognised 
gauge in ordinary use. The periphery, b, b, b, of this plate is made 
like a snail cam, that is, with a gradually decreasing radius from the 
radius line 6 to the last radius line indicated on the dial plate; c is a 
central arbor carried by this plate, on which is mounted an indicator 
d, and on the same arbor, but at the back of the graduated plate, is 
mounted an arm e. Projecting from this arm and at right angles 
thereto is a pin, which, when the front edge of the indicator lies 
over the radius line 6 on the dial plate, is then in close contact with 
the periphery of the plate. Attached to the back of the plate, or 
formed in one piece with it, isa box to receive a coiled spring, one end 
of which is secured to the plate, and the other to the arm e or the 
arbor which carries it. The object of this spring is always to return 
the indicator to its normal position, that is, with its front edge in 
coincidence with the radius line 6. A stop pin g is provided at the 
back of the plate a, against which the arm e lies when the gauge is 
not in use. In order to gauge a piece of wire or other article, the arm 
e is moved round against the pressure of the coiled spring until there 
is ample space between the edge of the plate a and the pin fto permit 
of the insertion of the wire or other article to be measured. When 
the wire is inserted between these surfaces the spring is allowed to act 
and draw back the indicator as far as the inserted wire will permit, as 
shown at Fig. 1. The indicator will then point out on the dial the 
graduation corresponding to the gauge of the wire applied to the 
instrument. 








. WRIGHT’S APPARATUS FOR FEEDING FURNACES. 
PaTeNT DATED 9TH JuNE, 1857. 


Tuts invention, by William Wright, of Forth-street, Newcastle-upon- 
Tyne, relates to a peculiar construction and arrangement of self- 
acting apparatus for feeding or supplying furnaces with fuel, by which 
a regular and gradual delivery of the coals into the furnace is effected, 
whilst the heat of such furnace will coke the coal before it actually 
reaches the fire, and thus prevent the production of smoke. The 
invention is more particularly applicable to glass furnaces, although 
it may be applied to any other furnaces requiring a regular feed. 





The illustration shows a front elevation of a portion of a glass-house 
cone fitted with the improved self-acting feeding apparatus. A is 
the cone of the glasshouse, which is furnished internally with an 
ordinary horizontal screw fan wheel B, nearly filling the internal 
horizontal area of the lower portion of the cone. A bevel pinion C is 
fast on the upper end of the spindle of the fan wheel, and gears into 
a bevel wheel D, fast on one end of the horizontal shaft E, which 
passes out through the side of the cone, and carries near its opposite 
end a bevel wheel F, which gears into the corresponding bevel wheel 
G fast on the upper extremity of the vertical shaft H. The lower 
end of this shaft is fitted or formed with an endless screw or worm 
gearing into a worm whee! K, which is fast on the outer end of the 
Archimedian screw shaft L; this shaft works in a cylindrical casing 
M, the inner end of which opens into a vertical passage N leading to 
the furnace O, whilst near the outer extremity on the upper side this 
casing opens into one of two inclined passages P (one only being 
shown), the second passage leading to a second furnace. These two 
inclined passages unite at their upper ends and there form a box or 
receptacle for the fuel, which is supplied to them by means of the 
elevator R, a portion of which only is shown. The elevator is also 
driven from the horizontal shaft E & means of a worm §, fitted on it, 
and gearing into the worm wheel T, fast on the shaft U, which 


' actuates the elevator. The ascending current of air up the cone A 
| will rotate the fan wheel B, which, through the gearing referred to, 
| imparts motion to the whole of the feeding mechanism for a pair of 
furnaces. The elevator raises the coal, which has been previously 
| broken into proper sized pieces, and deposits it into the receptacle at 
the top of the passage P, whence it descends by its own gravity to 
the Archimedian feeding screws L in each furnace, and is thus pro- 
oe: until it reaches the aperture N, when it falls into the furnace 
, which is kept constantly and regularly supplied with fuel. 





DE BLAQUIERE’S MODE OF CONNECTING SUBMARINE 
CABLES. 


Patent Datep 16TH June, 1857. 


Tas invention, by William Barnard de Blaquiere, R.N., of 50, Pall 
Mall, consists in improvements in connecting the ends of submarine 
electric telegraph cables. 

Fig. 1 is a longitudinal section of the proposed coupling apparatus 
for connecting the ends of submarine electric telegraph cables ; a is a 
metal tube having at each end a portion attached to the other part 
by a hinge ; the central portion of the tube is filled with gutta percha, 
and has wires through it suitable for being connected to and from 
part of the conducting wire of the telegraph cables; c, c, are screw 
nuts which screw on to the ends of the tube, so as to hold down the 
moveable portions of the tube 4, 6, and firmly nip the ends of the 
cables. The junction is made in the following manner :—The ends of 
the cables are brought together, and one of the nuts is slipped over 
the end of each, then the ends of the cables are roughened or grooved, 
and this may be done by compressing them between suitable tools, so 
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as to form a series of indentations round them corresponding in form 
to indentations or grooves formed in the ends of the tube a, and in 
the moveable parts 5, 6. When this is done, the portions of the tube 
a which are covered by the pieces d, 6, are filled in with gutta percha 
in a plastic state, then the pieces }, 6, are shut down, and the screw 
nuts ¢, ¢, are screwed on; the junction is then complete. 

Fig. 2 is a longitudinal section of a coupling apparatus constructed 
in a somewhat different way from that just described; the tube a is 
made in two halves or parts, and the wires in the middle of the tube 
are dispensed with, so as to allow the conducting wires in the two 
cables to be connected directly to each other. The two portions of 
the tube a are filled in round the ends of the cables with gutta percha, 
or this may be omitted if it is considered more desirable, and they 
are held together by screw nuts c, c, as before. In place of grooving 
the ends of the cables as above described, the ends of the covering 
wires may be turned back over a metal ring, as is shown in Fig. 2, 
and this arrangement the patentee considers preferable to that first 
described. 





INSTITUTION OF CIVIL ENGINEERS. 
JoserH Locker, Esq., M.P., President, in the chair. 
ABSTRACT OF PAPER ON RAILWAY BRAKES BY MONS, GUERIN. 
(Concluded from our last. ) 

ANOTHER point to which attention had been directed was the 
manner of working the brakes, and the source of the power for 
acting on them. The employment of the steam pressure from 
the boiler for this purpose had been proposed and tried on the 
continent. Hydrostatic pressure had been tried by Mr. Miles, 
in 1855, on the Shrewsbury and Hereford Railway. Several 
ingenious but costly applications of electricity and electro- 

magnetism had also been tried, but without success. 

The author then proceeded to point out what he considered 
to be the radical defects of the present system. The engine- 
driver, who regulated the moving power, and who ought also 
to have at his command all the means for stopping the train, 
was obliged to communicate by signal with the brake guar.s, 
and to rely on their assistance for checking the velocity. In 
nearly all the various arrangements which had been proposed 
for rendering brakes self-acting it had been an essential con-, 
dition that the engine-driver should, in the first instance, stop- 
or slacken, his motive power, in order to bring, or at least pre, 
pare to bring, the brake apparatus into action. Mr. Nasmyth- 
in 1839, proposed to take advantage of the pressure exerted on 
the buffers, when the engine-power was stopped, by the mo- 
mentum, or “ vis viva,’’ accumulated in the mass of the train. 
This was the principle adopted in the brake proposed by the 
author. 

In 1846, the late Mr. George Stephenson introduced on the 
Liverpool and Manchester Railway a self-acting buffer-brake, the 
principle of which had been described, in 1833, by Mr. Robert 
Stephenson, to the Committee of the House of Commons, on 
the original London and Birmingham Bill. The brake to which 
he adapted the self-acting apparatus was the ordinary one, with 
the friction blocks connected by knee-jointed links. The hori- 
zontal shaft working the knee-joint action carried a short lever 
at each extremity, placed just outside the truck-frame, and acted 
on by a rod communicating with the buffers. The moment any 
pressure came upon the buffers, by the momentum of the train, 
the rods and levers caused the brakes to be forced against the 
wheels; and by means of an ingeniously-arranged tension spring 
the force acting on the brake could be varied at pleasure. When 
it was intended to back the train, the apparatus wa sthrown out 
of action, by a simple contrivance for raising the bar out of con- 
nexion with the buffers. An account of this ap»aratus was 
given in the first volume of the “ Practical Mechanics’ Journal.” 

The claim of the author was for carrying this principle into 
practice more effectually and beneficially than previously, and 
for removing some obstacles which stood in the way of its 
general adoption. The most serious of these was the difficulty 
of throwing the brake apparatus out of gear during the indis- 
pensable process of backing and shunting the trains. 

The author’s invention was described to consist mainly in an 
adaptation of centrifugal force, which perfected Mr. Stephenson's 
brake, and rendered it automatic. The lever on the brake 
spindle was attached to the middle of one of the buffer springs. 
When the buffer rods were pressed in, this spring moved with 
them, carrying inwards the end of the lever, and thus throwing 
the brake into action. This intervention of the buffer spring 
was important, inasmuch as it tempered the force applied, and 
so prevented any sudden strain, and consequent dislocation of 
the brakeing apparatus. 

The facility of backing and shunting was obtained by means of 
a cast-iron centrifugal clutch, attached to one of the main axles, 
on which it swung, revolving with the axle. When the train 
attained a certain velocity, the position of this clutch changed, 








and the forked piece attached to the cross-beam of the carriage 
frame was raised, The apparatus was then ready to be brought 
into play by pressure on the buffers, When the train was at 
rest, or was travelling at a speed below the determined velocity, 
the forked piece dropped down between the carriage frame and 
the shoulder of the draw-hook, and in that position prevented 
the inward motion of the buffer-spring, which was necessary to 
bring the brake into action. The train could then be backed or 
shunted without the brake acting. 

This brake apparatus had been extensively adopted in France, 
and was about to be tried on some English lines. It was simple, 
cheap, and effective ; and though useful for all trains, it was 
peculiarly adapted for passenger trains travelling at high veloci- 
ties. In several instances serious accidents had evidently 
avoided by the rapidity with which the brakes could be brought 
to bear upon all the wheels of a train ; and it was submitted that 
on English railways, where such high rates of travelling were 
common, they were almost indispensable. 

The discussion of the paper was reserved for the meeting of 
Tuesday, Jan, 19th, 





January 19th, 1858. 
Josrru Locks, Esq., M.P., President, in the chair. 

The discussion upon Mons. Guérin’s paper “On Railway 
Brakes,” was continued throughout the evening. 

It was remarked that, in 1841, the late Mr. George Stephenson 
had stated before a select committee of the House of Commons 
that brakes had a very important influence upon the safety of 
railway travelling, and expressed the opinion, that if a self-acting 
brake power could be brought to bear simultaneously upon all 
the carriages in a train, it would be infinitely superior to a 
separate brake and brakesman to each carriage. 

The non-success of many plans which had been tried was 
attributed to the desire to make them automatic, the apparatus 
for which prevented the free use of the brake in shunting or when 
standing in sidings. 

A description was then given of Mr. Newall’s system of brakes, 
which had been in successful operation for the last five years, 
on the East Lancashire Railway, and which was fitted to all the 
rolling stock on the Manchester, Sheffield, and Lincolnshire, and 
on the St. Helen’s Railways. It was also in partial use on six or 
seven other English lines, as well as on the Great Northern of 
France, This system was not intended to be automatic, except 
in such cases as the breaking loose of a portion of the train, or 
the liberation of the catches by some violent action. The guard 
or engine-driver could instantly and simultaneously apply all the 
brakes in a train, which were only kept out of action by a 
balance-catch easily liberated. In ordinary brakes power was 
required to apply the pressure; but in Mr. Newall’s system, on 
the contrary, power was necessary to remove it. In this appa- 
ratus a spiral steel spring, 34 inches in diameter, contained in a 
cylinder, operated upon the brakes, either through the interven- 
tion of along lever, when placed vertically, or directly on an arm of 
the rocking shaft, when placed horizontally. The whole of the 
brakes were connected together by a long shaft running under 
the carriages, throughout the entire length of the train. The 
spring was drawn up ready for action by means of a rack, having 
a piston-head working through the open end of the cylinder, 
The opposite end of the rack was connected either with the 
long lever, or with the arm of the rocking-shaft, As 
this rack was geared by a pinion with the shaft run- 
ning the length of the train, it would be evident that 
all the brake springs would be operated upon at the same 
moment. The long bar was made to revolve through bevel 
gearing at each end of an upright shaft connected with the guard’s 
handle, on the spindle of which a ratchet-wheel was set; 
this was prevented from revolving by alight catch weighted 
at the opposite end, so as to fall off readily, and to keep out of 
action, except when put on by hand. Whenever this catch was 
released the brakes instantaneously came into action. This 
could be effected either by a slight reverse motion of the guard’s 
handle, or of that of the tender brake, or by a signal cord, such as 
was used on the Great Northern Railway, or by a small incline 
plane attached to the fixed signals on the line, or a hand-block 
laid between the rails, which, catching the foot-roller of the up- 
right bar, forced it up and lifted the catch, 

The connecting bar, running the whole length of the train, 
was made of iron tubing two inches in diameter, with an extend- 
ing slide, about six feet in length, of square iron, working in a 
steel square in the tube. This allowed for the different lengths 
of the buffers and the extension of the train; whilst the double 
ball and socket joints at each coupling allowed for the differences 
in the heights of the carriages and for the curvature of the trains. 

Several applications of the same principle were described, in- 
cluding a tender fitted with the hanging, or flap brake, with the 
long lever and vertical spring, and the ordinary slide brake with 
the rocking shaft, but with the spring placed horizontally under 
the carriage, so as to have a direct motion upon the arth. The 
vertical spring arrangement was considered the best. 

During the year 1853, two trains were run daily between 
Manchester and Colne, with a view of testing the comparative 
amount of injury to the railway and rolling stock where a single 
ordinary brake was used, and where Mr. Newall’s brake was 
employed. The result was, that afier running 47,000 miles, the 
van wheels of the latter, on being swung, were found to be worn 
equally; whilst the wheels of the ordinary brake van had to be 
turned up thrice during the twelve months. 

The increased brake power enabled the train to be brought up 
within a much shorter distance. With a train composed of ten 
carriages, eight of which were fitted up with Mr. Newall’s brakes, 
and two with ordinary brakes, giving a gross weight of train, 
inclusive of engine and tender, of 88 tons, on a level line, with 
one ordinary brake applied, at a speed of 40 miles per 
hour, the train was stopped in 800 yards. With two ordinary 
brakes applied, at a speed of 42 miles per hour, the 
train was stopped in 620 yards. With Mr. Newall’s brakes, at a 
epeed of 50 miles, the train was stopped in 310 yards; at a speed 
of 48 miles, in 192 yards; at a speed of 40 miles, in 138 yards ; 
and at a speed of 33 miles, in 120 yards; at a speed of 48 miles, 
in 371 yards, when descending | in 40; at a speed of 45 miles, in 
430 yards, when descending 1 in 38; and at a speed of 38 miles, 
in 218 yards, when descending 1 in 532. In every case the 
ordinary brake on the tender was used. 

Mr. Newall’s brakes had not been found to get out of order, 
and the employés had great confidence in their action. The 
prominent advantages were, promptness of action, —bringing up 
the train steadily without any jerking and consequent risk of 
breakage—being self-acting, when -_ accident happened—and 
each single vehicle, being fitted with the apparatus, formed a 
complete brake. 

A review was given of the various “brakes” that had been 
attempted, and had been partially introduced, commencing with 
that applied by Mr. George Stephenson in 1832, upon the Liver- 
pool and Manchester line, which was described before a committee 
of the House of Commons, in 1833, by Mr. Robert Stephenson 
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This brake was at that time proposed to be worked by the 
momentum of the train. 

Lord Dundonald’s system, in 1835, of reversing the engine and 
carriage frames from above to below the axles, and the use of 
sledge brakes, was also explained. 

Then came Mr. W. B. Adams, in 1838, with a system of brakes, 
to act by nipping the upper tables of the rails between two 
horizontal bars, like a parallel ruler. 

In 1839, Mr. James Nasmyth, whose self-acting brakes were 
tried on the Leeds and Manchester line. These brakes acted 
through the medium of the buffer-rods, but they had such serious 
defects as prevented their general use. 

In 1840, Mr. W. B. Adams specified a system of brakes acting 
through the buffer-rods, and the same principle was again tried 
in 1852 by Major Robbins; there were, however, inherent defects 
which precluded success. 

In 1842, Mr. Lee brought forward a brake, which was subse- 
quently tried on the Eastern Counties Railway ; it was a sledge 
brake; but like those of Mr. Bodmer, in 1844, and of Mr. W. b. 
Adams, in 1846 and 1851, it was not successful. 

In 1852, Mr. Handley's brakes were applied to tank engines on 
the Eastern Counties Railway. They were somewhat similar to 
those of Mr. Lees, but, at great speeds, fracture appeared to be 
inevitable. At about the same time Mr. D. Gooch applied sledge 
brakes between the driving wheels of a tank locomotive, but that 
system was abandoned. : 

Mr. Newall’s system of brakes varied from all these in two im- 
portant particulars. Every carriage of the train could have brakes 
applied by the guard, and all the brakes were previously prepared 
for instantaneous action, in case of emergency. The disadvantages 
were, in its being necessary to connect all the brakes together by a 
continuous length of shafting. 1t was admitted that the advan- 
tage of applying the brakes by the agency of springs was fully 
attained, although the brakes could not be called “ self-acting,” 
inasmuch as the manual labour of winding up the racks and 
throwing off the catch was always necessary, except where provi- 
sion was made for putting on the brakes by means of an inclined 
plane upon which the shaft touched in travelling over it. 

Mr. Chambers’ brake which had been tried on the North 
London Railway, was described ; and a wheel was applied beneath 
the carriage frame so as to slide longitudinally, and a short 
leather band passed from this wheel to one of the axles, Bya 
slight pressure on a lever, the guard moved the wheel forward so 

as to tighten the band on the axle, when the wheel moved round 
and acted upon the brakes. Here the force of momentum was 
used to apply the power very gradually. 

Mons. Lefevre applied the momentum through the buffer-rods 
by the agency of one of the buffer springs which was made to 
slide forward in its bed. In this system there was not any 
mode of lifting the brakes out of gear, when it was necessary to 
back the train unless it was done by hand, and a connecting 
process was needed in making up the train. ; 

Mons. Guérin'’s brakes acted by the momentum of the train 
through the medium of the buffer spring, which was also made to 
slide forward, but with the important difference to all the others, 
ofthe momentum of the train being made to act upon a centri- 
fugal governor on the axle of one pair of wheels; this contri- 
vance enabled a lock-bar to be thrown in or out of gear, and so 
to regulate the action of the brakes without any manual labour, 
as to permit the backing of the carriages and to do away with any 

continuous connexion. 

It was evident that in all the self-acting brakes acting through 
the momentum of the buffers, the engine and tender were the 
fulcrum of resistance on which the momentum must impinge. 
It was found in practice that the momentum of four carriages 
was requisite to give suflicient pressure on the brakes. Thus 
several carriages not being acted upon, a hand brake became 
necessary. For this purpose, therefore, Mr. Chambers’ brake 
seemed to be best adapted, as requiring little hand power. 

The skidding of the wheels was no doubt a great evil to be 
avoided by any means. It was believed that a sledge brake 
acting on the rails through the agency of springs by the action 
of the buffers was the true principle yet to be worked out. By 
such @ process the wheels and the rails would both be saved from 
injury, and the automatic regulator of Mons. Gaérin was a piece 
of mechanism that could not be dispensed with. 

It was shown that the expense of adapting Newall’s brakes to 


~ an old carriage would be about £12, and to a new carriage would 


be about £25. The use of these brakes was found to be very 
satisfactory on all the lines to which they had been applied. On 
the East Lancashire Kailway they had been used for about five 
years, and on the South Western Railway it had been found 
that, by the facility they afforded in stopping at numerous 
stations, about fifteen minutes was saved in the journey between 
London and Windsor. Several engineers had recently made a 
journey to France expressly to examine Guérin’s brake, and they 
were able to bear very satisfactory testimony to the merits of 
the system, which had been applied to two hundred carriages on 
the Orleans Railway alone, and during upwards of three years had 
been generally approved. 

It was noticed as a peculiarity, that soft cast-iron was used 
instead of wood for the brake blocks, and if it did not produce a 
bad effect upon the tyres the substitution would be economical. 

It was observed that there were cases when the proper moment for 
applying the brakes could only be perceived by the driver, or by 
the guard, separately or simultaneously. It appeared that Newall’s 
brake could be so used, — but it was doubted whether under 
Guérin’s system, which acted only by the pressure of the buffers, 
the same effect would be as quickly obtained. 

In case of a train of carriages getting off the rails on longituci- 
nal timbers, a distance of a quarter of a mile had been known to 
be passed over before the train was brought to rest. Now wita 
brakes that acted too rapidly, the danger was that the carriages 
would be thrown upon each other, and great injury would ensue, 
In such cases the application of automatic brakes was question- 
able. 

In ordinary trains the brakes were now only attached to the 
guard’s van and the tender, If, therefore, by the new system, 
automatic brakes were to be applied to the carriages, they must 
be adapted to all; as in the making up of mixed trains it would 
be inconvenient to have only a partial adaptation. Both Newall’s 
and Guérin’s plans were simple, and were adapted to their pur- 
poses ; the latter beimg rather the simpler of the two, and they 
certainly merited a full experiment. 

High eulogiums were passed upon the ingenuity of both sys- 
tems; and whilst it was admitted that they were susceptible of 
being made very useful, their adoption must not be forced upon 
railway companies, until, by continued use for some considerable 
period, their merits and capabilities were fully developed. 

It was announced that a trial of Guérin’s brakes would be made 
on the South Eastern Railway. 





Tue Attantic Teteorarn Casie.—President Buchanan and the 
y of the Navy warmly approve, and have acceded to, the ap- 


Secretary 
lication of the Atlantic Telegraph Company for the steam frigate 
jiagara to assist in laying the submarine cable between Ireland and 

Newfoundland in June next. 





ROYAL INSTITUTION. 

Tue evening meetings for the season of the members of the 
Royal Institution were resumed on Friday last. It has been 
usual for Professor Faraday to deliver the lecture on the first 
evening of the season, but on this occasion his place was 
supplied by Dr. Tindall, who took for his subject “Some of the 
Physical Properties of Ices.” The force of crystallisation, on 
which the solidification of water depends, was described to be 
intermediate between gravitation and the vital force; and the 
beautiful manner in which the particles of matter are arranged 
during crystallisation was brilliantly illustrated by the erystalli- 
sation of ammonia under the influence of the electric light, the 
process being made visible to the company by projecting a 
magnified image of the crystallising alkali on to a screen. As 
the crystallisation of water depends on the abstraction of heat, 
Dr. Tindall explained, in the first place, the specific relations of 
heat to water, ice, and air, which exhibit the following remark- 
able peculiarities :—1. A quantity of heat necessary to raise a 
given weight of water one degree would raise an equal weight of 
air four degrees, 2. A quantity of heat necessary to raise a given 
volume of water one degree would raise an equal volume of air 
3,080 degrees. 3. A quantity of heat necessary to melt a given 
quantity of ice would raise an equal volume of water 140 degrees, 
4. A quantity of heat necessary to melt a given quantity of ice 
would raise an equal volume of air 431,200 degrees. To impress 
still more forcibly the small specific capacity of air for heat as 
compared with water, Dr. Tyndall exhibited two flasks, one of 
them being very diminutive, and the other of vast proportions, 
the smaller of which held a quantity of water equal in weight to 
the air contained in the larger one; and, though so different in 
volume, the heat required to raise the water in the little flask one 
degree was stated to be sufficient to raise the air in the larger 
one four degrees. After some remarks on the peculiar crystalli- 
sation of water by the abstraction of heat, Dr. Tindall proceeded 
to mention some experiments he had made with a view to 
discover the phenomena that occur during the melting of ice. 
On directing a ray of the sun's light through a block of ice, he 
observed during the course of the ray the formation of a number 
of bright stars, each one of which resembled a flower of six 
petals. These appearances occurred in the midst of the block 
of ice when there was no communication with the external air ; 
and as water occupies less space than ice he was led to conclude 
that the centre of the bright stars must be either vacuous or 
consist of highly rarefied air. The experiment which Dr. 
Tyndall had originally performed among glaciers he repeated 
with cousiderable success in the lecture-room by the aid of the 
electric lamp, when those who were near the screen on 
which the image was projected perceived the bright stars 
forming in the ice. Corresponding phenomena are observable ona 
large scale in glaciers, where many paces, apparently containing 
air and water, are perceived. Dr. Tyndall conceives that those 
bubbles in the ice have been the nuclei of liquefaction, under the 
influence of the rays of the sun, and that they consist of water 
and highly rarefied air. A large portion of the lecture was de- 
voted to the consideration of the formation of glaciers ; on which 
subject Dr. Tyndall differs from Professor Agassiz. The effect 
of pressure, accompanied by moisture, is quite sufficient, in Dr. 
Tyndall’s opinion, to convert snow into cold ice; and in confir- 
mation of it he adduced the following remarkable experiment :— 
A piece of ice was laid on the top of a small mould and subjected 
to hydraulic pressure. The ice was broken to pieces as it was 
squeezed into the mould, but after,great pressure had been applied, 
it was turned out of the mould as solid-looking and as clear as if it 
had been frozen in it. Another experiment was exhibited to 
show that in the absence of moisture the same effect would not 
be produced. <A piece of ice was rendered intensely cold by ex- 
posing it to solid carbonic acid and ether; and having been com- 
pressed into the mould by the hydraulic press, it did not form 
again into solid ice, but fell to pieces when turned out of the 
mould. From these experiments it was inferred that snow is 
converted into ice on the glaciers by great superincumbent 
pressure, at a time that it is partially melting. 

In the library there were displayed a large collection of beauti- 
ful photographs by Fenton, some views of Swiss scenery, several 
specimens of crystallography, a fine piece of plate by Hunt and 
Roskell, and busts of the Princess Royal and the Prince of 
Prussia. 

Sas 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


GYROSCOPE, 


Srr,—I have read Mr. Hunt's letter in page 45 of your paper 
with pleasure, as it will help to throw more light on a subject 
which is not so generally studied as it deserves to be; and, in 
replying to it, would wish to premise that I do so, not in a con- 
troversial or captious spirit, but with a desire to see the more 
obscure parts of the subject placed in a clearer point of view. I 
have, therefore, read over my former letter and Mr. Hunt’s, and 
find nothing very contradictory in them. We are agreed 
about the truth of M. Foucault’s principles, which the report in 
page 453 (Dec. 18th, 1857) seemed to me to impugn, and we 
only differ in our estimate of the degree in which the mechanical 
difficulties of the problem affect the result. 

That report I believed calculated to mislead the public on 
many important points. In receiving it, I carefully avoided 
making Messrs. Hamilton or Elliot responsible for its errors, and 
looked only to the sense in which a general reader would have 
interpreted it. 

So regarded, it would lead to the impression that M. Foucault’s 
experiments were most defective in theory and practice: an im- 
pression as unfounded in fact, as unjust to that gentleman. 

I am most anxious to avoid any approach to that cavilling and 
often discourteous style which too frequently involves news- 
paper discussions in a mist of verbal trivialities ; but I must say 
that Mr. Hunt's letter affords no illustration of his statement in 
the opening paragraph, that “Mr. Ryley is not himself quite ac- 
curate in all his statements.”” That letter goes on to explain the 
great difficulty of constructing and adjusting Foucault's gyro- 
scope, which perfectly agrees with my former statements. But 
I cannot admit that the only way of ascertaining the correctness 
of the instrument is by trying if it produces the very results it is 
intended to demonstrate. 

When we know the true north, we can readily infer that a 
gyroscope which does not indicate the points of the compass cor- 
rectly is imperfectly adjusted, but we have to discover then 
by other tests where the error lies. 

When we have detected all the errors which affect the result, we 
can then repeat the experiment with confidence. But without 
pre-supposing any knowledge of the result, other methods of 
discovering the defects of the instrument may be readily devised. 
If, for instance, two gyroscopes, separately constructed, give 
parallel results in all cases, we should be quite justified in be- 
lieving those results correct. Professor Elliot’s objection must, 





therefore, fall to the ground, unless he is prepared to prove that 
there is no other method of correcting and testing a gyroscope 
except one, viz., by trying if it produces the required result. 

Again, in the experiment for finding the latitude, which I have 
often performed, the “balancing of the instrument” can (not, 
as Mr. Hunt observes) “be obtained by observing its behaviour 
in action.” 

In speaking of the experiment for finding the points of the 
compass, I said that “‘ the gyroscope should be constrained to 
move with its axis in the true horizontal position;” but Mr 
Hunt corrects this, and says the condition is “ with its axis at 
right angles to the axis about which it is free to turn.” I, how- 
ever, with all deference, prefer the former condition, which vir- 
tually includes the latter, and expresses in addition the neces- 
sary condition for preventing an unequal friction on the pivots. 
I quite agree with Mr. Hunt, that the gyroscope would be a very 
inefficient method of exactly determining the diurnal revolution 
of the earth. I should as soon think of measuring an arc of the 
meridian with a carpenter's rule. But if in these latitudes it in- 
dicates a movement in azimuth of about one degree in five 
minutes, we may safely infer that a day is about twenty-four 
hours long. 

The next point I would notice is the oft-urged objection of 
the inaccuracy arising from the axis of a free gyroscope becom- 
ing inclined to the horizontal plane, and thus introducing a 
foreign force, viz., that caused by unequal friction on the pivots 
of the fly-wheel. The fact is, that in the free experiments the 
axis, if directed at the commencement due north, will describe a 
right cone of large aperture, having its apex at the centre of 
gravity of the instrument, and lying on the horizontal plane—the 
initial position of the axis being the line of contact of the cone 
and plane. Hence it follows, that a movement in azimuth of 
one degree involves but a very small inclination of that axis to 
the horizontal. The unequal friction so developed will tend to 
communicate a very small motion in azimuth to the rings, and 
this, by the composition of rotation, will operate to increase or 
diminish the movement in altitude of the axis, according to the 
direction of the rotation of the fly-wheel, but will not sensibly 
affect its motion in azimuth. But, says Mr. Hunt, the effect of 
the friction of the pivots of the rings may be computed ; but this 
unequal friction on the pivots of the fly-wheel would defy the 
best mathematician living. 

He should be more than a mathematician, viz., a good experi- 
mental physicist, who would compute either; but, without pre- 
tending to be either one or other, I think I can show how this 
inaccuracy can be completely eliminated, namely, by trying the 
experiment twice with opposite ‘rotations and taking the mean of 
the results, for as the other conditions remain unchanged, their 
difference will be just twice the amount of error arising from 
unequal friction on the pivots. Joun Ricby, A.B. 





ROYAL AGRICULTURAL SOCIETY. 
Sm,—Truly may it be said that all the world is a stage, and 
the mechanical world especially so, At one time the favourite 
piece was “‘ The Blast-Pipe ;” at another, “ Aerial Navigation ;” 
then came the tragedy called the “ Launch of the Leviathan ;” 
and now it is the farce of “The Royal Agricultural Society, or 
Agricultural versus Mechanical Engincers.’”’ Controversy also 
appears to be a species of epidemic—one party is afflicted with 
a high and low pressure fever, another is now labouring under 
a confirmed “ Liver” complaint; but as I am desirous of acting 
a part in the above mentioned farce, I will, with your permis- 
sion, at once make my debdt, by concurring in the opinion of 
“One of your Readers,” that the Royal Agricultural Society 
has no right whatever to make rules expressly either for the 
construction or for the working of the so-called agricultural 
engines in defiance of all established mechanical rules. It would 
be far more to the credit of the makers of such engines, and to 
the advantage of the public, if they copied the locomotive more 
closely in every detail, with the exception of having larger 
tubes : for although a locomotive will burn coal very well with 
1} tubes, the other engines will not, without choking. The 
owners of portable engines would, undoubtedly, be putting 
money in their pockets, by entrusting the working of their 
engines to more intelligent and better educated men than those 
now too frequently employed. There has been a sad degeneracy 
amongst engine-drivers of late years, not only as regards these 
engines, but also locomotives, the evil effects of which are seen 
in the frequency of accidents and boiler explosions; and most 
sincerely do I hope to see the day when steam-engines of every 
description will be entrusted only to experienced mechanics. 
I should also like to see the makers of portable engines drop 
the name of agricultural engineers, and not only call them- 
selves, but actually become, mechanical engineers.* Again, I 
say, let some of these would-be engineers copy the first parent 
of the portable engine more closely. I do not include all 
makers of portable engines under this head, as there are some 
two or three firms whose work, I believe, cannot be surpassed. 
But take Boydell’s traction engine for an example of modern 
engineering. True, it is an idea but in its infancy; but just 
place it alongside either a modern locomotive or a thorough- 
bred cart horse, which it threatens to annihilate, and what is it 
but a hideous deformity—a complication of rods, cranks, 
wheels, levers, &c., with a wheel, &c. &c., apparently picked up 
at some marine-store dealer’s, and at once designated a patent 
steering apparatus—in fact, a closer resemblance to the account 
given in Chambers’ Journal, some years ago, of the first loco- 
motive, by Jabez Doolittle, I should think the world never 
saw; and although not having adopted the prophet’s mantle as 
an outer garment, I will venture to predict that, in spite of its 
patent shoes, it will be a bootless affair. I understand they 
are now being constructed with three wheels—mammoth per- 
ambulators ; but, be it remembered, these vehicles are easily 
capsized in the hands of a careless nurse-girl. But I have 
already trespassed too much on your valuable time and space, 
and, in conclusion, beg to say, I am an ardent admirer of the 
locomotive. TRUE BLUE. 
Janu. 25th, 1858. 





HIGH-PRESSURE STEAM. 


Srr,—It appears from the length of the letter of “J. B.,” given 
in your last number, that he is determined to make up for the 
want of truthfulness and soundness of argument by the quantity 
he presents ; this is no unusual occurrence, as, where men’s Views 
are clear and correct, they generally state them with brevity and 
precision. If “J.B.” supposes I am about to trouble myself 
with all the irrelevant matter he has put together in his letter, in 
the same careful way I dealt with his former letters, he is under 
a misapprehension ; as, seeing the product so fully as I do in this 
letter, I can form a more correct estimate of its producer, and 








* We do not agree with our correspondent on this suggestion. We con- 
sider the distinctive term of use. Mechanical engineering embraces many 
distinct branches. We have the gas engineer, the hydraulic engineer, the 
marine engineer, the locomotive engineer—why not, then, the agricultural 
engineer ? 
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THE ENGINEER. 











shall, therefore, show sufficient of the whole, by sample, to enable 
all candid men to judge of the bulk. 

As the part directly bearing upon my former replies to him is 
brief, I shall bring it out of the mass, and place it here before 
your readers, It is as follows:—‘ J.B.” first supposes steam 
working an engine to churn the water, by which 100 Ib. of water 
are heated one degree, and the steam carries as much heat to the 
condenser as will raise the temperature of 1,000 1b. of water 
one degree. “Then if the steam still carries the same quan- 
tity of heat to the condenser, notwithstanding the motion 
it gives to the engine, we should by this means have 
1,100 lb. of water raised one degree,—surely an amazing 
result! But I would ask such as can believe in this, whence 
have we to conceive this surplus heat to spring? By answering 
this single question in a satisfactory manner, Mr. Craddock will 
give greater support to his views than he ever will by volumes 
of such letters as he has written. I did not imagine that Mr. 
Craddock would have attempted to bolster such an absurdity. 
If, however, he will persist in asserting that 100 lb. or any other 
quantity of water can be raised in temperature, without abstract- 
ing a like quantity of heat or energy from some other body, he 
must remain in the position he has chosen, and rank with those 
that still believe in the possibility of perpetual motion. Mr. 
Craddock’s letters are, however, somewhat conflicting. What 
he means by asking if I require to be told that human beings, 
even with the aid of science, have no means of producing (cre- 
ating, I presume he means) a power of any kind, I cannot com- 
prehend.” 

I will not insult your readers by supposing there is oneamongst 
them that does not see that my remarks contained in the letter 
from which “J. B.” quotes (and to which he appends his interpre - 
tation, and substitutes the word creating for producing) is a com- 
plete answer to the “ single question” he would have us believe 
is not answered. If “J. B.’s” understanding be so obtuse that 
he cannot discriminate between an effect which is produced by 
an obvious and visible cause, and that of the cause itself, having 
its first existence given to it by creating power, that is no faulc 
of mine, and he must see to that. As to “J. B.’s” concern about 
the position I have chosen and its tendency to perpetual motion, 
and the consequent contempt with which its advocates are justly 
viewed by all right-thinking men, I simply reply that it can only 
be by some such subtle reasoning as “ J. B.” adopts, that men can 
either mislead themselves or others into a belief of the possibility 
of perpetual motion ; and if he is not labouring under that delu- 
sion, he entertains opinions equally absurd, as will hereafter ap- 
pear, as will also the candour and fairness of “ J. B.'s” dealings 
with the principles, opinions, and property of others. 

To read “J. B.’s” letter, one would be led to believe, if we did 
not know to the contrary, that the specific gravities of air and 
gteam, the specific heat of air, steam, and water, and the volume, 
latent heat, temperature, and density of steam under different 
pressures, was a thing but very imperfectly deduced by such 
men as Black, Watt, Dalton, M. Gay-Lussac, Dr. Ure, Berard, 
Delaroche, Apjohn, MM. Dulong and Arago, Lardner, and 
Pambour. It is bad enough to rob the living of their merit, 
but it is even worse to take the same liberties with the dead. 
With such a host of sound-thinking and carefully-experimenting 
men in support of the different abstract points under discussion, | 
“J.B.” must have a large am6unt of self-esteem, or think your | 
correspondents great simpletons, if he supposes that, after taking | 
stock of the amount of acuteness, or profound penetration, | 
candour, and fairness manifested in his letters, he can expect 
that we shall accept his authority instead of that of such men as 
I have enumerated. 

We will now select a few samples which indicate the character 
and quality of the large mass of matter of which “J. B.’s” last | 
letter is composed. In columns one and two he finds fault with | 
the manner in which some of your correspondents have neglected | 
the reduction of the volume of the steam by the reduction of | 
temperature when under expansion: and by way of correcting | 
them he gives a table of his own, in which he makes it appear 
that with one cubic foot of steam, at 10 1b. absolute pressure 
and resistance on the exhaust side of the piston, equal to 2 lb. 
pressure, the gain by expanding this one cubie foot of steam 
into five times its original volume, is but 101 per cent., and both 
the figures he gives, and his calculations, are curiosities in their 
way. For instance, he has made the discovery that, although 
the resistance on the exhaust side of the piston is but 2 lb., yet 
as this 2lb. pressure pervades the extra five feet of cylinder 
space, he increases the resistance at the end of the stroke to 
101b.; and further on he tells us that the power required to 
expel this steam of 2 lb. pressure cannot be less than the power 
imparted by the 10 1b. steam at full pressure, which would be 
1,382 Ib. lifted one foot. 

Before proceeding to give the true gain in the case supposed, 
the reader must be informed that the subject is here treated 
apart from friction and practical considerations, and “J. B.” as- 
sumes the volume to vary inversely as the pressure and the 
steam to be constituted as it is ordinarily understood, as he has 
not yet come to the explanation of his profound discoveries. 
Now the true state of the case is, that,finstead of the increase 
being 101 per cent., as he gives it, it is for the first doubling of 
the volume, or in expanding from 10 lb. to 5 1b., 70 per cent. in- 
crease ; in expanding from 5 Ib. to 24 lb., the increase is an addi- 
tional 66 per cent.; and the remaining } lb. in expanding 
through the last division will give 25 per cent., so that the whole 
increase is 161 per cent., instead of 101 per eent., as he gives it. 
In the above estimate I have made the proper deductions for the 
fall of temperature. On looking to “J. B.’s” table, it will be 
seen that the first line in his table corresponds with my esti- 
mate, so that he is forced to admit the 161 per cent. He takes 
the per centage on the gross, I have done so upon the available 
power, after deducting the 2 Ib. for back resistance, and all your 
practical readers will see that it amounts to the same thing, 
whether taken on the net or gross results, as the relative com- 
parison is the same. 

But “J. B.” is not to be beaten, so he introduces the absurd 
hypothesis of increasing the resistance on the exhaust side of the 
piston, after the ratio of 2, 4,6, 8,10, and in this way he comes 
to the conclusion that the force requisite to expel this 21b. pres- 
sure of exhaust steam out of the cylinder cannot be less than all 
the power the steam gave at 10]b. when used at full pressure, 
that is, before being cut off ; and he forthwith deducts that amount, 
and then tells your readers that all the gain from expansion is 
but 101 percent. I should think that none of your readers 
require to be told, unless it be “J. B.,” that the force resisting 
the piston would be but 2 lb. at any part of the stroke, if a 
proper communication be provided between the cylinder and 
the condenser ; and those of your readers who have had experi- 
ence with condensing and, above all, with condensing and 
expansive engines, know that the resistance on the exhaust side 
is greatest at first, and diminishes until the valve again closes 
the communication between the condenser and the then exhaust 
end of the cylinder. The question here raised is too absurd to 
require further comment. 

I will, therefore, separate error from truth in this case, by 











stating that ina cubic foot of steam, at 10 lb. absolute pressure 


there would be *712 of one cubic inch of water, and the inherent 


power contained in it, when viewed as “J. B.”” has put the case, 
is 1,382 1b. lifted one foot before cut off, and after cut off and 
by expansion in the way described above, the force or power is 
equal to 2,225 lb. raised one foot high ; the total, therefore, is 
equal to 3,607 lb, raised one foot ; and not, as “ J. B.” states it, 
1,382 lb. lifted one foot before cut off, and but only 1,395 Ib, 
raised one foot after cut off, so making his total represent 1,777 Ib. 
raised one foot. So that’ upon the insignificant drop of water in 
the shape of steam, which is only equal to -712 of one cubic inch, 
your correspondent “ J. B.” would, if he could, lead your readers 
to adopt an error of 830 in 3,607. To lead us to this result he 
taxes us with nearly two close columns of print and a singular 
diagram, intended to represent an indicator figure illustrative of 
his views. 

At the bottom of the second column he treats upon the inter 
nal condensation in the cylinder; but as what he says on this 
head is only an echo of what I published in 1845 and 1846, and 
was referred to in my letter given in your number for January 
15th, I shall pass it over with the single remark, that as 
others are very tenacious of exacting what they originate, I 
conceive I have the same right as they. Half of the third 
column is taken up with suppositions on forcing steam out of 
the condenser into the boiler, and imaginary resisting pressures 
and their effects upon using steam expansively ; but as no man 
in his senses would ever think of adopting some of them, 
and as the others have no bearing upon the question under 
notice, I pass on to the bottom of the third column, and here 
we find an instance of “J. B.’s” mode of reasoning, which, as 
I have intimated, is suited to lead to perpetual motion, or 
any other conclusion to which fancy or inclination prompts. 
“J. B.” gravely tells us that if air double its volume by ex- 
pansion, without doing what he calls external work, it does not 
fall appreciably in temperature; but if it double its volume 
under expansion in impelling a piston, it will fall nearly 170 deg. 
From this view of “J. B.,” as expressed in this and other parts 
of his letter, it is pretty clear that the heat he finds in the 
churned water does, according to his notion, in some mysterious 
manner pass from the steam or air in the cylinder into the 
churned water; but I positively deny his assumption as to 
the air losing more heat in its expansion in the one case than 
in the other, from the mere cause of its expansion to a like 
extent. That surrounding substances rob the air of more or less 
heat, according to their exposition and temperature, is true; 
but the mere fact of the air doing work, or no work, so 
long as it is suddenly allowed to expand to the same 
extent does not affect its temperature in the one case 
apy more than in the other. “J. B.” in this place uses the words 
energy and heat in such a loose sense as clearly to indicate that 
he confounds cause and effect. To any common-sense mind, it 
is obvious here that the heat is the cause; and what he calls 
energy is the effect, the result of which effect is found in the 
churned water ; but the heat which was the cause of this effect 
first sinks in temperature by passing into the latent state, or, 
more properly, to supply the greater specific heat of the air or 
steam as required by either of them as they increase in volume 
(the weights remaining the same) ; and, in the case of steam, 
the whole of this heat—or, as I have said, the cause of 


what “J. B.” calls energy — passes to the condenser. But 
now the specific heat of the matter which formed the 


steam is again changed by the steam becoming water, and the 
large quantity of heat the steam held in the latent or hidden 
state now shows itself in the sensible state in the elevation of 
the temperature of the 1,000 lb. of water 1 deg. To any other 
mind than “J, B.’s” it must appear natural that the effect 
is found in the 100 lb. of churned water, and the immediate 
cause of this effect in the 1,000 deg. of heat found in the con- 
densing water ; just in the same way, and for the same reason, 
that, on applying the engine to any other work, the quantities of 
work done indicates the effect of the steam ; and the quantity of 
condensing water used, and its elevation of temperature, in- 
dicates the heat or coals used to perform so much work. 

Pimlico, Jan. 26th, 1858. T. CrRappocK. 

[Does Mr. Craddock assert that, setting aside loss by radia- 
tion, all the heat held by the steam is to be found in the con- 
denser after the steam has done its work? If so, should we 
not theoretically be obtaining power without expenditure? As 
Mr. Craddock says, the effect is to be found in the churned water ; 
but surely we cannot hope to find the cause intact in another 
place? Would not this be really creative ‘—Ep. E.] 





HIGH AND LOW PRESSURE STEAM. 


Sir,—In a communication under this heading, your correspon- 
dent, T. Craddock, among the various improvements he takes 
credit for in the high pressure condensing class of steam engine, 
claims that of passing the steam through double cylinders, of 
which the cranks can be placed at right angles, &c. Now, not- 
withstanding the considerable attention Mr. Craddock has evi- 
dently given the subject, I should imagine that a patent granted 
to Mr. Samuel, in 1850, for an exactly similar arrangement may 
have escaped his attention, as also one to myself, in August, 1853, 
for using two or more cylinders supplied from one high pressure 
one, but reciprocating at different times. I am the more induced 
to call attention to the systems patented by Mr. Samuel and 
myself respectively, since others, some of whom have had their 
inventions illustrated in your excellent paper, have, from pro- 
bably a like oversight, I fear, subsequently wasted much time, 
and put themselves to unavailing expense, by patenting arrange- 
ments exactly similar in principle. 

There are one or two non-condensing examples of Samuel's 
engines in the neighbourhood of London, all of which have 
given great satisfaction from their economy. Other affairs which 
have fufly occupied my time have postponed my giving these 
engines so much publicity as I could have wished. I now make 
one step towards the remedy by forwarding you a lithograph of 
Mr. Samuel’s arrangement, with a report of some experiments 
made upon one of these engines by Mr. D, K. Clark; as also a 
lithograph showing two tri-cylinder designs on the principle of 
my patent, with a general description of the advantages I claim 
for it. I shall feel obliged if you will insert this in your next; 
and also if, at your earliest convenience, you will find room for 
an illustration, both of Mr. Samuel’s engine, as also mine; with 
so much of the report and description respectively as you 
may consider necessary to elucidate the advantages claimed. 

Geo, L. FuLiEr. 

69, Lombard-street, Jan. 27, 1858. 


We propose giving the illustrations referred to as soon as 
Ve propose giving 
possible.] 
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SILVER’S FLY-WHEEL GOVERNOR. 
Srr,—A very interesting letter in your paper of January 15, 
page 45, by Mr. Edmund Hunt, upon the gyroscope, closes with 
reference to my momentum or fly-wheel governor, in which the 
writer expresses a fear that it will not do for marine purposes, 
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for which it was designed, from the supposition that temporary 
changes of the position of a ship would cause it to jam upon the 
spindle, in consequence of the tendency of the wheel to rotate 
in a continuous plane. 

Now, the rigid tendency of a fly-wheel to rotate in a specific 
plane being almost totally annihilated when it is prevented 
from gyrating around either end of its spindle, no serious effect 
could take place from angular changes of position. If we puta 
common gyroscope in motion, and place a perpendicular imnpedi- 
ment to the movement in its orbit, it will fall, or it can be lifted, 
without any perceptible resistance or change of position—hence, 
as the governor is prevented from making any gyration around 
either of its supports, it will be easily subservient to the motion 
ofa ship; of this, however, an examination of the motion of a 
working model will satisfy any one * 

The using of a ily-wheel, as a governing medium for steam 
engines, in the way that it has formerly been done in France 
and America, and I believe is now in London, by placing it 
obliquely to a spindle in order to get the advantage of centrifugal 
force, is a much inferior plan to that of M. Bourdon, the inventor 
of the well-known pressure-gauge, who placed a ball on each end 
of an arm, with its centre upon a spindle, by which the use of 
centrifugal force was obtained without the inert resistance of 
two sides of a fly-wheel, which must always be at right angles to 
the spindle. 

As I desire to avoid introducing any thing for marine purposes 
that is not entirely efficient for all practical uses, particularly 
any instrument that would be depended upon in a great degree 
for the safety of machinery, I am most happy that your corre- 
spondent has thus criticised my invention, and consider it an act 
of kindness to name even a supposed fault ina novelty, as it may 
not only save the money of the originator but also exempt him 
from remorse in case of failure upon its application. 

Tuomas SILver. 





RAILWAY GUARD AND PASSENGER SIGNALS. 
Srr,—Colonel Yolland, R.E., having arrived this morning at the 
Tilbury Railway station, by direction of the Board of Trade, 
to examine my railway-passenger signal, the directing tube 
was tied on one side of a door handle of a carriage, and 
a piece of flat iron placed eight inches below the tube; when 
the train wis in full speed between Tilbury and Grays, I took 
the signal from my coat pocket and allowed it to shoot down the 
tube by its own gravity, when it exploded on the iron plate or 
rail with a loud report, but as the charge of powder in the signal 
was only twelve drachms, the colonel, who was in the rear end 
of the train, did not hear the report, while the other gentlemen 
who were in the front part of the train, did hear it. All that is 
requisite is to insert a charge which will produce a report to 
be heard the whole length of the train. The requisite charge can 
be ascertained after a few more experiments, aud besides, if the 
different carriages were furnished with a signal each, the word 
or report could be passed onwards by every second or third 
carriage to the front. By using a wooden screw plug instead of 
a cork for confining the charge, the report will be much louder. 
The chamber bottom of the signal being fortified by a disc of 
sheet iron, the steel pin may have a second percussion cap on 
its inner end : this will insure the perfect ignition of the charge, 
or if an iron nail, a cap on its point, as in the model I have had 
made, will auswer the purpose. In addition to the sharp report 
of the signal, there is the vivid flash and a cloud of smoke to en- 
list the eye as well as the ear of the guard and driver of the 
engine. It is more convenient to have the signal ready capped 
with a safety cover over the percussion cap, which cover can be 
taken off in an instant when the siznal is to be used. When 
intended for house defence, the lower end of the pin has a strand 
of slow match twisted round it; this will cause a pause of one 
second before the explosion takes place, so that it will have time 
to fall from the stirrup or iron-plate to the ground, and there 
burst among the assailants; it can be used as an alaruto-signal 
against poachers, or those who would rob a church or the Bank 
of England; when resting on a transverse pin in the tube, a 
slight pressure against the cord attached to the pin will draw it 
out, when the signal shoots down and ignites, or explodes on the 
iron plate. The common sense and instinct of self-preservation 
in the millions who travel by railways will pronounce on the 
utility of this signal. J. Norton, 

Rosherville, December 1st, 1857. 


P.S. The report of the experimental signal would have been 
much louder had the percussion cap been on the inner end 
of the pin instead of the outer. J. N, 


THE WAVE LINE, 

Sir,—I have been so much engaged lately that my Enor- 
NEERS have been unread for some weeks, and I regret that I 
have been unable to pay earlier attention to “ Engineer's As- 
sistant’s” letter in No. 105, p. 7. 

The meaning given in my letter referred to expresses my 
original meaning, and I am sorry that it should have been 
otherwise construed. “E, A.” is entitled to credit for his ma- 
thematical industry; there is a very slight difference in the 
two curves, but it is so slight as to be useless for practical 
purposes. 

As I have always studied the forms of ships as a question of 
hydrodynamics only, I did not at the time I wrote my Jast letter 
understand the meaning of “E. A.’s "attributing uniform acce- 
leration to the parabola. I consider that the motion of the fluid 
should be reckoned at right angles from the line of the vessel's 
motion; as the vessel moves through a fluid of unlimited ex- 
tent, the motion of the nearest particles is not the only calcula- 
tion to be made, as these particles are pressed upon by other 
particles, differently influenced. 

As to proof of the superiority of the trochoid form, I shall be 
happy to give practical proof by designing vessels with this 
form, which shall attain very high speeds, with a very small 
amount of horse-power. Tuomas Moy, 

1, Clifford's Inn, January 26th, 1858. 


= 





New Rattway Prosecrs.—A new Indian railway enterprise is 
announced under the designation of the * Great Southern of India 
Railway.” It is proposed to run from ‘Tuticoria, in the Madras 
presidency, to Madura and ‘Trichinopoly, through Tanjore to the port 
of Nagore, with an ultimate extension from Trichinopoly to the 
Madras line at Talem. Tie total length of the communication pro- 
jected would be about 800 miles, and the first section for which a 
#uarantee is asked on a capital of £1,000,000 extends over some 70 
miles from Trichinopoly to Nagore. A french company is understood 
to have secured the concession of a line from Atheus to the Piraeus. 

Rattways in AustrauiaA.—The extension of the works of the 
Northern Railway of New South Wales has been resumed at East aud 
West Maitland. 








* We have inspected Mr, Silver's models, and can vouch for the trath of 
his statement that his governors are free from the objection relerred to by 
Mr, Hunt. 





<< oe 


———— 


— ee Te = me — a 


= 


—— 


—_— 
Se 


—— 


PROSE IS 


eats-eeebrsee 
eee ee 


i 
i 
| 


ars 





Jan. 29, 1858. 





THE ENGINEER. 





WHITESMITH’S IMPROVEMENTS IN WEAVING. 





Tuts invention, by Isaac and William Whitesmith, machinists, of 
Glasgow, relates, firstly, to improvements in the picking action, 
or the mechanism for throwing or actuating the shuttle. Secondly, 
to the shedding motion for the warp, which is obtained from the | 
action of two toothed annular wipers or cams, one of which is attached | 
to each fly wheel of the loom. Thirdly, to a self-operating pace 
lever and weight, by means of which, during the gradual reduction of 
the diameter of the warp beam, as the warp is being drawn off by the 
process of weaving, the pace weight is made to move in the same | 
ratio towards the fulerum of the lever, in order that the strain upon 
the warp may be as nearly as possible uniform throughout. Fourthly, 
to a peculiar arrangement of brackets, with interposed pieces or cakes 
of caoutchouc or other elastic substance, by which means a certain 
amount of yielding is secured to the warp at each shed as it passes 
over the ordinary whip roll or back rail of the loom; and, lastly, to a 
new arrangement for the measuring take-up roll, the cloth roll, and 
the breast beam of the loom. 

Fig. 1 is an end elevation, and Fig. 2 a longitudinal elevation of 
one of the improved looms. In these figures the picking sticks A, for 
throwing the shuttles, are centred on studs B fixed to and oscillating 
with the ordinary rocking shafts C. Between the arms of the fly 
wheels D on each side of the loom, are placed the spindles which form 
axes for the lunar-shaped pulleys or cams F, and the bevel pinions. 
This spindle is placed at right angles to the axis of the crank shaft 
IT, and is free to move in bearings or steps, one situated in the bosses, 
and the other in the rims of the fly wheels D. Upon the inner ends of 
the brackets, or journal bearings I, are cast, or otherwise secured, | 
bevel pinions J, into the teeth of which the corresponding pinions G | 
are made to take. These pinions J and G bear such a proportion to | 
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each other that the pinion J has half as many more teeth as the 
pinion G. The picking levers K, which have their fulcra at L, are 
placed in a diagonal or oblique position, and are connected at M, as in 
the arrangement already patented by Messrs. Whitesmith, by means 
of a strap with the picking sticks ; and the bent end K of the levers K 
are placed in such a position with regard to the fly wheels D, and the 
lunar-shaped pulleys F, that, as the crank shaft revolves on its axis 
in the process of working in, the projecting and the depressed sides 
respectively of the lunar pulleys are brought alternately to present 
themselves to the ends K in such a way, that when the convex side 
presents itself it comes forcibly in contact with the end K, giving it 
the necessary jerk, by means of which the shuttle is put in motion 
through the agency of the straps and picking already described. In 
the succeeding revolution of the crank shaft, the depressed side of the 
lunar pulley will present itself to the end K of the lever, in which 
event noaction takes place ; and therefore by setting the lunar pulleys 
on the opposite sides of the loom to present themselves alternately to 
their respective picking levers, the ordinary alteration of picks is ob- 
tained. It is obvious that this arrangement of the bevel pinions G 
and J, or by a similar arrangement of spur pinions, made to 
give motion to a lunar-shaped pulley as described, may be made 
to operate on any of the ordinary picking arrangements at present in 
use. 

The next part of the invention relates to a self-operating pace lever 
N, the weight O being dragged gradually along its upper edge by 
means of the cord P, by an arrangement presently to be described in 
such a way that the ratio of the distance of the pace weight O from 
the fulcrum of the lever N, and the diameter of the warp yarn upon 
the beam Q, shall always remain the same, thus rendering the strain 


upon the warp yarn in the process of working perfectly uniform, with- 
out regard to its continually varying diameter. The weight O is 
actuated as follows:—-A bracket R is secured in any convenient 
position to the framing of the loom, and upon this bracket is centred 
upon a stud the pulley S, to the boss of which is secured the pinion T, 
the teeth of which are made to take into the short rack U, having on 
the upper edge of the end a number of ratchet teeth, as shown in the 
illustration. The short rack T, which is made to slide freely in the 
bracket R, has fixed to it a projecting arm W, which by the action of 
the pall X, and the plate spring Y, is made to press continually 
against the warp yarn, following it up as the diameter of the warp 
diminishes. The plate spring Y is secured at its lower end to one of 
the swords or rocking arms of the loom at Z, so that as the latter 
oscillates, the pall keeps continually pushing at the rack U. The 
continuous change in the position of the weight O is obtained by the 
cord P forming a communication between the weight O and the 
periphery of the pulley S, the diameter of the latter being made so as 
to form a proper proportion with the number of teeth in the pinion T, 
which latter is actuated by the movement of the rack U. 

The last part of the improvements consists in a new arrangement 
| for the measuring or take-up roll, and the cloth roll; @ is the 
measuring roll, which is placed immediately beneath the breast beam, 
The cloth roll } is supported by the front extremities of two bell 
crank levers which have their fulcra on the studs d; to the inner ends 
of the levers is attached a weight or spring e, secured at its lower 
extremity to the frame at jf, the cloth roll being by this means 
pressed against the lower part of the measuring roll, and as it fills 
with cloth it is made gradually to descend in an are of a circle down- 
wards and forwards. 
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| GARRETT’S IMPROVED HORSE-HOE. 
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Tis invention, by John Dunnell Garrett, of Saxmundham, consists , 
in an improved mode of suspending the mortice-bar of horse-hoes, | 
or that bar to which the hoe levers are connected, the object being to 
facilitate the raising and lowering of that bar for the purpose of | 
adjusting the hoes to the proper angle for working, according to the | 
nature of the ground to which the implement is to be applied. 
_ Fig. 1 is a longitudinal section of so much of a horse-hoe with the | 
improvements attached as will serve to explain the nature and opera- | 
tion of the invention; and Fig. 2 is a cross section of the same. | 
Instead of effecting the adjustment of the mortice bar by hand or by | 
hand levers, as hitherto, it will be seen that it is supported at its | 
opposite ends by jointing to it pairs of pendent rods or levers, which, | 
in proportion as they are opened out or brought nearer together, will | 
raise or depress the mortice bar, and effect the desired change in the | 
angle of inclination of the hoes; a, a, is the ordinary framing of the | 
implement, at the opposite sides of which one of a pair of screw 
shafts b, b, is mounted, so as to be capable of being turned in their 
bearings without receiving an endway motion ; they are each provided 
with a right and left-handed screw thread, to which are fitted travel- 
ling nuts c, c, tapped to work on the screw threads and move (as the 
shafts are turned) towards or from each other, according to the 
direction of rotation of the screw shafts. Jointed to, and pendent 
from, these nuts are rods or levers d, d, which are jointed in pairs, at 
their lower ends, to the extremities of the mortice bar e, and serve to 
support that bar in a horizontal or other desired position. The rota- 
tion of the screw shafts is effected by means of winch handles applied 


to their squared heads, which project beyond and in rear of the 











bar e, and are supported and raised in any ordinary manner at their 
hinder ends; and i, 7, are the hoes, secured in slots in their re- 
spective levers. From the above explanation it will be understood 
that, when it is required to raise or lower the mortice bar, it is only 
necessary to turn the screw shafts, the rotation of which will cause 
the nuts of each pair of pendent rods or levers to approach to or re- 
cede from, each other, and thus increase or diminish the space between 
the mortice bar and the framing of the implement, according to the 
direction of rotation imparted to the screw shafts; by which means 
(the level of the hind ends of the hoe levers being at the same time 
unaltered) the angle of inclination of the hoes to the ground will be 
changed, as desired. In order to effect the endway movement of the 
mortice bar, which movement is requisite to bring the hoes into a line 
with their work, the steering iron & is connected to the mortice bar 
without any intermediate line or other contrivance, which arrange- 
ment gives the attendant increased command over the implement. 





Formmpaste Tunnets.—Where rocks, shale, or even stiff clay 
occur, hand labour is too slow, as well as expensive, and the more 
—— aid of gunpowder and gun-cotton are put in requisition. 

ore gunpowder has thus been expended on railway works than has 
been blown away in many a great European war. The first for- 
midable stone cutting was that made through Olive Mount, near 
Liverpool, on the Liverpool and Manchester Railway. It extended 
for a distance of about two miles, through red sandstone, and in 
some places the cutting is more than 100 feet deep. Not less than 
480,000 cubic yards of stone were removed from it. It is, indeed, a 





framing. Mounted loosely upon a plain portion of each of the shafts 
6, and at about the middle of their length, is a swinging guide f, 
intended to receive one of a pair of guide bars or rods 9g, Which are 
jointed to the opposite ends of the mortice bare. These swinging 
guides and guide bars are employed to steady the mortice bar in its 
upward and downward movements, but it should be stated that they 
are not absolutely necessary for the efficient action of the implement ; 
A, h, are the hoe levers, which are connected, as usual, to the mortice 


ravine cut in the solid rock. But it has since been thrown into the 
| shade by much more formidable works of the same kind. The Blis- 
worth cutting, on the London and Birmingham line, is one of the 
most formidable grooves ever ploughed in the solid earth. It is a mile 
and a half long, in some places 64 feet deep, and passes through 
| earth, stiff clay, and hard rock. Not less than a million cubic yards 
| of these materials were dug, quarried, and blasted out of it. ‘One- 


third of the cutting was stone, and beneath the stone lay a thick bed 
of clay, under which were found beds of loose shale, so full of water 
that almost constant pumping was necessary at many points to enable 
the works to proceed. For a year and a half the contractor went on 
fruitlessly contending with these difficulties, and at last he was com~ 
pelled to abandon the adventure. ‘The engineer then took the works 
in hand for the company. Steam engines were set to work to pump 
out the water; two locomotives were put on, one at either end of the 
cutting, to drag away the excavated rock and clay; and 800 men 
and boys, besides a large number of horses, were employed along the 
work, Some idea of the extent of the blasting operations may be 
formed from the fact, that twenty-five barrels of gunpowuer were 
exploded weekly, and the total quantity used was about 3,000 bar- 
rels. Considerable difficulty was experienced in supporting the bed 
of rock which overlaid the clay and shale along either side of the 
cutting. It was found necessary to hold it up by strong retaining 
walls, to prevent the clay bed from bulging out, and these walls 
were further supported by a strong arch, placed in an inverted 
position, under the road, and which thus bound together the walls 
on both sides— Quarterly Review. 

KeynsHam.—The gas works which have been erected at Keynsham 
were brought into operation for the first time last Saturday evening, 
when the streets and shops were one yong | illuminated. The whole 
of the undertaking has been executed by Messrs. T. Atkins and Son, 
of Chepstow, the company’s engineers and contractors, these being the 
forty-third of similar works which have been put up under the super- 
intendence of these gentlemen. The works now constructed are 
capable of producing 24,000 cubic feet of gas in twenty-four hours; 
the gas holder will deliver 15,000 cubic feet of gas in six hours; the 
distributing power of the mains is equal to 6,500 cubic feet per hour. 
The loss by escapes when last tested was less than four cubic feet 
per hour. The contract for the above, including all the necessary 
mains, was taken for £1,475. The ovens are on Clift’s patent 
principle, and consist of two stacks, one having a sirgle oven, the 
other being composed of three surrounding one furnace. The buildings 
and apparatus are exceedingly neat and compact, and do great credit 
to the talent and ingenuity of the engineers. They may be justly 
considered as superior to any works of the sort in the neighbourhood, 
and will bear comparison with any which can be pointed out in the 
whole kingdom. A dinner to celebrate the introvuction of a means of 
lighting and heating which will be the source of so much comfort and 
such great utility to the town, was held at the Lamb and Lark 
Hotel, on Monday evening, when nearly forty gentlemen sat down 
to an excellent repast provided and served in first-rate style, by 
the worthy landlord, Mr. Bowker. The chairman of the company, 
W. Hutchins, Esq., presided, John Lodge, Esq., acting as vice- 
chairman. The dinner was attended by the directors of the com- 
pany, and by the leading tradesmen of the town, and the evening 
was spent in a most agreeable and convivial manner. 

Tue First Eminent EnGusu ExGrneer.—The only Englishman 
who had at all distinguished himself down to the middle of the last 
century was one John Perry, who successfully stopped an alarming 
breach of the Thames in the Dagenham Embankment; but his 
abilities found so little scope at home that he emigrated to Russia, 
and entered into the service of Peter the Great, then engaged with 
his army in cutting a canal between the Neva and the Volga. Perry 
styled himself “adventurer,” which was the term then applied to 
those who undertook hazardous engineering enterprises; and the 
word is still in use amongst the Cornish miners.— Quarterly Review. 

Frencn CHATEAux.—According to a general survey lately made 
of all the old castles and country seats now existing in France, there 
remained 20,312, of which 311 are of the 12th and 13th centuries, 894 
of the 14th and 15th, and 3,114 of the 16th. The others are of a later 
date. More than 2,500 of them have drawbridges, turrets, and crene- 
lated battlements. 
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TO CORRESPONDENTS. 


Norice.—The first two volumes of THe ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume III, price18s. Orders received by the Pub- 
lisher, 163, Strand. 

Mr, E. S. Hixpiery (Bourton Foundry, near Wincanton, Somersetshire), 
wishes to know where he can buy malleable cast iron in pigs. Sellers had best 
address him ; our American friends would add, “ and send us five shillings in 
postage stamps for the introduction." 

Packinc.—Jf a subscriber who inquired after packing will send a stamped 
envelope addressed to himself, a note we have received will be forwarded to him. 
A Mecuanicat Encingen.—The letter has been mislaid, but, doubtless, will be 

Sound in time, and sent you. 

U. R. Frepaicxstap.—The index and title-page were sent you last week, and, 
doubtless, are to hand before this. 

AN OPERATIVE can send his name and address to the Editor. 

Enoinonium.— We doubt much if the invention be of any value, but if you will 
Jorward the description, we will inform you whether it will be published or not. 
An Enoiise FARMER IN IRELAND.—Jt appears that we were partly in error 
in stating last week that no manual had been published on the use of the portable 
engine. Messrs. Barrett, Exall and Andrewes, of Reading, have two little books, 
one on the engine, the other on the threshing machine, which books they issue 
with their engines. They have forwarded a copy of each, and if “A Farmer” will 
send his address they shail be forwarded to him. Would it not be a good plan 
Jor each of the portable engine manufacturers to issue a handbook with his 
machines? It is not to be supposed that agriculturists will be aware how to 
work and take care of their engines without instruction, and a book of simple 

directions would be most valuable, 

R. B. 8.—AMessrs. Peto and Betts, 9, Great George-street, Westminster ; Messrs. 
Peto, Brassey, and Betis, Canada Works, Birkenhead; Mr. Brassey, 4, Great 
George-street, Westminster. 





CONICAL SWIMMING APPARATUS. 
(To the Editor of The Engineer.) 
Simm,— Notwithstanding the many contrivances and propositions for pre- 
venting the loss of life at sea, calamities of this kind are still very 
numerous, and much to be deplored; and thinking that the following 
apparatus might be of use, I submit it to your notice :— 

A conical basket should be made of wicker work, or some such sub- 
stance, and covered with gutta-percha or other waterproof compound. 
The basket should have some weight at its apex to enable it to sustain 
itself when in the water. It should be of sufficient size to enable a man to 
stand in it up to the waist, and have a waterproof covering at the base, 
terminating in an elastic band to prevent the ingress of the water. Now, 
in a case of extremity, a man might get into the cone, and adjusting the 
band around him, be enabled to float in safety. If any of your readers 
should desire a detailed description, 1 shall be happy to enlarge upon this, 

25th January, 1858. J.A. D. 





CURIOUS HYDROSTATIC EXPERIMENT. 
(To the Editor of The Engineer.) 
Sm,—The solution of this experiment, as given by Mr. Dircks, is quite 
correct, but I can assure him that, if but slowly moved, the water will not 
be affected by the motion of the bowl, and the pointer will, ] 





the pipes from that to any part of the ship, leaving the end open. In 

case of fire the engineer has only to turn on the cock on the boiler, 

belonging to the pipe which leads to that part of the ship which is on fire. 
Southampton, 27th January, 1858. G, H. 





THE “LIVER” ENGINE. 

(To the Editor of The Engineer.) 
Six,—In reply to Mr. Dewrance's remarks of last week, I wish to state 
that after the “ Liver” engine was fitted with a new double fire-box she 
ran for some time, and burnt her smoke as well as any of her successors 
have done subsequently (see Mr. Rowland’s letter of 4th inst.) Mr. 
Dewrance in a former letter (30th ultimo) stated that the engine in 
question merely had new fire bars fitted to the old box, and after I have 
satisfactorily shown that the fire box was entirely new, and of a new 
principle, I am sorry to see him still making similar reference to it, 
instead of acknowledging that he was wrong in his previous statement. I 
have made no mistake as to what he calls the new engine, therefore his 
explanation of the discrepancy between our statements will not stand good. 
I have merely contended that Mr. John Gray made (as he assuredly did) 
anew double fire-box to the “ Liver,’ and both the diagrams sent you 
correctly represent this principle; the hollow bars being correctly shown 
running into a mid-feather or waterspace. They did not run right across 
as now stated by Mr. Dewrance. This I have from the person who made 
the box, and Mr. Rowlands, who fitted up the engine, also substantiates the 
same in his letter. 

Mr. Dewrance, as I think rather unfairly, avoids any reference to the 
admission of air, by Mr. Gray, into the fire-boxes, the top of which was, in 
all essentials, “ a combustion chamber.” 

These facts were all I at first wished to lay before your readers in reply 
to Mr. Dewrance’s letter of 23rd November last, from which, only that this 
matter has become somewhat lengthy, I should certainly have here made 
several extracts, to exhibit the extraordinary contrast between that 
production and the present aspect of the correspondence. 

As Mr. Dewrance has again endeavoured to show that the “ Liver's” 
new fire-box was a failure, and as he says he is “ perfectly in remembrance 
of all the engines used on the Manchester line,” I may be allowed to ask, 
as bearing on this question, if he remembers that his engine, “ The 
Condor” (a drawing of the fire-box, &c., of which is now before me), was 
sent to Crewe, and his “combustion chamber,” &c., taken out and an 
ordinary fire-box substituted for the unsuccessful one. 


One Wo nas WHISTLED ON AN ENGINE 
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ly, 
It arises from the nature of fluids 
which are composed of atoms having a globular form, and which, con- 
sequently, exercise very little cohesive force upon themselves and the sides 
of the vessel in which the fluid is placed. If placed to face the north, 
would not the pointer and apparatus serve for a compass ? J. A.D. 
25th January, 1858. 


remain in the position given to it. f 





THE NEW THEORY OF RESISTANCE. 


(To the Editor of The Engineer.) 

Sm,—lInvention seems to be allied to some desperate crimes, which are 
said to be epidemic, for no sooner is a great discovery made than it is sure 
to be followed by others of the same description, equally wonderful, if not 
more so. Now, Sir, I have made a great di ‘y in | , With 
which I am about to astonish the world, and I do not mean to patent it ; 
for when any of the great railway companies adopt it, so great will be the 
advantages to the shareholders, that I don’t fear for my reward—a testi- 
monial, or perhaps a statue like the Railway King—who knows ? 

Before describing my invention, I will point out some of its advantages: 
it will add, say, one-half to the power of the engine; trains that now go 
thirty miles per hour will go forty-five with ease, but if this speed is not 
desirable they will go at the present speed at half the cost. 

I will now inform you about the way the epidemic affected me: I was 
sitting in a railway carriage reading Tue Encineer, and admiring the 
patience with which you were trying to persuade a brother inventor that 
he had found a “mare's nest.” Happening to put my hand out of the 
window I perceived the wind rushing by at the rate of thirty miles per 
hour. Eureka! I shouted; here is a power of resistance that may be 
profitably applied. My first idea was to have a locomotive cotton mill 
worked by an “aerial screw” attached to the stern end of the train, but then 
I thought that would look like copying the ideas of another, which every 
inventor ought to scorn. So I concluded to devote this new power to the 
purposes of locomotion, and to clap it on to the engine itself. And now 
that I have shown the principle, the mechanical details will be obvious to 
the meanest capacity ; nothing wanted but a horizontal shaft with a set of 
windmill sails working at each side of the engine, and connected with the 
driving wheels by suitable cranks, &c. Q. E. D. M. C. 


P.8.—I trust you will use me tenderly, should you be obtuse enough to 
suppose there is any weak spot in my discovery ; and if you don't publish 
this I will never send you any more useful inventions. M. C, 








(To the Editor of The Engineer.) 

Smm,— Notwithstanding your very able exposition of the fallacy of Mr. T. 
Morris's scheme, I see he is still very confident of its success; it is therefore 
pretty certain that anything I can say is not likely to induce him to save 
his money ; nevertheless with your leave we will suppose a steam vessel 
fitted with the extra pair of paddle whels, which, while they were running 
free, would have very little effect on the speed of the vessel; but let us fix 
them so that they could not turn round, I think that he would then at 
once see that the resistance would be very great indeed, in all probability, 
quite sufficient to reduce the speed of the vessel more than one half. 

Again, we will suppose these wheels running at liberty, but with a brake 
wheel fixed on their shaft, it is quite certain that every pound hung on the 
brake lever would be the same as putting on an equa! amount of work, 
and must of necessity reduce the velocity of the wheels, and, as a natural 
consequence thereof, the speed of the vessel at the same time. 

He, perhaps, will turn and say I have lost sight of the screw, but should 
he persist in trying his experiment, he will most certainly find that the 
screw is old enough to run alone, and produce quite as good an effect as 
when connected with his driving wheels. OLp CRANK. 

Greenwich, Jan. 26, 1858. 


P. S.—Will you allow me space for a few more words on solid and 
fluid metal, as I do think it a disgrace to this iron age that there is room 
for two opinions. 0. C. 

[Not too much.] 





FIRE ON BOARD STEAM SHIPS. 
(To the Editor of The Engineer.) 

Sm,—In reply to your correspondent, “One of the Illiterate,” in last 
week's Enoineer, respecting a plan for attaching steam pipes from the 
boilers to be used in extinguishing fire on board steam vessels, I beg to 
inform him that the plan has been adopted in the steamers belonging to 
the Peninsular and Oriental Company, some of the ships belonging to 
the company having been fitted with them as far back as 1844. The 
“ Himalaya,” lately sold to the Government, had pipes leading to every part 
of the vessel. The “ Ottaway” was also fitted with them previous to going to 
India a few months ago; and the last new ship of the company, viz., the 
“ Nemesis,” was having them put in at the time the news arrived of the 
burning of the “Sarah Sands;” and there is no doubt had the “Sarah 
Sands” been fitted with these pipes that the fire in the hold would have 
been extinguished in about half an hour. 





The plan is to have a cock on top of the boiler or steam chest, and lay 
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NEWCASTLE COLLIERIES’ ASSOCIATION.—AWARD OF 
PREMIUM, 


TuE Newcastle Collieries’ Association have, though some- 
what tardily, performed an act of justice to the one hundred 
and three competitors who replied to their advertisement of- 
fering a premium of £500 for the best method of preventing 
smoke in marine tubular boilers, when burning Newcastle 
coals; at least they (or rather the gentlemen to whom 
they submitted the several competing plans) have made 
their award. This great = has fallen into the hands of, 
prima facie, the most like y man of the age, viz., the Prize 
Essayist on the Combustion of Fuel, Mr. Charles Wye 
Williams. That this earnest and indefatigable pursuer of 
smoke—the very father of combustion—should have dis- 
tanced upwards of one hundred competitors, running 
neck and neck through the black clouds of Newcastle, 
is not to be wondered at or lamented. To none would 
each of the unsuccessful prize-hunters so joyfully give way 
as to Mr. Williams, acknowledged the greatest smoke 
doctor of the day. To none would they so respectfully 
bow in recognition of the great merits of his air-holes or 
the infallibility of his jets. To be beaten by Mr. Williams 
in the matter of smoke is simply not to be beaten at all; 
indeed, few would have ventured to run with him had he 
been known to be in the field. Non-successful candidates 
for the great black diamond prize may, therefore, console 
themselves that they have succumbed to no mean competitor ; 
to one who, almost by right of birth, has inherited the 
high position he maintains amongst the heap of preventers, 
consumers, and curers of smoke and smoky chimneys. We 
say they may console themselves that no Jones, Brown, or 
Robinson of their class has eclipsed them by any of his 
own pretentious puffing. It is no shame to be a little 
cloudy when compared with one who has seen through the 
thickest and blackest emanations for the last thirty years, 
especially when all modern smoke students have drawn 
from that one great source all that they know upon the 
subject. 

With these views, therefore, it is in no unfriendly spirit 
that we draw attention to a few points in the three 
reports of Messrs. Longridge, Armstrong, and Richardson 
(the second and third of which will be found in another 
column), that appear to show that, notwithstanding all 
the care that has been taken, and that the duties of the 
referees have been conscientiously discharged, justice 
has not altogether been done to all the competitors. 
There can be little doubt that of the plans tried, Mr. 
Williams’s was the most effective and the most simple. 
There can be little doubt that the experiments were not 
hastily performed (they having occupied nearly three years), 
and there can be little doubt about the earnest desire of 
the referees to arrive at a sound and fair conclusion; but 
there may be many doubts as to whether they have — 
the wisest course in order to lead them to the truth. From 
the second report it will be seen that the plans of the 
several competitors were divisible into seven different 
classes; the second class, like the first, requiring no 
“ special apparatus,” but rayne bys the admission of 
“hot” instead of cold air into the furnace, or at the 
bridge. Now, although we do not maintain that the 
introduction of hot air into a furnace is either better or 
worse than cold air, believing it depends upon the tem- 





perature of the furnace as to whether it is, or is not, suf- 
ficient to heat up all the products of combustion, when 
mixed with a due supply of atmospheric air; yet we 
should have liked to see the advantages or disadvan- 
tages of the two systems of supply practically tested 
and compared, especially as the referees themselves seem, 
from the language of their report, to be in some doubt on 
this very point. After pointing out, in the twenty-second 
paragraph of their second report, the “ important distine- 
tion ” between Classes 1 and 2, they guscced fa the follow- 
ing paragraph to state—“ It is not our intention at present 
to enter into any discussion of this (the cold and hot air 
supply) question, but simply to state our conviction that 
the advan (ifany) resulting from such previous heating 
of the air is attended with such poostion! ineohvehlonsas 
as lead us to give a decided preference to the plans included 
in Class 1.” Now, although this may all sound very fair, 
and may be considered a sufficient reason by many, that 
the referees should object to make a trial of any of the 
Class 2 plans, yet to those who know what the details of 
some of these plans were, it will be anything but satis- 
factory. That the mere heating of the air previously to its 
being admitted through the door, or in any way over the 
grate, or through or behind the bridge, should involve any 
number of “ practical inconveniences,” appears to us alto- 
gether out of the question, and we do not think that any 
one of the nine cold air competitors would object to hot air 
upon any such ground, but would, one and all, rather object 
to the principle of hot air being admitted quite independ- 
ently of practical, that is, constructive considerations. 
The referees, however, were evidently in doubt as to the 
effect of heating the air previously to its admission into a 
furnace, and yet did not so far respect the ideas of sixteen 
of the competitors as to give their principles a single trial. 
That some of the competitors in Class 2, as well as others, 
had the opportunity of trying their several schemes at their 
own expense, we of course, bear in mind ; but then there may 
be very few amongst them who could do this, or at least 
do it conveniently, and the consequence is, that both 
referees and competitors are as wise about the use of hot 
air as they were before. Besides this, we cannot help 
thinking that the wording of the first report, which we 
published in our number for 25th September last, was cal- 
culated to prevent any person from making an attempt at 
trying his plan, though ever so willing to do so; for it is 
distinctly stated, that perfect success in preventing smoke 
while burning Newcastle coals had been obtained by the 
referees in the course of their experiments, without having 
recourse to any special apparatus whatever. Amongst the 
results given in the report in question, we find it stated 
that Hartley’s coals “may be consumed in ordin 
multitubular marine boilers without making any smoke ;” 
and further, “that this may be done without the 
adoption of any of the various schemes which have 
been brought before us.” After reading this statement 
it would certainly appear to have been.very profitless 
work for a competitor to fit up his apparatus either at his 
own or any one else’s expense ; and we have reason to be- 
lieve that it deterred many from doing so, they naturally 
believing that the minds of the referees were already made 
up. How far they have been able to do “ without the adop- 
tion of any of the various schemes” brought before them, 
may be learned from the description they give of the 
method they themselves adopted for burning Newcastle 
coal without smoke, and which resulted in their obtaining 
an increased economic value of fuel, above all the results 
of the experiments made with the competitors’ plans, The 
referees say that their good results were owing to three 
things :—1st, the fire-grate; 2nd, the fire-door; 3rd, the 
mode of firing : and, although they were able to do “ with- 
out the adoption of any of the various schemes,” yet that 
“the fire-doors were the ordinary doors, perforated with 
horizontal slits,” &c., being “simply an adaptation of the 
principle so long advocated by Mr. Williams ; and we pre- 
fer his arrangement for this purpose to that which we had 
previously used.” In other words, they first deny the iden- 
tity of their own plan with any of the competitors’ plans; 
then acknowledge their own plan to be derived from Mr. 
Williams's, and finally wind up by preferring a plan 
which gave less economical results than their own ! 
There can be little doubt that these gentlemen took their 
ideas generally from some of the competing plans, and 
that they were not justified in saying in their first 
report that they had succeeded “ without the adoption of 
any of the various schemes” submitted to them, thus, in all 
probability, preventing, as we have said, any competitor 
from making a trial at his own expense, as the referees 
would not do it for him. 

In the second report we find the same strange ignoring of 
all “ special apparatus ” in describing the 1st and 2nd class 
of plans. What is a perforated door but a “ special appa- 
ratus?” Surely, when so very much of the success of the 
smokeless firing depends upon the perforated door alone, it 
is worthy of the name of a “ special apparatus ;” and it 
seems passing strange to us if some one of the plans 
sent in did not include this very obvious arrangement, 
after all Mr. Williams has done to show its advan " 
In order that we should not be thought to complain 
of want of fairness towards the class alone to which we 
have above more especially alluded, it may be as well to 
point out that Class 2 was really the only one which did 
not receive some respect from the referees. With regard to 
Class 3, there was one chance given to it; and with respect 
to Class 5, and also of course with respect to Class 7, there 
were no doubts about their inferiority. The plans in 
Class 2, therefore, about which there was a doubt, and 
which numbered 16 out of the 103, were really the only 
ones not fairly treated. 

The award being made, however, and, we doubt not, to 
the entire satisfaction of each and every of the competitors— 
of course supposing each individual himself to be unworthy 
of it, there can be little use in discussing the question 
further ; and it only remains for us to congratulate Mr. Wil- 
liams on his still holding the smoke-prevention champion- 
ship against all comers, and that, too, after a very severe 
contest. We must also congratulate the Newcastle Col- 
lieries’ Association upon the great advantages they are 
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likely to obtain from the liberal offer that they made ; we 
still think, however, that, had they at once paid the 
referees to make a series of experiments for them, without 
inviting a competition at all, they would have saved both 
time and money, and to many of the competitors much 
anxious thought and a world of hopeless suspense. 


PROPOSED FOOT BRIDGE AT RICIIMOND. 


Ir the founders of towns through which rivers pass had 
foreseen, in the least degree, the subsequent existence 
of River Commissioners, Commissioners of Woods and 
Forests, or other Circumlocution bodies, it is more than 
probable that they would have limited their ideas to 
the peopling of one instead of both banks of the stream. 
With even a little of the knowledge of their descen- 
dants of the almost insuperable obstacles in the way 
of establishing any means of communication between the 
banks of rivers, be they wide or narrow, decp or shallow, 
clear or muddy, they would have contented themselves 
with occupying one or other of the banks, and have given 
the opposite ones over to wild fowls, or crocodiles, as the 
case might be, or, at any rate, have left them to be in- 
habited by totally distinct tribes, with whom they would 
have desired no communication, and about whose works 
and ways they would have felt rather less curiosity than 
they did in those of the man in the moon. It is just possi- 
ble that, from sheer want of some more useful employment, 
the savans of such places as London and Southwark might, 
during the nineteenth century, have endeavoured to pry a 
little into each other’s habits, and have taken fad x! He 
from prospect-towers nocturnal glances at their neighbours 
over the way; but the idea of establishing any permanent 
means of communication would have been farthest from 
their thoughts. A boat of London news might have 
been occasionally despatched to Southwark, and have 
returned with news of the progress of events in the 
southern capital, but the thoughts of the inhabitants would 
never have turned to the erection of bridges, or if they had, 
they would have been merely in their dreams. 

It was only as late as last Friday that a fresh proof of 
the extreme difficulty of conveniently crossing *the river 
Thames became manifest to the public through the deputa- 
tion that waited upon the Hon, Charles Gore, Chief Com- 
missioner of Woods, Forests, and Land Revenues, on the 
subject of the proposed foot-bridge across the Thames at 
Richmond. The deputation was one from the Conservative 
Land Society, which, in 1854, purchased from the Earl of 
Kilmorey an estate consisting of seventy-two acres of park 
and ornamental land, situated in the parishes of 'T'wicken- 
ham and Isleworth, on the Middlesex bank of the Thames, 
between the bridge of the South Western Railway and 
Isleworth. ‘The society, after having parcelled out the 
ground into villa allotments, and done a good deal in the 
way of road-making and drainage, besides spending £10,000 
upon a river terrace, and forming a portion of the land 
into ornamental grounds, naturally felt anxious to establish 
means of easy communication between both shores of the 
river—that is, between their estate and the town of Rich- 
mond, ‘The society’s endeavour to erect a church on their 
estate did not meet with the necessary pe owing to 
the circuitous route to Richmond over the old bridge; and, 
besides this, persons desirous of building upon some of the 
allotments objected to do so until better accommodation 
were provided. In addition to all this, in April, 1856, a 
memorial, signed by the vicar, churchwardens, and about 
100 of the principal inhabitants of Richmond, was presented 
to the socicty, expressive of the hope that the proposal of 
making an iron foot-bridge in connexion with the South 
Western Railway bridge, would be carried out, and pro- 
mising the society every support. Armed with so many 
cogent reasons for carrying out the proposed work, the 
Conservative Land Society at once applied to the South 
Western Railway Company, and found the board cordially 
approved of their plans, provided the promoters obtained 
the consent of the Crown and of the Corporation of London, 
The Corporation having at once sanctioned the undertaking, 
the next step was to prepare plans, and submit them to the 
Chief Commissioner of Works, as it was found that a few 
square teet of land belonging to the Government would be 
required for a landing-place on the Surrey side of the river. 
Now, for the first time, cireumlocution commenced, and the 
deputation that waited upon Sir B. Hall to ask him to 
sanction the work was referred to the Chief Commissioner 
of Woods and Forests, the matter in hand belonging to that 
department. Then followed a memorial to the Hon, Mr. 
Gore, and after that a deputation waited upon him; but, 
perfectly true to the well-established principle of circumlo- 
cution, he withheld his consent on the ground of injary to 
the Crown ferries at Isleworth! (which are more than half- 
a-mile from the proposed bridge), unless the promcters 
would purchase the ferries or compensate the Crown and its 
lessees or tenants for the loss to accrue from the constrac- 
tion of the bridge. This first conference between the 
deputation of the Conservative Land Society and the 
Honourable Mr. Gore was held in January, last 
year, and the result was, of course, the abandonment 
of the whole scheme at least for a time. It was not 
until August that a further deputation waited upon the 
Honourable Mr. Gore, who was still found most jealous of 
the rights of the Crown, but expressed a wish to be sup- 
plied with any information bearing on the ferry rights 
which the applicants might possess. ‘This information was, 
of course, readily given. It amounted to this—that the 
Crown had no right to the ferry, inasmuch as it had never 
been purchased by the Crown, but established in exchange 
for the footway over the deer park, which George III. had 
desired to close ; further, that as the ferry was more than 
half’ a mile from the proposed bridge, it was conse- 

uently irrational, except to circumlocutionists, to suppose 
that ferry monopoly could extend to so great a distance. 
It was further urged, that the freeholders and residents 
were prepared to construct the bridge by voluntary contri- 
butions, and to devote it to the use of the public; that it 
would save nearly a mile of circumlocution between Rich- 
mond, Isleworth, and Brentford ; and finally, that nothing 
was wanted but the consent of the Honourable Mr. Gore 
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to the society purchasing a few square feet of ground for 

a landing gnss, the ferry right being virtually squashed. 
Various other very cogent reasons were urged, besides those 
we have alluded to, why the Government authority should 
be at once given. Amongst these were, that no toll being 
taken at Richmond Bridge, no vested interests would be 
interfered with, and the duty of the Government was to 
extend communication as much as possible; that no 
objection had been made to the railway bridge, although 
the ferry might be said to be affected, inasmuch as 
passengers passed over it from Richmond to Twickenham 
or Isleworth; that the society had no power to appropriate 
funds for purchase or indemnification, although they could 
construct the bridge, and a good deal more to the same 
effect, but all to no purpose, at least as far as getting the 
consent of the Chief Commissioner. The only result was 
that the ground of opposition was somewhat shifted. The 
Chief Commissioner abandoned the notion of withholding 
the assent of the Crown to the landing being made on the 
ground of the limits of the ferry. ‘The only question now 
with Mr. Gore was whether the ferry, to which, be it 
remembered, the Crown had no exclusive right, would be 
injured by the foot-bridge ? If so, it must be indemnified. 
The ferry was leased up to 1868, at a rental of £60 per 
year, paid to the Crown ; and Mr. Gore advised that means 
should be taken to indemnify the leaseholder, or to pur- 
chase the lease, and then the Crown would be prepared to 
treat for the proposed improvement. 

After a long discussion the deputation of last Friday 
withdrew, on the understanding that the Chicf Commis- 
sioner would, on application, make known the Government 
terms on which the proprietors would be allowed to erect a 
foot-bridge, on the basis of compensation to the Crown and 
the leascholders ; and so stands the matter at present. If 
all this is not cireumlocution, we should like to know what 
is! A portion of that public, whose servants the Govern- 
ment are, desire to make a bridge at their own cost, to which 
nobody objects but the Chief Commissioner of Woods and 
Forests, and he objects on grounds which are at variance 
with justice and common sense ; yet, forsooth, nothing can 
be done. 

Instead of forwarding things, and encouraging improve- 
ments, the whole aim of the Barnacle race is unquestionably 
to throw as many difficulties in the way as possible, and to 
delay and obstruct everything, whether good or bad. How 
long is this to last? Not long, we are sure; but can we 
wait patiently for Barnacle’s shoes? When we see men 
with well-tarnished characters seated in the Privy Coun- 
cil, Privy Purse keepers rising higher and more rapidly 
than hard-working soldiers, and Chief Commissioners exert- 
ing their petty authority to crush useful improvements not 
inaugurated by themselves—when we sce all this, then we 
say that the days of the Barnacles are numbered, and we 
find that we can wait patiently to sce the end of them. 


CARBONIC DRAWING. 


An article appeared in the Daily News a few days ago 
under the above heading, which, whilst it describes a 
valuable invention with some touches of truth, so far mis- 
represents it, that we feel it right to say what carbonic 
drawing is, and what it is capable of. The material em- 
ployed is pure charcoal, reduced to fine powder by friction 
upon paper. This is applied by a silk-veivet stump, whose 
flossy surface is well adapted to hold any quantity of the 
charcoal dust, and to apply it to the paper in greater or less 
volume, at the will of the artist. The dust thus deposited 
is capable of being worked with perfect ease and great 
rapidity. A variety of tools are provided expressly for its 
manipulation, principally consisting of stumps made of 
materials possessing different degrees of adhesiveness, as 
chamois leather and calico. For the manipulation of foliage, 
or the smaller lights of clouds, small feathers are employed 
with remarkable effect. The horizontal lines of water are 
instantaneously produced by a slight dragging with a loose 
camel-hair pencil. ‘To remove the charcoal dust entirely, 
in order to produce high lights, a substance called 
“schwamm,” said to be a species of fungus, but having a 
suspicious resemblance to leather, is used, which, when 
dried and compressed, has extraordinary adhesiveness, and 
lays hold of the charcoal dust very completely, leaving the 
clean paper wherever touched. 

It will be seen that the whole secret of the effectiveness 
of this style of drawing depends on the care with which the 
charcoal dust is manipulated onthe paper. It is too soft to 
abrade the surface of the paper, or to become very inti- 
mately united with it. But the question will arise, does 
not this very looseness of the charcoal make the drawing so 
easily smudged as to render it valueless? To prevent this 
the inventor has seized an old method of fixing crayon or 
pencil drawings, and immediately the charcoal drawing is 
complete, fastens it by steaming. The philosophy of this, 
of course, is, that the steam liquefies the size of the paper, 
and that size immediately lays hold of and fastens the un 
on its surface. As, however, the charcoal requires a large 
quantity of this size for its absorption, and some papers 
have it only in small quantities, the inventor prudently pre- 
pares and marks his own paper; that is, we imagine, he 
gives it an extra coat of animal size, so that there shall be 
no lack of glutinous matter for the fastening of the 
charcoal. 

It is a mistake on the part of our usually well-informed 
contemporary, the Daily News, to publish this as a new dis- 
covery, aud one most important to all who have collections 
of drawings they are anxious to preserve. So far from 
being an invention of Mr. Walker's, it is a very old method, 
and has been employed, no one knows how long, for similar 
purposes. Besides, it is a method utterly inapplicable to 
any drawing unless it be executed on well-sized paper. If 
the “ collections” in question happened to be on paper con- 
taining plenty of size, then they may be preserved by its 
use, but not otherwise. 

But when the Daily News speaks of this style of drawing 
being “ especially adapted for finished landscapes,” and as 
having “a susceptibility of finish and detail surpassing 
crayon drawings or mezzotint, and which, in the hands 
of a pre-Raffaelite would rival many of the effects of 





This is, 
indeed, just where we believe the method fails. It 
does produce very beautiful broad effects —it renders 
skies and water with superlative softness and delicacy, 


photography,” we must simply differ with him. 


and gives a charm to distant foliage. But to suppose 
that charcoal dust can be so manipulated as to produce 
high finish or minute detail is a mistake. The thing 
is utterly impossible. And the author of the method is 
very careful to choose subjects that do not require finished 
foregrounds, or else he has very much altered his practice 
since first he promulgated his plan. We suspect that our 
contemporary has been misled by a little artistic man- 
agement. 

The great drawback of the method is, however, not only 
that it supplies no means of minute finish itself, but that it 
seems incapable of being helped out satisfactorily by any- 
thing else as an adjunct. Whatever is used to touch the 
foreground shows, and absolutely refuses to blend with 
the charcoal. The peculiar tone of the charcoal seems un- 
approachable by other means; and whether stems of trees, 
near foliage, or vegetation of any kind be put in with 
crayon, ink, or water-colour, there is a want of adaptation, 
and a botch is the inevitable result. The author himself 
employed some auxiliary of this sort, years ago, we know; 
and even in his hands the result was what we have stated, 
though to a small degree. 

The great use of the method is for out-door sketching, 
and for this its rapidity and power of generalisation render 
it exceedingly well adapted. The question will naturally 
occur, how is such a sketch to be steamed and fixed away 
from home? The inventor provides for this. He has pro- 
duced a small tin apparatus with a miniature spirit lamp 
under it, that will send out a jet of steam in one minute 
after lighting, sufficient to fix the largest drawing. The 
whole of the steaming apparatus will go into the pocket 
with ease. Carbonic drawing, therefore, may easily be 
pursued out of doors, and affords the readiest means we 
know of producing a rapid sketch, or for seizing the 
fleeting effects of nature. 





REVIEW. 
Memorials, Scientific and Literary, of Andrew Crosse, the Elec- 
trician. London: Longman and ,Co, 

Tue memorials of sucha man as Andrew Crosse, in whom was 
blended scientific acquirement of no mean order, with unfailing 
kindliness of heart, and the most unassuming spirit, could never 
fail of interest and usefulness, Now, however, when we are 
hourly indebted so largely to the science to which he devoted 
his life, and when that science is about to achieve its greatest 
triumph, in the linking together of both worlds, every such con- 
tribution to its history and early development must be of vastly 
increased interest. There is a special reason of another kind 
that renders the volume before us the more welcome. Mr. 
Crosse, having no ambition, and little worldly wisdom, was, 
during his lifetime, very little known for one whose acquirements 
were so great, and whose discoveries were so important. It was 
only when the fame of some startling discovery, as of the acarus 
electricus, or of electrical crystallisation, could not be suppressed, 
that he was generally heard of. From the peculiar habits and 
unambitious disposition of the electrician, nothing was known of 
him in the intervals of his discoveries. Thus curiosity was 
whetted and interest was excited, which these memorials will 
help to satisfy. 

On the eastern side of the Quantock Hills, in the west of 
Somersetshire, is the parish of Broomfield, by the village 
green, stands the family seat of the Crosses, Fyne Court, built 
by one Andrew Crosse, in 1629. Here, in 1784, was born Andrew 
Crosse, the electrician. Andrew began his school life at Orleans, 
where his parents remained for some time. Returning to 
England he was from his sixth to his eighth year with the Rev. 
Mr. White, of Dorchester, who taught him to read Greek, and to 
write it, before he could write English. In 1793, Andrew was sent 
to sehool at the Rev. Mr. Seyer’s, the Fort, Bristol, where he 
surprised his master by reading “Xenophon” with tolerable 
facility. “Soon after he got there, a bigger boy tried to persuade 
him to tell a falsehood. ‘How I hated that boy,’ he observed, 
when recalling the incident; ‘I never was happy till I was 
strong enough to thrash him.’” 

Never was a boy more full of fun than Andrew. Some of his 
school anecdotes illustrate Wordsworth’s expression which he 
himself thought so true, namely— 

“ The boy is the father of the man.” 





I remember (he said) a schoolfellow came begging me to give him a 
translation of Medio tutissimus ibis (the middle course is the safest). I 
gave him, “ The stock is safest in the middle of the pond.” Seyer did not 
appreeiate the pun, and of course the boy gota caning. I myself was 
caned upon an average three times a day for seven years, but never once 
flogged. I had an irrepressible trick of laughing, which Seyer could 
never forgive. He was an admirable classic, a good grammarian; he had 
some nobility of feeling, was perfectly honest, but was a narrow-minded 
man, and without any sense of justice. I remember one day I was had 
up as usual to read Virgil. I had nearly completed the fifth book when I 
made a mistake in a word. “Let me look,” said Seyer; and taking the 
volume from me he found that the whole of the fifth book had been torn 
out, I had repeated it from memory. I then explained to him that, 
without any fault of my own, one of my schoolfellows, in a fit of mischief, 
had torn it out some months since, and I confessed I had not had it during 
the half-year. My master’s only reply was a good caning; and what was 
worse, whenever he was out of temper with me, he would call me up, and 
asking to look at my Virgil, repeat the caning every time. 

Mr. Crosse’s account of how he became biassed in favour of 
the pursuits which so enthusiastically filled up the whole of his 
after life is a curious illustration of the way in which men are 


decided in their choice :— 

I had naturally (said Mr. Crosse, speaking of his schoolboy days) & good 
appetite, and to this circumstance I attribute my scientific tendencies. 
When I was about twelve years of age our drawing master lived some way 
from the school; the few boys who learnt took lessons at his house, I was 
not one of them, but I soon volunteered to become a pupil ; for I discovered 
that there was a tavern not far from his residence, whose windows used to 
display most tempting joints of boiled and roast beef. I calculated thatmy 
drawing lessons would enable me to get out twice or three times & weed 
procure a good solid meal, which I stood much in need of. My father, who 
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was much pleased at my own proposal to be instructed in drawing, readily 
of 
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if, on the other hand, there is any hope of my life, my only chance is in 





consented to my becoming a pupil. Never shall I forget the h ch 
nice boiled beef that the good old soul at the tavern used to cut off for me: 
she generally gave me more than my money's worth, for she knew I was a 
schoolboy, and felt a pity for me. One day, while discussing my beef, my 
eye fell upon a bill containing the syllabus of a course of lectures on Natu- 
ral Science; the first of the series was on optics. I conceived a great 
wish to hear the lectures; I asked and obtained permission of Mr. Seyer to 
subscribe to the course. The second course was on electricity—my future 
tastes were decided. 

He was not long in beginning the practice of electricity, and 
his first experiment is thus detailed by John Jenkyns, Esq., his 
early friend and schoolfellow, in a letter to the authoress :— 

I dare say he has mentioned to you our first joint attempt in'the science 
of electricity, and the wonderment occasioned to a circle of schoolboys by 
giving them a shock with a Leyden phial (a bottle whitch was sent to one of 
us with a dose of physic from the apothecary), charged by a broken glass of 
a barometer; the bottle was coated by myself, and I think he has told me 
not long since that it was still in his possession. I fear that my knowledge 
did not go much further, but the world knows well what progress was 
made by my fellow-workman. 

After leaving Mr. Seyer’s he matriculated at Oxford. Despite 
his want of love for wine he had not the moral courage to resist 
entirely the habits of the place, which fifty years ago was much 
more bibulous than even now. Nor did his sentiments retain 
their liberal tone under the influences of the aristocratic associa- 
tions of Oxford. He confesses it took him years to rub off the 
class prejudices he there acquired. He did not think the learn- 
ing of Oxford the best to fit a man for the duties of life—an 
opinion confirmed by his subsequent sufferings through want of 
business habits and knowledge. On leaving Oxford he returned 
to Fyne Court. 

About this time Mr. Crosse was a good deal in the society of Theodore 
Hooke, both in Somersetshire andin London ; he was with the latter when he 
played off many of his well-known practical jokes. On one occasion Hooke 
was dining with Mr. Crosse at his London lodgings; the day was hot, and 
the windows were thrown open; they were a merry party and were talking 
and laughing loudly, when some wag who was passing by threw a penny- 
piece into the room, which fell on the table, close by a quarter of lamb that 
the host was carving. “Ah! mint sauce is good with lamb,” cried Hooke, 

After a speedily abandoned scheme for becoming a member 
of the bar, Mr. Crosse set hard to work on scientific matters. He 
made himself a good practical chemist, studied mineralogy, and 
kept a journal of electrical experiments. In all this he indulged 
his own peculiar disposition to do every thing in his own way, 
and to look at every thing from his own point of view. His 
singular independence and self-reliance, coupled with his indomi- 
table perseverance, led to all his splendid discoveries. “ A stone, 
perhaps, picked up in his walk over the Quantock Hills, sug- 
gested to his active mind an entirely new field of thought; he 
would then return to his laboratory, and set in action experi- 
ments to prove the correctness of his conclusions,—and these 
were rarely unsuccessful ; his imitations of nature were so close, 
simple, and obvious, that the process seemed like an intuition 
rather than an elaborated effort of the reasoning faculties, His 
motto was, ‘It is better to follow nature blindfolded, than art 
with both eyes open.’ ” 

Mr. Crosse’s researches in electro-crystallisation, which ulti- 
mately so materially added to his fame, were suggested by 
frequent visits to Holwell Cavern, a large fissure in a limestone 
rock in Broomfield, whose roof and sides were covered with 
arragonite in every possible variety of crystallisation. His obser- 
vations soon led him to the conclusion that the ordinary theory 
of crystallisation was incorrect, and that an investigation of the 
matter would sooner or later reveal some new principle to him. 

I felt convinced at an early period that the formation and constant 
growth of the crystalline matter which formed the roof of this cave was 
caused by some peculiar upward attraction; and, reasoning more on the 
subject, I felt assured that it was electricattraction. 1 brought away some 
water from Holwell Cave, and filling a tumbler with it exposed it to the 
action of a small voltaic battery excited by the water alone. The oppo- 
site poles of the battery were connected with the Holwell water by platinum 
wires, let fall at opposite sides of the tumbler. An electric action imme- 
diately took place, which continued for nine days; but not finding any 
formation upon either of the wires, I was about to take abroad the whole 
apparatus, when at that precise moment a party of friends called, and re- 
mained some time. This most fortunate delay prevented the removal of 
the apparatus till the next or tenth day, when I went for the purpose of so 
doing; the sun was shining brightly, and I plainly observed some sparkling 
erystals upon the negative platinum wire, which proved to be carbonate of 
lime, attracted from the mineral waters by the electric action. 

This was the beginning of a line of investigation and experi- 
ment subsequently carried on with great zeal and rewarded with 
splendid results. “By his close and ingenious imitation of 
Nature’s arrangements, together with the application of elec- 
tricity, he formed various metallic and earthy crystals, which had 
never before been formed by art, and in some instances he pro- 
duced substances that had never been found combined in 
nature.” 

The many specimens of Mr, Crosse’s poetry scattered through 
the volume are conclusive evidence of his highly-susceptible 
temperament ; and yet the following relation shows the supre- 
macy which reason ever held in his mind, as well as being in- 
teresting in itself. Never did philosopher before so cure hydro- 
phobia, 

Mr. Crosse was returning home one day by the side of one of the ponds 
in the grounds of Fyne Court, when he saw a cat sitting by the water. In 
the spirit of boyish mischief, which never forsook him, he sprang forward 
to catch the animal, with the intention of throwing her into the water, 
but, to use his own words, “ She was too quick for me to catch her, but 
not quick enough to escape me altogether, I held her for an instant, and 
she turned and bit me severely on the hand. I threw her from me, and 
in doing so, I saw that her hair was slivered; the cat was evidently ill. 
She died the same day of hydrophobia! The circumstance passed from 
my memory as weeks rolled on; but about three months afterwards I felt 
one morning a great pain in my arm; at the same time feeling exceedingly 
thirsty, I called for a glass of water. At the instant that I was about to 
raise the tumbler to my lips, a strong spasm shot across my throat; imme- 
diately the terrible conviction came to my mind that I was about to fall a 
victim to hydrophobia, the consequence of the bite I had received from the 
cat. The agony of mind I endured for one hour is indescribable: the 
contemplation of such a horrible death—death from hydrophobia—was 
almost insupportable ; the tor... #3ts of hell itself could not have surpassed 
what I suffered. The pain, which had first. commenced in my hand, 
passed up to the elbow, and from thence to the shoulder, threatening to 
extend. I felt all human aid was useless, and I believed that I must die. 
At length I began to reflect on my condition. I said to myself, either I 
shall die or I shall not; if I do, it will only be a similar fate which many 
have; suffered, and many more must suffer, and I must bear it like a man: 





ing my utmost resolution, defying the attack, and exerting every 
effort of my mind. Accordingly, feeling that physical as well as mental 
exertion was necessary, I took my gun, shouldered it, and went out for the 
purpose of shooting, my arm aching the while intolerably. I met with no 
sport, but I walked the whole afternoon, exerting, at every step I went, a 
strong mental effort against the disease. When I returned to the house I 
was decidedly better; I was able to eat some dinner, and drank water as 
usual. The next morning the aching pain had gone down to my elbow, 
the following it went down to the wrist, and the third it left me altogether. 
I mentioned the circumstance to Dr. Kinglake, and he said he certainly 
considered that I had had an attack of hydrophobia, which would possibly 
have proved fatal had I not struggled against it by a strong effort of 
mind, 7 
Mr. Crosse, like every true philosopher, got a bad name in the 
religious world. It is curious to note how, from Galileo down- 
wards, every man of science has had to suffer. Surely the days 
are not far distant when science and religion shall walk hand in 
hand. There is certainly no inherent schism between them, 
and one or the other is unsound where it does break out. Mr. 
Crosse relates a rather ludicrous illustration of the manner in 
which his science was regarded by those who make religion an 
excuse for ignorance. 


A large party had come from a distance to see Mr. Crosse’s experiments 
and apparatus. He had been taking them to different parts of the house, 
as was his wont, explaining his various philosophical arrangements. At 
length, on arriving at the organ gallery, he exhibited two enormous Leyden 
jars, which he could charge at pleasure by the conducting wires, when the 
state of the at phere was sufficiently electrical. An old gentleman of 
the party contemplated the arrangement with grave disapprobation ; at 
length, with much solemnity he observed, “ Mr. Crosse, don’t you think it 
is rather impious to bottle the lightning ?” “Let me answer your ques~ 
tion by asking another,” replied Mr. Crosse, laughing; “Don't you think, 
Sir, it might be considered rather impious to bottle the rain water?” 





Mr. Crosse, by long and careful observation of nature, doubt- 
less immensely aided, too, by his extensive scientific knowledge» 
was able to make very happy conjectures as to her modes of ac- 
tion, Perhaps, we should more correctly say, that his long 
practised acquaintance with science and with nature enabled him 
often to leap to the right conclusion, neglecting the intermediate 
inductive steps. Here is a striking example of the exercise of 
this happy faculty. 

Some years since, being at Weymouth, I observed some rounded lime- 
stenes, and some sea-shells, embedded in the clay of a small perpendicular 
cliff, each stone and shell being covered with crystals of sulphate of lime, 
On looking round to investigate the cause of the formation of lime upon 
these substances, I discovered a stratum of decomposing sulphuret of iron, 
running horizontally on the top of the cliff, and just below the soil. Ac- 
cordingly I reasoned thus :—The rain-water penetrating the soil, moistened 
the sulphuret of iron, and decomposed it; the oxygen of the water con- 
verting the sulphurct to the sulphate; and the sulphate of iron being a 
soluble salt, passed through the clay, and was slowly admitted into contact 
with the limestones and sea-shells. A local electric action was excited, 
in which the limestones and sea-shells became negative, whilst the upper 
stratum of sulphuret of iron was positive. The sulphate of iron and carbo- 
nate of lime suffered each a decomposition, and sulphate of iron was pro- 
duced in a crystallised form upon the negative surfaces of the limestones 
and shells, carbonic acid gas being liberated; moreover, this iron being 
deprived of its sulphuric acid, absorbed oxygen, and was converted into 
the red oxide of iron, which was abundantly precipitated around the base 
of the crystals of sulphate of lime in a powder form. In order to 
prove the correctness of this theory when I returned home I took 
a large basin, half filled it with pipe-clay, which I kneaded up with 
water to the consistence of moist putty, and embedded in the clay some 
pieces of limestone and some sea shells. I next formed a stratum upon the 
clay of powdered sulphuret of iron, and then filled the basin with common 
water, and put it aside in a cupboard for a twelvemonth. At the end of 
that period I brought it into the light and examined it with no small 
anxiety, but was delighted to find that every piece of limestone and sea 
shell which had been embedded in the clay, when taken out, washed, and 
dried, was covered with prismatic crystals of sulphate of lime exactly simi- 
lar to those found in the cliff at Weymouth; but of course they were small, 
though perfect. Such are the effects of LocAL ELECTRICITY. 

The experiments in crystallisation were pursued till Mr. 
Crosse obtained the following crystallised minerals :—Jron, crys- 
tallised iron pyrites. Copper, crystallised in cubes, octohedrons, 
crystallised arseniate, red oxide in octohedrons. Lead, crystal- 
lised carbonate and sulphuret. Gold, crystallised. Silver, crys- 
tallised oxide, in octohedrons. Silex, crystallised. Lime, fluate 
of, in cubes, in octohedrons. Arragonite. Sulphur, in trans- 
parent crystals. Barytes, in tubular and in needle crystals. 

In the course of these experiments he also obtained, though 
not ia a crystallised condition, three other formations of iron, 
eight of copper, two of lead, one of tin, one of gold, four of silver, 
one of antimony, one of silex, one of alumina, one of lime, one of 
strontia, and chalcedony. He also applied electricity to the 
separation of gold and copper from their ores, to the purification 
of sea and other waters, as well as wine, brandy, and cider. He 
further used this agent as an antiseptic, and preserved fish, milk, 
and other perishable matters by its action. 

The volume contains slight mention of Mr. Crosse’s experi- 
ments in electro-vegetation which made so much noise some ten 
years ago. Of the acarus electricus, however, we have full in- 
formation, preceded by a good-humoured vindication of the 
philosopher from the virulence and abuse, the calumny and 
misrepresentation, to which this result of his experiments exposed 
him. Having undertaken an experiment for the formation of 
artificial minerals by long-continued electric action on fluids, Mr. 
Crosse says :— 

On the fourteenth day from the commencement of this experiment I 
observed through a lens a few small whitish excrescences or nipples pro- 
jecting from about the middle of the electrified stone. On the eighteenth 
day these projections enlarged, and struck out seven or eight filaments, each 
of them larger than the hemisphere on which they grew. On the twenty- 
sixth day these appearances assuined the form of a perfect insect, standing 
erect on a few bristles which formed its tail. Till this period I had no 
notion that these appearances were other than an incipient mineral form- 
ation. On the twenty-eighth day these little insects moved their legs. I 
must now say that I was not a little astonished. After a few days they 
detached themselves from the stone, and moved about at pleasure. 
In the course of a few weeks about a hundred of them made their 
appearance on the stone. I examined them with a microscope, and ob- 
served that the smaller ones appeared to have only six legs, the larger ones 
eight. These insects are pronounced to be of the genus acarus; but there 
appears to be a difference of opinion as to whether they are a known 
species. I have never ventured an opinion on the cause of their birth, and 
for a very good reason—I was unable to form one, The simplest solu- 
tion of the problem which occurred to me was, that they arose from ova 
deposited by insects floating in the atmosphere, and hatched by electric 
action. Still I could not imagine that an ovum could shoot out filaments, 
or that these filaments could become bristles; and moreover, I could not 
detect, on the closest examination, the remains of a shell. 

Again, we have no right to assume that electric action is necessary to 
vitality until such fact shall have been most distinctly proved. I next 
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imagined, as others have done, that they might have originated from the 
water, and consequently made a close examination of numbers of vessels 
filled with the same fluid: in none of these could I perceive the trace of an 
insect, nor could I see any in any other part of the room. 


The electrician was also a very respectable poet, and the 
volume contains many specimens of his muse. These, how- 
ever, are without our province. Here is a picture of the 
electrician at home :— 


At Fyne Court Mr. Crosse was surrounded by a perfect chaos of appa- 
ratus, Certainly the old house had more a philosophi ana d 
air about it. The family plate was occasionally called on to make contribu 
tions to the crucible, which, with the aid of the laboratory furnace, converted 
teapots, tankards, and old-fashioned spoons into chemically pure silver ina 
very short space of time. A great deal of the glass and china of the house 
was not suffered to remain in vulgar use, but was dedicated to nobler pur- 
poses, and was formed into batteries or other chemical 1g The 
rooms generally seemed in process of resolving themselves into laboratories 
or other kinds of scientific dens. You were perfectly comfortable, per- 
fectly at home under that hospitable roof; but, to speak in geological 
language, the house appeared to be in rather a éransifion state. Lady 
Lovelace, who was often a guest at Fyne Court, used to say, “That the 
dinner hour was an accident in the day's arrangements.” There is a 
story that when Mr. Crosse had finished building the sixth or seventh 
furnace in his laboratory, he said, with an air of great satisfaction, “I 
consider now that my house is thoroughly furnished.” 








Mr. Crosse died of paralysis, July 6th, 1855. He was evi- 
dently as distinguished for his simple goodness as for his devo- 
tion to and success in science. Of the literary character of 
these memorials we are precluded from speaking, as they are the 
production of a lady—the widow of their subject. This much 
we must say—that, as a lady, she must be singularly qualified for 
her task ; and that she has stored her book with facts of an 
intensely interesting character. 





THE STEAM COAL COLLIERIES ASSOCIATION, 
NEWCASTLE-UPON-TYNE. 


SECOND REPORT. 
GENTLEMEN,— 

1. In submitting to you our further report upon the question which 
you have referred to our decision, we have to observe that it would 
have been easy for us to have selected and submitted to trial certain 
of the competitors’ plans, and to have reported to you on their com- 
parative merits at a much earlier period. But such a course would 
neither have done justice to you nor to the important question which 
we had to decide, inasmuch as one of the principal conditions esta- 
blished for the competition was that plans submitted should not 
diminish the evaporative power of the boiler. 

2. It was, therefore, our first object to ascertain this evaporative 
power as a standard of reference. 

3. The boiler built for these experiments presented no peculiar 
features. ‘The annexed drawing will show that it was the ordinary 
type of a marine multitubular boiler, such as is generally considered 
to present the greatest difficulty as regards the prevention of smoke. 

. It contained two furnaces, each three feet wide, and 135 tubes 
5} feet long and three inches internal diameter, and had an aggregate 
heating surface of 749 square feet. 

5. The heater which was subsequently added, as mentioned in the 
ninth paragraph of our former report, was used for the purpose of 
heating the feed water. It in no way altered the condition of the 
boiler, except by reducing the temperature of the escaping gases, and 
thereby, to some extent, diminishing the draught and rendering the 
prevention of smoke somewhat more difficult, whilst, at the same 
time, it slightly increased the evaporative effect by its additional 
absorbing surface. 

5a. This increase was, however, much less than might have been 
expected from the large absorbing surface of the heater, which con- 
tained 320 square feet; yet it was found that, when the products of 
combustion, before entering the heater, were at 600°, the passage 
through it did not reduce the temperature more than about 40° 
to 50%. 

6. The whole of the experiments with the competitors’ plans were 
made with the boiler after the heater was added, as also were thuse 
made previously for establishing the standard of reference. 

7. We did not fix upon any specific amount of fire-grate surface, 
but left it perfectly free to each competitor to adopt such amount as he 
deemed best suited to his own plan; and we furnished to each compe- 
titor, whose plan was tried, a drawing of the boiler, and requested 
him to arrange the details according to his own judgment, and to be 
present at, and take the entire charge of, the experiments, by the re- 
sult of which his plan was to be judged. 

8. With the object of securing to all parties perfect equality, we 
took care that the whole of the coal used was obtained from the same 
colliery, and was supplied in its ordinary state for shipment. 

9. The following were the conditions previously fixed upon, and ad- 
vertised by you as those which should be complied with, in order to 
entitle any competitor to the premium :— 

“No design shall be deemed entitled to the premium unless it be in con- 
formity with the following conditions :— 

a. It shall effectually prevent the production of smoke during the com 
bustion of any of the Hartley steam coals of the North of England, 
b. Such prevention shall be accomplished by the combustion of the smoke 


or gases in the furnace or air chamber previous to passing through the 
flues or tubes. 

It shall be applicable to all the usual forms of boiler, containing a 
number of small tubes between the furnace and the chimney, and 
especially to the usual forms of marine boilers, 

. It shall not diminish the evaporative power of the boiler to which it 

may be applied. 

- It shall not impair the durability of the boiler. 

. It shall, as far as possible, be independent of the personal attention of 
the stoker or engineer, but it is not essential that it should be abso- 
lutely so. 

g. It shall not be, or be made, the subject of a patent, or, if so, the in- 
ventor or patentee shall undertake that the patent mght shall not 
exceed in amount such rate per horse power or per foot of fire grate as 
the judges may determine.” 
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10. In the month of August, 1855, we met for the purpose of 
arranging our proceedings, and made a cursory examination of the 
plans which had been sent in, rejecting those which were obviously 
either inapplicable or impracticable. To the authors of the others 
we addressed a circular through your secretary, stating that their 
plans were retained for further consideration. 

11, As soon as the boiler was ready we proceeded to experiment 
upon it in order to determine the standard of reference. Much time 
was occupied in these trials, and in the course of them we arrived at 
the striking results already communicated in our first report, viz., that 
the evaporative power of the coal was much greater than had been 
viously stated, and that smoke could be prevented with ease, and at the 
same time with a decided advantage to the effective power of the boiler. 

12. In all these and the subsequent experiments the details were 
carefully registered, the whole of the coals weighed and water 
measured. ‘The weights of ashes, cinders, and clinkers which were 
left were weighed ; diagrams of the temperature of the escaping gases 
obtained by a pyrometer, and a number of other particulars recorded 
which would occupy too much space to enter upon in this report. 

13. Although we arrived at results exceeding in some respects 
those obtained by any of the competitors, we have not thought it fair 
to take our dest results as the standards of reference, because, being 
the issue of a long series of carefully conducted experiments, we felt 
that to take these results as standards would be going beyond the 
spirit, though not perhaps beyond the letter, of the published con- 
ditions. 

14. We have, therefore, established as the standard the means of a 





series of experiments during which the firing was conducted according 
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to the ordinary system; every care, however, being taken to get the 
maximum of work out of the boiler by keeping the fire-grates clean 
and by frequent stoking No air was admitted except through the 
fire-grates, and, as a consequence, much, and often a very dense 
smoke, was evolved. . 

15. Asthe economic effect of the fuel increases when the ratio of 
the fire-grate surface to the absorbing surface is diminished, we have 
adopted two sizes of fire-grates, and consequently two standards of 
reference. With the larger fire-grate the amount of work done by 
the boiler per hour is greatest; but this is done at a relative loss of 
economic value of the fuel as compared with the smaller grate. 

The one gives us the standard of maximum evaporative power of 
boiler; the other, the standard of maximum economic effect of the 
fuel. 

The fire surfaces used for fixing those standards were 28} and 19 
square feet respectively. oi 

16. Each competitor was allowed to vary his fire-grate to meet 
these two standards, and in the tabulated forms hereinafter given, the 
results obtained are compared with the standards as well as with the 
maximum results which we have arrived at in our own experiments. 

17. With these prefaratory remarks we now proceed with our re- 


port. ' A 
18. The total number of plans submitted to us was 103, which, 
upon examination, we found might be arranged in the following 
classes :— 
Ist Class.—Requiring no special apparatus, and depending upon the ad- 
mission of cold air into the furnace or at the bridge. 
2nd Class.— Requiring no special apparatus, and depending upon admmis- 
sion of hot air into the furnace or at the bridge. 
3rd Class.— Requiring special adaptations of the furnace of more or less 
complexity, but yet applicable to the ordinary type of marine boiier— 
the most of this class admitting air above the fire-grate surface. 
4th Class.—Requiring self-acting or mechanical apparatus for supplying 
the fuel. 
Sth Class.—The smoke burning systems, the principle of which is to pass 
the products of combustion through or over a mass of incandescent fuel. 
This class might be subdivided into two, in one of which the gases 
pass downward through a part of the fire-grate into a close ash-pit, and 
thence to the flame chamber or tubes, and in the other the gases, &c., 
from one furnace, are passed into the ash.pit and upwards through the 
fire-grate of another furnace, and in which arrangement the process is 
alternated by a system of doors or dampers 
6th Class.— Proposing the admission of steam mixed with the air into the 
furnace as a means both of preventing smoke and increasing the eva- 
porative effect of the fuel. 
7th Class.—Such projects as are either impracticable or not applicable to 
the ordinary type of marine boilers, and consequently not in accordance 
with the established conditions, 


19. The following table shows the number of plans sent in, arranged 
in the above classes :— 


Class 1 “A 9 
» 2 16 
» 3 os . wb 
” 4 eee 6 
n 5 ‘ ‘ of 12 
9 6 ase ° ‘ é 1 
: i ae ets ia ane | 
% anaes 


0. Before proceeding with the results of the trials, we beg to 
offer some remarks upon the principle involved in these various 
systems. 

21. in the first place it may be remarked that absence of smoke is 
no sign of perfect combustion. Invisible gases may be passing away 
unconsumed for want of a sufficient supply of oxygen, and thus a loss 
of heating effect result, which will show itself in the diminished 
evaporative effect of the fuel. Practically, whenever the air is 
supplied solely through the bars, this result, or the production of 
visible smoke, will ensue, and this is recognised by all those whose 
plans fall under Classes 1 and 2, as well as by many whose schemes 
are comprised in the other classes. 

22. But we here meet with an important distinction. The advo- 
cates of Class 1 maintain that cold air should be admitted, whilst 
those of Class 2 hold that the air should be previously heated 

23. It is not our intention at present to enter into any discussion 
of this question, but simply to state our conviction that the advan- 
tage (if any) resulting from such previous heating of the air is 
attended with such practical inconveniencies as lead us to give a 
decided preference to the plans included in Class 1. 

24. With respect to Class 5, it is obvious that it is inferior to Class 
1, in so far as it requires a special apparatus of more or less complex- 
ity, and involves greater expense, both in first cost and in mainte- 
nance. Unless, then, it can be shown that it is in other respects superior 
to Class 1 it must be rejected. 

25. The plans of the 4th class possess the merit of requiring less 
attention from the workmen than any of the others, and, under 
certain circumstances, may be adopted with advantage. 

When a regular supply of steam is required some of these will be 
found very etticient, of we may name Jucke’s, Knowelden’s, and 
Hall's as likely to give very good results ; but for marine boilers, where 
space is limited, and the amount of steam required very variable, we 
think they are inferior to the more simple system included in Class 1. 

26. The 5th class we are compelled to reject as wrong in principle, 
and, under several of the forms submitted to us, quite impracticable. 

The mere passing of the gases unmixed with air through a mass of 
incandescent fuel will not destroy the smoke, or, if they be so mixed, 
still, in passing through the fuel, carbonic oxide will generally be 
formed, and thus a loss of heat will be evolved although visible 
smoke be prevented. This is attempted to be met, in some cases, by 
the introduction of fresh air to the gases after passing through the fire. 

27. There is, moreover, a very serious objection to many of the 
plans of this class which does not seem to have had due weight with 
the projectors, viz., the destructive action of the fame and heated 
gases upon the bars which support the tire through which they are 
paased. In some cases it is supposed that this will be obviated by 
using hollow bars through which a current of air is passed. This 
would prove utterly inefticient. In other cases it is proposed to make 
the bars of tubes filled with water, and thus forming part of the heat- 
ing surface of the boiler. This involves considerable practical ditti- 
culties in the construction, and particularly in any repairs which may 
be needed ; and we consider these difficulties to be of sufficient n:agni- 
tude to render it highly injudicious to adopt such a system in marine 
boilers where the failure of one of these tubular bars during the 
voyage might render the boiler entirely useless. 

28. Of Class 6 only one example was brought before us. We think 
the author of this plan to be wrong in principle, because the mere 
action of heat will not decompose steam, and, even if it would, it is 
difficult to understand how any advantage could be gained by the 
hydrogen of the steam parting with its own oxygen simply to take up 
the same amount from the air which is introduced along with it. If 
the steam be introduced below the fire grate and the bars be red hot 
there is no doubt that it might be partially decomposed, but this would 
be at the expense of oxydizing the iron of the bars, and they would 
be rapidly destroved. 

29. The 7th class calls for no further remark than that the plans in- 
cluded in it are inapplicable to marine boilers, 

80. After full consideration we selected the following plans for trial 
at your expense :— 


From Class 1.—Messrs. Hobson and Hopkinson, Huddersfield. 
Mr. C. W. Williams, Liverpool. 
Mr. B. Stoney, Dublin. 

From Class, 3.—Mr. Robson, of South Shields. 

31. We did not feel ourselves justified in trying any of the other 
plans at your expense; but in acquainting the remaining competitors 
with our decision, we stated that we were ready to submit their plans 
also for trial, if they desired it, in conformity with the fifth paragraph 
of the original advertisement. None of these parties, however, 
availed themselves of the opportunity thus given of testing their 
plans at their own expense, 





32. The standards of reference alluded to in the 14th and 15th 
paragraphs of the present report as follow :— 





| Fire Grate, | Fire Grate 
28 | 49 


Square Feet | Square Feet. 
A | B | aA |B 


Economic value, or lbs. of water evaporated | 
from 212 deg. by 1 lb. ofcoal .. .. .. «| 941 [1115 10°06 | 12°58 
Rate of combustion, or Ibs. of coal burned per | 

hour per square foot of fire-grate .. .. .. {2115 |1900 | 21-00 | 17°25 
Rate of evaporation per square foot of fire- | 

erate per hour in cubic teet of water from | 

GOGeg, .. so ve oe oo oo ce cv co| S02 | SOB | S009 | 2005 
Total evaporation per hour in cubic feet of 

water from 60 deg, .. «. .. | 74°80 | 79°12 | 56-01 | 977 

The columns A contain the standards of reference alluded to in 
paragraph 15, whilst the columns B give the mean of the best results 
obtained by our own experiments when making no smoke. 

33. The first plan submitted for trial, was that of Mr. Robson, of 
Shields, which we selected as a type of several of the plans com- 
prised in Class 3, and is in our opinion the most likely of its kind to 
prove successful. ‘The principle of this plan is to divide the furnace 
into two fire-grates, the one at the back being shorter than the other, 
and placed at a lower level. This back grate is furnished with a 
regular door frame, and door, for the purpose of enabling the stoker 
to clean the bars and remove the clinker when required. This door 
is also provided with an aperture fitted with a throttle valve, and in 
the inside a distributing box perforated with half-inch holes, after 
the manner practised by Mr. Wye Williams. The front grate is 
like the ordinary fire-grate, but without any bridge. The mode of 
proceeding is to throw all the fresh coal upon the front grate, and 
to keep the back or lower grate supplied with cinders, or partially 
coked coal, which is pushed on to it from time to time from the upper 
or front grate. No air is admitted at the door of the upper grate, 
but the gases arising from it meet with the current of fresh air ad- 
mitted through the door of the lower grate, and in passing over the 
brigh t fire upon it are to a greater or less degree consumed. 

34. With respect to absence of smoke, we have to report that this 
plan is only partially successful. It diminishes the amount of smoke 
considerably, but it requires careful and minute attention from the 
stoker, otherwise a good deal of smoke at times appears, and particu- 
larly when fresh fuel is pushed forward from the upper to the lower 
rrate. 

35. Mr. Robson’s fire-grate surface was 32} square feet. 

36. As regards economic value of fuel and work done, the following 
was the result :— 

Economic value of fuel .. .. 2 ee oe 








eo oo 10°70 Ibe. 


Rate of combustion.. .. .. «2 oc of oo o 15°50 ,, 
Rate of evaporation per square foot per hour .. 2°14 cubic feet. 
Total evaporation from 60 deg. Gitte... <« «« 700 io 


37. Comparing these results with the standard, we get— 








Robson. | Standard. | More | Less. 

| Per cent. | Per cent. 
Area of fire-grate .. .. | 32:50 | 28-50 14:03 roe 
Economie value of fuel., .. 10°70 9°41 13:7 oe 
Rate of combustion .. .. 15°52 2115 + 26°7 
Rate of evaporation .. .. 214 2°62 | 18-4 
Total evaporation .. ae 70°50 74°80 | 58 





38. From this it appears that, though there was an increase of 
economic value of fuel to the extent of 13-7 per cent., there was a loss 
of work done by the boiler to the extent of 5°8 per cent., and this, 
although the fire-grate was greater by four square feet, or 14 per cent. 

39. This result may be traced to the nature of the apparatus. 
Owing to the large admission of air at the fire-door of the lower or 
back grate requisite to prevent smoke, the fuel on the front grate 
burns sluggishly, and hence the falling off in the rate of combustion 
and the work done. 

40. The heat in the back grate was very intense, but the generation 
of heat being thus thrown nearer to the tubes, the effect of the absorb- 
ing surface above the front grate was greatly impaired. 

40a. We think also that the very intense heat in the back grate 
would be more injurious to the boiler and the tubes than the more 
equally distributed temperature which results from the ordinary de- 
scription of tire-grate. 

41. Another objection to this system is the constant attention re- 
quired from the stoker to keep the tires in order, and the difficulty 
in removing the clinker from the back grate, where it tends to form 
in considerable quantity. 

42. The next plan submitted to trial was that of Messrs. Hodgson 
and Hopkinson, of Huddersfield. In thissystem air is admitted both 
at the doors and at the bridge. At the doors by means of vertical 
slits, which may be opened or shut at will by a sliding shutter, and 
at the bridge —— apertures in hollow brick pillars placed imme- 
diately behind it. The entrance of the air to these pillars is regulated 
by throttle valves, worked by a lever in the ash pit. There are also 
masses of brick-work placed in the flame-chamber, with the intention 
partly of deflecting the currents of gases, so as to ensure their mixture 
with the air, and partly to equalise the temperature. 

43, As regards prevention of smoke, we have to report that this plan 
was very efficient, though in hard firing it required considerable 
attention from the stoker. Whilst burning about 15 lb. of coal per 
square foot of grate per hour no smoke was visible, even with ordinary 
firing, but when the quantity was increased to 21} 1b. per square foot 
per hour, the fire required to be very carefully attended to, or smoke, 
though in no great quantity, began to appear. 

44. Messrs. Hobson and Hopkinson’s tire-grate surface was origi- 
a 274 square feet, but this was subsequently reduced to 184 square 
eet. 

45. As regards economic effect and work done, the following were 
the results :— 





Fire Grate, _ Fire Grate, 
27} 18} Sq. Ft. 





; F Ib. Ib. 
Economic value of fuel .. se «2 os oe os 11:08 11:70 
Rate of combustion... .. | 14°25 21°50 


Rate of evaporation per square foot per hour 


| Cubic Feet | Cubic Feet 
from G0 deg. .. . | 2° 3°49 

















Tota! evaporation from 60 deg. ies 60°03 63°62 
46. Comparing these results with the standards we get— 
LARGE FIRE-GRATES, 
al ae nee ae | stehen 7 - se 7 a ow mie Nneed a 
ee Standard. More, | Less, 
| Feet. | Feet. Per cent. Per cent. 
Area of fire-grate .. | 27°5 28°5 + 37 
| Ib. Ib. 
Economic value .. 11:08 9°45 171 oe 
Rate of combustion . 14°25 2115 oe 327 
Cubic Feet | Cubic Feet 
Rate of evaporation 218 262 = | ae 16°8 
Total evaporation .. 60°03 7480 | | 198 


SMALL FIRE-GRATES. 














Hobson and | | | 
Hopkineon. | Standard. | More. | Less. 
Feet. | Feet. | Per cent. Per cent, 
Area of fire-grate .... 18°25 19°25 oe 52 
Ib. Ib, 
Economic value... 11°70 | 10°06 | 16°3 
Rate of combustion. . 21:5¢ | 21:00 | 23 o- 
Cubic Feet | Cubic Feet | 
Rate of evaporation... 3°49 2 909 19°9 ee 
Total evaporation... | 
from 60 deg. .. 63°62 56°01 | 135 





47. From these tables it appears that with the large fire-grate there 
was an increase of economic value of fuel, although less work was 
done, whilst with the small grates there was a decided increase both 
of economic value and of work. Had the fires been harder pushed 
with the large grate, we have no reason to doubt that, although the 
economic value would have been somewhat less, the work done would 
have been up to the standard. 

48. The only objection to this system is that the brickwork is liable 
to crack and get out of repair, but we do not attach much import- 
ance to this, as we believe that the existence of this brickwork is of 
no consequence, and that the results obtained are due simply to the 
admission of air to the gases. 

49. The system is applicable to all the usual forms of boilers, the 
combustion is very good, and, with moderate firing, it does not much 
depend upon the stoker, and we are, therefore, of opinion that it com- 
plies with all the prescribed conditions. 

50. The next plan tried was that of Mr. C. Wye Williams, of 
Liverpool. 

Mr. Williams’ system, as is well known, consists in the admission 
of air at the furnace door, or at the bridge, or at both, by numerous 
small apertures, with the intention of diffusing it in streams and 
jets amongst the gases. In the plan adopted in the present instance, 

fr. Williams introduces the air only at the front of the furnace, by 
means of cast iron casings, furnished on the outside with apertures 
provided with shutters so as to vary the area at will, and_ perforated 
in the inside with a great number of half-inch bolts. The mode of 
firing which Mr. Williams adopts merely consists in applying the 
fresh fuel alternately at opposite sides of the furnace, so as to leave 
one side bright whilst the other is black. 

51. The original fire-grate proposed by Mr. Williams was twenty- 
= square feet, which was subsequently reduced to eighteen square 
eet. 

52. As regards economy of fuel and work done, the following were 
the results :— 


! 
Fire-grate, 





| Fire grate, 
| 22 8q. feet. 








18 sq. feet. 
lb Ib. 
Economic value of fuel .. .. oc «2 oo oe 10 84 11°30 
Rate of combustion ee 2698 | 27°36 
Cubic feet, | Cubic feet. 
Rate of evaporation ee 7. + oF 4 4°04 | 4°31 
Totalevaporation .. .. os 8 «os «8 o 88-96 | 76°92 





53. Comparing these results with the standards we get— 
LARGE FIRE-GRATES. 























Williams, Standard. | More. | Less, 
Feet. Feet, Per cent! Per cent 
Area of fire grate .. .. «. 22-0 25 | «.. 24 
Ib. | Ib. j 
Economie value of fuel ° 1084 | 945 | 115 oe 
Rate of combustion oe 0 26°98 2115 «| 274 aes 
Cubic feet. | Cubic feet. | 
Rate of evaporation eo ee 4°04 2-62 54°2 oe 
Total evaporation .. .. «. 8896 | 74°80 3 8=| 37:3 oe 
<i ‘SMALL FIRE-GRATES, 2 
Williams. | Standard, | More. | Less 
Feet, Feet. {Per cent/Per cent 
Area of fire grate .. .. « 18°00 1925 | we 65 
lb. Ib. 
Economic value ee 0s es 11°30 10°06 | 123 ee 
Rate of combustion .. .. 27°36 21°00 30°3 a 
Cubic feet. | Cubic feet. 
Rate of evaporation., .. .. 4°31 2°90 48°0 ee 
Total evaporation ee 76°92 56°01 | 19 oe 








54. These results show a large increase above the standard in every 
respect. 

55. The prevention of smoke was, we may say, practically per- 
fect, whether the fuel burned was 15 lb. or 27 lb. per square 
foot per hour. Indeed in one experiment we burned the extraordinary 
quantity of 374 1b. of coal per square foot per hour upon a grate of 
15} square feet, giving a rate of evaporation of 54 cubic feet of water 
per hour per square foot of fire grate, without producing smoke. 

56. No particular attention was required from the stoker, in fact, 
in this respect, the system leaves nothing to desire, and the actual 
labour is even less than that of the ordinary mode of firing. 

57. Mr. Williams’ system is applicable to all descriptions of marine 
boilers, and its extreme simplicity is a great point in its favour. 

58. It fully complies with all the prescribed conditions. 

59. The next and last plan submitted to trial was that of Mr. 
B. Stoney, of Dublin. A 

In principle, so far as regards the prevention of smoke by the 
admission of air through the doors, and at the front of the 
furnace, this plan is identical with Mr. Williams’. Its pecu- 
liarity consists in the adoption of a shelf outside the boiler, 
forming, in fact, a continuation of the dead plate outwards, 
Upon this shelf the fresh charge of coals is laid in a large heap, 
about half of the heap being within the furnace, and the rest 
outside. The door is a sliding frame, which shuts down upon the top 
of this heap of coals, so that air is admitted through the body of the 
coals as well as through perforations in the front plate of the furnace. 
When the furnace requires fresh fuel, a portion of that forming the 
heap, and which to some extent has parted with its gases, is pushed 
forward and its place made up by fresh fuel laid on in front. 

60. This plan did not succeed in preventing smoke, for whenever 
the coal was pushed forward upon the fire, dense smoke was evolved. 

We regret that Mr. Stoney was not personally present to see the 
result, which, we think, would have entirely satisfied him that the 
method he proposed did not comply with this important condition. 
Under these circumstances, we did not proceed to determine the 
economic value of the fuel or work done by this system. 

60a. In the following tables the results in each case are compared 
with the standards, and also with those of our own experiments when 
making no smoke. The former marked A and the latter B:— 

LARGE FIRE-GRATES. 

















A B. | | Hobson | wa 
y Our ex- and il. 
= peri- | Robson Hopkin-| liams. 
= ment. | son. | 
sq. feet. | sq feet. | sq. feet. | sq. feet. | sq. feet. 
Area of square feet eo 23 | 28) | 328 274 22 
Economic value of fuel or wa- | | | | 
ter evaporated from 212 deg. | Ib. | 1b, Ib. | Ib. Ib, 
SS ere a 11-15 | 10°27 | 11°08 | 1084 
Rate of combustion per square } : 
foot of grate per hour 2115 | 19°00! 15°52 | 14:25 | 26-98 








Rate of evaporation per square | 
foot of grate per hour from |cub. feet 
BO deg. .. oe 0 co os 2°62 
Total evaporation in cubic feet 





! ; 
cub. feet cub. feet|cub. feet/cub, feet 
293 | 214] 218 | 4°04 























| 
per hour from 60 deg. 7480 | 7912 {| 6952] 60°03 | 88-96 
SMALL FIRE-GRATES. 
A B. Hobson - 
Our ex- and | ile 
—_ peri- Robson.| Hopkin.) liams. 
_— ment. son. 
8q. feet.) sq. feet. sq. feet. sq. feet. 
Area of grate .. .. «2 es 1 19 3 18} | 18 
1b. lb. s lb. Ib. 
Economic value of fuel or wa- 
ter evaporated from 212 deg. ~ = | . 
by llb.ofcoal .. .. .- | 10°06 | 1258 2 11°70 | 11:30 
Rate of combustion per square £ | 
foot of grate per hour 21°00 | 17°25 be 21:50 | 27 36 
Rate of evaporation persquare |cub, feet/cub. feet} “@ — jeub. feet cub. feet 
foot of grate perhour .. 2909} 2995) & 349 | 431 
Total evaporation per hour .. 5601 | 57°78 63°62 | 76°92 
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61. With the above results before us we are unanimously of 
opinion that Mr. Williams must be declared the successful com- 
petitor, and we, therefore, award to him the premium of £500 which 
you offered by your advertisement of 10th May, 1855. 

62. It is true that in economic value of fuel the tabulated results of 
Mr. Williams’ trials are about 2 per cent. inferior to those of Messrs. 
Hobson and Hopkinson’s, but on the other hand, the amount of work 


done is much ter. 

By Mr. Williams’ plan the quantity of water evaporated with a 
22 feet grate, was 48 per cent. greater than with the 27 feet grate 
used in Messrs. Hobson and Hopkinson’s case, and 20 per cent. more 
with an 18 feet grate. 

63. We should also mention that in an experiment not tabulated, 
Mr. Williams obtained an economic value of 11°70, and a total 
evaporation of 61°59 cubic feet, with a 22 feet fire-grate, results which 
exceed those of Messrs. Hobson and Hopkinson’s experiments, with 
274 feet fire-grate, and equal in economic value of fuel their results 
with 18 feet fire-grate. 

64. An important feature in Mr. Williams’ system is, that it 
may be successfully applied under very varied circumstances. We 
have above given results obtained with fire-grates of twenty-two 
square feet and eighteen square feet, but in order to test the 
matter still further we reduced the fire-grate to 15} square feet, 
with the following result :— 


Area of fire-grate ... - ,15} square feet. 
0°66 Ib. 


Economic value of fuel ee ee ae 

Rate of combustion per square foot of gra*e 37-4 1b 
er re , . 

Rate of evaporation per square foot of grate i 551 cubic feet 
POT ROUT ... cco ce ce 000 cee one 

Total evaporation per hour ... a .-. 8530 =, 


65. The results which we ourselves obtained exceed, in economic 
value of fuel, all the results of experiments made with the com- 
petitors’ plans. This was chiefly the case with the small fire- 
grates, and was due in a great degree, if not altogether, to the 
smaller amount of fuel burned per square foot of grate per hour. 

The consequence of this was a more complete absorption of the 
heat generated, so that the products of combustion escaped from the 
chimney at a temperature lower by about 200 deg. when we obtain 
our best economic results, than they did during the trials of the com- 
petitors’ plans. It must be remembered that this increase in the 
economic value of the fuel is obtained at the expense of the work 
done, but it is highly satisfactory to find that (as is shown in 
columns A and B of the last tables), the great increase in the 
economic value is also accompanied with a decided increase in work 
done when perfect combustion is attained and smoke prevented. 

66. We may now be expected to say a few words on the circum- 
stances and mode of proceeding which we adopted, and by which 
we got the results contained in the columns marked Bb. 

They may be briefly described under these heads :— 

Ist. The fire grate. 2nd. The fire door. 3rd. The mode of firing. 

67. (1) The fire bars which we found most successful were cast 
about half an inch thick on the top, and as thin as possible at the 
bottom, and with the ends thickened up so as to leave about five- 
eighths or three-quarters of an inch air space. 

68. (2.). The fire doors were the ordinary doors, perforated with 
horizontal slits about half an inch wide and fourteen inches long, for 
the admission of air. 

69. (3.) Our mode of firing may be described as follows :—The coal 
was applied in charges of one cwt. each, and was all thrown on to the 
dead plate, which was sixteen inches deep, and remained there until 
the furnace was again ready for charging. This coal, which had then, 
to a great extent, lost its hydro-carbons, was pushed forward with 
the rake, and a new charge thrown on the dead plate, to remain there 
until the furnace was again ready. The grates were always kept covered 
with ignited fuel to a depth of ten to twelve inches, and the furnaces 
worked alternately as nearly as convenient, although this was by no 
means of consequence as regards the prevention of smoke. 

70. All the ashes that fell through the bars were raked forward, and 
thrown on to the fire with the fresh coals, so that the ash-pit was 
kept clear and cool, and the whole of the cinders burned. The result 
of this was, that the average amount of ash to be removed from the 
ash-pit and thrown away did not exceed 11 per cent. of the coal used. 

71. The amount of clinkers averaged about 1°85 per cent. of the 
fuel used. 

72. No stoking was required beyond occasionally gently raising the 
coals before firing with the poker, and it is worthy of remark that the 
heap of raw coal on the dead plate keeps the fire doors perfectly cool. 

73. This mode of firing we find extremely efficient ; and certainly 
it requires nothing beyond such an amount of attention as may reason- 
ably be expected from any working man of ordinary intelligence, and 
the actual labour is very much less than under the pernicious system 
to which men of this class are so wedded. 

74. The admission of air at the doors is simply an adaptation of the 
priaciple so long advocated by Mr. Williams, and we prefer his ar- 
rangement for this purpose to that which we had previously used. 

75. From the preceding observations it will be seen that there is 
no real difficulty in the prevention of smoke. The arrangements of 
the furnace are simple in the extreme, and not liable to derangement ; 
beyond this, all that is required is a man of moderate intelligence, 
willing to be taught and ready to obey orders. No extra labour is 
required at his hands, nothing beyond regular attention to a pre- 
scribed but simple mode of working. 

76. But unless such men are properly instructed and then kept to 
their duty, it is in vain to expect satisfactory results. 

77. The management of a furnace is an art, though a very simple 
one, but, like every other art, its rules must be regarded. 

78. Of its importance we need not say more than that bad con- 
struction and negligence may easily reduce by one-third the economic 
value of the fuel and the evaporative power of the boiier. 

79. Before concluding we might offer some further observations 
upon the results we have obtained, and on various interesting and 
important questions which have presented themselves during the 
course of our inquiries, but to do so in a manner at all satisfactery 
would be impossible within the limits of a report like the present. 

80. We must, therefore, content ourselves with pointing out three 
chief conclusions at which we have arrived, and which, we believe, 
will prove of great advantage as well to your interests as to those of 
all connected with steam navigation. 

81. Ist. That by an easy method of firing, combined with a due ad- 
mission of air in front of the furnace, and a proper arrangement of 
Sire grate, the emission of smoke may be effectually prevented in ordinary 
marine multitubular boilers, whilst using the steam coals of the “ Hartley 
District” of Northumberland. 

82. 2nd.—That the prevention of smoke increases the economic value 
of the fuel and the evaporative power of the boiler. 

83, 3rd.—That the coals from the Hartley district have an evapora- 
tive power fully equal to the best Welsh steam coals, and that practically, 
as regards steam navigation, they are decidedly superior. 

84. This last conclusion is contrary to the general opinion, which, 
based upon the reports presented to the Government by Sir H. de la 
Beche and Dr. Lyon Playfair, is strongly in favour of Welsh coal. 

85. The effect of those reports has been to do the Northumberland 
coal-field an immense injury, and we feel this so strongly that we 
beg to lay before you a few observations on the subject in a short 
supplementary report accompanying this. 

86. We cannot conclude this report without bringing to your notice 
the services of Mr. William Read, to whom we intrusted the prac- 
tical management of the long series of experiments which we deemed 
it right to make. 

87. To his intelligence and unwearied attention we are much in- 
debted, and we can only add that we have every reason to congra- 
tulate ourselves and you upon having had the benefit of his valuable 
assistance throughout the whole of this long and important inquiry. 

We have the honour to be, Gentlemen, 
Your obedient servants, 
Jas. A. Loncrives, 18, Abingdon-street, Westminster. 
W. G. ArmsrronG, Newcastle-upon-Tyne. 
a Tuomas RicHarpson, Newcastle-upon-Tyne. 
Newcastle-upon-Tyne, 16th January, 1858. 





THIRD REPORT.—TO THE STEAM COAL COLLIERIES ASSOCIATION, 
NEWCASTLE-UPON-TYNE, 
Gentlemen,— 

1. In our report to you, dated the 25th of August last, we drew 
your attention to certain results which we had obtained in the 
course of our experiments, showing that the evaporative power of 
the coal of your district is much beyond what is usually attributed 
to it, and we stated that this fact might serve to correct an error 
of opinion which has resulted from the published reports on coals 
suited to the steam navy, with the high sanction of the names of Sir 
H. de la Beche and Dr. Lyon Playfair. 

2. The coals upon which Dr. Lyon Playfair and his colleague made 
their experiments included those from the collieries called, respec- 
tively, West Hartley Colliery, and Aberaman Merthyr, the former re- 
presenting an average quality of the North Country Steam Coal, and 
the latter the best Welsh. 

3. The results arrived at as regards the relative calorific values of 
these coals were as follow :— 

Aberaman Merthyr ooo ove 
West Hartley ove ope ove on on. Van 

4. In a letter addressed to the editor of, and published in, the 
Journal of the Society of Arts, in October, 1857, Dr. Playfair, 
while not attempting to impugn our results, explains their dis- 
cordance with those obtained by himself and Sir H. de la Beche, 
by affirming that they did not profess to give the absolute values 
of the coals tried, but only their redative values under like con- 
ditions of experiment. He further states that attention was drawn to 
the unfitness of the small Cornish boiler used, to give absolute 
results, and he adds, that he would not be surprised to learn that 
it was fifty per cent. below a multitubular boiler. 

5. This explanation of Dr. Playfair appears to imply that, 
although the figures given in the reports do not express absolute 
caloritic effects, they correctly indicate the relative values of the 
respective coals, But this conclusion, which is at direct variance 
with our results, appears to be completely vitiated by the fact, 
admitted by Dr. Playfair, that, instead of troating each kind of 
coal in the manner most favourable to the development of its 
powers, they based their determination “upon like conditions of 
experiment” applied indiscriminately to both. 

6. Had the experiments been made with a proper marine boiler, 
instead of “a small Cornish boiler’—if a complete apparatus, such 
as we employed, had been used, and if the conditions necessary to 
effect perfect combustion of each kind of coal had been investi- 
gated and applied—we have no doubt that their results would 
have agreed with ours; but, as it is, we submit that our own 
more careful deductions are entitled to preference. 

7. Having obtaimed from you a cargo of the best Welsh coal, 
we proceeded to test its evaporative power, and have advanced 
sufficiently far to be justified in stating that the highest economic 
value we have been able to obtain from it is 12°35 lb. of water 
evaporated from 212 deg., whilst with the Hartleys it was 12-90 Ib. ; 
but we could only get this result from the Welsh coal by hand 
picking it, and rejecting the small, amounting to about twenty per 
cent. of the whole, whilst with the Hartley coal there was no 
waste whatever. 

8. If the proportion of 7°87 to 10°75 were the true relative value, it 

07 
follows that the Welsh coal should have evaporated 12°90 + a = 
17°64 lb.; and if to this we add the heat carried off by the products 
of combustion through the chimney, which would be about equal to 
the evaporation of 24 1b. of water, we should arrive at the actual heat- 
ing power of 19°87 lb. of water from 212 deg. 

9. Now, in the first report by Dr. Playfair and his late colleague, 
they give a formula for calculating the theoretical value of coal, that 
is to say, the total weight of water which could be evaporated from 
212 deg. by the perfect oxydation of the hydrogen and carbon con- 
tained in the coal as determined by analysis. 

10. According to this formula the theoretic value of the Aberaman 
Merthyr, is 15°18 lb. But on the hypothesis of 7°87 and 10°75, being 
true relative values, we ought to get a practical result for this coal of 
19°87 lb., that is to say, a practical result exceeding the theoretic or 
ultimate possible value by not less than 31 per cent. 

11. By the same formula the theoretic value of the average of six 
sorts of Hartley coals, comes out 14051. But we have actually 
obtained 12-91 by evaporation, and the heat carried off by escaping 
gases was equivalent to a further evaporation of about 1°80 lb., giving 
a total practical result of 12-91 + 1°80 — 14°71 Jb. as against 14°051, 
the theoretic or ultimate possible value of the Hartley coal by the 
formula, being an excess of about 5 per cent. 

12. Assuming then that the formula is wrong to this extent, and 
applying the correction to the theoretic value of the Aberaman Merthyr 
as above,tit would become 15°18 + +759 = 15°94, being still about 20 
e cent. below the practical result, if the proportions of 7°87 to 6°75 

true. 

13. From our experiments with the Welsh coal, we feel disposed to 
take its practical evaporative power when hand-picked, and the small 
rejected, at 12°35, but when used after the rejection of so much only 
of the small as will pass through a riddle having spaces of } inch, a 
considerable reduction must be made. 

14. Adding to the above the heat escaping in the gases, we get the 
calorific value as follows :— 

Hand-picked and small rejected 12:30 transmitted to the water 
+230 escaping in the gases= 14°60 Ib. 

15. As acheck upon the other results, we have ascertained the 
absolute calorific effect of these coals by means of an apparatus con- 
structed by Mr. Wright, of Milbank, Westminster, so contrived that 
a portion of coal is burned under water, and the products of combus- 
tion actually passed through the water, so that the whole of the heat 
generated is absorbed. 

16. By this apparatus we get the following calorific value :— 

Welsh Coal.......... eeee+++014°30 Ib. from 212 deg. 
Hartley Coal .......-s+se00++ 14°63 , Ib. ” 


Comparing these results with the others we get— 


we =10°75 




















CALORIFIC VALUES. 
1, “aha | | | Practical 
NAME OF COAL. By By |By deduction| economic 
Dr Playfair’s| Wright's from our value, 
Formula. | Apparatus, jexperiments. 
j 
_ . oe a 
Welsh Coal, hand | 
picked oe 18 | 14 30 1460 12°35 
_— --- -_ = ' ——< 
Hartley Coal, Jarge | 
and smail together 1405 14°63 14°71 1291 





17. We tried one experiment with the Welsh coal without screening, 
and the result was, that whilst the weight of coals thrown on to the fire 
during the experiment was 1,764 lb., no less than 634 Ib. fell through 
the bars in small particles, and were totally lost, because, if thrown 
again on to the fire, as is our practice with the Hartley coals, they so 
checked the combustion that steam could not be kept up. Even when 
screened coal was used, the waste was still considerable, although, 
with close bars, and a stronger draft to counteract the contraction of 
the air spaces, it would probably be diminished. 

18. During this experiment the evaporation of the boiler was below 
24 cubic feet per hour, and the water evaporated from 212 deg. per lb. 
of coal expended (inclusive of waste), only 6:51 Ib., or just about one- 
half of what we obtained by the Hartley coal in its ordinary state, and 
when giving the maximum economic effect. 

19. The peculiar mechanical structure and state of cohesion of the 
Welsh coal makes it liable to very great deterioration when kept in 
store, and, moreover, it cannot be broken into suitable sizes for rapid 
combustion without making a great deal of small. In this it differs 
from the Hartley coal, which deteriorates much less, is much harder, 
and when struck by a hammer cleaves into fragments without shiver- 
ing like the Welsh coal. 

20. The liability of fuel to deteriorate is a feature of great practical 
importance, and especially with respect to its employment in the 
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naval and foreign packet services, where it is essential to keep | 
stocks in depot. The subject was investigated by Sir Hen de ia 
Beche and Dr. Playfair, so far as refers to the comparative sealienee 
to the action of mechanical force ; and the result they arrived at shows 
the Hartley coal to be in this respect about 50 per cent. superior to 
the Welsh. 

21. The comparative deterioration, by exposure to weather, is less 
easily ascertained, but the personal observations and inquiries of one 
of the undersigned at the stations of Aden, Galle, Madras, and Calcutta, 
justify the assertion that in this respect also the Hartley coal is con- 
siderably superior to the Welsh. 

22. Before concluding, there is one other point to which we would 
direct your attention. It is, if we may so express it, the extra- 
ordinary elasticity of action of the Hartley coals, by which we mean 
their capability of being Ee employed under widely differing 
circumstances. At one time but little steam power may be required, 
at another the utmost that can possibly be obtained may be of essen- 
tial importance. Now, the Hartley coals we have found eminently 
qualified for such a service. We have burned them at rates varying 
from 9 Ib. to 374 Ib. per hour per square foot of grate surface, with- 
out difficulty, without smoke, and without any serious injury to the 
fire bars. $ 

23. We tried the same with the Welsh coal, but, whilst burning 
at the rate of 34} Ib. per hour, per square foot, the experiment 
was terminated by the fusion of the bars, after about one and a 
half hours’ work. 

24. We are quite prepared to be met by the assertion that the 
alleged superiority of the Wesh coal does not rest upon the re- 
ports of Dr. Playfair and Sir H. de la Beche, but that the vast 
development of the trade is in itself a sufficient proof of the 
superior quality of this mineral. 

25. In reply to this it may be stated that the extensive use of 
Welsh coal, in many instances, has been caused by the absence of 
smoke during its combustion, whilst on the other hand, owing to 
imperfect construction of furnaces, and inattention in stoking 
(causes which operate with peculiar prejudice as regards the Hartley 
coals), their use has been generally attended, not only with the 
issue of dense smoke from the chimney, but also with a very 
serious loss of economic effect. : 

26. But beyond this, it was the reports in question which first 
gave the Welsh coal its high character. It was the consequent 
extensive adoption of this coul by the steam navy and public 
companies which gave to this character the apparent sanction of 
practical experience. The figures of the reports were implicitly 
believed in, although from the beginning there were many who 
doubted; but their opinions, being attributed to interested motives, 
could carry no weight against Government authority and Govern- 
ment practice, and so a grievous error eventuated in a grievous 
injury both to your district and to the national interests. 

27. We trust that our labours will have the effect of dissipating 
this error and removing this injury; and we cannot but congratu- 
late you upon the fact that, whilst the experiments which you in- 
stituted have entirely established the practicability of using the 
north country coal without the production of smoke, they have 
also, as we trust, restored it to that high position as a steam fuel 
from which it ought never to have been displaced. 

We have the honour to be, your obedient servants, 
J. A. Lonaripar, 18, Abingdon-street, Westminster. 
W. G. ArmstronG, Newcastle-upon-Tyne, 
Tuomas Ricnarpson, Newcastle-upon-Tyne, 

Newcastle-upon-Tyne, 16th January, 185& 
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Grants of Provisional Protection for Six Months. 

3117. Tuomas Hart, jun., and Ase. Jones, Blackburn, Lancashire, “ Im- 
sae ag = 3 in looms called ‘ dobby looms.’”—J’etition recorded 19th Te- 
cember, 1857. 

3160. Groner WILLIAM Hart, Osborne-terrace, Southsea, ‘ Improvements 
in the construction of locks, and in apparatus for cutting keys.”—Petition 
recorded 24th December, 1857. 
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“The application of the principle of exhausting air as used in plateholders’ 
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31. Georer JEAN De WINTON DE Winton, Charles-street, St James's, West- 
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32. Samus. Lexs, Salford, Lancashire, ‘‘ Improvements in the manufacture 
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apparatus for teaching music and arithmetic.” —A communication. 

36. Henry ATKINS, Nottingham, “ Producing scarfs, neck-ties, and other 
articles from the warp machine.” 
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54. Eowarp Brai.srorp Baiout, Liverpool, Lancashire, “‘ Improvements in 
communicating signals by electricity, and in the apparatuses employed 
therein.” 

56. WiLLIAM Parsons, Pratt-street, Old Lambeth, *‘ Improvements in appa- 
ratus for supplying water to, and for preventing explosions of steam 
boilers.” 
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29. Rictiarp and Joun Pur, Cheltenham, Gloucestershire, ‘* An improve- 
ment in propellers for propelling ships, boats, and other vessels in water.” 
—Petitions recorded Tt January, 1 

2, SAMUEL LeExs, Salford, Lancashir 
of mineral oil.” 

37. THomAs GREENWOOD and Joun Batiry, Leeds, Yorkshire, “ Improve- 
ments in machinery for heckling flax and other fibrous materials.”— 
Petitions recoided 8th January, 1853. 


—. 


h September, 





** Improve- 
” 














iber, 185 


1857. 


“Improvements in the 


mber, 









e, ‘Improvements in the manufacture 








And notice is hereby given, that all persons having an interest in oppos 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Comumis- 
sioners, within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The follewing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, and Fittings, &c. 


1938. Hippo.yte Lamy, Paris, “ Obtaming motive power by an improved 
method of applying steam, gas, or heated air.”—Dated 11th July, 1857. 

This “organic engine” is thus named from its being based upon 
human organisation, and presenting all the phenomena of a regular 
circulation. It consists of a heart divided into two distinct parts, each 
comprising two compartments or cells, one of which contains the arterial 
or acting steam, the other the venous steam, or the steam which has 
already exerted its working power. The heart is represented by two 
cylinders, the motion of the piston exactly simulating the motions of 
systole and diastole. There are two lungs, the conformation of which 
resembles, as near as possible, that of the lungs and bronchia of 
animals, or present under a givea volume a very large surface. There 
are to be seen veins, arteries, valvylets, glands, a stomach, the functions 
of which are of the same nature as those of animals. The steam or 
heated gases represent the blood, and as the blood consists of a liquid 
which drifts similar substances, so the steam or the gases act, as it were, 
as vehicles of the heat which constitute the force or the life of the 
engine. The leakage corresponds to the secretions, and the radiation 
of the engine may be compared to cutaneous perspiration. Thus 
engines on our railways may be compared to a man having a vein con- 
stantly open, out of which the blood incessantly runs, and who requires 
a constant and large supply of food and drink. in order to recover the 
loss of blood, and, thereiore, the inventor, in the actual conditions, uses 
for our engines very large boilers or generators of steam, and a large 
supply of water and coal, in order first to generate the steam necessary 
for the engine, and then the said steam having become useless, to let it 
out into the air, 

1949. Wittiam Epwarp Newton, Chancery-lane, London, “ Preventing 
incrustations in steam boilers.”—A communication.—Dated 13th July, 
1857. 

For the above purpose the dark, or which is commonly called the black 
gum catechu (well known to dyers as a colouring matter), is employed. 
It is not necessary to use any more gum catechu than is barely sufficient 
to keep the water tinged to a light reddish-brown colour, 

1955. James Wesster, Birmingham, “ Safety valves.”"—Dated 14th July, 
1857. 

This invention cannot be described without reference to the drawings. 

1957. Jerrries Kines.ey, Bedford-square, London, ‘‘ Motive power.”—Dated 
14th July, 1857. 

This invention cannot be described without reference to the drawings, 
— Not proceeded with. 

1976. GuirnaumeE Dezrts, Marseilles, ‘‘ Preventing incrustation in boilers.”— 
Dated 16th July, 1857. 

This invention consists in employing certain agents in suitable propor- 
tions to prevent the formation of incrustations in marine steam-engine 
boilers, and in the application of an apparatus for facilitating the intro- 
duction of the said agents into the boiler or boilers. The agents are as 
follows, and should be mixed in the following relative proportions, viz :— 
Crystallised salt of soda, about 65 1b., potass about 44 Ib., plumbagine 
about 22 Ib., black resin about 22 Ib., vine-branch ashes about 66 Ib., 
pine wood about 22 Ib., walnut about 66 1b., soot about 11 1b., linseed 
cakes about 22 Ib., tannin about 66 Ib., tallow about 22 Ib., flour of sul- 
phur about 44 lb, The substances are reduced to a state of fine powder, 
and made into a liquid paste by mixture with sea water. About a 
quarter of a pound of this paste per horse-power is afterwards 
placed in the apparatus hereafter described to be introduced into the 
boiler. The quantities above stated will suffice for the supply of a 
marine steam-engine boiler of 200 horse power for about ten days. When 
the water in the boiler requires a density of about 12° (Beaumés aero- 
meter) the contents must be drawn off by the ordinary process, and the 
same quantity of paste composed as described must again be supplied to 
the boiler, together with the necessary quantity of water, When 
operating upon boilers which may be foul (that is to say in which in- 
crustations already exist) after the addition of the paste above set forth, 
volatile ammonia is added in about the proportion of 1004 of a pint per 
100-horse; this application should be made a few days after the ship 
has left the port, and when the valves are open. The apparatus before 
mentioned cannot be described without reference to the drawings. 

1979. Joun Avery, Essex-street, Strand, “Steam engines.”—A communi- 
cation.—Dated 17th July, 1857. 

This invention relates to improvements in the method or system in 
and by which the free and latent heat, and gases of escape or waste 
steam of high and low pressure engines can and may be applied to the 
generation and increasing of combustion and heat ; and besides producing 
the results stated, these improvements are also intended to create a hot 
air vacuum into which the escape steam rushes freely, thus avoiding 
back pressure as experienced in high-pressure engines, and dispensing 
with the use of the condenser and air pump as employed in low-pressure 
or condensing steam engines. The manner in which the patentee effects 
this is by taking the steam that is to be wasted or condensed, as it escapes 
from the usual escape valve after having worked any kind of staam 
engine, then leading it through a pipe of suitable diameter or capacity 
for allowing the steam to expand to more than twenty times its volume, 
this pipe being fastened over the said valve through the furnace under 
the boiler to the centre of the fire bed, where it is to terminate in a 
chamber or closed capacity having the shape of a spherical, spheroidal, 
lentigular, or flattened bulb, or else of a rectangular flat case. This 
chamber or bulb ought to be imbedded in the ignited mass, and its front 
end completely closed, but at the hinder end, where the above said 
pipe enters, the bulb is perforated with a number of small holes through 
which the escape steam and gases are to vent into the fire. Also 
the part of the conducting pipe nearest to the fire contains a 
suitable number of plates or diaphragms of wrought-iron, and the 
whole being brought to a red or white heat, the inner space will form a 
hot vacuum into which the escape steam rushes from the escape valve, 
and by passing through the red-hot pipe and ,over the diaphragm or 
plates it is expanded and decomposed so as to produce hydrogen gas, 
which escapes by the holes in the bulb aforesaid, together with any 
highly rarefied steam that may have escaped decomposition in the pipes 
but will be decomposed by contact with the ignited mass in the furnace 
and the oxygen of the atmosphere rushing into the furnace. The gases 
thus rushing out of the bulb into the fire joint their free and latent 
heat to that of the fire, by which they are burnt, and also create an 
additional draught of the furnace, impinging against the front of the 
bulb passing over it, and thus creating a partial vacuum around the 
pipe immediately behind the bulb. The portion of the pipe containing 
the decomposing plates must be arranged in such manner that it may 
be taken off from the remainder when the plates become oxydised, and 
must be replaced by new ones. The pipe from the escape valve to 
where it enters the furnace under the boilers should be protected, to 
prevent the steam as it escapes from being condensed before it reaches 
the heated decomposition pipe.— Not proceeded with. 

1984. Joux Henry Jonson, Lincoln’s-inn-fields, ‘‘ Steam boilers.”—A 
communication.— Dated 17th July, 1857. 

This invention relates to an improved arrangement and combination 
of flues and tubes for steam boilers of all kinds, but more particularly for 
locomotives and portable engines, The outer shell of the boiler is made 
cylindrical, and contains a central cylindrical flue, which is covered at 
its inner end by a concave cap, which is rivetted to a flange extending 
some distance beyond the surface of the cylindrical flue. This flue is 
wholly or partially surrounded by one or more sets of tubes, which open 
at their inner ends through the flange into the concave cap. By this 
arrangement the tubes are in communication with the cylindrical flue, 
whilst their front ends open into the smoke-box, which is at the furnace 





end of the boiler. The furnace is placed inside the cylindrical flue, 
The tubes thus act as return flues, and greatly increase the heating 
surface. The boiler is so constructed that water surrounds the sides of 
the flue and tubes, and a water space is left between the concave cap 
and the end of the boiler. Facility is afforded for cleaning the tubes, 
by causing the cylindrical flue with its tubes to be removeable; and this 
may be done by connecting them by bolts and suitable packing with the 
outer shell of the boiler. This boiler may be easily converted into a 
locomotive or portable engine, by adding wheels,.and fitting a horizontal 
steam engine thereto, 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1903. Robert Moors, Isleworth, Middlesex, ‘‘ Improvements applicable to 
navigable vessels and the propelling thereof.”—Dated 8th July, 1857. 

This invention includes several branches. First, for the strengthening, 
the inventor employs tubular metallic kelsons of a cylindrical, oval, 
elliptical, or spheroidal section, secured longitudinally upon the frames 
or floors of the ship, in such number, and at such distances, and for 
such lengths, as the dimensions of the vessel, or the objects for which it 
is intended, may require, which tubes will be applicable to the surface 
condensation of steam, when used as a motive power in propelling the 
ship. Also corrugated iron and cast iron braces, either in combination 
or separately, are to be used for longitudinal and transverse bulk heads 
(the usual materials being plate iron and angle iron), whereby he obtains 
greater transverse and vertical strength for these parts of the structure. 
And further, a fastening which he calls a topside bracing, consisting of 
an angle iron under the knees for the whole or part of the sheer, and 
some or all of the knees are secured either by being in part formed so 
as to be rivetted to this angle iron, or by separate connecting pieces for 
that purpose, Second, as to the appliances for the more advantageous 
development and economy of steam, when used as a motive power, he 
partially lowers and raises the shaft and screw, to vary the elevation of 
the axis of rotation, for the purpose of working in deep or shallow 
water, whereby in a sea way a screw of larger diameter can be worked 
than could be applied in ports, rivers, or other shoal water. This is done 
by having an adequate vertical passage in the stern post, made water 
tight by any suitable means; and in cases when the screw is used abaft 
the rudder he makes the corresponding arrang tsin the rudder and 
after shaft bearing. He also effects the same object by partially lower- 
ing and raising the entire of the frame in which is set the after part of 
the screw shaft, rudder, and screw. He also proposes to raise the screw 
on deck, and lower it in connexion with a part of the shaft, by means 
of an appropriate frame, and in so doing he swings forward the rudder, 
which is specially adapted for that purpose. Thirdly, for the detection 
of local attraction, and consequently to facilitate the connexion of the 
magnetic deviation, he suspends a closed cylindrical or other vessel of 
suitable dimensions and form in a similar way to compasses or in any 
more convenient manner, The upper and lower ends may be of glass, 
#0 as to render it transparent, and allow of its being illuminated from 
below. This box or vessel is filled or partly filled with spirits of wine or 
other suitable fluid, and suspended on this fluid is placed a combination 
of magnets consisting of three or more secured to buoyant frames, 
which, acting both combinedly, and in some respects independently, 
will from the mean of several simultaneous observations upon certain 
well known principles of magnetic or electro-magnetic influences, fur- 
nish a correction, or an estimate very nearly correct, of the magnetic 
deviations caused by local attraction.— Not proceeded with, 

1909. Joun Scorr Russet, Millwall, “ Apparatus and slips for moving ships 

and vessels out of and into the water.”—Dated 9th July, 1857. 

Heretofore in constructing slips it has been usual so to arrange the 
same, and the apparatus connected therewith, that the ships or vessels 
moved thereon may be received and moved up or down 
thereon with their keels parallel to the lines or ways of the slips. 
Now these improvements consist in constructing slips, and the appa- 
ratus connected therewith, so that the keels of the ships to be raised 
or moved thereon may be received on to the slips and apparatus, 
in a line transversely of the fixed ways or rails of the slip; and where 
the extent of frontage is considerable, it is desirable to construct the 
carriages used to receive the ships of several parts, each capable (by its 
chain or capstan, or other tackle, or mechanical power used therewith) 
of being moved up and down the fixed ways or rails of the slip, and also 
of being used conjointly with other of the carriages, when the length of 
ship to be received and moved thereon requires the combined use of 
several. By such means of constructing slips and apparatus for moving 
ships and vessels, several advantages are derived over those construc- 
tions of slips and apparatus where the keels of the ships are received and 
moved parallel with the fixed ways or rails of the slips. 

1910. Ricuarp ARCHIBALD Brooman, Fleet-street, London, “ Propelling 
ships, &c.”—A communication.—Dated 9th July, 1857. 

This invention consists in fitting to the bow or other suitable part of 
a ship, boat, or other vessel, two submerged wheels of like diameter fitted 
with an equal number of blades, and placed horizontally, and in such 
manner that an imaginary line connecting their centres would intersect 
at right angles the axis, or a line drawn from stem to stern of the vessel. 
The wheels are fitted within semi-cylindrical cases, or half drums, or 
cases enclosing one-half or a portion of their peripheries, and are made 
to rotate at the same rate of velocity by means of cranked arms worked 
by the piston-rod of a steam engine, or otherwise. To propel the 
vessel the wheels are driven in relatively reverse directions, while to 
turn or steer her they are rotated in the same direction. Instead of two 
wheels, a single submerged wheel fitted with blades enclosed in a half 
or segmental drum, and placed horizontally, may be employed. For 
canal navigation, and otherwise when desired, the wheel or wheels may 
be placed in the same plane with the keel. The blades may be attached 
to dises or not, and the wheel cases placed close together (when two are 
employed), so that their blades come nearly or quite in contact.—JAot 
proceeded with. 

1913. Fuorentin Deumas, Paris, ‘‘ Ventilating ships, mines, and other 
places.”—Dated th July, 1857 

In applying this invention to a ship, the interior of the ship is fur- 
nished with pipes pierced with holes. These pipes are adapted to re- 
ecivers placed in communication with the exterior column of air through 
which the ship passes, and each receiver, by the forward motion itself 
of the ship, receives a column of air which is carried and distributed in 
the interior of the pipes. The number of these exterior receivers may 
be increased as much as desired, and they can be put in communication 
with pipes arranged according to the greater or less circulation of air 
required. The mouths of the exterior receivers placed on the level of 
the deck, above and below, may be of different shapes, but always so 
covered as to be sheltered trom the water. All these pipes correspond 
or communicate with one or several openings at the stern of the ship, 
for the escape of prejudicial or unhealthy air and gases, which are gene~ 
rally heavier than air.—Not proceeded with. 





Ciass 8.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics, Se. 
1945. Jawes Hrywoop Warrrneap, Saddieworth, Yorkshire, ‘“ Milling 
endless cloths.” —Dated 13th July, 1857. 

These improvements consist in supporting one end of the axis of the 
lower roller by a bracket or suitable support passing under the lower 
roller, in such manner that the endless cloth, whilst under the process 
of milling, may pass under the support or bracket, and thus facilitate the 
removal of the endless band of cloth without the necessity of separating 
tbe ends. The milling machine is inclosed as heretofore, but on one 
side of the inclosure a door is made, to enable the workmen readily to 
place an endless band or piece of cloth on to, and remove the same from, 
the lower roller. 

1953. Freprricx Crace Catvert, Manchester, and Caartes Lows, Halifax» 
=< *~ Dated 14th July, 1857. 

This invention consists in the application, employment, or use of 
calcined amylaceous substances, salts of soda, potash, ammonia, magnesia, 
and mucilage, as a substitute for animal size in stiffening, sizeing, 
preparing, and finishing yarns, textile fabrics, paper, and such like 
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purposes. The new size has no unpleasant odour when newly prepared, 
neither does it acquire any by keeping; and it is likewise much less 
liable to mildew goods finished by it than when animal size has been used. 

1954. Heyry Hess.etnwaire, WimiiaM SuvTTLewortTH, and WILLIAM 
TaskRR, York, “‘ Improvements in preparing yarns for, and in machinery 
or apparatus employed in printing yarns for, carpets or other similar 
fabrics.”—Dated 14th July, 1857. 

Great loss having been hitherto sustained in preparing yarns to be 
printed for the manufacture of carpets and similar articles, by the 
game being injured or damaged in the process of steeping, after 
being scoured or washed, on account of the water being dirty, or being 
mixed with deleterious matter, the patentees prevent the said damage or 
{injury by making the steeping cistern with a perforated false bottom, 
and fixing under it a layer of serge or other suitable fabric to act asa 
filter. The water, being supplied below the serge and perforated false 
bottom, will force itself through them into the cistern, and thus be per- 
fectly filtered, which is very essential to the obtaining of bright colours. 
And when the water is withdrawn from the cistern, it repasses through 
the perforations and the serge or filterer, forcing in its passage any dirt 
or deleterious matter that may have become deposited there at the 
entrance of the water, thus keeping the filter and false bottom perfectly 
clean for successive operations. Secondly, they dispense with the 
cutting of notches in the division or index plate now used for dividing the 
circumference of the printing drum into equal parts, by having the rack 
or segment wheel (now formed on the inner surface of the drum and 
used for turning from place to place) made with the same number of 
cogs as they wish to have divisions in the periphery of the drum, and 
they apply a pall or catch thereto with one or more cogs formed thereon, 
which fit into any of the spaces between the cogs of the segment 
wheel, thereby holding the drum securely in any desired position 
for the proper laying on of the colours, and thus dispensing with 
the thick brass rim as hitherto fixed on the edge of the drum, and cut 
in notches to the number of the divisions required on the surface of the 
drum. Thirdly, they apply a brake to the rim of the drum actuated by 
levers and weights for the purpose of retarding and stopping its rotation 
as may be necessary; thus, if a thread or yarn breaks in its passage 
from the bobbin to the drum, by each thread passing through the eye of 
a catch or fuller, which works loose on a cross bar, and having an arm 
extending so as to fall on a cam or tappet if liberated, so that as long as 
the threads pass on the drum without breakage, each thread supports its 
own catch or fuller, but if one breaks, the fuller is liberated, the arm of 
which falls on the cam or tappet, which causes the shaft on which the 
fullers are hinged to slide endwise, and knock off the strap guide, thus 
removing the strap from the loose to the fast pulley, and apply the brake 
to stop the rotation of the drum. Fourthly, they employ an adjustable 
self-acting index plate, or indicator, which stops the drum at any desired 
number of revolutions, or when a sufficient quantity of yarn is wound 
thereon, the said index plate having a moveable rim or flange supporting 
a drop catch which holds the strap on the fast pulley and the brake 
clear of the drum, until it arrives at the desired point, when it 
falls and liberates the strap guide, thus applying the brake, 
and stopping the rotation of the drum. Fifthly, they apply the 
brake or drag to the spindle instead of the bobbin as heretofore 
adopted, by fixing a wharve or pulley on the spindle which carries the 
bobbin, and is made to rotate, causing a strap or chain to pass over it with 
a suitable weight attached, or a spring or lever to be in contact with it, 
whereby they obtain more uniform tension of the yarn as it is wound on 
the drum. Sixthly, they arrange the colour carriage to slide freely upon 
two or more pins or studs in long bosses, which are parallel with each 
other, so as to obtain a perfectly parallel and steady motion. Seventbly, 
they employ a board or apparatus with holes or eyes for the threads to 
pass through, and place it between the bobbins, and the guide eyes, to 
prevent any broken threads falling on the rotating bobbins, and thereby 
becoming entangled with them; and, Eighthly, they dispense with the 
frame now used for holding the design board, by having slots cut horizon- 
tally at the top and bottom of the board itself, to adjust and fasten the 
scale to it, thereby dispensing with the frame altogether, 

1960. Tuomas Asutoxn, Abbey Mills, Morpeth, “Teasing, scribbling, 
carding, and combing engines.”—Dated i4th July, 1857. 

This invention consists in 80 constructing the server, and the rollers 
connected with it, as to give them, in addition to their former rotary 
motion, a to-and-fro or cross motion from right to left, and from left to 
right, alternately; across the teeth or cards of the machinery used for 
teasing, scribbling, carding, or combing of wool, cotton, flax, or other 
fibres that are teased, scribbled, carded, or combed, and for the better 
mixing of such fibres, 

1966. Epvonp Bertin, Aldgate, ‘‘ A new manufacture of fibre, suitable for 
the purposes to which hemp and flax are generally used.”—Dated 15th 
July, 1857. 

This invention relates to the employment of the leaves and bar& of 
the shrub or plant called “ Baguois" in the French and English 
colonies, and classed by botanists among the family of the “ Pandanus ” 
to the separation of the bark or cuticle and gumo-resinous parts ; and, 
lastly, in the employment of certain machinery for facilitating the pre- 
paration of the fibre. The patentee first proceeds to prepare the green 
or the dried leaves and bark of the plant to be subjected to his 
processes, by boiling the green or dry plants in a cistern or boiler of 
sufficient length to receive them, supplied with a steam-tight cover, and 
having at bottom a draw-off cock. The plants are to be thus boiled in 
pure water for about one or two hours, and then reboiled in a fresh 
supply of water. After these boilings the boiler is to be refilled, adding 
a solution of potash or soda, caustic, or otherwise, in which the plant 
should be boiled three or four hours, and the waste liquors kept to use 
for any first boiling. Fresh water should next be poured in, and run off 
gradually to wash the plants. He employs soda, potash, or other appli- 
cable alkali or alkaline earth or earths, neutralising them as soon as 
required by the employment of dilute sulphuric acid, or other suitable 
acids, by which means the fibre can be obtained without the usual pro- 
cess of retting. The boiler being again filled with water, about ten 
pounds weight of green or soft soap are put to every one hundred and 
twelve pounds weight, or thereabouts, of plant, and boiled about one 
hour. The plants must then be removed to a large tub or vessel, and 
cleansed in a solution of soap in hot water, and afterwards passed 
through the preparatory machine to break, strip, and rub them; they 
are then in a fit state for being washed in running or other water, and 
dried, 





Ciass 4.—AGRICULTURE, 

Including Agricultural Engines, Windlasses, Impl 

Manures, &c. 

1939. ALEXANDRE AMAND NoEL Derinuay-PREHAMON, Paris, ‘‘ Windmills.” 
Dated llth July, 1857. 

These improvements are the following:—Virstly, the arrangement of 
a mill or moving wheel with a vertical axis; Secondly, the establishment 
of afunnel or air collector, which directs a greater quantity of air on 
some of the vanes of the mill, and protects the others at the opposite 
diameter from the action of the wind, in order to diminish the counter 
resistance at that side. The improved mill consists of a wheel or drum, 
mounted on a vertical axis, and having a number of blades or leaves on 
which the wind takes effect. It is enclosed within a case, having a move- 
ment concentric with the axis of the wheel, This case is furnished with 
two air passages, one for the inlet of air or wind, and the other for the 
escape. That for the inlet is funnel-shaped, in order to collect the wind, 
and cause it to impinge on the blades or leaves of the wheel, and after 
acting on a suitable portion of the circumference of the wind wheel, it 
passes off by the escape passage. The funnel mouth is always kept in 
the eye of the wind, in order to receive its full force, by a vane or other 
apparatus, as is well understood, and used for turning ordinary wind- 
mills. This mill is erected on suitable frame work, anda proper situation 
to receive the force of the wind. The motion and power is communi- 
cated by its axis to any suitable gear transmitted and used for grinding or 
other purpose required.— Not proceeded with. 

1943. Nicuonss and Tuomas WiLiiaMs, Helston, Cornwall, “ Improve- 
ments in the form and arrangement of the driving gear of threshing 
machines, and in the form and mode of applyiag the straw shakers to 
such said machines.”—Dated 13th July, 1857. 

This invention consists, First, in arranging the driving gear of 
threshing machines, so as to occupy the smallest possible space com- 
patible with a perfect performance of its purpose, aud thus enable us 





ts, Flour Jills, 








if more easily to enclose the same in a propercase. Secondly, by im- 

} proving the form, arrangement, and mode of applying straw shakers to 
threshing machines, so that while they will act more effectively they 
can be placed in any position, that is, at an angle with the fixed or barn 
work of the machine, and by this means enable the inventors to apply 
straw shakers of improved action, and to adopt them to barns where the 
present form of shakers cannot be applied. To effect these they arrange 
the driving gear thus:—Upon a block or bed plate in the ground, or in 
the plate forming the bottom of the cover, they erect the principal 
shaft or axis upon which the machinery works, and is supported; the 
upper part of the shaft is stayed, and moves in the cover of the case 
(when this latter is adopted), or, if the cover be not used, by any other 
convenient stay. Midway up the shaft are attached sockets or shoes 
into which one or more poles are fixed horizontally and at equal angles 
with each other. In general they prefer three of these poles at angles 
of 120° with each other, and braced together by horizontal and 
diagonal braces from the extremities of each other, and from the 
vertex of the main shaft. At the extremities of these poles the 
horses or other motive power is attached to drive the machinery. 
Upon the main shaft they fix by,keying, or otherwise, a main driving spur 
wheel, having its teeth on the inner periphery of its rim; these teeth 
gear into and drive a pinion, which is attached to another spur wheel, 
having its teeth on the outer periphery of its rim. The last mentioned 
pinion and wheel may be formed or cast in one piece, or they may be formed 
separately, and rotate upon a small shaft supported from the bottom plate, 
or from the side frame of the cover, or otherwise. This second wheel 
gears into a spur pinion cast on the back of a bevel wheel mounted on 
the principal shaft, causing both to rotate upon the said shaft, which, by 
this arrangement, answers for the axis of both the first and third wheels, 
the former being fixed to, and rotating with, the shaft, the latter revolv- 
ing freely around it. This third bevel wheel gears intojthe pinion of the 
transmitting shaft, which conveys the motion to the barn or fixed work 
of the threshing machine, by means of combination of belts, runners, 
and gear in the ordinary manner. The whole of the above described 
driving gear is enclosed in a covering of wood or metal, preferably of a 
cylindrical form, and in parts so as to be easily taken to pieces and put 
together, and of suflicient strength that the shaft and any parts of the 
gear may, if necessary, be fixed to, attached, and properly supported by 
it. The improvements in straw shakers consist in constructing them so 
thatthe moving frames, boxes, or beds, whichever of these are used, 
shall be in one part of their length an inclined plane, and in the other 
horizontal. By this arrangement they are enabled to apply straw 
shakers at any angle to the barn or fixed work of the threshing machine, 
where at present, in many cases, they cannot be applied. Although they 
prefer and claim the use of straw shakers so formed as to be placed at 
any angles with the barn work of the machine, nevertheless, the same 
combination of inclined and horizontal beds, boxes, or frames which they 
particularly claim as their invention, may with advantage be placed in a 
straight line with the barn work, after the usual manner, as at present, 

1950. SamueL Nyr, Wardour-street, London, “ Chaff-cutting machines.” — 
Dated 14th July, 1857. 

This invention consists in passing the spindle for the purpose of 
putting in motion the necessarv wheels for drawing different lengths of 
cut through the rollers independent thereof. The patentee also claims 
the use of india-rubber as a means of compression, instead of the usual 
side irons, lever, and weight. The foregoing is the entire specification of 
this invention. 

1951. Barnabas Urry, Vectis Works, Newport, Isle of Wight, ‘‘ Seed 
drills.”—Dated 14th July, 1857. 

These improvements have reference, Firstly, to an arrangement for 
changing the speed of seed box gearing. Secondly, to a mode of throw- 
ing the whole of the working apparatis out of action. In order to 
aceomplish the first of these improvements, the seed box is supported by 
bearings on two drill bars above the side frame of the machine. These 
drill bars are supported at their foremost ends at any required elevation 
(according to the size of the gearing used) by adjustable screws, while 
their hinder ends rest upon lifters arranged in the following manner :— 
At a convenient distance behind the seed box is a longitudinal iron 
spindle supported by bearings in the side-frames; at each end of this 
spindle there is a cranked arm or lifter standing respeetively at an angle 
of about 150° with each other, and furnished at their upper ends with 
grooved rollers in which the drill bars rest. At one end of the spindle 
there is a lever handle by which it is moved. In consequence of this 
angular position of the cranked arms or lifters it follows that, on moving 
the handle, one side bar will be raised and the opposite one lowered at 
the same time, so that the wheel work of the seed box will be lifted out 
of gearing with one of the driving wheels, and thrown into gear with 
that on the other side. The sizes of the toothed wheels being different, 
a difference of speed will be obtained, either faster or slower as 
the handle is traversed backward or forward. When the seed box 
is mounted within a manure box, the speed of the apparatus may 
be varied, by giving a backward or forward motion to the ordinary 
quadrant wheels, by an adjustable connecting rod acted upon by a 
spindle at one end, with angularly-placed cranks on the other. 
Secondly, in order to throw all the apparatus out of action by one 
simple movement, the inventor places upon the first-named spindle a 
hollow iron tube, to the ends of which are affixed two cranked arms or 
lifters, both laying in the same direction, and having grooved rollers at 
their outer ends for lifting the drill bars: a lever is fastened to one end of 
this hollow iron tube. Around the foregoing hollow iron tube is placed a 
hollow wooden tube or roller, having on one end a toothed wheel, and 
on the periphery of the roller a series of hooks, from which are sus- 
pended chains to carry the coulters. Parallel to this compound spindle 
and rollers is another spindle, having at one end a winch handle and a 
pinion which takes into and turns the toothed wheel of the chain-roller 
before mentioned, and also gives motion to a second toothed wheel, 
which carries a small fuzee for winding up a chain which is fastened to 
the end of the lever of the hollow iron tube. The lengths of the chains 
which lift the coulters, and that which pulls down the lifting lever, 
being properly adjusted, it follows that on turning the winch handle the 
lever is drawn down, and the machinery of the seed box lifted out of 
gear from the driving wheels, immediately after which the coulters are 
raised by the winching of their suspending chains upon the wooden 
roller, which arrangement prevents the scattering of the seed on the 
land. By these improvements the change of speed or disconnexion of 
the machinery are each effected by a single operation by the attendant 
at his proper place, namely, at the right-hand side while following the 
drill. —Not proceeded with. 


Ciass 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, Paint, House Fittings, Warming, Ventiluting, xc. 

1893. See Class 10. 

1913. See Class 2. 

1941. Henny Srarr, Liverpool, “ Hinges.”—A communication.—Dated 13th 
July, 1857. 

This invention relates to the construction of ordinary hinges used for 
hanging doors and other similar purposes, and by a simple alteration or 
addition in the pattern from which they are cast, or in the mode of fitting 
them together, they may be converted into springs or reacting hinges for 
the purpose of keeping doors closed or open. This is effected by casting 
an angular or any other shaped socket, or a projection, if preferred, on 
the end or ends of the knuckle of the ordinary hinge, or such socket 
may be cut therein. Such angular socket or projection is intended to 
receive and hold the end of a torsion bar, or the projection from, or 
fitting of, any suitable form of spring, which, being acted upon by the 
forcible opening of the door, is free to react when the door is released, 
and throws it back into the door frame, and thus closes the opening; or 
the operation may be reversed, when required, for the purpose of keep- 
ing doors or shutters open. 

1942. Josern Lester Hixks, and Jonn Rock Day, Birmingham, “‘ Improve- 
ments in locks and latches, and in attaching lock and latch knobs to 
spindles,” —Dated 13th July, 1857. 

These improvements consist in constructing a lock in which a central 
tube, into which the key enters, is surrounded by a series of parallel 
tubes, in each of which is a rod pressed upwards by a epring. At the 
top of the tubes is a fixed plate, and a similar plate is fixed at the bottom 
of the tubes. The rods engage in boles in the upper plate, and prevent 





the central tube from turning, but when the key is introduced, and 
pushed home, it disengages the reds from the plate, and the key and 
central tube can turn and act on the bolt. If a false key is introduced, 
it either fails to disengage the rods from the upper plate, or causes them 
to engage with the bottom one, and fails to liberate the central tube. These 
improvements further consist in constructing latches having cranked bolts, 
pressed home by coiled springs, the bolt being connected by links with 
the follower. In rim locks, the works, with the exception of the cranked 
end of the bolt, are contained in a flat on one side of the door; and in 
mortice locks the works are inserted in a mortice in the door. A small 
lock of the ordinary construction locks the latch, which thus acts as a lock 
and latch. The key may act on either side of the bolt, and a separate 
hole is made for the key on either side of the door, neither of the key- 
holes passing through the door. The keyhole is closed by two plates at 
the back of the escutcheon, which plates are pressed back on the intro- 
duction of the key. In attaching knobs to lock and latch spindles, a 
spring catch on the spindle is pressed back, and the knob screwed to the 
proper distance on the spindle. The catch is then liberated, when it 
engages with the knob, and the turning of the knob turns the spindle, 
The position of the knob on the spindle may be adjusted by a wedge 
instead of a screw.—Not proceeded with, 

1987. Samvget Ramspey, Hunslet, Leeds, Yorkshire, “ Fixing of window 
sashes.”—Dated 17th July, 1857. 

This invention has for its object the more convenient removal of 
window sashes from their frames when required. The sashes slide up 
and down the frames in the usual manner, and are provided with the 
ordinary cords and weights; but instead of the cords being affixed 
permanently to the sash, as is usually the case, they are attached thereto 
by a contrivance which is denominated a self-acting lock. The lower 
part of the mouldings within which the sashes slide are made loose, so as 
to be removeable, and one of them is fastened in its position by screws, 
and the other by means of a flush bolt, or other convenient and analogous 
contrivance. In order to prevent the window cords from slipping away 
when the sashes are taken out, a clasp can be fixed in the window frame 
and made to press or bear upon the cords, and thereby retain them in 
position until they are again attached to the sashes, 

1994... WiLLIAM Epwarp Newton, Chancery-lane, ‘Combined steam boiler 
and radiator for warming apartments or buildings.”—A communication, 
—Dated 18th July, 1857. 

This invention consists in obtaining a portable steam boiler and 
radiator to warm a single room or suite of rooms by steam generated by 
the heat from one or more gas burners, or from fuel of any suitable 
kind. The construction of the steam boiler and radiator cannot be 
described without reference to the drawings. 


Cuiass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple~ 
ments of War or for Defence, Gun Carriages, §¢. 
1944. Perer Recror Ssiru, New York, “Fire-arms and ordnance,”— 
Dated 13th July, 1857. ’ 

This invention consists in fixing within the piece a rod of metal 
which occupies the centre of the bore from end to end, This rod has screw 
threads cut upon it from end to end. The ball to be used with a piece 
of this description has a hole through its centre, and within the hole a 
screw is cut exactly to correspond with the screw threads on the central 
rod of the piece, In this way a similar effect is produced to that pro- 
duced by rifling a piece in the ordinary way, but particularly for large 
guns, with much less expense, and also a much greater degree of 
accuracy is obtained, Jn place of using a rod with a screw thread cut 
on it, a plain rod may be used, especially when great speed of firing is 
required. At the bottom of the bore of the piece is formed a chamber 
of smaller diameter than the rest of the bore, and where the larger 
bore passes into the smaller a shoulder with square edges is left, and on 
this shoulder the ball (which the inventor prefers to make with a flat 
end) rests. When loading the piece he does not fill the chamber 
entirely with powder, but leaves a space between it and the ball, so as 
to ensure the burning of all the powder. When the piece is fired, the 
right-angled shoulder checks the rush of the gas through the space 
between the ball and the bore of the gun, by which ordinary guns are 
much damaged after a considerable number of discharges. 





1958. Huen SMiru, and Freperic Moore Smirn, Porchester-square, 
London, “ Fire-urms,”— Dated Mth July, 18 
This invention consists in fitting to ordinary guns a nipple, so cons 
structed, that upon the hammer striking it, it shall be forced into the 
barrel, and be made to penetrate the cartridge sufficiently to cause the 
discharge thereof. A spring comes into play upon the hammer being 
withdrawn from the nipple, and restores the nipple to its former position 
for enabling a fresh charge to be received in the barrel. In order to 
provide against any want of action in the spring, the inventors form the 
front of that part of the nipple which descends into the barrel with a 
cutting edge. By the employment of nipples constructed as above 
described, the end of the cartridge will not require to be bitten off or 
removed, as is now necessary, before being placed in the barrel.—Noé 
proceeded with. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, &c. 
1959, Gustavus PALMER HAkviNG, Jewin-street, London, * Hats, &c.”—~ 
Dated ith July, 1s 
This invention consists in manufacturing hats, caps, bonnets, wide- 
awakes, and other coverings for the head, in cloth, velvet, plush, and 
other similar materials, after having been dressed with a solution of 
some adhesive material, by stamping the same into form between a 
heated mould and heated plunger or die, the edges of the cloth or fabric 
being held in a state of tension to prevent the formation of puckers 
while the die is being forced into the mould. The patentee is enabled 
to form a hat from one piece of fabric without any joining, and which 
only requires trimming to be ready for wear. In bonnets he is enabled 
to dispense with the bodies or milliners’ shapes now required. Where 
requisite, a lining may be stamped up with the cloth at the same 
operation, Where desirable, a waterproof solution or composition may 
be applied to dress the fabric or material from which the bonnet or 
other article is to be formed, or it may be used to cause adhesion between 
the lining and the body when a lining is employed. Hats, caps, 
bonnets, and other coverings for the head, produced in the manner 
last described, will be waterproof, It will be readily understood that 
any pattern or device capable of being produced by stamping may be 
applied to the article to be formed, by engraving or otherwise preparing 
the matrix and plunger to produce the effect required, 


Crass 8.—GAS. 


Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, §c. 
1973. James Waitt, Alfred-place, Newington-causeway, “ Gas,”—Dated 
i6th July, 1857. 

The first part of this invention applies to an improved means and 
arrangement for distilling the coal in the retort, the object of which is 
to diminish, or to absolutely prevent the formation of tar, and to increase 
the quantity of the gas obtained. The patentee effects this in the follow- 
ing manner: first, in retorts where the charge of coal is put in at one 
end, and the gas escapes at the same end, the opposite end being closed, 
he proposes, in addition to the usual lid or door placed over the front of 
the mouth-piece, to insert er fix an inner door to each retort, so as to 
form a partition between the actual mouth of the retort and the mouth- 
piece from which the ascension pipe branches, that is to say, the said 
door or partition must be always placed so as to separate the mouth of 
the ascension pipe from all communication with the interior of the 
retort: by ascension pipe he means the pipes or tubes used for conveying 
the gas from the retorts to the hydraulic main. This door may 
be of iron, or brick, or tile, properly made, so as to fit accurately 
the retort mouth; or it may be bited near the top of the said 
door in an aperture where it is prolonged inwards for a short space, 
varying in length from six to twenty inches, or even a little more, 
the diameter being about one-fourth (or a little more or less) of 
the diameter of the door. Instead of prolonging the door inwards, a 
pipe or tube, open at both ends, may be inserted in the said 
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apertures of the door, the apertures or part of the door projected 
inwards ; or the tube, where inserted in the opening, isto be filled with 
fron wire thrust loosely into it, or any other open or porous non- 
destructible body; or a series of small tubes open at both ends may be 
inserted in the tube, or a series of reticulated or pierced plates may be 
substituted; or, lastly, and preferably, woven in layers, or even 
in a fibrous state, may be put in the said tube, the object of this arrange- 
ment being to cause all the matters passing from the retorts to the 
ascension pipes to circulate through the aperture, which, by means of the 
matter inserted, has a large surface at a high temperature, which thus 
decomposes it thoroughly. When the retorts are charged at one end, 
and discharge the gaseous products at the other, the before-described 
door is fixed at the same end where the gas leaves the retort, and in a 
similar manner isolates the ascension pipe from the interior of the 
retort, the aperture with the heated material inserted constituting the 
passage through which the gaseous matter passes to the ascension 
pipes. When the coal is charged and the gas discharged from the same 
end in the retort, the above-described door is inserted always after each 
charge; in the other case this is unnecessary, for after being inserted it 
need only be removed to clean out, repair, or renew. In addition to the 
before-described arrangement, he proposes also to introduce, by means 
of a tube bent twice upon itself, and one extremity passing into the 
retort, small quantities of ammoniacal liquor, which has been previously 
produced. The amount of liquor introduced should be about the 
quantity produced from an equal and similar charge of coal to that in 
the retort; the liquor on passing into the retort is decomposed, the 
hydrogen it contains taking up the superabundant carbon in the 
retort. When retorts are used, having the charge of coals taken in at 
one end and the gas discharged at the other, the ammoniacal liquor is 
introduced at the end where the coal is charged. He further proposes 
to improve the action of the hydraulic main by casting or fixing divi- 
sion plates so as to form compartments to separate the mouth of each 
dip pipe from the other, and also to attach a lid to each compartment in 
order that easy access may be had. He proposes also to connect an 
equilibrium reservoir to the throttle valve of the engine used for work- 
ing the exhauster, so as to regulate more equally the back pressure on 
the retorts. The reservoir must be placed so as to receive and pass 
through it allthe gas from the retorts immediately after leaving the 
condenser, and before passing into the purifiers. He proposes also the 
following methods of purifying the gas, the object being to remove the 
carbonic acid, the sulphur, and the sulphur compounds. To a solution 
of sulphate of iron he adds a solution of carbonate of potash, using the 
latter as long as any precipitate is formed. The precipitate is of a grey 
colour. He then saturates with it a quantity of sawdust, or other 
similar matter which will produce a large surface. Through this he 
passes the gas which has been purified by the ordinary methods, This 
changes the colour of the saw dust red, and the gas loses its carbonic 
acid. Having now prepared a stock of this sawdust after the above- 
described manner, he places it in the purifiers, and passes the crude 
gas through it; and he finds this has the effect of removing the 
sulphur and sulphur compounds from it. The sawdust may be used 
until it becomes black, when the purifiers may be recharged. 








Crass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

1853. Josgeru Lockett, Strangeways, Manchester, and WILLIAM WATSON, 
Alexandria, Dumbarton, N.B., ‘* Engraving or tracing designs on cylin- 
drical or other surfaces for printing calico and other materials.”—Dated 
3rd July, 1857. 

These improvements consist, First, in certain improved combinations 
and arr ts of hinery for giving a lateral motion in either 
direction to the diamond or tracer slide, and a partial rotary motion to 
the cylinder or other surface on which the design is to be engraved or 
traced. Secondly, in impr in the hinery for setting the 
diamond or tracer slide. Thirdly, in the application of a revolving table 
to support the pattern design. Fourthly, in the application of a scale to 
the revolving table, or stationary table, or either of them, for dividing 
the engraving lines. Bifthly, in making the table for the design a com- 
pound slide, and in an improved combination of hinery for ting 
it. Sixthly, in an improved bination of the hinery for actuating 
the revolving table. Seventhly, in certain improved modes of support- 
ing the cylinder or other surface to be engraved or traced. And, lastly, 
in an improved ion o hinery for transferring the design 
from a cylinder cup or eccentric to the surface to be engraved or traced. 
These improvements cannot be described without reference to the 
drawings. 

1855, ALEXANDER ANnavs Crott, Harold’s-wood Lodge, Romford, ‘ Treat- 
ment of liquors containing combinations of sulphur with ammonia.—Dated 
3rd July, 1857, 

This invention relates to the treating of the ammoniacal liquors of 
gas works and other liquors taining binati of sulphur and 
ammonia with acids to obtain salts. The improvements consist in 
forming the saturating vessels closed, and in applying thereto a pip2 or 
pipes in connexion with a purifying vessel, containing oxide of iron, or 
other purifying media, by which the deleterious gas is at once conducted 
from the saturating vessel to the purifier, and becomes absorbed or 
deprived of the delete: ious influence, in place of injuriously passing into 
the atmosphere. 

1856. Cuartes Tornam, Hoxton, London, ‘Apparatus for raising and 
forcing liquids.”—Dated 3rd July, 1857. 

The inventor makes a square or other shaped box or case with a 
recess in the top, bottom, and side of the box or case to receive packing 
on all the four sides, and round the holes for the bearings of a plunger, 
which is a portion of a circle with a bearing projecting on each side, so 
that the plunger when fitted in the box or case presses against the 
packing fitted in the recess all round the box or case, making the plunger 
perfectly tight. This plunger, being worked round in the bearings by 
any suitable driving apparatus, will raise and force liquids in the ordinary 
manner.— Not proceeded with. 

1858. Joun Forprep, Stoke Newington, “ Treating and purifying water.”— 
Dated 3rd July, 1857. 

This invention consists in the use of carbonate of lime and sulphate 
of lime, both natural and artificial. Either of these may be applied by 
itself, or the two may be combined and mixed with the water, and then 
allowed to subside; or they may be used as filtering media singly or 
combined, alone or in addition to the usually employed for 
that purpose.— Not proceeded with. 

1861, WittiaM Tuomas Henpry, Upper Thames-street, and Roperr HENRY 
Hancock, Great Percy-street, Pentonville, ‘* Flexible tubes or hose pipes.” 
—Dated 3rd July, 1857. 

In carrying out this invention the patentees take a flexible tube or 
hose, woven either single, double, or of more thicknesses, or otherwise 
manufactured from flax, cotton, or other suitable fibrous material, and 
saturate the same with a solution of india-rubber, gutta-percha, or 
other good waterproofing material suitable for the purpose. They then 
take another tube composed of india-rubber, or a combination of india- 
rubber and gutta percha, or other suitable material, the external 
diameter of which tube corresponds, or nearly corresponds, to the 
internal diameter of the first-mentioned flexible tube. This india- 
rubber tube is now drawn through the first-mentioned tube, in any 
manner found most convenient. One or more woven or other tubes may 
thus be drawn through each other, to increase the strength if necessary. 
One end of the compound tube thus formed is now plugged, or otherwise 
closed tight. They then fill the tube with water, steam, air, or other 
suitable gas, vapour, or fluid, or with sand or other pulverised substance, 
at a sufficient pressure to unite firmly the india-rubber tube to the 
woven or outer flexible tube or tubes. They then, if found desirable, 
cover the woven or outer flexible tube with india-rubber or gutta percha, 
or a combination of india-rubber and gutta percha, or other suitable 
compound or material impervious to water, such covering being ac- 
complished either before or after removing the internal pressure, as 
found most convenient. The india-rubber or other tube which has been 
introduced into the interior of the woven or other flexible tube, and the 
india-rubber or other coating on the exterior of the outer flexible tube, 
may be previously vulcanised. “Or the hose manufactured as described 
may be subsequently subjected to the process known as 























vuleanising. According to another process of manufacture, they take 





first a flexible hose previously manufactured, and fill the same at a 
requisite pressure with air, water, steam, or other suitable gas, vapour, 
or fluid, or with sand, or other pulverised substances. They then close 
both ends of the tube, which now presents the appearance of a solid 
body, and this they employ as a mandril over which to manufacture 
flexible tubing or hose. On the mandril so formed they manufacture a 
tube composed of india-rubber, gutta-percha, or other flexible material, 
or of any combination of india-rubber, gutta percha, and other flexible 
material, or of a textile fabric previously coated with india-rubber, gutta 
percha, or other suitable waterproofing material. They then proceed to 
weave or braid over the tube so formed cotton, flax, or other textile 
fabric, having, if necessary, previously rendered the india-rubber or other 
tube adhesive, or i duced adhesive matter during the process of 
weaving or braiding, so that the weaving or braiding may be made to 
adhere to the india-rubber or other flexible tube previously formed on 
the mandril. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


Tue Izon Taave: Continued Depression: Large Demand for Raila—Tur La- 
BoUR Market: Continued Strike: Puddlers’ Meetings: The Question in Dis- 
pute: The Men in the Wrong: Relative Rates of Iron and Wages: The Men 
not United—Tue Arrairs or Messrs. WILLIAM RILEY AND Son AND MR. 
Samuxt Guirritus THE AssonBING Topics —CoaL Trape—BInMIncHaM, 
WOLVERHAMPTON, AND DistaictT TRaDes —ManraiaGs Presents TO ROYALTY 
—Lease or Soutm Stayrospsume Ramway To LoNpDoN AND NorTH- 
WesTesn— WILLIAM RIvey AND Sons’ Inso_vewcy: Bankruptcy Threatened: 
Extraordinary Dealing—Tue SoutH STarrorDsHire Coau Fretp: Jis Geolo- 
gical Formation: A Marine Formation claimed: The Depths of particular 
Strata; ** Faults" A Guide to a New Field: An Incident in the Durham 
Field: Volcanic Action: Traces of the Stream of Molten Lava: South Stafford- 
shire, how Preserved from the Sea. 


ResrEctTInG the iron trade very little can be added this week to our 
statement of affairs as existing last week. The trade continues de- 
pressed, wanting orders, there being none now afloat excepting for 
rails, which, however, are wanted in large quantities, larger than for 
some years past. Only a small proportion of these are or will be 
taken in South Statlordshire, the great rail-making district being 
Wales, where the improved demand for this sample has exercised a 
most beneficial influence. But South Statfordshire will benefit in the 
competition of Wales being removed in other descriptions. 

The state of the labour market continues unsatistactory, the pud- 
dlers and millmen at a large number of the works where employment 
might be had refusing to return to work on the terms which their 
employers propose. During the week the men at a few of the large 
works about Wednesbury and Tipton have resumed work at the 
reduction, In other instances the old prices have been given; but 
the establishments where work has been resumed are in the minority. 
This disagreement will, of course, have a material influence in pro- 
longing the existing depression. The men maintain that they have 
not participated in the benefits which they should have derived from 
a rise in the price of malleable iron. ‘The facts, however, show that 
although they have not in some instances been raised with the price 
of iron, yet that they have more frequently not been lowered when the 
price of iron has fallen. During the lifetime of the late Mr. G. B. Thor- 
neycroft an arrangement was come to which was satisfactory to both 
mastersand men. Itwas to the effect that however high the price of bars 
puddlers’ wages should not exceed 10s. per ton, and that they should 
vary with the price of iron from that sum to 7s., but that however 
low bars might recede from £7 per ton, puddlers should not be paid 
less than 7s. for the same weight. As arule the wages of puddlers 
may be reckoned at as many shillings as iron is pounds per ton. Bars 
having been reduced to £8, the masters now require the puddlers to 
work for 8s. per ton, but the dissentients demand 9s. The following 
table, which has been supplied to us by an authority high in the trade, 
will show the relative position of wages with prices from 1853 to the 
present time. 
Per Ton. Per Ton, 

January to April, 1853 +» bars = ee vg puddlers-wages, 
0 


April to July, 1853 os ” oe % 
July 1853,to July, 1854... ,, 9 .. 10 ee 
July 1854, to Jan., 1855. ~~ aw ye 
January,to April,1855  .. yg, 9. 9 ” 
April, to October, 1855... ,, ei. 2 ss 
Uct , 1855 to Dee. 1857... es 9 9 
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The men have held two meetings during the week, and on Wednes- 
day last adjourned till next Monday, still resolving to “stand out” 
for 9s. Wednesday’s meeting showed a falling off in the number of 
those who at the beginning of the week were opposed to returning to 
work at less than the old rates, but who have since gone in at the 
reduction, ‘The men have determined to hold quarterly meetings 
like their masters, and upon keeping themselves well informed for 
the future upon the state of the iron market in regard to prices in 
particular. 

Neither at Wolverhampton on Wednesday, nor at Birmingham, 
yesterday, was there anything done worth recording—every one 
seeming absorbed in speculations upon the estates respectively of 
Messrs. William, Riley and Son, and Mr. Samuel Griffiths, the 
atfairs of both of whom, it was endeavoured, on Wednesday, by the 
chief creditors—-the Wolverhampton and Staffordshire bank—to bring 
into open court in bankruptcy. The endeavour is not yet successful. 
After the private hearing on that day in each case, the commissioner 
adjourned the proceedings until after, in Mr. Grifliths’s case, that in- 
solvent had held a meeting of his creditors: and, in the case of Mr. 
Riley, till the meeting about to be called by the inspectors had passed 
over. 

Yesterday (Thursday) at a meeting in Birmingham of the creditors 
of William Riley and Son, it was determined, by a majority, to make 
bankrupts of the firm. 

The coal trade is without alteration. 

In Birmingham and Wolverhampton there has been an improve- 
ment in the home demand. In the latter town one of the leading 
lock-makers who had for some weeks past been working short time 
with fewer hands, made arrangements to put all hands on full time 
again—large shopkeepers having now determined to replenish their 
stocks, in confidence of a good spring trade. 

Two advances in the prices of metal were announced on Tuesday 
and in the present state of trade, and the money market, it is not im- 
probable that fluctuations in the prices of metal will be frequent. 

The price of tin was again advanced £5 per ton, making common 
blocks 108s. 6d. ; refined blocks 121s. 6d. per ewt. 

The price of copper was also advanced £9 10s. per ton. 

In consequence of this rise in the price of copper, circulars have 
generally been issued by manufacturers of rolled bars, brass tubes, 
and brass wire, announcing an advance of 3d. per Ib. on these articles. 
, ao the districts things are still dull, and there is much unemployed 

abour. 

A large collection of valuable presents to the newly-married royal 
bride and bridegroom, all of Birmingham manufacture, were on 
public inspection in Birmingham on Wednesday, and were much 
admired. ‘They will be presented to-morrow (Saturday). 

Yesterday (Thursday) week an extraordinary meeting of the 
shareholders of the South Staffordshire Railway was held at the New- 
street station, Birmingham, to consider a proposal from the London 
and North-Western Company to lease the line. 

Mr. Wagstaffe, the solicitor of the company, read the draft of an 
agreement on which the proposed lease is intended to be based. It 
was a long and elaborate document ; but the substance of it was that 
the London and North- Western Kailway Company proposed, on the 
determination of the existing lease, to lease the line for ninety-nine 
years, on condition of paying the interest on the debentures, and 4 
per cent. on all the paid-up capital of the company, out of the gross 
receipts of the traftic of the line ; and in case the present lease, which 
expires in 1871, should terminate before that period, then the London 
and North-Western Company agree to pay 4} per cent. until that 
time, and \4 per cent. afterwards. This agreement is also to apply 





to the capital authorised to be expended for the future. The London 
and North-Western Company also agree to purchase the reversionary 
interest in the engines at present belonging to the company for 
£49,754 11s. 10d., and those making by Messrs. Fairbairn at cost 
rice, subject to the lessee using them during the remainder of the 
ease. They also agree to purchase the wagons and other plant at 
the expiry of the present lease, at a valuation. A clause in the 
agreement gave the London and North-Western power, in case the 
shareholders should elect a majority of directors hostile to their 
views, {to reduce the dividend to 3} per cent. All the questions of 
difference as to the construction of the agreement were to be referred 
to James Bulle r, Esq., barrister-at-law. 

Mr. Philip Williams, chairman of theirontrade, advocated the 4} per 
cent. in perpetuity, for he felt no doubt that his friend, Mr. M‘Clean, 
would be prepared to pay the 5 per cent. during the last years of 
his lease. No doubt he had been very successful, as he ought to 
have been, from the intelligence and energy which he had brought to 
bear in developing the traffic of the line. He had been liberal to the 
public—had made riding cheaper than walking—and the consequence 
was that he had carried the million. That was a policy equally 
beneficial to the district and advantageous to himself. He should, 
in order to give the shareholders an opportunity of expressing their 
opinion, propose an amendment in favour of accepting an offer with 
4} per cent. in perpetuity, and without any contingency connected 
with keeping the accounts. ‘The public always say, “ But are you 
sure of getting your 4} per cent.?” He was an advocate for a short 
agreement, which he could easily understand. He could not under- 
stand that, and even the lawyers had a good deal of difficulty with it. 
Mr. Williams concluded by proposing a resolution expressing the 
willingness of the shareholders to lease the line for 4} per cent. 

Mr. Jessop said shareholders were generally ready to support the 
larger sum, but he would propose the acceptance of the offer of the 
North-Western Company, provided they would absolutely and inde- 
feasibly guarantee 44 per cent. until 1871, and 4 per cent. afterwards. 
(Loud cries of ““No.”) He wasof opinion that, getting rid of all the 
contingencies as to the traffic realising the amount of the dividends, 
the offer was worthy of their acceptance. The Birmingham Canal 
Company, a very large company, was content to receive 4 per cent. 

After a few other questions had been answered, the original propo- 
sition, as amended at the suggestion of Mr. Jesson, was carried, on a 
show of hands, with only two dissentients. 

A meeting of the creditors of Messrs. Wm. Riley and Son, iron- 
masters, Bilston, was held at Wolverhampton on Tuesday last. In 
this case the liabilities amounted to £240,831, the assets having been 
estimated by Mr. Riley at £80,310. A dividend at the rate of 7s. 6d. 
in the £1 was offered; but an unfavourable report upon the mining 
property having been obtained by the Wolverhampton Bank, who 
are creditors to the extent of from £60,000 to £70,000, the leading 
creditors agreed to put the estate into bankruptcy, and Wednesday 
last was fixed upon for the day on which to bring on the case before 
the commissioner. The solicitors to the firm, however, with a view to 
escape bankruptcy, called this meeting on the day before. On be- 
half of the insolvents the 7s. 6d. was again offered in six instalments 
of 1s. 3d. each, 5s. to be obtained in eighteen months, and the other 
two instalments to be paid at two years and three respectively, to be 
guaranteed by Mr. Riley’s brother-in-law. A committee of 
inspectors appointed at a previous meeting have not yet made their 
report. After a discussion it was determined that the offer should be 
accepted, the proceedings in bankruptcy adjourned, and a committee 
appointed to endeavour to induce the directors of the bank also to 
accept the offer. On ‘Tuesday evening the committee met the 
directors, but failed to alter the determination at which they had 
arrived. The directors reminded the deputation that Mr. W. T. 
Riley had himself admitted that he was in-olvent in 1855, and yet 
had since contracted debts to the amount of £176,000, besides endors- 
ing bills to the extent of £150,000, of which £75,000 was estimated 
to come against the estate; that he had also dealt in warrants for pig 
iron and in the purchase and sale of iron and materials to the extent 
of 100,000 tons at an uniform loss, for the purpose of raising money 
on bills given and received in their transactions; that he had paid 
£10,000 a year for brokers’ charges, and £1,000 a year to a broker 
for his services ; and that he had carried on his works since 1851 at a 
loss of £100,000. The directors also said they should not be satisfied 
with the proposed guarantee. 

GEOLOGY OF THE SOUTH STAFFORDSHIRE COAL FIELD. 

Mr. Henry Beckett, mining surveyor, of Wolverhampton, a gentle- 
mau well known in the geological world, delivered a lecture on last 
Tuesday evening to the members of an Adult Educational Institute, 
before referred to here, in connexion with the locomotive department 
of the Great Western Railway at Wolverhampton, from which we 
have made the following extract. The subject of the lecture was the 
Geology of the South Staffordshire Coal Field. 

After treating of the formation of coal and ironstone, Mr. Beckett 
said ; It is now generally understood, in connection with the coal forma- 
tion, that plants suct: as I have described were, with sand and clayey 
substances, swept into the sea by successive inundations from the 
land, and that they subsided into strata on the bed of the sea. 
Forests and peat-bogs might be compressed into coal, and covered by 
inundated sediments in inland situations, as vast lakes; such is the 
opinion of Brougniart and De Luc. This may be correct in peculiar 
localities; it does not, however, appear tenable as a general rule, as a 
coal district like ours would require more than a hundred elevations 
and subsidences of the same tract of land, and this we have no evi- 
dence to show. In claiming a marine deposition for the South 
Staffordshire coalfield, I do so with great ditlidence for the opinions 
of gentlemen who have studied the subject carefully, and who, from 
their position as scientific iron and coal masters, are well fitted to 
judge upon the matter. and who think differently to myself—basing 
their views principally on the deficiency of proof that we have any 
marine fossils in the coal-beds; and which they contend we might 
naturally expect to find, if the coal was formed under the sea. I cer- 
tainly cannot prove this fact, though the most common bivalve shell 
(of which we have many varieties) is found at the present time 
in equal abundance, both in marine and freshwater localities. The 
argument is, therefore, quite as favourable to me as to my opponents. 
Then again the negaliethey, the great fish, may, it is true, have 
sported in inland lakes ; but judging from its strong armour-like 
scales or plates, and its formidable appearance, it seems far more likely 
to have lived in a nobler element. We all allow a marine origin for 
the limestone and new red sandstone; can we imagine, then, that after 
the deposition of the lime an elevation took place, and an inland sea 
(if I may use the expression) was formed, which ultimately varied its 
level to accommodate the deposition of the coal beds, and was finally 
submerged again to receive the covering again of new red sandstone? 
A like tact will prove the contrary.—Kound about Wolverhampton 
Peen, Trysul, Pattingham, and from thence across the country as far 
as Cumberland, we find large rounded boulders of granite porphyry 
and trap agreeing in character with like rocks, in situ in the north of 
England ; these bouiders have been brought into our neighbourhood 
by ice floes, which have borne them along the waters of the deep 
from their native homes and gradually dispersed them as the ice 
melted. Now observe! Boulders of like character occur rarely, it is 
true, yet they do occur in our coal beds at a great depth; and being 
rather ponderous, are treated with very great respect by the miners, 
who work round them, and then leave them alone iu their glory. 
This is my case. 

The coal forming plants do not appear to have been conveyed far 
into the sea; the most delicate markings of the leaves and bark being 
preserved, which could not be the case if exposed to long continued 
friction: and this is a direct refutation of the oft-repeated argument in 
support of tropical drifts,—a theory so utterly baseless, that, in the 
present advancing state of geology, it is surprising it should still retain 
its advocates. We must rather conclude that the plants were de- 
posited in lakes along the course of large tidal rivers, or otherwise in 
esiuaries or bays near the place of their growth; where shells also 
of fluviatile genera might exist. The “meeting of the waters in 
estuaries is proved to be highly favourable to such depositions, a8 eV!- 
denced in the vast accumulations of timber and various sediments at 
the present day in the mouths of the Mississippi and other large 
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rivers,—ample details of which are given in Mr. Lyall’s and other 
geological works. 

We have now traced the deposition of the various beds of coal, 
ironstone, clay, and sandstone, and if no alteration had occurred to 
affect the position of the measures we, should form very correct ideas 
with rega”! to the depth of particular strata in any part of the coal 
field, as w« may suppose the beds to have been ori.i+ «lly deposited. 
We here find the limestone base with its attendant si:aics, upon which 
repose tlie lower and upper coal measures as they occur respectively 
in the Wolverhampton and Kingswinford fields; then come the new 
red sandstone, with the sea covering the whole. Now, under these 
circumstances, we might expect to find the upper coal measures (in- 
cluding the thick coal) in Wolverhampton and Willenhall townships; 
but, except in a few points, this is not the case, thcse measures having 
disappeared. On comparing the depths at which the thick coal is met 
with in several localities, we find that it nears the surface as it ad- 
vances northward. In Lo:d Dartmouth’s celebrated pit, at Christ- 
church, the representative of this important bed is 294 yards from the 
surface, the shaft passing through 269 yards of new red sandstone. 
Mr. Dawes’ pits near Bromford, 311; Mr. Horton’s, 316; Mr. Davis's, 
375. Tn Corngreave Colliery it is 184 yards, in Bare Moor 129. At 
Bradley the upper part of the bed crops out, and the whole disappears 
near Bilston. A small extent of thick coal was worked in the Chil- 
lington Colliery, and the Wolverhampton Company also worked it on 
the north side «f the Lanesfield fault. In both cases, however, it was 
owing to a series of dislocations in the measures, and the same remark 
holds good at Bentley, where it is again ushered in by a throwdown 
to the north of about 150 yards. 


Taking other portions of the coal field, we find the whole of the coal : 


measures and new red sandstone altogether wanting; the latter, in 
fact, has disappeared from the whole of the country included within 
the old boundary of the coal field. At Walsall and Rushall, at 
Sedgeley and Dudley, the limestone has evidently been forced upward 
through the coal measures: beds deposited in a horizontal position 
are reared up, twisted, and contorted into most extraordinary shapes, 
and elevated hundreds of feet above their native levels. By 
this disruption we are enabled to judge of the thickness of 
the ‘imestone beds, which otherwise would have been as a 
closed book to us. This would have been a serious inconvenience, 
as lime is a necessary flux in reducing iron from a crude to the me- 
tallic state. A similar upheaving has raised the whole level of the 
coal field, and caused the most extraordinary rents in the various 
beds. One great line of dislocation forming the western boundary has 
been traced from a point near Hagley, passing between Stourbridge 
and the Lye, and skirting Wordsley, Kingswinford, and taking 
part of Hanley Park; it then strikes a little west of the Sedgeley 
limestone hiils and of the Fighting Cocks, passes esst of Bilston-street 
Bridge, and near the junction of Walsall-street and Horsley Fields of 
Wolverhampton; from whence it has been stripped as far as the rail- 
way tunnel at Wednesfield Heath. It has again been proved east- 
ward of Essington brickyard, and extends northward towards Rugeley. 

The Bromsgrove Lickey,which is basaltic—green rock again !—forms 
the south boundary of our coal field, though there is little doubt the 
isolated patches of coal, limestone and caradock sandstone there visi- 
bie, were ueposited »t the same time with our like beds. 

With the eastern boundary of the coal field I am not so familiar, 
nor is it well defined; it will probably be found to take a course 
nearly parallel with the Wolverhampton fault, passing to the east of 
Halesowen, Rowley, Oldbury, and Wednesbury ; it then abuts against 
the limestone range at Walsall and Rushall, overlapping these beds 
in the low ground, between Walsall and Hayhead, and there probably 
continues a pretty direct course northward, till its junction north of the 
Great Western fault near Rugeley—inclosing an area of 50,000 acres. 

Where these great faults have been stripped on the west, they have 
proved that the faults are throwdowns from the coal field; thus, if in 
a given pit the main coal is worked fifty yards up to the faults, the 
blue flats, which are lower in the series, may perhaps extend 150 or 
200 yards before contacting with the faults ; and knowing the thickness 
of measures between the blue flats and the thick coal ore, could easily 
calculate the angle of dip, to guide us in some degree where to sink 
through the new red sandstone in search of a new field. 

And we are not to despair of finding coal beyond the present boun- 
dary: the sandstone abutting westward upon our coal district is the 
lowest member of the saliferous system, and the equivalent of the 
magnesian limestone of the north of England. It is not many years 
since a gentleman had a small estate near Durham, and wished to sell 
it for £1,500, to savethe trouble of its management, but was recom- 
mended to have a geological report made upon it by William Smith. 
The result was a recommendation to sink through the magnesian 
limestone, which was done, and the coal met with. To show the 
subsequent value of the estate, one fact may suffice, viz., that nearly 
£200,000 were laid out profitably a short time since on one portion of 
the estate. This was no doubt very agreeable to the gentleman, and 
it is one of the many evidences proving the importance of science. 

There are many very important crop-faults in our coalfield, as the 
Bentley fault throwing down to the north, and extending from 
Rushall to Wednesfield, the lower Bradley or Lanesfield dipping a 
contrary way, and extending from the Fighting Cocks to Wood 
Green; the Bradley Hall fault, leading from Hurst Hill to Wednes- 
bury; then a series of other faults dipping the same way to the 
Dudley Port Trough, where a reverse dip commences. However, we 
need not pursue these any further: it is sufficient to show the whole 
coalfield is dislocated—and fortunately these faults are able to prove 
their origin. 

To account for so extraordinary a change in the physical condition 
of the strata, we must have recourse to the powerful agency now in 
operation in other parts of the world, and producing results precisely 
similar, viz., volcanic action; and here it is not necessary to theolo- 
gise; the proofs are to be met with in every coalpit you can enter. 
And to understand these things thoroughly you must go down the 
pits, which you are too accustomed to consider as black, dreary, and 
dangerous depths. Black they may be, soap and water will remove 
the stain ; dreary they cannot be to the geologist or to the naturalist ; 
tor, independent of the wonders of the coal formation, the pits are 
often festooned by the most delicate lichens in great variety, the un- 
sullied whiteness of which forms a striking contrast with the black, 
sparkling diamonds around. Then again occur sometimes myriads of 
the most delicate insects, which will afford a rich harvest to the ento- 
mologist, as 1 will venture to say they are all unclassed. You will tell 
me the pits are dangerous. Some years ago J] used to take an old 
native of Bilston to assist me underground. Daniel Partridge (for so 
he was called) once asked an intelligent-looking collier—there are 
many such men to be met with among the colliers—if he was afraid ! 
The answer was deserving of record: ** We have the same God to take 
care of us underground as you have at the surface.” 

The great seat of volcanic action is to be found in the Rowley Hills, 
with the subordinate elevations at Netherton and Barrow. All three 
are of igneous origin, and the same amazing force which, in those 
instances, burst the barriers of the original coal field, simultaneously 
a the limestone of the Wren’s Nest, Dudley Castle, and Hurst’s 

ill: and we find the effects of that action wherever the coal field has 
been explored—one continued stream of molten lava having poured 
itself amid the unconsolidated measures with an impetus which 
nothing could resist. But, though apparently wielding the elements 
of destruction, we are unable to trace a power guiding its operations 
by whose agency apparent evil was turned to positive good. Without 
the green rock of the South Staffordshire coal field, that field would 
still be covered by the sea; and who can tell, when the present great 
fields shall be exhausted (and their duration cannot be for many 
years), that events of a nature like those I have narrated may again 
submerge the spot where we now are, and elevate others which are, 
at preseni, beyond our reach. 


sented to the Legislature a report of great length, in which he 
recommends some changes in the banking laws; but he expresses his 
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| stances, I am enabled to state that the explosion was caused by 


opinion that the late crisis arose from causes which legislation can | 


but slightly affect. 


| also of opinion that the boiler was totally inadequate to bear 
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(From our own Correspondent.) 


Tae LATE Borer ExPLosion AT THE HARERILL's-LaNE CoLuiery, LEEps: 
Proceedings at the Inquest: Report of Mr. Lord, one of the Inspecting Engineers: 
Verdict—Loss or Foun Lives aT THE CLay-cross CoLiieries: No Blame 
attached to any Party—TuHe Late DUKE oF DevonsninE: General Regret at 
his Decease—TuHe NORTHUMBERLAND AND DuRnHAM District Bank: Further 
Explanations and Arrang ts—THE LATE GENERAL Havetock: Proposed 
Monument to his Memory at Sunderland—Tue New Workuovss at Leeps : 
The Plans—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RatLway: Zhe 
Annual Meeting —BRaDFroRD CHAMBER OF COMMERCE ON THE LATE CRISIs— 
Tampsnine with Sarety Lamrs—Prorosep CURTamLMEeNT or CREDIT— 
Faicutrc, DeatH or a Youne Gia_: Unprotected Machinery—A Roor oF 
a Rattway PLatrorm Blown DowN—THE SURVEYORSHIP OF THE HULL 
Locat Board or HEALTH: Sixty-three Candidates for a Vacancy—TELEoRA- 
PHIC COMMUNICATION WITH INDIA: The “* Leeds Mercury” thereon—MUUDLAND 
AND GREAT NORTHERN Raitwayrs: New Arrangements—ALARMING ACCI- 
DENT IN A Founpry: Four Persons Injured—DestTRUCTION OF A FLANNEL 
Manuractosy BY Fire—State or Taaps: An Jmproved Stale of Things — 
New Hypraviic Press ror Wootwicn Dockyarp: A Large Casting— 
Savines’ Banus Procress: Shefield—Tue Tyne Press: Progress being 
made—F AalLUREs IN THE NoRTH— BorDER Countizs RatLway— LAUNCH OF 
A VERY Lance East InpIAMAN AT LivgERPOoL—THE Dock QUESTION aT 
LIVERPOOL aND BIRKENHEAD: Conference with Reference to the Prosecution of 
the Proposed Works—EsTABLISHMENT OF AN AGRICULTURAL Society IN 
EssEx—Svurrotk AGRICULTURAL SocieTY: Proposed Premiums for the best 
Application of Steam to Cultivation over-ruled—Noswicu FRee Lisaary: Jn- 
quiry into the Safety of the Building—Eastern Counties RatLway: Accelera- 
tion of Mails— A Very SINGULAR Rattway AccipEenT aT LincoLN—CovPLine 
Trains: Two Fatal Acc.dents—OneE MORE New WorkHOUSE: Jorteth Park 
—IJn re THE Lonpox, Harwicu, AND CONTINENTAL STEAM PacuetT 
Company. 





Tue inquest on the bodies of Mr. Joseph Garside and Charles Crann, 
the victims of the recent boiler explosion at the Llarehill’s-lane 
Colliery, Leeds, was resumed yesterday (Thursday) week before 
the borough coroner. George Haigh, the engineman, who was 
severely scalded, is still lying in the Leeds Infirmary, although he is 
recovering. Several witnesses were examined ; among others Mr. L. 
Horstield, ironfounder and engineer, who stated that he sold the boiler 
which exploded to Messrs. Garside:four years since next March. He 
had had it in his possession for some time. It was a boiler when it | 
came into his hands, and was sold as a boiler. It was a second-hand | 
one, and sold at £4 per ton—a little better than the price of old iron. 
But there were extras, such as new “Jugs” and new rivets. A good 
boiler, new, and made with Lowmoor plates, would have been worth | 

} 

| 

| 





£28 or £29 per ton; but with ordinary plates, with a few Lowmoor 
plates near the fire, the cost would be £17 per ton. Since the boiler 
was sold he had had nothing to do with it. He considered it 
work with 25 Ib. to 30 Ib. pressure, at the time it was sold. He 
would not consider it safe to work at 42 lb. per square inch. The 
safety-valve was put on at a pressure of 24 1b. per inch. That was 
the pressure he intended it to bear. Since the explosion he had 
seen a piece of pipe placed upon the lever of the valve. This was not 
done by his orders, nor would he have recommended such a thing. 
The piece of pipe would make the pressure 32 1b. to the square inch, 
being an addition of 8 lb. The boiler was considered a moderate 
second-hand one. It is not usual to make boilers of that form: it was 
oval. If he had made it, he would bave constructed it round. He | 
had seen a boiler put together by angle irons at each side; but it was 
not a mode of putting together which he would recommend. The plates 
were good iron; the angle iron was not so good, but it was as good 
iron as is usually employed in making angle iron. The top and 
bottom of the boiler were fastened by this angle iron. He would not 
have put a boiler together in that way, even with the best angle iron. 
He considered the explosion must have arisen from over pressure. He | 
had never warned aaa Garside, as he did not think it necessary. | 
A boiler, to work at 25 Ib., ought to be able to resist a pressure of | 
42 Ib. He did not think they would put the piece of pipe on, and | 
would have cautioned them if he had seen it. There was a steam 
gauge to the boiler; that steam gauge was tested and found to be 
perfectly accurate. The force pump and pipes were in good 
order. He had seen large boilers fed with smaller pipes. A portion 
of the mercury in the steam gauge had been lost, but that would not 
affect the pressure of the gauge. He did not object to the water 
gauge; the one used was most efficient. It was not usual to have the 
water-gauge in the engine-house; but if it could be done conveniently, 
he would recommend it. He had not seen a water-gauge in an 
engine-house in his life. Mr. Morton, Government inspector of 
mines, who attended the inquiry, said such instruments were 
becoming very general. Mr. T. W. Lord and Mr. J. Hetherington, 
engineers, Who had examined the boiler, presented their reports. The 
following are Mr. Lord’s observations, from which Mr. Hetherington 
did not dissent :—“ On the 31st of December last 1 carefully examined 
the boiler and its fittings, lately worked by Messrs. Garside Brothers, 
at the White Horse Colliery, York-road, Leeds, and which had ex- 
ploded two days previously. | found that the boiler had been elliptical 
in form, and about twenty-six feet long, three feet wide, and thirty- 
one inches deep. It was destitute of internal stays, the top and bottom 
being kept together by angle iron the whole length of the boiler, 
placed along the centre on each side. The angle irons appear to have 
been rectangular originally, and afterwards bent to suit the angle of 
the boiler. The force of the explosion had unseated the boiler, and a 


safe to | 


| panic. Act, 1857. 
| the meeting that many of the shareholders have not yet met the 


high pressure, by reason of its defective form and structure, and its 
patched, corroded, decayed, and dilapidated condition, If a com- 
petent boiler maker had seen this boiler on the Monday previous to 
the explosion, he would at once have objected to its being worked at all. 
Finally, I say that the use of so improper and damaged a vessel 
for the purpose of a high-pressure boiler was not only imprudent, bat 
in my judgment unjustifiable.” After hearing some further evidence, 
the coroner summed up and observed that there had evidently been 
want of judgment both on the part of masters and workmen. Still 
he did not see that any one was criminally responsible. Mr. Lord 
suggested that the jury should recommend the Government to appoint 
boiler inspectors. Mr. Morton expressed his opinion that it was the 
duty of the owners to inspect their own boilers and to have kept in 
their employment men who understood the management of boilers. 
The borough of Leeds ought to appoint a boiler inspector, as the city 
of Manchester did. The jury, in their verdict, expressed their opinion 
that the cause of death was accidental; and that Mr. Horsfield was 
much to blame for selling, and Messrs, Garside for buying, the boiler, 
Mr. R. Garside said he had never heard a complaint about it. The 
inquiry then closed. 

An accident, attended with the loss of four lives, occurred a few 
days since at the Clay-cross Collieries, near Chesterfield. Four men, 
named E. Johnson, aged 30; J. Green, 19; J. Vardy, 20 ; and E. Stones, 
17, got on the cage of the No. 2 Tupton Pit, for the purpose of being 
let down. The cage was being lowered, but it had not descended 
more than ten yards when the wire rope broke, and the four were 
precipitated to the bottom of the shaft, a distance of sixty-five yards, 
and killed instantaneously. At the inquest the evidence showed that 
the rope had been used for drawing coals from four o’clock in the 
morning till the accident happened, and that it had been examined 
twice, the last time at tweive o'clock, when nothing to indicate 
danger was observed. ‘The rules had been strictly attended to; the 
rope was of a good quality, and none of the witnesses could explain 
satisfactorily how it had been broken. A verdict of “ Accidental 
Death” was returned. 

The death of the amiable Duke of Devonshire seems to have 
excited very general regret in the northern counties. Many incidents 
illustrative of his Grace’s kindness of heart are recounted. 

A special general meeting of the Northumberland and Durham Dis- 
trict Banking Company was held on Friday last, for the purpose of 
considering the propriety of dissolving and winding-up the company 
voluntarily. An “ approximate statement” of the aflairs of the un- 
dertaking showed a balance of £46,456, uvut this included £62,279 
received in part of the new call, a large portion of which arose from 
transfers of the parties’ own credit balances, There is, therefore, set- 


| ting aside what has been paid to the call, a deficiency of £15,000 or 


£16,000. ‘The bills re-discounted, amounting to £1,627,093, were 
not included in the statement, but since the suspension of the bank 
about £1,000,000 of these bills have been paid off, and the directors 
trust that those which remain will pass off in as favourable a 
manner. Various explanations having been afforded, a series of reso- 
lutions were passed dissolving the company and making arrangements 
for voluntarily winding it up under the Joint Stock banking Com- 
It was st:ted in one of the reports presented to 


call made on the 15th of December with the promptitude * which the 
circumstances so urgently required.” 

An influential meeting has been held at Sunderland to promote the 
erection of a monument to the late lamented Major-General Havelock. 
The Mowbray-park is proposed as the site. The movement has re- 
ceived the support of Mr. Hudson, M.P., Mr. Fenwick, M.P., Earl. 
Vane, and other influential gentlemen. 

Twenty-two plans have been received for the new workhouse at 

| Leeds. ‘The plans are to be exhibited at the Industrial School, and 


| the guardians have decided that the public should not be admitted till 


the three best designs have been selected. 
The report of the Manchester, Shefficld, and Lincolnshire Railway 
Company—the substance of which appeared in Tar Enoincer of 


| last week—was adopted unanimously at the half-yearly meeting, and 


a dividend at the rate of 1 per cent. on the ordinary stock was de- 
clared. The heads of a proposed agreement to lease the Warrington 
and Stockport Railway in conjunction with the St. Helen’s Company 
were confirmed, and an instruction was given to the directors to ob- 
tain an independent access to Liverpool for the company’s traffic. The 
chairman stated that negociations were now pending with the Londoa 
and North Western Company, the result of which be hoped might be 
favourable; but he cautioned the shareholders not to be too sanguine 
in their expectations for the present half year, lest competition should 
after all be forced upon them. 

At the annual meeting of the members of the Bradford Chamber of 
Commerce the report of the council, which was adopted unanimously, 
observed: ‘ Your council cannot but feel that the bill of exchange, an 
instrument of credit so necessary and valuable for carrying on the 
operations of commerce, has been abused to such an extent as to inflict 
the most serious injury upon the legitimate and ordinary course of 
trade. And your council deeply regret to be obliged to record the fact 
that in this district accommodation paper and credits, unduly ex- 
tended, have led to an unnatural exaggeration of prices, and have 
aggravated the severity of reverses the most serious under which the 
worsted district has ever suffered. Your council feel that if the natural 
and customary sound and healthy state of trade in this district is to 
be restored, all branches of the trade must unite to put a complete 
stop to the pernicious system, and to check the undue extension of 
credit which has prevailed in almost every branch. Your council feel 
that they have no power, except to recommend, but they would most 





portion of the top (about eleven feet long and four feet wide) had been 
torn away, and thrown out into the adjoining field. On examining the 
inner surface of this detached piece of boiler top, it appeared as if it 
had been damaged by the action of fire. I also found on this detached 
piece three separate patches, varying in size from one foot long and 
ten inches broad, to eighteen inches long and eleven inches broad. 
These patches seemed to have been there some years; several other 
attempts had evidently been made to mend the boiler on the same 
side as the before-mentioned patches; one was nearly a couple of feet 
long towards the west end of the boiler ; another was at the point where 
the explosion commenced; another was on that part of the boiler 
which remains upon its seat. I further discovered a horizontal crack, 
about thirty inches long, on the north side of the boiler, and in a line 
with the angle iron, which crack had been there previous to the explo- 
sion. The thickness of the boiler plates was irregular (in consequence 
of their corroded and decayed state), the variations being from 3-16ths 
to 7-16ths of an inch. The original nature and goodness of the iron 
seemed destroyed, and its quality appeared little better than that of 
cast metal. found the boiler had one safety valve only, which was 
24 inches diameter, and was weighted by a ball of 24 lb. hung at the 
end of a lever; on the same lever a piece of old stove pipe, weighing 
13 lb. had been placed as an additional weight. The pressure of these 
upon the safety valve must have been at least 42 Ib. per square inch, 
and the lever was so worked as to show that still greater pressure had 
sometimes been produced by moving the piece of pipe nearer to the 
end of the lever. I found a mercurial steam gauge in the engine- 
house, but the vessel containing the mercury had only half the usual 
quantity; the rest had been spilt or forced out. I observed also that 
the common wheel float only had been used. This kind of vessel and 
gauge being old in principle and defective in practice, is such as I 
could not recommend for a high-pressure boiler. ‘This boiler ought 
certainly to have had a duplicate safety valve, one which could not 
have been interfered with, or the weight altered at pleasure by the 
stoker. The form and structure of this boiler is so peculiar and un- 
usual as to convince me that it has originally been designed and used 
as an internal flue to a boiler. Assuredly, no scientific boiler maker 
would construct a high-pressure boiler of such furm and size without 
internal stays, and this boiler had no stays whatever; moreover, he 
would have adopsed tle cylindrical shape in preference to the ellipti- 
cal, on account of the superior strength of the former. Having 
carefully examined the boiler, and duly considered all the circum- 


excessive pressure of steam, and not by deficiency of water. I am 


earnestly urge upon every branch of the worsted trade not to neglect 
| this opportunity for friendly co-operation and individual action, and 
they will be most happy to assist by every means within their power. 
And if this is done they do not doubt but that the bona fide resources 
and well-proved elasticity of the worsted trade will speedily restore 
the district to its accustomed soundness and prosperity.” 


A miner named Edward Coe has been summoned to the Barnsley 
Court House, charged with unlocking his safety lamp, and thereby 
endangering the lives of the workmen at the Wharncliffe Silkstone 
Colliery. At this colliery, which is one of the largest in the dis- 
trict, and is 500 feet deep, the Silkstone seam is worked. As this 
seam is of a fiery character, the greatest care is exercised by the 
proprietors in working the colliery, and nothing but locked safety 
lamps are allowed to be used. For some time latterly it has been 
suspected that parties had been in the habit of removing the gauze 
from their lamps, and one of the men, who was suspected of this 
practice, had a notice given to leave his employment. Mr. Peacock 
appeared for the proprietors of the colliery, and said that he would 
show that the defendant Coe had, by means of his pocket-knife, un- 
locked his safety lamp and taken off the gauze, and his light having 
gone out, he asked another workman, named Robert Scott, for a 
light, when the latter also took off the gauze from his lamp and 
gave him one. The offence was of such a serious and vital nature 
that he should press for a conviction for the full term of imprisonment; 
for if men were allowed to violate rules and unlock their lamps in 
this manner, there would be no security against explosions. The case 
being made out, the defendant was committed to Wakefield House of 
Correction for three months. The man Scott was also committed for 
a similar period. 

A young girl, named Martha Ann Bray, a piecer, in the employ- 
ment of Messrs. Crowther and Wood, cotton-warp manufacturers, 
Leeds-road, Huddersfield, has met a dreadful death in the factory oc- 
cupied by those gentlemen. The room in which the girl was em- 
ployed, with two others, a youth and a female, in a low slanting 
attic, the two spinning jennies in which run from end to end, 
leaving no room whatever for passing at the top of the steep 
staircase opening into the garret. The shafting by which the death 
was caused runs parallel to the roof from the floor to the centre of the 
ceiling, and it was wholly unprotected. The two jennies are coupled 
together, but not worked by self-acting mules. As the jenny at 
which the deceased had worked ran out, she was forced to go under 
the shaft to remove any obstruction in the working arising from bad 
ends, weights out of place, &c. At this place the shafting would be 





only from three to four feet from the floor. From the evidence adduced 
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at the inquest, it appears that the deceased was sweeping the side of 
the attic near the shaft, when her hair, as she was bending down, was 
caught by the shaft. She was instantly entangled by her apron and 
whirled round, the shafting making its 165 revolutions in a minute. 
Her feet, at each stroke, were driven between the shaft and a project- 
ing piece of wood, and at every bound the bones crashed and broke. 
The poor girl was at length drawn out, and, strange to say, lingered 
three hours before death terminated her sufferings. The jury at the 
inquest returned the following special verdict: —* That death was 
caused by Martha Ann Bray’s clothes baving been caught by an un- 
protected revolving shaft. The jury think the lessees and lessors of 
the mill much to blame in not having the shaft properly fenced.” 

A movement has been commenced against the length of trade credit 
now customary at Bradford, Halifax, Wakefield, and Leeds. A 
curtailment of credit from three months to five months is suggested. 
A meeting was held on the subject on Monday afternoon. 

A violent wind brought to the ground, the other day, the whole of 
the roof of the railway platform at the Exhibition buildings at Man- 
chester. The length of the roof was 400 feet. 

Mr. Newman, surveyor of the Hull Local Board of Health, recently 
sent in his resignation. No less than sixty-three gentlemen appeared 
as candidates for the situation thus rendered vacant, and Mr. R. A. 
Marillier, the surveyor of the Hull waterworks, who was allowed to 
become a candidate, was finally elected. From the sixty-three can- 
didates, three were first chosen as being most fit, Mr. Marillier and 
Mr. Butler, both of Hull, and Mr. Houghton of London, Mr. Marillier 
will continue to act as surveyor to the waterworks. 

The Leeds Mercury revives the question of telegraphic communica- 
tion with India. Scarcely anything (says the Leeds Journal) has 
been done. It is true that the telegraphic communication from 
London in the direction of India has been extended from Sardinia to 
Malta, by which a day has been gained. But here practical progress 
ends. The further extension which was recently made to Corfu will 
be found to be of great value whenever a line to Alexandria shall be 
commenced; but at present, from the geographical position of the 
island, it is only of occasional use for Indian despatches, and the tele- 
gram brought by it yesterday was, we believe, the first. It was 
formed under the expectation that the Austrian Government would 
extend their telegraphic system to Corfu, and thence to Egypt; but 
they regard the terms offered by our own Government for the use of 
the line as insufficient to secure a return for the capital required, and 
hence the project remains in abeyance. So short a portion of a line 
to India would probably not be suffered to remain long unmade, if the 
greater work bevond were once executed; and towards this nothing 
has been done. The Red Sea Company were ready six months ago, on 
recé. ving adequate support, to commence a line from Suez to Kurra- 
chee, which they would undertake to finish in twelve months; so 
that, by August next, we might have had instantaneous communica- 
tion with India; and at the present time the portion from Suez to 
Aden might have been finished, giving us intelligence a week earlier 
than it now arrives. The company, however, felt that the prospect 
of remuneration was not such as to justify them in taking the risk 
without a Government guarantee; or, in other words, a contract that 
the Government would use the line, and pay for that use a fixed as 
well as liberal sum. ‘These terms were not acceded to; and though 
the company have continued to keep the matter before the Ministry, 
the despatch of a steamer by the Board of Admiralty to take sound- 
ings in the Red Sea is all that has been done. 

The trains on the Leicester and Hitchin Extension of the Midland 
Railway have been revised, with the view of enabling passengers to 
travel direct and without changing carriages, from Leeds to London 
by the new route, which brings them on the Great Northern Railway 
thirty miles from London, and considerably shortens the distance. 

Four persons have been injured—it is hoped not dangerously—by a 
ladle, containing aquantity of molten metal, being upset at the foundry 
of Messrs. J. and J. Cliff, Tyrrel-street, Bradford. The accident is 
attributed to two cranes having come together, so as to cause a jerk. 

A mill at Smalibridge, near Rochdale, occupied by Mr. Cross as a 
flannel manufictory, has been totally destroyed by fire. The loss, 
£3,000, is covered by an insurance. 

There is at last a brighter tone in the trade reports,—with the 
exception of Sheffield. At Barnsley all the factories, with one excep- 
tion, are now running full time. In the coal trade business is much 
brisker than it has been during the winter. There is every proba- 
bility of an increase in coke burning, although as yet this profitable 
branch of the coal trade does not receive the attention it merits. At 
Darley Main Colliery, near Barnsley, there are at present about forty- 
six coke ovens at work, and steps are being taken, with a view to such 
an extension of the coke trade as will render a source of profit the large 

uantities of small coal which are now unsaleable. At Leeds, con- 
dence is gradually being confirmed, andalthough only a moderate trade 
is doing, still ithas an improving tendency. At Bradford some of the 
spinners who have been lately running their machinery scarcely two 
days per week are reported to have commenced working four days per 
week. ‘The mills at Blackburn have nearly all resumed work, and 
are running full time; and the reports from Burn'ey, Bacup, Bolton, 
Rochdale, and up the Todmorden valley, speak of a similar course 
being pursued. The price of the raw material is, however, advancing 
80 a8 to cause hints of a resumption of short time. The local manu- 
factures of Sheffield continue depressed, and 12,000 persons are reported 
to be dependent at the present time on parochial retief in the town 
and neighbourhond, 

A very large casting has been made at the Hartford Steel Works 
(Messrs. Shortridge, Howell, and Jessop). It is a cylinder for an im- 
mense hydraulic press, for the dockyard at Woolwich. Its size is 
thirty-six inches in diameter, nineteen inches deep, and ten and a half 
inches thick, and it required ninety-three pots of steel, containing 
53 Ib. each, which were poured into the mould in eight minutes, by 
thirty-three workmen. A novel mode was adopted in forming the 
mould. The channels through which the molten metal was poured 
did not enter the mould at the top, but half-way down the sides, so 
that instead of all the metal entering the mould running downward, 
after the lower half was filled, it had to rise in the part above till it 
reached the level from which the metal was poured from without. 
On the casting being divested of the mould it was found to be per- 
fectly sound; and it has since been despatched to the establishment 
of Mr, John Weerns, of Johnstone, near Glasgow, who is manufactur- 
ing hydraulic machinery for the government. The weight of the cast- 
ing was about 4,800 lb. 

It is gratifying to observe that the deposits in the savings’ banks 
) ee show an increase. Even in Sheffield, with its present 

lepression of trade, 2,789 accounts were opened during the pas: year, 
while only 2,367, accounts were closed, The annual report of the 
ittee of gement states that the depressed state of trade has 
operated on the funds of the bank, but there is an increase in the 
neral balance of £659 on last year. The erection of a new bank 
uilding is contemplated. In the agricultural districts of the 
eastern counties more favourable results are observable. 

With regard to the Tyne piers, it is stated that the contractor 
is making satisfactory progress with the south pier at the mouth 
of the harbour. Workmen (says the Newcastle Journal) are laying 
down immense stones as slopes for the seas to break upon, and the 
pier now extends half way out to the Herd Buoy. 

Great regret has been excited in the north in consequence of the 
suspension of the respectable firms of Matthew Plummer and Co., and 
Clarke, Plummer, and Co. The former were engaged in general mer- 
cantile and shipping business; and the latter were the proprietors of 
the Northumberland Flax Mills, an extensive concern employing 540 
hands. These works are still being carried on, but the workmen are 
to be gradually paid off as the materials on the premises are used up. 

The first section of the Border Counties Railway from Hexham to 
Barrasford, including an iron bridg across the Tyne, near Hexham, 

is approaching completion. The first sod of the second section from 
Barrasford to Bellingham was cut last week, and the works are stated 
to be of a light and easy description. The third section, from Bel- 
lingham to the Belling, near Falstone, has not yet been commenced. 
The company have projected a further extension from the Belling to 
Ricearton Burn Head, in Liddlesdale, about thirteen miles, where it 





Hawick to Gretna, near Carlisle. By this means a through line will 
be completed from Hexham to Edinburgh. 

The Teaith Moore, an East Indiaman, of 1,430 tons register, and 
one of the largest vessels ever built in Liverpool, has just been 
launched from the yard of Mr. W. C. Miller, Toxteth Dock. 

A conference has been held with a view to bring about some 
amicable arrangement in reference to the prosecution of the dock 
works at Liverpool and Birkenhead. The conferenze took place be- 
tween the Parliamentary and Works Committees, and deputations from 
the following public bodies:—The Great Western Company, the 
London and North Western, and the Birkenhead, Lancashire, and the 
Cheshire Junction. Each company was represented by a certain 
number of directors, who were accompanied by their secretary and 
sclicitor. The plans proposed to be adopted are those agreed upon in 
August last between Mr. Hartley, on behalf of the Liverpool Corpo- 
ration, and Mr. Brunel, as representative of the Great Western Com- 
pany. These plans include a deep water basin, the filling up of a 
portion of the Woodside basin, and the construction of a landing- 
stage, to be placed rear the beaching ground at Woodside. The sites 
for railway stations are those which have heen sanctioned by Messrs. 
Hartley and Brunel before the committee of the House of Lords. The 
Liverpool Albion adds its belief that no new dock work is to be com- 
menced at the north end until the Birkenhead Docks are completed, 
though power may be obtained to raise money to complete the new 
large dock and basin north of the Huskisson Dock—-the works at 
which are now almost at a stand-still for the want of funds—and to 
extend the river wall, as required 4 the Admiralty, for the protection 
of the navigation of the Mersey. Power is also to be obtained for 
raising money to be applied specifically for the erection of cranes, the 
laying down of railways, and the construction of sheds to facilitate the 
working of the present docks—a judicious application of money, to 
which no one having the interest of the commerce of the port in view 
can reasonably object. The important condition of the proposed ar- 
rangements is, that the entire works at Birkenhead shall be completed 
within six or seven years. ; ae 

A county Agricultural Society has been established in Essex, the 
surplus remaining on the local subscription raised on the occasion of 
the visit of the Royal Agricultural Society to Chelmsford being 
applied to assist in the formation of the association, 

The Suffolk Agricultural Society will hold their annual exhibition 
at Bury St. Edmunds, on Wednesday, July 7. It was proposed to 
award a premium of £30 for the best application of steam to cultiva- 
tion, but the proposition was negatived on the ground that the 
exhibitors objected to the prize system. Mr. Gedge proposes, in con- 
junction with other gentlemen, to offer a prize on the best practical 
‘essay on the education and improvement of the labouring classes, 

The Norwich Town Council have appointed a special committee to 
inquire into the safety of the new free library building in that city, 
with power to call in a surveyor to their assistance. 

The Eastern Counties Railway Company have inade arrangements 
for accelerating, after Monday next, the transit of the day mails to 
Norwich and Great Yarmouth. 

A railway accident of a very exceptional character is noted at 
Lincoln. An old gentleman was crossing a line when the buffer of an 
engine, coming at a slow rate, struck and knocked him down longi- 
tudinally between the reils. The engine driver immediately turned 
off the steam, and the break was vigorously applied, but the engine 
moved on a distance of full twenty yards, when it was brought to a 
stand-still. The gentleman then scrambled out from between the 
wheels, having sustained no injury whatever beyond a few scratches 
and bruises; his legs passed through the guard in front of the fire- 
box, and he was pushed gently along from the hips. 

Two fatal accidents have occurred on the Eastern Counties and East 
Anglian lines to persons employed in coupling trucks. In one case 
the victim’s death was caused by the unequal height of the buffers, 
which deprived him of the usual protection. 

One more new workhouse. Locality, Toxteth-park; estimated 
expense, including £7,000 for land, £37,000; accommodation proposed 
for 800 inmates. 

A call of £10 per share has been made upon the unfortunate con- 
tributors of the London, Harwich, and Continental Steam Packet 
Company. It is stated that when the company became insolvent, 
with liabilities of £5,000, the assets were found to be exactly the neat 
round sum of—one penny! 








Roya Nationa Lire- Boat Instrrution.—This institution during 
the past year expended £3,421 in building eleven new life-boats and 
in altering and repairing several others; £1,292 in building and re- 
pairing life-boat houses; £787 in building new life-boat transporting 
carriages, and in repairing others; £855 in payments to coxswains and 
crews of life-boats, and £578 for rewards for saving the lives of 376 
persons shipwrecked on our coasts, of which 132 were actually rescued 
by the life-boats of the society in that period. Its outstanding liabi- 
lities for life-boats, life-boat carriages, and boat houses are £3,394. 
Potsonous PAPERHANGINGS.—Dr, A. S. Taylor has stated that the 
largest quantity of arsenic used in this country is used in the manu- 
facture of paper for covering walls. He considered it very injurious 
both to those living in a house papered with this article, as well as 
to those employed in the manufacture. An instance was published in 
a medical work of some cases of i!lness occurring to persons living in 
a room papered with this paper, and the effects were described as those 
arising from arsenic. The colour, says Dr. Taylor, is put on very 
loosely ; it contains nearly 50 per cent. of the poison. 
AGRICULTURE IN ScorLAND AND IRELAND.—Some statistics col- 
lected by that valuable institution, the Highland and Agricultural 
Society of Scotland, and by the police authorities of Ireland, enable 
us to arrive at the following comparative results. Acres under culti- 
vation :— 









1854. 1855. 1856. 

Acres, Acres. Acres. 
Ireland. ...ccss . 5561610 .... 5,688,836 .... 5,753,681 
Scotland........ 3,431,485 .... 3,530,068 .... 3,545,191 

Live stock in 1856 :— 

Horses. Cattle. Sheep. Pigs. 
Ireland 573 266 .. 3,584,723 .. 3,638,143 .. 91 3 
Scotland ... 179,853 .. 927,047 .. 5,816,560 .. 126,924 


The area under cultivation in Scotland further increased to 3,556,572 
acres in 1857, and there was also an increase of 5,556 horses, 7,390 
cattle, and 19,430 pigs. There was, however, at the same time, a 
falling off of 133,392 in the number of sheep. 

Foreien Jorrincs.—It appears that the total length of railway 
conceded in Spain is 2,392 miles, of which 492 miles are in operation, 
and 572 in course of construction.—Excavations have been com- 
menced in the wood of Vincennes, where a river is to be formed 
similar to that in the Bois de Boulogne.—A terrible accident has 
occurred at the magnificent church of St. Sulpice, in the Faubourg 
St. Germain, Paris. While mass was going on in the Chapel of the 
Virgin, one of the hot-water pipes used for warming the church burst 
with a tremendous noise, throwing boiling water and splinters of iron 
and marble upon the congregation. Three persons were killed on the 
spot; five others were seriously injured, and half a dozen more were 
hurt. The calorifere which caused this sad catastrophe was put up 
about three years since, as a substitute for a former system of warm- 
ing the church by hot air, it being thought that hot water pipes were 
more wholesome.—Turin journals announce that the cutting through 
of Mount Cenis has commenced, and that about 20 yards have already 
been excavated. The system employed thus far has been the ordinary 
one of blasting, but the great machine specially constructed for boring 
through the mountain will soon be brought into use, and the cuttings 
for facilitating access at each end are completed.—M. Jacquet, a large 
builder and contractor, of Namur, who recently died, has left his for- 
tune, estimated at 300,000f, for the foundation of an asylum for un- 
married men, not ecclesiastics, who have attained the age of fifty-five. 
—Activity is being displayed in the construction of the branch of the 
Geneva Railway, which is to unite it with the Victor-Emanuel line. 
The four tunnels have been commenced.—A French architect, officially 
appointed, is to superintend the building of a house for the “ Christian 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 






































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. Be . 
£64, = “sq, Dis 
IRON, English Bar and Bolt:— IRON, Swedish, Indi Pr 
in London.,..........prm 7 50 3 assortments » Indian } prem 14 00 93 
in Wales » 60 , Russian © C N ve » 17100 
.in Liverpool ......... » 7 00 ,, | STEEL, Swedish Keg, nom. 2100 % 
oS Staffordshire Bars... » 8 00 1 Faggot...... 22 00 
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= Z| Doi. |Z= Sz » 1 00 ,, | SPELTER, on the spot 26 00 ‘ee 
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SHIPPING IRON) = 3 Tough Cake .........+0+. » 117 00 
Statfordsh, Bars.J- = 8» 8 00 % Sheathing and Bolts....prib. 0 11 
Sheet, Single......335 » 9100 ,, | Sheet........... na 
Double....)523 » 1 00 ,, | Bottoms » O11" 
Hoop. ... BES 900 3, _ Ree - @aaee 
Rod, Rous EE. 8 00 ,, | Yellow Metal...........5 001. 
Nail Rod, Square. JO ™ > 8 00 ” South American, nom. prtn * 
IRON, Rails,in Wales, cash ,, 7 00 nett » soominal, 
»  » G6month, 7 50 ,, 22100 ,, 
in Staffordshire,, 7 00 ,, 22 00 
Railway Chairs, in Wales,, 3100 ” 23100 * 
= inClyde,, 3100 ,, 23100 * 
Pig No. 1, in Clyde....,, 2150 4, 113 00 * 
SNe dence ge 240 w ig 00 ” 
No. 1, in Wales........ oo © Of & Foreign Banca... 00 net 
te 1, = Tyne and Tees ,, — * Bevakes 0.00. ccc0e eevee 00, 
sto, Forge .....2.000 - » | TIN PLATES, Char- 
Staffordshire Forge Pig i "4 ‘ coal, IC.. = } prbx 1140 0 
(all Mine), at the>,, 0 00 ,, oe 200 
orks, L. W.,nom.. § ” 180” 
Welsh Forge Pig (all Te in, > a 
Mine), at the Port.. § » ” | Do. at Newport, ls. prbx. less - * 
rare hg ag 8150 ,, Do. at L’pool, 6d. ,, =_ = 
Scote ig, No. 1, ing ” CANADA, Plates... ° 4 Oo 
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RalLs are firm, with a steady demand. 

Scotch Pig Ikxox.—Owing to the continuance of large shipments, the 
market keeps very firm; the nearest price for mixed numbers, G.M. brands, ig 
54s. per ton, cash, f.0,b, in Glasgow. The shipments for the week ending the 
27th inst. were, 8,500 tons, against 7,800 tons the corresponding week last 
year. 

SwEpIsu IRon.—Several large parcels are pressing upon the market withou 
finding buyers. 

SPELTER is dull of sale ; scarcely any transactions have taken place. 

Coppsr.—The smelters, on the 26th inst., advanced prices 1d. per Ib. on 
manulactured, and £9 10s, per ton on unmanufactured, 

Leap is very firm, with an upward tendency. 

Tiy,—English was again advanced on the 26th inst. £5 per ton on common 
and refined. Foreign has participated in the rise, and Banca has been sold at 
£120 and £121, and fine Straits at £120, with a stiff market. 

Txn PuatEs are in steady demand. 

MOATE and CO,, Brokers, 65, Old Broad-street. 

London, 29th January, 1858. 
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1857. 1858. | 1857, 1858, 
perload— £ 8. £2 8.| £ 8. £ 8.) erlosod—£ 8. £5./4 8 £4, 
Teak ..0ceccscvcces 10 013 0/11 O14 0) | Yel. pine per reduced. 
Quebec, red pine... 310 4 0| 410 415 /|Canada, lst quality.18 0 20 | 16 101810 
yellow pine 3 5 315] 4 5 410! 2nd 1010 11 0/11 101210 
5t.John’s, N.B., ye 5 0 6 O} 510 6 10 || Archangel, yellow..15 0 15 10/17 017 10 
Quebec, oak, wi 510 610] 6 O 6 10)/St, Petersuurg,yel..10 10 1110/16 017 0 
irch 4.0 0 0] 5 0 510|| Finland. 8 0 10 0} 10 101210 
elm .. 310 510) 5 0 510/'Memel. 9 0 14 0/1210 18 
Dantzic, oak .. 607 0| 607 0 | | Gothenburg, »9 012 O/11 015 0 
fir. 215 310! 310 4 5]! white.10 0 11 0/10 01910 
Memel, fir. 35 43) 315 4 15 | | Gefle, yellow, 14 ft..10 011 0! 91010 
Riga..... 315 0 0} 4 5 410) Christiania, per ©. 7 
Swedish .. soe 210 215! 3 0 310!) 12f. bydby9$ 0 0 0 0126 O38 0 
Masts,Quebecrdpine 6 0 8 0! 6 0 9 6 in, .....yellow 
ylpine5 0 7 0) 5 0 8 O| white....0 0 0 0/20 096 0 
Lathwood,Dantsc.fm 6 0 610) 9 010 0)! Deck Plank,Dnts, 
Memel...0 0 0 0| 0 0 0 off pera dint 20 10) 101m 
St, Peters. 7 0 710/11 10 12 0 ||Staves, per standard M 
Deals, per ©. 12 ft. by 3 by 9 in. 5 0 6 U | Quebec, pipe....... 30 0 0/80 085 0 
Quebec, whitesprucel4d 018 0/18 O21 0}! puncheon..20 0 22 0/20 022 0 
red pine.... 0 0 0 0) 0 0 0 ©|/Baltic, crown . . 
St.John,whitespruce 0 0 0 0/17 019 0|| lhe 100 0165 0} 140 0 1500 





IMPORTS AND EXPORTS OF METALS AND MINERALS 
ee « AT THE PORT OF LONDON, 


Imports, January 18, 1 case old copper, by Sinclair and Co., from Cape of 
Good Hope; 599 bars, by Hambro and Co., from Belgium; 121 bundles 2 
cases old metal, by Sinclairand Co., trom Cape of Good Hope ; 24 casks unrated 
ore, by Mertens and Co,, from United States; 173 casks 200 kegs steel, by F. 
Huth and Co., trom Sweden; 21 bars tin, by Hambro and Co., from Bel- 
gium; 17 oz. silver plate, by J. and R, McCracken, from Venice; 1 case ditto 
by Stalchsmidt and Co., from Hamburgh. 

January 19.—3 boxes lead ore, by J. Taylor and Sons, from British 
America; 400 kegs steel, by F. Huth and Co., from Sweden ; 1,062 kegs, 100 
boxes ditto, by J. T, Bell and Co., from ditto; 529 bundles ditto, by Rew and 
Co,, from ditto; 50 kegs iron nails, by Blyth and Co., trom Belgiuin, 

January 20.—2,170 bars iron, by Jonas and Co., from Sweden; 10 casks 
blacklead by M. Lasner, from Hamburgh ; £80 worth gilt wire, by Stuch- 
bury and Sons, from Hamburgh; £20 worth plated wire, by Forbes, Forbes, 
and Co., from Belgium ; 340 kegs steel, by Hoare and Co., from Sweden ; 5 
casks tale, by M. Lasner, from Hamburgh. 

January 21.—30 casks blacklead, by M. Lasner, from Hamburgh. 

January —1 barrel copper, by Enthoven and Sons, from Leghorn; 3,020 
pigs lead, by French and Co., from Malaga; 961 ditto, by Enthoven and Sons, 
trom ditto; 180 ditto, by Schunk and Co., from ditto ; 36 cases, 18 casks, 10 
sheets zine, by J. Harris, from Belgium. 

January 23.—961 pigs lead, by Captain Todd, from Messina; £178 worth 
silver wire, £125 worth gilt ditto, by Dufour Brothers, from Belgium; 8 
— old metal, by St. Katharine’s Dock Company, from the Cape of Good 

ope. 

January 24.—Nil. 

January 25.—968 pigs lead, by Enthovenand Sons, from Leghorn ; 4 tons old 
yellow metal, by E. Stone, from Callao; 1,532 plates spelter, by Krause and 
Co., trom Hamburgh ; 2,118 cakes ditto, by J. A. Detmold, from ditto; 1,490 
ditto, by Simon and Co,, trom ditto; 500 slabs tin, by W. Burrage and Co., 
from Holland, 250 ditto, by N. Brebaart, from ditto ; 68 casks rolled zine, by 
J. Harris. from Belgium - 

Exports, January 19.—25} tons speiter, by Gouger and Co., to Calcutta ; 
40.000 oz. silver bars, by Turnley Brothers, to Rotterdam ; 44,000 oz. silver 
bullion, by L. Cohen, to ditto; 206 oz. silver plate, by T. Honychurech, to 
Barbadoes ; 57 ditto, by T. R. Alston, to Jersey. 

January 20.—5 tons copper, by James and Co., to Bremen ; 4,200 oz. gold 
coin, by Raphael and Sons, to Boulogne ; 5,000 oz. silver coin, by Samuel and 
Co., to ditto; 5 tons spelter, by French and Co., to Madras, 400 oz. silver 
coin, 120 oz. gold coin, by Samuel and Co., to Rotterdam ; 108 oz. silver plate, 
by L. Stewart, to Calcutta. 

January 21,—3,000 oz. gold bullion, by Raphael and Sons, to Boulogne; 70 
tons iron, by C. J. Major, to Smyrna; 66 oz, silver plate, by T. Honychurch, 
jun., to Sydney. 

January 22.—5 tons spelter, by Forbes and Co., to Bombay; 10 tons steel, 
by J. Wylie and Co., to Calcutta; 5 tons spelter, by Phillips, Graves, and 
Co., to Madras; 65,000 oz. bar silver, by Turnley Brothers, to Rotterdam; 
1,200 oz. silver, 60 oz. gold coin, by Samuel and Co., to Rotterdam. 

January 23.—4,000 oz. silver coin, by Samuel and Co., to Boulogne ; 2$tons 
spelter, by Budd and Co., to Cadiz. 

January 26.—2,400 oz. silver coin, by Samuel and Co., to Boulogne; 160 
oz. silver, 88 oz. gold coin, by G, Lusby, to [amburgh; 10 cases steel, by F. 
Norris, to Leghorn; 4 tons iron, by ditto, to Messina; 120 oz. guid bullion, 
by Eives and Co,, to Rotterdam; 106 oz. silver plate, by W. Weishe, to 
Cadiz. 











Prices aT LIVERPOOL: — 





Brethren ” on a piece of ground granted to that community at Cairo 





will join a proposed extension of the North British Railway from 





y the Pacha of Egypt. 
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NAVIGATION AND 


. 

TueE subject of Indian river navigation appearing to occupy pre 
sent attention, having been brought forward on different occa- 
sions in the columns of your paper as well as in other journals, 
and it having been stated that a private company intend to 
place a train of steamers on the Indus in connexion with the 
Scinde and Punjaub railways, the following will probably be of 
some interest to those engaged in the undertaking as well as to 
your readers generally, 

The numerous rivers and canals of India, natural and artifi- 
cial, present great facilities of outlet for the very many rich and 
varied products of the country, which have to be eonveyed 
several hundred miles to the sea for exportation and market. 
The soil in India is generally so productive that, by a very smal} 
amount of labour, the cultivators can grow sufficient for the de 
mands of the large population, besides very large quantities for 
export ; the difference of harvest time causes considerable traffic 
to take place in grain between the native merchants in Scinde 
and the Punjaul, who are naturally fond of trading; they usually 
order up goods of British manufacture from Bombay and Kur- 
rachee in exchange for goods they send to the maiket; this of 
itself always causes a demand for carriage by land or water, the 
latter being by far the cheapest, and generally the most expe- 
ditious. To supply the want of steam tonnage between Kurra- 
chee and the Punjaub, a camel train was estallished at one time, 
but nearly all goods sent by it were broken and damaged, parti- 
cularly regimental mess stores; and during the hot season 
and period of inundations the camels could not travel, and the 
camel train was never resorted to when steamer tonnage was 
procurable ; but for this, parties have had to wait sometimes 
several months. 

Steam communication on the river Indus has caused. an un- 
usual exertion on the part of native merchants; they gladly 
avail themselves of steamer tonnage for all their valuable goods, 
and ship them throughout the hot as well as the cold seasons. 
Formerly during the hot season they remained idle, not liking to 
risk valuable goods in open boats, and the camels were sent to 
graze, as the swampy state of the country prevented them from 
carrying goods, 

In the Punjaub and north-west provinces of India, and down 
as far as Kurrachee and other places on the sea coast, Russian 
goods formerly found their way into the markets, but since the 
mercantile steam communication has been established between 
Kurrachee and Mooltan in the Punjaub, English goods have 
superseded them, and those of Russian manufacture have al- 
most disappeared. American goods are met with in Scinde and 
the Punjaub, and a few American vessels trade regularly on the 
African coast, touching at Zanzibar, Aden and Mocha; they have 
also visited Kurrachee, and other places on the coast of Scinde 
and Mekran, for trading purposes. 

The Indian rivers commence rising from about the Ist of 
February, and areat their highest about the middle of July, from 
which time to the 10th or 15th of October the river often falls 
suddenly, and then more gradually up to the middle or end of 
November. In December and January the rivers are at their 
lowest, and little or no rise or fall takes place. The annual in- 
undations which take place during the hottest season of the year 
are caused by the snow melting on the mountains of Cabool, 
Cashmere, and Thibet, where the rivers take their rise. On the 
Indus, between Mooltan and Kurrachee,for nearly two months, the 
country near the river is inundated, and scarcerly anything is to be 
seen but trees and the villages, which are built on the highest 
mounds, with mud walls to protect them; butit is not uncommon 
for villages to be swept away, also cattle; and the villagers in 
these cases have to take refuge in trees, and the landholders 
often sustain heavy losses from the destruction of crops as well 
as other property. There is often a great deal of fever near the 
river, and the natives are great sufferers as well as Europeans, 
The periodical overflowing of the banks, however, proves highly 
beneficial to the soil, and in the Punjaub and Scinde, where salt- 
petre exists in such large quantities and destroys vegetation, the 
overflow of water removes it, and the rich alluvial deposit from 
the river, and the effect of snow-water combined, often make 
the most barren ground very productive. 

Near Mittenkote, which is situated a little below where the 
rapid, rocky Indus unites with the Chenaub and Punjaub rivers, 
and forms one main stream to the sea, the country for miles 
round during the inundationappears like a large lake, with clumps 
of trees and villages appearing like a number of islands; and 
along the banks of the river for some miles, even where the 
ground is not overflowed, it becomes damp and soft from its 
porous nature or from a layer of sand existing underneath. The 
sudden rise and rapid fall which takes place, sometimes from five 
to seven feet in twelve hours, causes the channels to frequently 
alter, and a shifting of sandbanks to take place, causing a diffi- 
culty and delay in the navigation; but on a river where for 800 
miles (the distance between Mooltan and Kurrachee) only three 
or four rocky places exist, and those only considered dangerous 
in the lowest season, the obstacles to the navigation would not 
be considered of a very formidable nature, and by a simple 
appliance to the present description of steamers, or a different 
construction, perhaps much delay may be prevented. 

The general level appearance of large tracts of country in India 
appear to present every facility for making railroads, and seems 
to invite their construction ; but where so many rivers exist the 
construction of railroads will be attended with great cost as well 
as difficulty: and in India, with its large and treacherous popu- 
lation, who will destroy the lines on any outbreak occurring, 
steamers and water carriage will always have many advantages, 
particularly in a country where rivers are navigable for hundreds 
of miles. 

Troops in India, whether European or natives, are always 
moved by steamers, and water carriage is procurable, and the 
rivers happen to be in the required direction; and from the 
reports of medical officers I found the health of the men gene- 
rally improved passing up and down the Indus and Punjaub 
rivers, except when the men had to be moved in hot weather ; 
although it is most difficult to keep recruits and men coming 
out from England from going in the sun and exposing them- 
selves, they will not believe it to be hot or injurious, until they 
have been sume time in India. 

A very large increase to the number of European troops, and 
the obvious necessity of always keeping a sufficient number of 
British soldiers at different stations in India of importance, 
demands an additional number of steamers as a means of trans- 
port. The native troops scarcely require half the room that 
European soldiers must have on board a vessel, except in most 
emergent cases. A European regiment has a large commissariat 
and hospital department, also many followers ; whilst the com- 
missariat of a native regiment consists of a few bags of rice and 
dried grain, and brass waterpots; and where a steamer could 
take 1,000 native soldiers, 300 or 400 Europeans only would be 
sent; so that, independent of the larze supplies required for 
European regiments, the movements of the men alone will give 
a private company a very great deal to do, and a number of 
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steamers and accommodation flats must always be kept in readi- 
ness, 

India differs widely from England in many respects, there 
Government is, and has been, expected to do everything in the 
shape of public improvement; in this country, where bridges 
and ferries are constructed for public convenience, and the 
public pay for such; in India, when the Government build 
bridges, or establish ferries, and levy a toll of less than one 
farthing for crossing, a native will walk miles, or swim rivers, to 
avoid paying; and in trading, Europeans require to be very 
cautious with native merchants, no matter of what caste, or how 
rich (to doubt their word is to give great offence), whilst their 
very actions are too often anything but upright. The native 
merchants in Scinde and the Punjaub are, generally, most 
unreasonable, and think, because Government charge a small 
freight, that every interest is to yield to theirs, and yet they 
never hesitate to disappoint Government of freight, even for the 
smellest saving, if they are allowed and can do so. The native 
merchants are the Jews of the land, and if ever an income tax 
were levied with great justice, it would be on that class in India 
who, in many cases, scarcely allow the poor cultivators of the 
ground to havea miserable means of existence; through their 
greed and extortion they often close their grain stores until the 
prices reach that of famine time, and then Government have to 
interfere, and oblige them to sell at a fair rate. 

The British rule in the Punjaub and the north-west provinces 
of India, also in Scinde, under the able administration of Sir 
John Lawrence and Mr. Freere, has done much to improve and 
benefit the landholders and merchants, and to improve the 
country throughout ; and the fidelity generally shown, so far, by 
nearly all classes of natives throughout those provinces, to the 
English, during the late most trying crisis, go far to prove that 
many natives in India appreciate, if not prefer, the English to 
the native form of government ; and much of the safety of our 
Indian possessions may be attributed to the general quiet con- 
duct of the large population in the lately acquired provinces 
of the Punjaub and Scinde. 

From the date of the conquest of Scinde by Sir Charles 
Napier in 1843, the East India Company found it necessary to 
establish and keep up a steam flotilla on the river Indus for the 
ready movement of troops and stores, also for warlike purposes 
when required ; and since the annexation of the Punjaub in 1849, 
the great advantages of the flotilla have become more apparent 
to Government, the vessels being constantly employed trans- 
porting troops, stores, and merchandize, to and from the Punjaub 
and north-west Provinces—the river Indus being the natural 
channel or highway for all troops and stores; and at the 
present time our news from Central India often comes by 
Lahore and Kurrachee, and doubtless the old and shortest way to 
India by the Persian Gulf will soon be resorted to, and our letters 
and passengers reach Kurrachee ten to twelve days sooner than 
by the Red Sea; by the Persian Gulf route the intense heat of 
the Red Sea would be avoided, and its navigation, which is always 
attended with risk, where every care is taken. 

Sailing vessels can only reach Suez with difficnity and after 
tedious passages, whilst ships of a large burthen are frequently 
trading to Bussorah, on the Euphrates, and the expense for con- 
veying goods from India to Suez, by steamers, must always be 
very considerable. The Persian Gulf route will have a very great 
and decided advantage for the conveyance of goods, and when a 
railroad is constructed from the Mediterranean to the Euphrates, 
and steamers to Kurrachee, heavy as well as light goods from 
India and the Punjaub will find a quick and easy transit to the 

Euglish market. The electric telegraph, now being constructed 
to the head of the Persian Gulf, shows the great advantage to be 
gained in point of distance to India; and the time seems to have 
arrived when our great Indian Empire is to have the nearest and 
most advantageous line of communication opened up. The 
ruins of a lighthouse at the entrance of the Persian Gulf show 
that, in ancient times, a care was evinced for the safety of vessels 
trading to or from India. 

The dreadful mortality which took place some years ago 
in India anrongst the troops, from cholera and dysentery, when 
conveying them by steamers only short distances, during the 
hot season or south-west monsoon, has possibly been the cause 
which prevented the British Government from sending out 
troops via Egypt and the Red Sea, on the revolt taking place ; 
but, had the Persian Gulf line of steam communication been 
established, troops and stores would have been dispatched by 
it and conveyed up the river Indus, without reference to season, 

Government have always been most anxious to open up the 
trade of the Indus and develope the resources of Scinde and the 
Punjaub; and previous to 1851 a mercantile steamer traftic was 
tried, but the undertaking did not succeed, but from the early 
part of 1851 up t» the present date the imports and exports have 
been greatly on the increase, the rates charged for the convey- 
ance of passengers and stores being moderate, particularly down 
the river, and are as follows, for the distance between Kurrachee 
and Mooltan, being 800 miles, and when steamers go to Jhe:um, 
or other places in the Punjaub, the charge is proportionate 
according to distance—there being three classes of passengers— 
natives, except very rich, take the cheapest, and many avail 
themselves of the steamers; and natives from the Punjaub go 
and come by the steamers trading to and from Kurrachee and 
Bombay, or when proceeding to or from Mecca on pilgrimage. 

The river steamer for the Punjaub generally leaves imme- 
diately the steamer from Bombay arrives, or twelve hours after- 
wards. Passengers on arriving at Kurrachee should apply at 
once for passages to the Government steam agent; and, where 
ladies require passage, application should be made beforehand to 
secure a cabin, as there are only six cabins in the steamer. 
Charges from Kurrachee to Mooltan, 800 miles, by river :— 


For a first-class cabin for a lady or gentiewan Rs, 200 = £20 0 0 
For a first-class saloon berth (which is a sefa 

to sleep on in the dining saloon) ., 2° 10 = 1 0 0 
For a first-class deck passenger, who messes 

in cabin tut who sleeps and dresses on deck 100 = 10 0 0 
For a second-class deck passenger, who 

messes on deck and keeps before the 

funnel .. ee se 235 = 210 0 


Charge down river is two-thirds the 
Mooltan to Kurrachee : — 
For a first-class cabin for a lady or 
gentieman oe 


upward rate, from 


Rs.133 5 





4= £13 6 8 







sraloon berth .. 


For a first- 100 0 O= WOO 
For a first-class deck passage... 6610 8 = 613 4 
For a second-class deck passage .. 1410 8= 113 4 


All first-class passengers mess at the cabin table, and pay Rs. 4 
=8s. per day for messing, besides, all beer and wine is to be 
paid for, and can be procured on board at a reasonable price. 
Children under twelve years of age pay Rs. 2 = 4s. per day for 
their food ; children under six, who do not sit at the table, pay 
Rs. 2=4s. per day. Second-class passengers on deck provide 
their own food, and European servants with ladies or gentlemen 
pay Rs. 2==4s. per day; and each first-class passenger is 
allowed one servant a free passage, and for themselves half a ton 
of baggage or twenty-five cubic feet; children, 5 ewt. each ; ex- 
cess of baggage is to be paid for as cargo. The cabins being 


small, at no time are they to be apportioned to more than two 


ladies—one gentleman and his wife, or one lady and two children 
—three children. Ladies, or children under six years of age 
must take cabin passage. Three children occupying a cabin are 
allowed one servant free ; and if a gentleman or lady ocoupy one 
eabin, or two ladies go together in a cabin, then a first-class 
cabin and first-class deck passage is charged for, and, adding the 
amount for overland yassage, we have— 
From Southampton to Boubay, say 30 days, £95 passage money, 
and £5 ‘or hotel expenses, , ee ee oe ee . 
From Bombay to Kurrachee, 3 days by steamer, Rs, 100 includ- 
ingallexpenses ., oe oe os ee oe ee 
From Kurrachee to Mooltan, 20 days, at Rs. 4 per day, and pas- 
sage money £20... - oe o° es oe eo 28 
For sundry expenses at Kurrachee say Rs, 20 ee ee os 2 
For a lady or gentleman if proceeding on to Jhelum or Sealkote, 
for a 400 or 450 maund boat, say Rs, 60 ee ee 
To putting up and stopping at Mooltan, 25 or Rs. 30 
Time to Jhelum or Sealkote from 25 to 30 days, and for 
in boat and servants, Rs, 50 se 


co oc ce © 


inessing 


ce eco oc cfc 8 


a eo 


0 





Total for a lady or gentleman to Jhelum, say .. -» £154 0 0 


To find the tonnage of the boat, measure its extreme length 
and the mean of extreme breadth amidships,* and the depth 
there, and multiply all the feet and inches together and divide 
by four, and you have the tonnage iu maunds, and 28 maunds 
of 801b. make a ton. A Punjaub boat of 400 or 500 maunds 
can be fitted up with two apartments and made very comfort- 
able. Native servants who do not provide their own food on 
board the steamers pay 3 annas per day=4}d, The charge 
for freight down the river is one-fourth the upward rate, and is 
as follows:—From Kurrachee to Moo]tan, 800 miles, for a maund 
(80 lb. weight) Rs. 2 8 annas = 5s.; this is at the rate 7}d. per 
100 miles. Charge down river river from Mooltan is 10 annas 
=1s. 3d. or at the rate of 1}d. per 100 miles. 

The charges for light goods which do not exceed 29 Ib. per 
cubic foot, from Kurrachee to Mooltan, is 1 Rs, 2 annas = 2s. 3d. 
per cubic foot, or at the rate of 3}d. per 100 miles; and from 
Mooltan to Kurrachee, per cubic foot, 44 anuas = 6§d., and per 
100 miles 4d. 

The estimated distance by river is as follows :— 


Miles, 

From Kurrachee to the Hujamree Beacon, at the mouth of the river.. 100 
From the Beacon to Tatta’.. oe ee es ee ee o =O 
From Tattat to Kotree¢t or Hyderabad... ee oe oe oo 
From Hyderabad to Sehwan .. - or ee ee ee -. 100 
From Sehwant to Larkana Bundu .. ee ee - . « 10 
From Larkana Bindu to Sukkur.. ee ° ee ° 60 
From Sukkurt to Mittenkote{ or Chachur. . oe ee ee +» 160 
From Chachur to Bukkree oe es ee es +» 60 
From Bukkree{ to Mooltan .. oe ee ee ee oe o 

Total by river from Kurrachee to Mooltan.. +» 800 


Charge for a carriage by steamer to Mooltan, Rs. 80 = £8 ; and 
for a gig, Rs. 40 = £4. No horses are taken in the steamers, 
and dogs are charged for. 

The steamers stop at the places marked } for two hours, if 
necessary, for passengers or cargo ; they also stop daily to take 
in wood, and the vessels make fast to the bank every night. 
The dry jungle should be cleared away for half-a-mile at least, 
on each side of the river, to prevent accidents from fire, or any 
sudden attacks on the steamers, which convey large amounts of 
treasure and valuable cargoes. At Kurrachee, Kotree, Sukkur, 
and Mooltan, there are Government steam agents, who are to be 
applied to for passages and cargo; all passage money, freight 
money, and table money are paid in advance, From Kurrachee 
to Mooltan, the laden steamers with flats, or accommodation 
boats in tow, generally take from twenty to twenty-four or 
twenty-five days, and from Mooltan to Kurrachee from ten to 
sixteen days. Except when the river is very low, towing of 
accommodation boats does not occupy above five days in the pas- 
sage to Mooltan, and, except the channels be very bad, the vessels 
come down stream with the flats, when properly laden, nearly as 
fast as without them ; but in all cases of towing there is the 
greater chances of delays from grounding or eccidents occurring. 

In the early part of 1852, the amount of merchandise for the 
Punjaub for which merchants would pay freight was about 
from thirty to seventy tons in a month, and from the Punjaub, 
from five to thirty tons. At the end of 1856 1 found that the 
increase of trade was such that the difficulty at Kurrachee and 
Mooltan was to supply steamer tonnage for goods, and not to 
find goods for tonnage, which was formerly the case; but two 
steamers with accommodation flats in tow, capable of conveying 
from two to three hundred tons of goods between them monthly, 
would meet the demand up to the end of 1856. This is strictly 
referring to private merchandise, which pays steamer freight, but 
if the enormous amount of Government stores and private mer- 
chandise, sent in native boats, be taken into consideration, above 
30,000 tons of goods would require tonnage to the Punjaub in a 
year. For the conveyance of Government porter alone it was 
difficult to procure a sufficient number of trustworthy boats, 
although a great number were built by the natives in Scinde and 
Punjaub on speculation for conveying Government porter and 
stores. The description of goods which are shipped in steamers 
for up river consist of regimental mess stores and supplies, cases 
of apparel, and books, many of which formerly went to Ceylon 
first, then to Bombay and Kurrachee; and yet, with all this 
delay, parties could receive gouds in the Punjaub and the vorth- 
west provinces quicker than by Calcutta and the Ganges route. 
English bale goods to a considerable amount are received at 
Kurrachee, also iron, copper, brass, and sundry other articles, 

There is no country in the world, perhaps, which can boast of 
the rich and varied produce which the Punjaub can, and watered 
by five rivers to give outlet to them. ‘The nature of the 
climate admits of all kinds of English grain; vegetables and 
flowers growing beautifully at one season, and these are again 
replaced by the most luxuriant crops peculiar to an Indian cli- 
mate. The mineral products are also rich and varied. I will 
here enumerate some of the goods which are shipped at Mooltan 
in steamers and native boats :—Indigo in large quantities, and 
which rose to three times its original price in five years, when 
merchants could ship it by steamers, and formerly only small 
quantities were cultivated in the Punjaub ; real Cashmere shawls ; 
silk, both in a raw and manufactured state; carpets ; cotton 
cloths, white and dyed ; cotton yarn, large quantities of sugar, 
ginger, wheat, and many other kinds of grain ; linseed has been 
grown in large quantities since the war with Russia, and of a 
good description ; tobacco of a fine description is also grown ; 
saltpetre is exported in very large quantities, and there is also 
fine salt in the Punjaub ; wool, horns, hides, tallow, and many 
other goods too numerous to mention : all the most valuable are 
shipped in steamers, and the others by native boats. Cotton, of 
a very fine description, from American seed, grows in the -- 
Punjaub, but has not been cultivated to any great extent. Large 
logs of pine, of a very fine description and cheap, are floated 
down the Indus from the Cashmere forests, and used for boat- 
building and other purposes, 

Although the amount of traffic on the river has increased so 
much, still, up to the end of 1856, it was not of a nature likely 
to pay a private company, without Government gave them the 


* Measured across at top and bottom of boat and the mean taken. 
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whole or part of the Government stores to convey; but this seems 


certain, from the handsome guarantee on £250,000 by the East 
India Company to a private one, for placing vessels on the Indus, 
and doubtless a company under such advantages should pay ; 
I found, however, on calculating the total expenses of the 
steamers, and the fair return of goods at the present up rate of 
freight—and merchants will not like to pay higher—that the 
steamers will barely pay their expenses. I allowed coal to be 
burnt landed at Kurrachee, as coal would save much time spent 
in wooding, and, besides, give more room on board for cargo. 
Wood is burned in the Indus steamers, and is cheaper than coal, 
except it can be landed at £2 10s., or £2 15s. per ton at 
Kurrachee. 

The construction of the railway to Kotree in Scinde, and a 
line from Mooltan to Lahore and‘Umritsur, will doubtless greatly 
increase the trade on the Indus with steamers on the Punjaub 
rivers; the railway to Kotree does away with a tedious and un- 
certain as well as dangerous part of the navigation of the river, 
and the one to Lahore will bring goods to Mooltan, which go 
down the Ganges after a long land carriage to get there; but 
ultimately the grand Punjaub terminus will be near Bukree at 
the junction of the Sutledj with the Chineaub, about seventy- 
five miles below Mooltan. A glance at the map of India shows 
the natural advantages the Indus possesses. For years steam 
vessels have run to Mooltan, which is further north than Alla- 
habad ;' and steamers have been up to Jhelum, Lahore, and 
Ferozepore. 

Some of the requirements for a private company trading on 
the Indus will be fast vessels, with good carrying capacity, at a 
light draft of water ; the cabin to be as large as room will allow, 
and well ventilated. It is often very hot on the river, some- 
times from 110° to 116° in a lady’s cabin ; ventilation is often too 
little thought of by ship builders in this country. The ves- 
sels should be pretty certain of making passages in a given 
time; and no delays should take place that could possibly 
be avoided ; a good table for passengers at a moderate charge, 
and their comfort attended to as much as possible. It should be 
kept in mind that passengers pay better than freight, and if 
steamers are not certain and comfortable. particularly coming 
down stream, passengers will come in native boats; and the 
great number of native boats owned by merchants in Scinde and 
the Punjaub will always prevent the shipment to some extent in 
steamers: but cotton screws erected at Mooltan would enable 
— to send many goods in the steamers that otherwise go in 

oats. 

Steamers should have their machinery made as simple as 
possible, and of a nature not to get readily out of repair, as this 
causes delay ; direct-acting high-pressure engines might suit very 
well, they would occupy less space, and allow more room for 
cargo, The late Capt. Fitzgerald, of the Bombay Army, had a 
steamer fitted on this principle, and in steaming rapids and strong 
currents on the Indus he put on more pressure on the safety 
valve; he used the coal of the country, which was good, but, 
like some I burnt at Mooltan, of which a large supply can be 
had in the Punjaub, it suited well for steaming, but burnt very 
quickly, probably from being surface coal. 

Mr. Laird, of Liverpool, I presume, would be the person 
likely to build most suitable vessels for the river Indus and for 
the work to be done; some of the largest vessels he built for the 
river have been laden up to Jhelum—a distance of above 1,000 
miles from the sea; and a few montlis since, another of the large 
river steamers has been to Ferozepore on the Sutledj. Mr. Laird 
gave his early attention to iron shipbuilding, and some of his 
river boats have ran for sixteen years, and he has built some of 
the fastest sea going vessels. I may here mention that the 
Imperadore, with troops, ran out to Singapore in sixty days and 
twenty hours from Plymouth, exclusive of stoppages at Madeira 
and Ascension, 

The best form of the bottom is like the present vessels on the 
river, and built by Mr. Laird; they are spoon-shaped, and like the 
steamers built by him many years ago for the Euphrates expedi- 
tion; the plans were made by General Chesney or Mr. Laird. The 
vessels laden draw from 2 feet to 2 feet 7 inches, and load some- 
times to 3 feet 3 inches, the flats or accommodation boats draw 
from 2 to 3 feet, but seldom above 2 feet 6 inches; the ressels 
should all be put up at Kurrachee. 

It has been proposed to navigate the Indus by a train of vessels 
in tow; but from the tortuous nature of the channels in many 
places, however well this plan might succeed where there is a 
straight channel and plenty of water, 1 doubt if it will be found 
to answer on the Indus, where, with the greatest care and pre- 
caution from strong currents, tortuous channels, and shoals in the 
river, the steamers sometimes get their paddle-wheels damaged 
and delays occur. On the Indus vessels tow alongside the steamer, 
having more power in this way over the flat she tows, and 
accidents do not often occur ; whilst on the Ganges, where they 
usually tow astern, I believe accidents are more frequent. When 
a train of boats get aground a considerable time must be occupied 
to get them afloat and in tow of a steamer again; the number of 
small boats will be more difficult to manage, and Lot have the 
same carrying qualities in proportion to large ones; they will 
not draw less than the flats at present on the river; their con- 
struction, will cost more and their monthly expenses be greater, 
without the same advantages for the conveyance of passengers 
or goods. F. W. Hopktys. 

Rathgar, Dublin, Dec. 18th, 1857. 


Frencu Raiways.—The total receipts of the seven principal rail- 
ways of France—viz., Northern, Eastern, Lyons and Mediter:anean, 
Paris and Orleans, Western, Paris and Lyons, and Southern— 
amounted, in 1857, to £11,677,102 on 4,241 mi.es constructed, a,zainst 
£10,599,026 on 3,665 miles in 1856, showing an increase in the 
mileage of 576 miles, or 15°72 per cent., and in the receipts of 
£1,078,076, or 10°17 per cent. The receipts per mile averaged £2,751 
last year, or about £9 more than the average receipts in the United 
Kingdom. The increased revenue is fairly distributed among all the 
ab ve lines except the Lyons and Mediterranean, the increase in this 
ease amounting to the sum of £630. 

Gop rN THE ILe BourBon.—The Siecle makes an announcement 
of considerable importance — the discovery of very valuable gold 
deposits in the Ile Bourbon, a French possession near the Mauritius. 
About two years ago, it says, a gentleman belonging to that island 
brought to Paris some dust from the grave of a person dear to him, 
and one of his friends, struck with its very singular appearance, 
requested permission to analyse a portion of it. The analysis proved 
that it contained the purest gold. More dust was obtained from the 
island, and it also yielded gold. An examination was thereupon 
instituted in the island, and it appeared that gold existod in the sand, 
and amongst the pebbles brought down by torrents from the moun- 
tains, and collected on the coasts to an extent of several leagues. 
From experiments made, it appeared that the sand and pebbles can 
at an expense of only 10f. a ton be made to yield from 60f. to 200f. 
worth of gold. This yield exceeds that of California, which, on an 
average, is 92f, the ton. The Siécle adds that the Government, having 
caused investigations and experiments to be made, and having found 
them perfectly satisfactory, has granted to the discoverers of the 
gold a concession of twenty-four kilometres for the space of thirty 
years. 


THE PRESENT STATE AND REQUISITE IM- 
PROVEMENTS OF THE RIVER LEA. 


{uvTRODUCTORY.] 


Ir is impossible for any person to take a calm review of the 
progress of sanitary engineering and legislation without surprise 
and something akin to indignation at the inexcusable tardiness 
which has marked it. One of the earliest, and certainly most 
brilliant, enterprising, and successful advances in this direction 
was completed on 28th September, 1613, in the Valley of the Lea, 
by the immortal Sir Hugh Myddleton, and yet it is scarcely two 
years since the water supply of London was practically esta- 
blished on a satisfactory basis. Since that opening of the New 
River—an event so auspicious for the metropolis—turnpike 
road travelling has risen and culminated—steam in its various 
and numerous applications, both stationary and locomotive, has 
been carried to a very high degree of perfection, as has also ma- 
chinery of all kinds—our streets and houses are splendidly illu- 
mined with gas—we send communications hundreds of miles 
and receive the replies to them within a few minutes; and yet, 
with all these evidences of the mental and physical powers of 
man and their application in cockneydom, we have not even now 
discovered a satisfactory mode of getting rid of our own feces, 
or of keeping our dwellings dry after we have voluntarily settled 
down with them, like shoals of “natives” on the mud of low 
lying districts, where they are exposed to constantly recurring 
effects of moisture from causes which, though natural, are pre- 
ventable or at least modifiable to a very great degree! and this, 
notwithstanding that the theory and practice of medicine and of 
analytical chemistry, and the results of medical statistics, which 
have all improved collaterally with the other applied sciences, 
indisputably prove severally and collectively that the average 
duration of life in every part of the British Islands, and in almost 
every other locality in the world, bears a direct ratio to the 
personal and general cleanliness of the population. 


Any ordinary man, ordinarily cultivated and ordinarily obser- 
vant and reflective, but unaccustomed to the gross inconsistencies 
of the British character, would, on looking at the intellectuality 
and transcendentalism generated by the comparatively high state 
of wealth and civilisation at which we have arrived, fall almost 
naturally into a mistaken conclusion that a refinement would be 
consequent upon that artificial state, which would be much too 
great and too sensitive to permit us to keep, like Magyar aristo- 
crats, the most offensive of all nuisances putrifying under our 
noses, so that they would be constantly, carefully, an. eifectually 
removed for the mere sake of personal comfort, independently 
of, apart from, and superior to, all considerations or fears of injury 
or danger to health in the exhalations ; and that for the same 
reason vulgar floods would not be admitted to pollute and 
permeate the domiciles, and obliterate the parterres of even 
our most humble artisans; and great, indeed, would be 
his surprise and perplexity on discovering that it was not until 
we were given epidemics, as epithalamia on our weddedness to 
fundamental filth, and had to pay (in some instances) as much as 
two-and-a-half to three and even more per cent. discount in “ the 
sweating room” of the bank of eternity, fur our reckless trading 
and over speculations with “ the king of terrors,” whose messen- 
ger, hydraheaded with cholera, typhus, inflammatory fever, ague, 
consumption, an.l other bills upon, and securities of, Hades, 
broke in upon the slumber of our stolid apathy, that we began, in 
1831, to simulate earnest in “setting our houses in order,” lest 
we should be “consumed with dying.” And now, after rubbing 
our eyes for upwards of a quarter ofa century, and paying addi- 
tional discounts and interest upon renewals, we are at last 
beginning to find our deficit diminishing in the reports of the 
registrar-general, and some little ground for hope that the 
hitherto increasing rate of mortality has culminated since the 
partial sacrifice during the last two years of our false economy, 
deadly prejudices, noxious conceit, depraved habits, and Anglo- 
Hungarian ancestorial monuments. But, although we have got 
thus far—and it certainly is some progress—we are still very far 
from what is requisite for health, cleanliness, and morality, and 
are still evidently completely “at sea” with regard to our future 
not to say ultimate proceedings. 

That this and several other important benefits are due to the 
passing and operation of the Metropolis Local Management Act, 
we do not deny. It would indeed be a sad blow on “ the wisdom 
of the Legislature” if, after the very protracted experience of all 
the committees and commissioners that have been appointed to 
inquire into and deal practically with the sanitary question, 
nothing but unmixed evil should be imposed upon the metropo- 
lis; and, in so far, upon the whole country also, which must 
necessarily sympathise with, and be more or less affected by or 
through it. 

That these commissioners, and particularly the late Metro- 

olitan Commissioners of Sewers, effected great good, is well 
evidenced by the fact that, had the sewers, &., remained in that 
state in which, but for these commissioners, they would incon- 
trovertibly have remained, not only would the average mortality 
of London have ranged much higher than it has during the 
period of their existence, but it would also have been impossible 
to carry out the very general connexion of house drains with 
the sewers, which it has providentially been possible to accom- 
plish since the passing of the present Act; far though it is from 
what we wish and from what is required. 

The whole secret of the cause of inadequate legislation on this 
subject lies in the narrow-minded jealousy which has, we regret 
to say, been so unblushingly paraded by a large class of the 
more ignorant and unprincipled of the rate-payers, whose bluster, 
from a mistaken notion that they had supporters, the Govern- 
ment allowed themselves to be intimidated by, or to use, instead 
of treating them, their misrepresentations, insinuations, and 
vilifications with condign contempt. 

This absurd, unjustifiable and reprehensible withholding of 
sufficient powers from the different authorities charged with the 
sanitary improvements of the metropolis has been chiefly exem- 
plified in those for borrowing, in which they were and are left 
with such uncertain securities to offer, that no capitalists have 
hitherto been found sufficiently incautious to advance them 
money to any considerable amount. Sir S. M. Peto, four years 
ago, explained to “ the House” the state of inanition in which 
himself and his commissioners were; and stated frankly and 
firmly the resolution to which they had unanimously come, to 
take no further steps or trouble in the matter. This rendered 
not only the House of Commons but the Government, the whole 
of the Legislature, the metropolis and the country aware of the 
actual position of this portion of the national business (for this 
it really is); and yet the present Act, creating the Metropoli- 
tan Board, was passed, investing it with powers which, in the 
opinion of most lawyers, are little, if any, improvement on those 
possessed by the late Commissioners, and, therefore, leave the 
Board as effete as its predecessor. 

We do not pretend to say by what precise form these powers 
| ean be rendered valid and available, that is, whether, by a Go- 
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vernment guarantee or otherwise ; but this we do say, that the 
present session of Parliament ought not to be allowed to close 
without an efficient measure being obtained for this purpose, as, 
were this done, a better class ot men would be induced to accept 
the office, and works instead of words would be obtained. No- 
thing is more easy than to find fault when people are determined 
to do so, justly or unjustly ; but it is often far from easy to devise 
an efficient remedy ; and however much it may be to be regretted 
that the Board has brought itself into an unenviable notoriety 
for talking, and for the narrow-minded, ill-judged, some- 
times spiteful, and always petty, opposition presented by 
some of the members to improvements in any part of town, 
except that which they misrepresent, it ought to be remembered 
that when men feel themselves disabled, from doing what they 
may be very anxious to accomplish, and are thoroughly aware 
is expected of them, they are naturally disheartened, and apt, 
however injudiciously, to fritter away time that could be better 
employed. It ought to be remembered also that, at least until 
the novelty wears off the electors, it will be no easy matter to 
get forty-six really able men of business, or even a majority 
of them, on the Metropolitan Board; considering, in the first 
place, how carefully and resolutely such men as are really wanted 
almost universally eschew all interference in parochial matters, 
except occasionally, for a favour, as rector’s churchwarden, and 
how many of those who did come forward, at first from a bene- 
volent intention to assist the operation of the Act, have retired 
in disgust at the conduct of their proletarian colleagues ; and 
secondly, considering the influence and ascendancy which a lo- 
quacious, local politician, great only in his littleness and 
his one idea of “keeping down the rates,” is but too able to 
obtain over the small voters, many of whom almost deem it 
meritorious to thwart the very objects for which the act was 
passed. 

But patience and perseverance will achieve much; we were 
going to write anything, and believe in this case we might do 


; so. Let the requisite powers be once fully obtained from Par- 


liament, and not only will fit men be found who will deem it 
worth their while to lend themselves to exercise them, but the 
necessity will create a demand and the demand a supply. 

This question of finance is by no means so much beside the 
subject of this article as might be supposed, because the neces- 
sity for alterations and amendments in connexion with it and 
some other points in the act caused a bill to be brought in last 
session, which, although lost by procrastination involving it in 
the usual “ murder of the innocents” at the end of the session, 
will be re-introduced during the present one, and will thus afford 
an opportunity for the insertion of such clauses as may be re- 
quired to enable the Lea to be properly dealt with ; for which, 
also, some funds will be requisite, as well as men capable of 
dispensing them properly. 

Independently, however, of the financial clauses, several real 
and very important differences were made between the present act 
and that of which the late Metropolitan Commissioners of Sewers 
had to execute the provisions ; but in this also the same puerile 
jealousy was allowed to manifest itself, or rather, which was still 
worse, that crafty, monopolising, centralising spirit which so 
treacherously and basely contrived or permitted such elements 
to be incorporated with the act as, unless removed, must cause 
its speedy destruction and repeal. Hence, because it had become in- 
dispensable to confer a power to compel the conversion of private 
cesspools into water-closets properly connected with the sewers, 
and to order and enforce the re-naming and re-numbering of 
streets, &c.; and also advisable to transfer the powers and duties 
of lighting and paving commissioners, and in several other respects 
to extend and increase the duties and powers of the new autho- 
rity ; so therefore was it deemed politic to take away powers and 
duties which had been confided to the moribund commission, 
and among these latter were the conservancies of the Ravens- 
bourne and Lea rivers, which, with the residents on their banks, 
are consequently left to the tender mercies of the users of the 
water rights, whether owners or lessees. 

This withdrawal has been attempted to be justified by an 
assertion that the powers given were insufficient and could 
not be exercised without long and expensive legal proceed- 
ings; but as both these rivers have at all times been subject 
to particularly heavy floods, after and sometimes even during 
heavy or long continued rain, such an excuse cannot be 
received as valid for withdrawing, altogether, instead of 
rendering efficient, an enlightened protection to the health 
and interests of these residents. Thus, during the rain 
which occurred on ‘he 22nd and 28rd of last October, the inhabi- 
tants of the districts through which these streams respectively 
run, were subjected to a kind and amount of inconvenience, 
annoyance and damage so serious, both to person and pocket, as 
to have determined those of Lea, Lewisham, Deptford, and 
Greenwich, to apply to Parliament to be heard before the com- 
mittee which may be appointed to consider the Metropolis 
Local Management Act Amendment Bill if re-introduced, or one 
specially appointed on the question of conservancy. 

The Ravensbourne has long been remarkable for the number 
of mills which it drives, some of which are so crowded together 
on its lower portion as seriously to impede each other, and one 
of these, “the Armoury Mill,” has been in existence since the 
reign of Charles the First, when it was a Government manufac- 
tory for cannon, whence its name. 

This river, with its tributaries, the Quaggy and the Poole, have 
their sources respectively on Keston Common and in the park 
at Holwood, a little beyond Bromley ;— beyond Brasted 
Green ;—and near to Addisccmbe ; so that their courses to the 
Thames are comparatively short, and, being through a rapidly 
uneven country, are themselves rapid and very quickly 
flooded. A contemporary has made some useful and ju- 
dicious remarks on the impropriety of converting the beds 
of streams into mill dams, with a sad picture of the state 
of the bridges in this part of West Kent, as compared with 
the quantity of water to be passed through them, and of the con- 
sequent sufferings in the low-lying inhabited districts during the 
last flood, which was one of the highest that has been known for 
many years. 

As we ynderstand that many of those located in the valley of 
the Lea suffered similarly at the same time, and that many of 
them are anxious to join in this movement, and will be gladly 
received by the Kentish men, and, as we consider the movement 
a useful and sensible one, we intend giving it what assistance we 
can by a concise report upon the Lea, with a view to increase the 
co-operation and support which we hope will be given to those 
who, for the benefit of themselves and their neighbours, are 
taking the initiative in the business, and also because we hope 
to be able to add to the general stock of information possessed 
by our professional brethren on the important subject of hy- 
draulic engineering, which at present is occupying 50 much 
attention; and to prove that a close regard to jirst principles is 
of primary importance in all such operations, and is as certain 
to insure success as it is essential to it. 


(To be continued. ) 
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Tuis invention, by Edward Vincent Gardner, of 24, Norfolk-street, 
Middlesex Hospital, consists in improvements in the means employed 
for burning fuel, obtaining heat, and distributing the same, by which 
great cleanliness and convenience is produced, and considerable 
economy effected. By the use of this invention it is intended that an 
open fire used in one room should be made to furnish sufficient heated 
pure air for one or two other rooms without extra expense for fuel; 
and that the apparatus, when once charged, should continue its offices 
without interruption throughout the day. 

Fig. 1 is a vertical section of one form of the stove of which there 
are several modifications, constructed according to this invention. 
A, A, is an outer casing, made of iron or any suitable material, in 
front of which the fire-bars or grate B are situated ; Cis a solid plate, 
forming the bottom of the fire-box D; E, E, are diaphragms, made 
deflecting or otherwise; F, F, are the flues; G, G, a receptacle or 
vessel for containing water ; H, H, the fuel space, situated directly over 
the fire, and communicating with it; I, I, is the door for charging the 
fuel space; K are the air diaphragms, the admission of air to which 
is regulated by the valve or regulator L; M, M, the jointures of the 
flue pipes or passage; O, O, are openings in the outer casing for the 
admission of the exterior pure air; N a valve for regulating the exit 
of the same when warmed ; and P, a pipe for directing the current in 
any desired direction. 

The use and action of these several parts are as follow :—The fire- 
box D, being charged with the necessary fuel for ignition, the fuel 
space H is completely filled with fuel by the door I, and the door 
perfectly closed; after charging the fuel space, the valve L is closed, 
and the fuel ignited through the spaces of the fire-bars B. When 
the fuel has become red hot, the valve L is opened, so as to admit air 
through the air diaphragms K, the supply of which is regulated 
according to the rate of combustion required. The products given off 
from the burning fuel pass between the deflectors or diaphragms 
E, E, which, becoming heated, communicate their heat to the products 
in their passage through them. In this heated condition they are 
met by the current of air supplied through the diaphragms K, as 
shown by the arrows, and their combustion rendered perfect ; the re- 
sulting highly-heated and invisible products pass through the flue 
F, F, tothe chimney. The air diaphragms K, being heated by con- 
duction, the air becomes heated in its passage through them, so that 
the cooling of the heated gases is effectually prevented. The pure air 
enters at the lower portion of the outer casing A, A, by the 
openings O, O, it circulates around the flue pipes or passages, and 
by contact with it becomes quickly heated, eventually escaping 
through a perforated top directly into the room, or by means 
of the conducting air flue P is conducted in any desired direction. 
To preserve the usual hygrometric conditions, the water vessel G, cast 
on the lower leg of the flue F, F, is provided, which, becoming heated, 
causes the water contained in it to evaporate, insuring the necessary 
humidity. When once in action the stove requires no more attention 
throughout the day. The fire-bars B may be separate or in one 
piece ; the latter is preferred because more convenient; they may be 
placed either horizontally or vertically. The front of the fire-box D 
1s arranged to move on a centre or centres, or is hinged at its upper 
or lower portion, as shown at the dotted lines a, a, thus affording 
ready means for cleaning and recharging. The deflectors or dia- 
phragms 12, E, are shown at an angle; this is not necessary to their 
use, as they may be placed in any other desirable direction ; they may | 
also be placed either in the back or sides of the fire-box D or in both | 
situations, and be constructed of iron, tire-clay, or any other suitable 
material. The diaphragms may be of any suitable shape, cylindrical 
or otherwise, and they, as well as the fire-bars B, may be hollow 
instead of solid, and form a waterway communicating with a reservoir 
of that fluid (such as a boiler in kitchen ranges); they may also be 
employed for heating water, as in a hot water apparatus. Or they 
may be dispensed with, arches or other arrangements being used in 
their stead; the diversion of the heated products from their usual 
course being secured. The flues F, F, are rectangular passages, form- 
ing a continuous syphon, but their place may be pl ome by the use 
of one or more pipes. To facilitate the clearing of them they are con- 
structed to form a “sand lag” jointing at each juncture, but any 
other suitable mode of junction could be employed. The fuel re- 
ceptacle H is kept tight by means of a cover or door I, fitting into 
sand or fitting against a packing in any of the usual ways. A conical 
shape for the fuel space H is preferred. Sometimes a feeding hopper 
is employed for recharging the fuel space when empty, and while the 
fire is still burning, where a long period of continuous action is re- 
quired, but when this is not the case it is unnecessary. 

‘ig. 2 is a section of a kitchen range with the improvements 
attached. The flue is directed so as to form an oven space, and to 
cause the heated products to surround the boiler; the boiler itself may 
form the fire-box, but it is generally found sufficient to cause the 
water to circulate through the diaphragms or deflectors and fire-bars, 
on the principle already described. The fuel space H is here shown 
not extending above the oven plate; it may, however, be enlarged. 
The other portions of this figure are the same as those described with 
reference to Fig. 1. In the various adaptations a solid bottom C to 
the fire-box D is employed. 








Fig. 3 is a longitudinal section of a furnace fitted with a closed 
fire box; the place L of the fire bars is fitted with a closed bottom. 
S, S, is an arch, extending from the front end of the fire box back to 
the bridge, and attached to it, cutting off the passage of the heated 
products in this direction; air is supplied at both sides of the arch | 
through the air diaphragms K!, K, by the valves L’, L. The furnace 
is liguted in the usual way, the valve *L! closed and tbe valve L 
opened until the fuel is thoroughly ignited, when the second valve 

tis pened to admit a sufficient supply of pure air to fully oxidise | 
the fuel. The heated products pass from the back of the arch towards | 


PATENT DATED 20TH JUNE, 1887. 
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the front of the furnace, and are there met by the air supply from 


the air diaphragms K!, and thoroughly oxidised; the smokeless | be executed by soldiers. 
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Raitwayrs IN ALGERIA.—The proposed railways in Algeria are to 
The French Emporer will, it is expected, 


products now ascend over the front of the arch S, 8, beneath the | visit the colony in a few months, 


boiler to the flue, and’ pass off by the shaft or chimney. The arch | 


Tue Steam Encine.—Imrortant Parent Case.—At the Rochdale 


S, 8, serves to divert the products of combustion towards the front of | County Court, last week, a special sitting was held before Mr. J. 8. 
the furnace, and to spread them out in contact with the boiler. It is | Greene (judge), to try a case in which Mr. Samuel Fielding claimed 
sometimes thickened at one part, as shown at T, to increase the effects | £50 as his share in a patent, entered in April, 1855, for lubricating the 


described. 

Fig. 4 is a plan view of a set of bars partially closed. They are 
employed in place of ordinary fire bars with the arch above described, 
or with the smoke ing arr t described in a former 
patent, dated March 14th, 1855. 
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WARNER'S WATER-SUPPLY APPARATUS. 
PaTENT DATED 171TH JuNzE, 1857. 
Tus invention, by Frederick Warner, of Jewin-crescent, Cripplegate, 
is for improvements in supplying water to water-closets and other 
vessels. The illustration shows a vertical section of the apparatus, 
which is arranged for being fixed by its flange a on the top of the con- 
tainer of a pan watercloset. Forthat purpose it does not require that 
the spindle d should pass through a stuffing box, but when used under 
other circumstances the spindle passes through a stuffing box. The 
apparatus is made in two parts, c and d, which are shown screwed 
together at their flanges c', d', between which a disc ¢ of leather, 
gutta-percha, or other suitable material is fixed, in which there is a 
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hole on which the end of the plunger or piston f, fixed to the spindle 
6, rests, and forms a valve to close the passage of water through from 
the inlet g to the outlet 4. On the plunger or piston fis fixed a 
cupped leather, or other suitable material, which works in the cylin- 
der d, which is closed at the end, and has fixed to it a wire which 
enters the tubular passage formed in the plunger or piston / and 
from such hollow or tubular passage there are branch outlets. When 
this apparatus is put into action the spindle is moved inwards, which 
forces the piston or plunger into the cylinder d, the cupped leather 
thereon admitting the water to pass freely when the piston or plunger 
J is moved in that direction; but when the spindle is drawn in the 
other direction by a weight or otherwise, the movement will be 
resisted and delayed in proportion to the speed at which the water can 
pass through the hollow passage which moves on the wire, and this 


piston and inner surface of the cylinder of the steam engine, and which 
patent he alleged the defendant, Mr. William M‘Naught, machinist, 
had infringed by a patent entered in April, 1856. For the plaintiff, 
Mr. Roberts, of the late firm of Sharp and Roberts, of Manchester, 
gave evidence to the effect that he believed Mr. M‘Naught’s .or 
was an infringement of Fielding’s. The specification of Mr. ielding 
sets up a claim for the use and employment of mechanism for the 
purpose of oiling and lubricating the pistons of steam engines by the 
aid of certain descriptions of machinery, set forth in the specifications, 
which included a ratchet wheel, a lever, » plunger, and some piping, 
by means of which the oil was introduced into the cylinder, in the 
case of low-pressure engines, by its own gravity,—the plunger being 
used in high-pressure engines to force in the oil against the steam. 
M‘Naught claimed in his specification for an invention for “ conveying 
oil or other lubricating material to the cylinders and pistons of steam 
engines, by causing it to enter or to be drawn through apertures pre- 
viously formed round the periphery of the cylinder, and set with the 
ring of the piston’s stroke.” In defence, it was urged by Mr. Marsh, 
first, that the ratchet wheel, the lever, the plunger, and the piping, 








may be adjusted by making the space between the wire and the | 


hollow passage larger or sinaller. 


GueERIN’s Sevr-actinc Ramway Brake.—A first trial of this 
important invention was made this week, at Ashford, by the South 
Eastern Railway Company, and was attended with complete success, 
Guerin’s “ Centrifugal Regulater” was titted, at a very trifling outlay, 
to one of the above company’s ordinary luggage vans with sliding 
brakes, in order to show that the new apparatus can be easily adapted 
to the rolling stock now in use. Next week, we are informed, Guerin’s | 
complete system will be applied to one or more first-class carriages ; 
and, about Feb. 8, experiments will be continued on a more extensive 
scale, So far the results have been highly satisfactory, and merit the 
attention of the railway world.— Mining Journal, Jan, 30. 


| 


were old inventions; and, second, that the means of causing the oil to 
| enter, were by different agencies; that while in Fielding’s patent the 
| plunger was used to force in the oil, in M‘Naught’s the arrangement 
| was such as to shut off all external pressure from without, and at that 
particular period the pressure of the steam being equal on all sides, 
oil being a heavier body, fell into its proper place by its own gravity. 
| Messrs. David Cheetum and Benjamin Fothergill (of Manchester) 
were called to prove this position, The Judge said he would look 
| over the cases cited and give judgment in three weeks. ‘The public 
| hall, where the case was heard, was crowded during the trial, which 
lasted five hours. 

| Derr Drarnacr.—I wish it to be distinctly understood that I am 
| still a believer in deep drainage, although | feel that, in certain soils, 





it is essentially 'y to acc jate the distance between the 
drains to the quality of the soil. In my remarks at the London 

Farmers’ Club lately, 1 stated that my original drains (my drains 
| were filled ten inches with gravel stones, and a two-inch pipe placed 
on the top, but not for the purpose of carrying water, which all passes 
amongst the stones) at twelve feet distance kept the land more dry 
and workable in winter and spring than the deeper drains at wider 
intervals, but it does not at all follow that the deeper drains at the same 
intervals might not produce an equal or even better effect if filled up 
in the same way as my shallow drains. I believe we have all some- 
thing to learn yet about drainage. 1 consider that my old original 
| idea of area of porosity in the drain is an important consideration, or, 
in other words, that a large pipe (irrespective of its water-carrying 
power) would more effectually dry the soil than asmall one. Some 
recent facts have come to my knowledge which convince me that the 
mere cutting the drain down to the depth at which the pipe is placed 
tends to aerate and dry the soil immediately over it ; so much so that, 
in the month of March or April, I can see, at a distance of 500 yards 
or more, every drain in my fields by the dried surface immediately 
| over it, which dry surface gradually extends until the darker or 
| moister space between the drains becomes uniform in dryness and 
colour with that immediately over the drain. From this I infer that 
| the evaporation as well as percolation is greatest where the earth has 
| been deeply disturbed to insert the pipe; if so, it teaches us the value 
| of very deep culture. I attribute the drying more to evaporation 
than to percolation, because the appearances I have mentioned take 
place long after the drain has ceased running. This drying is more 
| apparent and striking where the drains have been filled with pipes 
| and stones than where a small one-inch pipe alone has been used. 
It isa great mistake to suppose that water immediately descends, 
Let fall a drop of water on blotting paper, cloth, or any porous sub- 
stance, and it spreads laterally by capillarity, and in this way would 
naturally reach the drain horizontally until the whole substratum to 
the bottom of the drain were saturated. If my observation is correct, 
it explains the advantage of proximate drains in those dense soils which 
absorb water slowly and transmit it with difliculty. My irrigation 
teaches me that, in dry summer weather, the fissures in clays readily 
pass my sewage to the deep drains in the most dense tile earths, say 
to one-inch pipes at five fect deep and fifty feet from drain to drain, 
| the pipes running full stream with the coloured fluid, but still those 
soils, so drained, in winter and spring work less friably than where 
my drains are at twelve feet apart, thirty-two inches deep, and tilled 

with stones and pipe. The eflect of aeration to the roots of plants is 

unmistakeable. Dig a trench five feet deep, and place a line of large 

pipes at the bottom, and then plant your trees on the surface, and you 

will find them quite outgrow others not having this advantage. Gar- 

deners know quite well that ventilation under a vine border has 
great value; and I believe, from observation, that the mere placing of 
pipes in the soil, though no water should pass through them, would 
improve the crops. I was assured of this fact by a gentleman from 

Devonshire, who has seen two considerable instances at different 
periods. There can be no doubt that, in certain soils, shallow drains 
are ruinous and ineffective, as they fail to withdraw water; and, asa 
general rule, deep drains place at the disposal of the roots of plants 
so many more thousand tons of earth per acre, that they must always 
command our preference. Besides, the more complete filtration of the 
essences of our manures through a deeper soil commends depth of 
drainage to our practice —Mr. Mechi, 
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ASSOCIATION FOR THE PREVENTION OF STEAM- 
BOILER EXPLOSIONS. 


Tnx following is the Report of the Committee of Management, 
presented to the third annual meeting of the Association, held at 
the Town Hall, Manchester, on Tuesday, 26th ult. :— 

In presenting to the members the third annual report of the pro- 
ceedings of the Association during the year 1857, the Executive Com- 
mittee have pleasure to state that the number of members has largely 
increased with each succeeding year of the Association’s operations. 
Whilst in the year 1855 there were found 269 firms with 843 boilers, 
and in 1856, 462 firms with 1,301 boilers, there have been in the year 
1857, 511 firms registered as members using 1,527 boilers. 

The committee regard this result as @ continued evidence of the 
necessity for and the importance of the Association, and it has con- 
firmed their views in supposing that the reduction of the annual sub- 
scription from 30s. to 21s. per boiler would lead to an augmentation 
in the number of firms who would seek to avail themselves of its 
advantages. f 

The following is an analysis of the trades of the several firms who 
were members of the Association on the 31st December, 1857 :— 








Cotton Spinners and Manwac- | Brought forward .. -. 451 

turers + oe os .. 336); Saw Mills .. we am - oe 
Woollen Manufacturers .. -- 24) Corn Mills .. ee - <= 
Silk Manufacturers oe +. 11) Brewer os oe es oo - 
Worsted Spinners and Manufac- } Builder .. x ne oe 

turers... oe oe -. 15} Warehouses vs “ rf 
Calico Printers .. oe . Db | Bleachers .. oe ee 9 
Fiax Spinners oe on oo = Dyers oe ee a» Pay, 
Rope Manufacturers we 2! Bleachers and Dyers oe — 
Glass Manufacturers . © | Embosser .. me ae a 
Paper Manufacturers -- 4] Calenderers.. +e - « 2 
Engineers .. +e a +» 12| Warp Sizers ‘ oe a 
Machine Makers .. oe -- &| Smallware Manufacturers a 
Iron and Brass Founders -. | Patent Thread Manufacturers .. 2 
Boiler Makers .. o -. 4 India Rubber Manufacturer ., 1 
Tool Makers ee Pe “— 1! Chemical Works .. o* 2 
Copper Roller Manufacturers .. 2 )| Sugar Refining Works .. - | 
Engravers to Calico Printers ..  2/| Infirmary .. ee oe oe - 
Wire Manufacturer oe -» 1) Workhouses pe oe o 2 
Roller and Spindle Maker is 8 | School a oo ee os 3 
Spindle Maker .. oe +» 1} Letter-Press Printers .. - 3 
Reed Maker : o 2 | Corresponding Members .. ool 

° 1] 


Cut Nail Manufacturer .. : 
ol 
Carried forward .. «- 451 | 

During the past year 3,979 visits have been made, and 1,5! 
have been inspected by the chief and sub-inspectors. 

These visits have disclosed that 107 boilers, or about 63 per cent. 
of the whole, were in a dangerous condition, from causes more 
particularly stated in the report of the chief inspector, which is 
annexed. 

In the course of the year 837 indications of engines have also been 
taken, which bave drawn very largely upon the time of the inspec- 
tors. The committee have been obliged to consider the effect of 
these demands upon their pecuniary resources, and their bearing upon 
the interests of the members and of the association generally. 

The first explosion which has happened upon the works of a 
member of the association since its formation has occurred during 
the past year, and the committee beg to direct the attention of the 
members to the remarks thereon in the chief inspector’s report. 

The committee regret that the balance sheet still shows a deficiency 
in the annual subscriptions as compared with the annual expenditure. 
The receipts for the year have been :— 
po Pe ee ee ee ee ee ee 
subscriptions, at the rate of 21s, per boiler per 

SOUMes ce 06. 00 0s te we es oe (ooh 3 6 
»  banker'sfinterest and special fees .. .. .. $s 9 3 


)2 boilers 


co coll 0 0 
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The expenses have amounted to ..£1,686 7 5 

It will be observed that but for the bankers’ interest, and the fees 
which have been received for special services rendered by the chief 
inspector, the expenditure would have exceeded the annual income by 
upwards of £80. 

In their anxious desire to make the annual income meet the annual 
expenditure, the committee have from time to time postponed the 
consideration of applications which have been made from the sub- 
inspectors for an advance of salary. But having regard to the con- 
tinued efficiency of the association, the committee feel that such 
advance cannot longer be delayed, and have resolved that each sub- 
inspector shall, from the commencement of the present year, be paid 
£120 instead of £104 per annum. 

The committee trust that the firmness with which the association 
is now established will enable them to meet this increased expenditure, 
as well as the deficiency of this year and last, without difficulty. 
They are deeply impressed that if the association is to be sustained, 
it must be eflicient, and that to this end its inspectors must be 
adequately remunerated. 

In the early part of the past year the committee were occupied for 
many weeks in considering and determining the nature and extent 
and the periods at which the services of the inspectors should be 
rendered. 

The accession of new members, and the consequent extension of 
the sub-districts, coupled with the increasing demands upon the chief 
inspector for his advice, and for indications of engines, rendered these 
matters exceedingly diflicult te adjust. A plan of periodical inspec- 
tion was, however, constructed as an experiment, and the experience 
thereby afforded has enabled the committee to make positive recom- 
mendations to you as to the specific services which shall be rendered 
to each member in return for his subscription. 

These recommendations it is proposed to embody in the rules of 
the association, and the committee will perhaps most conveniently 
express the conclusions to which they have arrived by quoting here 
an extract from the amended rules, which they propose to submit for 
your consideration :— 

20. That, in return for the annual subscription of 21s, per boiler, the com- 
mittee shall endeavour, so far as the varying number of members and other 
cireumstances will admit, to give to each member or firm the following ser- 
vices and benefits :— 

1. One examination of the boilers and engines upon the works of the 
subscriber in the course of the year by the chief inspector, 

2. A quarterly examination of the boilers, engines, and apparatus upon 

the works of the subscriber by (he sub-inspector; and th» trausmia- 

sion, by the chief-inspector or his office assistant, of a report in 
writing in reference to such examination. 

3. One thorough internal aad external examination of each boiler, and 
its flues upon the works of the subscriber, & sub-cispecior, Which 
shall be made at one—or where there are several boilers, at each— 

of the quarterly visits last mentioned; for which examination suit- 
able preparation shall be made by each member on receiving notice 
that such examination will be made in the following week. If after 
such notice given the preparation is not made, the inspector shall 
not be considered to have failed in his duty if such thorough exa- 
mination be not accomplished, 

4. One yearly indication by a swh-inspector of each steam-engine, upon the 
works of the subscriber (provided suitable preperation for indicating 
has been wede) with a diagram and the usual calculations and r 
marks of the chief inspector, 

5, The opportunity of communicating personally onee every week with 
the chief inspector, who will give his ‘ndance in Manchester for 
that purpose every Tuesday, unless called elsewhere on important 
business, 

6. Access to the results recorded in the offices of the association. 

21. That in case any member wishes to have any special service, visit, ex. 
amination, or inquiry made by any of the inspectors of the association boyond 
those just specified, such additional service, visit, examination, or inquiry, 
can be had upon payment of the following scale of charges, over and above 
the annual subscription referred to :— 

1. For every special visit of the chief inspector, £5 5s. per day, which 
shall include travelling expenses ; a day to be considered nine hours, 
inclusive of travelling; but no special journey can be undertaken by 
the chief inspector at a less rate of change than half a day. 

2. For every special internal and external examination of a boiler 
quired to be made by a sub-inspector, at any other time than at 
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of the ordinary quarterly visits of such sub-inspector, a fee of 1 
per boiler ; but such additional examination can only be underte 
on three days’ notice being given to the ebief inspector. 

3. For each subsequent indication of a steam-engine, taken at any of 
the ordinary visits of a sub-inspector, a fee of 2s, 6d. per cylinder. 
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4. For every special indication of a steam-engine required by any member 
to be made beyond the indications already provided for, a payment 
of 10s. per cylinder, on giving the chief inspector the like notice of 
three days. 

The committee earnestly trust that these arrangements will be satis- 
factory to the subscribers. They believe that they will afford to every 
member ample return for his annual subscription, and by rendering 
equal service to each member, prevent complaints of inattention on 
the one hand, or of exactions on the other. 

The committee are of opinion that the services now proposed to be 
rendered are as much as are necessary to be given in order to ensure 
a really practical and useful inspection; whilst they have satisfied 
themselves that upon the scale of members last year the work pointed 
out will occupy the undivided attention of their staff. 

The committee beg to call the special attention of the members to 
the absolute necessity of numbering permanently each boiler and 
engine upon the works. The committee assure the members that no 
small proportion of the work of the chief inspector’s ottice is occasioned 
by the neglect of this simple request. It was urged upon the mem- 
bers in the report of last year, and the committee would here repeat 
that request as forcibly as they are able. They recommend that a 
number once aflixed should not be altered, as a corresponding number 
is entered in the books of the association. The committce would only 
add on this head that the member who neglects this duty, suffers in- 
dividually from erroneous calculations and results, and also imposes a 
pecuniary loss upon the association. 

At the close of the year the committee received a communication 
from certain firms using steam power in the neighbourhood of Iudders- 
field, and having eighty -two boilers, wishing to add their names to the 
association, on condition that a resident inspector was appointed. It 
is matter of regret to the committee that their pecuniary resources 
would not admit of their acceding to this request. The appointment 
of an additional resident inspector would have involved an annual 
outlay of at least £150; and although they did not fail to estimate at 
its proper value the accession to the association of another town within 
its prescribed sphere of action, and so large a number of users of steam 
power there, the committee felt that with the additional outlay 
already contemplated they would, by acceding to this request, have 
jeopardized to some extent both the funds and interests of the 
association. 

The committee have observed with regret the revival, by correspon- 
dents in the local newspapers, of the suggestion so often made on the 
formation of this association, that a Government inspection of boilers 
should be established. 

Your committee would remark that one of the leading objects in 
view in the establishment of this association was the provision of such 
a voluntary and efficient inspection of boilers and engines as would be 
an effectual answer to any proposal for the establishment of a Govern- 
ment inspection of this district. The results of Government inspec- 
tions are not, generally speaking, satisfactory; and your committee 
think more really usetul information may be obtained in the compari- 
sons and working results to be drawn from an association of this 
nature, as well as an equally efficient and practical inspection esta- 
blished if the users of steam power in this district would more 
generally become members. 

Since the last annual meeting the committee have found it desir- 
able to establish a monthly audit of the accounts of the association, 
in order that the committee may every month be in possession of the 
actual state of the association’s affairs. For this purpose a finance 
committee, consisting of Hugh Mason, Esq., of Ashton-under-Lyne; 
William Wank!yn, jun., Esq., of Bury; and Richard Hurst, Esq., of 
Rochdale, were appointed early in the year, and they have audited 
the accounts of the association for each month in the year, and their 
signatures are appended to the annual statement of accounts hereunto 
annexed. 

Upon the recommendation of the finance committee it has been 
determined to abandon the arrangement which now exists of a 
nominal treasurer, and to substitute for it the Manchester and Salford 
District Banking Company, upon whom cheques will be drawn by a 
member of the finance committee, and countersigned by the secretary. 

The necessary alterations in the rules to effect these and the other 
objects already mentioned, will be submitted to you, and the com- 
mittee trust thy may meet with your approval, and that the year 
1858 may prove of increased usefulness ana prosperity tothe associations 

Signed on behalf of the Executive Committee, 
Henry Houtpsworru, Chairman. 
Henny Wuirworrs, Secretary, 
13, Corporation-street, Manchester, 23rd January, 1858. 
STATEMENT FoR THE YEAR ENDED 3lst Decemper, 1897. 
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To balance in the Bank on the 3lst Dec. 1856, on account of £ 




















s. d. 
Entrance Fee Fund. oe oe ee . ee ee $2013 3 
Receipts for the year, 1857 :— 
Entrance fees .. os oe ee oo S10. 0 0 
Annual subscriptions .. oe o- ee 1599 2 0 
Fees received for special services rendered 
by the chief inspector .. ee ee 3110 0 
Banker's interest oe ee 5419 3 
Audited and found correct, ——- 1869 11 3 
Huon Mason, r ee ae 
Wa. WANKLYN, jun., }Finance Committee. £2690 4 6 
RICHARD Hurst, ) — 
21st January, 1858. 
By disbursements : Cr. 
Salaries :— 
Secretary .. oo * ee ee . £180 0 6 
Commission on subscriptions .. ee <« wee 2 
Chief Inspector .. ee es +e . 500 0 0 
Chief Inspector's Assistant .. at ao 150 0 0 
Four Sub-Inspectors .. ee o « 23 4 3 
—— 1339 7 5 
Rent and taxes * a0 os oe at 39 7 
Printing and stationery .. ee oe «- 11018 9 
Advertising .. oe ee ee oe 9 8 6 
Travelling expenses < ee $e - Eo aS 
Ins 1s 97 3 
= SS | 
ee ae oe ae e 618 7 
sand furnishing .. . «+» 161710 
—_————— 317 0 0 
£Li686 7 5 
* Balance in the Bank .. oe n= 1003 17 1 


£2590 4 6 
exclusively to the Entrance Fee Fund, and 
of the association, being defi- 
m of £94 10s, ld, 





* Notz.—This balance belongs 
there is dueto it from the 
cienies of this and two former y 


THE CHIEF INSPECTOR’S REPORT. 
Manchester, January 21st, 1858. 
To the Committee of Management of the Association for the Prevention 
of Steam Boiler Explosions, &c. 

Gentlemen,—I now lay before you a report of our proceedings dur- 
ing the past year, in the course of which 3,979 visits have been made 
to members of the association, and 837 indications of engines taken. 

The number of mills and other works under our inspection on the 
31st December, 1857, was 555, comprising 1,592 boilers and 1,314 
engines, representing a total of 46,186 nominal horse power. 

The boilers may be classified as following :— 











15 1b. | 30 Ib. | 451b, | GOLD. 
to | 


| . 

i. per Square Inch above the Atmosphere. 
} 

| 


Under 


15 lb. 


Above 
‘ t to ca th 
H 301b. | 45 1b. | 60 1b. | 75 1b. ‘ 


, | Total, 





Cylindrical, with internal | | 
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flues ine ie a 7 404 | 310 07 3 1130 
Cylindrical, without ditto | 51 15 12 100 
Galloway oe aia rn 3 29 17 6 — 115 
Multitubular oe - 2 ly 34 58 ] 2 131 
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194 | 509 | 425 


Of these 107 were found working in a dangerous state from the follow- 
ing causes, viz. :— 





Over pressure .. ee ee +e ee oe « 
Corrosion wo oo oe oe se ee oe YW 
Fracture of plates ofangleiron .. és at oo we 
Malconstruction, or inefliciency of safety valves.. e 12 
Defective condition of safety valves ee - oo 
Ditto ditto water gauges ia oe o 
Injury resulting from deficiency of water oe oe 


Total se se ee ee -- 107 
or about 6} per cent. on the whole. 

In addition to the above the following were also found defective, 
but not absolutely dangerous at the time of inspection, although the 
defects or injuries sustained were of a serious nature, and such as 
in many instances required early repairs. 

They are as follow, viz. :— 


From Corrosion os oe ee oe ss oe 52 
» Fracture of Plates or Angle Iron te ay 16 
Injury from Deficiency of Water .. oe _ 2 


” 
From Defective condition of Mountings, viz. : 


Safety Valves .. . se ae 44 
V ee oe ee oe es 11 
. oe e- 16 





Total oe oo ee -- él 

With reference to these I shall offer a few remarks. 

1.—Over- Pressure :— 

The boilers under this head are almost exclusively old boilers, in 
which the pressures had been increased beyond what was originally 
intended, with a view to economise fuel. Some of these have been 
removed, in others the pressure has been reduced, and the remainder 
have either been repaired and strengthened, or are for the present dis- 
continued. 

2.—Cerrosion :— 

Corrosion, or oxidation of the plates resulting from leakage, or from 
dampness of the seating or surrounding brickwork, is one of the most 
common defects to be met with, but is one that may frequently escape 
detection, owing to the difliculty and sometimes the impossi- 
bility of a sufficiently close inspection. On this account, therefore, it 
is advisable sometimes to test boilers thus corroded, or suspected of 
being so, by means of hydraulic power, subjecting them to pressures 
equal to double their ordinary working pressures. 

The same means of testing should be resorted to where boilers have 
been diminished in strength by internal corrosion, resulting from the 
use of water containing acids, 

As an example of the rapid effect produced from this cause may be 
mentioned one boiler supplied with water from the Rochdale Canal, 
of which, after working fittle more than four years, several of the 
plates, originally 7-16ths of an inch thick, had to be renewed, having 
in many places been greatly reduced in thickness, and in one part cor- 
roded entirely through. 

This is probably an extreme case ; but as similar effects are discern- 
ible wherever this and certain other kinds of water are used, it is 
important that means of prevention be adopted; and with a view to 
provide an effectual remedy, I should recommend that analyses be 
made of the water of the several localities where these effects are 
observed. Dampness of the foundations should, of course, be prevented 
by proper drainage. 

3.—Fracture of Plates or Angle Iron :— 

The fracture of plates on the underside of boilers, of which there 
have been several instances during the past year, is evidently the 
result of unequal expansion, caused by inequality of heat in different 
parts of the boiler, the true remedy for which appears to be, more 
perfect-circulation of the water than is now obtained, so as to ensure 
uniformity of temperature. 

When, as is frequently the case, the spaces between the flues and 
the shell of a boiler, and between the flues themselves, are made small, 
or are rendered so from accumulation of deposit, free circulation of 
water between the upper and underside of the flues is impossible, in- 
equality of temperature necessarily results, and not only does the shell 
give way in the manner stated, but in some instances the flues also 
become overheated and fractured. 

Where flues of boilers, exposed to the action of the fire, have stays 
attached to them in such manner as to prevent immediate contact of 
the water to the plates, they frequently fracture from repeated over- 
heating. 

And, lastly, I may mention among the causes of fracture the form- 
ation of scale, or certain kinds of deposit, which, by retarding the 
transmission of heat, also allow the plates to become overheated. 
The nature of these deposits, so far as regards their powers of con- 
ducting heat, appears to vary greatly ; for while some boilers, although 
thickly covered with scale, continue uninjured for years, others of 
similar construction and under like conditions, with only a slight 
deposit, but of a different kind, require frequent repairs. On this 
subject there is evidently need of further investigation. 

For the prevention or the removal of such deposits various com- 
positions have been employed with more or less success, but in the 
use of any composition it is preferable to effect precipitation in a tank 
or reservoir previous to the water entering the boiler. The employ- 
ment of sediment collectors, with frequent blowing off, is beneficial, 
and should not be neglected. 

4.—Sujety Valves :-— 

In regard to the construction of safety valves little need be said, as 
most of those now in use fulfil their intended purpose. In those re- 
ferred to as defective in construction, the error consisted in so 
arranging two valves, that one counteracted the other, and whatever 
the pressure, no steam could escape unless the lever were lifted by 
hand. 

The practice of passing the valve spindle through a stuffing box, as 
it might defeat the object of the valve, should never be permitted, 
much less the placing a safety yalve on the main steam pipe (sup- 
posing this to be the only valve) with a stop valve between it and the 
boiler. This arrangement, which was not uncommon some years ago, 
is still occasionally met with in certain localities, but cannot be too 
strongly condemned. ‘The late explosion at Huddersfield, by which 
so many lives were sacrificed, was clearly traced to this cause, and 
presents a convincing proof of the danger of such an arrangement. 

5.— Water Gauges — 

Asan eflicient water gauge the glass tube is unequalled. Obstruc- 
tions in the passages may and sometimes do occur, but with due 
attention these gauges may be always kept in good order. 

In high-pressure boilers float wires are objectionable, but some of 
the float gauges where these are dispensed with are efficient, and may 
be employed with advantage. 

Various kinds of self-acting feed apparatus have been adopted for 
the regular supply of water, but these are all liable to derangement, 
and as has truly been said, we must not expect that any apparatus, 
however perfect, will supersede the necessity of an attentive fireman. 

In relation to the feed, I may here urge the importance of providing 
every boiler with a self-acting stop valve, to prevent the return ot 
water through the feed pipe, as sometimes happens where these do 
not exist. 

6.—Injury res ulting from deficiency of Water :— 

The number of boilers reported under this head is considerable; and 
Tam inclined to think, that of all explosions which occur, if the cir- 
cumstances immediately preceding them were known, it would be 
found that a very large proportion is attributable to this cause. The 
explosion in September last, at Messrs. Johnson and Co.’s works, near 
this city (the first which has occurred of a boiler under our inspection) 
was clearly traced to this cause, the upper part of the flue giving 
unequivocal evidence of having been red hot, and therefore rendered 
incapable of sustaining a pressure of 50 1b. per square inch, to which 
the safety valves were weighted. 

When, as in this case, a flue becomes much over-heated, its strength 
may be so diminished, that collapse may take place with the ordinary 
working pressure; but in other instances, it would appear as if this 
were not the case, but that explosion resulted from a sudden increase 
of pressure, the cause of which has not been satistactorily asc ertained. 
Of the numerous theories which have been oilered in explanation of 





this apparent fact, that of Perkins’ attributing such sudden increase 
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of pressure to the projection of water into “surcharged” steam, 
appears to me the most reasonable, but the subject still continues a 
matter of uncertainty. In order to decide this important question, 
an appeal to direct experiment was resolved on, and preparations 
have been made for this object, but some time must yet elapse before 
these experiments can be completed. Meanwhile, however, knowing 
the fatal consequences that may ensue wherever a deticiency of water 
exists in a boiler, there can be no difference of opinion as to the im- 
portance of providing against it. With this view I should recommend 
as one of the best safeguards, the adoption of fusible plugs, so situated 
as to melt, and by the escape of steam, extinguish the fire in such an 
emergency. It is necessary, however, to direct attention to a defect 
in the crdinary construction of such plugs, which seems generally to 
have been overlooked. In boilers where these have been emploved, 
it has frequently been observed that they had not melted, even when 
the plates on which they were fixed had been at a red heat. Partial 
melting only had taken place, and a small aperture been formed; and 
it would appear that the steam issuing through this aperture, though 
insufficient to have any perceptible effect on the fire, had prevented 
further melting, the steam being at a lower temperature than the 
fusing point of the plug. This objection appears, however, to have 
been overcome in the “ Patent Fusible Alloy Caps,” where small cones 
of fusible metal, with the base exposed to the fire, are placed in a 
brass seating, fixed on the crown of the furnace. These alloy plugs, 
adhering to the brass, sustain the ordinary working pressure, while 
covered with water, but on becoming softened by an increase of 
temperature arising either from deficiency of water, or excess of 
pressure, they are blown out, and the escaping steam speedily ex- 
tinguishes the fire. 

The employment of alarm whistles, safety valves in combination 
with floats, and other similar contrivances may also be recommended ; 
but as most of these can be tampered with and rendered inoperative, 
fusible plugs being free from this objection seem to be more trust- 
worthy. 

7.—Press 








re Gauges 

The number here specified as having been found defective refers 
only to extreme cases of error. In many others discrepancies have 
been noticed, but as proper means of testing pressure gauges are not 
generally provided, we must in those cases remain in uncertainty as 
to their accuracy. If, however, a tap were fixed on the main steam 
pipe of every boiler, or set of boilers, to which an indicator could be 
attached, the accuracy of both pressure gauges and safety valves 
might at any time be tested. 

In the construction of boilers, I can report no decided improvement 
during the last twelve months. ‘Those with internal flues have, of 
late years, become the most generally adopted, on account of their 
simplicity and the facility of cleaning and repairing them. 

Some multitubular boilers have been removed, owing to the necessity 
for frequent repairs, and the difficulty of preventing or removing in- 
crustation. Where multitubular boilers are used, the relatively 
smaller consumption of fuel, in proportion to the work done, speaks 
much in their favour; and I am persuaded that by improved constrac- 
tion, the prejudice which now exists against them may be overcome. 

I have not bad an opportunity of experimenting, | 
the evaporative power of boilers, but from experiments conducted by 
others, it appears that the difference of boilers in this respect is very 
considerable. Our knowledge on this subject is, however, far from 
satisfactory, and it is therefore to be hoped that its importance will, 
ere long, ensure to it a greater attention than it has yet received. 

Not fewer than twenty-seven boiler explosions have occurred in 
Great Britain during the past year, by which sixty-seven persons 
lost their lives, and fifty-eight others were more or less seriously in- 
jured. This only includes those explosions which have come under 
my notice in the public journals, and is therefore probably understated. 

These boilers may be classified as follows ;— 

















Cylindrical boilers (principally with internal tle « « 40 
Locomotive boilers os 36 se we 6e ce cc ce oe S 
Agricultural engine boilers... .. 2. 4. ee ee ee ee SO 
Haystack boiler o¢ se 0s ss 89 ce 0s 06 oe oo A 


Total .. «2 oc of 2 


The majority of these explosions are said to have resulted from in- 
attention to the supply of water, but it generally happens on such 
occasions that those from whose mismanagement the accidents have 
occurred have themselves fallen victims; or when they have survived 
they have been unable, or unwilling from personal considerations, to 
throw any light upon the subject. Hence it follows that in regard to 
many of them no explanation is given, and an appearance of mystery 
surrounds them which is rarely if ever warranted. 

With certain arrangements of the flues, especially with multitu- 
bular boilers, it sometimes happens that the gases accumulating in 
them become a source of danger. There are cases on record where 
explosion of the boiler has been assigned to this cause, but this is 
scarcely possible in high-pressure boilers as now constructed. 

Explosions of gas do, however, sometimes occur; and, in one in- 
stance which came under my notice, the fireman was thrown down 
and severely burnt. This took place on opening the fire door to throw 
on fresh fuel, and may be adduced as strong evidence to prove the 
necessity of supplying atmospheric air for the combustion of the 
gases, which must otherwise be unconsumed, causing smoke and 
waste of fuel. 

In regard to the prevention of smoke little need be said. Some 
progress has been made, but there is still great room for improvement. 
As, however, the prejudice hitherto existing against the admission of 
atmospheric air, otherwise than through the fire-grate, is gradually 
disappearing, we may, I think, look for more marked progress in 
juture. 

I shall now proceed to make a few remarks with reference to the 
engines, 

Little change has been made of late in the construction of engines, 
but by alterations of the valves a considerable saving of fuel has, in 
many instances, been effected. The following table shows the ave 
rage consumption of fuel per horse power per hour, of those engines 
which have been indicated, where the requisite particulars have been 
obtained. No deduction is here made for warming the mill, sizing, or 
other purposes, which, varying considerably in different establish- 
ments, renders comparison diflicult. 

From this table it will be seen that simple condensing engines 
working expansively work almost as economically as compound en- 
gines, with steam of much higher pressure. This does not, indeed, 






Th 
accord with the general opinion of the great advantage to be derived 
from high pressure steam, and scems, therefore, to require expla- 
Nation. 

Ihave, in a former report, stated that “no economy will result 
from the generation of steam at an increased pressure, unless accom- 
panied by a proper use of it in the engine.” I find, however, an 
opinion still very prevalent, that economy results from the generation 
of steam under an increased pressure, irrespective of the engine. 

_ As an example, I may refer to one mill where the steam maintained 
in the boilers at 48 1b. pressure per gauge, was reduced by means of 
a “diminishing valve” in the steam pipe to a pressure of 14 1b., and 
by further “ wiredrawing” by the steam valve itself to 10} lb. per 
square inch on the piston. 

_ In another engine the pressure on the piston was 6 Ib. per square 
inch, while the boilers were subjected to 50 Ib. pressure per gauge 

A little consideration might have shown the fallacy of this epinion, 
for if it be true that steam can be generated under the same conditions 
more economically at an increased pressure, say more economically at 
70 Ib, than 35 Ib. total pressures, it necessarily follows that less time 
will be required to obtain steam from water of a given temperature at 
the former than at the latter pressure, which is evidently impossible. 
To obtain steam at an increased pressure, additional fucl must be re- 
quired. If, therefore, the steam be not made use of at this increased, 
Pressure, it is no advantage, but the reverse. The increase of pres- 
sure is, however, in a much more rapid ratio than the increase of 
heat; for, taking as an example the same pressures as be 
the total pressure increases as 35 to 7 1 heat incr 
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sure is doubled, the heat is increased by a few degrees only. 
If, therefore, in the cylinder proper use be made of such increased 
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pressure, economy will result, and if steam be admitted at its maxi- 
mum pressure, and allowed to expand to the utmost practical limit, 
there will then be the maximum practical economy for that pressure, 
and other conditions being the same, the greater the degree of expan- 
sion, the greater will be the economy. 

Since, however, great regularity of motion is requisite for cotton 
machinery, there are limits beyond which expansion cannot practi- 
cally and satisfactorily be carried in the existing engines, these limits 


being dependent on their construction, and the several conditions | 


under which they may be working. 

What is chiefly required to improve the condensing engine is a 
simple and efficient expansion motion, which will admit steam freely 
to the cylinder without serious reduction of pressure, and capable of 
regulating the engine without the intervention of a throttle-valve. 
The latter has so long been considered indispensable to an engine, that 
it will probably be difficult to prevail on engineers to discard it. 1 


may, however, mention that the principle here recommended has been | 


adopted in America, and has given most satisfactory results. 

The consumption of fuel with an engine thus worked, and driving 
cotion machinery, according to a statement lately published, was 
* a small fraction less than 2 lb. per horse power per hour. The steam 
was received direct from the boiler, without any obstruction, at about 
40 lb. per square inch above the atmosphere. ‘Ihe pressure in the 
cylinder from commencement of the stroke, up to the point where ex- 
pansion proper commenced, did not vary more than half a pound, 
and uniformly appeared only from 1 1b. to 14 lb. per square inch less 
than that in the boiler.” 

Such an example clearly proves that a throttle-valve is not essential 
to the proper working of an engine. Let it then be abandoned, and 
we shall no longer find, as we now do, so many boilers subjected to 
such unnecessary pressures. 

An advantage would be maintained by 


maintaining the temperature 
of the cylinder at, or somewhat above ; 


that due to the pressure of 
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INSTITUTION OF MECHANICAL ENGINEERS. 
Tue eleventh annual general meeting of this institution was 
held on Thursday, the 28th ult., at the house of the institution, 
Newhall-street, Birmingham, Joseph Whitworth, Esq., president, 
in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes 
of the previous meeting, the annual report of the council was 
then read, which showed the satisfactory position of the institu- 
tion, and the large increase in the number of members, referring 
also to the important special meeting held in Manchester in the 
summer of last year. The election of the officers for the present 
year then took place, John Penn, Esq., being elected the new 
president of the institution ; several new members were also 
elected. 

A paper was then read, “ On an Improved System of Moulding 
and Casting,” by Mr. Robert Jobson, of Wordsley, the object of 
which is to facilitate the operations of moulding and casting by 
the use of machinery. The moulding machine consists of a 
table carrying the pattern to be moulded, on which the moulding 
box or flask is placed, and rammed up with sand in the usual 
manner. The moulding table is then turned completely over, 
turning upon a large horizontal axis at each end, the weight of 
the table and box being counterbalanced by adjustable weights. 
The pattern is withdrawn by means of a screw, leaving the mould 
undisturbed, and the moulding box is then supported on a move- 
able platform brought up by a hand lever underneath the moulding 
table, and is detached from the table, and lowered ste:dily to the 
ground by means of the platform, which works in vertical guides 
and is balanced by weights. The pattern being then replaced, the 
moulding table is turned over into its original position, to receive 
the next moulding box, and the first box is removed for casting. 
In order to expedite the process of casting, so as to fill the moulds 
as fast as they leave the moulding machine, a stationary casting 
ladle is employed, supported in a frame fixed on the ground, and 
turning upon a spindle which passes immediately under the lip 
of the ladle, so that whilst the ladle is tilted for pouring the 
metal into the moulds, the lip remains nearly stationary, and the 
stream of metal falling always in the same place the moulds have 
merely to be bronght in succession to that point, thus avoiding 
any delay for adjusting the position of the ladle before pouring. 
The ladle is tilted by a hand lever, the ladle and metal being 
nearly counterpoised by a balance weight, and the caster readily 
tilts it with one hand, while he skims the metal with the other. 
The moulding machine and casting ladle have been employed for 
casting railway chairs and other work, each machine producing 
more than double the number of castings obtained by the best 
process previously in use, with great accuracy of work, and a 
very important reduction in the cost of the process, from the 
saving of the Jabour expended in lifting and moving the mould- 
ing boxes and patterns. One of the moulding tables with 
patterns was exhibited, and specimens of railway chairs and 
wedges cast by the process. 

The next paper was a “Description of Wrigley’s Friction 
Coupling for Shafting,” by Mr. Benjamin Fothergill, of Man- 
chester. The coupling is formed of an external friction ring, 
projecting from the back of a driving wheel which runs loose on 
the shaft to be driven, and two semi-circular friction blocks, 
which are forced apart and pressed against the external friction 
ring by means of double levers forming knuckle joints. The 

















two friction blocks are attached to a circular dise, keyed 
fast « the ift, by means of snugs cast upon the 
disc, which fits into grooves in the friction blocks, and serve 
also as guides for them to slide on. The ends of the levers 


forming the knuckle joints act against adjustable bearings in the 


111 
steam in the boiler, in order to prevent condensation. This might 
| probably be best effected by heating flues surrounding the cylinder. 
| Incompound engines a loss of pressure from non-effective expansion 
| is unavoidable, otherwise we should find greater economy from the 
| high-pressure steam there employed. Expansion, to be effective, must 
| take place in the cylinder. Any expansion taking place in the steam 
| pipes and passages of communication is so much pressure wasted, and 
in engines working compound this is often considerable. An extreme 
case has been met with where the steam, leaving the high-pressure 
cylinder at 5910. pressure above the atmosphere, was reduced by in- 
effective expansion to 2 lb. before exerting any force on the low- 
pressure piston. 

By proper distribution of the steam and a reduction of the capacity 
of these passages, consistent with sufficient area, this loss may be 
greatly reduced. 

Some of these engines are working economically, but little more so 
than simple condensing engines with steam of about half the pressure. 
The best examples of the latter are provided with variable expansion 
gear, but retain the throttle valve. If this were dispensed with a 
better result would be obtained, 

Jn conclusion, I may observe that the experience of another year 
has conlirmed my conviction that all boiler explosions result from 
simple causes, and that if boilers be fitted with eflicient mountings, 
and subjected to periodical inspection, such as provided by this asso- 
ciation, explosions may be in a great measure, if not wholly, pre- 
vented, 

I would recommend generally greater attention to the laws of com- 
bustion of the fuel; obtaining more perfect circulation of the water in 
the boilers, admitting steam more freely to the cylinders, and increas- 
ing the degrees of expansion where practicable. ‘Thus, by more ex- 
tended application of sound principles in the generation and the use of 
steam, will the objects sought to be eflected by this association be 
further advaneed.—I am, &e. Rosr, B. Loncuiper. 










































friction blocks, which allow for wear of the ends of the levers, 
and can be accurately adjusted by screws, so as to hold the two 
friction blocks against the external friction ring with any degree 
of tightness, according to the amount of power required to be 
| transmitted, The object specially aimed at in this coupling is 
to provide a simple and efficient friction coupling suitable for 
instantaneously stopping the machinery of any portion of a mill 
in case of accident, so as to avoid the delay of having to stop the 
engine for the purpose. ; 

The last paper was “On Oil Mill Mach'‘nery,” by Mr. 
Alexander Samuelson, of Hull, A general notize was given of 
the early methods adopted for expressing oil from seeds, with 
the successive improvements that were effected up to the intro- 
duction of the modern machinery employed in oil mills. The 
five processes which the seed has to undergo before the ope- 
ration of extracting the oil is entirely complete were then 
described, in the first of which the seed is passed through a flat 
screen or shaker, kept in a constant state of agitation; it is next 
passed between a pair of rollers of unequal size, by which it is 
bruised or crushed, preparatory to the third process of being 
ground under a pair of edge stones, From these stones the 
secd is transferred to a heating kettle, heated by steam, in 
which it is continuously stirred by a pair of arms revolving 
inside the kettle, so that every portion may come in con- 
tact with its heated sides. The seed is then ready for the 
final process of pressing, which is effected either by a screw 
press, a stamper press, or a hydraulic press. In the screw 
press the pressure is obtained by a screw worked by a lever; 
but this mode of expressing the oil has been found practically 
inferior to the stamper or hydraulic press, and involves 
mechanical objections. In the stamper press the pressure is 
produced by a stamper falling upon the head ofa vertical wedge, 
whereby the bags containing the seed are compressed laterally as 
the wedge is driven down, the stamper being driven by cams 
on a revolving shaft. The hydraulic press, however, has proved 
the most advantageous machine for expressing the oil, and is now 
almost universally adopted in oil mills, being found more expe- 
ditious and economical both in working and repairs. Theso 
| presses are worked in pairs, each pair being worked by two 
pumps of different sizes, the larger of which compresses the 
seed to a certain extent, and the extreme pressure is finally 
exerted by the smaller pump; the presses are worked with oil 
| instead of water, as that is found to diminish the wear of the 
| working parts of the press. The seed is enclosed in double 
| bags of canvas and horsehair, through which the oil escapea 
under the pressure and is collected in tanke, where it is left to 
tand and settle; the oil-cake, or solid portion of the seed 
remaining in the bags, is used for feeding cattle. Samples of 
the seed from the several operations described in the paper 
were exhibited, and also a working model of a large oil mill 
recently erected by the writer in the neighbourhood of London, 

The meeting then terminated, and in the evening a number of 
the members dined together at the Hen and Chickens Hotel, in 
' celebration of the eleventh anniversary of the institution. 




















Warm Ancuments Axp Tick Boors.—Frederick the Great was 
very fond of disputation, but as he generally terminated the discussion 
by collaring his antagonist and kicking his shins, few of his guests 
| were disposed to enter the arena against him. One day, when he was 
even more disposed for an argument than usual, he asked one of his 
suite why he did not venture to give his opinion on some parti ulat 
question. “Jt is impossible, your Majesty,” was the reply, “ to ex- 
press an opinion before a sovereign who has guch very strong convic- 
tions, and who wears such very thick boots.” 
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MACHINE FOR COMPRESSING PEAT. 
M. Hamon, of Paris, has constructed a machine for compress- 
ing peat, which is represented by the accompanying illustrations— 
Fig. 1 being a longitudinal section through the driving shaft, 
and Fig. 2. vertical elevation. The machine is double acting, 
exerting pressure by means of a single eccentric, A, during both 
the elevation and depression of the piston. This eccentric is cir- 
cular, and is attached to the middle of a horizontal axis, B, which 
constitutes the driving shaft, and receives its motion by means 
of thecog-wheel C, with strong teeth, working in the wheel D, 
which is attached to the central axis E, also furnished with a 
cog-wheel F, placed outside the framework, and working in the 
small wheel G, at the end of the axis H. From this latter axis, 
motion is communicated by means of a crank I. The working 
of the machine is regulated by the balance-wheel K. 





























When the driving wheel is turned the motion is communi- 
cated by the toothed wheels, with reduced velocity, to the axis 
B, and to the eccentric, which then forces one or other of the 
rollers LL’, up or down, according as the eccentric is situated 
upwards or downwards. In the Figs. 1 and 2 the projecting 
part of the eccentric is turned downwards, and then the 
roller L’ is furthest from the centre of the axis. Hence it 
follows that the pressing-plate M', to which this roller is at- 
tached, so, however, that it can revolve freely on its axis, takes 
the lowest position, and, consequently, the peat placed between 
it and the solid tloor N’ is compressed. 

While this pressure is exerted between M’ and N’, the upper 
moveable plate M, is moved downwards, together with its roller, 
L, to which it is attached by the cast-iron collar O, away from 
the upper fixed plate N. Meanwhile, the wooden board upon 
which the peat to be pressed is placed, is slipped between the 
moveable and fixed plates, M, N. The door P’ is then opened 
by loosening the hook a, by which it is fastened, turned upon its 
hinges, e, by means of the handle b, the compressed peat taken 
out upon the board from the pressing-box, another charge intro- 
duced, and the door closed again. 

Then, by the further revolution of the driving-wheel, the 
eccentric acts upon the upper roller L, and raises it, together 
with its pressing-plate M, compressing the peat placed between 
it and the upper fixed plate N, until the axis has made a half 
turn, and, consequently, the projecting part of the eccentric is 
turned upwards, 

When the machine is worked by steam-power the workman 
has only to open the doors, P and P!, alternately, while the peat 
is removed and fresh portions introduced by boys. 

The pressure-boxes are furnished with horse-hair cloth, d di, 
i si le, to prevent the peat being forced out with the water while 
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being pressed. The machine is mounted upon wheels, RK. The 
Jower box, 8, rests upon the iron bridges whieh connect the axles, 
and is connected by two strong east-iron standards, TT, with the 
upper pressure-box, by means of the screw-bolts ¢ e!.* 
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Tus invention, by Henry Genhart, cf Liege, consists, firstly, in a 
gun which may be loaded at the breech or at the muzzle, offering in 
either case the same strength and security as any gun intended only 
to be loaded at the muzzle. The arrangement applies not only to | 
single-barrelled guns, but also to guns of more than one barrel. ~ 

_ Fig. 1 is a longitudinal section of the arrangements as applied to a 
single-barrelled gun just discharged, showing likewise one-half of | 
such arrangement if applied to a double-barrelled gun, the dotted | 
lines showing the gun in position for loading at breech, and the 
barrel charged with a Lefaucheux cartridge, the slit in the barrel 
being in place of the common nipple. Figs. 2 and 3 are sections of 
mechanical parts shown separately of a single and double-barrelled 
gun, showing lever and toothed wheel. 

The action of the various parts is as follows :—When the gun is to | 
be loaded at the breech it is first cocked; the lever A is drawn from | 
left to right, which motion withdraws from the barrel C the screw 
plug B, which retreats into the breech end or part D. The barrel 
turns downwards by its own weight, or may be assisted by a spring 
placed under it on the hinge E, until the breech is sufticiently exposed 
to admit the charge. The barrel is then raised, the lever A is drawn 
from right to left, which motion causes the screw plug B 10 advance } 
into the barrel, instantaneously uniting it and the breech end or part 
D of the gun as firmly as if it were of one metal. Cock the gun and 
put on the cap, taking care whilst so doing to press down the barrel, 
to ensure its being perfectly horizontal. ‘To load the gun at the 
muzzle leave the lever in its normal position, viz., in a direct line with 
the barrel; the gun may then be treated in all respects as an ordinary 
fowling-piece, musket, or rifle. The screw plug B is moved by the 
toothed wheel F, fixed on a centre pin, and acted upon by the larger 
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toothed wheel G, which, as shown in the illustration, forms part o 

the lever A, and is worked by it. The toothed wheel G which turn$ 
on an axis at H, in the breech end or part D, gives motion to one oT 
more smaller wheels F, F, according to the number of barrels. The 
thread of the four-sided screw plug B is so arranged that the shor 

motion given to the lever A causes the screw B to project at once the 
required distance into the barrel. This arrangement may be adapted 
to pistols by reducing the size of the parts and changing the gun- 


| stock into a pistol handle. It may form a revolver pistol by increas- 


ing the number of barrels and small wheels and screws, so as to be 
the same in number. 

The invention consists, secondly, in rifleing fire-arms and in the 
projectiles to be employed with the fire-arms. The patentee rifles, or 
gives a rifle effect to the barrels of guns formed as above described, by 
subjecting the outside of such barrels to the extent of a foot or there- 
abouts of the length, to the pressure of one or more suitably shaped 
rollers, 80 as to cause a groove to be made in the outside of the gun, 
giving a longitudinal partially spiral ridge protruding in the inside 
of the barrel, which gives rifle effectiveness to the barrel. This mode 
of ritleing is just the reverse of the ordinary mode, by which the 
substance of the barrel is cut away from the inside to produce a rifle 
groove; and therefore ordinary rifle expansion projectiles are not 
necessary for these rifles, although they might be used, but it is 
preferred to ad»pt a solid projectile or bullet, as a gun thus rifled 
admits of a long projectile, of about double the size and weight of the 
ordinary projectile, and which may be inserted into the end of a 
cartridge, which is to be loaded from the breech end of the barrel, 
without opening the cartridge envelope, and then the lateral fire will 
go through the envelope and ignite the powder. 
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Tuts invention, by John Juckes, of 8, Dame-street, Islington, consists 
in improvements in washing machinery. 
The illustration shows a vertical section of the machine; a, a, 
is a circular tray, which is perforate| at ai, a1, and is mounted on 
a vertical axis } ; this axis is firmly fixed in the centre of the exterior 
vessel c, and at its upper end it carries a cross head d, to which the 
guides e, slotted at their lower ends, are keyed; and in the slot of the 
guides e the axes of the rollers / are capable of rising and falling 
freely ; g is a stand for supporting the vessel ¢; at one end the vessel 
rests on a bar g', which turns on an eccentric axis, so that when it is 
in one position the vessel cis supported horizontally, but when the bar 
g', is turned in the other position, the vessel is supported in an inclined 
position, which allows of the water being emptied completely out of 
it, there being a suitable plug at the side for the purpose When the 
machine is in use, the vessel ¢ is filled with soap and water, and the 
articles to be washed are put into the vessel a, which is then caused 
to revolve, either continuously in one direction, or backwards and for- 
wards, by the operator, who takes hold of the handles / ; in this way 
the articles are caused to pass under the rollers /; and they are thus 
in a short time completely cleansed. The rollers may be made of hard 
and heavy wood, stone, or other suitable material ; 7, 2, are small rollers, 
fixed to the vessela, and on which it is able to run freely. Sometimes the 
cross head d, the guides e, and the rollers f are arranged so that they 
may be lifted up away from the other parts by a crane above, and 
then the periphery of the vessel a is made of wire gauze, and it is 
arranged to be driven at a considerable velocity by power, so as to be 
capable of being used for separating the moisture from the clothes by 





* “ Armengaud’s Génie Industriel, ’ August, 1857. 


centrifugal action. A modification of the above arrangement consists 
in dispensing with the exterior vessel c, the vessel a being made with- 


it 





out perforations, and being supported by a platform, in place of by 
the bottom of the exterior vessel, as in the former case. The arrange- 
ment may also be further modified by making the rollers travel while 
the containing vessel a is stationary. In this arrangement the 
vertical axis has to revolve to carry the rollers with it; and in this 
case it does not pass through the bottom of the vessel, but works on 
acentre pin which projects upwards from it. When the articles to be 
washed are in long lengths, the vessel a is made oblong in plan, in 
place of circular, and then no centre axis is required, and the bar d, 
corresponding with the cross head of the machine first described, 
works backwards and forwards in suitable guides, being moved either 
by power or by hand. In this arrangement it is advantageous to use 
two sets of rollers, one set behind the other, so that the rollers of the 
second set pass over the portions of the fabric missed by those of the 
first. In place of mounting these rollers so as to rise and fall in guides, 
it is in this case more convenient to mount them on arms capable of 
turning freely about the bard. The ends of the oblong vessel are 
preferred to be inclined, to facilitate the passage of the articles 
through the vessel. Washing machines of the description last: de- 
scribed may be adapted to be used conveniently for washing articles 
of small length by laying an endless web of cocoa-nut matting from 
end to end of the vessel and over its full width. This web passes 
under the rollers in the washing vessel, over a drum at its end, is then 
turned back and passes under the vessel, and, lastly, having passed 
round another drum at the outer end of the vessel, it again passes 
under the rollers. The articles to be washed are fed on to the web at 
one end, and are brought out of the vessel by it at the other. Press- 
ing rollers may be employed for separating the water from the articles 
after they have been washed. 
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Tuts invention, by Daniel Evans, of 15, Railway-terrace, New Town 
Stratford, relates to improvements in locomotive and other furnaces, 
and in heating water to be supplied to steam boilers. Fig. 1 isa 
vertical section of the fire-box of a locomotive steam engine boiler 
having the present invention applied to it; Fig. 2 is a sectional plan; 
Fig. 3 shows the upper end in section of one of the tubes used in the 
hollow water box applied in place of the ordinary grating of tire bars ; 
and Fig. 4 a section of the valve box to the inlet pipe, by which 
water flows from the tender or other cistern or vessel to the hollow 
box used to support the fuel in place of the ordinary fire bars. A, A, 
is the fire-box; B is the hollow perforated water box or platform, on 
which the fuel is supported in place of the ordinary grating of fire 
bars. This box is carried by necks or axes C, C, at one end, or other- 
wise, and by the levers or arms D, or otherwise, on the axis E at the 
other end, by which that end can be lowered in order to get rid of the 
fire when desired. The hollow box or platform B is made of wrought 
iron or other suitable metal, and it has numerous perforations, 
through which tubes are introduced, which are fixed at top and 
bottom to the upper and lower plates of the hollow box or platform B. 
The tubular passage 5, 6, may be cylindrical or of other forms. In 
‘ig. 1 they are shown of a circular section, excepting one which is 





shown of an oblong section; it is, however, preferred that the tubes 
b, b, should be cylindrical, and fixed at their lower ends in the bottota 
plate by a mandril being driven into the tube, which extends the 
tube, and renders the joint steam-tight by the aid of a caulking tool, 
the upper ends being fixed in the upper plate by ferrules or rings 
driven in, as shown at Fig. 3, the interior of the upper end of the fer- 
rule or ring at its upper end being of less diameter than that at its 
lower end, as shown. Water is supplied to the hollow box or plat- 
form from a tank or cistern F, carried by the tender or otherwise. G 
is the supply pipe, which is made flexible in part of its length by 
means of a vulcanised india-rubber pipe joining the two ends of the 
pipe G, or the pipe may be rendered flexible by other means. One 
end of the pipe G is connected to the under side of the hollow box or 
platform B, the other end is connected with the tank or cistern F, 
where there is fixed a valve box H, shown full size in section at Fig. 
4, the valve I, in which opens downwards, but closes if the pressure 
in the hollow box B should drive the water back in the direction of 
the valve; J is the return pipe from the hollow box or platform to 
the tank or cistern. This pipe is also rendered flexible in part of its 
pe mg as above explained, when used with a cistern or tank of a 
tender 
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Tus invention, by Joseph Exley and John Ogden, both of Leeds, 
relates to a mode of constructing the dead plate of furnaces, so that 
air may be supplied to the burning fuel in a better manner than 
hitherto. 

Fig. 1 is a longitudinal vertical section of a furnace constructed 
according to this invention ; and Fig. 2 isa plan of the same; a, a, 
is an ordinary cylindrical boiler, the furnace being placed within it; 
b, b, are the fire bars; c, the fire bridge; d, the flue; e, the fire door; 
fand f*, the dead plate. The part* of the dead plate nearest the 


fire bars is inclined and perforated with ‘holes, to admit air to the fuel | 


on the fire bars, This part of the dead plate is of course a fixture. 
The higher or flat part of the dead plate fhas a long opening made 
in it, and is provided with a valve g, which is mounted on centres, 
so that it may be opened and closed to any extent desired. The 
forward edge of this valve is provided with a quadrant-shaped plate 
h, perforated with a large number of holes, through which the air 
also enters the furnace from the ash-pit, as indicated by the arrows, 
and is distributed in thin streams among the combustible gases 
arising from the fuel. By the combustion of such gases the heat of 
the furnace is increased, and the evolution of smoke is prevented. 
The valveg is opened and closed by means of the lever i, to which it 
is connected by the link 7. The lever is mounted in suitable bear- 
ings, fixed to the metal door frame or some other convenient part of 
the apparatus, and its outer end is connected to the vertical rod k of 
a self-closing regulator, which will govern the action of the valve g, 
and consequently the admission of air to the furnace. This regulator 
or governor may be placed in any other convenient position; for 
instance, above the level of the fire door instead of below it; or, if 
referred, it may be dispensed with altogether, and the valve g may 
ve opened and closed by the fireman or attendant by means of an 
ordinary lever, or by means of a sector rack and pinion. The con- 
struction and operation of the self-closing regulator or governor are as 
follow: —-A cylindrical vessel is filled half full of water, and 
another cylinder m, half an inch less in diameter than the outside, is 
placed within the cylinder 7. The inner cylinder m is open at top, 
and is provided with a cross-bar n, fixed near the top to connect it to 
the rod at the end of the lever i. At the bottom of the inner cylinder 
m is a flat valve, which admits the water when the lever ¢ is thrust 
down. A small conical brass valve o is also placed at the bottom of 
the inner cylinder, and the extent of its exit opening is regulated by 
& screw at the upper end of the rod p, by which it is kept open to let 
out the water at any given speed, thus allowing the inner cylinder m to 
rise by the gravity of the valve g and its quadrant. By this means 
the valve g and its quadrant is gradually shut down and ‘closed, so as 
to prevent the air from passing through and mixing with the com- 
bustible gases, 
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SANDERSON’S RAILWAY BARS, GIRDERS, &c. 
PATENT DATED 24TH JuNzE, 1857. 


Tuts invention, by Charles Sanderson, of Sheffield, consists in im- 
| provements in the manufacture of railway bars, girders, and other 
articles requiring great strength and stiffness to resist pressure, con- 
cussion, or strain, and relates to improved methods of making these 
articles of a combination of iron and steel, or of steel only, and after- 
wards hardening and tempering them, for the purpose of increasing 
their strength. By these means the patentee is enabled to produce 
bars for the permanent way of railways of greater strength and 
durability than those usually employed for the purpose. When 
girders, beams, and other articles requiring great stiffness and 
rigidity are made according to this invention, it will be found that by 
hardening and tempering such articles their stiffness and rigidity 
will be greatly increased, which will enable them to be made lighter 
than hitherto. 

In carrying out the invention the patentee proposes to make either 
solid or hollow bars, as may be preferred; and one plan of effecting 
this object consists in “ converting” a thick bar of iron, and then 
rolling it into the desired form, and subsequently hardening and 
tempering it. By this means a very strong and durable rail will be 
produced, having a hard steely surface, capable of resisting wear to 
a greater extent than a common rolled iron rail, and internally the 
rail will be composed of tough iron as the “conversion” will not 
reach the centre of the bar. Another mode consists in taking a 
bloom of iron heated to a white heat, and adding to it cast steel in a 
fluid state. These blooms of combined metal are then rolled out into 
a bar of the required form and dimensions, as described in the 
specification of a patent granted to Mr. Sanderson, dated Nov. 4th, 
1845. All articles manufactured according to the present invention, 
whether of steel alone, or of steel combined with iron, must be 
subjected to the processes of hardening and tempering, so as to give 
them a certain amount of strength and elasticity, which will prevent 
them from “ setting” to any undue strain put upon them. Whether, 
therefore, a railway bar or girder be rolled from a bar of steel or 
from an ingot of cast steel, or from a combination of steel and iron, 
as above mentioned, it must be subsequently hardened and tempered, 
as without undergoing these processes much of the advantage result- 
ing from the use of steel for the above purposes will be lost. Hollow 
rails, bars, or sheets, may be made of Iteel, or steel and iron com- 
bined. Either of these articles may be made from a bloom of metal, 
consisting either of steel alone, or steel combined with iron, rolled or 
reduced into the form of a sheet, of the required width and thickness, 
Sheets made of steel, or steel and iron combined in this manner may, 
| when properly hardened and tempered, be employed either for con- 
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structing tubular bridges or for ship building or boiler making, or 
other a s to which such material may be applicable. When 
hollow railway bars or girders are required, the bloom must be rolled 
out into a sheet of the required length and thickness, and then the 
edges must be turned up into the desired form, and afterwards passed 
— rollers or dics, so as to bring the article into the required 
orm. 
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Fig. 1 shows a cross section of a hollow rail and bridge chair, 
which the patentee denominates the jacket or saddle rail, The part 
marked a, @, represents the hard metal jacket, made from steel, or 
steel and iron combined. ‘This hard metal jacket, properly hardened 
and tempered, forms the bearing surface of the rail; 4, b, isa chair, 
which may be made of cast iron. or common malleable wroucht ir n, 
and forms a continuous chair. The hardened and tempered jacket is 
secured in its place on the continuous chair by cross bolts or pins ¢, e. 
If desired, the chair b, 6, may be cast solid.” Fig. 2 is a transverse 
section, of another form of hollow rail. The edges of the rails a, a, 
are fitted in between the flanges of the chair 6,6, and are secured 
together by means of an internal plate d, through which pass the 
bolts ¢, ce, by which the rails are held in the chair. The chair may be 
continuous or in sections. Fig 3 is a transverse section of a moditica- 
tion of the above. In this instance the hollow rail is placed over an 
internal rail ¢, which is formed on and forms part of the chair, which 
may be either continuous or may be made and used in lengths 
placed at convenient distances apart. The chairs may be made 
either of cast iron, or wrouglit, rolled, or malleable iron, but the rails 
a, a, must be made either of steel or steel and iron combined, and 
subsequently hardened and tempered to strengthen them and prevent 
them from bending. Another mode of manufacturing a hollow 
rail consists in making an iron tube, and casting steel around it in a 
metal mould; a cylinder of iron is thus formed coated with steel on 
the outer surface; or steel is cast upon an iron core or mandril, and a 
cylinder of steel obtained. These tubes or cylinders are rolled and 
drawn like locomotive tubes to any given length, so as to produce 
tube of the required thickness, as shown in Fiy. 4. This tube is then 
passed between dies or rollers, and a rail of the double-headed T 
form will be produced, as shown at Fig. 5, ora rail of any other 
desired shape. ‘Tubes formed of steel or steel and iron combined, as above 
described, or round bars made of steel cast round an iron core, may be 
made into axles ; but all the rails, bars, tubes, axles, girders, or other 
articles, by whatever process, and in whatever form they may be 
produced, must be hardened and tempered; after which they will be 
ready for the various purposes for which they may be applicable. 





STRUVE’S MINERS’ SAFETY LAMPS. 
PATENT DATED 25tu Junn, 1857. 


Tus invention, by William Price Struvé, C.E., of Swansea, has for 
its object improvements in miners’ safety lamps. For these purposes 
the oil vessel is attached to aring fixed to the bottom of a frame con- 





sisting of three or more bars, which come nearly together at their 
upper ends, and have a handle or ring attached tothem. ‘The oil 
vessel is attached to the lower ring by screwing into it, and so as to 
rise above the ring. The wire gauze is made into the form of a cone, 
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the base of which is fixed to the oil vessel or to the ring so that the 
wick tube, and consequently the flame, may be considerably above 
the bottom of the wire gauze. The upper end of the wire gauze is 
closed by a cap or cover of wire gauze. Around the burner is a glass 
chimney, which is supported by three projections with hooked or 
turned-up ends, through one of which a thumbscrew is passed, which 
retains the tlanch formed at the bottom of the glass chinmey securely 
in the turned-up or hooked ends of the projections above mentioned. 
The lamp may be used with or without the glass chimney. In place 
of the conical wire gauze a conical glass may be similarly used. 

The illustration shows an elevation of a miner’s safety lamp con- 
structed according to this invention; a is the oil vessel; }, the ring 
or frame in which it is screwed and retained by the screw c, or in any 
convenient manver; d, d, are three rods fixed at their lower ends to 
the ring 4, and at their upper ends they come nearly together, and 
havea ring or handle e attached; fis a cone of wire gauze fixed at 
‘eto the oil vessel. ‘The upper end is closed by a second 
gauze, as shown. 
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LETTERS TO THE EDITOR. 

(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 

ROYAL AGRICULTURAL SOCIETY. 
Srr,—I omitted in my last to remark that there must be a 
discrepancy in the performances of the engines, owing to the 
increase in space between the tubes ; and so long as the trials are 
a fair teat—and the engines are honestly the commercial engines 
of the firm—there will be some good done by the late agitation. 
“True Blue” has backed me in my opinions, or rather endorsed 
them, but L would say to hii also that work is not always to be 
relied upon without some kind of design, theoretically correct, 
as well as the work being practically true. Why will not 
portable engines burn coal with 1] inch tubes without choking, 
as well as locomotives? there is astrong blast and a long funnel, 
both of which, if kept in due proportion, assist combustion 
materially, 

Of all the instances to choose from, that of Boydell’s engine 
should have been the last-—and to single out that with only three 
wheels! Ido not suppose that more than two, or at most three, 
have been made of this “ perambulator” Perhaps, of all the 
agricultural engines, Boydell’s is the most mechanical in its 
details. There are several distinct features in the ordinary 
portable engine, which, at some future time, with your permis- 
sion, I wiil point out. 

Before your correspondent again ridicules either Boydell’s or 
other agricultural engines, let him remember the rods, cranks, 
wheels, levers, and water-butts of the old locomotives, some of 
which are still doing good service in the neighbourhood of the 
Stockton and Darlington Railway—as he, doubtless, well knows, 
If he will give the builders of these engines a lesson in rules and 
proportions he will be doing good service. ‘The original starti 
point of the discussion was the proportion of piston are 
fire-box, and bur surface per horse-power,—let him begin with 
this. One of your Reapens, 








MIGIH AND LOW PRESSURE STEAM. 

Srmk,—The discussion still goes on, and judging from the letters 
of your correspondents it would appear that it is in its infaney ; 
{ will therefore thank you to allow me to make a few more ob- 
servations in support of the cause T have taken up. 

At page col, 3, “J.B.” has very properly alluded to the 
friction of pistons, Now, my experience tells me that the frie- 
tion is very much leas with large cylinders and low pressure than 








amall cylinders and high prevst 
that friction is often reduced by increasing the length of a bear- 
ing. An instance, in 1838, at atrial experiment in this country, 
before two celebrated engineers, the friction of a high-pressure 
engine, with a very large cylinder, was so little, that U 1b. pressure 
in the boiler drove the fly wheel; but the friction of an engine 
witha very small cylinder took 15 1b. to 201b. ‘This was an Ame 

rican engine, with a 103-inch cylinder attached to three boilers, 
each 24 feet iony and 31 inches diameter, carrying 120]b. pressure. 

{ consumed one ton of best coals every twelve hours, and was 
erected in 1836 by one of the largest firms in New York. What 
proportions ! 

With respect to radiation. As lamp black, varnish, and water 
are, of all substances, the best radiaters, and as radiation is more 
rapid in a vacuum than in the open air, how are you to prevent 
this enormous waste in the condenser, especially from a hot 
cylinder? Nono of the contending writers on high and low 
pressure have probed this part of the subject to the bottom. 
Does pot the same law which regulates the deposit of dew regu- 
late the condensation of steam in an engine cylinder! If so, what 
an unfortunate omission of our engineers in rejecting Watt's 
steam jacket, and using high pressure steam to effect the same 
purpose. But suppose you get rid of moisture, can you work the 
piston and stutling-box dry without any lubrication? Suppose 
you could do this without leakage or extra friction, then, of 





, just upon the same principle | 


course, you reduce the radiation to that due to polished iron, | 


exposed and fanned (so to speak) in a vacuum. Well, then, 
as evaporation is as the surface and as the temperature united, so 
is radiation, and the hotter the cylinder the more heat will 
radiate into the condenser. If the polished iron of the piston 
and cylinder be dry then the immediate surface of the iron will 
be suddenly reduced in temperature ; but if it is coated with a 
medium of water or oil, then the atoms of the medium will be 
suddenly reduced to agreater degree of coldness than the polished 
iron. 

It will be well to state now, for the information of the 1 nini- 
tiated, the difference of the radiating power of the several sub- 
stances in question. If lamp black and water radiate 100, then 
polished iron will only radiate 15 and copper 12, while cast :ron, 
as presenting more points for distribution, will radiate much 
more than} polished iron or copper. I do not iind the radiating 
power of oil; but as varnished metal is a much more powerful 
radiator than metals not varnished, oils and paints may perhaps 
have a similar power to radiate. If Mr. Ingham (page 72, col. 3) 
can regulate the pressure and heat of the steam so as to cause 
the moisture which is deposited on the top of the cylinder to be 
re-evaporated before the return of the stroke, and thus leave 
the cylinder and piston dry, then he has only the radiation of 
oil or polished iron to contend with, or open to the chilling 
effects of a good vacuum. Of course, heating the cylinder and 
ends with steam will prevent condensation toa great extent when 
the steam from a low-pressure boiler expands into the cylinder, 
or Vecomes superheated, as it is called; consequently the iron 
cylinder and its contents are always at a lower temperature than 
if ten times the pressure be applied. This is my reply to Mr. 
Inghan. 

Now, taking all things into the account, would it not be false 
economy to destroy the water luting required for the piston and 
stufling-box? We shall rob the steam engine of one of the im- 
portant advantages it has over air. That there is a great loss 
from a moist cylinder is certain ; but who has ever computed the 
gain of a water-joint in lessening leakages and friction? One of 
the chief recommendations to a moist cylinder is that itis self- 








lubricating. We must not run away with the notion that heating 
the cylinderjmoderately outside will entirely prevent condensation 
when a good vacuum is preserved in the condenser. There are 
many economical ways to regulate the condensation and to keep 
up a good vacuum suitable for low-pressure steam. These plans 
have been, and are still, under the consideration of the Admi- 
ralty engineers, and may form part of a future communication 
to you. 

One objection to this safe economical system being intro- 
duced into the steam marine may be the size of the cylinders for 
very large ships. But whatever advantages may be derived from 
large ships, one thing appears quite certain, that concentrating 
so much power on one paddle-wheel shaft is very costly, and 
attended with a loss. To meet the objection to large cylinders, 
if it be one, could not a long ship be propelled by several pairs of 
engines and paddle-wheels? There may be serious drawbacks, 
but if they can be met by extra speed of paddle or otherwise, the 
advantages, by dividing the strains, would be great. This is 
merely a hint, and not based upon any knowledge of the subject, 
but merely alluded to asa set off to any objection that might be 
made to largesteam engine cylinders upen the low pressure plan. 

Truly the rising generation of engineers have plenty of novel- 
ties before them; but one of the wonders of the age is, that the 
superiority of low-pressure steam over high pressure should have 
been so freely discussed in Toe Enainrer during an age of high 
pressure steam. ‘This, Sir, I attribute, in the first place, to your 
honesty and liberality, but perhaps now, to the conviction on 
your own mind and that of some of your enlightened readers, 
that low-pressure steam has been unwisely abandoned and ig- 
nored. OMNIBUS. 
Sir,—Observing your editorial paragraph at the foot of my 
last letter (p. 95), I will give my firstattention toit. It is with 
pleasure I observe the very brief and proper form in which 
you, Mr. Editor, have therein stated the questions, 
well put are generally half-answered ; but in this case you have 
put the questions so well, that, of the four points involved, 
three of them are all but answered by your mode of stating 
the case ; and the fourth is hidden by a very transparent screen. 
I will, therefore, give a transcript of your paragraph, as it is 
the shortest and most satisfactory mode of conveying my reply 
to you and your readers, 

“ Does Mr. Craddock assert that, setting aside loss by radia- 
tion, all the heat held by the steam is to be found in the con. 
denser after the steam has done its work? [f so, should we not, 
theoretically, be obtaining power without expenditure! As 
Mr. Craddock says, the effect is to be found in the churned 
water ; but surely we cannot hope to find the cause intact in 
another place? Would not this be really creative ‘—Ep. E.” 

I adopt your words, Mr, Editor, and also the word energy, as I 
will not dispute about terms. In answer to your first question, 
I do assert that, setting aside loss by radiation, all the heat held 
by the steam en its entering the engine is to be found in the con- 
denser, and is conveyed there by the steam after it has done its 
work. 

In answer to your second question, I wish to have it distinetly 
understood, that although the heat all goes to the condenser, yet, 
when the steam is used expansively in the engine to the greatest 
useful extent, it, that is, the heat, goes to the condenser, but 
with its intensity so weakened that all its useful energy is 

racted from it; and the result of the so extracted energy is 
found in the work done—-whether that work be churning water 
or anything else: or this energy may be lost by the mere 
expansion of the steam, without doing any work. Now, as all 
the energy of each charge of steam will thus expend itself, it 
is obvious that a supply of energy can only be kept up by 
fresh supplies of steam from the boiler, as it is in the boiler, and 
by the aid of coal, oxygen, and water, that we are enabled to 
produce this intensified energy, by which we can continue to 
churn water, or do other more useful work. It is, therefore, 
evident we do not obtain power without expenditure. 

The answer to your third question is readily inferred from the 
above answer to the second, as from it we see the energy is 
produced in the boiler by its restraining the expansive action of 
the steam until such density and elevated temperature be ob- 
tained in the steam as will give us the intensified energy we 
desire, and which is limited by the weight we place on the safety- 
valve. Now, remembering that it Is this intensified energy 
(which in the boiler is passive, but which in the engine becomes 
active) that produces the result found in the churned water, or 
any other kind of work done by the steam-engine, we have 
no difficulty in pereeiving that this active energy declines 
in intensity with the dilation of the steam and the lowering of 
its sensible heat or its temperature until, as above explained, all 
power 1s utilised that can be obtained from the steam, and yet 
the whole quantity of heat passes to the cendenser along with 
the whole weight of steam that entered the engine. 

But now the steam is of so low a pressure as to be useless, and 
greatly enlarged in volume, which enlargement of volume has 
absorbed so much of its sensible heat that the temperature is 
greatly reduced, as compared with what it was when it left the 
boiler ; by these means the conditions are destroyed which gave 
it its intensified energy, which put the engine in motion, and 
churned the water, or did some other more useful work. In a 
word, it is used up, And yet the same quantity of heat is found 
in the condensing water as would have been there had the steam 
gone direct from the boiler without doing any work, 

Therefore, although the heat in quantity and the steam in 
weight all go to the condenser “ intact,” yet we surely do not find 
the active and intensified energy intact in any place, any more 
than we find the source of the power obtained from water acting 
on an overshot water-wheel intact after the water has descended 
from its elevation to the level of the tail-water by which this 
power is used up; here, also, the water and gravity are the 
same in kind and in quantity as before the power was uscd 
up, but its elevation is now wauting. I trust I have now 
shown that the supposition involved in my views is not “‘ crea- 
tive,” but consonant with sound philosophy and correct practice ; 
and I hope, therefore, Mr Editor, that they will receive your 
approval. * T. CRADDOCK. 

P. S.—I am much obliged to Mr. G. L. Fuller for calling my 
attention to his patented improvements in the steam engine. Of 
Mr. Samuel's I have been aware from the time he took out his 
patent in 1850; and I have little doubt but Mr. Samuel was 
quite aware of my having, in the latter part of the year 1842, 
and the beginning of the year 1843, first adapted and worked a 
two-cylinder expansive engine with the cranks at right angles ; 
and in the Mechanic's Magazine, March 11th, 1853, Mr, Fuller 
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will find the result of some carefully-made experiments of mine, | 


showing the comparative results of a given weight of steam as 
obtained in two engines with the cranks at right angles, and with 
both at dead points together—the last, up to that time, being the 


* It is simply necessary at present to state that we differ en 
tirely from Mr. Craddock in these views; we withhold our 
observations until this discussion—a most important one—is 
complete.—Ep, E, 


only way in which such engines had ever been used ; so that Iam 
the originator, and not what Mr. Fuller assumes. But apart from 
this, Mr. Samuel’s mode of effecting the object is quite different 
from mine ; therefore, we are not antagonistic. But I may also tell 
Mr, Fuller that my first patent on this subject was before his of 
1853, as mine dates 1852. I can further inform Mr. Fuller that, 
to my knowledge, there are patents dated as early a3 1840 for 
the very same thing which he claims, namely, the applica- 
tion of three or more cylinders, in the broadest sense, irrespec- 
tive of the peculiarities of construction. I think that, in the excess 
of area he has extended his claim over so as to exclude others, 
it will be well for him if he has not excluded himself, as there 
is certainly one patent, if not not more, in which the same broad 
claim is made. Ido not at present recollect the number or 
name, but I know there is one in 1840. Aes 





BLAST ENGINES, 
Sir,—In reading your valuable paper of the 8th of January, 
my attention was particularly drawn to the engraving of an 
engine for blast, purporting to be invented by Mr. Hackworth 
of Darlington; and being myself interested a good deal and having 
had considerable experience in all kinds of blast-engines, I was not 
long in perceiving it to be a direct infringement on the patent 
blast-engine invented by Mr. Slate, formerly of Woodside, and 
subsequently of Ormesby Ironworks. Being in a position to 
know the origin and history of his patent, I propose giving 
you a short account of it, and shall then leave it to your 
engineering readers to judge whether Mr. Hackworth’s engine is 
not a complete piracy, and an attempt to evade the patent right. 

Mr. Slate is well known as the inventor of the high-speed 
blast-engine, and this speed he attained by means of an annular 
valve, the same as Mr. Hackworti’s, the only difference in the two 
engines being that Mr. Hackworth moves the cylinder (a me- 
thod Mr, Slate has discarded), while Mr. Slate moves the annular 
valve. The general design also is similar to that of Mr Slate’s, 
who has now his patent engines working successfully in many 
ironworks in this district, and they are now being introduced on 
the Tyne. 

It was in 1847 that Mr. Slate first turned his thoughts to the 
modification of the old style of blowing engine, and his attention 
was drawn to it by the very irregular pressure of the blast pro- 
duced by the large Bolton and Watt’s engine at Woodside Iron- 
works, and which is still in use; this he attempted to remedy 
by an ingenious cataract gear, and a large receiver outside the 
engine-house, all of which were more or less successful, but still 
failed to accomplish the real object, having found it impos- 
sible to produce a steady and at the same time cheap blast from 
that class of engine. 

He then turned his attention to driving blast engines at a 
high pressure, aud experimented first on a 14-inch cylinder at 
Woodside, to which he added a 40-inch blowing cylinder, with 
an ordinary cast-iron piston without rings, and which fitted 
loosely to prevent friction; and on the side an ordinary slide 
valve of as large a size as possible to allow the ingress and egress 
of the air. How far this was successful the following report in 
“ Tomlinson’s Cyclopedia of Arts,” which I quote, will show :— 
“Tn 1850 Mr. Slate erected, at the Woodside Iron Works, near 
Dudley, a 40-inch blowing cylinder, worked by a steam cylinder 
14 inches diameter; the stroke was 2 feet, the boiler 27 feet long 
and 4 feet diameter. On the outlet-pipe were placed four tuyeres, 
two of them 2} inches and 2 feet 2 inches diameter. The 
engine, being run up to its full velocity, reached 145 strokes per 
minute, at which rate the density of the air issuing from the 
four tuyeres was nearly 5 lb., and the engine was perfectly noise- 
less and steady, on account of the great regularity of the blast. 
With an adjusting expansive valve fitted to this apparatus, its 
full complement of blast thrown into one furnace, viz., 3,500 
cubic feet of air per minute, the pressure of the air in the main 
close upon the engine was a little over 3 lb. to the inch; at the 
tuyeres on the furnace it was rather under, the loss being due 
to the friction and leakage on account of the tortuous character 
of the main, which exceeded 300 feet.” 

Here it was that Mr. Slate discovered the real principle of his 
blowing engine, and finding many imperfections in the ordinary 
slide-valve, he supplied its place by the ingenious invention of 
the annular casing, which has a similar casing to the long 
D valve, but encircles the whole cylinder. This proved most 
successful, and a pair of engines were set to work at Corben’s 
Hall lron-works, near Dudley, and also at the Holmes Iron works, 
at Rotherham, but through want of skill in the management they 
did not meet the success and approbation they have subsequently 
done, and the inventor almost stood alone to defend his engine 
until 1854, when Messrs. Cochrane and Co., of Middlesborough, 
made further trial by putting down four of these engines, which, in 
spite of the prejudice against them, have proved eminently suc- 
cessful. 

This is Mr. Slate’s engine, which is fast gaining ground; and 
Mr. Hackworth so approves of his principle, that he has done 
him the compliment to adopt his ideas and plans; but not wish- 
ing to pay patent-right he tries to evade it, by moving the 
cylinder to the valve instead of the valve to the cylinder, a 
matter in either case that does not touch the principles of the 
patent, as it is quite evident that the mere moving of the 
cylinder or the casing has nothing to do with the principle of 
the patent, which consists in the annular casing encircling the 
cylinder, and the introduction of a number of portholes to allow 
of the ingress and egress of the air, which is the best means of 
carrying out Mr. Slate's original principle of working blast engines 
at high speed. Pia Iron. 

Stockton-on-Tees, Jan. 29, 1858. 





MINE VENTILATION. 

Sirn,—As mine ventilation is of such great importance, both as 
regards the safety of the miners and to those who invest their 
capital in coal mines, I take the liberty of proposing a new method 
of heating the air in the upeast shafts, where metal tubing is used, 
without the aid of a furnace at the bottom of the shaft, and con- 
sequently avoiding all smoke (which is very injurious to the tub- 
ing) from ever entering the shaft. 

It is a well-known fact where metal tubing is used in upcast 
shafts, that both the tubing and all other ironwork in such 
shafts are liable to rapid deterioration in consequence ,of 
smoke and water coming in contact with the tubing and 
ironwork, and turning the whole into a sort of plumbago, and 
softening it to such an extent that the tubing may easily be 
cut with a knife or bored with a cheese trier ; and this is the case 
(very often) in the course of ten or twelve years, and even sooner 
where a large furnace must be kept on to cause an efficient ven- 
tilation. The dense volumes of smoke filling the shaft must also 
tend to impede the air in its upward course, In such cases the 
tubing has not only to be renew ed at a very great cost, but the 
proper ventilation is actually endangered, as when the tubing 
begins to fail everybody is anxious to make it last as long a8 
possible, and on this account the danger is increased, as a single 
plate or part of a plate giving way, a great quantity of water 
under great pressure is instantaneously liberated, and the venti- 
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lation of the pit is in consequence reversed; the result of 
which ia fearful to think of, as the air would partially become 
stagnant, and in an atmosphere highly charged with carburetted 
hydrogen gas an explosion would be likely to take place. 

“As I have been engaged practically in putting in metal tubing 
and keeping it in repair for several years, I venture to make the 
above remarks. I may state that I have twice been engaged in 
renewing metal tubing destroyed by the smoke and injurious 
gases acting with the drippings of water on it. 

In the first case the tubing was lined with an inner ring of 
metal tubing, consequently the shaft was reduced in size; and 
this was a serious matter, as the shaft previous to lining was too 
small. In the second case there was not so much water behind 
the tubing, and we took the old out and entirely renewed it. 

In both cases the tubing had got very bad and frequently 
burst, and had to be repaired hurriedly, which was, however, 
done without any accident, except the stoppage of the pit for 
a time, 

To give some idea to those unacquainted with the injurious 
action of smoke and water on iron in such shafts, I may state 
that I have seen galvanised iron wire, used as signals, the same 
size as telegraph wire, completely eaten through in a month ; 
iron bolts to fix the conductors in the shaft go as rapidly ; even 
half-inch copper bolts will not last a great length of time ; gal- 
vanised twisted wire signal cords very soon go; and I have tried 
copper signal wire with as little success, Ultimately I was 
obliged to take the signal wire up the downcast shaft, and there 
they will last until they are worn away by friction in passing 
through the guide staples, 

If this damaging effect of smoke in upcast shafts could be 
avoided by any means at a reasonable first cost, the tubing pre- 
served, and an efficient ventilation kept up without incurring a 
continually increasing expenditure, it must be desirable to do so. 

The plan I would propose is to place a hot-air stove at or near 
the top of the upcast pit. The stove would be similar to those 
used at hot-blast furnaces. From this stove I would carry a 
length of pipes down one side of the shaft and close it at the 
bottom end. On this length of pipes I would cast several small 
branches turning upwards, those near the top of the shaft would 
have to be small in dimensions compared with the others below, 
so that the great bulk of the heated air would be conducted 
nearly to the bottom of the shaft, and the branches above would 
be discharging a small quantity of heated air to keep the tem- 
perature of the shaft more equal. The whole of these branches 
with an upward discharge of heated air would give an impetus 
to the current of return air, and act partially on the principle of 
the steam jet. 

A steam engine of small power would be required to force the 
air through the heater, down the pipe, and out of the small 
branches into the shaft. Either a cylinder or fan might be em- 
ployed for this purpose. There would be no difficulty in heating 
3,000 or 4,000 cubic feet of air per minute to a temperature of 
300 or 400 degrees. And if this intermingling of the return air 
from the mine would heat the shaft to 150 degrees, in most cases 
there would be an excellent ventilation. A pyrometer might be 
attached to the heater, and this would clearly show whether the 
man in charge of the engine and heater was doing his duty. 

There would be no dumb drifts required, as the air returning 
from the workings could not possibly come in contact with fire 
or anything to ignite it; the shaft would be quite clear, and 
never choked with dense smoke. No smoke could come in con- 
tact with the tubing, and consequently no chemical change 
could take place in any part of the shaft where iron is used. 

I write this to invite discussion, and trust that some of 
your intelligent readers practically acquainted with mine ven- 
tilation will give their opinions. No doubt, where there is no 
tubing or otner iron work in the shaft to get injured, a furnace 
is the most economical and safe mode of ventilation. 

Jan. 30, 1858. — 

THE GYROSCOPE—SILVER’S FLY-WHEEL GOVERNOR. 
Srr,—Like Mr. Rigby, I wrote, and write, not in a controversial 
or captious spirit, but with a desire to see the subject hetter un- 
derstood. The points of difference between us which Mr. Rigby’s 
last Jetter brings out, must, | fear, rest questions of mere opinion. 

In my opinion the best way of ascertaining if the instrument 
is correctly adjusted is to compare its results with those sought. 
I should not be satisfied with the modes Mr. Rigby suggests for 
ascertaining the errors arising from maladjustment and friction. 

With reference to Mr. Silver’s governor, I perhaps spoke too 
strongly in stating that the wheel would be “jammed fast” on 
the shaft. The action of the governor would, however, be se- 
riously affected by the composition of the angular motions, not- 
withstanding Mr. Silver's protest, backed by the diminutive 
editorial foot-note. 

The tendency ofa fly-wheel to rotate in a specific plane (to use 
Mr. Silver’s words), is not almost totally or at all annihilated when 
it is prevented from gyrating around either end of its spindle. I 
have a gyroscope which will rotate for twelve minutes, witha given 
velocity at starting, if its spindle is kept stationary. But if its 
spindle is moved angularly, the “gyrating round either end of 
its spindle” being all the while prevented, it will not, with the 
same velocity at starting, run for more than three or three anda 
half minutes. The time is unquestionably lessened by the extra 
friction on the pivots, caused by the effort of the wheel to move 
at right angles to the angular motion imparted to its spindle. 
The friction of the boss of the fly-wheel will, I should think, be 
greater in proportion than that of the pivots of a gyroscope. 
To ascertain how far the action of the governor would be 
affected in actual practice, would require more delicate experi- 
ments than I imagine to have been those alluded to as performed 
under editorial inspection. However great the defect arising in 
the way I have tried to explain, I believe it would be remedied 
in the way I before suggested. Epmunp Hunt. 

30th January, 1858. 
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SELF-MOVING MACHINERY. 
Sir,—Perceiving that the question of resistance is verging to- 
wards that of perpetual motion, and having never seen this idea 
(for, as I hope to be enabled to show, it is nothing more) so 
completely exposed and refuted as I think it might be, I beg to 
offer the following remarks upon it, which, if carefully consi- 
dered, would never have met with the reception which it has. 

I have myself thought that self-moving machines might be 
coustructed, by which [ mean combinations of machinery capable 
of continuing in motion as long as their materials lasted, but the 
considerations I am about to give have relieved me of all anxiety 
and doubt upon the question. 

Let us of the pump and water wheel, where the 
latter is intended to work the pump for i ipply. This ex- 
ample will answer as a type for all the contrivances which have 
or can be projected, even those depending, or more properly 
intended to depend, upon magnetism, there being in reality no 
difference in the true principle, as in every example it is possible 
to command a certain amount of force, which the projectors 
intend to be self-supplying, Thus it is absurd to fly to mague- 
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tism as a last resource, as it affords no greater means of success 
than any purely mechanical or hydrostatical contrivance, al- 
though this may not at first sight appear to be the case. But it 
is; and the great law, namely, “that it is impossible to increase 
the quantity, not the quality, of power applied,” is here the 
same, 

Now, suppose the water wheel to move with a force of 5 Ib., 
i.e., is every moment enabled to raise this weight. As no power 
is derived from the wheel itself, but some is lost by friction, it 
follows that the stream of water raised by the pump must every 
moment exercise a force of 5 1b. plus the amount lost by friction, 
it being, in fact, the identical power acting through the medium 
of the wheel. We have, then, a force of 5 lb., which is intended 
to raise not merely its own weight, which is impossible, but an 
additional weight corresponding to the friction of the wheel and 
pump. To say, then, that friction is the primary cause of the 
failure, this proves to be quite erroneous ; the great fallacy lies 
in neglecting to consider that no combination of any kind can 
enable any amount of power continually to sustain itself, be- 
cause, as it cannot be increased, it is unable to supply the 
amount originally given; consequently there is, neglecting all 
friction, a perfect equilibrium, as when equal weights are placed 
in a balance, and practically a cessation of motion. 

With regard to magnetism, it should be remembered that any 
apparent perpetual motion must necessarily be a deception. 
Where an intervening substance appears to counteract the attrac- 
tive force, as all bodies resist the electric current in proportion 
to their density, so that, whatever be the power of a magnet, it 
will require a substance of equal weight to nullify it, let its 
mass, density, and fibre be what they may. 

Mr. Morris does not appear to see that the “resistance” 
offered by a screw or other apparatus intended tu act by head 
resistance would, even neglecting friction, exactly counteract the 
amount of power gained, and more than equal it in practice, so 
that the real speed of a vessel thus fitted would he less than 
before, in proportion to the amount of friction accruing from 
the apparatus. The same will apply to the “discovery” of 
“56° 

Feb. 1, 1858. 


THE NEWCASTLE STEAM COLLIERIES’ ASSOCIATION. — 
AWARD. 

Str,—No one can take exception to the tone and purport of 
your remarks on the personal merits of Mr. C. W. Williams, in 
last week’s ENGINEER, under the above heading; but I beg leave 
to dissent from the inadvertent assumption that he has “ dis- 
tanced upwards of 100 competitors” for the award; since the 
professional agents, appointed by the association to conduct ‘the 
examination, having selected only four from 103, virtually ex- 
cluded ninty-nine from the race, of which they specially con- 
demned forty-four, and put aside the remaining fifty-five, includ- 
ing an entire class of sixteen, from competition, with which last 
mentioned, the favoured four would have had the greatest cause 
of apprehension. 

That the gentlemen who directed this affair should have 
arrayed the plans submitted to them in the order of their pre- 
sumed applicability and practical value—that they should then 
have determined to test three out of nine in the first class, and 
one out of fifteen in the third class—and that they should have 
wholly disregarded the sixteen in the second class, was, indeed, 
as you infer, a marvellous mode of procedure. On that point 
I anticipate no other opinion will exist, private, professional, or 
public; unless within the circles of their Association and its 
offices, 

As one of the sixteen so classified and passed over, by the 
professional agents, when informed that mine was not among 
the number selected, I was unquestionably deterred from enter- 
ing the list as a supplementary competitor, for reasons analogous 
to those you have so judiciously premised. It occurred to me, 
instantly on reading the printed intimation, that to accept such 
an alternative would be very like one’s appealing “frou Casar 
to Casar;” ina duplex form, too, and without the slightest 
hope of success. 

Firstly,—Because the professional agents to the Association 
had already tried a plan of their own, so satisfactory to them- 
selves as to make it the basis of further trials. 

Secondly,—Because competition, with methods preferentially 
chosen by them from the mass, would be to impugn the profes- 
sional ability of those gentlemen. 

Under which circumstances, feeling, in fact, that it might be 
considered to be contention rather then competition on my part 
to be so occupied, I tacitly declined the unpromising contest. 

Similar reflections influenced, no doubt, the other fifty-four, 
whose plans were preliminarily assumed to be adaptable to 
marine boilers; yet, that every one of so large a number, each 
of whom must have had reliance, more or less sanguine, on the 
superiority of his own plan, should have arrived at the same 
conclusion, is both remarkable and instructive. 

It is not, therefore, in an ultimate spirit of disappointment 
that I thus address you. I would sooner have the so-called com- 
petition terminate as it has, than have had my plan taken out of 
Class 2, to be tried against others, for which, it now appears, the 
professional agents of the Association had, @ priori, entertained 
so decided a preference. But, singularly enough, with that very 
plan, I offered Mr.C. W. Williams practically to compete with his 
own, in order to contrast the effects of Lot and cold air, at the 
conclusion of a long controversy I had with him, in the Mining 
Journal, on the 11th March, 1854. 

I now, however, prefer my Patent Regulating Air-Door for 
Marine Purposes, described in Tar Eneinger of the 11th Dec., 
1857; which invention could not be tried under the auspices of 
the Association, as 1 had not brought it into actual use until 
too late for entry upon the list. That it could not be so sub- 
mitted I have at this time no occasion to regret ; as very probably 
it would have been placed in the second class, and have thereby 
lost all chance of friendly consideration ; whilst its well-proved 
utility (practical instead of experimental) on board steamers of 
all classes—its undoubted efliciency for marine purposes in dif- 
ferent climates and under the ever-varying conditions inseparable 
from sea-going boilers—form the fairest (as I hope it will soon 
be the most profitable) grounds of consolation for the discourage- 
ment I have to acknowledge at the hands of the Association, 
through their professional agents. 

Allow me emphatically to add, that I do not apply the term 
“ professional agents” to the gentlemen employed by the Asso- 
ciation in any offensive sense. know no other correct means of 
describing them. They were not “arbitrators,” as erroneously 
supposed by the Times and other journals; they were not a com- 
mittee delegated by any public, professional, or trade association 
from among its own number; neither were they commissioners 
appointed by the Government. Solely in the interest of its mem 
bers they represented the Association alone ; and in the per 
formance of the duties entrusted to them, they were, to all 
intents and purposes, the professional agents of the Newcastle 
Steam Collieries’ Association—nothing less and nothing more. 

J. Lizz STEVaNs. 











1 Fish-street-hill, City, 1st Feb., 1858. 





BOURNE’S STEAM TRAIN FOR SHALLOW RIVERS. 

Patent DateD 26TH Jung, 1857. 
Tre train by which Mr. John Bourne, C.E. (of Billiter-street, 
London), proposes to accomplish the navigation of shallow rivers, 
consists of a steamer and a train of barges, articulated to one another 
by circular joints, se as to admit of lateral and vertical deflection. 
The different constituent vessels of the train are made with their ends 
either concave or convex, and each convex end fits into a correspond- 
ing concave end, without leaving any considerable space between 
them, so that the train is virtually a very long jointed vessel, of 
which it is preferred that the steamer should constitute the first com- 
partment. Each convex end has, at the central point from which the 
convexity is swept, a strong pin, from which two rods or stays proceed 
to the outer edges of the contiguous concave ends, and these rods 
always keep the constituent barges of the train at the right distance 
apart, and prevent them either from touching one another, or from 
having too great a space between them. ‘The train may be steered 
either by rudders at the bow and stern, or by employing two separate 
engines to work two paddle-wheels not connected with one another, 
so that one wheel may be turned ahead, and the other astern. But 
the mode of steering or guiding the train which it is preferred to 
employ consists in an arrangement by which the first and large 
barges of the train may be moved in any desired angle with the body 
of the train, by means of suitable mechanism applied for that purpose ; 
and the nature of the course which the train will pursue will depend 
upon the direction and amount of the deflection given to the terminal 
barges. In some cases suitable deflecting apparatus is proposed to be 
employed between each of the barges of the train, so as to throw them 
into a curve or circle, the action, in fact, resembling that which the 
muscles exert upon the vertebre of a fish or other animal; and by 
this action the train is constrained to pursue the direction of the curve 
into which it is thrown. 

In order to assist the train over sandbanks or other shallows in the 
rivers it navigates, the paddle-wheels are made to project somewhat 
below the bottom of the steamer, so that they will be the first part to 
take the ground; and in case the ordinary power of the engine is in- 
suflicient to draw the train over, multiplying gearing is applied to the 
paddle-wheels, which gearing, when thrown into action, will turn the 
paddle-wheels round with a slow motion, but with so much force as 
will suftice to draw the steamer over the bank, even although there is 
no water upon it at all; and if the steamer gets over she can draw over 
the sueceeding barges one at a time, by disconnecting them from one 
another, and by drawing up each in succession by rope proceeding 
from the steamer. In some cases it is proposed to accomplish the 
propulsion of the steamer by means of jets of water, set in motion by 
horizontal revolving arms or blades, like those of a centrifugal fan, 
set in a suitable water-tight case in the bottom of the vessel, and 
this instrument, which is larger in diameter than the breadth of 
the vessel, sucks in the sand and water at its central part, and 
discharges them at its circumferential part through an opening or 
openings pointing astern, thus clearing away the sand from beneath 
the bottom, and at the same time propelling the vessel. In other 
cases Mr. Bourne proposes to propel the steamer by meaus of a single 
paddle wheel at the bow, instead of the usual paddle wheels at the 
sides, and this wheel, by projecting below the bottom, clears a pas- 
sage for the vessel by removing the sand. In other cases he proposes 
to apply two screws revolving in opposite directions in the bow of the 
steamer. These screws, which are of large diameter, and only par- 
tially covered by the water, project somewhat below the bottom of 
the steamer, and they sweep away to each side the sand or other im- 
pediment which may be in the steamer’s track, and clear a course for 
her, so that she will run in the channel which she has just cut. The 
| train may thus be impelled either by paddle wheels at the sides or at 
the bow, by screws turning in opposite directions in the bow, or by 
an instrument resembling a revolving fan or centrifugal pump in 
the bottom; and any proportion or combination of these methods 
| may be employed simultaneously for propulsion, for aiding the progress 
of the train over the shallows. 

The whole of the vessels or barges constituting the train it is pre- 
ferred to build of iron, and when so built the steamer is turned by 
} means of iron pipes rising up above the deck from the bow to the 
| vicinity of the paddle boxes, and descending from thence to the 
| 
' 
| 





stern. On each side of the steamer near the stern is placed a rudder, 
which usually lies inoperative against the ship's side; but should the 
steamer require to be detached from the train and proceed by herself, 
these rudders will then come into action. To prevent the train from 
turning round in descending a rapid river, should the steamer or 
| first barge happen to get aground, Mr. Bourne applies a mast or pole 
in the last barge, which can be immediately dropped through a tube 
| passing from the deck through the vessel's bottom, and this pole, by 
| engaging the bottom of the river, anchors the stern of the train, and 
prevents it from being swung round by the current; and when the 
steamer is again ready to advance, the pole can be drawn up by 
means of a rack, screw, or other usual arrangement for such a purpose, 
or in like manner the mast may be sank into the ground by the 
weight of the last barge being thrown upon it, To enable the dif- 
ferent constituent barges of the train to be steered in unison, a large 
hand, moving upon an are or dial set in a conspicuous position is ap- 
plied in the first barge, so as to be visible from all the succeeding 
barges, the amount of deflection they ought to observe, and the track 
they ought to pursue. To enable the train to ply by night, a powerful 
lighthouse is placed in the bow, formed either with a number of con- 
centric wicks with oil, or formed to burn naphtha vapour on the prin- 
ciple of a blast furnace, a current of air being driven up through the 
naphtha vapour, either by means of a centrifugal fan or otherwise, so 
as to compel a vivid combustion. To prevent the sandy or muddy 
water of the rivers from destroying the boilers, the feed water is first 
filtered by passing it through filter bags, like those commonly em- 
ployed in sugar refineries. . 
Figs. 1 and 2 give a general view of the arrangement and arti- 
culation of the train. It is proposed that the train should consist of 
a steamer and five barges; but the number of barges may be increased 
or diminished, as occasion requires; and it is intended that the train 
on its voyage should often unhook one barge and hook on another, 
so as to prevent delays in the transfer of cargo. The barges are con- 
nected to the steamer and to one another by means of the rods A, B, 
A, 3, turning upon the centre A, from which point the ends of the 
barges are swept, so that the same distance is always maintained 
between them, at whatever angle with one another they may be set. 
Fig. 3 isa longitudinal section of the steamer, and Fig. 4 a plan; 
Fig. 5 is a transverse section through the paddle boxes; and Fig. 6 
a transverse section at the end of the boilers, the last two figures 
being drawn to double the scale of Figs. 3 and 4. A_ is the point of 
traction, and A, B, A, B, are the two draw bars by which the steamer 
is connected to the barges behind her. The attachments of the draw 
bars at A and B, 3B, consist of strong pins or spindles, projecting 
above the deck of the steamer at A, and the deck of the barge at 
B, B. The deflecting apparatus consists of an ordinary steering wheel 
and chain barrel, upon which the chain C, C, is wound in the usual 
manner, and this chain passes over pulleys at E, EF, attached to the 
barge and pulleys at D attached to the steamer, while the ends of the 
chain are attached to the barge at the points B, B. It follows from 
this arrangement that when a strain is put upon the chain, the points 
D and E approach one another, either upon one side or the other, 
depending on the direction in which the steering wheel is turned, and 
the steamer is thus set at any desired angle with the train, 
by which the direction which she pursues through the water is 
correspondingly affected. The same species of apparatus is employed 
to deflect the last barge of the train, and also all or any of the 
intermedi: ; and this apparatus may be exchapged for 
any equivalent deflecting apparatus producing a similar result. M 
is a check chain, to prevent the steamer from being angled so far 
1s to cause the points E, KE, of the barge to jam against the sides of 
the steamer, and to obviate this result the ends of all the barges must 
always be less than a semicircle. It is quite immaterial whether the 





barges 








stern of the steamer is made concave or convex, and it is also imma- 
terial whether the barges are made alternately with two convex ends 
and two concave ends, or whether there is one concave and one con- 
vex end to each; the only material point being that the articulation 
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should be such as to enable the train to bend in any required direc- 
tion, without any considerable space being left between its con- 
stituent barges. F, F, are the paddle wheels; G, G, the cylinders ; 
H, H, H, the boilers; and P, P, P, the truss work of pipes for giving 
longitudinal and transverse strength to the vessel. ‘These p'pes it is 
preferred should be rolled wrought-iron pipes, with mallea le iron 
flanges rivetted upon them, which flanges are to be truly faced and 


bolted together; but the short cross pieces at the points of junction of | 


the longitudinal and transverse pipes may be of cast iron for facility 
of construction, 
Mr. Bourne also describes in his specification arrangements by 


which a centrifugal propeller, worked on the principle of a revolving | 


fan, may be applied to the steam vessel or leading barge of the train. 
This arrangement consists of a vertical revolving shatt upon which 
the crank of the engine is fixed, and a fan with revolving arms, 
which may be six in number. 
sides with spikes projecting below the bottom of the ship, or are tied 
together with rods carrying spikes. ‘The case in which the cen- 
trifugal propeller revolves is water-tight at every part, except where 
the spikes project through the bottom. The spikes stir up the sand, 
and the sand and water are drawn through the open part of the casing 
by the centrifugal action of the propeller, and are discharged through 
nozzles at the sides of the vessel. Another arrangement is also 
described by which the steam vessel or first barge of the train is pro- 
pelled by a single paddle wheel in the bow, instead of by two paddle 
wheels at the sides. The paddle wheel is made so as to project seve- 
ral inches below the bottom of the vessel, in order that the tloats may 
scoop up the sand when the vessel comes to shallow water, and thus 
cut a channel for the vessel to pass through. 
is described in which the steamer or first barge of the train is pro- 
pelled by means of screws or vane wheels, revolving in opposite 
directious at the bow; those screws or vane wheels being only par- 
tially immersed in the water, and being so set that the lower edges of 
the arms or blades project below the bottom of the vessel. The blades 


of the screws or vane wheels may be planes set obliquely to the 
revolving shafts, or they may be spiral, or of any other form, the form , 


These arms are studded on the lower | 


Lastly, an arrangement | 


not being material in any degree; but they must project into the 
water sutliciently, not only to obtain adequate propelling surface to 
drive the vessel in an efficient manner, but also to stir up the sand of 


the bottom of the river when the vessel gets into shallow water, | 


and thus clear a channel that the vessel may pass easily through it. 
The arrangement first described, and of which we have given illus- 
trations, is that which is now being carried out for navigating the 
Indian rivers. 








CarniaGce Borpinc.—Nover axnp Important Parent Int- 
PROVEMENTS.—Mr. H. Deacon has just perfected some improvements 
which are remarkable for their departure from the generally accepted 
laws which influence the suspension and draught of carriages. Mr. 
Deacon practically evidences his peculiar notion in a brougham he 
terms “ The Repose,” at present on view at Hale and Co.’s, coach 
makers, Mortimer-street, Cavendish-square, and which certainly pre- 
sents an extremely elegant appearance, resulting from a happy com- 
bination of harmonious lines, independent of any consideration of ac- 
tual fitness. But with quaintness of form several valuable elements 
of utility have been secured. For instance, much greater ease and 
| comfort are consequent over all other springs by the method of sus- 
| pending the body of the carriage upon a “stationary double-acting 
| vertical spring,” never before used; and which, in co-operation with 
| a “ step brace” on either side, permits the centre of gravity being 
| lowered to suit the convenience of an invalid. Thus the elliptic spring 
| and its uneasy motion, so much complained of, are dispensed with, 
while the carriage is more easily turned, without that strain which 
arises in ordinary carriages when the off wheel is making the round, 
| and which, when on an incline, has occasioned so many an upset. By 





are obtained, which superinduce a noiseless transit—the more appar- 
ent when conversing while riding in crowded aud over rudely paved 
thoroughfares. With this additional strength, too, an immunity is 
secured against that absurd condition which the common cab and 
brougham aie Liable to —tinding Usemseives traveliing, alter any 


sharp concussion, hind-wheelless. These “double action vertical 
springs” can be applied to any carriage, and the fore part improve- 
ment used without either the step brace or C spring. Moreover, by 
the raised position of the former, a decided security is obtained in pre- 
venting injury to valuable horses from the impossibility of their hind 
legs touching any portion of the vehicle—a contingency which, in the 
case of the elliptic springs, induces spirited animals to kick. Mr. 


' Deacon is far from being a tyro in improvements of this description, 


as many of the advantages secured of late years inthe build of car- 
riages and strees cabs are traceable to that gentleman, who, if our 
memory serves us, submitted plans to, and which were approved of 
by, the late Lord Lichtield, by which the draught of the mail coaches 


' and carts would have been reduced about one-fourth, and whereby 


some £12,000 a-year would have been saved to the Post Office, ac- 
cording tothe notions of the Dake of Richmond, Mr. Johnson, the 
then Comptroller of Mails, and Mr. J. Mills, the agent to the cele- 
brated Telford the engineer. The advent of railways, however, post- 
poned the conveyance of mails on common roads—alterations which 
are now showing themselves in other vehicles from the same experi- 
enced source. 

Tue Tevronta STEAMER—The Teutonia steamer, which arrived 
at Southampton on Sunday from Rio de Janeiro, came home in bal- 
last, having her machinery damaged. a 

Mr. Wwirwortn’s ARTILLERY ExpertMents.—In pursuing 
those careful experiments which he undertook for the Government, 
principally to improve the rifle, Mr. Whitworth adapted a poly- 
gonal spiral bore of a uniform pitch, but more rapid than could be 
attained by grooves. This bore has enabled him to surpass the 


| range and penetration of the Enfield rifle; and the strain of the 
! projectile being distributed evenly over every side of the polygon, 


these ingenious contrivances greatly increased steadiness and strength | 


iron can be substituted for lead in the projectile. Moreover, Mr. 
Whitworth has discovered in the course of his experiments that 
according to the quickness of the turn in the polygon is the length 
of the projectile that may be fired, so that 24 Ib. and 48 Ib. shot 
have been sent to extraordinary ranges with half the usual charge 
of powder from un ordinary 12-pounder howitzer. 
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TO CORRESPONDENTS. 


Norice.— The first two volumes of THE ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume III, price 18s. Orders received by the Pub- 
lisher, 163, Strand. 

A W. P. 8.— We will endeavour to meet the want you notice with regard to the 
gyroscope as soon as possible. We have a cut already prepared. 

A. X.— We can have no objection to receive your sketch ; but we cannot promise in- 
sertion without seeing your communication. 

Inon FounpERs.—As nearly as possible two tons of coke are consumed in the pro- 
duction of one ton of pig iron. 

Susscriser (Barnsley).— We cannot advise you to do anything except write 
again, as we presume you cannot call, which would be much beter. It is not 
usual to return testimonials, and on this account it is always better to forward 
copies rather than part with the originals. It is likewise quite unusual to commu- 
nicale with applicants for appointments unless their attendance is required. 

A Constant READER.— We think you will find all the information you require in 
Mr. Joseph Glynn's small work on “ Water Power.” It is published in Weale's 
series at 1s. 

H. L. O. (London.)— We are of opinion that a vessel could be constructed of the 

kind you name, but we think the only safe way of deciding such @ question is 

lay down the lines, and work out the problem as if a@ vessel had actually to be 
built. This would be, except for those accustomed to it, a tedious work, but it ts 
the only safe method of arriving at the truth, 


FLOATING OF ICE. 

(To the Editor of The Engineer.) 
Sta,—Allow me to call the attention of “ Sigma," whose letter appeared in 
your number of the 22nd inst., to a familiar experiment which conclusively 
demonstrates that “the levity of ice as compared with water” is not 
owing to the presence of either hydrogen, oxygen, nitrogen, or any other 
compressible body. I refer to the experiment of filling the hollow of a 
strong iron ball with water, then plugging up the entrance to the hollow 
and exposing the ball to a temperature that will freeze the water in its 
hollow. The ball will be rent as the water crystallises. 

Water, I understand, absorbs the constituents of atmospheric air in a 
different proportion to that in which they exist free, naturally ; and this may 
account for Priestley having found the air bubbles of ice to be composed 
(principally ?) of nitrogen. 

The rule is, that heat decomposes; and I know, at present, of no ex- 
ception to that rule. A. W. P. 8. 

Edinburgh, Jan. 30, 1858. 

AIR BUBBLES IN ICE, 
(To the Editor of The Enginecr.) 

Smrx,—Allow me to inform “ Sigma" that the inferior density of ice is 
supposed to originate from its formation being composed of crystals which 
are farther apart than the atoms of water, or, more properly, whose inter- 
stices are larger and more numerous, and depend, of course, 
forms of the crystals. The atoms of fiuids may, I think, be presumed to 
be spherical, and, consequently, to touch each other in only one point, so 
that, by the distance apart, we may understand the greatest direct distance 
intervened by the interstices. J. A.D. 

lst February, 1858. 


INDIA-RUBBER VALVES FOR STEAM-ENGINES., 
(To the Editor of The Engineer.) 
Sim,—Our attention having been directed to the request of your corre- 








upon the | 








two sides of his boiler—is not only entirely removed from the influence of 
any radiant heat from the furnace, but is wholly out of the line of the 
current of heated products carried along what he calls “ the single passage 
from the fire to the chimney." This portion of the surface of the boiler 
can, consequently, be of little value as a recipient of heat. 

Your correspondent seems to think that increasing the length of a boiler, 
as he proposes to do, will be the means of presenting a greater area of 
heating surface. He forgets, however, that every foot of additional length 
he gives to a boiler, already sufficiently long, has its own additional body of 
water to heat and evaporate. The merely adding to the length of a thirty 
feet cylindrical boiler cannot be calculated on as increasing the plate- 
absorbing surface; whereas, adding to the length of the run or flue by 
carrying it round the boiler with what is called a wheel draught, gives both 
additional time and distance, along which the heated products will be con- 
veyed, imparting heat to the water along every inch of that distance. A 
sixty-feet boiler, where there is but “‘a single passage from the fire to the 
chimney,” and under the boiler, is, in fact, as regards heating surface, 
no more than two boilers of thirty feet each, but without the second fur- 
nace which these would have. 

Your correspondent seems to have paid but little attention to the tem- 
perature of the products carried along the “ narrow flue,” as he calls it, or 
he could not have made the assertion, that “* with a narrow flue the flamo 
strikes so hard upon the plates over the fire, that they are burned down in 
a very short time.” Now, the current of heated products carried along this 
* narrow flue” never approaches “the plates immediately over the fire ;" 
and with a forty-feet boiler would not be nearer than between sixty and 
seventy feet of the furnace end. Cc. W. Witiiams. 

Liverpool, Jan, 30th, 1858. 

DRAWING SPIRALS. 
(To the Editor of The Engineer.) 
Sm,—Perhaps some of your correspondents can inform me if there are 
any instruments in use for drawing spirals. M. W. 
THE LIVER ENGINE. 
To the Editor of The Exgineer. 

Sm,—I had hoped that this subject had been set at rest, but it appears 
“One who has Whistled” is still discontented. He speaks of the “ Liver 
double fire-box.” On his own showing, the “ Liver” had not a double fire- 
box, only double fire-bars, If it will make your correspondent happier, he 
may believe that the fire-box was entirely new, for whether it was new or 
not is really beside the question. The diagrams sent you are assuredly in- 
correct, but supposing they are correct, they do not show that Mr. Gray's 
invention was at all similar to mine. I have only one set of bars, and my 
combustion chamber is entirely separated from the fire-box by a mid-feather 
right across, with tubes, through which the gases pass from the fire. My 
patent is not for smoke burning, like Mr. Gray's, but for smoke prevention. 
As regards the admission of air, Mr. Gray allowed the air for the upper 
bars to pass through the lower bars, which is just the contrary plan to 
mine. 
mean air holes. Your correspondent asks, if I am aware that the * Condor” 
has been refitted. 1 am quite aware of it, and can inform him that she was 
refitted not because she was not eminently successful as a coal-burning 
engine, but for reasons quite irrespective of the engine's merits ; and of this 


| Ieannot help believing the writer who prefers to assume a nom de plume 


spondent, “ D. V.,” for information on the above subject, we beg to tender 


to him and your readers our experience thereon. 

Ist. The openings in the grid bed should be about one inch square, or 
such form as to give an area of one square inch. 

2nd. The guard should be as large as consistent with due space and 
freedom for the discharge of the water, and be slightly curved on its under 
side. 

3rd. It is desirable that all circular valves should be perfectly free 
between the grid bed and guard, and thus be allowed to lift vertically, 
while the liberty to rotate on their axis according to the motion of the 


water, ensures that constant change of position so conducive to great | 


durability. 

4th. Air-pump bucket valves are usually made circular, and the improve- 
ments of Jate years have included the adoption of the circular form for 
foot and delivery purposes, either as single valves or a number of small 
circles used in series to obtain the requisite discharging area. 

5th. Where rectangular valves are still employed, it is desirable to use 
the finest or most elastic quality of vuleanised rubber “termed A,” as 
most suitable for the hinge-like motion ; the guard should be firmly bolted 
down to prevent its vibration. 

For the information of your correspondents and numerous scientific 
readers, we would state that air-pumps are now usually “ packed” by a 
simple band of vulcanised rubber instead of gasket, wood, or metal pack- 
ing, and that the result is in the highest degree satisfactory. 


Manchester, Jan. 2nd, 1858. CHARLES MACKINTOSH AND Co. 





SOLID AND MOLTEN IRON, 
(To the Editor of The Engineer.) 
Sm,—Will you allow me, through the medium of your columns, to put 
two or three questions to your correspondent, “ Old Crank.” 
lst. May not the sinking of the metal in the “head” of a casting be 
looked on as evidence that the already hardening shell of the casting is 
expanding, and thus affording room for more metal to run in ? 
2nd. Has he never observed any difference in the hardness of ice at 
different temperatures? Is not “ Wenham Lake" hard? Is not that on 
the ponds, during a thaw, soft ? 
3rd. Is he sure that water is as fluid at the freezing as at the boiling 
point? Do we not find the spiritin the level tube move sluggishly in cold 
weather, and that at temperatures far above its freezing point ? 
Jan. 30th, 1858. 





J. K. P. 
(To the Editor of The Engineer.) 


to giving his name is more perfectly aware than even I am, or any other 
man in the world. Joun DEWRANCE. 
Hanover Park, Ist Feb., 1858. 





MEETING FOR NEXT WEEK. 
INSTITUTION oF CrviL ENGingers, Tuesday, February 9th, at 
Discussion upon Mr, J. Henderson's Paper “ On the Methods generally 
employed in Cornwall in Dressing ‘Tin and Copper Ores,” and, if time 


8 p.m.— 


permits, a Paper “On Submerging Telegraphic Cables," by Mr. J, A. Long- 
ridge, M, inst. C.E., and Mr, C. H. Brooks, 
Advertisements cannot be quaranteed insertion unless delivered before cight o'clock 





on Thursd ay evening in cach week, The charge for four lines and 2 
half-a-crown ; each line afterteards, sirpence. The line averages eleven wor 
Blocks ave charged at the same vate for the space they fill. 

Letters relating to the publishing and advertisement dep ‘ 
to be eddressed to the publisher, Mx. BranaRp Luxtox, Lngineer-opice, 163, 
Strand, London. All other letters and communications to be addressed to 


the Editor of The ENGixgeeR, 32, Bucklersbury, Loadon. 
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THE LEVIATHAN. 


| SINCE our last notice of the progress of the Leviathan a 


real and unmistakable step has been taken towards the 
completion of this great and almost national work—a step 


| which thousands of persons have been anxiously looking 


| for 


Sm,—I hasten to avail myself of your kind permission, and to insure a | 


compliance with the terms on which it is granted. 
supposing that the amount of contraction that must take place at the 
melting point of cast-iron, to cause clean solid metal to float, has been 
wholly lost sight of by all who uphold this strange theory, but which, I 
think, is quite sufficient of itself to upset it altogether ; for the said expan-: 
sion, at the point of solidification, must equal 300 cubic inches to one ton 
of metal, so that, in a casting of that weight, having a feed head averaging 
five inches diameter, the metal would rise fifteen inches therein! ! |—but 
such an occurrence in practice was never either seen or heard of by any 
foundryman living. 

Again, it is a very common opinion amongst ironfounders generally, that 
the hotter the metal is poured into a mould the greater will be the amount 
of contraction; and, although I hold such to be perfectly true, still not so 
as to affect the general dimensions of the casting. for no alteration in its 
size can possibly take place until the commencement of solidification, 
as, whilst the metal remains fluid, it must fill the mould, and the contrac- 
tion which takes place during the solidification of smaller castings will be 
readily seen in the hollow sinking that is always to be found round the 
runner, and which hollow will be greater or less, according to the temper- 
ature at which the metal has been poured. OLp CRANK. 

Greenwich, Feb. 3, 1858. 


SETTING BOILERS. 


I will at once begin by | 





(To the Editor of The Engineer.) 

Srm,—Your correspondent, P. K. Hunter, in your number of Jan. 22nd, 
has boldly characterised the statements made by me, in a letter in Tue 
Enereer of 25th December last, as “ utterly absurd.” In that letter I | 
suggested the carrying the flue along the sides of the cylindrical boiler, in 
preference to allowing the flame and heated products of combustion to pass 
in e direct line, with a straight flue, to the chimney. You have alr eady, in 
& foot note to his letter, sufficiently replied by referring to the additional 
time gained in enabling those products to have their heat transmitted to the 
water. To the advantage of time gained, I may add the increased distance 
which they would be enabled to travel, and along which they would be | 
effectually imparting their heat. P.K. Hunter asserts that “a greater 
amount of heating surface can be exposed to a single passage from the fire 

to the chimney.” In this he overlooks the fact that the greater portion of 
this so-called “ heating surface "—that, for instance, which reaches up the / 


during the last four months—namely, the launch, 
which was contemplated as long ago as last October. 
After all that has been said on the subject of the lauanch— 
after all the fear that many persons entertained, notwith- 
standing its absurdity, that the vessel would never be got 
into the water—after all the pushing and pulling to which 
she has been subjected—and after all the money that has 
been spent about her, there she lies at last snug enough at 
her moorings, fixed stem and stern, to be fitted with masts, 
sails, deck and cabin fittings, and a hundred thousand other 
things, which will be necessary before she can be trusted to 
herself to perform her maiden trip; there she lies, a great 
mechanical fact, big enough to be seen and admired by all, 
and to prove beyond doubt that the ingenuity and enter- 
prise of men are not upon the wane, but that, with means 
at their disposal, iron becomes as clay in their hands, to be 
moulded into the most huge masses and shapes, and into 
forms which defy the very elements themselves. There is 
only one drawback to works of this kind. It is not the 
first cost of them, or the difficulties of their execution, that 
render gigantic ships, locomotives, bridges, tunnels, or 
other works, such notable subjects of interest when they 
are occasionally undertaken, but frequently the wonder 
and admiration with which they are regarded result from 
the knowledge that in their execution vast sacrifices must 
be made, that many of their promoters are true heroes, and 
are consequently legitimate objects of reverence, that the 

contributors to works of this kind are fre quently those who 
render up their all as an altar-offering to Science and Art, 

and who, in the very nature of things, can never realise the 
slightest personal benefit from the sacrifices the y make, 
Although all this is rarely spoken of by those who point 
with pride to any great national works, yet we believe 
these considerations constitute an important part of th 

admiration with which we behold great mechanical projects 
such as theconstruction of the Leviathan. Weare of course the 

very last who should underrate the credit due to those who 
propose and carry out great mechanical works; but_know- 
ing, as we do, hundreds of men with very large and mag- 
nificent views on subjects connected with earth, air, fire, 





Your correspondent has conceived the rivet heads in the drawing to | 
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and water, we cannot suppress the admiration and reve- 
rence we fecl for the actual paymasters for the solation of 
great mechanical problems w hile we are dwe ‘Hing on the in- 
genuity and skill of those engaged in working them out. 
All comparisons and we shall consequently not 
attempt to make any between the promoters and con- 
structors of the Leviathan. To cach class belong certain 
honours which we can freely render—to cach is the other 
deeply indebted; for we ‘hold that the obligations of 
employers and employed are nrutual, and that the engineer 
owes as much to the company that employs him as the 
company to the engineer who successfully carries out its 
work. 


are odious ; 


The Leviathan is really a very creditable work, Few 
menu, whether their tastes lie amongst mechanics or the 
muses—whether they be lords or lawyers—can fail in 
secing that the gigantic vessel is well put together, and 
that the workmauship refiects the highest credit on all 
concerned in her construction. Whether she will answer 


all the expectations of her constructors is as yet uncertain ; 






but we must recollect that she is a great experiment, and 
that should she fail in some points, it is no more 
than we must reasonably look for in a work of a 
kind so unprecedented. Even supposing she fail in 
many respects, which is not at all probable, yet there can 
be no doubt that she will teach us most important 


and lessons 
a trial such 
Very great allow- 
made for the vast v: ariety of opinions which 

xist as to the manner of carrying out such 
and failure in a few poiuts, if it occur, must be 
lenientls judged, as it is hardly possible that the best ar- 
rangement in every particular should have been adopted. 
Some mi ay object to her size, some to the precise mode of 
propulsion, some to the pressure of steam at which it is in- 


lessons upon the subject of ocean navigation, 

which we could learn in no other way than by 
is that which she is intended to make 
ance be 
must ‘ 


ah WOrK ; 


must 
ever 


tended to work her, and some to one thing and some to 
another; but we think every one will acknowledge that, 


taking the whole structure as she may now be s 
natural clement, she presents a ve ry fair prospect of suc- 
if the conditions and views with which 
is been built be possible. Although we can see many 
things about her which, to our own mind, are capable of 
being improved, yet we have no hesitation in saying that, 
had the work of her aateas tion been placed in other “hands 
than those to which it has been entrusted, the actual result, 
taken as a whole, would not have been more satisfactory. 
Those who have started in the construction of any works of 
which no examples existed, well know the infinity of shape 
which such things may assume, and, even after the most 
careful thought, they frequently have found great diffi- 
culty in deciding _ any particular method out of the 
namerous plans “which have suggested themselves. In 
working out important mechanical problems, it not unfre- 
quently haypens that, after full evidence has apparently 
been obti sined, and which has led to the adoption of any 
special mode of proceeding, the experience gained in the 
progress of the work, whatever it me Ly be, complete ly upsets 
the views entertained prev iously to commencing operations ; FY 
and not until it is too late, is the most advantageous method 
discovered of accomplishing the end in view. 

With regard to the actual completion of the launch 
of the vessel little need be said. Had the weather been 
favourable, last Saturday was the day upon which it was 
intended to complete it, but the weather was anything but 
favourable, and the launch was consequently deferred until 
the following day. As the tides would have been consi- 
derably lower on Monday there appeared no alternative, 
except at the risk of a delay of some wecks, to make the 
attempt at floating the vessel on Sunday, and, as it fortu- 
nately happened, it was attended with success. Although 
Friday is, amongst all ship-builders, or rather their - 
considered an unlucky day for launching a vessel, n 
scruples seem to deter them from endeavouring to accom- 
plish such a work on the Sabbath; and the‘appearance of 
the Millwall yard on the day in- question was sufficient 
evidence of how intense were the interest and curiosity as to 
the result of their labours of the men engaged in building 
the Leviathan. ‘The few feet which remained of the ways 
for the vessel to pass over having been, by the usual appli- 
ances, traversed some time previously, the kindly water 
lapped its tidy arms round the waist of the Leviathan’ on 
Sunday afternoon, and — little effort bore her off, amidst 
the acclamations of the assembled crowd, into the middle 
of the stream. Here tins powerful tug boats, two at the 
head and two at the stern, lent their friendly aid, and after 
a good deal of hallooing and shouting, which is inseparable 
from a launch, and the most strenuous exertions on the 
part of Captain Harrison, who peremptorily, and, as we 
think, not unkindly, but quite unfeelingly, ordered men to 
avast heaving, haul away, and cast off chains and tackle 
which had taken twenty times their number many days to 
secure, the Leviathan was safely conduc vg to the Govern- 
ment moorings off Deptford, where she will float at all 


seen in her 


success under 


COSS, 


ne al 


times of the tide, there being nearly double her draught of 
water even at low water. All Government things 
being naturally very heavy and immovable, there is 
no fear that she will be disturbed, cither by wind or 
waves, from her present position until a trial trip is deter- 
mined upon, after which, if not before, we shall again have 


the pleasure of addressing our readers on the great mecha- 
nical wonder of the day. 





PUBLIC CONVEYANCES, 
WE have, in common with many of our contemporaries, 
spoken, on several occasions, and that in no measured terms, 
of the miscrable accommodation afforded in our public con- 
veyan We h pointed oat ho ide, how long, and 
how hig! ol yu hou couifort of pas- 
senge? 39 dled lw proved to a i, except 
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length, 
a very 
smali ine! as to render it a matter 
of no importancé ards the draught of the vehicles. 
It is not our intention, at least on the present occasion, to 
go over this ground again; first, because there can be no 
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doubt that the omnibus-travelling public must reconcile 
itself to wear out all the omnibuses now in use; secondly, 
because there is some chance—although, judging from our 
experience of what has already been effected by the London 
General Omnibus Company, a very small chanece—of omni- 
buses of an improved construction being introduced with 
the proposed street tramways. Promises to serve the public 
better than it is now served will, doubtless, constitute the 
Tramway Company’s main argument in favour of the measure 
which Parliament will be asked to sanction during the 
»resent session ; but, considering that few members of the 
latices are omnibus travellers, and consequently that 
few of them will be personally interested in the question 
which will be brought before them, we conceive a double 
duty devolves upon the press, as guardian of the pub- 
lic, in insisting upon its convenience being consulted in 
a matter of such great importance as the establishment of 
tramways throughout London. ‘lhe application of the 
London Omnibus Tramway Company, which is the same as 
the London General Omnibus Company, for parliamentary 
powers to enable it to construct tramways throughout the 
metropolis, will present the very best opportunity, and 
perhaps the only one which may occur, for obtaining such 
concessions for the benefit of the public as shall serve to 
protect it from those abuses which, experience tells us, so 
certainly follow the possession of extensive powers by 
unscrupulous monopolists. 

There will be time enough to discuss the several provi- 
sions of the London Omnibus Tramway Company’s Bill 
whilst it is before the Standing Orders Committee, but the 
present seems a most fitting season for drawing attention 
to the manner in which the omnibus traffic of the metropolis 
is being conducted along many of the most crowded 
thoroughfares, and what means the great monopolist com- 
pany adopts in order to suppress every attempt at improve- 
ment in the vehicles themselves or in the manner of work- 
ing them: for there is almost as much room for improvement 
in the latter as in the former case. The boasted promises 
with which the London General Omnibus Company started 
have turned out a perfect sham—no single improvement 
having been effected, if we except the system of correspon- 
dence, which has only very partially been carried out, and 
which ceases to be operative after, we believe, nine o’clock 
atnight. Nine out of ten of the omnibuses in use, notwith- 
standing the company must have built some hundreds since 
commencing operations, are exactly of the old type—narrow, 
low, short, a ill ventilated, darkness being just rendered 
visible at night by the smallest possible lights, in wretched 
looking lamps with cracked glasses, the oil being apparently 
of little better than the worst kind, and not unfrequently 
emitting fumes which pervade all parts of the vehicles, 
and which no amount of ventilation can remove. Such, 
we say, are nine out of ten of the omnibuses now de- 
voted to the use and abuse of the metropolitan public, the 
tenth one being very little better, notwithstanding Mr. 
Miller’s £100 prize omnibuses, those of the Saloon 
Omnibus Company, and the scores of patented forms 
which, within the last year or two, have made their 
appearance. ‘The reai fact is, omnibus designers have 
gencrally attempted to accomplish two objects, whieh have 
proved to be quite incompatible with each other, the 
first being to make real improvements upon the old type of 
vehicles, and the second, to do this without in any way alter- 
ing their form or general structure, which they have justly 
considered would operate against their introduction amongst 
old omnibus proprictors. The fear of offending the preju- 
dices of these men has kept every thing in the way of im- 
provement in the background; designers and patentees have 
generally been afraid to carry out their own views in their 
integrity, being hampered by the consideration of how much 
would be thrownaside by omnibus proprietors as savouring too 
much of novelty and innovation, and omnibus builders being 
little disposed to construct vehicles which they presume 
might never be sold. Had the London General Omnibus 
Company been composed of men who had started for the 
first time as omnibus proprictors, there is every reason to 
believe that their vehicles would have been very superior to 
those now in use ; as it is, however, the same narrow-minded 
policy has been persevered in by the company as that which 
guided the numerous sets of proprictors, when working in 
—— and alternately ruining each other. 

tis true that the saloon omnibuses are in advance of the 
best of the General Company’s, but at best they are only 
slightly in advance of them ; there is still great want of space, 
perhaps not so much in width in their case, but certainly 
in length; and they need be filled with persons narrow 
both in mind and body for them to be contented with 
the accommodation given. Onc improvement, which is 
worth noticing, is the mode of lighting them with Price’s 
patent candles, instead of oil lamps—the candles being fitted 
behind large circular discs of ground glass, which are far 
enough removed from the lights to prevent their being 
cracked ; the candles giving a tolerable, though still in- 
sufficient, but uniform light, and emitting no perfume, 
like the oil in general use. 

A few words with respect to omnibus “ nursing” and 
cheap fares, and we must take leave of the subject of 
— conveyances until the Tramway Company’s Bill is 
vefore Parliament. Our readers will agree with us that, 
of all things natural or artificial, none would appear to 
require nursing less than an omnibus, especially as there 
does not happen to be one in use throughout the whole 
metropolis which can, in any way, be called a pet. Never- 
theless, omnibus nursing goes on to a very considerable 
extent, the nurses never losing sight of the objects of their 
solicitude from morning till night, cach of the latter 
usually necessitating the employment of two of the former, 
one before and one behind, who are ever ready to prevent 
their charge from being overfed, or unduly petted or 
patronised. Notwithstanding the care thus taken, we are 
glad to see the nursed omnibuses, that is, the “ saloons” 
well supplied with the necessaries of life, even although 
the fares, in some cases, are fifty per cent. above the 
“general” charges. Low fares are, of course, highly 
desirable, so long, at least, as they are remunerative ; and 
the charging of them is, undoubtedly, under this condition, 
good policy on the part of posse proprietors. There 








can, however, be no question of the evil consequences 
of a system of competition carried on at a _ loss 
for the express purpose of putting down all opposition 
This is, nevertheless, being indulged in by the General 
Company as against the Saloon Company, and fourpence 
only is now charged by the former from the Bank to Putney 
instead of sixpence. ‘The Saloon Omnibus Company pos- 
sesses unquestionably the sympathy of the public, as 
it has made a fair attempt at improved accommodation, 
although it has not yet quite succeeded in giving all that 
is required, and which must be given before long. How 
long sixpenny fares can be maintained against fourpenny 
ones, even with improved accommodation, it is difficult to 
say; but this we know, that sixpenny fares would never 
be objected to for journeys such as the one we have named, 
if the accommodation were really anything like what it 
should be. We feel quite confident that were any line of 
really commodious and superior omnibuses established, six- 
penny fares for reasonably long distances, if not also for 
shorter ones, would be paid most cheerfully by the regular 
morning and evening travellers, if not by occasional ones, 
as it is one thing to travel once a long distance immoyably 
bound to a narrow seat, but quite another thing to be sub- 
jected to the compressing process night and morning for 
weeks and months together. We most sincerely trust that 
before any company obtains the sanction of Parliament for 
powers to monopolise the use of the streets of London, it 
will be made to run proper vehicles—that is, proper in 
travellers’ estimation—as well as to run them at proper 
times and at uniform intervals; for we have noticed lately 
more than ever, that omnibuses now start and stop not 
merely in pairs, but frequently in half-dozens at a time; 
these floods of accommodation being followed by long 
intervals of ten, fifteen, and twenty minutes, without 
a move of any kind, after which another flock is 
started, followed by a similar interval of rest. Surely, 
such a wretched system of blocking up our narrow 
streets should be at once puta stop to. It would really 
seem that the powers of the police are most unwisely re- 
stricted; even the magnates of the Mansion-house appear 
to be powerless, if we may judge of the results of a case 
which was brought up for hearing a few weeks since, rela- 
tive to the nursing system. It isa perfect scandal to the 
City authorities to allow anything of the kind. Every om- 
nibus might surely have its own time for starting, so as to 
prevent this unfair and shameful system of rivalry. The 
touting and disturbance near the Mansion-house, the Ele- 
phant and Castle, and other starting points—and, indeed, 
along many entire routes—is becoming a perfect public nui- 
sance, and should not be allowed to continue for a single 
day. Has not the Lord Mayor, who fought so manfully 
with the “long shore” men at the time of his election, 
the courage to put out his strength to terminate the 
evils of which we have spoken? If he has, let him do so 
without delay. He will be conferring a lasting obligation 
on thousands who start from his very door every day, set- 
ting aside others. Let every omnibus have its appointed 
time for starting, as far as possible—let no two omnibuses 
start for the same place except at certain intervals, and let 
them be compelled to proceed directly to their journey’s end 
without any stoppages whatever which can be avoided ; and 
let there be good care taken by respectable men on the 
several omnibus routes that these regulations are attended 
to. The results will be, an immense amount of increased ac- 
commodation for the public, besides greater profit to omni- 
bus proprietors, for we feel assured that each day there are 
many hundreds of persons in various parts of the town who 
walk long distances over which they would ride were the 
omnibuses worked more regularly than they now are. 


COMBUSTION OF COAL. 


Ir any additional argument be wanting for the appoint- 
ment of a fresh committee to investigate the question 
of the relative value of coals in: this country, not only for 
steam marine purposes but for steam boilers generally— 
the necessity for which new appointment we insisted on a 
fortnight ago — a very strong argument is supplied by the 
third report to the Steam Collieries’ Association of New- 
castle-on-Tyne, which we printed at length in our last 
number. ‘True or false, it is clear that the statements 
therein put forth as the results of comparative trials of eva- 
porative power, by the three known and responsible men who 
prepared. the report, cannot, and ought not, to be passed 
over in silence. Here have we been, these last ten years, 
regulating our practice on the assumption that Welsh coal 
is, of all our native coal, the most powerful for evaporation, 
to the grievous disparagement of all others, and reciprocally 
to the pleasing exaltation of the Welsh; whereas now it 
is represented by the experimentalists that, on the con- 
trary, the Welsh coal is not only not equal to the New- 
onthe coal—at least to that section of it denominated the 
Hartley—but is decidedly, in al! respects, inferior. The 
commercial bearing of the question is very obvious ; we 
shall consider the mechanical one. 

Dr. Playfair and Sir H. De La Beche, in their Report 
on Coals suited to the Royal Navy, which was published in 
1857, and which has been adopted as the text-book on coals, 
give the results of their trials of thirty-seven samples of 
Welsh coal, and seventeen samples of coal from the New- 
castle district. We find, on analysing these results, the 
following mean values :— 


Constituent Constituent Water evaporated 
Carbon. Hydrogen per Ib. of coal. 
Welsh ..,. 83°78 per cent. 4°79 per cent. ee 9°05 lb. 
Newcastle.. 82°12 ,, oo CRE x 8°37 ,, 


With chemical proportions of combustible matter, not ma- 
terially differing, we observe a considerable difference of 
evaporative efficiency in favour of the Welsh, in the ratio 
of 9°05 lb. to 8°37 1b. per pound of But, with 
special reference to Hartley coals, of which twelve samples 
were analysed by Dr, Playfair, their average evaporative 
value was found to be equal to 7°63 lb. water per pound of 
coal, or 15} per cent. less than that found for the Welsh 
coals generally. On the other hand, the Newcastle Asso- 
ciation find that the West Hartley coal evaporates 12-9 Ib. 
of water per pound of coal; they find, further, that Welsh 
coal, from Aberaman Merthyr, evaporates 12°45 1b, of water 


} 
coal. 





per pound of coal. These are maximum values, but they 
tend to prove, first, that the absolute values assigned to 
the coals by Dr. Playfair are not correct ; and, secondly, 
that their relative values are widely different, indeed quite 
the reverse of what he assigned to them; for, be it further re- 
marked, that, though the performance of Welsh coal in the 
hands of the Newcastle experimentalists is nearly the same as 
that of the Hartley, yet this result of apparent equality was 
obtained only by hand-picking the Welsh coal, throwing 
aside as waste 20 per cent. of the whole cargo; whilst the 
whole of the Hartley coal, large and small, was consumed 
under the boiler, and thus accounted for. For the sake of 
comparison, the experimentalists did, in one trial, throw into 
the furnace the entire body of Welsh coal, large and small, 
and they found its comparative power reduced to 6°5 Ib. 
water per pound of coal, or about one-half of the power of 
Hartley coal. On this mode of trial it would appear that, 
so far from the evaporative power of Welsh and Hartley 
coals being in the ratio of 9°05 lb. to 7°63 lb. water per 
poand of coal, they are quite the other way, in the ratio of 
6'5 lb. to 12°9 lb. At this stage of the question, however, 
it is incumbent upon us to treat the matter more in detail, 
in order that justice may be done to all; and we hope to 
resume the chien: next week. 


LANCASHIRE ROADMAKING. 


LANCASHIRE is distinguished for its contradictions. With 
a dreary surface it has immense underground wealth. 
Possessing the most industrious population in the world, it 
abounds with the uncouthest of provincialisms—the ex- 
pedients of a lingual laziness without parallel. Its people, 
accustomed to the severest muscular exertion, compensate 
themselves by the elision of every difficult sound from their 
language. ‘he rough honesty of its citizens is in broad 
contrast with the courtly manners of the south. Its public 
conveyances are at once the best and the cheapest in the 
world, fitted with the greatest taste, and filled with the 
most democratic of riders. It fills the leisure of cotton- 
spinning with the labour of collecting the choicest works 
of art. It ostentatiously employs the most enterprising 
talent whilst it needs it, and then flings it aside as it would 
cotton waste. In the intervals of selling yards of calico, it 
patronises the fine arts, and in such sort as to threaten the 
reversal of existing taste by the manly vigour and keen- 
sighted correctness with which it so characteristically sets 
about its new work. Employed all day amid the whir of 
wheels and the thumping of steam hammers, it solaces its 
evenings with the choicest music, which it appreciates with 
a nieety of discrimination that makes even the best singers 
nervous. The headquarters of democracy for generations, 
its aristocratic tendencies now are unmistakable. The 
heirs of the Peterloo heroes blackball the chief civie officer 
of to-day. Unbleached calico is mean enough, truly, but it 
is sold in a palace that rivals the architecture of Venice. It 
has an atmosphere dripping with smoky rain, but neverthe- 
less it adorns its parks with marble statuary, and its streets 
with busts. It takes the lead in the construction of rail- 
roads, and its first essay remains a monument of solid and 
skilful construction. ‘To crown the chapter of contrasts 
and contradictions, it makes the most abominable of roads, 
and clings to them with a tenacity worthy a better cause. 

The staple article of genuine Lancashire road-making is 
the boulder. Boulders abound on every hand. Iron roads, 
country roads, horse roads, cart roads, foot roads, roads 
pounded by incessant and heavy traffic, and roads over- 
grown with grass, are all alike made of the orthodox Lan- 
cashire boulder. The Lancashire understanding evidently 
repudiates flags as an effeminate innovation, and granite 
blocks as a useless refinement, and clings to the good old 
pebbles as an ancient and honourable institution. 

Even Boswell’s affection for the pavement was feeble 
compared with that of a genuine Lancashireman for 
boulders. He did not stick to it with a tithe of the adhe- 
siveness of the latter. The need of a chiropedist, we ima- 
gine, the Lancashire man does not own to, and he delights 
in proving his pedal soundness by walking boldly where 
any one else could only seramble, or limp, or hobble, or se- 
cure locomotion by a combination of all these elegant pro- 
cesses. The progress of a metropolitan exquisite along a 
Lancasiire road could not be better illustrated than by 
adopting the elegant simile of “a cat on hot bricks.” 

If Lancashire men are not tender-footed they possess at 
least an average amount of sensitiveness in another quarter 
—the pocket. We imagine it must have cost them many a 
pang to keep up this old and honoured institution of boul- 
der roads, seeing how fearfully expensive it is. The devo- 
tion with which busy thoroughfares are picked up and 
repaved six or cight times in the year, regardless of the 
expense of labour, is deserving of note as a remarkable 
example of heroism and self-sacrifice. Our appreciation of 
this noble feeling is greatly increased when we remember 
the temptations against which it is proof. The Welsh 
granite quarries are most conveniently situated for supply- 
ing at the cheapest rate a pavement that would, with fair 
skill in laying, last out thirty or forty of the good old sort ; 
and yet, with the most self-sacrificing devotion, Welsh 
granite is spurned, and “ boulders for ever,” continues to be 
the cry of every leal-hearted Lancashireman. 

LIFE INSURANCE. 
THERE is something extremely unsatisfactory about our 
modes of life insurance. With all our boasted progress 
and improvements, our explosions of old fallacies, and our 
expansion of the science of vital statistics, we are very far 
irom perfecticn yet. In rural districts the old sick club is 
still almost universal. Providenee and forethought are 
instincts, and this is the form they have there taken, and 
continue still to take. The innumerable failures of such 
clubs—the ever-recurring cases of 
officers, who have such capital chances for indulging a 
roguish disposition—the innumerable and irrefragible proofs 
that have long been accumulating of the unsoundness of 
the principle on which such clubs are based, have altoge ther 
failed to shake popular belief in them as refuges for sick- 
ness or old age. That belief amounts to a popular super- 
stition, and has ingrained itself into the habits of thought 
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port 
and feeling of our working and rural population. But a 
few days ago a case was tried in the Liverpool sessions 
court, curiously illustrative of the blind confidence that 
even Lancashire operatives, whom we have been taught to 
consider far above rustics in their knowledge of what is 
what, have in their own management of a sick club. The 
club box had been broken open under very suspicious cir- 
cumstances, and the cash abstracted. The supposed thief 
was put upon his trial, and the secretary, treasurer, and 
steward of the club came in evidence against him. It soon 
appeared that these worthies ought to exchange places with 
the prisoner, as they were clearly in possession of the secret 
of the broken box. It was also soon apparent that their 
club meetings were pretexts for this worthy trio to 
intoxicate themselves at the club’s expense, and this 
they appeared to do with unfailing regularity. The 
secretary was a returned convict. ‘The treasurer kept 





the key of the club box—the box containing all 
its valuables “in a jug at top o’ th’ hase,” where 


it was accessible to an indefinite number of brothers and 
sisters, cousins and neighbours, who were all free of the 
ylace. When at the club meeting, with the official key in 
fis pocket, if he harboured the usual intention of getting 
drunk, he deposited it in the hands of the returned convict, 
or some other equally trustworthy person for safe custody — 
that is, if he could find anyone more likely to be sober than 
himself, All this, of course, ended in the club funds being 
carried off bodily, and in an appeal to the sessions—a by 
no means singular or uncommon occurrence. This, we ima- 
gine, is a pretty fair specimen of sick club management. 
But if by chance managed honestly, the result is little 
better, as far as the benefit of the depositors is concerned. 
The history of all such societies at best is this: When new, 
being joined by persons in the prime of life, the ratio of 
sickness and mortality is of course small. Funds accumu- 
late, and the club imagines itself growing rich. By and by 
the advancing age of the depositors warns the young to 
keep aloof. The applicants for aid multiply, and, with a 
diminishing income, the funds are exhausted, and the club 
ruined—ruined, too, just when its aid is most required. 
The ruin comes generally not in consequence of low pre- 
miums, but rather because of the smallness of the constitu- 
ency, and the certain recurrence of a sort of panic from its 
limited basis, and the inevitable local knowledge of its 
weak points. 

In small country towns, the benefit societies, having a 
centre in London, and ramifications through the whole of 
the provinces, have, to a large extent, superseded the old 
sick clubs. ‘“ The club day ” is there an important institu- 
tution, and men make their jolliest displays whilst profes- 
sedly taking prudent steps to prepare for the ills of life, and 
to alleviate its most painful institutions. The tomfoolery 
generally enacted when the members don the ridiculous 
rags in which their order, with a true eye to business, in- 
vests them, and the appearance of the local M.P. as a 
P.G.M. on the occasion, furnishes about the richest piece of 
fooling to be scen in these prosaic times. With wise and 
prudent management such an organisation is capable of 
doing all the case requires. ‘loo widely diffused to he 
affected by local accidents or events, its ranks constantly 
recruited by young men, these are the materials of stability, 
and the funds for effective relief, if properly administered. 
But where have they been properly administered? The 
central management of such 2 constituency is virtually 
without a check. The law cannot provide it unless the 
intelligence and business habits of the members support 
and give effect to it. And when did such a mingled con- 
stituency ever display cither intelligence or business parts 
in such a connexion? We venture to say, never. The 
popular government of a single institution, and on a small 
scale, isa most ticklish business, and, under ordinary circum- 
stances, impracticable. An aggregation of local impracti- 
cabilities can scarcely be supposed likely to issue in a 
national management of a workable kind. Amidst the 
conflict and din of such a constituency, it is not difficult for 
a dictator to vault into power and to find his own security 
in setting them “ together by the ears.” This done, adieu 
to the interests of the multitude! They henceforth pay 
for the support of the dictator rather than as a matter of 
providence for themselves. ‘This is the ordinary result of 
benefit societies. 

Nor is any great security to be found amongst insurance 
societies of higher pretensions, unless great caution be 
exercised. Perhaps the majority of new companies are 
pure adventares,—certainly large numbers of them are. 
After a brief existence, during which they, year by year, 
send out glowing reports of success and progress, which, if 
not altogether false, are substantially so, and owe every- 
thing that is good in them to professional dodges and 
“cooking ;” they suddenly propose to amalgamate with 
another company “ in order to promote the interests of the in- 
surers.” The treatment the insurer receives from the amalga- 
mated company is generally anything but straightforward. 
Having consented to be handed over, as the least of two 
evils, he is made to feel his position at every turn. ‘The 
probability is, he will be refused information by the amal- 
gamated company necessary to his joining on the best 
terms. He can refuse to be handed over, of course ; but the 
result is the forfeiture of his paid-up premiums. If the 
bubble company is wound up instead of amalgamating, the 
insurer's fate is still worse, as was aptly illustrated in the 
case of the Prince of Wales Assurance ( ompany v. Harding, 
official manager in the winding-up of the Atheneum Assur- 
ance Company in the Queen’s Bench, on Friday last. In 
this case a claim was impudently resisted on grounds sub- 
stantially fraudulent ; and Lord Campbell justly observed 
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that “it was a case of alarming importance ‘to the public, 
and that no confidence would exist in the carrying on of | 
assurance business if such objections were taken by assur- | 
ance companies to the policies y issued.” Truly, | 
when assurance companies issue their policies in such ‘a | 
state as to leave a loop-hole for themselves, if they should 
choose hereafter to repudiate the transaction, it becomes 
assurers to look with great caution on their transactions, 
and it behoves the press, without regard to department or 
class, to hold up to public reprobation, parties guilty of 
through which all classes may suffer 
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THE CHEMISTRY OF GUNPOWDER. 
AttHoucH the processes involved in the combustion of gun- 
powder and determining its mechanical action, would appear to 
be very simple, according to what is at present known of this 
subject, still our acquaintance with the precise nature of thes 
processes is exceedingly slender and imperfect. The considera- 
tion of the subject, since its first, and still moat important ex- 
perimental investigation, undertaken by Gay-Lussac more than 
thirty years ago, has led to such discordant results that, at the 
present time, there is no chemical view of it that is at all consis- 
tent with experience. The normal composition of gunpowder 
may be represented in chemical proportions, by 

C3484 KO, NOs, 
or one equivalent of nitrate of potash, one equivalent of sulphur, 
and three equivalents of carbon (charcoal). Supposing the whole 
of the carbon to be converted into carbonic acid, and the nitro- 
gen to be liberated, C3+S+K O N 05=3 C 024N+K 58, 100 
grains would furnish 130°86 cubic inches of gas at the tempera- 
ture of 32 deg. Fah., and under an atmospheric pressure of 
twenty-nine inches of mercury. 
By 
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10 grains of gunpowder. Yields by Combustion. By weight. 





cubic 
Carbon oe 0°1333) Carbonic acid.. O0-4885 
Sulphur 0°1184 = < Sulphide of potassium 0.4078 —_ 
Nitre 0-7484 9 Nitrogen “ . 01037 3263 


The volume of the gas would be the same if the carbon were 
converted into carbonic oxide instead of carbonic acid; and if, 
instead of nitrogen being liberated, binoxide of nitrogen were 
formed ; and since the gas produced by the explosion of gun- 
powder consists, as a general rule, solely of carbonic acid, car- 
bonic oxide, nitrogen, and nitric oxide, with mere traces of hy- 
drogen and sulphuretted bydrogen, it would appear that 131 
cubic inches is the largest volume of gas that 100 grains of 
normal gunpowder could possibly furnish. However, the experi- 
ments of Gay-Lussac, and those of most subsequent investiga- 
gations*, indicate, on the contrary, that the volume of gas fur- 
nished by the explosion of gunpowder under the ordinary atmo- 
spheric pressure is much greater than that which could be fur- 
nished according to the above view. essrs. Bunsen and Schis- 
choff, of Heidelberg, have, therefore, directed their attention to 
this important point in theoretic artillery, and endeavoured to 
conduct the investigation in a more trustworthy method 
than that hitherto adopted, and thus to obtain an experimental 
basis for the chemical theory of gunpowder. The chief problems 
to be solved in this respect are :— 

1. The composition of the residue left when gunpowder is 
exploded. 

2. The nature of the smoke. 

3. The composition of the gases produced in the explosion 

4. The relative proportions of residue, smoke, and gas from 
a given quantity of gunpowder. 

5. The heat generated by combustion of gunpowder and the 
temperature of the flame. 

6. The amount of pressure exercised by the gases generated 
when gunpowder is exploded in the space which it occupies in a 
granulated state, upon the presumption that no heat is lost by 
radiation or conduction. 

7. The theoretical amount of work that may be done 
powder. 
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As yet they have not been able to extend their investigation | 
to more than one kind of gunpowder under the ordinary atmo- | 


spheric pressure ; hence they publish their results rather as a 


means of illustrating the method of investigation adopted. The 
composition of the powder with which they experimented was— 
Nitrate of potash .. os oe _ ee se 3 
Sulphur oe ee - os oe o* ee 9-S4 
Sinner ons _ +e ee ee « §=6o 769 
Charcoal Hydro 1 ee - * - Oral 
Ox 3°07 





yeen 
' Traces of ash. 


To ascertain the quantitative composition of the gaseous and | 


solid products of combustion the powder was rammed into a 
brass tube about ten inches long and 1-13th of an inch wide, and 
the open end inserted air-tight by means of a cork, through 
which it passed, into a glass tube four feet long and two inches 
wide. Over the end of the brass tube was placed a perforated 
tube of sheet iron, to protect the glass tube from the flame. The 
other end of this glass tube was closed by a well-fitting cork, 
through which a narrow discharge tube passed air tight. When 
the powder was ignited it burnt with a uniform flame, and the 
gas produced was collected over mercury after the air in the 
wide tube had been displaced, the residue and » » remaining 









in the brass tube and the wide glass tube. Analyses showed that 
the products of combustion contained 
Soup RESIDUE. GASES. 


Sulphate of potash. Nitroger 
Carbonate of potash. Carbonic acid 
Hyposulphite o Carbonic oxide. 
Sulphide of potassium. Hydrogen 

Hydrate of potash. Sulphuretted hydr« 
Sulphocyanide of potassium, 
Nitrate of potash. 

Carbon. 

Sulphur. 

Carbonate of ammonia. 


also— 


Sometime 
Nitric oxide. 
Nitrous oxide 


In order to obtain these products in sufficient quantity forfurther 
examination and without danger, the gunpowder was burnt in 
a bulbed tube heated by a gas flame; and connected at one end 
with a horizontal glass tube from 5 feet to 64 feet long, and 1 
inch wide, and at the other end with an upright glass tube 
about 3 feet long, and 1-10th inch wide, with a brass cap, at the 
top of which was a thin plate with a small circular apesture 
The powder was introduced into the heated tube by slipping 
over the brass cap of the narrow tube one end of a vuleanised 
caoutchouc tube containing 200 or 300 grains of gunpowder, and 
gently shaking it from time to time so that the powder fell in a 
continuous small stream like the sand in an hour glasss, into 
the glass bulb d, where it burnt quietly with an intermittent 
flame. The solid residue remained principally in the bulb, the 
smoke was condensed in the wide tube, and the gases escaped 
through it. By attaching to the end of the wide tube a discharge 
tube dipping under water for the purpose of collecting the gases, 
the flame was immediately forced back through the narrow 
tube, and the powder in the caoutchouc tube exploded, Con- 
sequently they were collected by passing through the wide 
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The analyses of these showed that they consisted of— 











Residue. Smoke. Gases. 
Sulphate of potash .. 56°62 ., 65°2 Carbonic acid.. .. 62°67 
Carbonate -- 2702 .. 23°48 Nitrogen... .. .. .. 41°12 
Hyposulphite oe TH ce OOO Carbonic oxide 3°88 
Sulphide of potassium . 1°06 -- Hydrogen co «eo oo Ome 
Hydrate of potash 136 .. 138 Sulphuretted hydrogen 0°60 
Sulphoeyanide of potas- Oxygen .. .. «2 o- O83 
n oe os ce O88 O55 Nitrous oxide oe 08 

Nitrate of potash. . 519 .. 248 
Charcoal... .. .. «. O97 186 10000 
Carbonate ofammonia, — - Oo 
Sulphur . - trace .. = 

It appears from these analyses that the residue left by the 


explosion of gunpowder consists chiefly of sulphate and carbonate 
of potash, and not, as is generally believed, of sulphide of potas- 
sium, which does not amount to more than one per cent. of the 
re 





Laue, 

The smoke appears to have essentially the same composition 
residue, the sulphur and nitrate of potash being more 
completely converted into sulphate of potash, while in the place 
of sulphide of potassium, there is a small amount of carbonate 
of ammonia. 

The most striking result of the analysis of the gas is the pre- 
sence of uncombined oxygen. The precision of the analytical 
method, and the care exercised, do not admit of the epinion that 
this result originates from experimental error. More probably 
the presence of oxygen may be due to the evolution of this gas 
by that portion of the fixed residue—always containing nitrate 
of potash—which is finely disseminated in the state of smoke, at 
a temperature which is too low to fire the gases mixed with 
seventeen times their volume of incombustible gases. 

If according to the view hitherto entertained of the explosion 
of gunpowder it were converted directly into sulphide of potas- 
sium, nitrogen and carbonic acid, the volumes of these two 
gases would bear the proportion of 1:3. But the above analyses 
show that this is not the case; that even the proportion of 1:15 
is not attained. Hence it may be inferred that the combustion 
of gunpowder is accompanied by chemical processes entirely 
different from those assumed by the present theory. 

For the purpose of ascertaining the relative proportions of 
residue, smoke, and gas, the gunpowder was analysed, and the 
results compared with those already obtained for the solid and 
gaseous products of combustion. The chemical changes in- 
volved in the combustion may be represented as follows .— 


as the 








Gun- . | a Cubie 

| powder. | Residue Gases | inches. 
Sulphate of potash 4237 |] lw ; 
Carbonate oe ee oe 12°64 ee oe 
Hyposulphite .. . at 3°27 faa ate 
phide of potassium me 2-13 oe ee 
Sulphoeyanide .. es —_ es 0°30 ee oe 
Nitrate of potash ee | 7899 | 3°72 ee ee 
Carbon ee | 69 } ee * 
Chareoal¢ Hydrogen .. | | 1+ 0-73 ba ° 
Oxyven } 3-07 J | ie ° 
Sulphur a i |} ose | O14 | . es 
Carbonate of ammonia | | osd | 2°86 o° 
Nitrogen | 7 | } 09-98 31°38 
Carle l | 7 | } 20°12 40°23 
Carbe ‘ | te | 0-94 2°06 
Ht | 0-02 “92 
: (tod hydre j } O18 ‘88 
0 . | | Old “39 
100°00 grs 68°06 31° 76°76 

The correctness of the analytical results was satisfactorily 


shown by the close correspondence between the quantities of 
potassium, nitrogen, sulphur, carbon, and oxygen in a hundred 
grains of gunpowder, and the quantities of these substances 
obtained by the analyses of the products of combustion. 

It appears, from these results, 109 grainsfof gunpowder yields 
76°76 cubie inches of gas; less than two-thirds the yolume which 
has hitherto been supposed to be produced. 

After determining the nature of the chemical change that 
take place in the combustion of gunpowder it remained only 
to ascertain the temperature of the flame, for the purpose of 
obtaining a theoretical standard for the work done in the explo- 
sion of gunpowder. Supposing 100 grains of gunpowder to be 
burnt instantaneously through its entire mass, the heat produced 
may be represented by w heat-units, and thereby the products 
of combustion would be heated at the moment of combustion, 


w . . . . 
— degrees, in which quotient s represents the mean specific heat 
. 


of those products of combustion compared with water as unity. 
This quotient is, therefore, the temperature of the flame as com- 
pared with the thermometric unity to which the quantity 
of heat, w, produced by combustion is referred. But the tem- 
perature of the flame undergoes a progressive diminution by 
radiation and conduction of heat ; consequently, since it remains 
constant only for an indefinitely short period, it is not measurable 
by the ordinary thermometer. The conditions are precisely 
similar in the case of the steady burning flame of the rammed 
gunpowder. Here, indeed, during the whole time of combustion 


wo. 3 ss 
the temperature of the flame — is constant; but it is limited to 
8 


the indefinitely thin stratum of burning gunpowder, and diminishes 


in a constant proportion from this point to the apex of the 
fl In order, therefore, to estimate the flame temperature 
due to the combustion, and not as modified by extraneous 
influences, it must be calculated from the values w and s. The 


| former of these was determined experimentally at 1115 deg. F., 





tube, a long narrow tube connected with tul fur holding the 
vas, and with an aspirator for drawing it into them 

The products obtained in thi 

1. A half-melted, yellowish-s compact residue, readily | 


soluble in water, with the exception of some carbon 

2. A greyish deposit on the wide tube, originating from the 
condensation of the smoke. 

3. The gases produced in the explosion. 





® Piohert, Traite d'Artillerie, p. 265, 


that is to say, the heat produced by the combustion of the gun- 
1 ler is sufficient to heat an equal weight of water 1115 deg. F., 
independently of the heat that may be produced by the combus- 
tion of the carbonic oxide, hydrogen, and sulphuretted hydrogen 
produced in its explosion under ordinary circumstances. 

Calculating the heating power of gunpowder from the heating 
power of its constituents—sulphur, carbon, and hydrogen—as 
determined by Fabre and Silbermann,a much Jarger value, 
1870°4 deg. F., is obtained, But this is not remakable, since this 
calculation assumes that these substances are burnt by free 
oxygen, while, in the combustion of gunpowder, they are burnt 
by the oxygen of nitrate of potash ; and, moreover, the nitrogen, 
amounting to two-thirds of the combustible portion of guu- 
powder, absorbs a considerable quantity of heat in its conver- 
sion into gas. 

The value of s was ascertained by means of the above analy- 
tical results, showing the amount of the several products from 















the combustion of 100 grains of gunpowder, and the known 
data for the specific heat for constant pressure of these sub- 
, and was found to be 0°207. Consequently, the tempera- 
ture of the flame of gunpowder burning in the open air is 
1115 ‘i —_ . . . ° 
~ deg. == 5380 deg. ¥. In this calculation hyposulphite of 
0°207 > ’ 


potash, sulphocyanide of potassium, sulphurretted hydrogen, and 


| carbonate of ammonia, are not taken into consideration; but 


the quantities are too small to affect the result in any appreciable 
degree. 
When the combustion of gunpowder takes place in a confined 
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space, where the gases produced cannot expand, the temperature 
of the flame is higher than when it burns in the open air. This 
value is the quotient of the heating power divided by the mean 
specific heat for constant volume of the products of combustion 
= 0°18547. 
8442 deg. 
8547 
If the flame of gunpowder consisted only of ignited gaseous 
substances, whose capacity for heat has been shown, by Reg- 
nault’s experiments, and Clausius’s theoretical computations, not 


=6011 deg. F. 





Thus, 


to vary with the temperature, the value of = might be determined 


with full precision. But since the specific heat of solid sub- 
stances increases with the temperature, the numbers, 5386 deg. 
and 6011 deg. F., can only be regarded as approximative 
values, though, according to what is known of the relation be- 
tween capacity for heat and temperature, they cannot be far from 
the truth. Since s increases with the temperature, the value ob- 


, w. - , en 
tained for —- is too high; and since, moreover, the temperature 
sw 


of the flame is in reality always diminished by radiation and con- 
ductign of heat, it may at least be assumed with certainty that, 
under all circumstances, the temperatures 6011 deg. and 5386 
deg. F., represent an extreme value, to\which the temperature of 
the gunpowder flame approximates more or less, but which it 
can never fully attain or exceed. By the aid of this fact we may 
arrive at an important conclusion as to the amount of the pres- 
sure exerted by the explosion of gunpowder in a space filled 
with it. 

Hitherto it has been generally assumed that, during the com- 
bustion of gunpowder, the residue is in the state of vapour, and, 
by its tension, contributes essentially to the production of me- 
chanical effect. Although it cannot be denied that there is a 
slight volatilisation of this residue, it may still be easily shown 
by means of the flame temperature calculated above, that the 
tension caused by such volatilisation cannot amount to one at- 
mosphere. ‘The flame temperature of hydrogen burning in air is 
5898 deg. F.; but, though a bead of gunpowder residue, volati- 
lised slowly and completely when exposed to this flame, it did 
not boil, consequently the tension of its vapour could not be 


equal to a pressure of one atmosphere, and therefore the pres- | . n : 
; | mentioned, he is deprived, at the age of seventy-four years, of 


aure exerted by the vapours of the solid products of the combus- 
tion of gunpowder at the temperatures of 5386 deg. and 
6011 deg, F., can only be inappreciably small, and may be dis- 


regarded. Hence it is possible, by means of the above data, to 


Bpace, 

If we represent by W the weight of gunpowder, by D its 
density, by w the weight of residue from W, by d the density of 
this residue at 6011 deg. F., by V the volume of gas produced 
from W at 32 deg. F., and under a pressure of one atmosphere ; 
by ¢ the temperature of the gunpowder flame in a closed space, 
then P, the pressure exerted by the combustion of the gun- 
powder in a space - filled by it, and supposed to be impenetra- 
ble by heat, is found by the equation— 

V (1 + 0 00366 x #) 
W w 
I) d 

In this equation there is only one value whose determination 
is at all difficult, viz., d, the density of the residue at the tempe- 
rature of 6011 deg. F. This was determined by a new method 
and found to be 2°350 at 64°4 deg. F., 1°520 at 5,086 deg, F., and 
1-50 at 6011 deg, F. 

For the gunpowder examined, the other values were :— 
W=100 gr., D=96'4, w=68°06 gr., d=1 50, V = 76°76 cub. ins., 
t= 6011 deg, F., P = 4373°6. 

Calculating the pressure with d@=2350, the value obtained 
for 1’ = 3414 6, so that of the 4374 atmospheres about 1000 go 
to the expansion of the residue by heat. It follows, therefore, 
that gunpowder of the same composition as that experimented 
with, when exploded behind a bullet in a musket, and under- 
going the chemical change above described, cannot, in conse- 
quence of the unavoidable loss of heat, ever exert a pressure 
equal to five and a half atmospheres upon the sides of the mus- 
ket barrel. Whether there is any essential difference in the che- 
a « miecal change when gunpowder is exploded 

in the open air and when it is exploded under 
| great pressure might be easily ascertained by 
the analysis of gases produced, and of the re- 
| sidue left in such guns, If it should appear 
that, under these conditions, the mode of the 
decomposition is essentially the same, it 
would follow that many opinions that have 
hitherto been held as to the pressure exerted 
by gunpowder gases in ordnance are based 
upon erroneous assumptions. Thus the high- 
est authorities state that this pressure amounts 
to 50,000, and even upwards of 100,000 at- 
mospheres, 

The above investigation furnishes also a 
means of determining the maximum me- 
chanical effect, ie. the theoretical duty of 
gunpowder gas, when it expands ina space 
supposed to be impenetrable to heat, and 
under a pressure corresponding to their pre- 
_Vious volume Let al, a, a3, at, “vepr osent 
si * the space filled with the gunpowder W, 

a2, a’, a3, ae, the volume of the residue 
w, and al, a, @?, al, that of the gases 


3 } 


P= 











as ‘at the very moment of combustion, v= 
W w Pf : ‘ : 
—o" when the above determined pressure p prevailed ; 


further, let a, a, a2, a, represent the space the gas eccupiesafter 
having expanded to the pressure p, and the e, a”, a2, ¢, the in- 
definitely smail augmentation of volume of the gas; then the 
work done during this ‘expansion under the pressure p’ will be 
P dv, and the total work done by the gas in the whole expan- 
sion will be 


he d v. 
. 


Under the assumption, however, that a gas expands in an 
envelope impenetrable by heat, when TV represents the pressure 
corresponding to 7, 

» {v \K, 
) i } 
2 ly J 
where K represents the relation of the specific heat of the gas, 
for constant pressure and constant volume, hence follows the 
integral :— 
: Pv 
Mechanical effect = Ki 





| circumstances. 





1 gramme or 100 grains of the above gunpowder give respec- 
tively for v= . — > 0°5836 cub. cent. and 0°23003 cub. in., 
and for P 1029'8 x 4373°6 grammes or 14°6844 x 43736 pounds. 
K is found from the composition of the gases to be 1°39. One 
kilogram of this gunpowder, in undergoing the chemical change 
above described, exerts a theoretical mechanical force of 67410 
and 213913 foot pounds metre kilogrammes. 


HENRY CORT AND HIS DESCENDANTS. 


Tur history of Henry Cort’s improvements in the manufacture 
of iron, and of the transactions which led to the impoverishment 
and premature decease of that meritorious inventor, has been so 
fully recorded in these columns, that our readers must be well- 
informed upon the subject. We think it desirable, however, to 
state in a few words the present circumstances of the movement 
made on behalf of his son and daughters. It is not generally 
known that twenty-five eminent gentlemen, all high scientific 
and practical authorities, signed a memorial to Lord Palmerston, 
which was presented last year by Lord Stanley, and supported 
by upwards of sixty members of Parliament, praying his Lord- 
ship to in:titute inquiry into the merits of the case. This 
memorial represents the value of Henry Cort’s inventions to the 
nation as at least £600,000,000 sterling, derived from British 
labour, and the greater part from materials previously valueless. | 
Lord Stanley will, in all probability, resume his advocacy of the | 
case in the ensuing session of Parliament. But the unavoidable 
delay which has occurred has, we regret to say, involved Mr. 
Richard Cort (the only surviving son) to some extent, pecuniarily, 
on account of the expenses in the prosecution of his efforts to 
secure for his sisters and himself some portion of that remunera- 
tion which, in the natural order of things, should have been 
theirs. Many iron masters and others have contributed liberally 
to the “Cort Testimonial Fund,” but, as our readers are aware, 
the promotion of such a case involves considerable outlay, and 
at present Mr. R. Cort is, as we have said, involved to a certain 
extent; not greatly, it is true, but sufficiently to deprive him of 
the free use of even the trifling pension awarded him, in 1856, 
by Lord Palmerston—£50 per annum. At the same time he is 
just now suffering from severe illness, in which, from the causes 





those necessaries and comforts which are so requisite under the 
It is proposed, therefore, to raise £50, or £100, 
for the purpose of obviating this evil; and, remembering the 


| i 7 its arre, j > (' { 
calculate the maximum of pressure that may be exerted, but | magnitude of the benefits conferred upon the nation by Corts 
never exceeded, by the combustion of gunpowder in a closed | inventions, we, in conjunction with a few of our contemporaries, 


insert this appeal without hesitation, and believe the amount 
will be at once subscribed. Subscriptions should be sent directly 
to Mr. R. Cort, 16, Hemingford-terrace, Caledonian-road, Is- 
lington, London, N., who will, doubtless, publish his acknow- 
ledgments in the form of a list of the subscribers. 
COURT OF EXCHEQUER. 
(Sittings at Nisi Prius, at Guildhall, before Mr. Baron BraMwaLL anda | 
Common Jury.) 
PHILLIPS Vv, MELEN, 

Thia was an action to try the validity of the plaintiffs patent. The 
defendant pleaded the usual pleas placed upon the record in such causes, the 
principal one being a denial of the novelty of the plaintiff's invention. 

Mi. Grove and Mr. Kingdon appeared for the plaintiff, and Mr. Serjeant 
Parry and Mr. Henry James represented the defendant. ‘ 

It appeared that the plaintiff was the principal chemical officer of the 
Excise, and that he also carried on the business of a tobacconist and pipe 
manufacturer at 89, Holborn, He claimed to be the inventor of a pipe called 
the “ Patent Charcoal Filter Pipe,” the object of which was by means of a 
charcoal filter inserted in a glass tube, about a foot long and one inch in 
diameter, which formed the stem of the pipe, to separate the deleterious 
matters —nicotine and nicotianine—from the tobacco smoke, and so to destroy 
its narcotic and injurious properties. The defendant, who was a tobacconist 
carrying on business at Shorediteh, had made and sold a pipe similar in prin- 
ciple to, although smaller than, the plaintiff's. : 

A great deal of contradictory evidence having been given, : =: 

The jury ultimately returned a verdict for the plaintiff, being of opinion 
that the invention was a new and effectual invention. . 

The parties then agreed to take a verdict for the plaintiff for 40s. 





Tue Iron Trapr 1x Brtarum.—The ironmasters of Belgium 
held a meeting at Brussels lately to come to an understanding on 
the subject of an order for a considerable supply of rails for the 
Russian lines which had been offered to Belgium. The quantity 
would amount to about 176,000 tons, to be delivered in four years. 
Belgium may be now considered as one of the largest manufac- 
turing countries of rails in Europe; it was agreed that the orders 
might be undertaken. 

An Exousu MecuasicaL Exoainrer iy Srrerta.—English me- 
chanics have been employed in the Oural from avery early period in 
its mining operations. More than one of them have become cele- 
brated for their eccentricity, whose names will be handed down 
through many generations in connexion with their works, In the 
reign of the Emperor Paul, a young mechanic, named Major, was en- 
gaged by the Russian Government, and sent to Ekaterineburg to su- 
perintend a small mechanical establishment. In this town Major 
spent a long life, and constructed many machines, which, rude as 
they were, proved of essential value in the mining districts. Peasants 
were sent to him from the different villages, who had never in their 
lives seen mechanical tools, except an axe anda saw. Indeed, they 
were supremely ignorant. In making a cog-wheel, when the cogs and 
spaces had been divided for them, they never supposed it of the 
slightest moment if the cog happened to be an inch thicker than was 
required, the space less, or vice versa if it suited their humour. Major 
entered upon his duties scarcely knowing a word of the Russian lan- 
guage; which, of course, added much to his difficulties. However, as 
years rolled on, he acquired some knowledge of it. German he also 
learned by coming in contact with the miners, many of whom were 
from the Hartz Mountains. French was spoken by the superior offi- 
cers in the Oural, and he contrived to add a little of this to his stock. 
His pay was liberal, and living cheap, which enabled him to main- 
tain a good establishment. He was kind and good-natured to the 
workmen, and gained their esteem, as well as that of the officers who 
served under him, while his eccentricity afforded a fund of amuse- 
ment for all. After conducting the machine works for some ten or 
twelve years, a better understanding prevailed. He established a 
sort of jargon peculiarly hisown. In giving his instructions he would 
begin in Russ, add a few words of German, then a scrap of French, 
giide into an English sentence, and conclude with a thundering oath. 
Ile was peculiar in his habits, and particular about the machinery 
under his charge being kept in good order, When dressing in the 
morning he invariably put on three pairs of stockings, and a pair of 
wide Russian boots over them, Thus prepared, he would sally forth 
on a tour of inspection, and the first soil he discovered he would call 
for the engineer, and rate him in a polyglot of an exceedingly impres- 
sive character; then would sit down, pull off his boot, and draw off a 
stocking, with which he would personally remove the dirt or stain. On 
he went, repeating the operation as often as necessary, leaving a stock- 
ing at each place where it had been used, and returning home in the 
ing sometimes with one stocking on, and very often with bare 
Woe betide the delinquent who failed to bring home the stock- 
ing left at his machine, for the birch would be sure to refresh his 
memory the next morning. — Atkinson's “ Oriental and Western 
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Grants of Provisional Protection for Six Months. 
3127. WiuLiaM TuRirt and ApaM HiGu, Stepney, “‘ An improved self-acting 
ship’s water closet.”—Petition recorded 21st December, 1857. 
3174 Henry Desmoctis, Paris, ‘‘ New metallic alloys.”—Petition recorded 
28th December, 1857. 
28. Eviza GranaM, Noel-street, River-terrace, Islington, Middlesex, “ An 
improved apparatus for threading needles.”— Petition recorded 7th January , 


43. WILLIAM TREGASKIS, St. Andrew’s-hiil, Thames-street, London, ‘‘ Im- 
provements in the printing press.” 

45. Isaac TayLor, Stanford Rivers, Essex, “Improvements in manu- 
facturing metallic cylinders used in printing calico and other fabrics, and 
in imparting engravings to metallic cylinders used for such purposes.”— 
Petitions recorded 11th January, 1858. 

47. Eowarp HamMonp BENTALL, Heybridge, near Maldon, Essex, “ An 
improved arrangement of portable gearing apparatus for the application 
of horse power, principally for driving various kinds of agricultural 
machines or implements.” 

49. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
boilers and heating apparatus generally.”—A communication from Edme 
Augustin Chameroy, Paris.— /’etitions recorded 12th January, 1858. 

51. CHARLES BarLow, Chancery-lane, London, “ An improved registering 
water meter.”—A communication. 

53. RICHARD ABCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in the preparation of coal and other fuel.”—A communication from A. M, 
M. de Bergevin, and E. C. Salva, of Paris. 

55. PATRICK ROBERTSON, Sun-court, Cornhill, ‘‘ Improvements in inkstands.” 
—A communication 

57. CHARLES Epwarp Matson, Church-street, Deptford, Kent, ‘‘ Improve- 
ments in roughing horses’ shoes.”— Petitions recorded 13th January, 1858. 


| 59. NicoLas Eugene JEanRoy, Rue de l’Echiquier, Paris, “ Improvements 


in the manufacture of net lace.” 

60. WinLiaM Woopcock and THoMas BuacksurN and JAMES SMALLEY, 
Sough, near Blackburn, Lancashire, “‘ Improvements in machinery or ap- 
paratus for heating and circulating air, to be applied to all purposes where 
heating is required.” 

61. JAMES ALEXANDER MANNING, Inner-Temple, London, ‘‘ Improvements 
in the treatment of sewerage and other polluted liquids.” 

62. JAMES BROADLEY, Saltaire, near Bradford, Yorkshire, ‘‘ Improvements 
in apparatus used in weaving.” 

63. JosePH SrENson, Northampton, “Improvements in the manufacture 
of wrought-iron.” 

64. Henry Inoie, Shoe-lane, London, ‘Improvements in printing 
machines.” 

65. WiLLIAM CLARK, Chancery-lane, London, “Certain improvements ap- 
plicable to the paying out of submarine or submerged telegraph wires or 
cables,”—A communication. — Petitions recorded 14th January, 1858. 

66. Joun VaRLEY, Albion Iron Works, Redcliffe, Lancashire, ‘* Improve- 
ments in steam engines ” 

67. CHARLES Scutnz, Camden, New Jersey, United States, ‘‘ An apparatus 
for manufacturing prussiate of potash.” 

69. Davip Bowuas, Reddish, Lancashire, ‘Improvements in machinery or 
apparatus for preparing and spinning cotton and other fibrous substances,” 
—fetitions recorded 1bth January, 1858. 

71. Ricuarp JoHN Baver, Newton Heath, near Manchester, Lancashire, 
“‘Impr ts in hi or apparatus for drawing or extracting 
spikes or trenails from railway sleepers and chairs, and other similar 
purposes,” 

72, JAMES AUSTIN, Millisle Mills, Donaghadee, Down, Ireland, ‘‘ Improve- 
ments in machinery or apparatus for ploughing or cultivating land.” 

73. RoBERT ARCHIBALD, Devon Vale, Tillicoultry, Ciackmannan, N.B., 
‘‘Improvements in the treatment or preparation of wool, and other 
fibrous materials for being spun.” 

74. GEORGE MacbeTH, Manchester, Lancashire, ‘ A certain improvement 
applicable to sewing machines.” 

75. FREDERICK HyDE, Glossop, Derbyshire, ‘‘ Improvements in machinery 
or apparatus for spinning, doubling, twisting, or throwing cotton, silk, 
wool, flax, and other fibrous substances.” 

76. Epwin Huis, Warsash, Titchfield, Southampton, “ An improved 
process for manufacturing sulphate of ammonia.” 

77. PATRICK Robertson, Sun-court, Cornhill, London, “ Improvements in 
lamps.”—A communication. 

78. CHARLES AMEDEE DE LAIRE DE LA Brossx, Paris, ‘“‘Improvements in 
apparatus or hinery for the facture of looped or knitted fabrics.” 
—A communication. 

79. EpwakE Rosa, Edinburgh, Midlothian, N.B, ‘‘ Improvements in the 
manufacture of dough and other plastic or porous substances.”—Petitions 
recorded 16th Janwary, 1858. 

81. Tuomas HamILTon and James Haminton, Glasgow, Lanarkshire, N. B., 
“Improvements in holders or bobbins for holding or containing yarn or 
thread, andin turning, cutting, shaping, and reducing wood and other 
substances.” 

82. ANDREW WALKER and THOMAS WALKER, Shotts. Lanarkshire, N.B., 
* ne in the treatment or preparation of moulds for casting 
metals,” 

83. Epwarp WILson, Rainbow-terrace, Worcester, ‘‘ Improvements in 
pistons for steam engines driven by steam or any other elastic fluid, which 
improvements are also applicable to the pistons or plungers of pumps,” 

84. WILLIAM WALLER, Uddingston, near Glasgow, ‘Improvements in 
machinery for grinding, bruising, breaking, and cutting cereals, grasses, 
and other vegetable substances.” 

85. WILLIAM WaALLsR, Uddingston, near Glasgow, ‘Improvements in 
threshing machines, or machiuery for threshing and dressing grain.” 

87. PrrekR ScuvuyLer Brvrr, Ipswich, Suffolk, “Improvements in the 
construction of submerged tunnels.” 

88. GivsErrE ANTONIO TREMESCHINI, Vicenza (Venetian Lombardy), “ Im- 
proved methods and mechanical arrangements for applying cardboard to 
the weaving of figured fabrics, and for arranging the cardboard for this 
purpose.” 

89. BeNJamIN BLAKE WELLS, Strand, Westminster, ‘Improvements in 
ordnance.” 

90. Joun HENRY Jonnson, Lincoln’s-inn-fields, London, “ Improvements in 
the boxes and journals of carriage wheels and axles, and in journals and 
bearings generally.”—A communication from Isaac P. Wendell, and 
Jacob L. Wendell, Philadelphia, Pennsylvania, United States. 

91. Tuomas Pirie, Nether Kinmundy, Longside, Mintlaw, Aberdeen, N.B., 
“Improvements in machinery or apparatus for threshing or separating 
grain.” 

92. Puitip Capon, Chancery-lane, London, ‘‘ Improvements in apparatus 
for binding together pamphlets, letters, music, and other loose documents 
or sheets,” 

93. Orro Von Corvin, Alfred-place, Alexander-square, Brompton, Mid- 
dlesex, “‘ Improvements in the mode of inlaying or ornamenting in metals 
and other materials.”—P+titions recorded 19th January, 1858. 

94. CuRistorHER NUGENT Nixon, Ramsgate, Kent, *‘ Improvements in the 
application of screw power, such improvements being applicable to 
steering apparatus, capstans, windlasses, cranes, winches, and other 
mechanical purposes.” 

96. Tuomas HerrLestonx, Manchester, Lancashire, ‘‘ Certain improvements 
in machinery or apparatus for winding yarns or threads.” 

100. CHARLES RisHwoRTH, Sheffield, Yorkshire, ‘‘ An improved construction 
of spring for sustaining loads and moderating concussion.” 

102. Joun James RvussEL_, Wednesbury, Staffordshire, ‘‘ Improvements in 
apparatus used in the manufacture of welded tubes ” 

104. Patrick Kopertson, Sun-court, Cornhill, “Improvements in the 
manufacture of paints."—A communication.—Petitions recorded 20th 
January, 1858. 











Patents on which the Stamp Duty of £50 has been Paid. 
236. GroreE Prick, Wolverhampton, Staffordshire.—Dated 31st January, 
1855. 


237. James Howarp, Bedford.—Dated 31st January, 1855 

234. ARTHUR Lyon, Windmill-street, Finsbury, London.—Dated 31st Janu- 
ary, 1355. 

1060. EpwarD Humpurirs and Tuomas Humpuriss, Pershore, Worcester- 
shire —Dated 11th May, 1855. 

244. Tuomas Ocpen Dixon, Steeton, near Keighley, Yorkshire.—Dated Ist 
February, 1855. 

256. GkorGe Ritcuiz, Monmouth-place, New Cross, New Kent-road.—Dated 
2nd February, 1855. 

240. Joun FRANCIS PoRTER, Bessborough-street, Middlesex.—Dated 31st 
January, 1855. 





Notices to Proceed. PF 

2456. Ramsey Lawson, Manchester, Lancashire, ‘‘ Certain improvements in 
apparatus for regulating the admission of air to furnaces.” 

2458. GEORGE RgNNIE, Albion Ironworks, Holland-street, ‘‘ Improvements 
in vessels for war and revenue purposes.”—Petitions rece rded 22nd Sep- 
tember, 1857. 

2469. Wittiam BeckEtt Jounson, Manchester, Lancashire, ‘‘ Improvements 
in raising or lowering trucks, carriages, engines, or other such railway 
appendages from one level to another.” 

2478 Apranam Boots Patrersoy, Baltimore, Maryland, United States, 
“‘ An improved mode of laying submarine cables.”— /etitions recorded h 





September, 1857. 
2475. JOHN KELSHAW and Jonny WitkiNson, Elland, Yorkshire, ‘* Improve- 
ments in self-acting couplings for railway carriages and engines.” 





Siberia,” 





Fes. 5, 1858. 








2476. LxopoLD NewrTon, Oldham, Lancashire, ‘“‘ Improvements in the mode 
of placing tubes on the spindles used in spinning machinery.”—Petitions 
recorded 25th September, 1857. ; 

2484. JoserH Lewis, Salford, Lancashire, ‘‘ Certain improvements in ma- 
chinery or apparatus for making bricks, tiles, and other similar articles, 
and also in the machinery for preparing clay for the same manufacture.” 
—Petition recorded 26th September, 1857. 

2490. Ropert Kay, Castleton, Print Works, near Rochdale, Lancashire, 
“ Certain improvements in machinery or apparatus for printing calico and 
other textile fabrics.” s 

2493. W1LL1amM Bow.er, Seymour-place, Stapleton-road, Bristol, “‘ Improve- 
ments in the manu'acture of hats and other coverings for the head "— 
Petitions recorded 28th September, 1857. 

2498. WiLLIAM WaLL Wuirte and Wi.LLIAM BULL, St. John's-square, Clerk- 
enwell, London, *‘ Improvements in rollers applicable for blinds, maps, 
and other purposes.” 

9501. RICHARD ARCHIBALD Brooman, Fleet-streeet, London, ‘‘ Improve- 
ments in raising and lowering weights and bodies in mines and other like 
places, in ventilating mines and other like places, and in extracting water 
therefrom.”—A communication from M. Trautmann.—/’efitions recorded 
29th September, 1857. 

2509. JouN HENRY JouNson, Lincoln’s-inn-fields, London, “ An improved 
hand saw.”"—A communication from Jackson Goreham, Bairdstown, 
Georgia, United States. 

2512. James Paistry, Hele Works, Devonshire, and Grorez Bertram, 
Edinburgh, Midlothian, *‘ Improvements in the manufacture of paper.” 
2516. Wittiam SanpiLanps, Inveresk, Midlothian, ‘‘ Improvements in 

chimney cans, or apparatus for promoting draught in chimneys.” 

2518. James Harris, Hanwell, Middlesex, ‘‘ Improvements in, and con- 
nected with, cocks and valves, especially adapted to preventing the 
bursting of water pipes from frost.”—Jetitions recorded 30th Septender, 
1857 


2521. EvaN Leieu, Manchester, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus used in spinning and preparing cotton and other 
fibrous substances, parts of which are also applicable to machinery or 
apparatus generally.” — Petition recorded 1st October, 1857. 

2527. ALFRED ILLINGwoRTH and Henry ILLINGworTH, Bradford, Yorkshire, 
“ Improvements in machinery or apparatus for combing wool and other 
fibrous substances.” — Petitions recorded 2ad October, 1857. 

2552. James Coomsr, Belfast, ‘‘ Improvements in machinery for hackling 
and preparing flax and other fibrous substances,”—Petition recorded Sth 
October, 1857 

2568. Rosert Romarxe, Beverley, Yorkshire, ‘‘ Improvements in machinery 


for digging or cultivating laud, part of which improvements is applicable | 


to agricultural steam engines gencrally.”—/’elition recorded Gth October, 
1857. 

2626. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in producing figured paper to be used in teaching writing and drawing.””— 
A communictaion from Leon Louis Honore Bertou, Rue d’Hauteville, 
Paris.— Petition recorded 14th October, 1857. 

2649. Joun Wricut, New George-strect. Sheffield, Yorkshire, “‘ Improve- 
ments in preparing or treating strips of steel fur hardening and tem- 
veering.” —/’etitions recorded 16th October, 1857. 

2667. Vicror PgAN, Rue de l’Echiquier, Paris, ‘Improvements in pro- 
tecting the walls, ceilings, wainscots, and other parts of buildings from 
humidity.” —/’etition recorded 19th October, 1857 

2696. Joun Mitnz, Royton, Lancashire, * Certain improvements in carding 
engines.”—Vetition recorded 221 October, 1857. 

2788. James Ma.uison, jun., Bolton-le-Moors, Lancashire, “‘ Certain im- 
provements in ‘gassing’ yarn and textile fabrics, aud in the apparatus 
connected therewith.” 


2796. JouN SEITHEN, Earl-strect, London, “ Improvements in machinery | 


for cutting cork.”—Petitions recorded 3rd November, 1857. 


2820. WILLIAM Macnas, Greenock, “ Improvements in vessels propelled by | 


screw or other similar propellers.”—Petiioa recorded Gth November, 1857. 


2976. DANIEL KINNEAR CLARK, Adam-street, Adelphi, London, ‘ Improve- | 
ments in furnaces for promoting the combustion of fucl without smoke, | 
and the communication of heat, specially adapted for steam bvilers.”—J'e- | 


tition recorded 30th November, 1857. 

2986. THOMAS JEFFERSON THOMPSON, Greenwood-park, Newry, Down, 

Ireland, ‘Improvements in apparatus for lighting railway trains with 
as.” —Petition recorded 1st December, 1857. 

2001. Euisau SLACK Glasgow, Lanarkshire, N.B., “ Improvements in the 
treatment, application, and use of wheat and other grains, and amylaceous 
vegetable substances.” — Petitions recorded 3rd December, 1857. p 

3022. James Sinciair, Hill-street, London, ‘‘ Improvements in machinery 
or apparatus for cutting or dividing stone and marble.”—/etition recorued 
5th December, 1857 che 7 

8189. AnTHUR CHaALLis {|KennarD, Falkirk Iron Works, Stirling, N.B.. 
“ Improvements in trussed iron bridges.”—A communication.” — /etition 
recorded 22nd December, 1857. 

3146. Danie, Jones CrossLry, Hebden. bridge, Yorkshire, ‘‘ Improvements 
in the manufacture of certain textile fabrics called ‘pellones,’ and used 
for saddle covers, and in the machinery or apparatus employed therein, 
which improvements are also applicable for weaving other fabrics.”— 
Petition recorded 23rd December, 1857. 

$165. ALEXANDER CHAPIN. Glasgow, Lanarkshire, N.B , “‘ Improvements 
in steam engines and in the combustion of fuel.”— Petitions recorded 26th 
December, 1857. 

3160. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in the treatment and preservation of skins, furs, wool, and textile fabrics, 
and in the machinery or apparatus employed therein.”—A communication 
from Madame Marie Louis Prost. ; m2 

3171. Henry Deacon, Widnes, Lancashire, ‘‘ Improvements in purifying 
alkaline lees.” 

8172. JamEs BoyDELL, Gloucester-crescent, Camden-town, ‘* Improvements 
in carriages propelled by steam or other power.”— Petitions recorded 28th 
December, 1857. a 

3181. ALEXANDER ParkEs, Birmingham, ‘Improvements in joining or 
uniting metals.”—Petition recorded 29th December, 1857. 

3188. Tzmpest Boor, Manchester, Lancashire, ‘ Improvements in the 
treatment of certain vegetable matters, and in the application of the same 
to sizeing, stiffening, dressing, and finishing textile materials, and which 
are also appli to thick g colours for printing.” 

3189. James Darsiz Morrison, Edinburgh, Midlothian, N.B., ‘‘ Improve- 
ments in effecting surgical and medical operations by the agency of arti- 
ficially induced anathesia.”— Petitions recorded 30th Decenber, 1857. 

5. ALEXANDER PARKES and Henny Parkes, Birmingham, *‘ Improvements 
in the manufacture of rods, wire, nails, and tubes.”—J’etition recorded 1st 
January, 1858. - 

30. Epwix Maw, Doncaster Iron Works, Yorkshire, “‘ Improvements in the 
construction of metallic bedsteads and other surfaces to sit or recline on.” 
— Petition recorded 7th January, 1858, 

62, JamES BRoADLEY, Saltaire, near Bradford, Yorkshire, ‘ Improvements 
in apparatus used in weaving.” —Petition recorded 14th January, 1858. 
0. MARC ANTOINE FRANCOIS MENNONS, Rue de |’Echiquier, Paris, ** Certain 

improvements in gas retorts.”—A communication. 

72. JAMES AUSTIN, Millisle Mills, Donaghadee, Down, Ireland, ‘ Improve- 
ments in machinery or apparatus for ploughing or cultivating land ” 

73. Ropert ARCHIBALD, Devon Vale, Tillicoultry, Clackmannan, N.B., 
‘‘Improvements in the treatment or preparation of wool and other 
fibrous materials for being spun.”—Jetitious recorded 16th January, 1858 

81. Tuomas HamitTon and JAMEs Hawmiiton, Glasgow, Lanarkshire, N.B, 
“Improvements in holders or bobbins for holding or containing yarn or 
thread, and in turning, cutting, shaping, and reducing wood aud other 
substances.” 

82. ANDREW WALKER and THomaAs WALKER, Lanarkshire, N.B., ‘‘ Improve- 
ments in the treatment or preparation of moulds for casting metals.” _ 
87. PeTrer ScuuyLER BrurF, Ipswich, ‘ Improvements in the construction 

of submerged tunnels.” 

91. Tuomas Pirix, Nether Kinmundy, Longside, Mintlaw, Aberdeen, N.B » 
** Improvemerts in machinery or apparatus for threshing or separating 
grain.” — Petitions recorded 19th January, 1858. 








And notice is hereby given, that all persons having an interest in oppos 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 
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made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


THE ENGINEER 





The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 
Crass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

1989. See Class 4. 
2015. James Haut, Lancashire, “ Preventing incrustation in boilers.”— 
Dated 22nd July, 1857. 

This invention consists in the adaptation and application to steam 
boilers of a vessel or receptacle of the form and construction hereinafter 
described for collecting the sediment contained in the water. The 
vessel or receptacle s composed of a series of metal plates one within 
the other, in which ure formed apertures or spaces for the passage of 
water and sediment into the interior of the vessel or receptacle, such 
apertures or spaces being arranged so that the aperture or space in the 
one plate may alternate with the obstructing piece of metal in the next 
plate, and thus overcome the agitation of the water passing from the 
beiler before it reaches the interior of the vessel or receptacle. The 
plates are united at intervals by means of metal stays, but the mode of 
uniting them may be varied. ‘There is a pipe leading from the interior 
of the vessel or receptacle, from which the sediment may be discharged 
as required, by means of a cock conveniently fixed outside the boiler. 
The shape of the vessel or receptacle may be varied, but it is preferred 
that it should be funnel shaped. Also it may be desirable in some cases 
to employ more than one vessel or receptacle of the above-named con- 
struction, either separately or combined. 

2026. Epwarp Witsox, Worcester, ‘Consuming smoke.”—Dated 
July, 1857. 

This invention consists in the introduction of atmospheric air, steam, 
or other gas or vapour, into furnaces or fire-boxes of any or every de- 
scription, by means of pipes, or tubes, or other suitable channels passing 
into and traversing the furnace or fire-box, for such a distance and to such 
part or parts of the furnace or fire-box as may be desired, the object of 
these pipes or tubes so traversing the furnace or fire box being in the 
First place to cause the air, steam, gas, or other vapour conveyed through 
them to become heated to a high degree; in the Second place to convey 
such air, steam, gas, or vapour to such part or parts of the furnace as 
may be desired; and, Thirdly, for the minute detailed distribution of the 
same. The pipes or tubes are therefore without opening or outlet for 
sucha portion of their length as is deemed necessary for sufficiently 
heating the air, steam, gas, or other vapour, and for conveying it to the 
situation where it is considered best to deliver it fur the purpose of 
most effectually intercepting and thoroughly intermixing with the smoke 
or gases given off from the fuel. This the patentee accomplishes by 
making the pipes or tubes at these places with holes, slits, or other out- 
lets, small in size, but considerable in number, and varying in direction, 
by which the more perfect combustion of the smoke or gases of the fuel 
is effected. 

2026. See Class 1. 
2029. James Burrows, Wigan, Lancashire, * Steam engines.”—Dated 24th 
July, 1°57. 

This invention may be adapted to steam engines in general, and is 
particularly applicable to all kinds of condensing engines, especially such 
as are employed for the purposes of marine navigation. ‘The improve- 
ments consist in the novel application, employment, and use of a retrige- 
ratury apparatus to be suitably arranged in connexion with the air 
pump and the condenser, for the purpose of cooling the water used for 
injection into the condenser after it has passed through the condenser 
and air pump, so that the patentee is enabled continuously to use the 
same water over and over again (in its distilled state), a portion of which 
water is being constantly supplied to the boilers generated into steam, 
and after passing through the engine is condensed in the usual way, and 
thereby preventing as much as possible any change in the water after 
the boilers and cooling apparatus have been once supplied with pure 
water, and consequently considerably diminishing or preventing the evils 
arising from the effect of deposit or incrustation. The refrigerating 
apparatus may proceed from a receiver or chamber in connexion with 
the air pump (or direct from the discharge of the air pump), and con- 
sists of a continuous coil of piping, sufficiently long to insure the required 
degree of cooling surface, such coil of pipes passing through a chamber or 
stream of cold water; and thus the injection water within the coil of 
pipes will be cooled by conduction without being exposed to evaporation, 
or allowed to flow away, the water being led or conducted (after cooling) 

' again to the condenser for injection, and so on continuously. 
2040. Richard ARCHIBALD Broomay, Fleet-street, London, ‘ Motive power.” 
—A communication.— Dated 27th July, 1857. 

This invention consists in constructing motive-power engines in the 
following manner :—In each of several tubes or cylinders is placed a 
vane, or a set of vanes, or other contrivance, for receiving motion from a 
fluid in motion, and for communicating the said motion to a central 
shaft; and these several tubes or cylinders are so combined that water, 
steam, air, or any other suitable fluid, may pass successively through the 
whole of them, impressing a rotary motion upon each of their central 
shafts or upon one common shaft, from which shafts or shaft the motion 
is transferred, if y, by any arrangement of gearing or 
otherwise to a driving shaft, by which any description of machinery or 
apparatus which requires the application of motive power may be driven 

2047. James Henry Bennett, Birmingham, “Engines to be worked by 
atmospheric pressure or steam, or by both in combination, and steam 
generators to be used therewith.”—Dated 27th July, 1857. 

Upon one end of a crank shaft is mounted the ordinary fly wheel, and 
upon the opposite end of the shaft, but supported in independent bear- 
ings, is a stationary hollow wheel or circular cylinder; upon the outer 
and inner peripheries of this cylinder are fitted bands or slides, following 
the entire peripheries, and acting as wheels under and upon the 
cylinder, These are both attached to a diaphragm piston working in 
the cylinder, the action of steam or air, or both, when both are used, 
propelling the diaphragm round the inside of the cylinder; the outside 
bands or slides are by the same power propelled round the periphery of 
the cylinder. The band on the inside periphery of the cylinder being 
formed as a wheel, has the crank shaft for its axis, through which motion 
is imparted to the fly wheel. The inventor admits the steam or air 
either into the cylinder direct, or through the crank axle and one of the 
spokes of the inner wheel, as may be preferred, and he sometimes em- 
ploys in connexion with the mechanism already described an ordinary 
vertical cylinder beam and connecting rods when he requires extra 
power. When air is employed, it is raised to a high pressure by any of 
the ordinary means in a receiver before it is admitted to the circular 
cylinder. The improvements in steam generators are as follow :—He 
forms a box or outer casing of iron, the door of which box is furnished 
with proper apertures for the admission of air. At the bottom of the 
case is fitted a gas pipe having any required number of jets. Above 
each jet is fixed, vertically, a small boiler, made by preference of cast 
steel, and formed in two parts, the upper part screwing into the lower. 
These boilers are somewhat of the shape of a bottle, having a high 
conical hollow in the bottom, in which hollow the gas from the jet 
burns Water is admitted from the pipe of a force pump under the 
bottom of the outer case, and by separate distribution pipes is conveyed 
to about the top of each of the small boilers, A steam pipe is connected 
to the top of each boiler, and all these steam pipes meet in one large 
pipe near the top of the case, which pipe conducts the steam generated 
in all the boilers into a receiver upon the top of the boiler case, whence 
by another pipe the steam is conveyed to the cylinder. He can employ 
any number of boilers according to the power required, using, of course, 
a corresponding number of gas jets. The object of the improvements is 
to generate steam as rapidly as possible, by causing the flame of a gas jet 
to evaporate a small quantity of v.ater almost as rapidly as it is supplied 
into the boiler. He can also employ other heating agents besides gas — 
Not proceeded with. 
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Ciass 2.—TRANSPORT. 

Including Railways and Plant, Roud-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1015. Wituiam Jounson, Lincoln’s-inn-ficlds, “ Capstans.” 
tion.”—Dated 9th July, 1857. 

This invention relates essentially to certain mechanical modifications 


A communica- 








121 
upon the purchase apparatus used as a capstan on board ships in 
harbours and in other situations, by which modifications superior advan- 
tages are gained as regards power, compactness of parts, and facility of 
working. In one arrangement of this improved capstan the main 
stationary vertical spindle of the purchase apparatus has fitted loosely 
upon it a duplex winding or purchase barrel, on the top of which is 
fastened a large horizontal bevel wheel. On the top of the central 
spindle, and over the bevel wheel, there is attached a deep eye or collar 
piece, carrying a horizontal crosshead, with end pendant eyes or pedestal 
pieces to receive the two outer ends of a pair of actuating spindles, 
These spindles are disposed in the same axial line diametrically across 
the upper face of the bevel wheel, and their contiguous ends rest in 
bearings in the central collar piece already mentioned. Each of these 
spindles has keyed upon it, just inside the pedestal arms of the cross- 
head, a bevel pinion, the two pinions being set in reverse or opposite 
directions, so as both to gear one on each side with the large bevel 
wheel. The outer ends of the two spindles project somewhat beyond the 
pedestal arms, and each projecting end has keyed upon it a ratchet 
wheel of large diameter, and formed with radial angular teeth. On the 
inner face of each of these ratchet wheels there is an annular collar, 
turned true to carry the actuating case or frame. This frame or case is 
irregular in form, and it has a projection upon its upper side to carry a 
duplex ratchet catch arrangement, and a reversing movement. The two 
catches for the ratchet wheel are simply hung in opposite directions 
upon studs inside the case, insuch a way that cither of them may be put 
into gear with the ratehet teeth of the wheel. The reverser is a duplex 
eatch or lifter, worked by an external handle, so that by setting this 
handle to one side or the other the proper actuating catch is brought 
into gear. The whole of this chamber is covered in, so that the details 
are entirely hidden, excepting only the external setting lever. The 
capstan is worked from the two opposite sides by means of two separate 
widely-forked levers, the ends of the forked arms of which are put into 
gear for working by being entered into corresponding recesses in the 
ratchet frames. The forks of the levers are wide enough to stretch 
across from one frame to the other, so that each lever works the two 
frames in concert. With this arrangement the vibration of the working 
levers gives a continuous rotary action to the bevel wheel and its pur- 
chase barrels, and the operators can at any time reverse the direction of 
revolution by adjusting the rachet catches accordingly, the actuating 
levers still being worked as before. The outer ends of the two hori- 
zontal spindles are square, so that winch handles can be fitted on for 
turning them when a quicker speed is required. The whole of the 
gearing mechanism is covered in by a cylindrical top cap, which both 
looks well, and also serves to screen every working detail from view, 

1920. Davip Horr, Bishop's Auckland, Durham, “ Preventing one train 
from running into another.”—Dated 10th July, 1857. 

This invention consists in coating or covering the rails by means of a 
brush or other suitable tool with grease, oil, or some unctuous, oleaginous, 
or greasy matter, at or Just before any point where it is necessary for a 
train to stop to prevent its running into another train before it; which 
greasing is intended to act as a signal both to the hearing of, and to the 
peculiar sensation imparted to, the engine driver to stop his train. Sup- 
posing a train to be at a stand-still, and that another is expected, the 
guard provided with the necessary tools and materials should proceed in 
the direction from which the train is expected to the greatest distance 
consistent with safety, and the time the coming train is due, and should 
grease the rails from ten to fifteen yards, more or less, As soon as the 
engine reaches the part of the rails so greased, the rails will cease to bite, 
and the train will only proceed by its momentum, The driver, suppos- 
ing all other signals to be unnoticed, cannot fail both to feel and hear 
the particular signal thus made to him; and by taking the necessary steps 
will be able to bring his train to a dead stop within, say, 100 yards of the 
greased portion ef the rails.—Not proceeded with. 

1927. Werster Woopman, Paris, ** Railroad wheels."—A communication,— 
Dated 10th July, 1857 

This invention consists in constructing a railroad wheel of two wrought 
iron plates, combined with a suitable hub, and united at the flange. 

1937. BERNARD Denizot, and Cuar ies Fiirrs, Paris, “ Railroad brakes,.”— 
Dated 1ith July, 1557 

This invention relates to an improved construction of brake for rail- 
way carriages, by which accidents arising from collisions on railways 
are prevented. The improved brake consists of a bar having a hole 
formed with a female screw at each end, which bar can be attached to, 
or removed from, the axles of the wheels when required. On the axis 
of each wheel is formed a male screw. The brake bar is held in the 
position to allow the axles to rotate by a hook on a moveable arm. When 
it is necessary to apply the brake bar, the cylinder is turned, on which 
is wound the chain of the coupling rod, and by this means causes a 
detent to set free the hook of the moveable arm, when the brake is im- 
mediately forced by springs against the male screw, which enters the 
female screw of the brake bar, and thus locks the wheels, The same 
apparatus may be applied to each carriage, and to the locomotive, and 
thus cause the whole train to be suddenly stopped.—Not procecded with. 

1940. Murpocn’ McKay and Henry Forrar Osman, Essex-street, Strand, 
London, ** Apparatus for securing the points of railway switches.”—Dated 
llth July, 1855. 

The object of this invention is to secure close contact of the points of 
railway switches with the fixed rails when so required, previous to and 
during the passage of trains over them, so as to prevent the possibility 
of the carriages being accidentally turned out of their track; and this 
is effected by means of an apparatus composed of a clip or clutch, with 
space between its jaws to receive the lower parts of the fixed rail and 
the switch point. The clip or clutch is supported on an axle, which 
turns on suitable bearings fixed below the rails, and is worked by a hand 
lever situated near to the rod lever for adjusting the moveable rails or 
switch points, so as to be conveniently within reach of the pointsman 
who will work it. It is essential that the inner extremity of the axle, or 
that part of it bearing the clip or clutch, should be supported an a bear- 
ing secured by any convenient means to the under part of the fixed rail, 
in order that in case of the rail starting the action of the clip or clutch 
shall not be interfered with, which otherwise would happen. The inner 
faces of the clip or clutch are inclined to correspond with the tapering 
end of the switch point on the one side anda similar shaped piece of 
metal secured to the rail on the other side, for the purpose of rendering 
the hold of the clip or clutch firm and secure when turned on the points, 
The head of the inner jaw of the clip or clutch is enlarged toan extent 
sufficient to act as a wedge between the near rail and its corresponding 
switch, when the switch point on the opposite side is required to be 
secured to its neighbouring rail. The operation of the invention is such, 
that when a switch point is required to be secured, the pointsman, after 
adjusting the points in the usual way, turns on the clip or clutch by 
means of the hand lever, and so holds it until the train has passed, when 
he throws back the !ever, and the fall of the clip or clutch is ensured by 
means of an overprise weight suitably fixed on the axle, 

1948. WILLIAM Epwarpd Newton, Chancery-lane, London, “ Portable rail- 
way for steam traction engines on common roads or land.”—A communi- 
cation.—Dted 13th July, 1857, 

This invention consists in constructing the railway of two endless 
chains of short rails, jointed together vertically and laterally, or horizon- 
tally, and working over quadrilateral pulleys mounted in adjustable 
frames, and so arranged that, as the engine is propelled along, the rails 
are laid down in front, and form in effect a continuous line of railway 
for the wheels to travel over, 

1963. Francois Mounts, Lyons, “‘ Railway brake.”-—-Dated 15th July, 1857. 

This invention cannot be described without reference to the drawings, 

1974. Joun Cox, Gorgie Mills, “ Swimming.”"—Dated 16th 
July, 1557. 

This invention is for improvements in an invention, for which letters 
patent were granted to the patentee for England, dated 19th January, 
1851, for constructing swimming apparatuses to be fitted to, or worn on, or 
round the legs, feet, arms or hands of an individual, capable of having 
expanding and contracting motions similar in action to the web feet of 
aquatic birds, Hitherto in the construction of these swimming appa- 
ratuses to be worn on, or round the legs, the body (into which the leg is 
inserted) to which the cloth and ribs were attached was of flexible 
material in the shape of astocking. The cloth was sewed to the stocking, 
and the ribs sewed or tied to the cloth, the cloth forming the only hinge 
for motion. The check cords were also sewed to the stocking, and very 
soon the whole fixings gave way, and there was a considerable amount of 
“slip,” or play, in the working of the apparatus, which rendered a con- 
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ponents part of the stroke ition The patentee now hinges the 
ribs of the apparatus independently of the cloth, and thus not only gives 
additional strength, but prevents slips, and he makes the ribs to support 
the cloth instead of the cloth supporting the ribs. In order further to 
give strength to the apparatus, he uses for the body gutta-percha, sheet 
metal, vulcanised india rubber, leather, or other suitable material, 
possessing such rigidity as will permit of wire being firmly fixed to it to 
serve as the centre or pivot for the hinge of the ribs, and which is rigid 
enough to resist the abutment of the ribs. Instead of sewing the cloth 
to the body he sticks it firmly to it with a waterproof solution, The body, 
being of rigid material, admits of the apparatus being fixed to the feet, 
hands, or arms, as well as to the legs. 

1977. Georae SamugkL Matrusews, Wardour-street, ‘ Railway brakes.”— 
Dated 16th July, 1857. 

Between each of two adjoining wheels of a carriage, or between any 
adjoining two wheels on each side, the patentee supports a brake or 
skid surface, which is of a length as long as convenient. In such 
position he suspends this brake immediately over the rails, by means of 
two rods, which are again supported from a cross beam passing from 
side to side of the carriage frame. The position of the skid or brake 
may be regulated with regard to its height from the rail, by means of 
set nuts and screws on such suspending rods. The cross beam which 
supports the suspending rods is, at the middle of its length, supported on 
a vertical screw, which is strongly fitted in the framework of the 
carriage. This screw passes up through the floor of the carriage and 
has a lever or other suitable hand hold by which it may be turned. 
The effect of turning the screw is either to depress or elevate the cross 
beam in which it works, and with it the skids or brakes, so as to cause 
them to exert a pressure on, or raise them from, the rails, and thereby 
to apply or remove the friction of the brakes. When more than one 
pair of skids are so applied, he furnishes and connects each pair with a 
cross beam and central screw, but does not apply the hand lever to 
each pressure screw; but in order to communicate the necessary 
motion, fits a lever on each’ pressure screw, and connects the 
whole number of such levers by means of one or two longitudinal 
connecting rods, whereby the motion imparted to any one of the 
screws to actuate the brake is transmitted to the whole of the 
pressure screws simultaneously, and so causi all of the brakes 
so coupled to be thrown into or withdrawn from the action at the 
same time. Instead of applying the pressure-exerting screw midway of 

rse beam, he sometimes applies one at or near each 





the cross or transv 
end of such bars, and immediately under the side framing of the 
carriage, but so couples each pair of screws that motion imparted to the 
one is transmitted to the other, and in such direction that they simul- 
taneously depress or raiso each end of the cross beam from which the 
skids or brakes depend. le also similarly connects the whole of the 
pressure screws of a carriage, so that the motion of one is transmitted 
to the whole, where more than one pair is used, as above described. In 
order to sustain the brake surfaces firmly in one position, and enable 
them to resist the breaking or skidding action, he attaches connecting 
rods to the skid, and connects them directly with the n » fra 
carringe, koeping the angle of inclination as little as possible. 
rods receive all the strain that is exerted to tear away the skid by the 
friction produced on the rail, When the skids or 1 
down upon the rails the weight of the carriage is in part removed from 
the wheels, but this should not be exerted to such an extent as to pre 
vent the proper guiding of the carriage by the flanges of the wheel 
The improvement in ‘acing such skidding or brake surfaces consists in 
fitting blocks or pieces of wood into metal shoes, in such manner that 
the end grain of the wood is presented as the friction surface. 
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1981 Josepu Russett, Woodlands-road, Blackheath, Hexry Wintiam 
Sprart, Granville-park, Lewisham, and WILLIAM Press, Ste phey-canse 
way, Commercial-road East, “ Propelling boats, ships, or vessels.""—Dated 


17th July, 1857. 

This invention relates to propelling vessels, by means of a combination 
of mechanical agencies causing one, two, three, four, or any other num- 
ber of bodies, floats, or propellers to enter the water as deep as may be 
desired, according to the sige of the vessel to be propelled; then to move 
through the water in a horizontal direction, or nearly so, backwards or 
forwards, as far as may be required for the length of the drift or circuit 
of motion; then rising out of the water in nearly a vertical manner, to 
return again over its surface, ready to descend again for another similar 
and continuous action. 








Crass 3.—FABRICS. 
Including Machinery and Processes Jor Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, §e. 
1968. Gavin Wavxkge and James Cracuay, Glasgow, N.B., “Looms for 
weaving.”’—Dated Lith July, 1857. 
This invention relates in some respects to an invention for whic h 
British letters patent for “improvements in looms for weaving" were 
granted to Matthew Andrew Muir and James M'Ilwham, Glasgow, N.B., 
on or about the [8th June, 1856, and it consists of certain mechanical 
combinations and arrangements whereby Messrs. Muir and M‘Ilwham's 
loom, as well as other looms of a generally similar class, are rendered 
more effective as regards their range of varicty in weaving. In addition 
to the ordinary figuring improvements involved in the loom or looms 
hereinbefore referred to, the present invention provides for the addition 
to such mechanism of a separate twilling heddle action, This twilling 
action is operated upon by an additional traversing lever working ever a 
portion of the barrel, in a manner similar to the figuring lever actuating 
the drop boxes of the shuttles, The free end of this secondary or 
additional lever bears against the under side of a board or pl 
lever set on a fixed stud centre in the Joom framing, being broad ¢ 
to present an acting surface sufficient to bear against the end of t! 
secondary lever throughout its traverse back and forward over the barr 
On this platform lever there is an upper and a lower bent 1 
pressing piece, with a broad end face piece of such a si 
against a range of four or more vertical link rods, set in as 
frame, and kept pressed forward towards the lever face 
springs. The bottom ends of these vertical link rods hs 
upon them capable of coming within the range of a corresponding se 
y revolving ¢ 


























horizontal cam levers, severally actuated by a continuou 
or tappet. The upper ends of the vertical link roc 
suitable cord and lever movements with the heddle leaves, cight or more 
in number, as may be required. The result of this arrangement is, that 
whenever a twilling change is required to take place, the proper projec- 
tion or stud piece an the figuring barrel comes round to operate upon 
the additional or secondary lever, the other end of which then litts the 
platform lever and pushes back one set of the vertical link rods s> as to 
bring their lower ends within the range of their operating cam levers, 
and at the same time releasing the others of the vertical link reds which 
have already been within the range of, and operated by, the cam levers. 
The latter then lift the required number of the heddle leaves, whilst the 
rest descend by their spring or weight actions. When in the course of 
the barrel's revolution the absence of the twilling 
allows the secondary lever to fall, the reverse a 
twilling is obviously again reversed. The result of this arrangem 
that in addition to the figuring powers already possessed by the loom or 
looms above referred to, a great variety of additional effect can be given 
to the goods woven in such looms, for the reason that the twilling can 
be alternated and changed at pleasure to any extent. In other words 
any of the warp threads can be alternated from surface to surface of the 
piece at pleasure, These arrangements, which are also applicable to 
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ut is, 














other forms of looms, thus afford the weaver a very superior range of 
effect, as regards the textures and varieties of the goods woven, 

19009. Joun Henky Jounson, ‘* Lincoln’s-inn-ficlds, Louden, ‘ Apparatus 
for marking or imprinting chara rs on paper and other fabries.”— 


communication.—.Dated 15th July, 1 
This invention relates to the use of ‘certain apparatus as a substitu- 
paratus combining great 
nting. This op atus is 
& manner 


oh 








tion of the ordinary process of writ 
rapidity of action with the neatness 
y hammers placed in a cirele in 









composed of » number 
that they will strike uj 





noone central point, upon the of wl 








hammers the letters of the alp! re cut in reli ese hammers 
are put i: motion by means of keys similar to those of a pianoforte 
keyboard. ‘The paper, bor pon a carr e, is constantly drawn from 


right to left by aspring, which is recoiled by drawing back the carriage | 
line, A detent mechanism causes | 





by hand at the conclusion of each 
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the paper to move the aa of one letter each time that one of the 
keys is depressed. The movement of the paper, necessary for com- 
mencing a new line, is imparted to it by rollers carried by the chariot, 
which are in their own turn acted on by an apparatus attached to the 
framing of the machine at the required time. Certain small pieces of 
mechanism are also arranged beneath the keys, the object of which is to 
prevent two keys from being pressed down at the same moment, and the 
hammers from being — by being struck against each other. The 
inking of the h 3 i lished by means of a silk band passing 
over pulleys, which are pater of sliding vertically in grooved bearings, 
and are raised by separate keys placed for that purpose at each end of 
the keyboard. The band is, of course, raised with the pulleys, and in 
this position can be easily worked without sviling the machine. By 
pressing upon a convenient portion of the pulleys they can be easily 
made to reassume their former positions. 

1971. Jousx Henry Jounson, Lincoln’s-inn-fields, London, ‘* Sewing- 
machines.”—A communication.—Dated 15th July, 1857. 

According to one arrangement it is proposed to produce a single 
thread, chain, or tambour stitch, by means ofa needle und revolving hook, 
each loop of the stitch being twisted half a revolution after it has been 
drawn through its predecessor, by which means a firmer and more secure 
chain stitch is obtained than has hitherto been accomplished by sewing- 
machines of this class. ‘The needle is jointed to the vibrating needle 
arm, which is actuated bya cam. The shaft which carries the needle 
cam is fitted or formed into a hook at its front end, such hook being of a 
peculiar construction. It is gradually increased in thickness from its 
point, which enters the needle loop towards its shank or shaft, and is 
concavely shaped at the part where the needle loop is in contact with it, 
for the purpose of not drawing more thread than is requisite. After the 
loop has thus been drawn open, it will slip off the hook, and lodge in an 
angular recess which the hook forms with the shaft. This is effected 
while the hook revolves from a horizontal to a vertical downward posi- 
tion, such motion giving a twist to the loop through the aid of a spur or 
cast off on the back of the hook, This cast off is so arranged, in re- 
lation to the hook and angular recess, that the loop is spread for the nose 
of the hook to pass through it on taking a fresh loop from the needle. 
At this moment the hook has two loops engaged with it, the fresh loop at 
the joint or nose, and the preceding loop, which now bears against the 
convex part of the hook. The further motion of the hook will allow 
the latter loop to slip off entirely from the flook, which loop is drawn 
tight by the opening or spreading of the new loop. Motion is imparted 
to the machine by drawing the cloth, which is to be sewn through it by 
hand, The cloth is pressed up the roughened periphery of a revolving 
wheel which carries a spur wheel gearing into a pinion on a second 
shaft. This second shaft carries a conical drum, which imparts motion 
by means of a strap or belt to a second conical drum, the shaft of which 
carries a spur wheel gearing into a pinion on the cam or hook shaft. The 
strap or belt is adjusted along the conical drums, so as to vary the re- 
lative speeds of the shaft which works the actual sewing mechanism and 
the feed shaft, and consequently regulates the size of stitch, since, if the 
cloth is drawn through the machine faster or slower in relation to the 
movements of the needle and hook, it follows that a greater or less 
length of cloth will be drawn along between each stitch. The joint in 
the head of the needle is to enable the needle to play laterally, and thus 
almit of the cloth being moved even when the needle is still in it. 
Modifications of the foregoing arrang ts are included in the in- 
vention. 

George JAMES Wainweicnt, and CHaRLgs Timorny Brapsury, 
Dukinfield, Ches! ire, “ Apparatus for diminishing the amount of waste 
in the use of cops for manufacturing purposes.” —Dated 18th July, 1857. 

Instead of the small tube hitherto placed on the spindle for building 
the cop upon in the processes of spinning and doubling yarns, the 
patentees use a partial tube of any suitable metal or material, that is to 
say, they make it a little open, vertically or lengthwise, so that it can be 
easily placed on any part of the spindle, without the trouble and loss of 
time caused by ts aking the cop off, because it is not necessary to pass it 
over the top of the spindle, but merely to slip it on in the form of a clip. 
They also make the said partial tube with any number or shape of per- 
forations, ridges, or indentations, which, amongst other advantages, 
caused the yarn that is wound on the tube to bind it more firmly, and 
prevent the partial tube slipping out, or going farther up the cop. 

10% ; ALEXANDI . : 1YTE, Glasgow, ‘* Mechanical arrangement for weaving.” 
—Dated 20t uly, 1857 

This invention consists in using two or more reeds at the same time, 
and in communicating movement to the reeds, either by hand or by 
power, so as to give ornamental forms to the warp, and produce various 
patterns according to the arrangement of the splits upon the ribs of the 
reeds, and the movement given to the reeds. Reeds in weaving are 
used simply to guide -~ warp, but in this system two or more reeds 
may » used, and, by being moved in opposite directions, or otherwise, 
they will take the warp out of the direct line, which, being fixed by the 
weft, will leave a figure or pattern. —Not proceeded with. 

1996. Rec Boutros, Blackburn, ‘ Weighing the rd-beams in looms 
used in the manufacture of cloth by steam power.”—Dated 20th July, 




































his invention cannot be described without reference to the drawings. 
2006. Joskru Conway, M Wales, 
* Copy; rollers for print 





am copper-works, Taibach, South 
lico and other fabries.”—Dated 20th July, 





Heretofore the copper rollers used for printing calico and other 
fabrics have usually been produced by rolling blocks of copper into 
a round bar, which was subsequently bored and twined where the requi- 
site internal and external diameters were produced. Now, according to 
this invention, after boring, the copper cylinder is heated ; a mandril, 
the end ! which project beyond the cylinder, is introduced; these 
ends are dropped into bearings fixed on a sliding carriage, which is 
advanced by screws until the copper cylinder is strongly pressed against 
an iron roll revolving by engine power. This exterior roll is slightly 
flattened on one side; and at each revolution when this flattened part 
comes in the line of the axes of the two rollers, the screws are tightened, 
and thus the copper cylinder is nipped between the mandril and roll 

nd expanded By repeating this process eylinders of any diameter 
may be produ eed without the loss of copper consequent on the process 
The cylinder is then turned and finished in the ordinary 




















manner, 
2007. Samcen Burerr, Nottingham, ‘Ornamental bobbin, net, or twist 
lace.”"—Dated 20th July, 1857. 
The object of this invention is to produce wide breadths, or breadths 
urfaces with greatly extended ornament ; and the improvements con- 
lace of forming the whole width of pattern in one breadth (as is 
y the common practice), in dividing of such pattern into two or more 
parts, each of which is produced as on may be called a breadth, but with 
only part of a pattern thereon, instead of having the whole of it; yet so 
that when the two or more of such widths, or breadths, or parts, with 
their separate portion or portions of pattern, are removed from the 
machine, or when dressed and finished and united by sewing, or other- 
wise, they will together produce the desired and complete pattern for the 
ticle intended, 
201 Murpocn M‘Kay, Hacl 
4s if to be used In Wa H 
le fubries.”—Dated 22nd July, 1s 
This invention consists in the employment of a board of suitable size 
and form, having attached to one of its sides a lever supporting a scouring 
brush, andso contrived that both leverand brush can be moved as required 
over the surface of the board. This apparatus is placed in the washing 
tub, and the article to be cleansed is brought over the face of the board, 
and operated upon by means of the brush and lever, the lever giving 
xl power to the oper: tio n.— Not proceeded with. 
y, and Curtstornger CarLow, Clitheroe, 
23rd July, 1857. 
This invention has reference to looms of the kind known as power 














1 Lewts Ros, Holborn, London, 
id seouring household linen and other 
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2025. Wituiam He DSON, Burt 





looms, and consists in improvements in the working and construction of | 
divers parts of those machines, viz, Firstly, in improved means of govern- 


ffof the warp from the work beam by new and self- 


is of applying drag or retarding foree, so as to retain 


ing the letting 
sulating metho 
the rotary motion of the latter, 
novel apparatus lor arresting the m« 












on of the loom upon the eccurrence 
of that defeet in the weaving which is commonly known as “tloat.’ 
Thirely, in an improvement of the stop red ov protector calculated t 
relieve the shuttle from a portion of the pressure exerted by the s 
rod through the swell, and at the same time to insure the due engaze 








Secondly, in the application of certain | 


ment of the stop rod, tongue, or finger with the frog when the shuttle 
misses boxing ; and, Fourthly, in an improved mode of mounting, arrang- 
ing, and working rising and falling shuttle boxes, commonly called drop 
boxes, whereby the same are caused to vibrate along with the sley during 
the times of the transit of the shuttle, and to remain stationary during 
the times in which the interchange of one shuttle for another has to be 
effected, and whereby also one swell is made to serve the exigencies of 
any number of shuttle boxes. These improvements cannot be described 
in detail without reference to the drawings. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 
Manures, &c. 
1875. Joun Atison, Hainault Forest, Essex, “‘ Preparing vegetable sub- 
pe nig 4 feeding x animals, and apparatus for that purpose.”—Dated 7th 
uly, 185 
Whereas grass and clover have heretofore been cut into chaff in the 
dried state only, these improvements consist in converting grass, clover, 
tares, corn, and all other suitable vegetable substances into chaff from the 
green state. For this purpose the grass, or other vegetable substance, 
after being mown, is carried directly from the field to the building in 
which the conversion is to be carried on. The grass is then cut up into 
short lengths, for which purpose the patentee employs a series of circular 
knives, or cutters, revolving on a longitudinal shaft, in contact with 
a second series of circular knives, or with a plain roller having 
indents or spaces corresponding to the first series of knives, the space 
between the said revolving cutters determining the length of the cut 
material. And although he uses this form of apparatus for cutting 
green vegetable substances, it may be also ad 
for cutting hay, straw, and clover, in the dried state. As the | grass 
or other substance is cut into short lengths, it falls down between 
the revolving knives into an apartment beneath, from which it is 
carried up by an endless chain of buckets to the upper floor of 
the building, and deposited in an apartment immediately over the 
kiln or drying floor. A quantity of the cut grass being dropped through 
on to the drying floor, it is equally distributed thereon by a revolving 
horizontal spreader ; air is then admitted under pressure below the kiln 
floor, which is formed of perforated flaps or louvres. The heated air, 
after passing up through the grass, and depriving it of its moisture, 
escapes through suitable fiues into the open air. When the grass is 
sufficiently desiccated, the louvres of the drying floor are opened, and 
the dried chaff falls through on to the floor beneath, from which it is 
gathered and deposited in suitable receptacles. 











1952. Winuiam Wyatr, Bi . Edmunds, Suffolk, “‘ Hay-making ma* 
chines.”—Dated 4th July, 
These improvements thee mainly in a novel mode of adjusting the 
distance of the forks from the ground; in placing the fork barrels 
further behind the driving wheels than customary; in providing a loose 
sliding grooved pinion or pinions for reversing the motion of the fork 
barrel; and in having the tops or ends of the forks in the form of a 
single tine flattened out. The framing to which the driving wheels are 
attached, carries the fork barrels beyond the driving wheels, and this 
frame has in front a perforated adjusting sword or brace set vertically, 
and the frame has also an extra shaft frame moving on pivots at the 
sides, and has a key or screw opposite the sword, working into perfo- 
rations for raising or depressing the main frame as may be required, 
and securing it thereto. The shafts are attached to this extra frame by 
brackets with bolts, the fork barrel has at each end of it grooved 
pinions, which slide in or out of gear for reversing the motion, and the 
forks have their tips or ends flattened in the form of a single tine, 
enabling them to perform the functions of the fork, whether moved 
forwards or backwards.— ot proceeded with. 

1956. WinuiaAM Sterrinivs CLARK, High Holborn, London, “ Machines for 
harvesting grain and grass crops.”-—A communication from A. H. Caryl, 
Sandusky, Ohio, U.S.—Dated 14th July, 1857. 

The patentee describes, in the first place, some of the objections 
which have been found to exist in the automatic raking attachments as 
heretofore applied to reaping machines. Where the rake is automatic 
in its movements, being actuated by gearing from the main or ground 
wheel, and moves back and forth at stated intervals over the table on 
which the cut grain falls, it must necessarily make the gravels or bundles 
of grain which are swept off from the platform of a varying size; and 
again, from the manner in which they leave the grain when they are 
being raised from it to make the return movement after having swept 
the grain from the platform—that is, by being partially revolved to raise 
the points of the teeth above the platform—they are liable to scatter the 
grain or tangle it, and, not being made adjustable, they do not operate 
equally well in different lengths of grain. These objections he has 
obviated by placing the sweeping motion of the rake under the control of 
the driver of the machine, and by causing the rake teeth to be lifted up 
in a direct line out of the grain after having cleared the platform, and 
by making adjustable the point to which the rake reaches forward 
towards the front of the machine before it commences to sweep the 
grain from the platform. The improvements cannot be described in 
detail without reference to the drawings. The patentee claims, First, 
the raising the rake of a self-raking reaping-machine up in a direct 
line from the grain after raking it from the platform, and, when thus 
raised, holding it suspended above and clear of the grain until the rake 
has returned to the front of the machine to repeat its operation, in the 
manner and for the purposes set forth. Second, placing the return 
movement of the rake when so raised and suspended under the control 
of the driver in’ the manner described. Third, operating the raking 
attachment in one direction by locking it with the main shafts, and in 
the other direction by means of a spring, or its equivalent. Fourth, in- 
clining the rake to the vertical to correspond with the length of grain 
being cut, and raising it in the plane into which it is inclined. Fifth, 
the application of the power by which the machine is drawn to a point of 
the wheel frame beneath the level of the axle when the hounds are con- 
nected with the frame or the axle, as described. Sixth, balancing the 

Ly the weight of the driver, as described. 
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draught pole 

. Henky BLANDrORD, Sandridge Bromham, Wiltshire, ‘‘ Combination of 

apparatus for distributing manure.”—Dated 15th July, 1857 

According to this invention it is proposed to employ any suitable 
manure distributor, which is to be mounted en lower wheels than usual, 
so as to admit of its being placed below and immediately behind the tail 
of a cart or wagon, with or to which it is combined or attached. The 
manure, which may either be farm-yard manure, rough or prepared 
compost, ashes, or any description of manure in a solid form, is brought 
into the field in the cart or wagon, and is shovelled or drawn thence 
into the trough or box of the distributor, which is conveniently situated 
for that purpose, such process being intended to supersede the usual 
practice of first placing the manure in heaps in the field, and then sepa- 
rating it by hand labour. This distributor is easily convertible into a 
manure and corn drill, thus answering all the manure requirements on a 
farm. 

1989. Aveustus Dacre Lacy, Knayton, Yorkshire, and Winutam CoLLETT 
HomeKsuaM, Adelphi-terrace, London, ‘* Machinery for ploughing and 
cultivating land by steam or other suitable motive power.” —Dated Isth 
July, 1857. 

This invention consists, in the first place, in the transmission of the 
power from a steam engine or other prime mover to the rope or chain 
employed to work the plough or implement over the land, by means of a 
capstan or windlass around which only a few turns or coils of the rope 
or chain are taken, as distinguished from a drum on which the rope or 
chain is wound ; also such rope or chain not being endless, but having a 
slaek or tail, to be either coiled by hand or taken up on suitably mounted 
and driven drums. The capstan or windlass is somewhat similar to 
those used on board of ship as to the mode in which it transmits the 
power applied to it, but may be modified as to the form, arrangement, 
and number employed. And the motive power may be varied, but it is 
preferred to use two steam engines having the link motion to work the 
slide valves fixed on the same frame as the capstan or windlass. The 
coiling drums when required will be mounted in frames adapted to 
facilitate their transport, the frames consisting of cart wheels of the 
ordinary construction, provided with suitable apparatus for rendering 
them stable or firm when the coiling drums are brought into operation. 
And the invention consists, in the second place, in the adaptation and 

or fixing and giving the 
aratus and engine when 











application of screw piles as means of anchorit 
required stability to the portable winding app: 
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pa teh and also to the pulleys or mechanism anil’ for 
the working and guidance of the actuating rope or chain, which me- 
chanism cannot be described without reference to the drawings. 

1990. JAMES AUSTIN, Millisle Mills, Donaghadee, Ireland, ** Apparatus fo 
ploughing or cultivating land.”—Dated 18th July, 1557. 

This invention relates to certain mechanical arrangements for plough- 
ing or working land by the agency of steam or other mechanical power 
Under one modification the machinery consists of a trix lar open 
frame, supported upon suitable running and driving wheels, and having 











at the forward end an upright steam engine and boiler. The overhead 


crank shaft of this engine is connected by an arrangment of toothed and | 


belt or chain gearing with the main forward ground wheel, which is 
ribbed or furnished with projections to enable it to take a firm hold of 
the soil The belt connexion between the engine and this wheel is con- 
trived so that the movements shall always work in proper gear, inde- 
pendently of the working of the frame upon its supporting springs. This 
wheel is also the steerer, its vertical spindle having atits upper end a 
horizontal worm wheel, in which is geared a wheel worked by a train of 
gearing from a hand or steering wheel disposed in the back portion of the 
frame. The extreme back of the framing consists of a pair of ploughing 
guides extending out transversely, as regards the path of the machine, to 
distance sufficient to cover the extent of ground to be ploughed at once 
in the lengths of the furrows which run across the field’s breadth. This 
portion of the framing carries a set of four large wheels or chain pul- 
leys, over which are passed two distinct endless chains or ploughing belts. 
The two contiguous chain pulleys near the centre of the machine are 
actuated in reverse directions from the same engine, which drives the 
front ground or travelling wheel, so that the forward traverse of the ma~- 
chine at right angles to the lines of furrows bears a determined rela- 
tion to the rate of the ploughing chains at right angles with this forward 
traverse. Each chain or ploughing belt is fitted with suitable ploughs 
or cultivators, which, as the machine works, continually enter the ground 
to plough it up in their bottom traverse, and emerge from the ground to 
return free in their upper back traverse. Each plough iskept steady in 
its action by a suitable wing piece fitting guides in the framing. The cross 
ploughing frames are not set in an accurate right angle with the forward 
framing, but slightly off that line, to such an extent as will just allow for 
the forward traverse of the whole machine ; and result in the formation 
of accurate traverse furrows across the field. This plough always works 
with its ground wheel or wheels upon the unploughed ground, as it 
moves constantly forward, leaving the ploughed ground behind it. When 
it is to beconveyed from field to ticldthe two ploughing frames are folled 
back, so as to form, in the whole, one long running frame, easily portable. 
—Not proceeded with. 
2005. 
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Henry VeNnor Cownam, ‘Machinery for breaking or pulverising 
”— Dated Wth July, 1857. 

Each machine is constructed with an axis with wheels at the ends, 
suitably arranged for adjusting the depth to which the tines or teeth 
carried by the axis shall penctrate into the land. On the axis are a 
series of naves or bosses, having projecting teeth, and such t 

naves are arranged to turn freely on the axis, so that as the machine is 

moved over the land, the tines on each of the bosses or naves penetrate 
the earth in succession. Between each two bosses or naves there 

a tine,which penetrates the land below the axis, and such fixed tines are 

drawn through the land as the machine is moved along. The effect of 

this combination of rotating tines and fixed tines is, that the is of 
earth will be broken more effectually than heretofore. 
2009. GrorGE Parsons, Martock, S$ * Thre 

Dated 20th July, 1857. 

This invention consists in constructing the 
machines with two or more circular or segmental beaters arranged step- 
wise, or with two or more circular or segmental beaters of different 
diameters, the smaller diameter being set so as to first act upon the crop 
to be threshed; in constructing the shakers with solid bottoms so as to 
convey back the grain shaken from the straw to the hopper of, or to, the 
winnowing apparatus, and the inventor suspends the shakers at a point 
behind the drum. He also forms the sieves by punching or beating 
down from the surface of a metal plate strips or tongues, which, being 
inclined, form not only passages for the grain to pass through, but also 
spouts to «direct the blast from the fan for keeping the sieves clean, 
And he brings into the same hopper two pipes from the same fan or 
blower, one at the upper part thereof, and another lower down, whereby 
the winnowing is much improved. He also mounts a fan upon the drum 
spindle.— Not proceeded with. 

1999. Hven Smiru, Porchester-square, 

—Dated 20th July, 1857. 

This invention consists in the construction of an implement for 
crushing clods, and for pulverising land more or less finely, and is in- 
tended to operate upon a breadth of about three feet more or less. In 
front of the implement, supported in bearings upon a suitable frame, is 
a guide wheel, which also serves to regulate the depth of the soil to be 
raised as hereafter explained. Behind the wheel and across the imple- 
ment the inventor places one or more shares in the shape of knives ; and 
behind, or rather continuing upwards from the back of the knives, is 
an endless apron or belt. The back roller over which this belt travels 
is placed slightly in advance of two or more reducing or pulverising 
rolls or other suitable reducing agents, from which the pulverised soil 
falls upon the onward motion of the implement ; the share Or shares enter 
the earth to a depth regulated by the guide wheel, take up the soi 
deliver it on to the endless apron, from which it fails after 
through the pulverising rolls. In addition to crushing, rolls teeth may 
be employed for the purpose of freeing the soil raised from twitch and 
other grasses and weeds.— Not proceeded with. 


Crass 6.—BUILDING. 
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Including Brick and Tiie Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fitiings, Warming, Ventilating, ye. 
2011. ANDREW Scorn, nig terrace, Islington, ‘‘ Stops f unk 





arranged to 


According to this ‘invention the stop or gate of a door i 
rise and fall as the gate or door is closed or opened, 
time, a bolt is caused to rise and fill the thim! » ho 
the end of the upright bolt which fasiens the gate or 
shut, by which the thimble or hole is prevented becomi 
the gate or door is open; and this is accomplishe itabl 
nation of gearing contained in a box or case fixed below the 
doorway, and it is preferred to employ 2 descending axis from t! 
or door, having at its lower end a bevelled toothed wheel, which takes 
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into another bevelled toothed wheel on a horizontal axis, which, by 
means of a toothed wheel acting in racks on the stop and on the rising 
fitting bolt, causes the stop to rest when the gate or door is being shut, 
and at the same time causes the filiing bolt to descend when the gate or 
door is shut. And in like manner may the stop of a gate or door 
against which it is retained when open be actuated, so as to rise into 
position when the gate or door is opened, and descend when sh Or 


in place of the horizontal axis above-mentioned, the requisite motion to 
the pinion between the two racks may be c r acti 
put in motion by the oj gy of the gate or door to one of the racks. 
2018. See Cl : 
2031. Joseru 
purposes.” — 
The inventor 
longitudinally through for the 
connects it by a key or rod at 
motion by the revolving of the rods. 
large for receiving an octagon or like shaft. The material bored thereby 
is collected on the threads of the screw or auger, and, at stated revolu- 
tions, it is raised by sliding it uj , by means of a chain and 
revolving shackle attached theret tools found necessary for 
boring different strata may be used in like manner, and the said inven- 
tion may also be applied to existing The sliding shaft, while 
boring, passes through a driving wheel, L, with a revolving le attached 
at the top and connected with intermediate rods below.— proceeded 
with, 
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archi: median screw auger, with 2 hole made 
purpose passing the rods, and then 
bottom, whereby the same is set in 
The hole must be sufliciently 
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Crass 6.—F I 
Including Guns, Swords, Cann 





ments of War or for Defence, "Ge 
2010. Tuomas RESTELL, 





New Kent-road, “ Improvemen sreech-loading 
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fire-arms, and in utesien the barrels of fire-arm to their stocks.”— 
Dated 20th July, 1857. 

This invention consists, First, in constructing and arranging the parts 
f breech-loading fire-arms as follows:—The patentee constructs the 
breech of a piece separate from the barrel, the barrel being shortened 
for the purpose, and he connects the two by screw threads. While the 
breech piece is apart from the barrel he forms a dove-tailed longitudinal 
channel at the rear end of its upper side, and into this channel fits a 
sliding piece of corresponding form. The breech piece is then bored 
out, the cut being made partially in the fore end of the sliding piece, and 
a short cylindrical plug is driven into the end of the box, and the 
sliding piece is then removed. A thin tube of German silver, rendered 
slightly by means of a slot along its lower side, is then 
inserted in the bore, with a thin plate of lead between it and the plug, 
the three being screwed together. This tube is cut away upon its upper 
part to receive the charge. The rear end of the breech piece has a 
vertical slot formed in it, and this slot receives a dise or wheel furnished 
with teeth, which act upon pins placed across a recess formed in the 
rear and under side of the sliding piece. A lever is connected to the 
axis of the dise or wheel, and by means of this lever motion is imparted 
to the sliding piece, in order to open and close the breech chamber. The 
lever is formed with a curved end which drops upon the barrel, and 
resembles an ordinary band. The end of the axis of the disc is so 
adjusted to the tumbler of the lock (which is of the usual kind) that 
the hammer cannot discharge the cap except when the breech is 
properly closed. The invention consists, Secondly, in forming tha 
bands which connect the barrels of fire-arms to their stocks as follows :— 
Each band is divided at its lower part by an inclined cut, a small screw 
being employed to connect the two parts. The improved band is 
driven on like an ordinary band, and when it isin place the screw is 
screwed up into the stock, and may be tightened at any time to com- 
pensate for the shrinking of the stock, or any other cause of slackness, 
To remove the band the screw may be partially withdrawn, and the two 
parts of the band allowed to separate.—Nol proceeded with. 
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2011. W LAM GRORGE ArustaonG, Newcastle-upon-Tyne, “ Adjusting 
ordna ce for fire by night or day.’’"—Dated 22nd July, 18! 





‘his inve ntion consists of certain methods of adjusting ordnance, so 
as to maintain a fire upon a fixed object after being rendered invisible 
by darkness or otherwise, For this purpose an instrument in the nature 
of a quadrant is applied to the gun, for the purpose of indicating its 
angle of elevation in reference to the horizontal plane, after the proper 
elevation has been determined, by trial or otherwise, in daylight. This 
instrument is afterwards re-applied for adjusting the gun to the same 
eevation when the object cannot be seen. There is also applied an 
arrangement of sights, with or without a reflector, and a graduated are 
for determing in daylight the lateral angle which the gun, when properly 
directed, forms with some mark at which a light can be fixed at night. By 
varying the horizontal direction of the gun until this light can be sighted 
by the instrument, the proper lateral adjustment for striking the required 
object can be determined when that that object becomes invisible. Thus 
the after having once been adjusted in daylight can afterwards be 
re-adj 1, both vertically and horizontally, when the object is concealed 
from view by this means a fire may be continued upon any fixed 
ng darkness or fog, or from behind a screen.—Not proceeded 
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CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, &c. 
aY Quick, Pimlico, “* Hats.”—Dated 15th July, 1857. 

The invention relates to an improved method of forming hat bodies, 
and consists in the combination of an elastic band and brim witha 
crown of any of the ordinary materials of which covered hat-bodies are 
made, by which combination a hat of superior quality is obtained, which, 
by reason of its elasticity, is capable of yielding without undue pressure, 
and adapting itself to the varied forms of the human head, and thus 
contributing to the ease and comfort of the wearer. This is effected by 
forming the bane and brim of plaited straw, grass, split cane, whalebone, 
horse-hair, or other similar and suitable substance, and uniting it, by any 
of the ordinary compositions or varnishes in use for such purpose, to the 
crown, To preserve the shape of the brim the edge is stiffened by over- 
laying or binding it with prepared calico or other suitable material, by 
which lightness and strength are combined. The body thus formed and 
prepared may be finally encased with any of the ordinary fabrics which 
arelused for the purpose of covering hat-bodies, producing, when finished, 
a waterproof hat possessing the desirable qualities oi flexibility, light- 
ness, and ventilation.— Vol proceeded with. 

1967. Kicnarp ARcTIRALD ong AN, 
bonnets, &c.”—-Dated 15th July, 

This invention consists in in coverings for the head in the 
following manner :—A wooden block of the shape of the intended hat, 
cap, or bonnet, having been obtained, the sides thereof are covered with 
a cloth or fabric previously saturated with a composition: of gum- 
lac, and spirits of wine, heated in a bain marie; the crown formed 
of similar material, and saturated with the like composition, is next 
applied and brought down just over the edges of the The 
edges of the crown are thinned off to prevent too great thickness 


Joun HE 





905. 


Fleet-street, London, ‘ Hats, 








body. 


at the joint; a brim formed of similar materials is next put over 
the block and united to the body by a strip of fabric similar 
to that of which the other parts of the tgundation are formed. 


When dry the foundation is withdrawn from the block to be treated as 
hereafter explained, which treatment forms the main feature of this in- 
vention. Preparatory to the body being covered with the material to be 
substituted for silk, plush, beaver, &c., it is coated with an adhesive 
composition made by boiling down, say, 100 parts, by weight, of linseed 
oil, until reduced from one-quarter to one-half of its weight, according 
to the consistency to be given to the composition, and adding thereto 
gradual and while the oil is kept stirred and agitated, about twenty 











parts of fincly-powdered white lead; and when a homogeneous and nearly 
liquid paste has been formed, it is removed and rubbed down upon a 
marble sl: in the grinding or rubbing down of colours. Then a 





coati 





of this material is applied by a brush all over the foundation, 
and to render it perfectly smooth and even, a second coating or brushing 
over with a fine brush should be applied. The foundation thus pre- 
pared b« n in the left hand, anda small rod in the right, it 
is held ur 






hat, and the hat being shaken the while for the purpose of securing an 

ven and regular adhesion of the powder all over the outside of the hat, 
hich, after being dried in a stove or otherwise, is ready for the trimmer. 
Any desired colour can be produced by varying the colour or shade of 


Ww 








the powder employed, and the hats, caps, or bonnets will be waterproof, 
very ant.—Vot proceeded with. 

3103. James Broap, Drury-lane, ‘‘ Pressure or fountain lamp.”—Dated 
17th Deceraber, 1857 


This invention consists in the construction of a pressure or fountain 
lamp to burh without smell, ignition in the overflow, or 
“ catching down,” or “ backing,” as it is called, or dropping in flames, 
such oils, spirits, naphthas, &c., as are found to be subject so to do inall 
pressure and fountain lamps hitherto invented, and particularly, as an 
instance, in the lamp called the “ moderateur;" and also for adapting 
all pressure and fountain lamps nowin use, including the said moderateur 
lamp, to burn such substances, namely, all the products obtained by any 
process of manufacture or distillation from petroleum or rangoon—earth, 
oil, Persian or other naphthas, bog-head coal, common coal, splent or 
slate coal, peat, Trinidad or other asphaltum, pitch, turpentine, 
resin paraffine oil, dead oil, 
spirits of turpentine, camphine, ole 
bituminous, carbonaceous, and resinous oils, spirits, and naphthas, 
whether vegetable or mineral, er combinations or admixtures thereof. 
For this purpose the inventor prefers to construct the reservoir of his 
lamp in the form of a cylinder, and to use a spiral spring piston with 
A written description of this lamp is given in the 
but it would scarcely be found intelligible with- 

it. nplete spectfication 


mh smoke, or 








and 


and naphtha obtained from coal tar, 


oils, 
jant gas, wood naphtha, and all 





valves, rack, &e. 
inventor's specification, 
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Ciass 8.—GAS.—} 


None. 





Ciass 9.—ELECTRICITY. 


Including I wo Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraph, Galvanic Batteries, &c. 
1998, Frepraick el forarrs, Blackwall, London, *‘ Magneto-Electric 
and electro-mognetic machines.”—Dated 20th July, 1857. 

This invention relates to a peculiar construction and arrangement of 
the helices and commutators or breaks of magneto-electric machines, 
and consists, Firstly, in making the helices of magneto-electric machines 
with moveable iron cores, which cores can be withdrawn and replaced 
with facility ; Secondly, in making the divisions of the commutator or 
break employed in these machines of a curved or indented form, or in 
broken lines, so that each of the contact rollers, in passing over any ono 
of the divisions so formed, is always in contact with the commutator, 
whilst at the same time the curved or indented spaces between the 
divided portions of the commutator are made sufficiently wide to prevent 
dust or other foreign substances lodging permanently therein, and thereby 
forming a conducting medium between those parts that are required to 
be insulated from each other. The Third part of this invention relates 
to a mode of obtaining what is called a “compound current” from a 
magneto-electric machine, and consists in arranging the helices with 
regard to the poles of the magnets, and the commutators with regard to 
each other, in such a manner that, out of two or more interrupted 
currents of electricity, one or more constant and uninterrupted or com- 
pound currents, &c., are produced. 














Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

8 Tuomas Royps, Tomas Roscor, and James Lorp, Rochdale, “ Lifting 
heavy bodies,” — Dated 3rd July, 1857. 

‘his invention, so far as regards its modes of operation and general 
character, consists in raising the matter to be moved by attaching the 
same to, or suspending it from a moveable nut, cylinder, or barrel, 
formed with an internal screw or thread answering to an external 
screw or thread upon a fixed or stationary vertical shaft passing 
through the aforesaid nut, cylinder, or barrel, The screw or shaft 
being put in motion round its axis, whilst the nut or cylinder 
is prevented from revolving, the latter, together with the attached 
load, is compelled to move in a line parallel with the axis of the shaft. 
Two or more screws and nuts may be used in combination, So far as 
regards the mechanical means or apparatus employed, the invention con- 
sists in the combination of the screwed shaft before mentioned with the 
nut or cylinder and with suitable gearing or mechanical connexions for 
communicating the requisite motion from the prime mover to the screwed 
shaft or shafts, together with the other subordinate parts necessary for 
restraining the nut or cylinder from revolving with the shaft, for fixing 
and retaining the stationary parts of the apparatus in their respective 
places, and for connecting and disconnecting from time to time the 
moving power. Many of the subordinate parts admit of variation in 
their forms and characters aecording to circumstances, the elementary 
feature of the nut and screw being nevertheless always retained. 


"—Dated 4th July, 1857, 








1867. 





Groras Coorrr, Shetlield, “Safety lamps 

These improvements consist in combining a modification of the 
“ Argand burner” and the “ Davy lamp.” The base of the lamp contains 
an oil chamber surrounded by a concentric ring and air passage com- 
municating with the centre. The air is drawn from within a wire gauze 
enclosing the lamp to afford a supply of oxygen to the interior of the 
flame. The wick is fixed in a tube of such diameter as may be found 
suitable, and can be regulated at pleasure by turning the body of the 
lamp. Combustion is promoted by a glass chimney which surrounds the 
flame, and communicates with a gauze division at the top, and thus pre- 
vents to a great extent the mixture of the vitiated gas resulting from 
combustion with the air required to support combustion. It also 
effectually prevents the gauze surrounding the light-yielding portion of the 
lamp from being clogged up or darkened by smoke, oil, or other impuri- 
ties. Two additional thicknesses of gauze are introduced at the top to 
prevent all risk of the ignition of the gas outside the lamp. The lamp 
can be locked so that the person using it cannot under any ciroumstances 
without the key have access to the light. 

869. Josxru Minis, Leicester, “ Covering ricks, 
like places.”"—Dated 4th July, 1857. 

This invention consists in arranging and mounting coverings for 
ricks, booths, tents, and the like, on beams or rollers, in a nearly similar 
manner to that of mounting roller window blinds, and in raising and 
lowering such beams or rollers by ropes or chains passed over suitable 
supports, by means of a winch or other power. The said rollers and 
covers may be made in sections to be easily portable. Stay ropes and 
guide ropes are suitably arranged for the safe and easy working of the 
apparatus.— Not proceeded with, 

1884. Perer Hirroryte Gustave Berann, Rue St. Denis, Paris, ‘* Applying 
concentrated collodion.”— Dated 7th July, 1857 

The collodion which the patentce uses in manufacturing artificial 
flowers, and for waterproofing stuffs, is obtained by dissolving in a cold 
state and in closed vessels, azotic cotton, either in ether alone, or mixed 
with aleohol. He calls the new product of his invention “ concentrated 
collodion,”” and he can prepare it with great economy, either by 


booths, tents, and such 











dissolving the azotic cotton in a warm state, or by concentrating the 
solution, in which case sixty per cent. at least of the ether used can be 
recovered. us operandi consists in dissolving the azotie cotton 
with the ice of heat in a common distilling apparatus, composed 
either of a metallic, glass, or earthen vessel, heated by means of a water 
bath, and provided with a worm as usual, which worm is cooled by cold 
water. 





The mod 





“assistar 


3 FRANK CLARK Hitis, Deptford, ‘* Sulphuric acid.”—Dated 6th July, 









The patentee claims, First, the employment of the oxide of iron 
material, which has been used for the purification of coal gas, to furnish 
the sulphur required in the manufacture of sulphuric acid. Secondly, 
the mode of burning off the sulphur from the said oxide of iron mate- 
rial, for the manufacture of sulphuric acid as aforesaid, in a furnace 
having a series of shelves ranged one above another to receive the oxide 
of iron material in thin strata, and which shelves are to be kept red hot 
with a communication from them to the condensing chamber, and also 
having apertures with regulators for the admission of air to the shelves 





§80. FrReDERick Bovsrie.p, Herefo 
Dated 7th July, 1857, 
This invention consists in adding animal or vegetable fibre, or fibrous 
substances insoluble in water, reduced to shreds or fine cuttings, to soap, 
for the purpose of increasing its cleansing or detergent powers. 


Paris, “ Manufacturing azotic 
wid other purposes.”—Dated 7th 


i-terrace, De Beauvoir-town, “ Soap.” 


GUSTAV? 


pein obog 


HivPoLs Te 
cotton or pyroxile for 
July, 1857. 

The cotton which the patentee uses for his process is that obtained 
from the shearings of swanskins (‘ontisse de molliton). Ue mixes together 
half a pound of sheared cotton with two pounds and six ounces of pow- 
dered saltpetre, or azotate of potash, in a very dry state. He proceeds in 
the following manner. or large bottles 
capable of containing from two to two and a half gallons; five pounds 
and five ounces of entrated sulphuric acid being poured in one of 
the balloons, the powdered azotate of potash is thrown into the same 


1883, PRTE! BeRARD, 


phic 





He takes two glass balloons, 


cot 








balloon, which should be closed at once with its stopper, and the vessel 
is shaken for about half a minute, and the liquid is then poured into the 
other balloon containing the shearings of cotton, The second balloon 
is also directly closed. The mixture forms a thick paste, which is 
shaken several times in the course of about six to ten minutes, which 
is the time required for completing the operations according to the 
degree of temperature. The washing out of the product is operated by 





pouring at first filtere1 water into the balloon, after the five or six 
minutes required for completing the operation as just said, and the whole 
is then poured into a large glazed earthen vessel, containing also filtered 
water. ‘The products obtained from the several operations performed in 
asimilar manner during the course of a day are poured into the same 





vessel. The cotton deposits to the bottom of the said vessel, the super- 
incumbent liquid is drawn off by means of a stop cock placed either 
above the deposit or near the bottom of the vessel, under a muslin or 





hair cloth stretched a short distance above the botte The cloth keeps 
the cotton back, and allows the liquid to flow out. New filtered water is 


poured in, and so on, until the washing being completed, the blue colour 
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of litmus paper is no longer affected lipy 
it is in that state the cotton should be dried, and this is effected by means 
of an apparatus rotating quickly (une essorense) which drives out the 
greater part of the moisture ; the drying is then completed in a chamber 
heated by steam pipes. The azotic cotton made in this way can be dried 
more easily than when made with carded cotton. In order to obtain a 
greater solubility, ensure its preservation, and avoid the causes of spon- 
taneous alteration and the danger attending removals, the azotic cotton 
is dissolved either in ether or in the usual mixture of ether and alcohol ; 
it is then left to settle, and the solution being drawn off is evaporated by 
means of a still, so as to collect the ether which distils over. The collo- 
dion obtained in the way just described is dry, diaphanous, entirely 
soluble in ether, and in aleoholic mixtures, and is ready for use, either for 
surgical or for photographic and other operations. 
1885 mn Lovis Juctnion, Foot’s Cray, Kent, ‘ 
8c} on of solids from fluids.” —Dated 7th July, 1857 
The object of this invention is accomplished in the case of substances 
held in mechanical suspension, by a self-discharging or travelling filter 
bands of cloth travelling on a with grooved 
laced so as to receive the pressure ; 
id between the cloth by means 
p partly 


anical and chemical 






consisting of two endless 
surfaces, or on a surface of rollers, } 
in either case the inventor forces tl 
of pumps, or otherwise. 
in suspension and partly in solution he applies to the interior surface of 
the cloth a coating of such chemicals as will reduce the dissolved sub- 
and when the substances to be removed 





> lie 
When the substances to be removed @ 








stances into an insoluble stat 
ere entirely in a state of solution, he either coats the interior surface of 
the cloth sufficiently thick with chemicals to reduce the matter to an 
insoluble state, or packs the chemicals in bags in a Gxed position, and 
then passes the solution or gas through them. — Not proceeded with. 

1888. Ricnuarp ArcuiaLy Brooman, Flect-strect, London, ‘ Vices. "— 
Dated 7th July, 1857. 

This invention consists in the employment of a washer placed between 
the jaws of the vice and the ends of the screw, or of two washers, one 
outside of each jaw, for affording a direct pressure and complete support 
to the screw, ‘Ihe washers may be applied to vices manufactured for 
the purpose, as well as to vic 

1892. Witiiam Epmonpson Jon! 
of riding saddles.”—Dated &t 

The advantages of th 
capability of being made wider or narrower, so as to adapt itseli to horses 
of different sizes. Secondly, in its being lighter and more durable than 
the ordinar idle tree, Thirdly, in that the pressure on the saddle, 
to whatever degree it may be contracted or expanded, will cause the side 
pieces to be flat on the horse, The improved tree cannot be described 
without reference to the drawings. The patentee claims, First, the in 
troduction of a hinge into the pommel, and one into the cantle, in con- 
nection with screws, by means of which the saddle can be made to enlarge 
and contra to fit any horse, substantially as deseribed. Second, the 
combinution with the hinge, pommel, and cantle of the self-adjust- 
ing side picees, for the purpose of preventing an unequal pressure upon 
the edges of the side pieces, however much the saddle-tree may be ex- 


s already constructed. 

ules Spring, Virginia, U.S., “ Trees 
iJ , 1857, 

proved saddle-tree consist, Firstly, in its 

















panded or contracted. 

1893. Joun Taunor Prrman, Gracechurch-street, London, ‘* A conical tent.’ 
=A communication. — Dated Sth July, 1857. 

This invention cannot be described without reference to the drawings. 





1894. Grornar Green, White-horse-iane, Mile-end-road, London, ** Manu- 
facture of casks, barrels, and other similar articles.”—Dated Sth July, 
1857. 


ations 


In the manufacture of casks and barrels several different oj 
ry for 


are necessary, and the present improvements refer to machi 
sawing, jointing, and backing the staves, sawing, smuggling, and turning 
the heads, and splaying the iron hoops. The improvements in sawing 
machinery consist in the employment of a band or endless saw in com- 
bination with a fence, capable of moving freely laterally, as described in 
the specification of a former patent granted to the patentce. The fence 
is pressed by the lever, which presses the wood against it towards, or in 
y-shaped template, upon the back of the rack 












contact with, a suitabl; 
which advances the wood to the saw; or a revolving template, instead of 
a straight one, may be used; the wood in this case would be advanced to 
the saw by a feed-roller, or by rollers instead of a rack. The improve- 
ments in “ backing" machinery consist, Firstly, in the use of a cutter 
block (revolving) having a groove or recess sunk in its middle, from its 
exterior surface towards the centre of the shaft. Two cutters are placed 
on either side of this recess. The cutter block is placed in a frame 
capable of rising and falling freely, or of being fixed, Through this re- 
cess passes a pressure lever, acted upon by a weight or spring, and capable 
of being fixed when required, ‘This lever is for the purpose of keeping 
the stave down firmly upon the bed of the machine, The wood passes 
between this lever and the bed of the machine, and is advanced by 
means of an endless chain, or by a long screw, as in an iron planing 
The wood, after being thicknessed in this machine, has a rib 
The second improvement is intended to 
and is constructed as follows : 








machine. 
left projecting from the back. 
cut off this rib left on by the first machine 
—On either side of a narrow cutter block, and level with the edges of 
the cutters, is a support for the stave. Over the centre of the revolving 
cutter block is a fluted feed-roller, or the stave may be pushed through 
The stave passes through the machine with the 
The im- 








the machine by haud. 
rib downward, which rib is removed or cut off by the cutters, 
provements in machinery for jointing the staves consist in the applica- 
tion of an endless or band saw working in combination with templates, 
ora series of templates, made so as to give different “ bouges" to the 
stave, and fixed on one board or plate, or made in a board or plate, The 
carriage on which the stave is placed is guided by rollers, or by forks 
working in or on the template, and the rollers or forks are made 80 as 
and work in or upon the template, as is necessary 


to shifton the carriage, 
An endless leather or other band, 


to give the proper bouge to the stave 
the upper surface of which is level with the top of the table, revolves 
slowly but constantly during the time the saw is in action, a.d is so placed 
that the picces sawn off the edges of the staves drop upon and are re- 
In front of the saw, and onthe top of the machine, isa 
on the lid of this box is a screw 
This 


moved by it. 
box or barrel containing a spring; 
arranged so as to regulate the quantity of wood to be sawn off, 

box or barrel is partly turned on its axis, or arbor, by the wood pre: 
against it, and immediately the end of the stave has passed it, it returns 
igi The improvements in machinery for sawing and 
e as follow :—A bed and travel- 
z machine, are 








to its original position. 
smuggling staves or wood for heading 
similar to that of a veneer sawi: 
wn and smuggled or sawn or smuggled, is firmly 


band or endless saw is placed in fron* of the 

















ling carriage, or dra 





made, the wood t 
held by clamps or dogs, 

travelling carriage, and is arranged so as to adjust according to the thick- 
ness required to be sawn off the wood. In advance of the saw are 
y, Whichever may be preierred, 


hick- 








cutters revolving horizontally or vertic 
and projecting as much farther from the drag or carriage as the 
ness of the piece to be sawn off requires. These cutters first “ smuggle” 
iece of heading, which then passes on to the saw, and is sawn off, 
The carriage then returns; and the operation is repeated as many times 
as there are pieces of heading to be sawn off. Another improvementin 
machinery consists in the employment of rotary cutters instead of plane 

: ul tooring boards, the machine 


the ; 






frons, as in the ordinary machine f 
being, in every other respect, the s 





e as the ordinary wood planing 


machine. 

cutting ag 
contrary d tion, thus saving the g 
wood over the plane irons, and preventing the tearing up the wood, as is 
When the wood will 


st the grain of the wood, and the second revolving in the 
sat power necessary to drag the 





usual in cross-grained wood with plane irons, 
permit of its use, a double plane iron very finely set may be fixed behind 
The improved machinery for turning the 
lis pressed up against a sur- 
The improved dog has a 


the last revolving cutter. 
heads is constructed as follows :—The hes 
face chuck, as in a common lathe, by a dog. 
centre projecting from its middle beyond the teeth at the extremities of 
the dog, which centre or point must be placed in the centre of the head, 
and pressed up by the back mandril. The head will then be chucked 
immediately and truly with its circumference, On the top of the slide rest, 
in which is placed the tool for cutting the head to its proper diameter, is 
a hand rest, made to turn on a joint at its end farthest from the chuck 
of the head when 


' e to 











or face plate, so as to be thrown back out of the w: 
being cut to its proper diameter; or the hand rest m 
slide endwaye, so as to be out of the way wh: 
used, thus rendering it unnecessary to remove 
cutting the head to its proper diameter, and to refix the same 





n net required to be 
the tool used for 








d when dipped into the liquid. When | 





every time a head is turned, as is the case at present. The im- 
provements in machinery fer splaying the iron hoops for giving 
them their circular shape, are as follow: —A hammer is made to 
reciprocate rapidly by means of a crank or eccentric, the face of the 
hammer being rounded like a cooper's splaying hammer, and the face of 
the anvil made hollow, or the reverse. The face of the hammer may 





arrangements have been acceded to by the creditors. 


South Staffordshire movement. 


week than was made last. 


Bank and its bill transactions, by the reference in the City 
the Times of Wednesday, to the connection with it of Mr. Samuel 
Griffiths, a metal and sharebroker who has been before alluded to in 
this place. By his balance-sheet, which we give below, it will be seen 
that his total liabilities’are £163,547, 
about £20,000, which it is supposed will not come upon the estate, 
the only available a 
and £ 
contained in reference to this extraordinary man, and his dealings 
with the Wolverhampton Bank, in the article referred to, and which 
statements are reported to be his own, are repudiated as groundless 
by the Bank directors, who deny that refusing to accept 2s. 6d. in the 


{1 
jt 


ng | 


The patentee prefers using two revolving cutters, the first one 





| 


( 
l 
i 


] 


be fixed at an angle or askew, so as to imitate the splaying by hand. 


The anvil is made to adjust in height according to the thickness of the 


hooping and the splay required. The hooping is passed through the 
machine (or under the hammer) by means of a pair of feed-rollers, the 
speed of which is regulated according to the splay required to be given 
to the hoop. 

1895. Tuomas Frepericx HeNtey, Bromley, Middlesex, ‘‘ Manufacture of 
certain beverages, or liquors, of the nature and character of home-made 
wines, and in the means of obtaining the same.”— Dated 8th July, 1s 

This invention consists in the employment of rice in the preparation 
of certain liquors of the nature of home-made wines, and in improved 
means and processes for obtaining the same. 

1896. Jutes Joserm Henri Briancnon, Paris, ‘‘ Colouring and ornamenting 
glass, porcelain, earthenware, and other ceramic substances.”—Dated 8th 





July, 1857. 

‘This invention has for its object to impart to ceramic substances the 
colour of gold, white, and coloured mother-of-pearl-variegated and 
changing reflections of shells, of all kinds of minerals, und of the optical 
prism, It consists in the preparation and use of chemical products, 
which particularly apply to English china ware, porcelain, earthenware, 
glass, and crystal ware of all sorts. These products cause these ceramic 
substances when submitted (according to their nature) to the heat of a 
suitable furnace or oven, to that of a muffle furnace, or it may be toa 
less heat, to possess a splendour and metallic brilliancy comparable to 
that of mirrors, and of such solidity that the colours have the appearance 
of being under enamel. The chemical products composed principally of 
carburets of hydrogen and of metallic salts, are used to coat the ceramic 
substances on glazings or varnish, and serve to form thereon the ground- 
work and the decorations of all sorts. 


COAL, AND GENERAL TRADES OF 


THE IRON, 
WOLVERHAMPTON, AND OTHER 


BIRMINGHAM, 
TOWNS. 
(From owr own Correspondent.) 


Inon TRADE UNIMPROVED—ANOTHBR FAILURE—Furtuer Foresopincs— 


Tur DescrivtTion oF OnpExs IN Hanp—Prices Finrm—THe Lasourn 

Dirricutty Serrkep—Pia Iron Trape: Jnanimate—Coau TRADE : 

Slight Improvement—WOLVERHAMPTON BANK AND Mk. Samvuen GRIFFITHS: 

Mr. Griffiths’ “ Statement:" Dislosures Threatened — BimMINGHAM AED 

WoLveRuAMPToN ‘TRADES—ANOTHER RISE IN TiIN—TuHE SEWERING OF 

Bitston anp Low Conrracts—List oF SUsPENDED FiRMs—ANOTHER 

FarLune— Ma. Samvex Garrrirus’' Meetinc: Lankrupty IJnevitabe— 

PuResenTations TO RoyaLty FROM BIRMINGHAM, WORCESTER, AND 

Hantey—Smockine CoLuierr Accipent: Breaking of a Chain — Raw- 

WAYS IN THE MIDLANDS AND THEIR SERVANTS; Juteresting Particulars. 

WE are unable to report that the iron trade has experienced much 
marked improvement since our last. In South Staffordshire the 
aspect of affairs is scarcely so satisfactory as then. Fears of other 
failures are rife. 

Ou 'Change at Wolverhampton, on Wednesday, it was conspicuous 
that the failure of Messrs. Browning and Jackson (mentioned below) 
had strengthened the forebodings that some two or three other firms 
would not be able to “tide it over.” We earnestly hope, however, 
that these apprehensions may prove premature. Still, it is certain 
that every fresh failure will increase the difficulty of the arrangements 
relating to other estates being carried out, notwithstanding that those 
A The failure of 
Browning and Jackson, for instance, will still further embarrass the 
states of ‘I. H. Pemberton, Woodall and Smith, and one or two 
others, 

Very few orders are now under execution. In individual instances 





there are pretty good orders for rails and plates respectively, whilst in 
other descriptions nothing is doing at the same works. 
ever, are tolerably firm both at first-class and other houses, 


Prices, how- 


The wages “difficulty” is now at anend. After several meetings, 


at which the attendance became fewer upon every adjournment, the 
small number remaining *‘ out” determined, on Tuesday last, to 


scept the masters’ terms. A similar determination was come to by 
deputation from Yorkshire, where some puddlers had joined in the 





More iron may, therefore, be expected to be manufactured next 
For most of the houses whose men have 
been out, although they have not many orders yet, have a few that 


should be promptly executed. 


The pig iron trade is inanimate 

A little more is doing in coal than at the time of our last report. 
Much additional attention has been directed to the Wolverhampton 
article of 


For this, with the exception of 


ets are £800 for household furniture and effects, 
The principal statements 








250 the value of stock and efiects. 


it on, and lost 





wound from a concern, they lent it £100,000 to carr 
he whole; or that they are in any way indebted as a bank to Mr. 
irifliths, whose paper they hold to the extent of about £40,000, The 
yank are doing a public duty, in being determined to bring the estate 
nto open Court. In coming to this determination they are not a 
ittle courageous; for we have no doubt that the disclosures which 


such a procedure will involve will not add to the “fair fame” which 


t 
t 


ittaches to some part of the business of that establishment, prior to 
he closing of its doors; notwithstanding it is an undisputed fact, 
hat in certain transactions between the insolvent and the bank 
f as late a date as October last, of which the directors retain ** paper” 


evidence—the hour for closing the doors was not being driven back 
on the dial of time by Mr. Griffiths being one of its customers. Ihe 
available assets of Mr. Griffiths are said to be about sufficient to pay 
the expenses of making him a bankrupt. 


Much light will be thrown upon the bill system of South Stafford- 


shire by the disclosures which are inseparable from an investigation 
of this estate, it being connected almost with all the firms that have 
already gone or are yet looked upon as wanting firmness. 


The manufacturing trades of Birmingham and Wolverhampton, 


and their districts are reviving slowly. 


The metal market remains unsettled. A third advance in the price 


of tin of £5 per ton was announced on Tuesday, making common 





blocks 123s. 6d. ; retined ditto, 126s. 6d. per ewt. 

Ihe Town Commissioners of Bilston accepted, not long since, a 
tender for the construction of a system of seweraze for the township, 
which practical men declared was below a paying “level.” The 
board, at the time of accepting it, warned the contractor that he 
could not do the work for the money. He replied that he could; and 
the board at length thought that, by dint of a little “ scheming,” 
he might. The result, however, has shown that he could not. After 
repeated difficulties, the contractor is at length brought to a stand. 
A month ago, having previously opened a beer house, the contractor 
strove to keep his men on by paying them a portion of their wages in 
what the men denominate “ soup ””—namely, bread, drink, and some 
few other necessaries. But this could not satisfy the men long. They 
have refused to continue at work under such terms ; and ove hundred 
burly “ navvies” are now walking the streets of that town unem- 
ployed, with upon an average of a fortnight’s wages due to each one. 
A committce of the commissioners have resolved, for the present, to 
and on Monday next the men 





continue the sewerage themselves; 


| will resume work under their new employers, When will corporations 





and boards of works cease to pay so dear for their whistle by “ not 
pledging themselves to accept the lowest tender,” yet always “closing 
with the lowest offer.” 

The following is a list of the firms that have failed since the 
crisis :— 

No. Name of Firm. Estimated value 
of Assets, 

-. £80,000 
.. 32,600 
a 29,417 


Amount of 
Liabilities, 
W. Riley and Son .. os 
F.C. Perry .. ee ve 
Higgins, and Rose .. 





Hime oS to 








Rose, 
*Solly Brothers o- ee +e 75,551 
5. Fletcherand Rose .. sie 40,466 as 21,322 
6. Woodall and Smith .. os 69.627 - 23,000 
7. Brayford and Lancaster... 40,000 oe 8,000 
8. Wright and North .. ee 39,104 oe 20,231 
9. t T. Morris and Son .. —_ 40,000 << 12,609 
10. Pearson and Kendrick ee 38,000 ee 14,000 
. t Motteram and Deeley ee 59,562 oe 12,596 
Stores and Son os oo 20,00) vo 15,000 
. G, Bate and Son ‘ja os 13,000 ee 300 
. Dr. Mannix .. ae os 10,000 a 2,500 
5. Fletcher Brothers, and Green 13,148 on 8,036 
. Riehardsand Son .. oe 10,000 ie 2,500 
WH. Gregory ee . 8,000 ee 4.000 
. ©T. H,. Pemberton .. . 33,000 oe 25,000 
. Bradley Hall Company . 11,964 ee 659 
% Hodgettsand Son .. ee os = — 
i T. H. Giles and Co. ee 30,000 ee 46,000 
Joseph Spencer oe ee 6,900 - 2.800 
Samuel Griffiths - ° 150,000 -. Not known, 
. E. T. Poole, Wolverhampton 
lron Company ee ee 15,197 . 5,000 
1,122,421 446,121 


Another firm may now be added to the above list, Messrs. Brown- 
ing and Jackson, of Millfields, having suspended payment. Their 
debts are said to amount to £26,000, and the estate will realise 10s, 
in the pound. 

At a meeting of the creditors of Mr. S. Griffiths, metal broker, &c., 
Wolverhampton, held in that town on Monday, the statement of 
affairs was submitted— 


LIABILITIES. es. & 
To amount due to creditors on open accounts -- 659710 4 
21,863 511 


To amount due to creditors on acceptances... o 





28,460 16 3 
Liabilities on endorsements of acceptances of third 
parties, a portion of which will come on the estate 135,086 15 11 





Total liabilities = ee ee -» 163,547 12 2 
& ait 
8,818 2 7 





ASSETS. 
By amount due from creditors, the ultimate reali- 
sation of which is very uncertain ee ee 
Property, viz.:—Freehold land and buildings, 
shares in banks and other companies (nearly the 
whole of which are mortgaged, or held in security 
by creditors, or against liabilities on endorse- 
ments), stock in the warehouse, and household 
effects, estimated as per statement filedin court 18,000 0 0 


Total assets .. oe ee es -- 2,818 2 7 

The property is mortgaged to its full value. A proposition to vest 
the estate in the hands of the official assignee in bankruptcy was 
adopted; but there is little doubt that the insolvent will be made 
bankrupt. 

The meetings of some of the leading local banks are referred to in 
the following paragraphs. 

The first annual meeting of the shareholders of the Wolver- 
hampton and Staffordshire bank'since its suspension, and re-opening, 
was held on Monday, and it commemmorated the twenty-sixth year 
of the company’s existence. In consequence of the recent great 
interest which has attached to the operations of this company, the 
attendance of the shareholders was twice as many as on previous 
occasions. A report from the shareholders’ committee stated :— 
“Your committee believes it has carried out your unanimous will in 
furthering every measure having for its object the suppression of the 
unsound bill system, by which this district has suffered so much. The 
sub-committee has reported that it has acted with the sub-committee 
of directors in dealing with the estates of insolvent firms, and that 
whilst due regard has been paid to the interests of the bank and other 
creditors in realising properties, no advances will be made to such 
firms under any circumstances whatever. ‘The directors report the 
affairs of the above-mentioned insolvent estates are in various stages 
of realisation. The directors have the greatest reason to add that 
the loss on those estates will be less than their former estimate. Of 
the amount of bills then considered doubtful £40,000 have been paid 
in full. Setting aside bad debts, the amount of which cannot at 
present be ascertained, the assets of the bank to the 31st of December 
last, after deducting all current expenses and bad debts ascertained 
in the first half of last year, show a surplus in the profit and loss 
account of 23,975. Of this sam £5,000 was appropriated to the pay- 
ment of the dividend of 10s. per share on the 1st of September, and 
the profit and loss now stand thus: 





Balance of protit and loss Ist January, 1857... .. £2,031 16 4 
Apparent profits in the year 1857... .. .. oe « 23,975 3 7 

£26,006 19 11 
Deduct dividend paid 1st September last .. .. .. 5,000 0 0 


Balance of profit .. .. «+ «co oo ce co oo £21,006 19 11 


The report concluded by stating that the directors had obtained 
the opinion of Sir Fitzroy Kelly, Mr. Rupert Kettle, and Mr. A. 8. 
Hill, to the effect that the bank had not lost the power of issuing its 
own notes. 

The following is an extract from the report of the directors of the 
Bilston District Bank, read on Tuesday last :—‘ Your directors have 
audited the accounts of the bank to the 31st day of December last. 
After making ample provision for every bad and doubtful debt, and 
allowing rebate interest on undue bills, there is a profit for the year of 
44,531 15s. A dividend of 5 per cent for the half-year ending 30th 
June, 1857, has been paid, and you are recommended now to declare 
the like dividend for the half-year ending 3lst December, leaving the 
surplus to be carried to the Guarantee Fund. Statements of the profit 
of Guarantee Fund, with the surplus appropriated as a. . 

8s. ad, 
Dividend of 5 per cent to 30th June, 1857 .. .. .. 1,518 15 0 
Dividend of 5 per cent to 31st December, 1857... = .. 1518 15 0 








Interest on Guarantee Fund... .. «. oe ee oe) «62600 FF OG 

Sarples .. «s ce co ce oc cc we ce co co S833 17 6 
FO ss oe tae ee ow os GR Ss 

Guarantee Fund at last report .. .. .. .- o » 867818 1 

Interest at3percent .. .. .. «2 eo 260 7 

Surplus prufit.. .. «2 «. «+ of eo 1,233.17 6 


1494 5 0 





oo os 2688 2 3 





Present Gu atee Fund .. we «2 os « 

The directors are about to reconsider the question of the Guarantee 
Fund.” 

The directors of the Dudley and West Bromwich Banking Company 
have issued the report to be submitted at the annual meeting to be 
held on the 9th instant, in which they recommend a dividend of 5s. 
per share, payable on the Ist of March next. 

The directors ot the Stourbridge and Kidderminster Banking Com- 
pany have declared a dividend of 10s. per share, free of income tax, 





* Messrs, Solly offered, and the creditors have accepted, the terms—20s. in 
the pound. ‘The estate is to be worked under inspection, 

t The liabilities include a debt of £18,000 due to the Birmingham Banking 
Company, which is secured, This amount is not included in the estimated 
a small fraction only of which is available to the creditors. 

+ lu the balance sheet first prepared, the assets were put down at £19,900. 
A large portion of this was afterwards ascertained to be bad. 
« Mr. Pemberton is to work under inspection until 20s, in the pound is 





vaid. 
| A similar offer was made and accepted in Mr. Giles’s case. 





Fes. 5, 1858. 
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out of the last half-year’s profits, payable on or after the 5th of 
February instant. 

The gifts for royalty made in Birmingham were presented at 
Buckingham Palace, on Saturday, by a deputation from the council, 
the manufacturers’ committee, and the local press. An address to the 
royal pair was at the same time presented. In reply, Prince Frederick 
William read the following :—* Mr. Mayor and gentlemen— Accept, 
on behalf of myself and the Princess, our warmest thanks for your 
congratulations, and for your beautiful and interesting present, which 
is a most worthy representation of the manufactures of one of the 
vast centres of British industry. Your gift will ever remain to us a 
precious token of the affectionate sympathy of the corporation and 
the manufacturers of Birmingham. 

“With you, I hope that this union, the source of the greatest happi- 
ness to myself, may at the same time prove the means of increasing 
the friendly relations which so happily subsist between the two coun- 
tries.” 

The princess said that she had examined the presents, in company 
with the Queen, and that they were highly pleased. She should 
always regard them as coming from the people of Birmingham, and 
should retain a lively recollection both of the gifts and of the kind 
terms of the address. She hoped the mayor would convey this ex- 
pression of her regard and her pleasure to the burgesses. 

The Prince said that some years ago he had visited some of the 
manufactories of Birmingham, and the presents that day received re- 
called to his mind the pleasure which he had felt at that visit. He 
assured the mayor that he should ever highly esteem this token of 
sympathy and good will of Birmingham. 

Deputations from Worcester and Hanley then made their pre- 
sentations. 

By the breaking of the chain to which the skip was attached, two 
butties or overseers (named George Morgan and Isaac Attwood), who 
were descending into a pit the property of Messrs. Badger, at Old 
Hill, Dudley, on Monday, were precipitated a depth of 180 yards. 
The chain fell upon them, and when taken up they were shockingly 
mutilated, and quite dead. The chain is supposed to have been 
maliciously injured 

A return has just been printed, showing the number and description 
of persons employed on the 28th June last, on each of the railways in 
the United Kingdom, and the mileage and number of stations open 
for traffic, distinguishing those open on that day from those which 
were not then open. Among the employés are included all receiving 
pay, from secretaries and managers down to platelayers and labourers 
of every description. The following table is an abstract of as mach 
of the returns as relate to Birmingham and the Western Midland 
districts :— 

Length. Stations. Employés. 
Great Western .. ... ... “ite «= «SS . 9,532 
London and North-Western 


650 353. «= :13, 296 
Midland a a a 623 254 7,626 
North Staffordshire ... ... ... ... 129 a ae 1,171 
Oxi., Worcester, & Wolverhampton 98... 33 nee 988 
South Staffordshire ... ... .. ... 25 ... 14 444 


These are the lines open for traffic, including under the Great Western 
the Birmingham, Wolverhampton, and Stour Valley line. The list 
of those not open at the date up to which the return was made is 
much longer, but includes several for which no return was made, 
owing to the line having been abandoned, or from some other cause. 
In the latter category are the Dudley branch of the Birmingham, 
Wolverhampton, and Stour Valley line; the Cannock Mineral line ; 
the Manchester, Birmingham, and North Staffordshire Junction ; the 
Burton-on-Trent and Nuneaton, Birmingham Extension, and King’s 
Norton and Hales Owen branches of the Midland Railway ; the east 
branch of the Stour Valley Junction, and the Worcester, Stourbridge, 
Kingswinford, Stratford-on-Avon, Wolverhampton Goods Station, 
and Woodside Ironworks, branches of the Oxford, Worcester, and 
Wolverhampton line. The remaining lines connected with the 
West Midland districts are the Coventry, Nuneaton, Birmingham, 
and Leicester line; the Oxford and Rugby branch of the Great 
Western, and the Madeley branch of the Shrewsbury and Bir- 
mingham section; the Atherstone and Whitacre, Birmingham 
and Lichticld, Kenilworth and Berkswell, and Portobello and Wolver- 
hampton branches of the London and North Western ; the Sandbach, 
Newcastle. under-Lyme, Burslem loop, Earl Granville’s Ironworks, 
and Potteries branches of the North Staffordshire line ; the Cannock, 
Norton, Darlaston, Daw End, and Wyrley branches of the South 
Staffordshire line; and the Worcester and Hereford line. Of these 
only the Oxford and Rugby, Madeley, Sandbach, Newcastle-under- 
Lyme, and Cannock branch lines, and the Worcester and Hereford 
line, were in course of construction. The number of persons employed 
in every capacity, on railways open for traffic in England and Wales, 
on the 50th June, 1856, was 84,376, and throughout the United 
Kingdom 102,117; on the corresponding day of last year 90,690 in 
England and Wales, and in the United Kingdom 109,660. The 
number of miles of railway open at the later date was 8,942, being an 
increase during the year of 436 miles. The number of persons 
employed upon 1,004 miles of railway in course of construction was 
44,057, being an increase of forty-two miles and 7,564 men upon the 
preceding year. ‘The total number of all the railway employés of the 
United Kingdom amounted in June last to 153,697, comprising 354 
secretaries and matiayers, thirty-seven treasurers, 306 engineers, 602 
superintendents, 245 storekeepers, 275 cashiers, 1,356 inspectors, 
2,471 station masters, 416 ticket collectors, 230 draughtsmen, 8,893 
clerks, 2,091 foremen, 3,563 engine drivers, 3,644 firemen, 3,716 guards, 
27,27 artificers, 3,263 switchmen, 1,998 gatekeepers, 2,534 policemen, 
17,159 porters, 8,260 platelayers, 62,032 labourers, and 3,237 returned 
under * miscellaneous employment.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tas Great Smoke PREVENTION Prize OFFERED BY THE NEWCASTLE STEAM 
Couuteries’ Association: Handsome Letter from Mr. C. W. Williams— 
MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM Borer Ex- 
PLosions, &c.; New Rules—West Ripixe or YORKSHIRE GEOLOGICAL AND 
Potyrecuyic Society: Interesting Papers on the Ventilation of Mines, d&c.— 
Leeps Mecuanics’ Institction: Present from Lord Brougham—THe 
LaTE CHAINMAN OF THE Miptanp Ratway — THE LATE Royar 
ManriaGe: Ventilution Arrangements—Cvuriovs Ramway CaseE—HALIFAX 
Bankiye Company: Satisfactory Dividend—RatLway Smasu at Bottox— 
Avxotnen Weak CoLiiery Rope—Strixes —New “Centra Hatt” at 
Biyta — Burpinc REGULATIONS AT SUNDERLAND — CURTAILMENT OF 
Crepir at BraprorD: Only Three Months’ Credit, or Discount to be allowed — 
THe Jarrow Docks: Progress of the Works—Tuet Coat TRaDE oF 
NORTHUMBERLAND AND DurHam: Comparative Review of 1857 and 1856 
—DvcrHam AND CLEVELAND Unton Ratmway: Standing Orders not 
complied wilh—SUNDERLAND SHIPBUILDING: Comparative Retrospect, 1850-7 
—AFPAIRS AT SHEFFIELD: Excellent Dividend cf the Local Banking Com- 


pany: General Trade still Dull: Meeting of Journeymen Sawmakers— 
Essex Turneme Trust: Opinions on Highway Bill of last Session— 


St. Gronce’s Haut, Liverroot: Proposed new Arrangements—LivERPooL 
Dock anp Harsour Boarp: Financial Position — Tue Ports or THE 
Unitep Kixcpom: Liverpool at the Head of the List—SincuLan RatLway 
Accipest: An Unpleasant Position—STRAIGRTENING A Cuniney: Hull— 
Sewerace or Ipswich: Mr. Bruffs Plans to be further discussed—New 
CONGREGATIONAL CHAPEL aT Ipswich, AND NEW CHURCH IN SUFFOLK — 
Drainace Works at West Ham: Bricks wanted—DEaTH FROM COKE 
Fomecs—Tne Case or Presrox (CLERK To THE YARMOUTH HAVEN 
Comoisstoness) v, THE EasTerN Counties aND Norrotk Rattway 
Compastes: Juigment—-ARTEsiaN WELL NEAR NorwicH—NoRTHUMBER- 
LAND AND Dunnam Bank: Petitions for Oficial Winding-up to stand over. 


THE ENGrncen last week published and commented upon the second 
and third reports of the judges appointed by the Newcastle Steam 
Collieries’ Association, in which those gentlemen awarded the great 
prize of £500 to Mr. C. W. Williams, of Liverpool. The reports of the 
ludges were dated January 16, 1858, and a letter bearing the same 





date now appears from Mr. Williams, in which that gentleman hand- 
somely observes :— 
“City of Dublin Steam Packet Company, Liverpool 
January 16, 1858. 

“‘Gentlemen,—Having been long connected with steam navigation, 
and desirous of promoting its interests in connexion with the use and 
economy of fuel, I early entered into the views of your association, 
and your desire of ascertaining the best means of preventing the issue 
of smoke, and the consequent waste of fuel in marine engine boilers. 
With this view I became a competitor for the pramium of £500 offered 
for the above purpose. 

“I was further induced to take an interest in the matter in conse- 
quence of observing the grave errors enunciated by Professors Playfair 
and De la Beche in their several reports on the use of coal for the steam 
navy, and which reports were printed by order of Parliament. Duly 
appreciating the serious consequences of the Admiralty and engineers 
in general being led astray, I felt anxious to aid in having the subject 
placed on a more reliable basis. 

“ As these were the inducements which led me to be a competitor 
for the premium, rather than the pecuniary amount so liberally offered 
by your association, 1 beg to express my wish, in the event of the 
premium being awarded to me, of appropriating the sum so awarded 
in establishing an annual prize, or otherwise, as may hereafter be 
determined, for promoting and disseminating practical knowledge on 
the generation and application of heat, in connexion with the use of 
coal in the boiler furnaces of steam vessels. 

“That the acquisition of such knowledge is absolute’y required, 
appears unquestionable, and that it may be obtained through your 
association, and that of others, is the conviction of, 

“ Gentlemen, your obedient servant, 
“CuarLes W. WILuIAMs. 
“To the Steam Collieries’ Association, Newcastle-upon-Tyne.” 


It is also stated that a committee of the coal trade has been in com- 
munication with the Ste:m Collieries’ Association with the view of 
bringing the reports of the judges under the immediate notice of the 
Government, in order to counteract the impressions produced by the 
reports of Dr. Lyon Playfair and Sir H. de la Beche. 

The Manchester Association for the Prevention of Steam Boiler 
Explosions, and for effecting Economy in the Raising and Use of 
Steam, held their third annual meeting last week, and an amended 
code of rules was adopted for the future guidance of the members. 
The new rules, which are twenty-three in number, will be found in 
our advertising columns. 

At the annual meeting of the West Riding of Yorkshire Geological 
and Polytechnic Society, lield in the Philosophical Hall, Leeds, papers 
were read on the ** Remains of an Ancient ‘ Bloomery ’ in Argyleshire,” 
by Mr. John Kyle; on **Roman Remains in Yorkshire,” by Dr. 
Pritchard ; on “ Steam-jet Experiments in Coal Mines,” by Mr. F. U1. 
Pearce; and on the “ Ventilation of Coal Mines,” by Mr. Jebson, C.E. 
Mr. Kyle’s paper, on the “ Remains of a Bloomery,” glanced at the 
ancient art of metallurgy as applied to the manufacture of iron, 
Ancient pits for manufacturing iron had been discovered in Birming- 
ham and Sheffield, and were chiefly interesting as showing that the 
metallic arts were practised at an early date in this country. Mr. Kyle 
had discovered in Argyleshire a pit of ancient scoriw. A few inces 
beneath the surface he found a quantity of slag, and a small portion 
of charcoal used for smelting the iron; whilst pieces of calcined stone 
had served as a sub-titute for the modern blast furnace. Prior to the 
introduction of bellows, bloomery pits for smelting iron were placed 
on an elevation as high as possible, to catch the currents of air. The 
temperature thus attainable must still have been much less intense 
than that now produced by artificial methods. There was no doubt 
that this pit was one of the most ancient in the kingdom.—In the 
paper on steam jets as a means of ventilation in coal mines, although 
the system was recommended as an expedient in cases of emergency, 
Mr. Reaves stated his opinion that ventilation by steam could not be 
generally adopted, for the consumption of fuel, and the expense of 
boilers, would be greater in proportion to the ventilation produced.— 
Mr. Jebson, C.E.,in his remarks on the same subject—ventilation— 
observed that the gas emitted in mines must either be diluted and 
expelled from the mine, or there must be an explosion; and as the 
escape of gas was constant, so should be the antidote. To this con- 
stant emission of gas, under force or pressure, we must look for the 
true cause of most, if not all, the explosions which occur. It was 
difficult to discover and establish absolutely and beyond a doubt the 
true source and issue of gas when explosion ensued. Presuming 
that either want of air, or want of a proper distribution of it, or both, 
to be the primary cause of explosions, it would be proper to inquire 
from what that want arose; and he was of opinion that the mode of 
laying out collieries had a great influence on the ventilation. The 
colliery interest and trade ot South Yorkshire was an increasing one, 
and it was essential to its success that the system of working should 
be on the most improved, simple, efficient, and ical principle. 
The question arose, ** Which is the safest and cheapest mode of work- 
ing and ventilating a colliery?” and he thought it was quite possible 
to ward off danger from mines by superior skill and untiring viligance 
in carrying out the best methods already known. We had, for in- 
stance, the “pillar working” of the north, and the “long works” of 
the south or midland counties—both similar in many important points. 
These were the two principal systems—the others were only modifica- 
tions; but in Yorkshire and many other places the defective or worst 
parts of these systems only were adopted in many collieries. The 
conducting the return air over the furnace, the following up-benk 
principle, and the mode of ventilating adopted in many collieries now 
working the Barnsley thick coal, Mr. Jebson strongly condemned. It 
was essential that in all cases there should be provision, if an obstruc- 
tion occurred in one part of the workings of a mine, that the course of 
the air in the full current might be maintained to all and every other 
part of the workings. A large number of trap-doors ought to be 
avoided, and it was quite possible to effect efficient ventilation with- 
out this hitherto necessary evil; fcr trap-doors, when multiplied, 
become excessively dangerous, and impede ventilation. The pre- 
sent practice of bratticing, too, was not only dangerous, but formed 
an obstruction to the passing‘of air. All air-roads should be as free 
as possible from irregularities and obstructions, and as large an area 
maintained, or larger, in the return than in the intake air-courses, on 
account of its increased density. Another important feature in good 
ventilation was, that there should be as few communications as possi- 
ble between the in and out-going air. Reference was then made to 
two papers on mining operations, read before the society previously 
by Mr. Carter and Mr. Brackenridge, in which they advocated “ Ven- 
tilation on the ascending principle.” By that principle, Mr. Jebson 





said, the greatest danger was to be apprehended from the fact that, if 


the coal is worked from the rise to the dip, and no pack-walls or 
pillars left, the fall of the roof and ground sways, so-called, in the 
thick coal, would be constantly forcing the gas from the goaves on to 
the men at work; and mixing in tbe air in the separate sets, would 
pass from place to place; thus the slightest derangement in the 
safety-lamp would be fraught with the direst consequences, This 
alone would defeat the end proposed. He therefore regarded Mr. 
Brackenridge’s plan of working coal as utterly impracticable, and was 
of opinion that it was impossible to lay out and work a colliery by 
clearing out the coal from board-gates to board-gates where long work 
was not practicable, but to avoid following up-benks in all cases; also 
to leave the benks level open for the air. He further proposed sheets 
instead of doors at the bottom of every benk, so that the air will always 
have a free course, if any, or even all, the benks were stopped, and on 
this principle the whole of the coal is cleared out, or nearly so. The 
pack-walls were a sufficient support for the roof, and thin pillars could 
be left, if necessary. This plan would not admit of heavy falls of roof; 
but a gradual sinking would take place until the space was almost as 
solid as it was before the coal was worked; and if the gas were forced 
out, it was principally /rom the men at work, and not on to them. He 
further proposed that the air from such workings should escape from and 
be conveyed to the upcast shaft without passing on the main hurrying- 
roads, or being allowed to come in contact with any of the people em- 
ployed in the mine. With regard to the quantity of air in the pit, he 
believed he should be right in stating that one ton of coal consumed in a 





furnace in twenty-four hours would, under ordinary circumstances, pro- 
duce on an average 20,000 cubic feet of air per minute. It had been proved 
that 190,000 feet of air had been passed through one heated shaft ten 
feet in diameter, in one minute; also that air could be passea through 
a shaft at the rate of twenty miles an hour; and along the under- 
ground passage at the rate of fourteen miles an hour. To produce 
these results the temperature did not require to be raised to more than 
from 170 to 200 degrees Fahrenheit. He was of opinion that the fur- 
nace on the dip-side of the upcast shaft not only secured its safety in 
all contingencies, but also gave it greater power as a ventilating agent. 
He would further arrange that the furnace be supplied with fresh air 
from the downcast shaft direct, and take the return currert into the 
dumb-drifts from the furnace—conveying the return air by overthrows 
so constructed as to resist any force that could be brought to act upon 
them. For working a large coal-tield he proposed to have only four 
main currents or divisions—two north and two south,—that these di- 
visions for the ingoing air should take place at the bottom of the 
downcast shaft, and should be regulated in the return at overthrow on 
each side, north and south. The upcast shaft should not be less than 
twelve feet in diameter. In all deep mines it would be wise to have 
an influx of water large enough to commence with an area of 113 feet, 
which would give, in four equal divisions, twenty-eight feet to each, 
and would require six tons of coa! in twenty-four hours to produce a 
column of air, through the upcast shaft, of 112,000 feet per minute. 
On this data it would give to each division in the working 28,000 feet 
at a velocity of 560 feet per minute. This would be sutlicient for most 
of the large collieries in the South Yorkshire coal-field. What he had 
proposed he thought was easy to effect in every existing colliery, 
the overthrows and dumb-drifts being the chief expense, and from 
£300 to £400 would cover the whole, and secure a good ventila- 
tion. In conclusion, Mr. Jebson remarked that it was impossible 
even to lessen the danzer of explosion without an ample and con- 
stant supply of air, a good plan for the distribution of the same 
through the entire workings, properly constructed furnaces, large 
heating surfaces, good dumb-drifts and sufficient openings into the 
up-cast shaft, shafts of sufficient capacity, trusty fire and furnace- 
men, steady and vigilant discipline, and strict attention on the part of 
all in office. Mr. Jebson was assisted in his remarks by diagrams and 
the model of an “overthrow.” The “ overthrow” he proposed to use 
in mines for resisting explosions was to be made of wood, peculiarly 
constructed, and bolted and screwed together. A recent experiment 
with one of these “ overthrows” showed a resistance of 200 lb. to the 
square inch ; but he was of opinion that it would withstand a pressure 
of 500 1b. to every square inch, ‘The Leeds Mercury—* the” journal 
of Yorkshire—reports the proceedings of the meeting with some pains. 

Lord Brougham has presented the Leeds Mechanics’ Institution with 
an entire copy of his works. 

Mr. G. b. Paget, the recently elected chairman of the Midland 
Railway Company, has had but a short tenure of office. Mr. Paget, 
who was only forty-seven years of age, died at Brighton after an ill- 
ness of only two days. He had, for some time prior to his election to 
the chairmanship of the company, presided over the locomotive com- 
mittee, 

The ventilation of the chapel royal, on the occasion of the recent 
marriage of the “ Rose of England,” was entrusted to Mr. Charles 
Watson, of Halifax. The arrangements of Mr. Watson also extended 
to the state rooms and the corridors through which the procession 
passed. Her Majesty requested the temperature to be kept at about 
58 deg., and so faithfully were the Queen’s commands obeyed that, at 
the close of the ceremony, the heat throughout all the apartments was 
at this point. The temperature of the external air was 37 deg. 
Although there were about 1,500 spectators inside the palace, and the 
corridors, staircases, the chapel royal, and other portions of the palace 
had been painted and varnished, not the least unpleasant smell was 
felt, nor moist perceived on the columns, walls, railings, or furniture 
during the entire day, and general satisfaction and comfort seemed to 
be enjoyed. 

A curious railway case has been heard in the Bradford County Court. 
The plaintiff was Mr. J. Aspinall, brewer, of Halifax, and damages 
were sought to be recovered from the Lancashire and Yorkshire Rail- 
way Company, for breach of contract in not providing horse boxes 
for conveying horses to Liverpool at the time stipulated. The defence 
was, first, that the contract was void, as it was made on a Sunday; 
secondly, that the company’s servant had no right to make a contract 
on their behalf; and, thirdly, that no contract was made. ‘The court 
awarded the plaintiff £8 with costs. 

At the half-yearly meeting of the Halifax Joint-Stock Banking 
Company, the financial statement was of a very favourable character. 
A dividend of 10 per cent. on £75,000 capital, and a further bonus of 
2) per cent, were declared, An addition was also made to the reserve 
fund, which now stands at £26,652. 

The Bolton terminus of the London and North-Western line from 
Liverpool to Bolton has been the scene of an alarming smash. A 
heavy goods train had come up to Bolton from the direction of Liver- 
pool, consisting of an engine, fourteen merchandise wagons, and 
eighteen wagons loaded with coals, The train should have stopped 
on an incline near Hargreaves’ cotton factory, about 300 yards short 
of the passenger station, in order that the goods wagons might have 
been shunted upon branches, and taken into the goods yard; but there 
had been a frost during the night, followed by a rapid thaw, and this 
had left the rails so slippery that when the brakes were applied on 
the incline they would not hold, and the goods train, by its great 
weight, forced on the engine at a rapidly increasing speed into the 
passenger station, carrying away everything before it. Beyond 
the bottom of the incline, about 100 yards, the line crosses 
Crook-street, on a level, and the gates on either side of this 
street, placed there to protect it, were dashed to pieces without 
impeding the progress of the train. The passenger station in 
Great Moor-street consisted of a booking-office and waiting-room 
for passengers, having a handsome portico in front, supperted by 
massive stone columns. Behind this building, which was in two 
storeys, was a shed about va yards long, covering the line, and at 
the terminus of the line, behind the booking-office, were six pas- 
senger carriages, forming a train that was shortly to have been de- 
spatched to Liverpool. The advancing goods train ran into this 
train of passenger carriages, driving them right through the book- 
ing-office, demolishing one-half of the station, and forcing two of 
the further carriages across Great Moor-street. When the station 
fell, about twenty-five yards of the shed behind it also gave way, 
and came down upon the advancing train. The engine of the goods 
train did not meet with sufficient impediment to stop its progress 
until it had run upon one of the passenger carriages, entirely de- 
molishing it, and coming close upon the ruins of the booking-office. 

In all there were six passenger carriages, the engine, and three 
wagons laden with merchandise, shattered and nearly knocked to 
pieces, besides the booking-oflice and shed. A platelayer, named 
George Royle, was standing on the step of the engine, and he was 
killed by the ruins of the shed and booking-office coming down upon 
him. The brakesman was jerked off the train before getting to the 
station, and the fireman also got off safely before the train reached 
the station. The driver, Richard Rigby, courageously stuck to his 
engine to the last, and his life was saved by crouching down under 
a falling beam of the booking-office, one end of which fell across 
the engine, above the place where he stood, and prevented the super- 
incumbent mass from crushing him. Strange to say, no other indi- 
vidual besides the unfortunate platelayer, Royle, seems to have sus- 
tained any serious injury. The damage sustained by the company 
must, however, have been very considerable. 

Another sad colliery accident has occurred through the breaking of 
a rope. ‘The scene of the accident was the Grange Moor Colliery, 
near Wakefield, avd it appears that the underground steward, William 
Roberts, with a miner named William Wood, descended the shaft 
for the purpose of repairing the pump. Having completed the ne- 
cessary repairs they ascended, but had not proceeded above half way 
up the shaft when the rope broke, and the two men were precipitated 
to the bottom, a depth of above forty feet. Steps were at once taken 
towards getting the men out, when it was found that Roberts must 
have been instantaneously killed. The other man received severe 
bruises about the head. 
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One regrets to observe the increasing prevalence of strikes. At the 
Hoyland and Elsecar Ironworks the workmen have been “ out” about 
five weeks, and, as a natural consequence, great distress prevails 
amongst them. The depressed state of the iron trade caused the firm 
at Christmas to intimate to their puddlers that a reduction would 
have to be made. After some demur the men agreed to the terms 
offered ; but, on entering the works, it is stated that they found another 
notice posted, stating that a further reduction of 61. per ton would 
have to be submitted to. This they refused, and about 30) have been, 
in consequence, unemployed. At Middlesborough the puddlers have 
also been on strike. At Sunderland the ship-building trade, with 
regard to which some statistics are given in another paragraph, is said 
to have suffered from the frequent disputes between masters and men. 
The puddlers and mill men at the Walker Ironworks propose to return 
to work at the reduction of twenty per cent. offered by the masters 
The strike in this case lasted about a month. 

A “central hall,” erected at an expense of £1 200, has been opened 
at Blyth. The hall is to be devoted to social and public purposes. — 

The Sunderland town council have adopted a new regulation with 
regard to the future erection of dwelling-houses and other buildings 
in that borough. The rule requires that the yard of each house shall 
be at least six inches above the level of the street, and have a fall 
towards the street of not less than one in thirty. . ; 

The wool, nail, and top dealers of Bradford prepose to adopt immedi- 
ately the principle of allowing no more than three months’ credit, or 
three months’ discount for goods. There is one dissentient to the pro- 
posed course, but he states his willingness to assent to the arrange- 
ment if it is found to be a practicable one. : : 

The Newcastle Journal states that the works in connexion with the 
formation of docks at Jarrow are making satisfactory progress. It 
is expected that the mason work will be finished in about two 
months; and that the water will be let into the great dock in the 
autumn. ‘The shipping jetties are in a forward state, and some of 
the spouts are finished. ‘The railways are in a forward state. The 
standage will include twenty-one miles of single line. ‘The sixty 
feet entrance is finished, and the other gates are in a forward state. 
The contracts for the whole of the hydraulic machinery to open and 
shut the great gates have been let to Messrs. Armstrong and Co., 
of the Elswick Works, for £4,800. It is anticipated that 500 keels 
of coals per day will be shipped from the dock, beside the export 
and import of other merchandise. There will be ample accommo- 
dation for large steam ships. 

At a general meeting of the coal trade of Northumberland and 
Durham, a few days since, an exceedingly interesting review was 

taken of the state of affairs in 1857 as compared with 1856. Taking 
the entire trade, as far as relates to sea-borne coal, whether sent 
coastwise or exported, and comparing it with that of 1856, the 
general result stands thus :— 





Coals. Coke. 
Tons. Tons. 
In 1857 the total shipments were... 9,205,400... 233,408 
GRIND. cc 4s. cas en te ee ee ws SS 
Inerease.. 798,860 29,884 
The following are the details of the sea-borne trade. Coals :— 
London, Coast. Fereign. 
Tons. Tons. 
1857... . 2,005,854 35 e- 93,633,211 
1356.. - 2,917,180 2 406,537 3,172,823 
Coke :— ‘ 
London. Coast. Foreign 
Tons. Tons. Tons. 
EE oo ag ak cp We lex is 221,957 
BBSG oe ce ce oe oe 1,908 8,217 .. .. 193,001 





With regard to the trade in coals by railway the results show a de- 
crease upon the past year as far as the metropolitan market is con- 
cerned :— 

Tons, 
109,175 


In 1857 the coals sent from this district to London were 
- ec 364,595 


In 1856 ditto ditto... .. - 


Decrease in 1857 .. oe oe +e + 55,420 
The metropolitan demand appears to have, on the whole, decreased in 
1857. The average prices of household coals, as far as the London 
market is concerned, were, in 1857: Wear, 18s. 8d, ; and Tyne, 16s, 6d. 
per ton. These results correspond nearly with the results for 1856, the 
coal of the Wear being 2d. per ton higher, and that of the Tyne 3d. 
per ton higher in that year than during 1857. The average rates of 
freight paid at Newcastle to London were 7s. 9d. per ton in 1856, and 
6s. 9d. per ton in 1857. The following is a comparative statement of 
coals of different qualities vended in London in 1856 and 1857 :— 


| 
= | Manu- 
“ Steam. Gas, factur- 
Ist Class. ‘2nd Class. 3rd Class, | ing. 

| Tons. 
2) 75,931 
5| 86,717 


| 
Household Cvua's. | 
| 
| Smith. 





Tona, 
487,666 
429.010 | 9 


| Tons, | Tons. 
? 





1856) 282,807 
1857| 228,955 
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More. Less. Less. | Less. | More. | More. 
6,148 40,949 58,656 9,712| 47,583! 10,786 


rhe meeting appointed a deputation to meet another deputation from 
the inland coal owners, on the subject of the price of coals in London. 
A committee was also appointed to confer with the ship-owners re- 
specting the price paid for trimming coals, and to investigate the 
subject. 

The parliamentary standing orders in the case of the Durham and 
Cleveland Union Railway, the object of which was stated to be to 
take the coal to the iron districts of Cleveland, at a proposed capital 
of £200,000, have been declared to be not complied with, in respect 
of defective sections and levels. 

The annaal return of the vessels built at Sunderland states that 
the number in 1857 was 143, representing a total tonnage of 54,780, 
and an average tonnage of 383. This is a decrease of eleven vessels 
on the“juild for 1856, and a decrease on the tonnage of 8.269. The 
following table slows the state of the trade for the last eight years :— 


Year No. Ships. Av. Tonnage. Year. No. Ships. Av. Connage. 
1850 ee 158 ee 325} 1851 inte 146 “a 355 
1852 ee 142 ee 3987 1853 ee 152 oe 4544 
1854 ee 151 oe 443} 1855 -_ 151 ee 405 
1856 ee 154 oe 4003 1837 ee 143 oe 333 


Of the vessels launched last year, 45 were purchased for Sunderland, 
26 for London, 28 for Shields, the remainder being sold to the prin- 
cipal ports of the country. There were no purchases made for 
foreign ports. On the first day of the present year there were 82 
vessels building, with a total tonnage of 33,948; on the Ist of January, 
1857, there were 108 vessels building, with a tonnage of 46 650, being 
a decrease this year of 26 vessels and 12,702 tons. Jron shipbuilding 
is not carried on to any extent on the Wear, and only one builder has 
followed it continuously for a series of years. . 

The Sheffield Banking Company have declared a dividend at the 
rate of 174 per cent., and an addition is also reported to have been 
made to the reserve fund. A very satisfactory announcement was 
made at the annual meeting of the payment in full by Messrs. 
Ibbotson Brothers and Co., of a claim of the bank from which they 
had been legally discharged and which had been written off as a bad 
debt by the company. The trade of the town and neighbourhood 
does not show any general improvement. It seems to be thought, 
however, that more cheerful times are at hand. 

The journeymen saw-makers of Sheffield have held a meeting to 
consider the present position of their trade. From various causes, the 
union previously formed had been gradually abandoned. One of its main 
objects had been to keep up a certain standard price for work, and with 
that end in view they had gone on the plan of themselves providing 
work for theirunemploved hands rather than leave them to the parish, 
or to work at under prices. One effect of this had been that in certain 
states they had, in order to raise money, sold their manufactured 
articles at prices which it was admitted the fair manufacturers, giving 





the full standard prices for workmanship, could not compete with. 
They had recently, therefore, abandoned this system, and sold off their 


stock, After much discussion, resolutions were passed that the union 
should be re-organised. 


At the annual meeting of the Essex Turnpike Trust, on Monday, | 


the chairman, adverting to possible legislation on the subject of | 


turnpike or highway management, expressed his hope that the ma- 
gistrates in petty sessions would have nothing to do with such affairs. 


| 


Another trustee said the great objection to the proposed bill of last | 


session was, that it placed the control and management of highways, 
&c., in the hands of the magistrates. 

At a meeting of the Liverpool Architectural Society, last week, Mr. 
J. A. Picton said he thought he might mention, without any breach 
of confidence, what was to be done with the front of St. George's 
Hall. 
raise the well-hole, as it was called, taking away the bottom flight of 


It was proposed to take down the balustrade in front, and | 


steps, but reserving the level of the foot landing from the bottom, | 


which would run out at London-road, a little above the present level, 
but the street would be lowered to meet it. At the other end it 


would gradually run itself above the street, on the level, till it came | 
to a square termination on the south end, where there would be a | 


large flizht of steps. The whole esplanade in front of the hall would 
be left open. In fact, the main feature of the plan was to leave the 


esplanade as open as possible without the levels interfering. 
It appears that the Liverpool Dock and Harbour Board have an 
annual revenue of £600,000 and a standing debt of £9,000,000. 
In 1856—as the following latest statistics show—Liverpool stood 
at the head of the ports of the United Kingdom :— 
Entered, Cleared ~~? Entered. Cleared out, 
T T Tons. 


Tons. Tons, | Tons. 
2,116,570) Leith weccceccee 170,474 
2,609,451! Glasgow. - 147,178 
540,848 | Greenock . 3 
89,045; Dublin ... 
1,332,467 {| Cork ... ee 
284,904| Belfast ..... eis 












Bristol... 173.806 
Newcastle .... 643 072 
Southampton., 239,848 
It thus appears that Liverpool shows a yearly movement of shipping 
of the amount of 5,097,306 tons, whilst London cannot show more 
than 4,761,¢53 tons, and no other port in the United Kingdom ean 
show half the amount of either of them. London derives its chief 
trade from the continent of Europe, from the portions of Asia which 
were long included within the limits of the East India Company’s 
Charter, and from Australia; Liverpool derives the mass of its trade 
from North and South America, but is also gaining on London in the 
East India aad the Australian trade. 

A day or two since George Wallis, fireman for driver G. Johnson, 
went out with a passenger train from the Midland station at l’eter- 
borough. Before he had proceeded two miles he suddenly slipped off 
the foot-plate (which in Sharp’s engines are narrow) whilst in the act 
of oiling the engine, One of his feet became entangled in the wheel, 
and he remained in this perilous position fur half a mile before he 
could make it known to his mate. He was then extricated, and on 
examination it was found that part of his boot had been cut and his 
foot severely bruised. It is thought, however, that he will be able 
shortly to resume his duties. 





A chimney ninety feet high, and built nearly twenty years since, has | 
been successfully straightened at the steam saw mills of Mr. 8. Thorn- | 


ham, Hull. The old foundations were found to have decayed, and 
fresh concrete to the depth of three or four feet was accordingly laid 
down. A basement of brickwork was also built round the chimney to 
within two feet of an iron collar, some seven feet from the ground, and 


two timbers of the thickness of about six inches were placed one on the | 
The chimney wa: then cut | 


basement and the other under the collar. 
across between these pieces and restored to its perpendicular—from 
which it had a deflection of two feet ten inches in a height of ninety 
feet—by wedzes. 

Mr. Bruff’s plans for the drainage of Ipswich have been discussed 
at great length in the local town council, and have been referred back 
for further consideration. 

A new congregational chapel, erected from the plans of Mr. F. Barnes, 
at a cost of £3,000, has been opened at Ipswich. The chapel, which 
has some architectural pretensions, will accommodate 1,200 persons. 

A new church, from the designs of Mr. Lambe, was also consecrated 
last week at Braiseworth, Suffolk. The church, which is dedicated to 
St. Mary, has been erected hy voluntary subscriptions. 

The Stratford and West Ham Local Board of Health require 
10,000,000 bricks for the construction of the sewerage works which 
they contemplate. 

Alexander Latto, engineer of the “ Garnet” steam vessel, and 
Daniel Dertridge, sub-engineer of the same vessel, made a coke fire in 
their cabin the other night while the ship was lying in the Victoria 
(London) Docks In the morning Latto was found quite dead, and 
Dertridge in the last stage of existence. Through the exertions of a 
surgeon, he recovered. A coroner’s jury have returned a verdict to 
the effect that Latto died from suffocation, produced by inhaling fumes 
or coke. 

Judgment has been given in the case of Preston (clerk to the Great 
Yarmouth Haven and Pier Commissioners) v. the Eastern Counties and 
Norfolk Railway Companies. The action was brought in consequence 
of the alleged wrongful diversion and abstraction of the waters at Oulton 
Broad through Mutford Lock to the sea at Lowestoft, to the injury of 
the port of Great Yarmouth. In delivering, at considerable length, 
the judgment of the court, Mr. Baron Martin observed :—The first 
count of the declaration charges the defendant with diverting and ab- 
stracting water; the second with omitting to repair certain locks, 
whereby water escaped. Now, it is clear that on the plea of not guilty 
as to the first and second counts the Norfolk Railway Company must 
have a verdict, as the particulars limit the plaintiff's claim to a period 
beginning on the 6th day of February, 1854, since which time it is 
found by the case that the Norfolk Railway Company has not 
been in possession of any of the works. They cannot, therefore, 
have done any of the acts complained of by the first and second 
counts; certainly, since the company's amalgamation act, the Norfolk 
Railway has done nothing of which the plaintiff complains. They 
are, at least, therefore, not joint wrong-doers with the other 
defendants for the entire period. With respect to the other 
defendants, they have done the acts complained of since that 
date, viz..—they have been in possession of the works, and through 
and by means of the cut into the sea, Lake Lothing has been 
lowered, and thereby (there not being a sutlicient protection by 
locks) water has escaped from Oulton Broad and Oulton Dyke, into 
Lake Lothing, and so into the sea. In truth, then, the defendants 
by the works do abstract and take water contrary to the prohibition 
in the Norwich and Lowestoft Navigation Act, Section 3. 
efficient locks were there they would not do so, but as they are not 
efficient locks, they do by these works that which they are prohibited 
doing. It is a mistake to say there is only a nonfeasance. They 
maintain and use that which, without a safe-guard, taps Oulton 
Broad and lets its waters escape; therefore they abstract and take the 
water. The verdict, therefure, as to the first and second counts must 
be entered against them. The third count alleged that the defen- 
dants did not maintain a lock or sluice with proper stop gates, and it 
was argued as a cliarge of nonfeasance in reference to an admitted 
duty. The plea of not guilty must be found in favour of the Norfolk 

Railway Company, for they cannot be jointly liable for a portion 
only of the claim. As to the Eastern Counties Company, no doubt 
they omitted to maintain the locks, sluices, and gates as alleged, 
viz., they did not maintain them. But it was said that, never- 
theless, no action lay unless there was a particular damage to 
the plaintiff. As we have said, we do not decide if any would lie 
then, but asa matter of fact under the power reserved to us we have no 
difficulty in finding that there was a particular damage. It is stated 
that “the scouring power of the Waveney was substantially diminished 
in its course to the haven and the sea by the abstraction of the water,” 
for which the defendants are liable. It is also found “that the 


rushing out of the ebb tide and inland waters has been and is of use 
in keeping down the height of the bar of the haven,” and it is found, 
as indeed is obvious, “that the water of Oulton Broad and Dyke in- 
creased the amount of back-water running out over the bar.” The 
plea of “ not guilty,” therefore, on the question raised before us, must 








be decided against the Eastern Counties Railway Company as to the 
third count. Our judgment, therefore, is a verdict against the 
Eastern Counties Railway Company of 403. on all the issues; for the 
Norfolk Railway Company on “not guilty,” and against them on the 
other issues. 

An artesian well has been commenced at the extensive new works 
of Messrs. J. and J. Colman, Carrow, near Norwich. The borings are 
expected to extend to a considerable depth. 

Petitions presented on Friday, praying for an official winding-up of 
the Northumberland and Durham District Bank, were ordered by Vice- 
chancellor Kindersley to stand over. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond —Extra 
































sizes are charged for at the rates agreed by the trade. Brokcrage 
is not charged for buying except on Foreign Tin, 
Dis. 
20d. 0s | zs, a, Dit. 
| IRON, English Bar and Bolt:— IRON. Swedis li 
in London...........prtn 7 50 | ro Daten Tndian} prem 1400 23 
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4, ee poe emates Ee mee ae 
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83.00 3; | ZING, in she is oo iy 
9 00 ,, | COPPER, Tile, » 117 00 83 
Tough Cake ..... » 17 00 
Statfordsh, Bu § 00 2 Sheathing and Boits 041i 
Shect, Single... 9100 , Shee St 
Double... 1100 3; | Botoms. ; 22h. 
Wie e eee . i Ma... > £28. 
Rod, Round son = Yellow Metal........- 001” 
Nail Rod, Square.. 800 , South American, nom, prtn , 
IKON, Rails, in Wales, cash » 6150 new ere . nominal. 
» 6 months» 7 00 ,, | LEAD, British Pig.. , 23100 ,, 
N Staffordshire » ¢ 08 , Spanish... .... » 23 00 
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Staffordshire Forge Pig 
(all Mine), at the $ » 000 , 
Works, L. W.,nom.. § 
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RAILS are in steady demand at our quotations. 

ScotcH Pig IkoN has shown considerabie activity during the past week. 
The market closes firm with sellers at 54s, 6d, per ton for cash, and buyers 
at 5ds.; three months open, 56s. 6d. 

The shipments for the week ending the 3rd instant were unusually large, 
being 10,500 tons against 6,900 tons the corresponding week last year. 

SPELTER.—A slight improvement has taken place in this article, and there 
are buyers at £26 15s. perton, ‘The stock on the Ist instant was 2,000 tons 
against 1,400 tonson the Ist February, 1857. 

. gas is very firm at the advanced rates, and a further rise is not impro- 
able. 

LEAD continues firm at prices quoted. 

Tin —In English a further advance was announced on the 2nd instant, of 
£5 per ton on common and refined. Foreign Banca is now £124, and fine 
Straits, £123, 

TIN PLATES continue to be much inquired after, 

MOATE ana CU,, Brokers, 65, Old Broad-street. 
London, 5th February, 1858. 











TIMBER. 
1857. | 1858. |, 1857. | 1858. 
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0 0 ©|) Baltic, crown e 
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Tue Mippie oF tue ErcuteenrH Century.—Let us turn to 
the West Riding of Yorkshire. It has befure been seen that in 
the early part of the century, the shalloon manufacture flourished 
in this part of the kingdom. By the middle of the century, there 
is indubitab'e evidence that the calimanco and camblet trade formed 
a portion of the avocations of the inhabitants. The making of both 
shalloons and calimancoes was then carried on at Leeds, Bradford, 
Halifax, Bingley, and Keighley, and had, in a large degree, been 
substituted for the making, in those localities, of woollen cloths, 
which had been followed for ages. Besides these parts, as well as 
many others in Yorkshire, were employed in spinning worsted yarns 
for Norwich and other seats of the manufacture, whither this York- 
shire-spun yarn was conveyed by land or sea-carriage. Halifax and 
some other places also engaged in the making of figured stuffs, 
“drawboys.” The weaving of figures in stuffs by means of treddles 
is of very scanty range, and soon becomes very complicated. To 
remedy this, the weavers had recourse to the system of “ drawboys,” 
which, in a degree, but very clumsily, performed which has since 
been so easily accomplished by the Jacquard engines; these, as 
will afterwards be mentioned, were first used in the worsted de- 
partment at Halifax. Wakefield had also entered upon the tammy 
trade, afterwards so important an item of West Riding manu- 
facture, and here likewise had been established the principal wool mart 
of the district, where the chief of the wovl dealers resided, and 
whither the worsted makers repaired to turnish themselves with 
wool, and after sorting, supplying the woollen branch with the 
short wool, as is the case in the present day at Bradford. Waketield, 
situated so conveniently for the successful employment of capital in 
the production of worsted, then promised to become the emporium 
thereof in the north; but these advantages were, as afterwards 
mentioned, neglected in later times and lost to the town.—James’ 
“ History of the Worsted Manufacture.” 

FrigutruL Cotuirry Accipent.—Ashton-under-Lyne has been 
the scene of another frightful addition to the ghastly list of colliery 
explosions—the nnmber of victims being computed at forty! The 
Manchester Guardian gives a few details of the fearful calamity which 
occurred on Tuesday evening. The explosion occurred in the coalpit 
known as “The Diamond Pit,” at Bardsley, a locality in the Knott 
Lanes division of the parish of Ashton-under- Lyne, and about two miles 
north of that town. The colliery is worked by Mr. Wilde and another 
avd about 200 men and boys are employed in the pit. The explosion 
occurred just as they were leaving the pit, and the engineer thinks 
he had drawn about one-half the number out of the pit, so that when 
the catastrophe occurred there would be about a hundred persons re- 
maining in the pit. The force of the explosion was so great 
that, although the shaft is 470 yards deep, the rope attached to 
one of the cradles was blown off the pulley at the ** head-stocks, 
and the rope was at once taken off the drum. The conductors 
were also broken, and the utmost care became necessary in winding 
up and down with the remaining rope. On Wednesday morning the 
men were got together, and the names were called over. On the list 
being examined, it was found that 27 men and boys were known to be 
dead; and that 14 or 15 were, in all probability, in the pit, there 
being not the slightest ground for hope that one of them was still alive. 
The fire in the pit has not been extensive, being contined to the 
neighbourhood of the upcast shaft; but its position prevented any 
attempt to restore the ventilation of the workings until everything 
like active flame bad been subdued; for, the whole of the air being 
heavily charged with gas, it would almost inevitably have exploded 
in passing the fire at the upeast, or even in going over the furnace 
here. 
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Tuis invention, by George Leedham Fuller, of 69, Lombard-street, 
has for its object improvements on those engines in which the steam 
having worked in one cylinder passes into and acts expansively on 
the piston of another cylinder. Hitherto in constructing such engines 
it has been usual to combine two cylinders of different diameters, 
steam being admitted from the boiler into the cylinder of the smaller 
diameter, and having acted on the piston in it the steam has been 


allowed to pass and to expand into the cylinder of larger diameter. | 
The object of this invention is to use or combine three or more | 


cylinders with cranks at different angles, and to cause the steam to 
enter from the boiler to act on the piston or pistons in one of the 
cylinders, and then to pass and expand into the other cylinders, by 
which the action of expansive engines may be rendered more uniform 
round the shaft. 

The present arrangement is one consisting of three cylinders, in 
which two connected with condensers and air-pumps are expanded 
into and supplied from the other, which alone is supplied direct 
from the boiler, such: supply and exhaust cylinders respectively, not, 
as hitherto, having their pistons arriving at the top and bottom of 
their strokes conjunctively, but being so arranged as regards their 
times and periods of action as to form together a complete rotary 
power. 

The illustrations, Figs. 1 and 2, show the special application to 
marine engines of the proposed method of expansion, which is ap- 
plicable to any other arrangement of engine, and is expressly adapted 
for realising to the utmost the economical result found to be obtained 
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which exhibit a plan and side view of a tri-cylinder marine engine, 
| three cylinders are used, reciprocating at different times one to the 
| other, and so adjusted that the steam chests of the two outer being 
| supplied through the ports of the third, as shown in section at a, a, 
| the valve of the centre cylinder governs the whole supply. As 
| regards the detalis of the engines, no great particularity is necessary 
| beyond the above connexions, and such an arrangement of valve as 
shall admit of the supply of steam to the ends of the exhaust 
cylinders being separated. In the ordinary D valve, above shown, 
| this would be effected by a packed division in the centres of the two 
| outer steam chests, not easily shown in the sectional plan. The 
| effect is the distribution of the force of each fresh supply of steam 
| over pistons at different parts of the stroke, and, as regards strains, 
counterbalancing positions. The amount of expansion can be made 
| definite by proportioning the respective sizes of the cylinders, and 
| fixing the cut-off in the centre or receiving cylinder, or it can be made 
variable by a single expansion valve of the ordinary construction 
at s. The valves b, b, are for shutting the connexions between 
| the cylinders and simultaneously putting the two outer in immediate 
| connexion with the boiler instead, And the valves e, e, are for at the 
same time connecting the centre one with the ordinary exhaust, thus 
| affording, in case of emergency, the full collective, or the separate 
| force of the cylinders as may be required. 
| Jn cases where the cylinders are required to be used on the com- 
| pound principle only and never divided, the valve 4, 6, and ¢, e, not 
| being wanted, it is evident that the steam connexions might be con- 


by the use of high pressure steam in condensing engines, while at the | siderably shortened, as they are, in fact, in the descriptive drawings 


same time it avoids the fluctuating impulses consequent upon the 
ordinary method of expansion in such engines. In the illustrations, 





' attached to the specification. 
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SAMUEL’S CONTINUOUS EXPANSIVE ENGINE. 
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Tus invention, by James Samuel, C.E., of George-street, Westmin- 
ster, consists of improvements in the construction of steam engines, 
for the purpose of economising steam and fuel. 
engines are constructed with their cranks placed at right angles to 
each other, or nearly so, and with two or more cylinders; and a 
portion of the steam admitted into the first cvlinder is made to pass 
into the second ; and if more than two cylinders be used, the steam 
is made to pass to each of the cylinders in succession, for the purpose 
of giving motion to their pistons respectively. 

The illustration shows a plan partly in section of a horizon- 
tal engine having two cylinders, the cranks belonging to which 
are coupled at right angles to each other. The construction of 
the engine will be suiliciently understood fiom the illustration. 
Steam from the boiler is admitted into the first cylinder, and cut off 
at or before half-stroke. From the first, at half-stroke, it is admitted 
into the second cylinder at the dead centre, and it expands simul- 
taneously in the two cylinders, between which an open communi- 


cation continues, throughout the remainder of the stroke of the first | 
cylinder, and three-fourths of that of the second. The steam in the first | 


cylinder is then exhausted into the atmosphere or condenser; that in 
the second is expanded until near the end of the stroke, when it also is 
exhausted. During the return strokes of the two pistons the opera- 
tion is repeated: and so it continues. The function of the first 
cylinder is to receive the steam from the boiler, and partly to expand 
it; the second is supplementary to the first, and its function is, to 
extend and continue the expansion of the body of steam admitted 
into the first cylinder. The second cylinder may be equal in diameter 
or larger than the first, that is a matter of detail; but the object of 
the system is to exhaust the expansive energy of the steam, and con- 
vert it into work, which, in non-condensing practice, is accomplished 
when it is reduced to atmospheric pressure; and the relative size of 
the second cylinder may be adjusted to that standard. 

To try experimentally the efficiency of the system, a continuous 
expansion steam-engine was some time since submitted for trial in 
the presence of Mr. D K. Clark, at the Clay Hall Ironworks, Bow. 
The engine had two cylinders, respectively six and eight inches in 
diameter, with twelve inches stroke; connected to one crank shaft, 
with a fly wheel four feet in diameter. The engine was temporarily 
erected; it was driven by steam from the ordinary shop-boiler, and 





For this purpose, 


worked under a lever friction-brake applied to the fly-wheel. The 
cylinders and steam-pipes were partially clad with felt, to prevent 
condensation of steam. The engine was worked at different speeds, 
and indicator diagrams were taken from it, showing the joint action 
of the steam in the two cylinders. By an examination of the work- 
ing of the valves, checked by the configuration of indicator-diagrams 
taken at a very low speed, when the action of the valves was sharply 
defined on the diagrams, the following was found to be the “ distri- 
bution” of this engine:—First cylinder—The steam from the boiler 
was admitted, and cut off at 54 inches, or 47 per cent. of the stroke. 
The steam in the first cylinder was admitted at half-stroke, or 50 
per cent., into the second cylinder, The steam was expanded in the 
first cylinder till the end of the stroke, and was exhausted at 4 inch, 
or 4 per cent. of the return stroke. The exhaust was closed at 2 
inches, or 17 per cent., from the end of the return-stroke. Second 
cylinder—Steam from the first cylinder was admitted at the begin- 
ning of the strgke. The admission continued, under joint expansion, 
and was cut off at 9 inches, or 75 per cent of the stroke. The isolated 
steam continued to expand, and was exhausted at 11} inches, or 96 
| per cent. of the stroke. The exhaust closed at 2 inches, or 17 per 
| cent. from the end of the return-stroke. 
| These operations, exhibited synoptically, are as follow :— First 
cylinder—Cut off at 47 per cent. of the stroke. Admission to second 
| cylinder, at 50 per cent. Exhaust at 4 per cent. of the return stroke. 
Compression at 17 per cent. from the end of the return stroke. Second 
| cylinder—Cut off at 75 per cent. of thestroke. Exhaust at 96 per 
cent. of the stroke. Compression at 17 per cent. from end of the 
return stroke. 

From this statement it appears that, practically, and disregarding 
meantime the various clearances about the cylinders, a volume of 
steam measured by 47 per cent. of the stroke of the first cylinder, is 
expanded into a volume equal to the capacity of the two cylinders, 
in the ratio of 1 to 6. That is, the steam is expanded into six times 
the initial volume. From a pair of indicator-diagrams taken at a 
speed of 140 revolutions per minute, or 280 feet of piston per minute, 
with the steam at 60 lb. in the boiler, the following are the results: 
—Effective horse-power of the first cylinder, 6°5 h.p.; effective horse- 
vp of the second cylinder, 3-0 h.p.; total effective horse-power, 
| 9°5 h.p. 











Of the total effective horse power, 40 per cent. was exerted in th» 
first cylinder during the admission of the steam from the boiler; and 
60 per cent. was exerted in the first and second cylinders jointly, by 
expansive working, Thus, according to the indicator-diagrams, the 
efficiency of the steam was considerably more then doubled by ex- 
pansive working. It should be remarked, however, that the cylinders 
were not fully protected, and that radiation of heat and condensation 
of steam took place ; the effect of which was, according to Mr. Clark’s 
experience, to increase the apparent expansive duty of the steam. At 
the conclusion of Mr. Clark's report, in which the above particulars 
are given, he states that he judged from the results obtained that 
the capabilities of Mr. Samuel’s system of working steam expansively 
superior to those of any other that had fallen under his observation ; 
and that the continuous-expansion system might, in some situations, 
be advantageously employed with three cylinders, especially for 
marine engines, 





BADGE’S RAILWAY CHAIRS. 
PATENT DATED 7TH JuLy, 1857. 


Tms invention, by Richard John Badge, of Newton Heath, nea 
Manchester, consists of improvements in the permanent way of rail- 
ways. The construction of this improved chair will be understood 
by the accompanying illustrations. Fig. 1 is a side view of the 
chair, having the ends of two rails fitted in it, and showing also the 
screw bolt holes for holding the rails fast; Fig. 2 is a section show- 
ing the bolt and nut and also the wedge or key to prevent their 
turning; Fig. 3 is a section across the line a b of Fig. 1 showing 
another part of the chair and also the bolt, nut, and wedge ; and Fig. 4 
is a section at the line c, d, near the end of the chair. In the 
several figures g represents the rails; A, the sleeper; and ¢, the 








cheeks of the chair, between which and the bed plates & are th 
strong ribs 4, at the centre of which the rails are jointed, the cheeks 
at that position being very thick, so as to give, in conjunction with 
the ribs, great strength, thus preventing injurious deflection and the 

robability of fracture ; an inclination of one in twenty in the casting 

eing allowed. The bolts are shown at m; below the nuts are 
the wedges or keys » pressing against the nut, and also the notch 
or projection o when keyed up, thus keeping the nuts tight and 
preventing the bolts working loose and turning round. 





Tue LATE EarruquaKke AT Naptes—The Royal Society has 
granted a sum of money to Mr. Robert Mallet, from the Government 
Grant Fund, to enable that gentleman to make researches into the 

henomena of the recent earthquake in Italy. Mr. Mallet has left 

sondon. 

Messrs. W. Dray Anp Co.—At an adjourned meeting of creditors 
of Messrs. W. Dray and Co., agricultural implement makers, whose 

pension was ed on the 18th ult., it has been decided to 
accept a composition of 8s. 6d. in the pound, with security, payable in 
four instalments, extending over a year. 

Tue Stream Navy or France.—A report addressed to the French 
’mperor by his Minister of Marine states that the transformation of 
the sailing vessels of the French navy into st is pr ding 
rapidly. France, which during the war in the Crimea possessed only 
nine steam ships of the line, will, in the course of the present year, 
have twenty-four steam ships of the same class, of which nine are of 
the greatest speed, and fifteen screw steamers. 

Bara AND West or EnGiAnp AGricutturAL Socrety.—This 
important society will hold its exhibition this year at Cardiff. With 
regard to the 1859 meeting, the society has received an invitation to 
hold it at Barnstaple. A local committee formed in that town have 
obtained subscriptions to the amount — (£800), and a guaran- 
tee is offered on the part of the inhabitants of a large number of 
special prizes for local purposes. 

IMPROVEMENTS IN THE SEVERN NaviGation.—Very important 
improvements have for some time past been in progress in the neigh- 
bourhood of Tewkesbury, on the river Severn. The channel of the 
river is being diverted by cutting off an acute bend in it; and in the 
new channel is being erected a large lock with basin, having three 
pairs of gates, so that the lock proper, together with the basin, may 
be used as one lock chamber for locking up a tug with eight or ten 
vessels behind her at one locking without shifting the tow ropes. 
weir, 500 feet long, is also being put in for the purpose of raising the 
low water at Tewkesbury six feet above its present level. These im- 
provements are all being made under the direction of Mr. E. Leader 
Williams, the engineer to the Severn Commissioners. There are, at 
the present time, three steam tugs constantly employed in towing 
barges on the river, the horse-towing being, to a very considerable ex- 
tent or entirely superseded. 

IMPROVEMENT IN THE Sarety-VALve.—Of late years the tendency 
has been almost universally in the direction of using steam at a high 
pressure, on account of its being found to be more economical. This, 
however, has rendered it necessary that there should be good practical 
safety valves. Many attempts have been made to render them ade- 
quate to the requirements, and with more or less success, Amongst 
others, one has been patented by Mr. Thomas Elliott, consulting and 
mechanical engineer, Tipping-street, in this city, denominated * The 
double-discharge safety-valve. We understand that Mr. Elliott was 
for some time a locomotive engineer, and that he frequently examined 
the valve when the steam was blowing off; he found that, however 
strong the escape, the valve scarcely ever opened the sixteenth of an 
inch round the circumference. Concluding that this was insufficient, 
he has contrived a valve with two circumferences, so that when the 
valve is elevated there are two separate outlets for the steam instead 
of one, the area for escape being thus nearly doubled. The valve is 
kept down either by dead weight or spring balance, and both are so 
arranged as to be locked up, thus preventing their being tampered 
with. Being constructed without spindle or slide, the valve is not 
liable to become inoperative from corrosion. Another valuable feature 
of Mr. Elliott’s valve is the suspension of a float over a wheel within 
the boiler, which wheel, when the water falls to a certain point above 
the flues, forcibly raises the valve, and allows the steam to escape, 
We had an opportunity of seeing this tested on Saturday last. When 
the water fell to the point fixed for the verge of safety, the valve 
opened, and the whole steam blew off in about fifteen minutes. We 
are not surprised to learn that already this valve is coming into exten- 
sive use.— hester E. . 
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January 26, 1858. 
JoserH LockE, Esq., M.P., President, in the chair. 


Tux papers read were “On Shearing, Punching, Riveting, and 
other similar Machinery employed in the Manufacture of Steam 
Boilers,” and “ On the Self-acting Tools employed in the Construc- 
tion of Steam Engines, &c.” By Mr, T.S. Sawyer. 

In the first paper the author proceeded to describe the com- 
paratively rude machinery employed, until within a very recent 
period, in the construction of boilers ; such as the arrangement for 
punching plates, which consisted of a punch simply mounted in 
guides, the matrix being secured in a block below, and the neces 
sary force for the operation being the blow from a hammer. 
This was superseded by a lever raised by an eccentric cam. The 
introduction of more improved machinery was then particularly 
noticed, and the various arrangements of apparatus for punching 
and shearing vertically in one machine described, those manu- 
factured by Messrs. J. Whitworth and Co. being instanced. 

An account of the machinery for riveting was then given, and 
it was considered that the introduction of the direct action of 
steam for this purpose was most important, and that the arrange- 
ment of a separate engine to work each machine had proved to 
be more advantageous than working several machines by straps, 

ring, &c. <A brief description of the machinery for forging 
rivets, &c., was then given, and by one example it was shown 
that a ton of well-formed rivets, all exactly similar, could be 
produced in ten hours. The machinery for forging bolts, and 
other similar articles, was then described, together with the 
various arrangements of air-hammers suitable for larger work— 
the principal features of which consisted in allowing a hammer, 
or block, to fall by its own gravity against the pressure of air in 
acylinder, so as to produce an elastic blow. The mode, how- 
ever, generally adopted for lifting the piston and hammer, was 
not considered satisfactory, as it produced a jarring action, which 
soon caused deterioration to the machine. An arrangement of 
apparatus was also described for forging nuta of various sizes with 
exactness, the plan introduced by Messrs. Collier being particu- 
larly alluded to and explained, samples of the nuts so made 
being exhibited. The author thought that there was yet much 
to be accompliahed by a further introduction of machinery in the 
construction of boilers, so as to ensure correctness of form and 
detail. 

With regard to the “self-acting tools employed in the con- 
struction of steam engines and other machinery,” they were thus 
classified and described :— 

First,—The machines employed in the construction of steam 
engines. 

Secondly,—Those used in the manufacture of general machi- 
nery, including that employed in cotton mills. 

The tools employed in the construction of steam engines were 
again divided into the following sections :— 

First,—-Drilling, boring, and other similar machines, 

Secondly,—Turning and screw cutting machines. 

Thirdly,— Shaping, planing, slotting, and key-grooving ma- 
chines. 

After describing the simplest form of drilling machines, the 
author proceeded to point out the advantages of the radial drill, 
together with the great ingenuity displayed in the motion for 
producing the feed. The arrangement of mechanism for produc- 
ing the feed in the large machines for operating upon the cylin- 
ders and air pumps of steam engines was then particularised, 
with the system of wheels required for this purpose. Other 
modifications of these tools, as applied in the manufacture of 
cotton machinery, were then noticed. 

Under the second section the various arrangements of lathes, 
such as those employed in ordinary turning and screw cutting, 
the break lathe, and those introduced by Whitworth, iv which 
two or more tools or cutters were adopted on opposite sides of 
the centres, were minutely described. 

In the third section a detailed description of the shaping and 
slotting machines was given under the following heads — 

First,—Shaping, in which the tool is mounted, so as to be ad- 
justable to various angles. 

Secondly, —Those in which a varied speed of the cutting tool 
was adopted, and the work to be operated upon traversed verti- 
cally or horizontally. The slotting machines, in which the cutter 
traversed vertically, and in which the table or rest was adjustable 
for the feed, were described. ‘The various purposes for which 
they were used were also referred to 

Thirdly,— Planing machines, with the apparatus for adjusting 
the tool or cutter, and the means adopted for effecting the re- 
quired change of the traversing table, together with the driving 
medium. 

The author stated that great advantages had resulted from the 
introduction of labour-siving machines, a better class of work 
was produced, and, although it had often been urged against the 
use of such machines that employment for workmen would be 
diminished, yet in no instance had this been found ro be the case. 
It had, however, a tendency to render lighter the labour of the 
workman, and to stimulate him to become more a master of his 
art, as well as allowing more time for mental improvement. 


In the discussion it was remarked that Mr. Richard Roberts 
had been one of the earliest introducers of self acting tools, such 
as the planing, slotting, and machines for metals, Within the 
last few years he had also made improvements in punching and 
riveting machines. His “ Jacquard,” or multifarious perforating 
machine, was now employed at the Canada Works, Birkenhead, 
for punching the boiler plates to be used in the construction of 
the Victoria-bridge, over the river St. Lawrence, Canada. The 
machine was now punching seventy-two holes in each plate of 
ten feet in length, three feet six inches in width, and 5-16ths 
inch in thickness. It could punch ninety of these plates per day 
of ten hours and a half, under the management of one mechanic, 
three labourers to lift the plates on and off, and one boy to oil 
the punches. The same sized plate, when punched by hand, 
would require four men marking with templates, and eight men 
at the machine itself—and yet it would not do anything like the 
same quantity of work as the Jacquard machine, especially when 
a large number of holes had to be made. The dies and punches 
in the Jacquard machine, when fairly at work, were also less 
costly. Specimens were exhibited by Mr. Roberts of what he 
termed spiral planing—and Messrs. Batho and Bauer showed 
models explanatory of their reciprocating drilling machine and 
small planing machine, in elucidation of the descriptions given in 
the paper. fe was shown that by five of these improved planing 
machines as much work could be done as by six of the ordinary 
machines. 

The reciprocating drilling machine was stated to have been 
very successfully used at the manufactory of Messrs. Robert Ste- 
phenson and Co., where an improvement had been introduced by 
the addition of a rocking frame, by means of which the machine 
could cut taper keyholes in piston and other rods, and now all 
the keyholes were made to one given angle best adapted for draw- 
ing and holding. 





tools. Then came Fox (of Derby), Whitworth and Roberts, and 
recently a great number of very ingenious inventions had been 
brought forward by the numerous makers, whose names were 
now so well known. 

The ingenious machinery for punching boiler plates, invented 
nearly forty years ago by Mr. Maudslay, for making water tanks 
for the navy, was described ; and it was shown that up to the 
present time that same machinery was almost unrivalled for the 
precision of its action and the quantity of work it performed. 

It was stated that great care should be exercised in the use of 
riveting machines, as, if undue pressure were employed, the rivets 
were too much compressed; and instances were given of plates 
being split throughout their length under the process of riveting. 
On the other hand it was shown that Garforth’s steam riveting 
machine could, by the careful adjustment of the dies, be ren- 
dered a most efficient and valuable adjunct in making boilers. 

Instances were adduced of the great accuracy to be attained by 
the use of self-acting tools; and as an instance of the economy 
thus introduced, it was stated that a surface of iron, for the 
chipping and filing of which, by hand, a clever workman was 
formerly paid twelve shillings, was now ordinarily done by the 
planing machiue for three halfpence. 

The subject was so large, and so very interesting, that it was 
hoped a paper would be given on the history of the introduction 
of these self-acting tools, which had produced such a revolution 
in the manufacture of machinery. 


February 2, 1858. 
JoserH Locke, Esq., M.P., President, in the chair. 


THE paper read was “On the Methods generally adopted in 
Cornwall in Dressing Tin and Copper Ores,’ by Mr. James 
Henderson, Assoc. Inst. C.E. 

The author introduced the subject by stating, that since the 
paper by the late Mr. W. J. Henwood, read before the Royal Geo- 
logical Society of Cornwall in October, 1828,*he was not aware of 
any detailed account of such operations having been brought{under 
the notice of the public. This might probably be accounted for 
by the fact that very few improvements had, during late years, 
taken place in either the dressing of tin or of copper ores. It 
was to be regretted that Mr. Henwood’s able paper had not 
been illustrated by diagrams so necessary in matters of detail. 
These the author of the present paper endeavoured to supply. 
He felt much indebted to the kindness of the agents of St. Day 
United Mines, Carn Brea, Porkellis, Tin Croft, Par Consols, and 
North Basset Mines, in permitting a minute inspection of the 
whole of the machinery under their management, and from 
which many of the illustrations were derived. 

In the account of tin dressing, the operations were described 
in detail, commencing with the “ spalling,” or breaking up the 
ore with hammers as it came up from the mine to the surface. 
Then “ vanning” or testing the value of the ore by bruising on 
a shovel, and agitating with water, a small portion from the pile. 
The difficulty of separating the wolfram or the tungstate of 
iron and manganese from the tin ore was then commented on. 

The “ stamps” so indispensable to every tin mine, were then 
minutely described. In some of the large tin mines in Cornwall, 
as many as one hundred and four stamp heads were driven by 
one steam-engine. The importance of attention to the suitable 
size of the holes in the “stamp grates” was noticed, as on that 
point depended, entirely, the degree of fineness, to which the 
ore would be pulverised, After a description of the “ strips,” 
in which the ore, in the shape of fine sand and water passed on, 
leaving the stamps, it was stated that the ore was divided in the 
strips into three parts—the “head,” “ middle,” and the “tail” 
The “slime” forming a fourth portion of the tin stuff passed 
into another pit. The operations, buddling, tossing, and packing, 
to which the “head” or “crop” was subjected were then de- 
scribed. 

The “ middle” of the strips was then followed through the 
various manipulations to which it was subjected. Circular 
buddles were also described. 

In describing the dressing of the “tail” of the strips, the 
ordinary “separator” was explained, as also Wilkins’ separator, 
which was strongly recommended for its great efficacy and 
cheapness. The methods of “trunking” and “framing” were 
then described. An excellent though expensive arrangement of 
frames used at St. Day United Mines was explained, and also a 
novel construction of hand frame, 

The Burning-house operations were then detailed, and a de- 
cription was given of the calcining now gradually coming into 
use in the Cornish Mines; with an account of the arsenic-flues, 
through which the fumes from the oven or calciner were made 
to pass. “Chimming” and “dilluing” were then described ; 
thus completing the dressing operations of tin ore. 

The operations of dressing copper ore were much more simple 
and less numerous than those of tin dressing. The revolving 
“ griddle” was explained, as also the process of “ bucking,” and 
the “crusher” machine, which had superseded the bucking 
mill, was described, as well as the methods of “cobbing” and 
“ picking.” 

Several “ jigging” machines were described, and minute details 
were given of “ Petherick’s Separator,’ with a tabular statement, 
clearly showing the superiority of the latter over the old 
fashioned machines. It was a matter for surprise that so 
valuable a machine was scarcely known in the West of Cornwall. 

The whole of the numerous operations detailed were fully 
illustrated by a series of large and interesting diagrams on a scale 
of one inch to the foot. 





New Exprorinc Expepitrion.—Her Majesty’s Government have 
determined that a scientific exploration shall be made in Vancouver's 
Island, and with this view the Royal and Geographical Societies have 
been requested to furnish suggestions. 

Tue Atitantic TeLeGraru.—The directors of the Atlantic Tele- 
graph Company state, im their report, about to be submitted to a 
meeting of the proprietors, that it will be necessary to raise a certain 
amount of new capital, for which it is proposed to issue new shares of 
£20 each. Out of the original capital of £350,000, which was raised 
in 350 shares of £1,000 each, the balance now held is £49,698, and 
the future charges to be met will be for 400 miles of new cable, in 
course of manufacture, to supply the loss from the failure of the 
experiment last year, and 300 additional miles, which it has been 
resolved should be provided, so as to allow greater length of slack than 
was originally contemplated. The cost for these 300 miles is estimated 
at £30,000. The English and American Governments have respect- 
ively offered the use of the Agamemnon and Niagara for the operations 
of the present year, and it has been agreed that it will be desirable to 
join the cables in mid-ocean, instead of starting from either shore. 
Considerable modifications are to be made in the machinery. It is 
proposed that, after the cable has been successfully laid, the existing 
shares of £1,000 shall be divided into a proportionate number of £20 
each, ‘The directors acknowledge the zealous exertions of Mr. Cyrus 
Field, of New York, and state that he will remain in England to act 
as general manager until the starting of the next expedition. 








struction of 2,600 kilometres was authorised. The line from Paris to 
Cherbourg wil! be opened on the Ist of July, and the railway to Brest 
is making rapid progress. By these lines all the garrisons on the 
Rhine frontier and Central France could be assembled in twenty-four 
hours on the margin of the Atlantic. An important dispatch has been 
transmitted from the official secretary to the chief commissioner of the 
Punjaub, to the secretary of the Governor of India, relative to the 
construction of the Punjaub Railway from Moultan to Lahore and 
Umritsir, showing how admirably adapted the country is for the for- 
matioa of railways, the satisfactory manner in which the staff of 
engineers have performed their duty in making the necessary surveys 
of the country, and urging in the most forcible terms the importance 
of the immediate completion of the work. The Times recently 
anounced in its city article that £7,000,000 was about to be expended 
on railway works in South Australia. The great journal was for once 
in error, and quickly gave insertion to a correction ; the mistake 
probably arose through a confusion of the province of Victoria with 
that of South Australia, The principal project authorised by the 
local Parliament of the latter colony is the Gawler Town and 
Kapunda line, but this bas been subsequently rejected by the Legis- 
lative Council. At the same time surveys have been made by 
the Governmert oflicials for other lines, but the Jocal Legislature 
is acting in the matter with a great deal of prudence and 
no expenditure in excess of the resources and requirements of the 
colony is likely to be entered upon. Bell’s Messenger—which seems, 
by the bye, to take a special interest in railway projects at the Cape 
of Good Hope—announces that the progress of the railway movement 
in that neighbourhood is most satisfactory. The line from Cape Town 
to Wellington (quoth the Messenger) “may be regarded as settled.” 
By the latest accoants the survey of the route by the Cape Town 
Company’s engineer must have been completed before the end of last 
year, and the tender for its construction sent in to the Government 
early in January. The mail that Jeaves Table Bay on the Ist of 
February will, in all probability, bring home the engineer and the 
contract. At home, too, the progress has been equally satisfactory. 
Not only has the entire share capital for the first line in the Western 
province been subscribed, and the shares placed on the official list, but 
sub-contracts for rails and plant have been provisionally concluded 
with some of the most eminent of the railway firms. So soon, there- 
fore, as the contract arrives, the works will be forwarded, and no time 
lost in sending out men and materials to commence the line. In the 
meantime, the railway company have not lost sight of the claims of 
the eastern province, in which it will be rememoered a railway from 
Port Elizabeth to Graham’s ‘Town was recommended by Governor Sir 
George Grey, in his opening speech to the last Cape Parliament, at the 
same time that he advocated that from Cape Town to Wellington. A 
temporary disagreement between the representatives of the two pro- 
vinces prevented his advice being taken with respect tothe Graham’s 
Townline, and brought abouta parliamentary rupture. Since then, how- 
ever, both parties have seen the error of their ways, and other persons 
in the eastern province have agitated in favour of a purely commercial 
line from Graaf Reinet to Port Elizabeth, in preference to that from 
Graham’s Town. Between the rival interests the Cape Town Railway 
directors have sought to provide the means of deciding, by tempo- 
rarily incorporating the Cape (Eastern Province) Railway Company 
under the Limited Liability Act, with the same management as the 
old company, and with the intention, no doubt, of hereafter taking 
advantage of the great powers conferred on them by their act of 
incorporation, to work both capitals by one London staff, and thus, 
like the Scinde and Punjaub Companies, combine greater efficiency 
with less expense. In such an event the eastern and western capitais 
will be be kept separate, and the profits from each divided only among 
their respective shareholders. In the meantime the capital will be 
raised by the new company, and, in all probability, the engineer for 
the eastern line will leave by the mail of #ebruary 4th—the same ship, 
the Dane, that took out Mr. Bromger, the engineer for the western 
line, when sailing on her first trip to the Cape in September last.” We 
observe that the section of the Rhine Railroad between Rolandsek and 
Remagen in Prussia, was lately opened by a trial trip. The con- 
tractors hope to connect the latter place with Coblentz in the course of 
September next. The Nuremberg Correspondent announces that the 
junction of the Wurtemberg Railway to the Bavarian line in the direc- 
tion from Creilsheim to Ansbach may be considered as having been 
definitely decided on. It is said that the Dutch Government has re- 
solved to grant subventionsonly to the Northern Railway which unites 
Leenwarden and Gronigen, and to that which is to unite Northern 
Brabant and Limbourg to the railwavs of the other parts of the king- 
dom. The railroad from Susa to Turin, of the Victor Emmanuel 
Company, has lately been opened, and these towns arenow in connexion 
with Novara. The opening of the entire line from Geneva to Lyons 
will take place at the commencement of March, while the communica- 
tion between Culoz and Chambery will be completed in the course of 
next summer. 


UNITED STATES SHIPPING STATISTICS. 
Tue last report shows the total tonnage of the United States is 
4,940,843: registered, 2,463,967; enrolled, 2,476,875. The steam 
navigation tonnage is 705,784. In the collection district of New York 
city there are registered and enrolled 1,377,424 tons; in the Boston 
district, 447,966; New Bedford, 152.799; Philadelphia, 211,380; 
Baltimore, 191,618; Charleston, 8.C., 56,460; New Orleans, 173,007 ; 
Mobile, the only district in Alabama, 45,259; Bath, 182,982; Port- 
land, 142,240. The tonnage built for the year ending June 30, 251 
ships and barks, 58 brigs, and 263 steamers. was a total of 378,804 
tons, Maine stands first in shipbuilding—110.933 tons; New York 
next, 67,826 tons; and Massachussetts third, 55,411 tons. Maine 
and Massachussets confine themselves principally to sailing vessels, 
and furnished but three steamers; while Norfok built 45 steamers, and 
but 33 sailing-vessels. ‘The United States have but 57 ocean steamers, 
measuring 94,795 tons, while Great Britain has 1,670, with 666,330 
aggregate tons. We have 22 steamers, of 45,000 tons, engaged in the 
foreign and domestic mail service, while Great Britain has 121, of 
235,488 aggregate tonnage, engaged in the foreign mail service almost 
exclusively. We have 37 steamers engaged in the coasting trade, 
while she has 1,548 similarly employed. So much importance does 
Great Britain attach to postal and passenger facilities, as connected 
with her commercial prosperity, that she expends annually for her 
foreign steam mails nearly 6,000,000 dols., while they do not return 
to her Treasury much above 3,000,000 dols. ; and the disparity is con- 
stantly increasing. Ocean steam-ships are not suitable for the general 
transportation business, but only for the rapid conveyance of mails, 
passengers, specie, and costly freights. To obtain a high rate of speed 
makes necessary a greatly increased strength in all parts of the vessel, 
more frequent and costly repairs, and an enormous consumption of 
fuel. The Collins steamers have been running but six vears, and yet 
their repairs have amounted in all to more than the prime cost of the 
ships, or to about eighteen per cent. per annum. They were as well 
and as strongly built as any ships in the world. The depreciation, with 
all these repairs, has not probably been above six per cent. per aunum. 
They will, however, probably depreciate ten per cent. during the next 
six years, and at the age of twelve or fourteen years, will be unfit for 
service. The steamers Washington and Hermann, which had strong 
halls, have been run eight years, and are now nearly worthless. Their 
depreciation had been at least ten per cent. per annum. The steamers 
Ohio and Georgia, which Commodore Perry and other superintending 
navy agents pronounced to be well-built and powerful steamers, ran 
only five years, and were laid aside, and said to be worthless. It is 
said that American steamers do not, on the average, last above ten 
years. The great cost of coal is apparent from the single fact that the 
270 steamers in the British navy, with about 50,000 aggregate horse- 
power, consumed, in 1856, 750,000 tons. It is laid down, as a rule of 
general application, that the power or coal necessary to produce 
speed increases as the cube of the velocity. Taking a Collins steamer 
of 3,000 tons, we find that, in ranning fourteen miles per hour, as they 
have frequently done, the consumption would be 128 tons per day, or 
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1,252 tons for the passage. And yet one of those steamers could make 
twelve miles per hour on 80°4 tons per day, or eleven miles per hour 
on 61°9, or less than half that used at fourteen—all going to prove that 
fast mail steamers cannot live upon their own receipts on the ocean. 
The greater the speed of a steamer the less it is able to carry freight; 
and the time will doubtless soon come when the fast mail packets will 
take nothing except a few express packages. The Persia now takes 
scarcely any freight, and the Vanderbilt cannot think of doing it when 
she makes fast trips. The trip of the Arago or Fulton, to Havre and 
back, costs about 45,000 dols. To put a new set of boilers in one of 
the Collins steamers costs about 110,000 dols., and this must be done 
every six years.—New York Journal of Commerce. 


THE ADMIRALTY COAL REPORTS. 
(From the Star of Gwent, Jan. 9th.) 


Wirutn a short period two articles have appeared in the Daily News, 
touching the examination of “‘ various coals suited for the steam navy,” 
made on the motion of the late JosephHume, for the purpose of ascer- 
taining which kind was the best to use; and as the subject is one of 
peculiar local interest, as well of national importance, we feel called 
upon to offer a few remarks on the articles of our London contem- 
porary. The latter will be found in extenso in another column. 

The argument of the Daily News is briefly as follows :—A certain 
coal, shipped at Newcastle (the * Hartley”), was submitted, amongst 
others, to examination by Sir H. de la Beche and Dr. Playfair, of the 
Admiralty’s inquiry, and its evaporative power was found to be 7°5 Ib. 
of water to one pound of coal. Since those trials were made, the 
screw-collier owners in the north, when experimenting on the con- 
sumption of smoke in their vessels, also used this variety of coal, but 
their result is said to be that 12-25 Ib. is the quantity of water capable 
of being evaporated by a pound weight of Hartley coal. And, as the 
result of the Admiralty’s inquiry was a recommendation of the Welsh 
steam-coal, the northern coal owners must have suffered an injury ; 
and, therefore, at least, a new inquiry is called for. 

These contradictory results led to a controversy in the “Society of 
Arts’ Journal,” in which Dr. Playfair exonerated himself and col- 
leagues from blame by saying that the apparatus at their command 
was not of a suitable class for correct results, being the old Cornish 
boiler, and also that the matter was left in the hands of their asso- 
ciates, from their own inability to attend to the work. Upon this the 
Daily News proceeds te depreciate the Welsh coals, and to extol the 
superior advantages of the north country fuel. 

We can have no possible objections to see a new analysis of the 
subject, but the author of the articles in the Daily News has fallen into 
80 many grave errors that we fear he is either personally ignorant of 
his subject, or else much prejudiced in favour of or interested in the 
north of England coal. He draws a picture of the indignation of a 
London Paterfamilias at recenving Welsh coal in place of Newcastle, 
and at the price of the latter. Very reasonable too! But a coal 
suited for a steam-boiler is a very different thing from a coal fitted for 
a drawing-room. ‘The very best coals in Wales for steam are totally 
useless for a grate, for instance the Aberdare four-feet vein. Let any 
cook attempt to light a fire with this coal, and, as cooks will, let her 
punish the unoffending poker, and she will probably see her fire grow 
“small by degrees and beautifully less” till it vanishes altogether. 
But ask an engineer of a steamer what he thinks of it—even though 
he be from “ the land 9’ cakes,” and most likely yery tenacious of his 
country’s honour—his answer will be, “Its vara good, sir!” Again, 
ask his opinion of the whole of the Newcastle steam coals, and he will 
tell you they all go up the chimney in smoke and soot. A curious 
accident lately occurred in this way to H.M.S. Rhadamanthus. After 
using the Newcastle coal she had some Welsh fuel put under her 
boilers. The consequence was that the quantity of soot accumulated 
in the tubes and funnel from the Newcastle coal was ignited by the 
the superior heat of the Welsh coal, and nearly set fire to the ship. 
So much for Newcastle. 

If, as the Daily News asserts, the Newcastle coal is superior to the 
Welsh for steam purposes (we do not dispute their superiority for 
domestic purposes), why does the Cunard line use the Tredegar, Ebbw 
Vale (both Newport coals), and “ Powell’s Duffryn,” and Davis’ 
Blaengwar (Cardiff coals), at a price at Liverpool double that at which 
the company can get the Newcastle, or a still cheaper coal, the 
Cheshire, Lancashire, and Wigan? The same question may be asked 
as regards the Collins line of steamers from Liverpool to New York, a 
ine which, in competing with the Cunard steamers, has sacrificed 
almost everything to speed. 

A proof of the superiority of Welsh coal over the Newcastle has 
come under our notice in a most striking way. A large screw steamer 
was at Bordeaux and bound for London, to return again to the same 
port. She had under fifty tons of Welsh coals in her bunkers when 
she started, and upon her arrival in London there were three tons 
remaining, making the total consumption forty-seven tons for the 
voyage. The captain endeavoured to procure the same kind of coal, 
which in this case was Messrs. Nixon’s (of Cardiff) Merthyr coal, but 
without success, and on being offered some of the West Hartley (that 
variety of Newcastle so highly esteemed by the Daily News) he was 
compelled to take it, although he would have given four or five shil- 
lings a ton more to be supplied with Cardiff or Newport coal. He 
proceeded upon his voyage, and upon arrival at Bordeaux found that 
he had consumed eighty tons of the Hartley, and his passage was not 
an hour shorter that when he used only forty-seven of Welsh coal. 
Such a fact as this is worth a ton of arguments. But another case, 
similar in character, also came under our notice not Jong so. A large 
screw steamer was bound from Glasgow to Cardiff and back. She con- 
sumed fifty-three tons of the best Scotch coals procurable at Glasgow 
during her passage to Cardiff, and on her return trip, which was made 
under Jess favourable circumstances, the consumption was only twenty- 
nine tons of Powell’s Duffryn coal. 

The remarks of the Dazly News as to the tendency of the Welsh 
steam coal to crumble to “small,” are more to the point than his 
other observations, but they are not a correct statement of facts. 
This “small” is certainly a drawback on the Cardiff steam coal, as it 
will not by itself cake on the bars; but this is easily cured, as may be 
seen in practice daily at Liverpool. When the Cunard steamers are 
coaling, they do not take solely of one description, but use a mixture 
of about one-half of the Cardiff steam and one-half of the more bitu- 
minous coal from the eastern part of the basin, which is shipped at 
Newport. In this mixture is seen the true economy of steam fuel. 
The coal from Cardiff gives a very strong heat on the bars, and has a 
tendency to burn them; but when it gets to the tubes, there is not 
suflicient gas to give out heat. On the contrary, the Newport coals 
will not give out as much heat on the bars as those from Cardiff, and 
consequently the bars are better preserved, but they have the better 
property of burning in the tubes. Thus, by making a mixture of the 
two, the best properties of each are fully developed, and what is most 
important, any “small” which may be made from the Cardiff coal 
may, by being mixed with Newport “ small,” be caked by the latter, 
and so made to burn to as much advantage as if it were in large lumps. 
If, at foreign coaling stations, a large stock of the Anthracite small 
were to accumulate, it might all be used to advantage by mixing it 
with about its own weight of coals, whether large or small, from the 
more bituminous districts. 

The presence or absence of sulphur is a most important question in 
the economy of fuel, and from the articles in the Daily News tie 
reader might be led to believe that it exists to a considerable extent 
in the Welsh steam coal, but this is not the case; and whatever may 
have been Dr. Playfair’s difficulty in the trials of coal under a boiler, 
he cannot be charged with want of apparatus or the skill to make 
such a common-place analysis as the estimation of sulphur in a sample. 
The remarks of the Daily News as to the distribution of pyrites in the 
coals of Newcastle and South Wales are certainly ingenious. The 
Writer would have us to understand that the sulphur being found in 
lumps in the north country coals it may be picked out to some extent, 
but not so as regards the South Wales coal, in which it is found in 
minute particles. This may be ingenious—certainly it is incorrect. 
The analysis of the two coals show that sulphur exists in the maxi- 
mum amount in the north country fuel, whereas in the coal of South 





Wales it is at a minimum. The sulphur is found in the coals used for 
household purposes, called the “red ash” (in consequence of iron in an 
oxydised state being left in the ash after the pyrites (2 Fe S) have 
been burned), in contradiction to the steam coal, which, from the 
absence of sulphur and iron, are termed “ white ash.” 

The Daily News forgets that there is a wide distinction between the 
quality of coal required for steam, coking, and household purposes, 
and thus he is led into endless confusion when he refers to that portion 
of the Admiralty Reports which deals with the subject of gas and tar 
in coal. We do not concur with the Daily News even upon this point, 
and we would deal with the subject were it nezessary, but, at present, 
we defend the Welsh steam coals from the attack made upon them as 
to their efficiency for heating purposes, and to controvert the state- 
ment that, “ under the most favourable circumstances the Welsh coal 
falls short of the value of Newcastle coal, both in the amount of work 
done in a given time and in economy.” More conclusive evidence 
cannot be required than the fact that the largest steamship companies 
in the world, namely, the Cunard line from Liverpool to New York, 
the Collins’ line between the same ports, Messrs. M‘Ivor’s Mediter- 
ranean and other screw steamers, the Peninsular and Oriental Com- 
pany, and many others that might be mentioned, use, within a trifling 
quantity, the whole of their consumption of coals from Carditf and 
Newport, and also that the Royal West India Mail Company, the 
Pacitic steam-ship and others, do not use a pound of coal but that 
from the Welsh ports. Again, another argument which will give the 
advocates of Newcastle coal some difficulty to answer is to be found 
in the fact that a company which has more steamers than any other 
firm in the world (the Austrian Lloyd’s), after having consumed 
nothing besides the Newcastle and Scotch coals in their immense fleet, 
has resolved, within the last few months, and after elaborate com- 
petitive trials, to discontinue those ports entirely, and from this time 
forward they will draw all their supplies of coal from the ports of 
Cardiff and Newport. This conclusion was not arrived at without 
the most mature deliberatiou ; and after a series of most carefully con- 
ducted experiments in the variously constructed steamers belonging to 
the Company, in all of which the result, the pre-eminence of Welsh 
steam coal, was fully established. ‘These investigations cannot be 
charged with unfairness or want of skill, as they were made by most 
experienced engineers, and who were only interested in discovering 
the best and most economical fuel which could be bought. 

The facts we have brought forward show conclusively the superiority 
of the Welsh over the Newcastle and any other known coals; and if a 
fresh investigation were to be made by Government, it would only be 
an interesting addition to science, and not of any practical value, as 
the best authority that can be studied for the relative value of fuels 
is the practice of large steam-ship owners, who are not interested in 
the sale of any particular coal, and whose interest it is to use the best 
and most economical which they can find. The investigation would, 
if properly conducted, give the exact heating power; but what is 
wanted to be known is, which of the well-known varieties is best ; and 
the palm has been awarded to the Welsh coal, and the correctness of 
the decision is proved by the concurrence of nearly all the great mer- 
cantile steam naval conpavies of Great Britain and the world. We 
cannot conclude this article without impressing on the large steam 
coal consumers that, great as the advantages are that they have de- 
rived from the Welsh coals, they could be materially increased by 
making use of no one particular coal, but of a mixture of one-third or 
one-half of the better class of Newport coa!s, and one-half of Cardiff 
(including, of course, the whole district westward of Merthyr), as pro- 
ducing a better result combined than either coal will do separately ; 
and especially in sea-going steamers would this advantage be shown. 
Suppose a steamer on a long voyage with her bunkers filled with 
Cardiff coal, which, from breakage consequent upon transhipment, has 
been ground up small. The stokers naturaily use all the large that 
remains, and when they come to the small they are unable to keep up 
a fire and maintain steam; whereas, a steamer under like circum- 
stances, with Newport coals only, or with a mixture, when the large 
is consumed, still the fires and steam can be efliciently maintained with 
an ordinary amount of extra labour and attention. 

As has been previously shown, the excellent properties of these coals 
are differently put forth while being burned. 

The one produces an intense heat on the bars and a diminished heat 
in the tubes; the other, a clear and less intense fire in the grate, im- 
parting a larger portion of caloric in the tubes; hence the desirability 
of using a combination of both, in preference to either separately. 





PARLIAMENTARY PROCEEDINGS. 
HOUSE OF LORDS—Fxz. 5, 1858, 


THE ENGLISH ENGINEERS IMPRISONED IN NAPLES. 


Ear Grry presented a petition from the English engineers now awaiting 
their trial in Naples, and was understood to say that though he could not cal 
on the Government to interfere directly, yet he could not present the petition 
without expressing an opinion that there were grounds for dissatisfaction 
at the manner in which these two persons had been treated. Two British 
subjects, who had beer arrested out of the dominions of the King of Naples, 
had been subjected to a course of treatment rigorous, if not cruel; for some 
months they had been undergoing punishment which, in this country, would 
be considered sufficient for an offence of some magnitude, though innocent, 
There was every reasen to believe that those persons had committed no 
offence whatever. He could not help thinking that the Government had been 
prevented from interfering for their benefit by the very ill-advised course 
which they had pursued towards the Neapolitan Government; that they had 
been prevented trom interfering in a way to bring their grievances under the 
notice of the Neapvlitan Government. 

The Earl of CLARENDON said that he thought it necessary to trespass 
for a few moments on their lordships’ time; and as this question of the 
British engineers had justly excited very great and general interest in this 
country, he trusted that their lordships would permit him to state the 
circumstances which had come to his knowledge; and he couid assure his 
noble friend that those men had not suffered in any respect from the inter- 
ruption of our relations with the Neapolitan Government. He must do the 
Neapolitan Government the justice to say that their communications on the 
sabject bad been courteous. ‘The facts were, that on the 27th June last, the 
Cagliari, a steamer running from Genoa to Tunis, and carrying arms, arrived 
at the island of Ponza, sixty miles from Naples. The steamer had been seen 
by some Sicilians, and when the crew landed they attacked and overpowered 
the small garrison, and killed the commander. They released some prisoners, 





+ and took them on board, with some artillery, and 300 or 400 muskets and 


some ammunition, and proceeded to a place in the Neapolitan dominions, 
where they landed, and abandoned the vessel, After the Sicilians had 
abandoned the vessel the captain determined to take her to Naples and 
inform the Neapolitan Government of what had passed; but before he 
arrived at Naples he was met by two Neapolitan frigates, and went on board 
one of them and surrendered the vessel to the captain of the frigate. He 
believed that, as his noble friend had said, this took place out of the 
Neapolitan dominions, being more than six miles from the Neapolitan coast, 
and consequently not in Neapolitan waters; and the Sardinian Government 
having ascertained that, had wade a demand on the Neapoliten Government 
for the restoration of the Cagliari, which would, of course, include that of 






the men. The first thing be heard of there being an English engineer on 
board the was a letter, which he had received from the hon. 
member for weastle, Who informed him that there was an English 


engineer on board named Watt, and immediately he wrote to the acting 
consul at Naples, desiring him to give every assistance and protection to that 
individual, and, at the same time, observed that, being simply an engineer, 
it was highly improbable that he should have been guilty of any evil intention. 
After that be received a letter from Mr. Park, the father of the other engineer, 
and similar instructions in respect to him weye also sent to the consul, ‘ihe 
consul informed him that he was not permitted to have access to them, and 
he was instructed to write to M, Carrifla, the minister of foreign affairs, and 
demanded that the consul should have access to them, and that he should be 
allowed to select for them legal advisers, and that the trial should be 
hastened. M. Canriffa repiied, that according to the Neapolitan law the 
interrogatories and other preliminaries would be conducted in secret, and 
until those matters had been coinpleted and the bill of indictment drawn, it 
never was the custom to permit prisoners to have access to those who were 
connected with their defence, and that he could not make an exception in 
favour of British subjects; but he said that the trial woald be public and 
that an advocate might be selected. Inquiries were made when the trial 
would come on, and M, Salerno, the procurateur-general, informed the vice- 
consul at the latter end of October, that the relatives of the engineers would 
be permitted to see them. He (the Earl of Clarendon) immediately wrote 
to Mr. Park, proposing to him to avail himself of this offer, and he 
procured him a passage to Naples and desired the consul to afford 
him every facility. He (the Earl of Clarendon) wrote himself to M, 
Carriffa, informing him that the case was one that caused great anxiety tothe 











129 

Government, and excited a painful sensation throughout the whole country; 
and though it was not the intention of the Government to interfere with the 
Neapolitan law, and that if the law in its course seized two British subjects, 
they must abide the course of law, still it was believed that they suffered 
greatly from not being allowed to see their friends, and from the great delay 
in trying them. He received from M. Carrifla a most courteous letter, 
assuring him that no delay should take place in the trial. Eleven men of the 
crew of the Cagliari had been liberated ; and the Sardinian Government, at 
the request of her Majesty's Government, had taken the depositions of those 
men, who deposed that the engineers had nothing to do with the matter, and 
were compelled to work the engines, The depositions of those wen were 
immediately sent to the legal advisers of the engineers, and would be used at 
Naples as evidence, One of the points of accusation against thexe men was 
that one of them (Mr. Watt) had on him a letter from Miss White, which 
showed that they were cognisant of the insurrection: but that lady had very 
properly lately published a letter in the newspapers, stating how it was that 
that document was found in his possession, It appeared that the engineers 
not understanding Italian, the captain, thinking that they would be unable to 
understand him, requested her to write dowa what they were required to do, 
and this paper was thrust into Watt's hand, and with pistols at their heads 
the engineers were obliged to work the engines, and that was all that they had 
todo with it, He had seen the indictment within the last few days, and it 
was satisfactory to know that it contained no charge whatever against the 
engineers, and that there could be no doubt of their acquittal, if the trial was 
conducted with ordinary fairness and impartiality, The first count was 
founded on this letter of Miss White, and the second was that they were with- 
out passports—though it had not been usual to give passports to foreign 
engineers on board vess Is—and the third was, that the engineers must have 
had sympathy with the insurgents, otherwise they would have carried the 
ship to Tunis instead of to the Neapolitan dominions, the Neapolitan Govern- 
ment being, therefore, apparently possessed with the belief Chat the vessel 
was steered by the man at the engine, and not by the man at the wheel,. 
He had made this statemert to show his noble friend and the public what 
steps the Government had taken with res; to this case, which had been 
the cause of so much anxiety to the Government as well as great and geneval 
interest to the whole country, He hoped and believed that no steps had been 
omitted which could tend to alleviate the sufferings or accelerate the trial of 
those men. The Government had acted under the advice of the law officers of 
the Crown, and they could not doubt the right of the Neapolitan Government 
to render amenable to Neapolitan laws ail those who were concerned directly 
or indirectly in that expedition. It had been said that they ought to have 
taken more vigorous measures, but they had no right to claim that the 
Neapolitan Government should depart from the ordinary process of law, 
They had indeed admitted the friends of these men to see them svoner than 
the law allowed. He was afraid that the prisoners had undergone considera- 
ble hardship, but he did not believe that, according to Neapolitan notions, 
they had been ill-treated, He did not know that he had any more facts to 
state, except that, looking to what must be the oaly evidence that could be 
adduced nst them, he trusted that we might expect that our unfortunate 
countrymen would be speedily acquitted, 























act 

















HOUSE OF COMMONS—Fes. 5, 1857. 
RAILWAY LOANS, 


On the motion of Mr, Lowe a return was ordered of the amount of capital 
and joan which each railway company hag been authorised to raise by acts 
passed previous to, and in, 1857, the amount of share capital actually paid 
up on the 3ist day of December, 1857, separating the ordinary share capital 
which does not receive, or is not entitied to receive, any preferential dividend 
or intere-t, from that which bears a preicrential dividend or rate of interest, 
stating the rate and amount of dividend upon such ordinary share capital, as 
well as the amount of each class of such preterential capital, with the rate and 
amount of interest or dividend it is entitied to receive: the amount due on 
debentures, loan noies, or any other interest-bearing securities, on the 3lst 
day of December, 1857, the rates of interest payable thereon, and the sums to 
which such rates of interest are applicable; distinguishing the several sums 
raised by shares or on loan on which dividend or interest was not paid out of 
revenue, and the amount of such dividend or interest; the total amount the 
company retained powers at the end of 1857 to raise, either on existing 
shares or by creating new shares, or by loans; the amount expended in the 
construction of the railway works, preliminary expenses, and in rolling stock ; 
the length of line open in course of construction at the end of 1857, the length 
of line the company is authorised to construct. but which was not com- 
menced ou the 3lst day of December, 1857, and consequently the total length 
for which the company has obtained powers. Of the amalgamation of 
railway companies which has been effected, either by purchase, lease, or 
otherwise, during 1857, stating the nature of such amalgamation and the 
date on which it commenced, with the Act of Parliament uuder which it was 
elected, And, from each railway company, showing the length of each line, 
or part of a line, or branch line, for which the power granted by Parliament 
for the compulsory purchase of the land required for their constraction had 
been allowed to expire, previous to the 3lst day of December, 1857, without 
the exercise of such powers; and the capital appropriated by Parliament for 
the construction of such lines or branch lines. 





TELEGRAPH TO INDIA, 

Mr. CrawrorD asked the First Lord of the Treasury whether her Majesty's 
Government had entered into any arrangements for extending the Mediter- 
ranean system of telegraphs to Alexandria; and whether any arrangements 
had been concluded, or were now under consideration of her Majesty's Govern- 
ment, for bringing India into telegraphic communication with this country 
by the way of Egypt and the Red Sea, or by any other route. 

Lord PALMERSTON said the arrangements to which his hon. friend had 
alluded were matters of great importance, and had excited great interest on 
the part of her Majesty’s Government, There had been various communica- 
tions from different parties with reference to the continuation of the telegraph 
from this country to Alexandria, but ber Majesty’s Government had not yet 
been able to make final arrangements with reg: to any of them, With 
regard to the continuation of the telegraph down the Red Sea, no detinito 
proposal had yet been submitted to her Majesty's Government, 








THE ENGLISH ENGINEERS AT NAPLES, 


Mr. Rip.ey said he had a question to ask, which he would preface by a short 
explanation. There had appeared a few days ago the analysis of a dispatch 
from the Sardinian to the Neapolitan Government, pointing out that the 
seizure of the steamer Cagliari on the part of the Neapolitans was illegal, This 
imparted altogether a new feature to the case; and as it had excited great 
interest in this country, he begged to ask the First Lord of the Treasury 
whether her Majesty’s Government had received a copy of a dispatch, dated 
the 16th day of January, rent by the Sardinian Government tothe Government 
of Naples, on the question of the illegal capture of the Cagliari steamer and 
her crew; and, if so, whether it was intended to lay a copy of that dispatch 
on the table of the House; also, whether the views of her Majesty's Govern- 
ment coincided with those of Count Cavour ; aud, if so, what course they pro- 
posed to take in pursuance of those views? 

Lord Patmenrston said the dispatch on the subject adverted to by his hon, 
friend had been confidentially communicated by the Sardinian Government to 
her Majesty’s Government, along with eertain documents drawn up by the 
Neapvulitan Government, forming the act of accusation drawn up against the 
engineers and crew of the steamer Cagliari, ‘The question now pending 
between the two Governments had regard to the legality of the capture of the 
Cagliari in the waters where she was seized, The whole matter had been 
referred by her Majesty's Government to the law officers of the Crown, for 
their opinion as to the bearings of the facts on any rights which the British 
Government might have with regard to the engineers, At present he was not 
able to state the results of this opinion; neither was he in a position to lay 
the document itself before Parliament. But the matter was now in an ade 
vanced state, and he hoped at an early period he would be able to produce it, 











InpIAN Revenvesi—We gave recently in Tuk Encineer a 
‘* bundle of Indian statistics.” A late return, supplied by the statis- 
tical department of the East India House, shows that the balance- 
sheet of the various presidencies stood thus for 1855-56 .— 
teceipts. Sharges. Surplus, Deficiency, 
Me " 
e- 749,110 


Bengal ....+++-eee0e---13,0)9,430 .. 13.768. 540 

















North-west Provinces... 6260006 .. 2,533.457 oe nil. 
MaRER.cccccccoseseses GOD .. GARIN oo lil, .. 249,839 
Bombay . - 49053.172 .. 5,123,425 .. nil, e+ 176,253 
Punjaub ..cececsocceers 1,297,501 o. 1,410,311 ., nil, «+ 112,720 
£28 372,001 £2,444,627 nil. 





European AND American Steam Suiprinc Comrany.—At the 
half-yearly meeting of this company the report of the directors stated 
that the New York line of service was considered, under all the cir- 
cumstances, to have afforded satisfactory results. In the Brazilian 
line of service the immediate returns have not proved encouraging ; 
but the directors stated that the route, as opened from Antwerp, indi-~ 
cates the existence of an amount of traffic in passengers and valuable 
goods which it only requires more frequent opportunity and regularity 
of dispatch to develope. Seven of the company’s vessels are now em~ 
ployed in the East India transport service, and the gross earnings 
will, it is stated, amount to £270,000. The chairman (Mr. R. W. 
Crawford) added, in the course of his observations, that one of the 
ships had been paid for by the East India Company at as high a rate 
as £49 per man. The report of the directors was adopted. Mr, 
Round, one of the directors, retired, and new auditors were elected. 
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TRAVIS AND CASARTELLI’S “STEAM TRAP.” 


PaTENT DATED 23nD May, 1857. 








~~ 


CUTLET 


Tnus invention, by Edwin Travis, of Oldham, and J. L. Casartelli, of 
Manchester, consists of a box of brass or other suitable anti-corrosive 
metal, having a slide tube at one end, an adjusting plug, piston, or 
valve at the other, and an escape tap or hole at the side, which forms 
a simple and eflicient apparatus for regulating the supply and dis- 


charge of steam, air, water, and other fluids, and which the patentees | 


call a “steam trap.’ The apparatus is fixed to the end of an ad- 
ditional pipe, which is attached to the ordinary steam pipe or other 
vessel on which it is intended to act, forming one continuous tube. 
This additional pipe has given to it a compensating arrangement with 
itself by bend, il, disc, or otherwise, to act when the pressure of the 
steam exceeds the point for which the apparatus was adjusted. Ora 
I ting arrangement is made by means of aspring. The appa- 
ratus is fitted with a swivel or universal centre to enable it to accom- 
modate itself to any vibration or divergence of the connexion to the 
sliding tube, or it is simply screwed to a wall, so that when the steam 
is first raised, it will force the air or fluid through the ordinary pipe 
into the additional pipe, which will escape through the escape tap. 
Fig. 1 is a section of the box or body of the trap; and Fig. 2, a sec- 
tion of the same with the compensating arrangement and universal 
centre, the compensating arrangement being also applicable to Fig. 1, 
although not shown. A represents the box or body of the trap; a, 
the brackets for fixing the box in its place; 4, the sliding tube; ¢, the 
adjusting piston, plug, or valve; d, the outlet; e, the moveable cap 
screwed on the end of the apparatus ; /, /; the binding or lock nuts ; g, 
an universal fixing or centre ; A, a spring for keeping the body of the 








apparatus in its place; i, the connexion with the expanding pipe; &, 
the compensating spring inside the trap. Fig. 3 shows a plain or 
curved disc compensation for the supply and discharge, in which a 
represents the box ; b, the elastic disc or spring, which is held between 
the flanges which form the box; c, the expanding pipe; and d, the 
pipe to which the sliding tube is attached. 

The mode of attaching and using the steam trap is as follows :— 
To the end of a range of steam pipes A is attached, at right angles, a 
gas pipe B about nine or ten feet long, or it is fixed to the ends of 
drying cylinders, to dressing frames, or to any vessel from which 
condensed steam has to be discharged. The elbow C is fixed firmly 
against a wall or other place by the holdfast H, and to the en‘ of the 
pipe is screwed the sliding tube D of the patent trap; then ihe box 
or body E of the trap is slid on to the sliding tube D, until the tube 
and piston touch. The body E is then screwed firmly to a block of 
wood fixed into the wall or other place. The nut F is then screwed 
up about one-fourth of an inch, which draws the plug or piston from 
the sliding tube and leaves an aperture; the steam is then turned on, 


when the air will first be blown through the aperture and outlet G, | 


and then the condensed steam, and finally the steam itself. By this 
time the pipe B will have expanded to its full extent, and the nut F 
must be unscrewed until the plug or piston going against the sliding 
tube will close the aperture and shut in the steam, after which the 
binding nut must be screwed up. The apparatus is then set, and will 
not require again touching. As soon as any water lodges in the pipe 
B, |by condensation, the pipe will contract, and opening the aperture 
to a certain extent, will let out the water. The pipe being again 
filled with steam will expand and close the aperture. 


WOODMAN’S RAILWAY WHEELS. 
PATENT DATED 10TH JuLyY, 1857. 


Tnx invention, by Webster Woodman, of 14, Boulevart Montmartre, 
Paris, consists in constructing a railroad wheel of two wrought-iron 
plates combined with a suitable hub, and united at the flange. The 
illustration shows a section of a wheel with the addition of a steel or 
chilled cast-iron tyre. The front plate A, and the back plate B,’are 
each formed from a sheet of wro daten by a pressing or stamping 
operation between suitable dies. Of the front plate a, a, is the portion 
constituting the tread of the wheel; 6, 5, that constituting half the 














flange ; and c, c, is that which unites the tread with the hub. Of the 
back plate d, d, is the portion which constitutes half of the flange; 
and e, ¢, that portion which unites the flange and hub. The portions 
a, b, d, unite to produce the same form as the corresponding por- 
tions of other railway wheels, and the parts c, c, and e, e, may 
be of the same form as the corresponding parts of other double 
plate wheels, or of any other suitable form ; but the patentee 
usually makes both plates concave internally near the centre, 
or bevelling outward towards the centre, so that a hub C of cast or 
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wrought iron made with two convex or bevelled faces, may be firmly 
confined between them when the parts and d, constituting the two 
halves of the flange are united together. The parts} and dare united 
together by rivetting or otherwise, so as to give the flange the cha- 
racteristics of a solid flange. D is the tire, which is shrunk on in the 
same manner as the tyres of other railway wheels, whose tyres are 
made separate from the other parts of the wheel. The application of 
the tyre involves no change in the construction of the wheel. It con- 
stitutes no part of the invention, as the wheel is in a measure com- 
plete without it. Instead of providing the wheel with a hub ec, as 
shown, the whole space between the plates A, B, may be filled with 
cast iron, which may be poured into it in a molten state or first cast 
to the required form. 


CLAY’S IMPROVEMENTS IN SADDLES. 
PaTBSNT DATED 28TH JuLY, 1857. 


Tuts invention, by John Clay, saddler, of Birmingham, consists of the 
method of giving elasticity to the seats of saddles. Fig. 1 represents 
a plan of the under side of an unfinished saddle constructed according 
to this invention, and Fig. 2 shows one of the helical springs shown 
separately; a isthe saddle-tree, and b, b, the webs which constitute 
the foundation of the saddle. One end of each of the webs 4, 4, is 
attached to the saddle-tree a, at the points marked c, c. The other 
end of each of the webs , , is attached by means of wire stitches to 
helical or coiled springs d, d; the other ends of the springs being 
attached in a similar manner to another short piece of web, which 
web is nailed on the anterior part of the saddle-tree. The webs 4, 4, 
and springs d, d, constitute an elastic support or foundation to the 





seat of the saddle, and permit of the yielding of the seat under 
pressure. The saddle is finished in the ordinary manner. The 
patentee sometimes connects the webs to the anterior part of the 
saddle-tree by nailing, and connects the ends of the webs to the 
posterior part of the saddle-tree by means of helical or coiled springs. 
One of the helical springs used are shown in Fig. 2. The spring 7 is en- 
closed in a tube &, a rod / passes up the axis of the spring é, the spring 
bearing at one end against the closed end £1 of the tube 4, and at the 
other end against the shoulder 41 on the rod /. The spring is connected 
with the saddle-tree by one of the hooks m, attached to it the other 
end of the hooks m being attached to the web. Instead of com- 
pression coils being used extension ones may be exhibited for them. 





Domestic Rartway Proaress.—The railway calls advertised as 
falling due in February amount to £693,280, making, with £3,070,144 
called in January, an aggregate for the two months of £3,765,424. 
The total called during the twelve months ending 1857 was 
£10,712,946. The East Kent Railway, from Chatham to Faversham, 
was opened on Friday. The Norton and Cannock branches of the 





South Staffordshire line were opened for traffic on Monday. 


ELLIOT’S MARINE ENGINE GOVERNOR. 
PATENT DATED JULY 2ND, 1857. 


Tue object of this invention, by W. H. Elliot, of Plattsburgh, United 
States, and communicated to George Davies, of Serle-street, Lincoln's 
Inn, is to cause the rising or sinking of the stern of the vessel in the 
water above or below the ordinary level, to act upon the throttle 
valve so as to keep the action of the engine uniform at all times. In 
the “dead wood” at the stern of the vessel, and immediately in front 
of the propeller (or the rudder where paddles are used) is a chamber 
flush vith the “ dead wood” at both sides, and having openings 
along the lower part of each side, through which the water can enter. 
This chamber, as well as the other 3 
parts of the apparat is shown 
in the accompanying illustration. 
C is an inverted chamber placed in 
the “ dead wood” of the keel, and 
flush with it on each side; J, J, 
are openings at the bottom of the 
side of the chamber for the ad- 
mission of water to it; D, is a pipe 
connecting the chamber C with the 
diaphragm cylinder E, E; Fis a 
stop-cock in the pipe D to shut oft 
communication with the sea when 
it becomes necessary to repair or 
alter the set of the diaphragm ; 
G, G, is the diaphragm, which is 
made of any suitable elastic 
material, and bas its outer cir- 
cumference fimly secured between 
the flanges of the cylinder E, E; 
H, H, is a spiral spring, to restore 
the diaphragm to its original 
position when the extra pressure 
upon it produced by the sinking of 
the stern of the vessel below its 
usual line is removed; I, I, is a 
rod attached to the centre of the 
diaphragm, and connecting it to 
the bell-crank lever K, K, by 
which the movement thereof is 
transmitted to the throttle valve 
L by the connecting rod M, M. 
The action of this apparatus is as 
follows :—In use the chamber C 
and cylinder E are mostly filled 
only with air, and as the only ex- = 
ternal opening is at J, the water, by its tendency to rise in the cham- 
ber C as the stern of the vessel sinks, communicates an upward pres- 
sure to the diaphragm G exactly in proportion to the height of the 
water or the depth to which the stern of the vessel sinks in the water, 
the movement of the diaphragm G being transmitted to the throttle 
valve L through the connexions shown, so as to open it when the 
vessel sinks, anc close it when the vessel rises above or below its 
usual level in order to keep the action of the engine uniform in all 
cases. 


























LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








NEWCASTLE EXPERIMENTAL BOILER. 


Srr,—Agreeably to your desire I now send you a sketch, Fig. 1, of 
the Newcastle experimental boiler, as handed over to the com- 
petitors, to whom it was left to make such arrangements as each 
might deem best. The judges had previously made their own 
in reference to the size of the furnace grates, with the view of 
establishing some standard by which to estimate the relative 
effects of the plans of the competitors. As the areas of the 
grates, or heat-generating surfaces, have an important bearing 
throughout, they have stated them as follows :— 

Large grate. Smaller grate. 3rd size. 
Arbitrator’s areas in square feet 283 ee 19} ee - 
Robson’sarea_.. ee ° . — 
Hobsons and Hopkinson’s a 0s 183 oe _ 
Williams’... . a 22 o 18 ee 155 
This class of boiler it appears was not selected as being of the 
most approved construction, but merely as furnishing “ an 
ordinary type of a marine multitubular boiler, such as is gene- 
rally considered to prevent the greatest difficulty as regards the 
prevention of smoke.” This selection is much to be regretted. 
For myself, I have no hesitation in condemning this class of 
boilers. The duty, however, of the judges was confined, firstly, 
to the ascertaining whether Newcastle coal, highly bituminous, 
or gas-making, as it is, could be used advantageously in marine 
boilers without the issue of smoke ; and, secondly, the effective 
evaporative power of that coal in comparision with Welsh or 
anthracite coal. Both these objects, the judges state, have been 
satisfactorily obtained. The conclusions they have come to are :— 
Ist. “ That by an easy method of firing, combined with a due 
admission of air in the front of the furnace, and a proper arrange- 
ment of fire-grate, the emission of smoke may be effectually pre- 
vented in ordinary marine multitubular boilers, whilst using the 
steam coals of the ‘ Hartley district’ of Northumberland. 

2nd, “ That the prevention of smoke increases the economic 
value of the fuel, and the evaporative power of the boiler. 

3rd. “That the coals of the Hartley district have an evapo- 
rative power fully equal to the best Welsh steam coals, and that, 
practically, as regards steam navigation, they are decidedly 
superior.” 

As regards the perfect combustion of the coal so completely 
that none of its carbon should be deposited—in other words, that 
there be no smoke—they have succeeded so fully as to set that 
matter at rest. This result appears to have attended their ex- 
periments with the several plans of all the competitors, as well as 
their own previous experiments in establishing their standard. 

As to the second object—the obtaining an adequate evapo- 
rative effect from each pound of coal: on this the judges appear 
also satisfied, inasmuch as the plans of the several competitors 
have either exceeded, or have been so near their standard, as to 
have satisfied the conditions required. 

It will at once be seen that the first object referred exclusively 
to the management of the fuel and the introduction of the air, 
so as to effect the combustion of all its constituents; and that 
the second object referred to the boiler, mechanically con- 
sidered, including the relative areas and proportions of the fur- 
naces and the absorbing surfaces. In other words, the one had 
relation to the heat-generating power—the other to the beat- 
absorbing power. That they have not, in any of the experiments 
made, reached the limits, or ascertained the full capability for 
raising steam which the Newcastle coal possesses, was manifest 
from the fact that the temperature of the heated products 
escaping by the chimney was so great and so wasteful as to 
render it necessary to interpose a means of saving that waste 
heat. This was effected by the addition of a separate water 
chest, which they call a heater, containing a series of vertical 
tubes, and presenting an additional absorbing area of 320 square 
feet. Through these tubes the heated products had to pass 
before they escaped by the chimney. As to the amount of 





absorbing surface in relation to that of the heat generating sur- 
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face, this is shown in the proportions of the two sizes of grates 
adopted by the judges for their own experiments—viz. :— 
Large grate. Small grate. 
Area of the fire-grates in square feet .. oo es 193 
Absorbing surface (total) ditto . -. 749 oe 749 
Rates of grate to heating surface.. 1 to 26} 1 to 554 
Had the judges been called on, not merely to ascertain the best 
mode of effecting the perfect combustion of coal, but the largest 
evaporative effect of which it was capable, they would, no doubt, 
have preferred a different class of boiler, and one in which the 
effective absorbing surface would have borne a more just pro- 
portion to that of the grate or heat-generating surface. The 
latter they were enabled to vary; the former, however, was 
limited to the number of square feet as above, of 749. What 
portion of these 749 square feet was really effective in generating 
steam, cannot here be examined. It is manifest, however, that 
the judges were embarrassed by the difficulty of adjusting these 
two areas respectively ; this arose from the fixed, inflexible amount 
of heating surface of their boiler. So limited, in truth, was this, 
that 1 dein the full economic value of the cval, they had no 
alternative but reducing the area of the fire grate surface, that it 
might, in some degree, harmonise with the amount of heat-ab- 
sorbing surface. 
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So much heat appears to have been generated when the maxi- 
mum of combustion was obtained, by the larger grate, that the 
economic value of the coal was seriously and necessarily sacrified 
to the incapaeity of utilising it. This the judges have fully explained 
when they say—“ The results which we ourselves obtained exceed, 
in economic value of fuel, all the results of the experiments made 
with the competitors’ plans.” This, however, they frankly 
state, “was chiefly the case with the small fire-grate, and was due, 
in a great degree, if not altogether, to the smallest amount of 
fuel burned per square foot of grate per hour.” This is among 
the most important results obtained, inasmuch as it proves that 
this “type of an ordinary multitubular boiler” was wholly in- 
adequate to the utilising the heat generated, unless when the 
grate surface was reduced to the minimum; and since, as they 
observe, “‘ the ecunomic effect of the fuel increases when the ratio 
of the fire-grate surface is diminished.” 

The value of diminishing the grate surface, since they had not 
the power of increasing the absorbing surface, they have clearly 
shown. “The consequence of this,” they add, “was a more 
complete absorption of the heat generated, so that the products 
of combustion escaped from the chimney at a temperature 
lower, by almost 200 deg., when we obtained our best economic 
results, than during the trials of the competitors’ plans.” This 
they further confirm by adding, “it must be r bered that 


coals—their use has been generally attended, not only with the 
issue of dense smoke from the chimney, but also with a very 
serious loss of economic effect.” This is perfectly true ; and 
when the various steam-packet companies are enabled to obtain 
stokers who will pay the same attention as appears to have 
been the case in the experiments before us, then, and not till 
then, will they find the results of these gentlemen approached 
in practice. The next portion of the reports I would notice is 
that which refers to the comparison between the Welsh and 
Newcastle coals. Messrs. Armstrong, Longridge, and Richard- 
son state, in the conclusions at which they had arrived at the 
end of the second report, “That the coals from the Hartley 
district have an evaporative power fully equal to the best Welsh 
steam coals; and that, practically, as regards steam navigation, 
they are decidedly superior.” Now, such a statement as the 
above shows that they are, to say the least, somewhat ignorant 
of the qualities of the Welsh coals. The “ Alberaman Merthyr” 
has been fixed upon as representing the “best of the Welsh coals.” 
This does not contain more than ten per cent. of volatile matter, 
and will not coke or “vind” even in a close oven. The West 
Hartley, on the contrary, is highly bituminous, containing over 
thirty per cent. of volatile matter, which causes it to swell and 
bind together on exposure to heat. The above shows the great 
contrast between the two coals; for whilst the Hartley descrip- 
tion is capable of vomiting forth huge volumes of smoke, and 
invariably does so, if the most careful attention be not bestowed 
upon it by the stoker in firing, the Alberaman, on the contrary, 
cannot be made to produce any. Itis well known, however, to prac- 
tical men that a highly bituminous coal is difficult to use under a 
marine boilerin the hold of aship with economy ; and, also, that the 
intense local heat generated by the Alberaman Merthyr tends to 
the rapid destruction of the fire bars and portions of the boiler 
in immediate contact whenever hard firing becomes necessary ; 
and this was found to be the case in one of the experiments 
mentioned in the reports under notice. What, therefore, 
marine engineers require, is a coal which is free from both these 
objections; and this is found in that portion of the Welsh 
coal basin which lies between the Eastern outcrop and the 
Aberdare valley ; and which, properly speaking, should have re- 
presented the “best Welsh” at the late investigation. Again, it 
is a curious fact that the coals on the eastern outcrop of the 
Monmouthshire coalfield in the neighbourhood of the 
Abersychan and Pontypool Ironworks are similiar both in ap- 
pearance and structure to the Hartley coals, and identical 
with them in composition, but they are not shipped for 
steam purposes, being considered inferior to the best New- 
port coals obtained from the valleys more westward, 
owing to the same causes which are found to ope- 
rate in practice against the north country coals. How, 
then, do these gentlemen show that, “as regards steam 
navigation,” the Hartley coals “are decidedly superior” to the 
Welsh? The old adage, “nothing like leather,” is exemplified 
in their third report; but a more intimate knowledge of the 
varied resources of the Welsh coal-field would, perhaps, have 
prevented their publishing that which cannot be substantiated, 
from the causes already named. It is nothing new to inform us 
that the reports of Sir H. de la Beche and Dr. Playfair did not 
give the absolute calorific effects of the various coals reported 
upon, as this has been proved by several parties, and published 
to the world ; and it has also been shown that a bituminous coal 
contains, theoretically, more heating power than the free-burning 
or anthracitous descriptions ; but the facility of easy distillation, 
which it affords must always render it practically more difficult 
to use with economy than that of its great rivals—the semi- 
bituminous and free-burning. Should, however, the reports 
alluded to be instrumental in bringing the bituminous coals for- 
ward for marine purposes, there is no portion of the country 
which will he more benefitted than that which forms the eastern 
outcrop of the Welsh coal basin, where seams of this coal are 
found varying in thickness from seven to ten feet, and are now 
principally absorbed in the smelting and manufacture of iron, 
for which purposes they are admirably adapted. 
6th Feb., 1858. A ConsumER or 5,000 Tons PER WEEK. 





HIGH AND LOW PRESSURE STEAM. 


Str,—When doctors differ the patient lingers. Mathematicians 
and mechanics are not always logicians, The savage rubs two 
dry sticks together and kindles his fire. The blacksmith pro- 
duces steam on his anvil by repeated blows with his hammer. 
Heat, sufficient to warm a large factory, is produced bya metal 
plate revolving rapidly on its bed plate. And when water is 
agitated or churned it is heated. All this heat is originally 
created from momentum, that is, matter and motion—action 
and reaction. The momentum of the oxygen of the air, which is 
fixed or chemically combined in the lungs of the savage, is the 
creative power. The creative power which produces the heat 
from the metal plates is the momentum of the falling water or 
the momentum of the steam which turns them, and the heat 





this increase in the economic value of the fuel was obtained at 
the expense of the work done.” It is much, therefore, to be re- 
gretted that they had not a boiler in which the larger amount of 
heat generating surface could have been rendered available. 

In the sketch, Fig. 2, herewith sent I have given the three sizes 
of grates adopted in experimenting on my mode of smoke preven- 
tion. In my next I propose considering the means by which the 
complete combustion of the fuel was obtained. 

C, Wye WILLIAMs. 

Liverpool, February 6th, 1858. 


THE REPORTS ON THE USE OF THE STEAM COALS OF THE 
“HARTLEY DISTRICT” IN MARINE BOILERS. 


Sir,—Having lately read two articles in your paper on this sub- 
ject, copied from the Daily News, and as no one appears to have 
answered the arguments therein set forth, I beg to enclose a 
reply which appeared in one of the local papers published at 
Newport, Monmouthshire, which not only disposes of the points 
taken up by your contemporary, but also adduces some in- 
teresting facts in connection with this important subject, which 
I feel sure you will insert for the benefit of your numerous 
readers.* 

The whole of the reports being published, I may, perhaps, be 
permitted to offer a few remarks thereon. The experiments 
made to ascertain the evaporative power of the Hartley coals 
appear to have been fairly and properly made, and no doubt the 
results arrived at by means of the only correct system—perfect 
combustion—may be relied on. After reporting the duty capable 
of being obtained from this description of coal, which, from its 
bature requires a maximum amount of care and attention on the 
part of the stoker, they state that this is one of the causes 
“which operates with peculiar prejudice as regards the Hartley 

* The extract from our coatemporary, The Star of Gwent, will be found in 
@nother column, 
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pr d thereby is simply a transfer of this momentum. 

J. B. says (page 69, col. 3), “‘ All gases and vapours are assumed 
to consist of numerous small atoms moving or vibrating in all 
directions with great rapidity.” Thus the 1]lb. of steam is 
matter in motion, acting and reacting, and subject to the same 
laws of matter and motion, producing momentum or power. 

Now, according to Regnault, the augmentation of the heat in 
high-pressure steam is due to two causes. 

lst. To the diminution in the volume of the steam consequent 
upon the accession of pressure or compression, 

2nd. To an addition of heat. 

Thus, supposing high-pressure steam is 100 deg. hotter than 
low pressure, 69°5 deg. per cent. is due to the compression, and 
30-5 deg. to an accession of heat, which important statement nei- 
ther accords with Watt nor with Southern, but between the two. 
These data are obtained, not direct from Regnault’s writings, 
but from Prideaux’ book on Economy of Fuel, page 92. 

Now, what produces this 30°5 deg. per cent. of heat, and how 
is it created? Does not the momentum or heat of the fire 
create the compression, by which 69°5 deg. of heat is produced ; 
and is not the 30°5 deg. of heat produced by the momentum of 
the “small atoms” of steam, acting and reacting on each other, 
created by the compression also, just as the savage compresses 
and vibrates the two sticks. 

Now, should this solution of a difficult problem be considered 
feasible and in harmony with nature’s laws, it is to be hoped 
that the supporters of Mr. Craddock’s views will not be too much 
elated, as it might be thought an admission of the great economy 
of high pressure steam. We granted this at first. But the 
losses must be subtracted from the profits—the radiation into 
the chimney, the radiation into the condenser, the risks and lots 
of other items. After all, there is little new in all this, for Pro- 
fessor Renwick, of New York, states, nearly twenty years ago, 
(page 162), “It thus appears that the useful effect of high pres- 
sure engines increases far more slowly than the increase of the 
elastic force of the steam. This arises from the fact, that the 
density of steam increases nearly as fast as the pressure under 





which it is generated. Did both increase in the same ratio, there 
would be nothing gained by the use of high steam.” 

The Craddocks and the Inghams should read Prideaux’ book, 
for he is, or was, all for high pressure steam and expansion ; but 
this internal radiation into the condenser and the practical diffi- 
culties exposed and acknowledged by so many writers in THE 
ENGINEER may have shaken his faith in the system, and it ought 
to have taught Mr. Craddock a useful lesson when he knew of 
these losses more than ten years ago. They have, however, 
been hidden from the world at large. Neither his air surface 
condenser, nor this radiation into the condenser, nor all the 
losses and difficulties he foresaw (to a certain extent mastered) 
were features strong enough to induce Mr. Craddock to 
abandon his favourite high pressure and expansive notions ; 
but if he would even now renounce them and concentrate his 
great practical skill on the application of low pressure steam, and 
on the construction of substantial condensers, his own peace of 
mind and the millions of money that would be saved by the 
universal application of condensers to steam engines, would re- 
ward him and convince others in after years that he had not 
laboured in vain. 


February 2nd, 1858. OMNIBUS, 





HIGH AND LOW PRESSURE STEAM, 


Str,—In my letter of the 14th ult. I refer to the letter of A. B. 
Ex’s, and state that his method of calculating (by logarithms) 
will apply and show the maximum saving effected by working 
high steam expansively. It is fortunate I did not say his figures 
were correct, as, since writing, I have discovered they are not so, 
as he has not taken the atmospheric pressure into consideration. 

J. B. and A. B. Ex, when attempting to correct the errors of 
others, should be very careful they do not commit similar errors 
themselves. J.B. has endeavoured to show that the figures 
(‘0373 lb. I have given to express the weight of a cubic foot of 
steam of 15]b. pressure) are incorrect, but the difference of 
right and wrong not being very material, he does not give figures 
to show that difference. But to prove that I am wrong in this 
unimportant point, he asserts, that if we take two cubic feet of 
air of 213° and total pressure of 7} lb., by increasing the 
pressure to 151b. we should of course have one cubic foot. I 
say, of course we should not—but by compressing the two cubic 
feet into the space of one cubic foot we should have a pressure 
of 15lb, And again he states, if we take two cubic feet of 
steam, at the same temperature and pressure of 74 lb., and 
increasing the pressure to 15 1b., we should not have one cubic 
foot at this pressure, but a rather less quantity. This explana- 
tion is also incorrect ; nevertheless, J. 1s’s letter will prove of 
some value in this discussion, but it must be read cautiously. 
He also states, that to prevent steam of double pressure from 
passing the piston will require something like a double tightness 
of piston, This is imaginary ; but I will leave Mr, Ramsbottom 
to settle this question with him, who is well aware what a slight 
pressure is required of the rings upon the cylinder, to prevent 
the passage of even 150 Ib. above the atmosphere, if the piston 
is properly made. 

Tn my last letter I gave theoretically the comparative con- 
sumption of two engines of the same power working at different 
pressures, from which it may be inferred by some of your 
readers, that I intend practically to obtain a duty of 1-horse 
power for I'l lb. of coal, by using steam of 150 1b. in the 
manner I describe. What I wish to convey is, that if the engine 
working at a pressure of 15 1b. we get a duty of 1-horse power 
for 3°1 lb. of coal, we ought to get the same duty out of the 
other engines, working at 150 1b, for 1+1 Ib. of coal. 

At the coming meeting of the Royal Agricultural Society it 
appears that the merits of high pressure steam and expansion 
are not to be tested in the stationary engines; they may be 
fitted with a simple expansion or cut-off valve ; but what will be 
the use of this simple arrangement when our farmers and their 
engineers have determined that only a 2-inch pipe shall convey 
steam toa cylinder of 11}-in. diameter. The area of this pipe is 
equal to a port of 3-in. x 1-in. nearly ; this will be wire drawing 
to perfection ; but J. B. says that the steam is slightly super- 
heated by wire drawing; probably our worthy R. A. S. engineer 
is of the same opinion. 

I have noticed throughout this discussion that none of your 
correspondents have brought into consideration the essential ele- 
ment, time, in all cases where it is necessary ; in two cases it has 
been considered, viz., when the duty of a given weight of fuel is 
required by converting water into steam, and when the power of 
an engine is to be determined, weight, space, and time is con- 
aeanls but in allowing steam to expand in a cylinder, and to 
impart its heat to the same, and again partake of that heat, and 
then condense into water, and again be reconverted into steam, in 
all these different stages time has not been considered, even by 
J. B. or Mr. Craddock; but I am of opinion that a certain 
amount of time is n for the due performance of steam 
in a cylinder, and especially when working to a great extent ex- 
pansively, that an engine must be loaded to its maximum, and 
not be driven beyond a certain velocity with a certain initial 
pressure in the cylinder to give out the full value of expansion, 
but the velocity may vary with the pressure. 

I enclose you a double diagram, which please insert, showing 
two different expansive curves for different velocities in the 
same cylinder with the steam cut off at the same point of stroke ; 




















and with the same pressure on boiler, with the full line the speed 
of piston was 150 feet, and with the dotted line 220 feet per 
minute ; but Mr. D. will, perhaps, say this difference is owing to 
the use of low pressure steam, and this is to some extent true, 
as the difference of diagram due to velocity of piston when steam 
of greater heat is used is certainly less, but this argument will 
not favour low steam and wire drawing. Others will say, the 
longer steam is kept in the cylinder the more it will condense ; 
and again, the better opportunity of reconverting the water pre- 
viously condensed into steam. This theory of surface conden- 
sation in the cylinder only is much talked of by some, but it is 
of little moment when the cylinder is well clothed, and by slightly 
superheating the steam it is entirely prevented; but the plan 
given in your last of having high pressure in the boiler merely 
to supply the steam jacket, and a reduced pressure in the cylinder 
by wire-drawing, is not one that will have the approval of many 
engineers. I think it would be much better to discuss and settle 
first the question at first started, viz., the value of high pressure 
versus low pressure steam; and afterwards discuss the value of 
superheated air if necessary. F. W. Turner. 
‘oxhole Colliery, Swansea, Jan. 29, 1858, 
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HIGH AND LOW-PRESSURE STEAM. 

S1r,—I observe your editorial note at the foot of my last letter 
(page 114 of your last Number), in which you state that you 
differ entirely from my views therein expressed. The only re- 
mark I shall add to those I have already given upon the point in 
question is, that I agree to differ ; and that when you favour us 
with your views upon the point, I shall be curious to observe 
whither and how you dispose of the heat in question. 

I will now, with your permission, conclude my remarks upon 
“J. B’s” long letter; and shall pass over columns four, five, 
and six. In column seven we have his statement of Mr. Wick- 
steed’s experiments so dressed up in “J. B.'s” philosophy, that I 
should think it is with difficulty Mr. Wicksteed can recognise his 
own. I will bring “J. B.’s” account of these experiments into 
a simple form for our consideration. The substance of these 
experiments, as stated by “J. B.,” is ax follows :—The steam is 
generated in the boiler at 51 Ib. absolute pressure, and 94 1b. of 
water are thus converted into steam for each 1 1b, of coal con- 
sumed, ‘I'he casing is supplied with steam at the 51 1b. pressure ; 
the working cylinder is supplied with steam at 20°17 lb. pres- 
sure, and expanded a fraction more than 2} times, with a back 
pressure of only ‘73, or not quite 3lb, From the above condi- 
tions it is stated that the whole of the unprofitable resistance is 
81 per cent. of the full effect of the steam, minus the ‘73 of 
resistance on the exhaust side of the piston. The gross force in 
pounds raised one foot is stated at 116,914, and the useful effect 
at 102,000. This is the substance of the matter. 

I will say a few words on some of the assumptions of “J. B.,” 
as it is remarkable that he always makes the facts of the case 
conform to his hypotheses. He is a philosopher of the age pre- 
vious to that of Lord Bacon; he, therefore, like the philosophers 
of old, dis@ains the slowand common-place mode of reasoning from 
the detailed facts we possess to the more comprehensive facts 
or principles we long for; and with him as with tho old philo- 
sophers, the wordy effusions and profound speculations will in 
the end disappear, and leave nothing but his letters to denote 
they had existed 

We have an instance in proof of what I have just said in 
“J. B.’s” assumption, that as the steam in the casing was at 
51 lb. pressure, therefore the steam in the working cylinder must 
have a temperature within 30° of that due to the steam at 51 1b.; 
and assumption the second is introduced, and forthwith the 
steam is fixed positively at a temperature of 253 deg., and that 
throughout!the whole act of the working of the steam in the cy- 
linder. I have had as much experience with hot steam in the 
casing as any individual in England has had, and I know the 
assumption of J. B. in this place is ridiculous. I have not the 
means at hand to state the actual size of Mr. Wicksteed’s cylin- 
der, but will suppose it to be 60 inches in diameter ; we have 
then a column of steam 5 feet in diameter in contact only at its 
circumference with the hot metal, and that only for the short 
space of time it was in the act of driving the piston from one end 
of the cylinder to the other, and the steam at the same time 
undergoing expansion, by which considerable heat would be 
absorbed. If with this view before them any of your readers can 
receive “J. B.'s" hypotheses, all Tean say is, they are welcome 
to do so, and I leave them to learn better by dear-bought 
experience. 

I shall, perhaps, be told that the steam is heated by intense 
radiation ; but those who think so had better first ascertain that 
air or any of the gases can be heated by radiation. And whilst 
on the subject of radiation, one word to “ Omnibus,” in reply to 
his remarks on the heat radiating into the condenser. 
“Omnibus” must have curious notions ou radiation, as accord- 
ing to him the rays of heat will twist about so as to pass 
through the parts and passages to the condenser. This is a 
fancy of “ Omnibus’s; what he says on the water in the cylin- 
der taking the form of steam, and thus carrying the heat to the 
condenser, is in confirmation of my own statements. 

The nexé assumption of “J.B.” is, that if with steam at a 
pressure of 2401b., and 400 deg., the pistons and packing 
will stand, there would certainly be much less difficulty with 
steam at 30 1b. pressure, and 400 deg. temperature. This propo- 
sition is in effect the hot air system over again, One would 
have thought there had been enough of foolish application of 
capital to make them understand the effects of such modes of 
employing heat. Will such men as “Jd, B.” never come to see 
that steam contains one of the best of lubricators for cyliu- 
ders, pistons, and valves, if they will not foolishly destroy this 
quality, by their hot gas projects? “Omnibus” seems to have a 
more currect notion upon this point. 

I have said enough in answer to assumptions, and will con- 
clude by referring to actual experiment, and show how steam 
under expansion and in work in the engine does actually deport 
itself; and for this purpose I shall refer to what I will call 
public experiments, made on the first and very imperfect engine 
by which my principles of generating and using steam were first 
put before the public, and which was so long ago as 1844, at 
the London Works, near Birmingham. The indicator figures 
then taken do more to prove the question in dispute than any 
of the figures you have given, as in those figures there is the 
full pressure in one cylinder, and the expansive action in the 
other ; and what is much more to the purpose, the same iden- 
tical steam made both figures, as by means of a second indicator 
the expansion figure was produced by the same steam that made 
the full pressure figure. These figures I left with you, Sir, some 





time ago; and I call attention to Fig. No. 6, in which will be 

seen that there is a full pressure of 13 1b. absolute wien the | 
piston completes the stroke. Now, as the low-pressure men | 
can and do insist upon the fullest advantage when steam enters | 
the cylinder at so low a pressure as 13 1b. absolute, and they | 
have admitted the advantage of expanding to half-stroke ; | 
here we have a volume of steam at 13 lb.; and now we 
will take Mr.Wicksteed’s vacuum of § Ib., and on expanding this 
13 Ib, steam to 6 lb., we shall get 75 per cent. of what the 15 |b. 
steam did at full pressure, and still we should have a clear impel- 
ling force of 5$ lb. Let not the reader be surprised at my 
taking credit for 75 per cent. on this doubling of the volume, as 
the satisfactory answer shall come presently. On looking to the 
figure No. 6 it is seen that with a vacuum of 3 1b, that the actual 
average pressure from the steam, expanding as there seen, is not 
131b. only, but 181lb. If, therefore, the 18 1b. be multiplied 
into the 156 inches area of piston, and that by 220 feet as the 
space moved through per minute, we have 617,760 lb. lifted one 
foot, and for the 13i1b, full pressure we will take 12 1b., leaving 
11. instead of 2 1b, as in Mr. Wicksteed’s case, and we find it 
gives 411,$401b. lifted 1 foot per minute, but of this we take 
but 75 per cent., which is 308,879 Ib. raised 1 foot. Now 
617,760 added to 308,879 gives 926,639 lb. ; from this must be 
taken the 8} per cent. as described of Mr. Wicksfeed’s experi- 
ments, and now we have 102,565, whilst “ J. B.” gives 102,000 
as the work due to each pound of steam in Mr, Wicksteed’s 
experiments. We must now state that the water passing through 
the engine in the shape of steam was 496 1b. per hour. I may 


as well state that with my condenser, either in air or water we 
can weigh and measure the actual water that passes through the 
engine with the greatest faciity. The water being 4961b, per 





hour, we will take Mr. Wicksteed’s 9} lb. of water evaporated for 
1Ib. of coal, and the result is as near 21b. of coal per horse 
power per hour as can be, as the nett horse power is 26 nearly, 
or 25 horse 22,875 lb. 

We see, therefore, that if we take the steam as we find it in 
the low pressure, figure No. 6, and as may be seen there, that it 
is at no part of the stroke, but 11 1b. above the atmosphere, and 
yet greater results can be obtained than those “J. B.” has been 
constinually challenging us with. I am not here reflecting upon 
Mr. Wicksteed or his experiments. I do not personally know 
Mr. Wicksteed, but I do know he is a man of sound scientific 
and practical knowledge, and the experiments are worthy of him 
as their author. 

I now call attention to the result obtained from the same 
steam working at full pressure, and at 98} 1b. absolute, which 
is found in the indicator figure No. 5, and from which the average 
pressure throughout the entire stroke is seen to have been 74 Ib. ; 
this power is equal to 415,954 lb. raised one foot; from this we 
will deduct the 84 per cent. as before, and a3 “J. B.” has done, 
and then we have 399,598 lb. raised one foot, or 12-horse power, 
and 3,598 raised one foot. Now, recollect this power was all 
obtained before the steam entered the low-pressure cylinder 
from which the 26-horse power is deduced, and, as will be seen, 
it is very nearly an addition of 50 percent. Having had these 


, facts so early established, and that by the first engine, and a very 


imperfect one, and have been producing results far beyond 
what could be accomplished in such an engine, and continually 
improving from that time to this, which is now upwards of thir- 
teen years, Iam not to be deceived. So far as I am concerned, 
“J. B.” may as well set about to write long letters in THE 
I.NGINEER to prove the sun never shone, as to disprove the eco- 
notuy I affirm can be obtained by the use of high-pressure steam 
when employed in engines constructed as mine are, and with the 
steam generated and used as I have described it. 
Pimlico, Feb. 9, 1858. T, CrRaDDOCK. 





Sir,—The very lengthy letter of your correspondent, “J. B.,” of 
Glasgow, demands serious attention and correction, as it is cal- 
culated to diminish the real value of high pressure steam ex- 
pansively worked in steam engines. “J. B.” has certainly 
proved the possibility and reality of the superior economy due 
to high pressure steam, although professedly an advocate of low 
steam or steam of a moderate pressure. 

After examining the several parts of his letter, it appears to 
me that the truth is only partially written, nor has he treated 
the subject in a practical manner by accounting and deducting 
resistances and losses that are inseparable from steam working 
an engine. The calculations are based on the theoretical value 
of steam, irrespective of practical deductions for atmospheric 
resistance on air bucket, friction, and partial condensation, 
and, therefore, do not represent the practical truth between 
equal quantities of steam at different pressures expand- 
ing to the same pressure per square inch at the termi- 
nation of the strokes; the difference and increased amount 
of work actually performed by high steam is not represented 
truthfully ; when the expansion is great, and the pressure of 
steam at the commencement of stroke moderate, the effective 
mean pressure is necessarily small. When the sum of all the 
resistances is taken from the mean pressure, and it is quite 
possible to expend a large amount of steam by carrying the 
expansion so far that the mean pressure is less than the resist- 
ances; and it is only when the effective pressure exceeds the 
resistances that any real labour or duty is derived from steam, 
whether in large or small quantities ; for instance, where J. b, 
has drawn a comparison between equal quantities of steam at 
301b, expanding 30 times, and 900 1b. expanding 900 times, the ter- 
minal pressure being 11b., the mean pressure for the 301b.of steam 
would be 4-4 Ib. If there were no condensation this would be 
less than the resistance of condensing engines per square inch by 
one-half, and therefore would be minus of power. To produce 
motion on steam engines, were there only the vapour on the con- 
denser to deduct as the total resistance, the value and working 
of steam, largely expanded, would be greatly increased, for it is 
the sum of the resistances that impairs the effect of steam. I 
am thus stating the matter in the most useful and, I 
hope, most practical manner, so that what I write may be 
easily understood. I do not intend to follow J.B. throughout 
the large array of figures, nor offer any criticisms on the 
theoretical part of his letter treating upon heat, with the elaborate 
detail of reasoning thereon; it is sufficient for my purpose to 
examine and correct the comparative examples he has given; and 
I feel confident that what I advance will be a near approximation 
to the true results obtained by the steam, at the pressure ad- 
vanced. I will first instance No. 1 engine :—diameter of cylinder 
259 in., area of ditto 520 in., length of stroke 40 in., expanding 
five times, pressure of steam at commencement of stroke 30 lb. 
total pressure at termination 6 1b., mean pressure 15°65 1b., mean 
effective pressure 7°65 lb., resistance and loss from partial con- 
densation 8 lb. per square in., water used per single stroke 572 
cubic in. 

By limiting the terminal pressure in both engines, it detracts 
from the proper economy of high steam, by reducing the cylin- 
ders. 

No. 2 engine :—diameter of cylinder 174 in., area 250 in., 
length of stroke 40 in., expanding twenty times, total pressure 
at commencement of stroke 120 1b., termination 6 lb., mean 
pressure 23°97 lb., mean effective pressure 15°97 lb., resistance 
and loss from condensation 8 lb, per square in., water used per 
single stroke, 2 cubic in., or a saving of 136 per cent., or less than 
half the fuel used by No. 1 engine. 

Second example, No. 3 and No. 4 engine.—No. 3 engine :—dia- 


| meter 27°j in., area 600 in., length of stroke 40 in., expanding 


ten times, total pressure at commencement 30 lb., terminal pres- 
sure 3 lb., mean pressure 9°9 lb., mean effective pressure 2°9 lb., 
resistance and loss from partial condensation 7 lb. per square 
in., water used per single stroke 2°72 cubic in. 

No. 4 engine :—diameter of cylinder 17} in., area 250, length 
of stroke 40 in.: expanding 40 times, total pressure at com- 
mencement of stroke, 120 lb., termination, 31b., mean pressure, 
14:06 lb. per sq. in., resistance and loss from partial conden- 
sation, 7 lb. per sq. in., mean effective pressure, per sq. in., 7 
lb., cubic in, of water used per single stroke, 1 cubic in. : or 172 
per cent. saved in fuel, or rather more than one-third of the 
quantity used in performing the same work as No. 3. 

It will at once be seen that the saving is much greater than 
“J. B” has shown in his calculations: instead of 31 and 36 per 
cent., they are 136 and 172 per cent. saved. This is a great 
difference in favour of high pressure steam, not to be overlooked 
or neglected. 

I will correct another example, and then I am done with cor- 
rections, which ought not to be overlooked, being most im- 
portant in its practical bearing. 

No. 5 engine :—diameter of cylinder 25}, area 498, length of 
stroke 33 in., expanding 5 times, total pressure 30 lb., terminal 
pressure 61b. per sq. in., mean effective pressure 15°66 lb., re- 
sistance and loss from partial condensation 8 lb., mean effective 





yeep per sq. in. 7°66 lb., water used per single stroke 3°72 
cubic, 

No. 6 engine :—diameter of cylinder, 14} in., area 166, length 
of stroke 33 in., expanding 66 times ; total presure per sq. in., 
396 lb.; volume of steam to 1 of water, 83; terminal pres- 
sure, 6 lb. per sq. in.; mean pressure, 31 lb.; resistance and 
loss from partial condensation, 8 lb. per sq. in. ; mean effective 
pressure, 23 1b. ; amount of water used per single stroke, 1 cubic 
in. ; showing a saving of 272 per cent., or a small amount more 
than one-fourth the quantity used by No. 5 engine. 

I wish it to be observed, had each of those engines been fitted 
with a heating jacket around the cylinder, the advantage would 
have been in a greater ratio in favour of high pressed steam. 

Where high pressure steam is used, boilers of smaller dimen- 
sion can be used, and a slower rate of combustion realised, which 
will increase the duty of each pound of fuel, by evaporating a 
greater quantity of water in proportion, and the wear of the 
boiler be diminished ; and wherever the multitubular boiler is 
used instead of cylindrical flue boilers, the radiation will be, I 
think, rather less than more, the steau power of the multitubular 
boiler being determined by the area of the outer shell ; and when 
the external dimensions are as 2 to 1, the steam and heating sur- 
face are as 4 to 1 in favour of an increase ot size from 1 to 2, and 
the Cornish or any common flue boiler is only increased in 
heating surface in proportion to their relative diameters and 
lengths, so that twice the diameter and twice the length gives in 
four times the surface; where a locomotive boiler is twice the 
diameter and twice the length, would give eight to one—this is 
an important consideration in selecting a boiler for an engine 
where space is a great object. Great care ought to be used to 
prevent radiation in very high pressure boilers ; the use of steam 
or hot air casing around the cylinders will greatly augment the 
economy, by surcharging the expanding steam with additional 
heat. The opponents of high steam object to its use, because of 
the supposed extra expense and difficulty of making them so as 
to be as safe as boilers in the less pressure steam : this is alte- 
gether a delusion ; the boilers are much smaller, therefore there 
cannot be a great advance in price ; although the labour and ma- 
terial is superior, it will prove the cheapestin use, and perfect safety 
be insured by the diminished diameter, and an increase in the 
thickness of the plate when required, when large boilers will not 
bear more than 40 1b. or 50 lb. per square inch, small high- 
pressure wi!l bear several hundred pounds. Several professional 
gentlemen were in favour of small high-pressure boilers. The 
strength of all boilers is determined by thickness of plate and 
relative diameter; for instance, a tube } in. thick and a few 
inches diameter will bear a great deal more than a large tube, 
say 4 in. thick and several feet diameter. The safety of boilers 
is a matter of detail in construction, as all boilers are twice as 
strong the lengthway of the tube as they are the diameter, having 
twice as much section of iron to resist the strain as they have the 
way of the diameter; and if boilers were we'ded on the longi- 
tudinal seam and rivetted together in lengths, they would be 
increased 40 per cent. stronger, and if rolled steel-boiler plates 
are brought into use, and welded on the longitudinal seam, we 
shall have boilers of the same thickness and dimensions as the 
present single rivetted boilers, that will bear 350 lb. as a working 
pressure with the same safety as our locomotive boilers work at 
100 1b. ; the steel being twice the strength of iron, we shall obtain 
nearly four times the strength with the same weight of material. 
The steel plates I write of appear to be just suitable for making 
high-pressure boilers, as the plates can be welded, which 
is a great advance on rivetting. It appears from a report 
that it is capable of bearing 50 tons per square inch, and 
will eventually lead to the adoption of a greatly increased 
pressure and increase of expansion in working steam engines, 
especially marine engines; this I hope will soon be real- 
ised by enterprising engineers, that fully understand and ap- 
preciate the immense advantage of high steam worked to the 
great point of efficient expansion, turning their back on the old 
and wasteful system of large low-pressure engines. Hitherto, 
steam navigation to distant parts of the world has proved a com- 
mercial failure; the remedy is provided, and the vast numbers 
of large and splendid vessels can soon be made valuable paying 
property by having high-pressure condensing and expanding 
engines of small dimensions, and working with gearing, especially 
paddle-wheel engines; the small quantity of steam required will 
render the condensation of the steam an easy matter to be accom- 
plished—the engines dispensing with air pumps, and using the 
condensed water back to the boiler ; the engines will be as simple 
in construction as the present small high-pressure engines. The 
advantage of small engines running quick will be—great reduc- 
tion of weight, diminished cost, and greater facility in repairing 
in case of accident; where the power at present is saved and the 
resistance reduced, the efficiency of the steam will be greatly 
increased. Engines will then work for one-fourth or one-sixth 
of the fuel at present used. Vessels will then be able to 
make a direct voyage to distant parts of the world. Great 
saving in the price per ton of fuel will be realised; Jess 
deterioration in the quality of the fuel; an increase in the extent 
of payable cargo space, with increased despatch of voyage; no 
waste of fuel by blowing off to prevent salting of boilers; and 
with the use of surface condensers it will be all but impossible 
to get the water too low in the boiler. It would pay the pro- 
prietors of large steam vessels—especially steam packet com- 
panies—to unite, and fit a first-class steam vessel with high 
pressure engine, as an experimental vessel ; I am sure the result 
would be so amazingly prolific that it would be the precursor to 
the general adoption of high pressure steam. Large vessels 
going long voyages never can, and never will, pay, until high 
pressure steam is adopted. Let the experiment be made, the 
result will justify the attempt. The use of high pressure steam 
would be of great service in the navy, especially in despatch 
steamers, where results of great importance depend on the quick- 
ness of their speed; there would be no need to stop and coal at 
the stations, but proceed direct to her destination. A greater 
amount of surplus power is contained in high pressure engines, 
which can be employed in any case of emergency. The 
diminished rate of wear on high pressure boilers would be of 
the greatest importance to naval vessels during their long ab- 
sence from England. The diminished rate of combustion required 
would be a great means in maintaining the health and comfort of 
the engine and boiler. Attendant upon these, Mr, Editor, are 
some of the simple, practical, and important considerations that 
belong to the adoption of high pressure steam. 

ANALYstfs. 

9, Stanley-terrace, Rotherhithe, Feb. 6, 1858. 





Sir,—In your number of Jan. 22nd I perceive a letter sent by 
Mr. Ingham, wherein he states that high pressure steam wi 
work with increased area as well as low pressure, and that thus, 
by increasing the pressure along with the areas, we shall still be 
enabled to get a greater range of expansion, and consequently @ 
greater degree of economy. 

Now, Sir, before I enter upon this subject, it will be neces- 
sary, in order to show the position of Mr. Davies and Mr. Ingham 
in this discussion, to review some of the leading statements 
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made by Mr. Ingham and Mr. Davies at the commencement of 
this discussion. In your number of Oct. 9th, pege 271, may be 
found a discussion, headed “ Whether is High or Low Pressure 
Steam Preferable in point of Economy?” This heading has 
brought forward a number of correspondents who are advocates 
for high pressure steam, endeavouring to show the economy of 
high pressure over that of low pressure steam, independent of 
expansion. This, though useful in the present discussion, to 
show the nature and properties of steam, is, in my opinion, a 
secondary question. For, if we can only get at some definite 
point to which expansion can be most profitably and practically 
carried out, we then should have a definite point to which the 
high pressure advocates can extend their high pressure steam. 
Then comes the discussion whether is high or low pressure 
steam the most preferable to curry out this expansion. 

Mr. Ingham, in his opening address, says, “ that, if high pres- 
sure steam be judiciously applied and properly worked out, it 
will work cheaper than low pressure steam.” Judiciously ap- 
plied and properly worked out ? How ? and in what ? Why, 1 pre- 
sume, by expansion, and in a less cylinder than that used by 
Mr. Davies; for Mr. Davies says, at the end of his first discourse, 
that, by doubling or increasing the areas of our cylinders, we can 
get the same economy out of low pressure steam as out of high 
pressure steam ; therefore he says, is it not folly attempting to 
carry these enormous pressures when the same mechanical effect 
could be got out of half the pressure #—that is, I presume, he 
means by increasing the areas of the cylinders, and Mr. Ingham’ 
keeping to the original commercial nominal power cylinder, with 
an increased pressure of steam. This, Mr. Editor, is what I con- 
sider to be the position of these two opponents ; for, Mr. Ingham, 
in answer to Mr. Davies in this discussion, does not object to 
Mr. Davies increasing the area of his cylinder ; he only shows 
what the mechanical effect of one cubic inch of water expanding 
at different pressures will accomplish in pounds per foot high. 

Also, in his letter dated Nov. 22nd, in your number of 
Nov. 27th, wherein he is desirous of setting you right, Mr. Editor, 
in this discussion of any errors that might be in the Manchester 
Examiner and Times, he does not odject to Mr. Davies increas- 
ing the areas of his cylinders. In this letter, in reply to a previous 
letter of Mr. Davies’, in yournumber of Oct, 23rd, Mr, Ingham says, 
“the first communication on this subject is Mr. Davies’ letter, 
edition first, in which he says it is folly to resort to 150 lb. pres- 
sure when it is not practical to expand more than five times.” 
That it is not practical to expand it more than five times, as Mr. 
Ingham says, I deny ; for we have several double engines in Old- 
ham with a single cylinder, each expanding to more than double 
that extent; and I can furnish either Mr. Davies or any of 
your other correspondents with practical indicator diagrams 
to prove this. Here we again perceive that he does not 
object to Mr. Davies’ increased area of cylinder. The only 
objection he has to make in this letter against Mr. Davies is, 
that the steam within the cylinder shall only attain the same 
degree of attenuation. Now in this particular case, I think that 
Mr. Davies has as much right to expand his low pressure steam 
in his increased area of cylinder, to any degree of attenuation he 
thinks proper, so as to attain the greatest possible power he can 
from his low pressure steam, as Mr. Ingham has to expand his 
high pressure steam to any degree of attenuation he thinks 
proper, to gain the same result. This, Sir, is the view that I 
take on this question—that is, that Mr. Davies is allowed tu have 
an increased area of cylinder, so as to carry out the expansion 
of his low pressure steam, and have the same power as Mr. 
Ingham, with the same quantity of steam produced from the 
same quantity of fuel. 

Now, Sir, with your permission, I will again recapitulate Mr. 
Ingham’s expressions. He says, it so happens that high pressure 
steam will work with increased areas as well as low pressure 
steam ; and to whatever extent Mr. Hughes or Mr. Davies thinks 
fit to carry that process with low pressure steam, by increasing 
the pressure along with their increased areas, they will still be 
enabled to get a greater range of expansion, and consequently a 
greater degree of economy. Now this last part of these remarks 
I deny, for it is not possible to get any greater range of expan- 
sion from any amount of increased area, than can be got from 
one-inch area; therefore, in this particular case, Mr. Ingham is 
wrong. He may increase the power of the engine but not the 
range of expansion. 

Now let us see how he has arrived at this mistaken idea. In 
my letter of Nov. 4th, in your number of Nov. 20, in answer to 
Mr. Lakin, which Mr. Ingham says is so preposterous, and seems 
to lay such a stress upon it, by saying side by side with Mr. 
Lakin’s letter is one by Mr. Hughes. Now, this letter that is 
80 preposterous, shows Mr. Ingham that he cannot reduce his 
high pressure steam to the same degree of attenuation as Mr. 
Davies can his low pressure steam with increased area of cylin- 
der, and have the same power at the termination of the stroke. 
This, [ presume, has led Mr. Ingham to think —“ Well, if I increase 
my cylinder to the same area as Mr. Davies, I can reduce my 
high pressure steam to the same degree of attenuation as Mr. 
Davies, and have the same power at the termination of the stroke.’ 
Yes, so Mr. Ingham ean ; but I would wish to remind Mr. Ingham 
that he could have reduced his high pressure steam to the same 
degree of attenuation in his smaller cylinder as he could in 
his larger cylinder, therefore he could have got the same range 
of expansion in one as he can in the other. 

Now, it so happens, that if Mr. Ingham increases his area of 
eylinder with his increased pressure of steam, that he will 
require an increased quantity of steam in proportion to the in- 
creased area; consequently an increased quantity of fuel will be 
consumed in proportion to the quantity of steam used—there- 
fore, Mr. Ingham will perceive that he will not gain anything by 
this process, only increasing the power of the engine. That is, 
suppose Mr. Davies and Mr. Ingham to have both the same 
sized cylinders, and Mr. Davies to only have half the pressure per 
square inch on his piston at the commencement of the stroke as 
Mr. Ingham, in this case, if the expansion be the same in both 
cylinders, Mr. Davies will only require one-half the quantity of 
steam as that required by Mr. Ingham, but he will only produce 
one-half the power ; therefore, to get the same power as Mr. 
Ingham, he will require to increase his area of cylinder twofold, 
consequently increase the quantity of steam to the same as used 
by Mr. Ingham. Thus we perceive that they will be in the same 
position as before ; therefore, if Mr. Ingham wishes to increase 
the area of his cylinder along with his high pressure steam, Mr. 
Ingham and Mr. Davies may carry on increasing their areas to 
that extent until the cylinders become unnecessarily large, and 
nothing gained by the alteration on either side. 

_ With respect to profitable expansion being limited to five 
times, Mr. Ingham wishes to refer me to his tables in Tur 
Encixerr for December 18th. Now this is the point on which 
this discussion chiefly rests; that is, on the extent to which 
expansion can be profitably and practically carried out. There- 
fore if the most profitable limit to which expansion can be car- 
ried be only properly attained, then (as I said before) the dis- 
cussion would rest on whether is high or low pressure the most 
preferable to carry out that expansion, Now these tables which 
Mr. Ingham refers me to are theoretically constructed, and though 





useful to show what may be done theoretically, they frequently 
show results far different than can be obtained by practical appli- 
cations. Therefore I would rather prefer practical illustrations 
similar to those diagrams sent by “ Expansion” and “ Practical,” 
than those tables. If your correspondents can only attend to the 
rules laid down by “ Practical ” in his letter of Dec. 15th, we shal! 
sooner arrive at some definite conclusion. These rules are as fol. 
low :—He says, “I think the most direct way would be for the 
advocates of each side of this question to send you for insertion 
indicator diagrams, taken from engines that are working the 
most advantageously for their particular views of the subject. 
We should then have practical facts in preference to theoretical 
dissertations on which to found our opinions, and by which 
alone we can ‘hope to arrive at true conclusions. The particulars 
and peculiarities of the engines and boilers should be sent in 
each case, as upon these depends in a great deal the correctness 
of the calculations.” I beg leave to differ a little from one of the 
above statements, that is, that each should send diagrams on 
both sides the question if they can, and state the particulars on 
both sides, the same as “ Expansion” has done, 

Now, the first to deviate from these rules is “ Practical’ 
himself ; for in your number of January 15th, page 43, are two 
diagrams sent by him for insertion ; and in his letter he does not 
give those particulars and peculiarities of the engine and boilers 
required. He says, “I can produce many instances where the 
consumption of coals is less than 2}1b. per indicated horse 
power, with engines compounded in the same manner as the 
engines from which I took the accompanying diagram ; but I 
never met with a condensing engine using less than 3} lb. of 
coals per indicated horse power per hour, even with 30 ib. above 
atmospheric pressure in boiler.’”” Now if “ Practical’ had sent 
diagrams of the 3} 1b. engine, same as ‘‘ Expansion” has done, 
and all those particulars of both engines which he is so desirous 
for others to do; that is, if he had stated the difference, if any, 
of the protection of the cylinder, steam pipes, and boilers, from 
the atmosphere; the difference of the heat of the feed water, if 
any, before entering the boiler ; diameter of cylinder, number of 
turns per minute, and the difference in the quality of the coals 
used, we should perhaps have perceived something that would 
have shown the cause of this difference in the quantity of coals 
consumed. But I must admit that it is very difficult to get 
every particular in all cases; but where it can, it should be sent. 

Now, it is my opinion that it is not profitable to carry expan- 
sion to that extent by which some of your correspondents say it is 
practically carried out. Take, for instance, the condensing engine, 
as stated by “ Practical ””—that is, consuming 34 Ib. of coals per 
horse per hour, with 30 Ib. pressure in the boiler, and compare 
this with No. 2 diagram engine sent by “ Expansion,” which is also 
consuming 3} 1b. of coals per horse per hour, with 46 1b. in boiler, 
and 38 lb. pressure above the atmosphere on the piston at the 
commencement of the stroke, and expanded twenty times. I 
will now endeavour to show the difference of expansion of these 
two engines. No, 2 diagram, sent by “ Expansion,” is a fine speci- 
men of a figure; for, if it had been theoretically constructed, it 
could not have been much better; it shows that the full power 
of steam is given out so far as expansion can be carried ; there- 
fore there can be no advantage taken on that part with the 30 Ib. 
engine, as stated by “ Practical,” if adiagram be supposed to be 
taken from both engines, theoretically constructed, but rather to 
the advantage of No. 2 diagram engine. The No. 2 diagram, 
sent by ‘‘ Expansion,” as a pressure of 38 ]b. above the atmo- 
rphere on the piston at the commencement of the stroke ; there- 
fore, if the pressure of the atmosphere be added to this, it will 
be equal to 388 + 15 = 53 lb., now 53 + 20, the number of times 
the steam is expanded equals 2°65 |b. pressure at the termination 
of the stroke, which is only 0°35 lb., less than the 38 Ilb., 
as given by “ Expansion.” Let us now see the number 
of times that the steam will be expanded in the 30 Ib. 
engine. In this case the pressure in the boiler is 30]b.; 
therefore, suppose we say there is 25 lb. pressure above the 
atmosphere on the piston at the commencement of the stroke ; 
this will leave a difference of 5 lb. pressure between the 
boiler and cylinder. Now, 25 lb, + 15 lb., the pressure of the 
atmosphere = 40 lb. + 2°65 = 15° nearly, say fifteen times that 
the steam is expanded in the 30 lb. engine. Thus we perceive 
that an engine expanding its steam twenty times within the 
cylinder, with 46 lb. pressure in the boiler, consumes as much 
fuel as an engine that only expands its steam fifteen times, with 
only a pressure in the boiler of 30]b. Now, it is aquestion with 
me, if this 30 lb. engine expanded its steam fifteen times. But, 
let that be as it may, in my next letter, with your permission, I 
will send you some diagrams for insertion that I think will bear 
me out in my opinions. Wituiam Hucues. 

Ancoats, Manchester, Feb. 4th, 1858. 








ATLANTIC CABLE-——-SKIMMING VESSELS, 


Sir,—In your paper of the 15th inst. [ observe that the subject 
of the Atlantic cable is again brought forward in connexion 
with the screw propeller, or under the same head; and as I 
ventured to remark on the utility or otherwise of the method 
proposed by Lord Carlingford for laying down the cable, [ feel 
bound to reply to the article in question, although I have 
scarcely time to do so, and feel it taxing your kindness to ask 
the favour of your publishing more on a subject which must be 
tiresome. I will, therefore, say little on the cable or the 
methods proposed ; but would beg Lord Carlingford to ask any 
captain of a vessel what he would think of crossing the Atlantic 
cable with any suspended weight or appendage under the vessel, 
as proposed, for paying-out the cable through. Whether the 
weight-ball or fish be suspended by a chain or a rope it does not 
matter as to any benefit likely to be derived from the method, 
which I think could not prove useful in any way, and if it could 
be of use I think it would be found impossible to carry it into 
effect. I have certainly learnt much from the perusal of your 
valuable paper, but never knew before that the Atlantic cable 
parted from its not sinking fast enough or being too slack. 

The method I proposed was to take the strain off the cable in 
a gale of wind or a heavy sea, by resistance buoys ; and I still 
believe they would prove most effectual, and a few, perhaps 
twenty, at a cost of £15, be the means of saving the Atlantic 
cable. I stated a few only would be required, as it would only 
be in a gale of wind, or when the cable acquired too great a 
velocity, that they would be put on. To talk of a ship-load is 
ridiculous; and as they would stow like windsails, little space 
would be required. I think, for laying down the cable on a 
coral or rocky bottom, or for taking off the strain in a sea way, 
or checking its too great velocity, that the resistance buoys would 
prove most useful when all mechanism on board might fail 
to check the cable: and much friction on board is likely to in- 
jure it 

If it be required to sink the cable, as stated in the article of 
the paper of the 15th, then the resistance cones can be made to 
effect that by simply putting small holes to allow water to enter 
them, which would sink it, and keep a regular strain upon’ it; 
but I suppose that to ease the strain on it is what is wanted, and 
that it will sink fast enough. If the cable sinks so slowly as 





represented, I wonder why so many patents are taken out for 
machinery for paying it out and taking the strain off it. 

I think I saw it mentioned in some paper that, in laying down 
a cable in the Mediteranean in a gale of wind and heavy sea that, 
by the application of the cone or cones, the cable was prevented 
from snapping; it may or may not have been the resistance 
buoys, but I suppose it was. However, I must leave the subject 
and its further discussion for those who may be disposed to 
continue it. 

The observation as to advantages to be derived from having no 
boss ora smail boss for the centre of screw propeller is quite correct; 
I fitted a propeller fifteen years ago to a small model, it worked 
with the paddles or separately, and I found that even the divi- 
sion of power from the same engine secmed to give a much greater 
speed. From this I expect that the Leviathan will go faster 
than any vessel afloat. e propeller I constructed like the blades 
of a windmill, but carried them in towards the shaft, narrowing 
as they approached it; and, being set into it in an angular way, 
it gave stability to the blades, and little or no boss was re- 
quired. 

I read all the letters signed “Inventor” with great interest, 
and the form of vessel proposed is exactly like the motive-boats 
on the river Indus. They carry large cargoes and draw very little 
water; they pass over rapids in the river, where fast steamers 
cannot stem the currents: and, under sail, these flat-bottomed 
boats sometimes pass steamers. The boats have no cleaving 
qualities whatever, it is all that of skimming the water, and at 
high velocities their resistance does not appear to increase in 
anything like the ratio of that of our sharp-bowed vessels. Tho 
boats have a novel way of getting over the shoals, the men just let 
them ground, andas they draw more water amidships, or abaft the 
centre, they spin round and spin over the shoals, and pass down 
stream ; and for towing up stream it is remarkable how easily 
they are moved. When they acquire a speed they appear to draw 
less water, or rather draw it more aft, and the stern is more 
perpendicular than the bow, and the water disturbed unites as 
quickly as possible and forces the boats on. Steamers, in which 
the form admits of the water at the paddle closing in under the 
vessels, are the fastest vessels, for the water receives a great 
impetus from the paddle-boards striking it. 

The fastest vessels, I think, will be those built on the skim- 
ming principle, aud for rivers and short sea-trips steamers of the 
form proposed by “Inventor,” or those on Indian rivers, will prove, 
I think, by far the fastest: they have no cleaving principle 
whatever, as a wedge has, or an anyle of resistance, which is said 
to exist in the usual form of vessels, In a heavy sea or rough 
weather I do not know how such a build would answer; it is 
certain, however, that the breadth of beain gives great stability, 
and there would be little fear of capsizing, and even very light- 
drafted iron steamers in a rough sea are on the top of every sea, 
and make better weather in proportion than deep-drafted 
vessels. As for the propelling system of screwing through the 
air, [ cannot comprehend it, 

The Indian river boats seldom or never capsize, and are well 
suited for shallow water; accidents seldom occur to them, 
although the natives generally overload them. The great fault in 
their construction is, that they are not strongly put together, 
the sides and bottom are made in different long pieces, and after- 
wards put together; they are often composed of hundreds of 
small pieces of wood, pegged together on edge diagonally with 
bamboo pegs, and only a few iron nails are used. The boats are 
launched broadside, on an inclined plane. 

The river steamers on the Indus, built by Mr. Laird, are nearly 
flat on the bottom, and carry large cargoes at a small draft; they 
are spoon-bowed, which seems to be the best form. It ap- 
proaches most that of the skimming plan, the vessels draw most 
water amidships, and are, consequently, easily got off when they 
ground. Much inconvenience and delay occurs from the paddles 
getting dameged by striking against the banks, even when every 
care is taken in their management; but this, I think, might be 
obviated, and a faster vessel constructed for rivers or sea-going 
vessels than the description we have ; at least, it might be worth 
trial to build a steamer of much the same mode) as Mr, Laird’s, 
for the river Indus. Those vessels, if you could slice off their 
bottoms to above the water-lines, each slice would be a sort of 
oval form, having no sharp points or hollows. ‘To preserve this 
form, and to make the hull something like the American “ segar” 
boats might prove very advantageous. 

The action of water from the banks striking on a vessel's 
side prevents the paddles from acting effectively—the current is 
much faster at top than at bottom. From tortuous channels 
and strong currents vessels’ paddles get damaged, and wheels 
broken, and great delay often occurs, Great top weight and 
much breadth is requisite for paddles on the present plan ; and in 
intricate and narrow channels, where a v.ssel is in tow alongside, 
she has often to be cast off, which causes delay even when no 
accident takes place. To obviate these objections, and to do 
away with all the cleaving or dividing motion by the bull or 
through the water, I would propose to make a hollow cham- 
ber amidships, say 18 inches or 2 feet deep, if the vessel draws 
2 feet 4 inches—the chamber or channel to be the breadth of 
one paddle-wheel, or even rather narrower; then, from the 
paddle chamber the channel to taper off, so as to allow 
free passage for the water aft, and the vessel to be propelled by 
high-pressure engines, with long stroke, and direct acting pro- 
peller; but if a paddle must be used, to try hollow floats, as I 
think hollow floats would be more effective than flat ones, and 
in a narrow chamber for the paddle a circular float will prove more 
effectual—(we see birds’ wings are not flat, and if we copied the 
works of the Creator more in our works of art we would succeed 
better)—the paddle-wheel or propeller would be working in dead 
and smooth water, and I think prove to have many advantages 
over the present methods of working paddles. 

The paddle-boards lose their effect as they strike and leave 
the water, and feathering floats must be attended with compli- 
cated machinery—the screw slips or laces, and, we are told, at 
some velocities loses its effect; we should, therefore, adopt 
some better means of propelling ships. I see several patents 
are taken out for such means, and since I had the pleasure of 
writing to you on this subject, I have tried several methods ; 
and, although only on a small scale, I ain happy to tell you 
they promise well, and I hope to see that a much higher speed 
can be obtained with the same amount of horse-power than at 
present; much of the advantage attributed to the screw propeller 
is really that of the form of the vessels they are fitted to, as their 
run is much finer than the paddle-wheel steamers; and I think 
it very possible, if the same amount of horse power were applied 
to a vessel built for the screw, that vessel would be by far the 
fastest; but neither the paddle or screw appear to give anything 
like the speed they should do—for vessels of great speed, to have 
their greatest breadth before the paddle-wheels, or at the bluff of 
the bow, as it is called, might prove most advantageous, although 
it is putting the greatest breadth first; but when the vessel 
moves or disturbs the water to pass over-or through it, the 
water can re-unite without further resistance, except that of 
friction. 


Dublin, Feb., 1858, F. W. Hopkins. 
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ROWAN’S IMPROVEMENTS IN SCUTCHING AND HECKLING FLAX, &c. 
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Tris invention, by William Rowan, of the firm of Rowan and Sons, 
of Belfast, consists in a new method of scutching and heckling flax 
and other similar fibres. The action of the machine is as follows :— 
The flax, firmly fixed in proper quantities in holders, is placed at the 
end of a slide extending across the machine, so that the the tail of 
the flax shall hang down between the heckle pins on the horizontal 
bars. ‘The holder traverses along this slide, being actuated by a screw 
which in turn receives its motion from a lever on the axis of the 
rocking levers by means of a ratchet wheel and pawl. The cams or 
eccentrics are so set in respect to the cranks, that immediately before 
the horizontal bars with the heckle pins descend, the vertical slides 
are made to approach each other, and thus cause the heckle pins to 
penetrate the suspended flax on both sides, and the descent of the heckle 
pins following, this producing a combing action on the fibre. On 
arriving at the bottom of the stroke, the cams cause the separation of 
the heckles, so that they are quite free from the flax in the returning or 
up stroke. The attendant on the machine supplies holders with flax 
as fast as the preceding holder has advanced far enough to leave 
room; and on the arrival of each holder at the opposite end of the 
machine another attendant receives it, and after reversing the flax end 
for end in the holder, he passes it along the other side of the machine, 
to be subjected to similar operations, both sides of the machine being 
precisely similar. For scutching, instead of heckle pins, plates of 
metal are used, attached to the horizontal bars before named, These 
plates have some of their edges plain and some serrated, which, 
closing on the flax or straw by the action of the machine, are drawn 
downwards. The boone or woody portion of the flax or straw is thus 
broken and taken away from the useful fibrous portion. 

Fig. 1 is a transverse section of a machine for heckling constructed 
according to the present improvements; and Fig. 2 a longitudinal 
section of the same. A, A, are open frames of cast-iron, one at each 
end of the machine, and connected together by the cross frames 
B, B, B; C is a shaft with cranks on it near the ends, and having on 
it the driving fast and loose pulleys a, a, and the fly wheels }, 2, for 
equalising the motion; D, D, are two beams or rocking levers fixed on 
an axle c, and receiving a rocking motion from the cranks by the con- 
necting rod d; E, 1, are links by which the sliding sockets F, F, are 
suspended from the rocking levers. Instead of connecting these links 
direct to the rocking levers, they are sometimes (when the curved line 
traversed by the ends of the rocking levers is objectionable) connected 
to the rocking levers by the intervention of slides and links or by 
other means of producing parallel motion. To the sockets F, F, are 
fixed the bars G, G, of iron or wood, to which are bolted the stocks of 
the heckle pins H, H. The details of this portion are shown more 
distinctly in the enlarged sections, Figs. 4 and 5, to which the same 
letters of reference apply. 

The joints by which the sliding sockets F, F, are attached to the 
links E, E, are situated considerably below the sockets; the object of 
this will be seen presently. he sliding sockets F, F, work up and 
down on the guides I, I, and these again are carried by the triple 
evers J, J, to which they are jointed by the crossheads K, K. The 
horizontal limbs of the levers J, J, are connected together by the 
upright rods e, e. Thus the upper and lower levers J, J, being simi- 
larly affected, the guides I, I, are at all times constrained to be 
parallel with each other. L, L, are frames attached by the adjusting 
screws f, /; to the vertical guides I, I, causing the movements of all 
the vertical guides to be simultaneous; M, M, are two cams keyed 
upon the crank shaft, and made of such a form as to allow the motion 

roduced by them to be as quick as convenient, with interva's of rest 


etween the successive movements ; g, g, are friction rollers, on which | 


the cams act, and which, being carried by the cam frames L, L, com- 
municate a reciprocating motion to them, and also to the vertical 
guides and all connected with them; N, N, are slides or galleries in 
which are placed the holders retaining the flax. These galleries are 


attached to the side frames of the machine at such a height as to just 
clear the heckle bars when the latter are at their top stroke, and have | 


each a screw A at the end; at the end of the screw is a small pinion 
gearing into a wheel j. pi 


detached Fig. 3. This lever is in connexion by the rod 7 with the 
lever m on the axle of the rocking levers, and thus motion is commu- 
nicated to the screw A. The flax holders have projecting pieces on 
their sides which take into the threads of the screw. and they thus re- 
ceive a progressive motion across the machine as long as fresh holders 
are supplied by the attendant, that which is last supplied pushing all 
the others before it. 8, S, are shield plates attached to the guides 
1, 1, their object being to prevent the flax and tow adhering to the 
greased surface of the guides I, I. The cams M are so set, as regards 
the position of the cranks, and the direc‘ion in which they revolve, 
that the heckles shall be clo-ed together immediately before they com- 
mence their descending stroke, and consequently they will open just 
before the commencement of their ascending stroke. The combing 
action on the flax therefore tukes place when the heckles are moving 
downwards only, and during the time they are rising the screw re- 
ceives rotary motion by the means described, and urges the flax 
holder a step forward ready for the repetition of the combing action 
till at length the holder arrives at the end of the machine, and the 
heckling process will be finished on that end of the flax which is thus 
far operated upon. The attendant now unscrews the holder, and in- 
verting the flax, end for end, in it, again screws it up, and passes it 
to the other side of the machine to repeat the process. The rate at 





whe On the same spindle as the wheel 7 is a 
ratchet wheel ¢, with a lever and pawl 4, which is shown also in the | 


which the holder traverses the machine is regulated at will by length- 
ening or shortening the lever m, which, with this object in view, is 
made with a long slot to receive the joint pin of the rod In the 
enlarged sections, Figs. 4 and 5. O, O, are bars of wood, which are 
called stripping bars ; these are pierced with holes corresponding with 
the heckle pins, and work freely on them. Any tow combed out 
from the flax and adhering to the heckle pins, may be removed from 
them by causing the stripping bar to recede from the position shown 
in Fig. 5, to that shown in Fig. 4, and this requisite motion is pro- 
duced in the following manner : — To the stripping bars O is secured 
the sheet metal P, forming with the stripping bar a box enclosing 
the bar G and heckle stock H, an opening being made near each end 
where the bar G is bolfed to the socket F. As before mentioned, 
the joints of the sliding sockets F, F, to which the links E, E, 
| are attached, are at some distance below the sockets, and con- 
| sequently that part of the links which is level with the heckle 
| bars will receive less motion from the cams than the heckles them- 
selves. The patentee therefore connects the sheet metal box P with 












































the links E, E, at this level, and when the heckle pins are withdrawn 
from the flax by the action of the cam, the stripping bar having less 
motion than the heckle pins is moved on them towards their points, 
and pushes off the tow. The patentee prefers to arrange the heckle 
ins in alternate blank and full sections, the blank spaces on one bar 
ing opposite to the full spaces on the opposite bar, and also to have 
the heckle pins much wider apart at the commencing end than at the 
finishing end, making them progressively finer from the former to the 
latter. He also finds it aden substitute a section of plates of metal, 
as in Fig. 6, in place of heckle pins at the commencing end of the 
machine. The depth to which the heckle pins penetrate into the flax 
is regulated by the adjusting screws /; f, which connect the vertical 
guides with the cam frame. In adapting the machinery for scutching 
purposes precisely the same arrangement as that above described is 
used, except that in place of heckle pins, plates of metal are emploved 
attached to the bars G, G, as shown in the views, Figs. 6 and7, Fig. 
6 being a cross section, and Fig.7 a ground plan. Q, Q, are the 
scutching plates, the outer edges of which are serrated or toothed 
as shown in Fig. 7. The teeth are made finer progressively from the 
commencing to the finishing end of the machine, and sometimes the 
first section is used with plain edges, that is, without the teeth just 
described. The plates on the one bar are made to alternate or pass 
between those on the opposite bar, and any number of plates may be 
used, but the number and arrangement shown preferred. Besides 
these plates sometimes toothed plates R, R, are used, fixed to the 
| under side of the bars G, G, the teeth on one side intersecting with 
those on the other side. These are found useful in disengaging the 
boone or shoves previously broken by the plates Q, Q. 





MALARD'S MODE OF FILTERING WATER, &c. 
PaTeNT DATED 30TH Decemper, 1857. 


Tus invention, by A. P. Malard, of Rue de l’Echiquier, Paris, con- 
| sists in employing wool shearings, prepared as afterwards described, 
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first layer; H, wire gauze; I, second layer of wool; J, wire gauze; 
K, third layer of wool; L, wire gauze; M, fourth layer of wool; N, 
wire gauze ; O, frame for compressing the filtering materials; R, cross 
bar, with the pressure screw P. The wool may be placed in one 


| layer, and the screw pressure, frame, and wire gauze may then be dis- 


pensed with. 





The preparation of the baths for dyeing the wool shearings is as 
follows :—Bath No. 1 consists of lime water about 1} pints, carbonate 
of soda about 8 ounces (apoth.), water about 5 to 7 gallons. The 
temperature of the bath should be raised from 122 degs. to 140 degs. 
Fahrenheit, and the wooi left in the bath five or six hours. Bath 
No. 2 consists of alum about 8 ounces (apoth.), cream of tartar about 
1 ounce, water 21 pints. The wool is put into boiling water during 
about five hours, then exposed to the air during several hours, and 
afterwards boiled two hours with about 6} ounces (apoth.) of powdered 
gall nuts, and about 17 pints of boiling water. Bath No. 3 is a 
boiling bath, composed of about 4 ounces (apoth.) of acetate of iron 
and 17 pints of water; or instead of this the patentee uses the follow- 
ing :—sulphate of iron about 8 ounces (apoth.) and 17 pints of water. 
The operation of the gall-nut bath and iron bath should be repeated 
twice. The wool is allowed to remain during several hours in the 
second bath; it should then be dried and submitted to a bath com- 
posed as follows:—Carbonate of soda about 8 ounces (apoth.), tepid 
water about 54 gallons, and left in it about one hour. In these 
various operations the wool is agitated with a stick; after the first 
operation the wool is placed in a sieve, so as to allow it to drain off, 
then it is washed with water until the water dropping from it is with- 
out colour, and the second operation is then proceeded with. 


Scotcn Banks. — Notwithstanding the distrust caused by the 
failure of the Western Bank of Scotland, and the temporary sus- 
pension of the City of Glasgow Bank, it would appear that the con- 
fidence of the public in the great banking establishments of Scotland 
continues undiminished. The £100 shares of the British Linen Com- 
pany stand at £209; the £100 shares of the Bank of Scotland at £183 ; 
the £100 shares of the Royal Bank of Scotland at £138; the £100 
shares of the Commercial Bank of Scotland at £215; the £100 shares 
of the National Bank of Scotland at £171; and the £50 shares of the 
Union Bank of Scotland at £75 10s. 

Foreign Jottincs.—The New York Herald understands that the 
whole of the British Channel fleet will accompany the Niagara and 


and placed in a closed or open vessel, provided with a perforated false | Agamemnon on the Atlantic-cable expedition next June. We should 
| bottom, so as to form a filtering apparatus for water and other | rather doubt this.—A statue of Christopher Columbus is about to be 


liquids. The filtering material consists of wool shearings, obtained 
from shearing cloth or other woollen material, and is afterwards sub- 
mitted to baths, the composition of which is described below, to give 
to the wool a more or less black colour, and the property of remaining 
a long time in water without becoming decomposed. The wool is 
placed in layers in a closed or open vessel of any suitable form or size, 
a closed vessel being preferable. 
employing the wool is that shown in the accompanying illustration, 
which is a section of a vessel or filter A, provided at its upper part 


The most advantageous mode of | 
; sum of 2,000,000f. for the establishment of bonding docks and ware- 


| 
| 


' 


| 


erected at Genoa.—A large number of French soldiers are doing the 
work of railway navvies on the line from Blidah to Algiers. This 
being considered a strategetic work, it is not infra dig. for red 
trousers to delve.-—The French Government hus bought, for the sum 


| of 800,000 f., the Hotel de Jacques Ceeur, at Bourges, the finest archi- 


tectural monument of that town, and intends to restore it in its entire 
splendour.—The Chamber of Commerce of Rouen has just voted a 


| houses. At Caen also a similar project is on foot.—The French 


with a flange, to which is fixed the cover V by bolts Q; B, feed pipe | 
for the passage of water into the filter; 5, pipe for drawing off the | 


water from the filter; c, iron hoop for supporting the false bottom 4d, 


, composed of wood or iron perforated with holes; C, aperture for | 
emptying or filling the filter, which aperture is closed by a screw | 


| plug; g, ring for raising the cover; F, metallic gauze covering the | tions; the ports of Havre, 


Emperor, in his recent speech on opening the chambers, gave an in- 
teresting sketch of the public works executed and advanced in his 
empire in 1857. His Majesty observed that the floating dock of St. 
Nazare, and the canal from Caen to the sea, had been thrown open to 
navigation; careful surveys made to prevent the scourge of inunda- 
arseilles, Toulon, and Bayonne, improved; 


false bottom, and supported at its edge by an iron hoop cemented to | in the north and in the east of France new coal mines worked; and 
_ the Elter; G, black wool prepared with tannate of iron, forming the | throughout France religious edifices constructed or restored. 
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TO CORRESPONDENTS. 


Norice.—The first two volumes of THe ENGINEER may now be had, ready bound, 
price 16s. each; also, Volume III, price 18s. Orders received by the Pub- 
lisher, 163, Strand. 

Fain PLay.—The character of the article in the journal to which you allude was 
such as to preclude the possibility of any notice from us ; nevertheless we shall not 
lose sight of the subject itself. 

H.—The price of Aneroid Barometers is usually 50s. each. They may be had 
of many of the opticians, but they are not often now made, as they are not correct. 
The Metallic Barometers are 70s. each. 

IRONFOUNDERS. The average quantity of coke consumed in melting or bringing 
down a ton of iron is a little under 2 cwt., but then it usually takes upwards of 8 
cwt. to get up the heat of the furnace, so making the total quantity for melting 1 
ton nearly 5 ewt. In many large foundries this proportion of 1 ton of coke to 

4 tons of iron is used ; whilst in others, where the castings are smali, 1 ton of 
coke only serves on the average for 3 tons of iron. A great deal, doubiless, 
depends upon management, and whether or not the progress of the foundi 





EXPANSIVE ENGINES. 
(To the Editor of The Engineer.) 

Sm, In calling the attention of Mr. Craddock and others, whose ideas on 
the subject of expansion appear to have taken the same direction to Mr. 
Samuel's and my own patents, I had no intention beyond the one intimated, 
and most certainly did not intend to suggest antagonism between the 
method of expansion patented by me, for which at least three cylinders are 
required, and any two cylinder arrangement. At the same time I may 
mention, that I think when opportunity offers for Mr. Craddock to refresh 
his memory with the claims in No, 8365, which I imagine to be the 
patent in 1840 he alludes to, he will find the difference between it and my 
claim, broad as the claims, 

As regards two cylinders at right angles, Mr. Samuel authorises me to 
assure Mr. Craddock that, up to the time of his own successful application 
of expansion in that way, he was not even aware of any attempts being made. 
A paper on his method, as patented and applied by him, will be found in the 
minutes of the meetings of the Institution of Mechanical Engineers, at 


Ri Denil 





is much interrupted. 

LyNnx.— The total pressure on the pump plunger is found by multiplying the weight 
on the end of the lever by its leverage; in other words, by the total length of the 
lever divided by the distance between the fulcrum and the centre of the plunger. 
The total pressure on the ram of the press is found by multiplying the total pres- 
sure on the pump plunger by the number of times which its area is contained in 
the area of the ram of the press. The best é treatises on mechanics 
are, perhaps, Professor Moseley’s Mechanics Applied to the Arts, and his 
Illustrations of Mechanics. The best grease for rough machinery is com- 
posed of tolerably good tallow, having just sufficient plumbago mixed with it to 
prevent tts running to waste. The proportion is really best found from expe- 
rience, depending upon the speed of wheels, heat of rooms, &c. 

A Constant READER (Stockport) Aas not sent his name and address. 

H. W.--Your plans for velocipedes must surely have been sent us in joke. The 
ideas are amusing. The MS. awaits you as desired. 

L. S.— We will look closely into the suggested discrepancy, and inform you of the 
result, 

InvENTOR's letter shall appear in our next number. 





PATENT LAW. 
(To the Editor of The Engineer.) 

Sr, it is applied during the term of a patent, 
can the patentee claim royalty for the same five or six years after the ex- 
piration of his patent? IGnoRaMus, 

Manchester, 9th February, 1858. 


[We are not quite clear as to our correspondent's meaning. If A patents an improve- 
ments on B's invention, A cannot work his patent without B's licence? When B's 
patent expires, A can act independently during the remainder of his own patent, 
but he cannot prevent the public using B's patent without A's improvements.) 
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HEAT. 
(To the Editor of The Engineer.) 


$m,—Upon reflection, to “ create heat,” and to “ use up the heat" of 
steam on the piston of a steam-engine, may be unfit expressions; for, aS 
heat is merely a transfer and a concentration of motion, it is not created, 
and it is not lost. In winter more is transferred than received, and in 
summer more received than parted with. If one hemisphere is cold, the 
other is so much hotter. 

The power to concentrate power is within us. We can concentrate power 
also in its simplest form merely by intercepting the pressure of the atmo- 
sphere by matter, which is called the power of attraction. Thus boats, 
in reach of the ship's interception or attraction, go to the ship, and ever 
will go, as long as the earth revolves round the sun with a double motion; 
the active agent being the pressure of the local air of the atmosphere ; and 
without the pressure of the atmosphere we should have neither wind, nor 
water, nor steam power. And the pressure of our atmosphere would also 
appear to be the natural result of the interception, collection, and concen- 
tration of the atmosphere in space by the two-fold motion of the earth 
moving rapidly through that space. Windmill sails, by movjng rapidly 
over a large surface, intercept, collect, and concentrate power, faa in such 


a simple and effective manner that the tips of the sails move two-and-a-half 


times faster than the wind. Hence the multiplication of pressure on the 
sails, and the greater power the common vertical reacting-windmill pos- 
sesses over any direct-acting windmill—figure, number, and quantity being 
the elements of construction by which power is concentrated and produced. 
This train of reasoning may be foreign to a discussion on high and 
low-pressure steam, but it has been adopted to illustrate that all power is 
intercepted, collected, concentrated, and not created. OMNIBUS. 


February 9th, 1858. 





MINE VENTILATION. 
(70 the Editor of The Engineer.) 

Sin,—At page 114, column 3, “ Caloric” seeks information for the best 
mode of ventilating mines. Here is a plan. 

Let the down shaft take in the cold air at a lower level than the up shaft, 
and let it be larger than the up shaft. Introduce heated pipes, or place the 
air surface condenser of a steam engine in any convenient locality, so 
situated and contrived as to absorb and rarify the air in the top part of 
the up shaft, to which attach an air shaft, isolated or placed around any 
hot chimney, properly covered at top, so as to intercept the cold air and 
rain. 

From these hints, ‘‘ Caloric " will be able to form his own judgment of 
the principles involved, which can be carried out in a variety of ways to suit 
the circumstances of the case. OMNIBUS, 

February 9th, 1858. 





BLAST ENGINES. 
(To the Editor of The Engineer.) 


Sir,—Everyone acquainted with the peculiarities of Mr. Slate’s inven- 
tion must approve of the letter of “ Pig Iron,” in your last week's corre- 
spondence. 

I must confess that, although I was aware Mr. Hackworth had recently 
taken out a patent for blast-engines, I was utterly astonished when the 
nature of it became apparent in the pages of your journai; and, if I were 
disposed to use strong language, should certainly attach no very mild terms 
to the character of the infringement. I admit that I am interested in the 
question so far as being a maker of Mr. Slate’s engines. Nevertheless, the 
most disinterested person, if only fully acquainted with this class of machi- 
nery, would unquestionably decide at once that the infringement is one of a 
most unusual and daring kind. However, although this is certain enough, 
it is not less certain that the attempt is a failure, and no great harm is done 
to anyone, except possibly to Mr. Hackworth himself. I have in my pos- 
session drawings of an experimental blowing machine of identical construc- 
tion with Mr. Hackworth’s—viz., with the moveable ceylinder—and this 
machine was made by a friend of mine before the date of Mr. Hackworth’s 
patent, there being, moreover, this important difference—that it was not 
made in opposition to Mr. Slate’s patent right, but, on the contrary, in sup 
port of his claims. Unfortunately (for Mr. Hackworth most unfortu- 
nately) the plan turned out very much inferior to that preferred by the 
patentee, and has never worked satisfactorily, so much so that I have just 
completed the requisite alterations to convert it to what is undoubtedly the 
best arr such arrang being simply to make the valve move- 
able instead of the cylinder. The latter scheme, as “ Pig Iron” explains, 
is Mr. Hackworth's grand discovery; and I am bold enough to prophesy 
that, however it may possess ingenuity as a mode of infringing an im- 
portant invention, it will never give him satisfaction as regards utility. 

I should not perhaps have troubled you with this letter, if “ Pig Iron " 
had not taken the initiative; but I hold it is the duty of engineers, 
especially, to respect the inventions of each other. 

They were, only a few years ago, most strenuous in their exertions to 
obtain from Government a just protection for the fruit of their labours ; 
and are they to be the first to defy this protection ? 

Mr. Hackworth may, perhaps, alter his views on this subject when he 
comes forward with an original invention. H. C. Covnruarp, 
[Is it not possible that Mr. Hackworth was quite unacquainted with Mr. Slate's 

tneention, supposing he admits a similarity 7) 





Bir 4 on 28th January, 1852; and another on April 28th, of same 
year, both before Mr. Craddock published his experiments. The illustrations 
you have promised will enable your readers in future to judge for them- 
selves, as to the antagonism of these and other similar patents, and pre- 
clude the necessity of my saying anything more. 


69, Lombard-street, Feb, 9, 1858. Gronce L. FuLLER. 





FIRES ON BOARD STEAMERS, 
(To the Editor of The Engineer.) 

Sm,—‘ One of the Illiterate,” and your Southampton corresp ty 
are informed that the Lords Commissioners of the Admiralty, in a letter to 
a gentlemen (who suggested the propriety of all Government steamers 
being fitted with the stop cock to the funnel, for the purpose of using the 
steam in extinguishing fires), declined having any of their vessels so fitted 
up. This circumstance is, by the wicked, attributed to the fact of their 
chemist having patented a fire-proof paint, which last promises to be super- 
seded by another wonderful discovery by a Frenchman. (See The Buikder, 
16th Jan., 1858.) Rep Tare. 





Sant 








SOLID AND MOLTEN IRON. 
(To the Editor of The Engineer.) 

Stx,—I think it possible that the repulsion which is known to exist 
between metals of different temperatures, when placed in contact, is suffi- 
cient to account for the phenomenon of solid metal floating upon liquid, 
The idea that cast-iron contracts upon melting is erroneous, consequently 
that method of accounting for the fact is untenable. 

To the queries of “ J. K. P.” allow me to say that the sinking of the 
| metal would appear to me to prove that the metal is contracting, or else 
why does it sink? Ice, when thawing, is soft, because the part which 
has melted mixes with the rest, and produces a soft watery mass. 

I think that the question, whether or not water is as fluid at the freezing 
as at the boiling point, could be decided by means of the hydrometer. A 
similar instrument of metal would, I think, prove whether or not any 
difference in the density of melting iron took place prior to solidification, 
although it would be supported by repulsion. J.A. D. 


10th Februray, 1858. 








(To the Editor of The Engineer.) 

Sm,—It is quite certain that your correspondent, “J. K. P.,” is quite beside 
his subject; but as it is only the advancement of science and truth that I 
have in view, I trust you will allow me to answer his queries. 

To his first, I say—most decidedly not; as it is well known to every one at 
all conversant with the subject that castings are always much smaller than 
, the patterns from which they have been moulded, and, the outer crust 
having been formed, any farther expansion of the fluid metal enclosed 
therein must find vent either by returning into the head, or by bursting the 
first formed shell. 

To his second I say—never ; although I have skated on ice when covered 
with water to the depth of half an inch or more from the effect of a sudden 
thaw. But even supposing he could prove that a block of ice from either 
of the poles were harder than one from the equator, if he could find a 
block there, it would be quite irrelevant, as the hardness of solids was not 
the question ; and my allusion to ice was only to point out the difference 
between melting it and melting any of the metals, as they first soften and 
become pulpy, gradually emerging from a solid into a fluid; whereas ice 
becomes a fluid at once—it has no semi state. 

And to his third, I can only say that, on taking a piece of ice from a 
pond on Blackheath the other morning, I found the water beneath, to all 
appearance, quite as fluid as though it had never been frozen over, and the 
ice as hard on the under as on the upper surface ; but had it been the in- 
crustation from a ladle of cast-iron that I had raised, I should have found 
the under side quite soft, and the metal beneath it scarcely fluid enough to 
run. OLD CRANK. 

Greenwich, Feb. 10, 1858. 





LEVITY OF ICE. 
(To the Editor of The Engineer.) 


Sm,—yYour correspondent, “ J. A.D,” in giving his explanation of the 
levity of ice compared with that of water, has adopted the old explanati 
of crystallisation as a proof, which is no proof atall. Your other corre- 
spondent, on the other hand, should show proof that the pressure alluded to 
within a strong iron shell would be such as to compress the air (which is 
generated by the freezing of water) into the liquid state, when the caloric 
is gradually abstracted from it. I am inclined to believe that, if air of 
which the bubbles are posed were gradually Pp l into an iron 
shell when the temperature of the atmosphere is below the freezing point, 
so as not to raise the temperature of the compressed air above the freezing 
point, that the compression might be gradually carried on without liqui- 
fying the air until the shell would burst. 

I was anxious to know whether the air bubbles alluded to are really com- 
posed of nitrogen gas, or whether they are composed of a mixture of 
oxygen and hydrogen gases, Siema. 

[We do not understand “ Sigma.”} 











TO THE INVENTIVE.—LONDON SMOKE, 
To the Editor of Thé Engineer. 


Sin,—Might not some apparatus be contrived for purifying the smoke in 
our chimneys before poisoning the here? I beg leave to suggest 
that a revolving cylinder made of gauze work, containing lime, peat ashes, 
or charcoal, might be fixed in the chimney, which by revolving would pre- 
vent the accumulation of soot, Thus might the carburetted and sulphu- 
retted gases, coming in contact with the lime, &c., be got rid of. I throw 
out the suggestion for the inventive. Another plan would be to burn a 
prepared fuel along with the coals in the grate; blocks of a mixture of tar 
and chalk ; which last would, by combustion, be converted into lime, and 
which would help to get rid of the above highly offensive and noxious gases. 
Ist. February, 1858. J. Broce New. 
[We don't quite see with our correspondent, but the inventors can see further, 
perhaps.) 








MEETINGS NEXT WEEK. 


InsTITUTION OF CrviL Encingens.—Tuesday, February 16th, at 8 p.m., 
“On Submerging Telegraphic Cables," by Mr. J. A. Longridge, M. Inst. 
C.E., and Mr. C, If. Brooks, 
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on Thursday evening in each week, The charge for four lines and under is 
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Blocks are charged at the same rate for the space they full. 


Letters relating to the publishing and advertisement department of this paper are 
to be addressed to the publisher, Mn. BerwaRp Luxton, Engineer-office, 163, 
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the Editor of The ENGingzER, 32, Bucklersbury, Londom 
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“ FATHER THAMES” AND HIS PROGENY. 


THE filthy condition of the Thames has become a stock 
subject with all who love to grumble at the evils which 
exist, or to twaddle about the blessedness that ought to 
supplant them. There is no fear that the condition of the 
paternal stream should be represented as worse than it is 
—that were —_* impossible. As little fear is there that 
those responsible for the purification of this great sewer 
should be goaded by these incessant grumblings into any 
unscemly haste in their work—that being as clearly im- 
possible. ‘The nerves of the commissioners are as strong as 
the odour of the tidal residuum of their river. But, after 
all, “ Father Thames” is not alone in his dirty habits. This 
fact does not abstract the mortal remains of one dead tabby 
from the metropolitan waters, it is true, but the compari- 
son carries with it a slight palliation. 

It is a serious and grave fact that wherever manufactures 
and their necessary concomitant, increasing population, are 
located, the pollution of the streams at once commences. 
Take for instance the case as in Yorkshire and Lancashire. 
At this hour South Lancashire, instead of being intersected, 
as formerly, by sparkling brooks and fish-abounding rivers, 

ossesses Only streams whose slimy banks and fetid odours 
Dancet the senses. Even the canals are turned into sewers, 
and are saturated with the most noxious chemical com- 
pounds. The Bridgewater Canal has a local notoriety as 
unenviable as that of the Thames. Indeed, it is a receptacle 
for filth totally unmatched. For a good many miles out of 
Manchester the smell of its waters is unendurable. Year 
by year this fetid odour creeps a little farther from the city, 
and promises at no distant date to infect its whole length. 
Highly imaginative boys do occasionally bathe in it on a 
very hot day, and after a duck the water (?) streams down 
their backs in black streaks, like slightly diluted ink, with 
a moderate admixture of solid animal and vegetable matter 
to give it body. 

No stream, however great the volume of its waters, can 
resist the polluting influences of the vast quantity of sewage 
and chemical matter thrown into it. Even the Mersey, 
and that in its broad and tidal parts, is at this hour nearly 
as black as the ink flowing from our pen. Few freshets 
having recently come down, the filth has accumulated, and 
the river may now possibly wear one of its blackest looks. 
Its odour in every part of its course is disgusting. The 
deteriorating process is going on very rapidly too, and its 
filthiness has probably trebled in intensity within the last 
ten years. Its banks have a dirty, slimy look, and the few 
coarse water plants on its margin are draggled with grimy 
filth. Fish have vanished from its waters, and the river 
which, a few years ago, so abounded with salmon that the 
—— in the towns on its banks had a clause in their 
indentures prohibiting their masters from feeding them too 
frequently on this fish, poisons every thing that chance 
brings into its waters. 

The Sankey Canal, throughout the whole length of its 
course, is an enormous nuisance. Whatever its waters 
touch is discoloured, and it leaves a filthy deposit wherever 
it comes. On a warm day the stench is diffused for a con- 
siderable distance on either side of its course. No one, 
unless inured to vile smells, can endure its neighbourhood, 
and every year the nuisance is fast intensifying. In this 
latter respect, indeed, it shares the fate of all streams, natu- 
ral and artificial, in manufacturing districts. Should the 
present ratio of deterioration go on a few years longer, they 
will become the most intolerable nuisances, Their neigh- 
bourhood will be literally insupportable. 

These streams are already perfectly useless for most of 
the objects nature designed. For domestic purposes, for 
irrigation, or for cattle, they are quite incapable of use. 
They may float barges, drive mills, or serve to fill steam 
boilers, though in this latter use they leave a troublesome 
deposit ; but their fetid odours must be highly injurious 
to health. It is quite impossible to inhale air so poisoned 
without suffering. The most alarming consequences to 
health must ensue if the nuisance is allowed to go on thus 
increasing day by day. The fish are poisoned, and soon 
the men must be. Human nature isa very accommodating 
thing, certainly, but it never can endure the doses it must 
shortly swallow in the neighbourhood of streams thus in 
process of conversion into vast compounds of every thing 
noxious or nasty, and reeking with odours the quintessence 
of every thing abominable. 

We are sorry to know that hitherto the results of efforts 
to purify such polluted waters have not been very satisfac- 
tory. Leicester has taken a prominent part in efforts of 
this kind. A system of filtration has been adopted that 
was said to work perfectly. It was alleged that the Soar, 
for a considerable time destitute of fish through the poison- 
ous effects of sewage water, was now so changed by the 
filtering process, that the fish had returned in their wonted 
numbers. We fear there is some delusion about this. Cer- 
tainly expert fishermen, who formerly on all ordinary oc- 
casions carried home a well-stocked fish basket after a 
day’s angling, now fish for consecutive weeks without even 
a nibble. Of this there is no doubt. The inference is not 
very favourable as to the effects of the filtration. 

Yet something is imperatively called for. The evil must, 
ere long, be met and csemliel with. Its present rapid 
growth will soon convert the waters into a source of dis- 
ease, whose deadly influence will creep along the streams 
with the fatality of the African malaria. The question is 
difficult, undoubtedly ; but one thing that may help to at 
least a partial solution is quite certain. Some of the most 
deleterious products or residua of manufactures, that have 
hitherto generally been allowed to flow into the nearest 
stream, are capable of being turned to profitable account 
by their producers. 





A better knowledge of 7 agen | 
would find uses for many injurious quantities of refuse, an 
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turn their constituent masses into articles of commercial 
value. And to chemistry we shall probably have to look to 
render innocuous what she is unable to utilise. 


HOUSE ACCOMMODATION—ITS SOCIAL BEARING. 


Our attention has once more been forcibly drawn to the 
subject of “ House Accommodation—its Social Bearing, In- 
dividually and Nationally ” by the reading, at the Society 
of Arts, of a paper bearing that title, by Mr. Robert Raw- 
linson, a gentleman well known as having devoted a con- 
siderable portion of his time to the study of sanitary 
matters, formerly connected with the Board of Health and 
one of the sanitary commissioners whose services at Scutari 
and in the Crimea are well known and gratefully remem- 
bered. The importance of the subject which now specially 
engages Mr. Rawlinson’s attention, namcly, the domiciliary 
condition of the people, cannot be over-estimated, lying, as 
it does, and as Lord Shaftesbury, the chairman of the meet- 
ing, expressed it, “at the root of all moral and religious 
improvement.” His lordship remarked that “ it was asto- 
sities to observe what effects good dwellings, with plenty 
ofair and sunshine, had upon the morals of a community,” 
and that “ they tended more than anything else to combat 
that monster evii—the vice of intemperance.” What more 
can we say in recommendation of the importance of com- 
fortably housing the poor than this, that it checks toa very 
great extent that vice to which all the judges in the land 
concur in attributing nine-tenths of the crimes committed 
in this country ? To this fact, however, much may be added, 
for we find, from the statisties given by Mr. Edwin Chad- 
wick, that the mortality in model dwellings, “ extremely 
rude and imperfect in construction as he generally believed 
they were,” had been kept down to thirteen in a thousand, 
the ordinary mortality in the dwellings of the poor being 
at the rate of thirty per thousand, whilst that in the 
general population of the metropolis was about twenty- 
three ina thousand. These facts speak volumes, so also 
do those deduced from the inquiry into the sanitary con- 
dition of the army, which has lately occupied considerable 
attention, and which proves that, owing to the over-crowd- 
ing of barracks, and the neglect of some of the common de- 
cencies of life, the mortality of certain regiments, composed 
of men selected for their freedom from discase, or from any 
tendency to it, has been even double that of ordinary artizans. 

Mr. Rawlinson’s paper was confined, as its title would 
lead us to expect, rather to the social bearing of the bad 
housing of the poor, than to practical suggestions for re- 
medying the evils gencrally found to exist. He pointed 
out, it is true, the causes of many of those evils, which is of 
course the first step towards remedying them, but he has 
undoubtedly left himself one of the most important 
branches of his useful work yet to be unfolded. ‘To know 
what evils require removal, and to point out their causes 
and the consequences to which they lead, is to do much, but 
to suggest proper remedies is to do much more ; and to do 
one without the other is really to leave the work only 
half done. This was felt strongly by many gentle- 
men who took part in the discussion on Mr. Rawlinson’s 
paper, but they undoubtedly forgot, in their great zeal to 
improve the dwellings of the poor, that it was rather un- 
reasonable to blame the author of the paper for not at- 
tempting more than the title of his communication war- 
ranted. But we must accept their complaints, and we 
trust Mr. Rawlinson will himself accept them, merely as 
indicating the very great interest they took in the subjcet, 
part only of which it was Mr. Rawlinson’s intention 
to discuss, and the great desire there is on the part 
of many persons to profit by the instructions which he is 
so well able to give. Mr. Rawlinson defined his object to 
be, “ to direct attention to houses as they have been, to 
houses as they are, and to houses as they ought to be,” and 
we need only quote the concluding paragraph of the intro- 
duction to his paper, to show how thoroughly he appre- 
ciates the importance and wide bearings of his subject. He 
says, “If men and women learn immorality from their 
birth, and in their homes are surrounded with vice as with 
the atmosphere, of what practical use can any secondary 
means prove? National schools, national reformatories— 
private schools and private reformatories—must alike fail. 
Gaols do not improve the morals of criminals, but notori- 
ously render them worse. Gaols are actually looked upon 
by many criminals with favour, and not with dread. Cot- 
tages are not so clean, nor so airy, nor so warm, nor so 
healthy, nor so comfortable as prison-cells. I do not say 
‘neglect the gaols,’ but | do say ‘look to the cottages, to 
the birthplaces, the homes, the true schools, and the only 
practical reformatories for the poor.’ ” 

Mr, Rawlinson then proceeds to give a historie sketch 
of houses, from the “ gourbie” and “ burrow of the bush- 
man” to “ solemn temples” and “ gorgeous palaces.” With 
respect to houses as they are, he noticed the mud-hoyels of 
the Arab-L-gyptian, the ryots of Hindostan, the swarming 
masses of China, and those of the Russian serfs. Also the 
tenements of Germany, Denmark, France, Spain, Italy, 
Portugal, and other kingdoms, where you will see “the 
appropriate residences of ignorance ol superstition ; the 
fitting birth-places of wild turmoil and anarchical revolu- 
tion.” “ But, as Englishmen,” says Mr. Rawlinson, “let 
us look nearer home—let us blush and sorrow over the mud- 
hovel of Ireland, the ‘ boothie’ of Scotland, the country 
cottage of ‘wattle and daub,’ and the room-tenement of 
England.” In many of these there are not “ one hundred 
cubic fect of air space, and the air is never changed ;” and 
in which “ the deleterious carbonic and sulphuric acids are 
allowed to perform their fatal work.” 

With regard to the ventilation of houses, Mr. Rawlinson 
points to the fact of no provision being usually made for it, 
even in houses of the best class, much less in the tenements 
of the poor. He explains the cause of smoky chimneys, and 
says that few architects make ventilation a special study, 
and consequently neglect it “in the bond;” but design and 
build houses without warranty that the -rooms shall have 
full and free means of ventilation, independently of doors, 
windows, and chimneys, 

We cannot stop to notice the various extracts Mr. Raw- 

i gives from the reports of the Inspector of the 


General Board of Health, which describe the dwellings of 
the poor ina vast number of districts as in a “ruinous 
condition ;” without beds, or having those only of “rags 
and straw ;” as “damp and dirty to a degree not to be 
described ;” as having “no means of light and ventila- 
tion;” and as haying the subsoil saturated with liquid 
refuse—altogether rendering “ personal cleanliness impos- 
sible ;” but we pass on to the conclusions at which Mr. 
Rawlinson has arrived, and which will be acquiesced in by 
every one who has thought at all upon the condition of the 
habitations of the people. These conclusions are as follow:— 
“1. That, as a rule, men so construct their habitations as to 
vitiate the common atmospheric air, rendering the free 
breath of life a fruitful source of disease, by placing houses 
on improper sites, by leaving those sites unformed, un- 
drained, unpaved, and uncleansed, by using improper mate- 
rials for houses, and by adopting unsuitable plans; by 
totally neglecting adequate means to secure ventilation, 
and by overcrowding, by indiscriminately mixing the sexes, 
and by allowing the adoption of habits of filth—2. That 
the results in all ages have been fevers, plague, and all the 
analagous diseases which destroy infant life, and which cut 
off mature adults.—3. That there may be portions of the 
earth’s surface unfitted for the use of man, but that, as a 
rule, the sources of disease are not so much in countries, in 
climates, in sites, in elevation, in density of population, or 
in any other external cause, as within the walls or 
beneath the roofs of the houses and tencments. Masses of 
people living contrary to the simple laws of nature, are 
necessary to decimating epidemics, and uot peculiar climates, 
geological formations, great rivers, river deltas, inland 
plains, or mountains.—4. That fresh air is the first requisite 
to health, and that any houses which do not admit of fresh 
air being breathed by the inmates—waking and sleeping 
—are defective in construction, are also defective in 
arrangement, and probably most defective in personal 
management.—5. That the poor of this country cannot 
provide themselves with houses suitable to health, but must 
inhabit such as are placed at their service.—6. That many 
of the poor, and many working men, can afford to pay a 
sufficient rent for healthy cottages or rooms if they had a 
choice betwixt good and bad cottages and rooms, or could 
obtain healthy places of residence, and—7. That in many 
instances the losses caused by defective house accommoda- 
tion are cither direct or indirect charges upon parishes. 
Foul air induces fever, fever destroys adult life, and then 
widows and orphan children become a parish charge.” 

The remedial measures proposed by Mr. Rawlinson are, 
“1, That in parishes,{corporations, or in separate districts, 
there shall be an Inspector of Nuisances appointed; but 
that several small or poor places may be combined under one 
inspector, with the sanction of the General Board of Health. 
—2. That upon an outbreak of contagious fever, small pox, 
or other zymotic disease, the parish doctor, local medical 
officer, or local inspector of nuisances, shall have power 
to inspect the premises, and report to the local authorities.— 
3. That there shall be local power to insist on proper means 
of ventilation to all cottages and room-tenements ; and that 
lime-washing may be ordered, or may be executed by the 
parish authorities, the cost to be recovered from the land- 
lord.—4. That subsoil and surface draining may be ordered, 
or may be executed where required.—5. ‘That every room 
appropriated for human habitation shall have, at the least, 
one door and one window, capable of admitting sufficient 
light, and that such window shall be so constructed as to 
open so as to allow of full ventilation.—6. That there shall 
be sufficient ‘privy’ accommodation to all houses and 
tenements, of not less than one seat to each ten persons.— 
7. That there shall be means of external ventilation and 
sunlight to ‘all dwelling-houses.—8. That there shall be 
means for a separation of the sexes in all houses and in all 
room-tenements.—9. That an improvement in the law 
shoald be made so as to facilitate the sale of land for house- 
building purposes, which would afford means for improve- 
ment.—10. ‘That in new buildings, the rooms to be inhabited 
should not be less in height from floor to ceiling than nine 
feet vertical ; and, lastly—11. That all houses should have 
the roof caves spouted ; and all yards, courts, and passages in 
the immediate vicinity of houses should be paved, or 
flagged, and surface-channelled.” Every one of these con- 
ditions and proposed remedial measures will be cordially 
accepted as it deserves. The problem of house accom- 
modation deserves to be worked oat. ‘The attempt to doso 
is most hopeful, for Mr. Rawlinson tells us that it is 
practicable to buiid cottages in the country and in small 
towns, having four rooms, for a rent of £6 10s. per annum, 
and blocks of houses in towns and cities, of equal aceommo- 
dation, for a rent of £10 per annum, the common rate of 
interest being received in the form of rent; such houses to 
be properly sewered and drained, to have wash-house and 
drying-ground in common to, say, ten such tenements,— 
to have a full supply of good water, to have ‘ privy’ 
accommodation adequate to privacy and decency, and to 
have means for ventilation and light to each room. 

As confirmatory of the truth of these statements we find 
Mr. Chadwick “ warranted in alleging” that good sanitary 
results might be obtained in improving the dwellings of the 
poor, by an outlay which would return seven per cent. or 
more. Again, Mr. Ackland states that Mr. Robert Smith, 
well known in the agricultural world, had erected, in the 
district of Exmore, six ‘cottages, each with three bed-rooms 
and a fire-place up stairs, at a cost of £60 a-picce, although 
he had himself found a difficulty of doing so for £100 each. 

In concluding the discussion the chairman observed that, 
with regard to the erection of new dwellings for the work- 
ing classes upon the best sanitary conditions in densely 
populated towns, where the price of land, labour, and ma- 
terials was very high, there was but small chance of doing 
so with a remunerative profit. Not more than 6 or 6} per 
cent. could be looked for, which the builder did not consider 
asa sufficient return for his capital; but that very mucl 
might be done in improving existing buildings and locali- 
ties, so as to render them fit for habitation ; and this would, 
as almost every instance had proved, be attended with a re- 
munerative return to those by whom the improvement was 
effected; but his lordship’s experience was, that a pair of 








cottages could not be well built in the country for less than 


£280, that outlay necessitating a high rent. What is re- 
quired, therefore, is a cheaper but not less efficient mode of 
building cottages, with not less than three bedrooms, which 
seem by all to be considered indispensable for every family. 
It would, in our view, be a most useful labour to collect to- 
gether in a small compass the experience of the seve- 
ral societies and individuals that have attempted the 
improvement of the dwellings of the poor, pointing out 
what remedies were found necessary to overcome certain 
evils, and suggesting, if possible, means for reducing the 
cost of altering buildings. We have before expressed our- 
selves generally against the model lodging-house system. 
The true course is, to improve separate habitations. This 
truth is beginning to be fully appreciated; and now 

philanthropists are in the right road we trust the efforts 

which they are making to improve the homes of the work- 

ing classes, and by this means their moral and social posi- 

sion, will ere long result in a successful issue. 


COMBUSTION OF COAL, 
THERE are perhaps few practical subjects upon which such 
a diversity of opinion prevails as is the case in regard to the 
economic application of mineral fuel. So far as the theory 
of the subject goes, although the availabie scientific data do 
not all present that degree of certainty that would be desir- 
able, they are, nevertheless, sufficient to render practice 
much more perfect than it has gencrally been hitherto. 
While there can be no doubt that the relative heating ca- 
pability of fuel is dependent upon the amount of combusti- 
ble constituents, carbon and hydrogen, still the practical 
effect is largely influenced by physical characters, such as 
density, structure, &c., just as the commercial value is influ- 
enced by the distance the fuel has to be brought, and in like 
manner as the commercial value of fuel is increased by 
transport to a place where there is a scarcity, and dimi- 
nished by the necessity of transport to a place where fuel is 
abundant; so the influence of physical peculiarities, may 
be of an opposite kind, and a dense fuel, capable of produ- 
cing a concentrated heat, will be less applicable for some 
purposes than one more bulky that gives a diffuse heat, 
and the reverse. 
Hence, in determining the practical value of fuel, it is 
necessary to take into consideration, not only its composition 
and physical characters, but also the kind of effect it is re- 
quired to produce, and the conditions under which it is to 
be used. In some cases it may be possible to select the fuel 
most suitable to certain fixed conditions of use, while in 
other cases it may be preferable to modify the conditions 
of use to suit the character of fuel at hand. 

Morcover, it must be borne in mind, as a most important 
circumstance connected with the use of coal, that, although all 
coal consists essentially of carbon and hydrogen, here is ano- 
ther chemical difference, independent of composition, which 
manifests itself in the behaviour of particular kinds of coal. 
This difference, which is much of the same kind as that be- 
tween limestone and chalk, may, for practical purposes, be 
regarded as merely a difference of degree, the extremes of 
which, represented by anthracite on the one hand, and by 
cannel cog] on the other, include all the other varieties. 
The influence of this difference, however, is not the less 
important in practice. 

As regards the heating capabilities of coal, a tolerably 
fair relative estimate may be formed by calculation from 
the composition as shown by analysis. Taking the heating 
power of carbon and hydrogen, as determined by the most 
trustworthy experiments, it appears that carbon, by its 
perfect combustion, is capable of producing fourteen times 
its weight of steam from water already at the boiling point. 
With regard to the heating power of hydrogen, there is still 
some uncertainty, but it may be taken at about three times 
that of carbon when burnt in a furnace, when the water 
produced by its combustion is not condensed, but escapes 
with the chimney gases in the state of steam, thus carrying 
away a certain amount of heat in the latent condition. 
The amount of heat thus lost is by no means incon- 
siderable, though on the average it may be taken as a 
tolerably constant quantity for all coals, excepting anthra- 
cite, which contains but little hydrogen. 

If the analyses of different kinds of British coal—given 
in the report of the investigation conducted forthe Admiralty 
can be taken as a trustworthy representation of their com- 
position, it would appear the differences of ultimate com- 
position are, on the average, of such a compensating nature, 
that, adopting these analyses as the basis of calculation for 
determining the heating capability, we obtain, for Welsh 
coals, inclusive of anthracite, numbers varying from 13 to 
15, and for the bituminous coals of the Newcastle district, 
numbers varying from 13 to 14°8, while the average values 
for considerable numbers of coals, from both districts, 
present scarcely any difference at all. 

This fact becomes very remarkable when contrasted with 
the practical results obtained for eoals of these two classes, 
by the experiments made on the large scale, in the same 
investigation, which give as the “ economic values,” or the 
number of pounds of steam generated by the combustion of 
one pound of the coals, in the case of the Welsh coals above 
referred to 9°1, and in the case of the Neweastle coals only 
7°5 pounds of steam. 

It is stated in the report on the use of coal by the steam 
Navy, that these experiments were all made “ under like 
conditions,” and it is to this circumstance, together with the 
above-mentioned difference in the chemical nature of these 
two classes of coal, that the difference between the “eco- 
nomic values” assigned to them, and the discrepancy be- 
tween these values and the theoretical heating capability of 
the coals, must be ascribed. 

This difference in the chemical nature of the coals referred 
to, independent of their general similarity in ultimate che- 
mical composition, is most apparent in the influence of heat 

upon them. Thus, while the bituminous coals of the New- 
castle districts yield from thirty-five to forty-five per cent. 
of gas, the Welsh coals, exclusive of anthracite, and con- 
taining, on the average, the same amount of hydrogen as 
Newcastle coals, give only twelve, and at the utmost 7 





thirty-four per cent. of gas, the amount of coke in bo 
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cases being of course inversely proportionate to amount of 


Without entering into a consideration of the cause of 
this difference in the chemical nature of coals that have the 
same ultimate composition—since the knowledge of the fact 
is sufficient for practical purposes—it will nevertheless be 
evident that the use of these different coals under “like 
conditions” will not ensure the production of the full heat- 
ing effect in both cases; for while in charging a furnace 
with the Welsh coals, the amount of gas givenoff may not be 
greater than can possibly be burnt under ordinary condi- 
tions before escaping into the tubes and flues of a marine 
boiler; the quantity given off from highly bituminous coal, 
like that of the Newcastle district, will be so great, that 
the supply of air to the furnace will be inadequate for 
perfect combustion, and consequently the result will be the 
production of smoke ; and also, if it is attempted to increase 
the supply of air through the furnace bars, a further loss 
of heat arising from the production of carbonic oxide, 
which used to be so frequently seen burning with a blue 
flame at the top of the funnels of steam vessels, where the 
heat thus generated can be of no service in working the 
engines. 

That this source of discrepancy prevailed in the experi- 
ments made for the Admiralty, 1s sufficiently evident from 
the description given of them ; and to this circumstance the 
lower evaporative value assigned to Newcastle coals, as a 
result of those experiments, must be chiefly ascribed. 

This view is, to a great extent, confirmed by the results 
arrived at by the experiments made, to determine the award 
of the prize offered by the Steam Collieries’ Association; and 
although those results can at present be taken only as re- 
sults, upon the authority of the gentlemen who conducted 
the inquiry, since no account of the method and details of 
the experiments has yet been made public, the fact that 
they are consistent with the results obtained by a theoretical 
consideration of the heating capabilities of the coals in ques- 
tion, gives them a decided precedence over the results ob- 
tained in the Admirality investigation, which are in direct 
opposition to the theoretical determinations. 

It is much to be hoped that we may soon be in possession of 
a full statement of the experimental details of the inquiry 
conducted at Newcastle, which would be the best means of 
substantiating the results put forward in contradiction to 
those of the Admirality investigation. One thing at least is 
certain, that the trials were made both with a marine 
boiler, and with a due regard to the prevention of smoke ; 
and as the whole question of the applicability of highly 
bituminous coal in marine navigation, turns upon this 
point, and upon the easy practicability of means by which 
this is to be effected, it may be inferred that the results 
published in the report will be found in the main correct. 

Another point which is deserving of notice in reference 
to the two inquiries, is the relative heating effects assigned 
to Welsh and Newcastle coals in the Admiralty Reports on 
the one hand, and in the reports of the Steam Collicries’ 
Association on the other. These are as follow :— 

Welsh Coal. Newcastle Coal, 
Admiralty experiments 9°10 ose 75 
Newcastle experiments 12°45 12°9 

The difference both absolute and relative is very striking. 
It is a very difficult matter to account altogether for such 
discordant results, but there are data in this case, which 
will probably furnish a clue to the soarce of difference. 
Those who are familiar with the Admiralty Reports will 
remember that, after the inquiry had advanced consider- 
ably, a trial was made in Cornwall for the purpose of 
checking the results that had been obtained. Probably the 
scientific tendencies of Dr. Playfair suggested to him that 
the difference between his theoretical and practical results 
was somewhat considerable, differmg as they do, to the 
extent of from 48 to 100 per cent., even in the case of 
Welsh coals. 

However this might be, a trial was made at the Par 
Consols Mine in Cornwall, with “one of the best Cornish 
engines of the present day,” every facility being afforded 
by Mr. West, the engineer, for carrying on the experiments 
effectually. ‘The coal used had a composition closely resem- 
bling that of Mynydd Newydd, for which an “ economic 
value” of 9°52 suas of steam had been found, and a theo- 
retical capability equal to 14-904, or 58°44 per cent. higher 
than the practical result. The “economic value” obtained 
for this coal with the Par Consols boiler, was 11°42 pounds 
of steam per pound of coal; or about20 per cent. greater 
than that obtained in the previous experiments for Mynydd 
Newydd coal. In consequence of this difference 1t was 
inferred that the “ evaporative capacities” of the two 
boilers—the Cornish and the experimental one—were dif- 
ferent in the proportion of 9°52 : 11°42, and upon this view 
it was proposed to multiply the numbers representing the 
practical experimental results by 1°1995, in order to find 
what would be the evaporative value of the several coals, 
when used as in the Par Consols boiler. This is, in any 
case, a somewhat large correction to apply to experimental 
results, involving such simple operations as the determi- 
nation of the evaporative power of coal. 

But such a proceeding becomes still more precarious 
when it is found that there is a want of uniformity in the 
relative proportion of the practical and theoretical resalts. 
That this is the case will be evident from the following 
values :— 

Economic 


odin. Theoretical. 
Pentrefellin ... ons ove 6°36 neds 13°787 
Graigola eve , Ma 3°563 
Duffryn ane eos ron 15°092 
Mynydd Newydd ... on M52 —s cevcce 14°904 
Haswell Wallsend ... eee T°4S — aevere 14°700 
Hastings Hartley ... eos 77 ecccce 14°200 
Bates’ Hartley SOG asses 13-900 


These examples are not extreme cases, but are taken at 
random from the tabulated results, and the theoretical 
values of the Newcastle coals are calculated by the same 
formula used by Dr. Playfair for the Welsh coals. 

However, the main fact that the economic values as 
determined by experiment, are lower than they should be, 
is admitted by Dr. Playfair, and the easy proof that such 
is the case rendered unnecessary. But it becomes impossible 











to make a correction for this difference, from the fact just 
— out, that although the results are assumed to be “ re- 
ative values” there is no uniformity in their difference. 
In addition to this there seems to be some doubt as to the 
amount of correction to be applied, even upon the assump- 
tion that the experimental results represent relative values 
as Dr. Playfair supposes ; for not long since, when the first 
report of the Steam Collieries’ Association was printed, it 
was stated in a letter from Dr. Playfair in the Seecal of 
the Society of Arts, that he should not be surprised to 
learn that the experimental results were 50 per cent. below 
those obtained with a multitubular boiler. 

Hence, the matter becomes involved in still greater un- 
certainty ; for while the application of a correction, amount- 
ing to 50 per cent., to the experimental results furnished to 
the Admiralty, would make the theoretical-practical results 
in some cases actually higher than the actual theoretical 
values, the results obtained for Newcastle coals, as given in 
the Report of the Steam Collieries’ Association, are actually 
72 per cent. higher than the experimental results given for 
these coals by Dr. Playfair, and come very close to the theo- 
retical values which these coals have according to his for- 
mula, which gives, on the average, 14 lb. of steam per 
pound of coal, while the Neweastle result of 12-9 lb., 
presents just such a difference from theory as might be 
expected, provided the coal was properly burnt. 


PREVENTION OF BOILER EXPLOSIONS, 


EarLy last year we printed Mr. Longridge’s Annual 
Report to the Manchester Association for the Prevention 
of Boiler Explosions, for 1856, and we then took occasion 
to comment upon the details of that Report, and to make 
a few practical suggestions. We are gladto observe, in the 
Report for 1857, which we printed last week, that these 
suggestions appear to have exercised some influence in the 
deliberations of the Association. It appears that there 
were in 1857 1,592 boilers under inspection, against 1,456 
boilers in 1856, and 1,314 engines, representing a total of 
46,186 nominal horse power. Of the number of boilers 
under inspection, 107 were found working in a dangerous 
condition, or 6} per cent., against 10 per cent. in 1846. It 
is thus pleasing to remark a diminution in the proportion 
of dangerous boilers under inspection, and thence to infer 
the utility of the Association as a working body, for the 
promotion of the public safety. 

We note, further, a slow increase of the working pressure 
of the boilers under inspection, which may be made appa- 
rent by the following comparative statement of the propor- 
tion of boilers working at various pressures per square 
inch, 





1856. 1857. 
Under 15 Ib. 13°5 per cent. 12 per cent, 
15lb. to 301b, gs 32 = 32 a 
30 Ib. to 45 Ib. 24 27 am 
45lb.toG0Ib, .... 2 |) 234 |, 
60 Tb, to 75 1b, cece 6 pa 53 * 
Above 75 Ib. cece  « 3 pn 
100°0 100°0 


The increase has taken place in pressures between 30 Ib. 
and 60 lb.; between 15 lb. and 30 lb. the proportion is 
stationary ; under 15 Ib. it is diminished ; above 60 Ib. it is 
also diminished. So that there appears to be a gradual 
settlement towards pressures of 40 lb. to 60 1b. This is a 
statistical fact which could not have been arrived at but 
through the agency of a registering association. There is 
almost an entire collapse of high pressure practice above 
75 lb., having been 24 per cent. in 1856, and only one-third 
per cent. in 1857. The stationary world is not yet ripe for 
high pressure, notwithstanding the powerful persistent 
advocacy of Mr. Fairbairn in behalf of high pressure, at all 
times and places. Little will be done, we believe, in that 
way until the multitubalar boiler becomes generally 
adopted, as we have no manner of doubt it must be. Mean- 
time the general adoption of that system of beiler is re- 
tarded by the circumstances and habits of those who manu- 
facture and those who manage them. Manufacturers are 
essentially conservative ; they are averse to change, for 
that means destruction of capital invested in things as they 
are. They prefer, therefore, the construction of boilers as 
they are. Now, large cylindrical boilers, with large fiues, 
are not the type of the strongest boiler; and relatively 
high pressures are not likely to be countenanced until a 
change takes place in the plan of the boiler. 

For these reasons we are prepared for the announcement 
that Mr. Longridge “ can notice no decided improvement in 
the construction of boilers during the last twelve months.” 
He further states, that “ boilers having internal flues have 
of late years become the most generally adopted, on account 
of their simplicity, and the facility of cleaning and repair- 
ing them.” This, then, is the argument of those who 
manage boilers, in favour of the comparatively old boiler— 
facility of cleaning and repairing. In what way this supe- 
rior facility is experienced, Mr. Longridge brings out in 
another part of his report, where he tells us that “some 
multitubular boilers have been removed, owing to the ne- 
cessity for frequent repairs, and the difficulty of preventing 
or removing incrustation.” Incrustation is, in short, at the 
bottom of the whole question ; and the practical matter with 
which makers and users have to deal, is the prevention of 
incrustation. We have only to repeat what we held forth 
last year, in our number for February 14, which, as it is as 
much to the point now as it was then, we here repeat for 
the benefit of our readers :—“ We believe that nothing 
short of an entire revision of the prevalent practice of feed- 
ing boilers can be satisfactory. The proper way is to purify 
the water before it is put into the boiler, not after. That is 
a full, sufficient, and comprehensive solution of the problem 
of incrustation and its prevention. If the water be adulte- 
rated with mechanical impurities, filter it; if it contain 
chemically dissolved matters, remove them by chemical 
purification. But let us do one or the other before the in- 
troduction of the water into the boiler. * * * * 
There is no good reason for deferring the purifica- 
tion until after the water has been placed over the 
fire. There is, no doubt, some extra apparatus required 
for the purpose of separate purification ; but it is not diffi- 
cult to understand that that which must, at last, be done 








within the boiler, in an imperfect manner, would be better 
done outside.” 

Mr. Longridge proceeds to observe that in one large 
colliery using upwards of thirty boilers, some of the boilers 
cost ten times as much for repairs as others, referable 
chiefly, if not altogether, to the character of the deposit 
from the water. It is perfectly obvious to any man of com- 
mon sense, not harnessed in the groove of routine practice, 
that the only correct plan of dealing with boilers for the 

eneration of steam, is to introduce into them that which 
is wanted—pure water ; and to prevent the introduction of 
what is not only not wanted, but is positively injurious— 
blocks of consolidated limestone, and masses of accumulated 
mud. Mr. Longridge, we observe, has very properly 
improved upon his recommendation of last year, to use 
sediment-collectors within the boilers, and adopted our 
view of the case. He is now of opinion that it is preferable 
to effect precipitation in a tank or reservoir previously to 
the water entering the boiler. 

We shall have to extract another supply of statistical 
pabulum for our readers from the report of Mr. Longridge. 


A NEW NOTION FOR PATENTEES, 


AFTER five years’ enjoyment of the luxury of a comparative 
cheap Patent Law, which has increased the number of ap- 
plications for patents to upwards of three thousand per 
annum, and filled the coffers of the Patent Office, or 
rather those of the Treasury, to overflowing, we yet find 
that no step has been taken to provide permanent offices 
for the conduct of the patent business of the country, and 
nothing has been done to lighten the path of inventors, 
who have been doomed from time immemorial to grope 
along the darkest passages to the most obscure corners of 
the most out-of-the-way buildings, in their search after 
truth, or of the ways and works of those who have gone 
before them. Under the old law it was not enough that 
the possessor of a new idea should, in order to satisfy 
himself of its originality, be compelled to examine perha 
some scores of feet of parchment, closely written in 
almost unintelligible characters, and about almost 
every imaginable thing except that for which he was 
seeking ; but no indication existed as to where this “ roll” 
was to be found. It was a mere lottery. He knew it 
was somewhere in the neighbourhood of Chancery-lane 
—that birth-place of many an ugly “skin” in the shape of 
sheriffs’ officer and deed that has dealt death in its day— 
but where, he knew not. He tried first, as possibly the 
cheapest course, the Rolls Office, but failing there, he paid 
his shilling and drifted to the Rolls Chapel, where he was 
again unsuccessful, and where he paid another shilling; and 
thence proceeded, lighter in pocket but heavier in heart, to 
the Petty Bag, in which he was obliged to drop three 
shillings and sixpence—perhaps his last—before attaining 
the object of his visit. ‘To all these inconveniences let us 
add the exorbitant fees demanded for securing an inventor's 
own idea to himself—separate fees being required for pro- 
tection in each of the three kingdoms, and the impossibility 
of getting copies of the specifications of previous patents 
except at office charges, and we have presented to us 
as fine a barrier to the progress of invention as the 
most. liberal trafficker in other men’s ideas or the most 
unpatriotic could desire. We had all that wonderful 
complexity and expense, as regarded the securing of 
inventors’ rights to themselves, which is so highly approved 
by certain classes of lawyers and statesmen, as applicable 
to those having any rights to secure, and to protect which 
it has ever been necessary to pay through the nose. Octo- 
ber, 1852, saw the whale fabric of ancient usages swept 
away. Down came both fees and officials. Soon after this 
time the contents of the shelves* of the Rolls Office began to 
grow thin; the Rolls Chapel began to look ghostly; the 
musty parchments were dug out from the recesses in which 
they had been buried for many years—several for upwards 
of a century—and were laid out flat and flabby, ready to be 
copied into intelligible type, and the Petty Bag was turned 
inside out, and made to disgorge its treasures; in other 
words, the printing of the old specifications was fairly com- 
menced. Draughtsmen and devils were set to work, and in 
a short time began regularly to produce, at short intervals, 
many fat, intelligible,and creditable blue books—the matter 
in which, but for their publication, might otherwise have 
remained almost or wholly unknown, and to understand 
which would have taken hours instead of minutes, and 
cost pounds instead of shillings. We can now obtain, 
in a portable and convenient form, and in Queen’s letter, if 
not in Queen’s English, the true and particular account of 
the wonderful devices of any one of the old mechanicians 
perhaps, for the small sum of sixpence, or at one-tenth 
of what it might have cost a few years since even to dis- 
cover its hiding-place, to say nothing of the cost of eopy- 
ing it, 

This very useful and indeed necessary wholesale manu- 
facture of blue books—the revival of the old thoughts of 
the oldest patentees—has now very nearly been brought to 
a close. We have got the cat and her skin, and can have 
nomore. Every “roll” has been unrolled, and at the end 
of this present month not a vestige of “copy” will remain 
to be given out. The whole of the very enormous mass of 
drawings will have been lithographed by the middle of the 
year, so that soon after that time reference to any patent 
granted in England under the old law, or rather the old 
laws, of which a specification was at any time filed, will be 
as easily made as toany of those granted since October, 1852, 
when the new law came into operation, and from which 
time date many most important improvements, not only 
in the administration of the Patent Law, but also in the 
means offered to inventors for easily ascertaining, at any 
time, what, if anything, has been done before their time in 
the way of patenting their ideas, and so saving them un- 
necessary trouble and expense. The establishment of a free 
library, which contains a good, though necessarily as yet 
imperfect, collection of scientific works, and which is daily 
visited by great numbers—the formation of well-arranged 
and printed alphabetical subject matter, chronological and 
reference indices, which may be bought for private use, 
and which are of almost incalculable value to patentees— 
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the publication in sixpenny parts, and under distinct heads 
of all the old patents, and which, when complete, will form 
a very valuable series—and, lastly, the distribution of the 
printed specifications of both old and new patents to above 
two hundred free libraries throughout the country—all these 
are decided and marked improvements, for which we are 
more or less indebted to the zeal of Mr. Woodcroft, but 
which have, nevertheless, not yet attained their full mea- 
sure of practical utility. We are ever craving; we want 
more and more, and yet more still, before inventors can 
rest conteuted, either with the books they have got or the 
Patent-office they have got. With the printing of the 
old specifications completed, which has hitherto ab- 
sorbed some £30,000 per annum—with the fees still high 
enough to warrant a belief that, at the end of the present 
year, there will be a surplus fund of from £60,000 to 
£100,000, and with no other use for the money—why should 
not patentees have a patent-office worthy of the name of 
one, and of that talent which is at the same time one of the 
principal results and causes of England’s greatness ? 

Some time since we gave illustrations comparative of the 
space occupied by our own Patent-office, in Southampton 
Buildings, Chancery-lane, and the magnificent pile, partly 
occupied and eventually destined to be wholly occupied by 
the Patent-office of the United States—a pigmy to a 
giant! On the one hand a well arranged, well lighted, 
elbow-room sort of place, and on the other, along, dark, and 
narrow bond fide passage, with one public room, together 
called a library and reading room, with a few small and 
thoroughly well-packed rooms for selling, sorting, and 
storing printed specifications ; and two or three odd rooms 
in addition, for registering, referring to, and copying the 
parchments, constitute the whole affair. Even from this 
miserable habitation the Commissioners of Patents have 
notice to quit, although no time has yet been named for 
their doing so. Under these circumstances is it not time 
for patentees to bestir themselves? Will they see the pro- 
duce of their own earnings thus unceremoniously cast into 
the streets? With £100,000 in the Consolidated Fund, 
which, with the consent of the Treasury, the Commissioners 
of Patents can immediately withdraw for the purpose of 
erecting a new Patent-oftice, shall they not be called upon 
to bestir themselves in the matter? ‘Now is the time for 
those who value and have occasion to use the Patent-office, 
especially its free library—and what patentee has not ?— 
now is the time to strike. The money is ready, the 
building is more than ever wanted, and all that remains 
to be yA is to remove the apathy of the Commissioners 
of Patents so as to induce them to make a request in the 
proper quarter, namely, to the Lords of the Treasury, 
who, as a matter of course, and by the provisions of the 
Patent Law Amendment Act, must needs consent. The 
thing only wants agitating. It must be done, and the pre- 
sent is the most fitting time. Let patentees, therefore, draw 
up a memorial, to be presented to the Commissioners of 
Patents by a deputation from amongst themselves. Let this 
deputation be headed by a veteran patentee ; one who has 
made his way through the old and new laws. As Mr. 
Spargeon would exclaim,—* Let Adams come forth,” and 

roclaim himself the leader of this movement. Let him 

ead the way to victory, and—perhaps to the vacant ground 
in Farringdon-street. A spot should be fixed upon, a plan 
should be drawn out, an estimate made, and the complete 
scheme be presented to the Commissioners. They could 
hardly resist such an appeal, and would not resist it. The 
building should contain space for every department—a 
model room on an extensive scale, which is now rendered 
absolutely necessary on account of the reserve space at Ken- 
sington having already been appropriated ; a law court, for 
trying patent causes, into which any of the models could be 
easily moved when required; a room, which need have 
neither chair nor table in it, for the special use of the Chaff- 
Wax ; a good library and reading-room, a place where you 
need not lay your books on the floor or in your neighbour's 
lap—let there be all these, and other necessary offices, in a 
substantial fire-proof building, with as much ornamentation 
as can be afforded with our own—we mean, patentees’ 
own money ; and the surplus fund will have been expended 


in the most useful and appropriate manner possible. 


THE MANCHESTER CHAMBER OF COMMEKCE, 


THE annual meeting of this body, situated in the centre of 
oar commercial districts, must of necessity ever be a matter 
of moment to the trading world. This year, however, it 
seems to be of more than usual interest, from the series of 
important measures that have engaged the attention of the 
Chamber during the year, and have found a place in the pro- 
ceedings, as well as from the healing of the breach that for 
fourteen years has separated the Chamber of Commerce 
from the commercial association. Moderate counsels have 
prevailed, and the two bodies, by an almost unanimous vote, 
will again become one. We congratulate our Manchester 
friends upon the fact, as we are sure the vast interests of 
this great commercial centre need, and will be advantaged 
by, such united action. 
The supply of cotton, of course, occupies a prominent 
place in the proceedings, though the establishment of the 
Yotton Supply Association has relieved the Chamber of most 
of the direct work in this matter. Still the directors have 
petitioned the House of Commons “to inquire into the 
causes which impede the application of British skill and 
capital to the productive powers of India, and the colonies 
generally, and that such wise and remedial measures may 
be adopted as will secure an ample supply of cotton and of 
all other products from these possessions.” The directors 
assert no proof is required to show that the foreign lands 
possessed by this country could be made to yield more 
cotton than the great trade now and prospectively requires, 
though they do not advocate cotton being obtained alone 
from British possessions. The board has assisted four new 
fields of cotton cultivation, and has received a most im- 
rtant communication through the Board of Trade from 
Jonsul Campbell, “again proving the capability of Africa 


to produce most excellent cotton.” Consul Campbell’s com- 
munication must have confirmed the opinions of Dr. Living- 
stone, respecting the capability of Lagos and the omeunt 





ing district to produce cotton, or have been even more 
favourable than his, as he gives the palm to Western Africa, 
whose capabilities his new expedition up the Zambese will 
probably more fully lay open. 

During the year the board has had frequent interviews 
with Mr. John Bourne on his scheme for navigating the 
shallow rivers of India, which it fully approves, considering 
that the practicability of using trains of flat-bottomed boats 
in that way has been fully tested on the Clyde. The 
Chamber has applied to the Premier in furtherance of this 
. and has obtained a pledge of support from the East 

ndia Company, though the war will prevent its prompt 
fulfilment. 

Mr. Bazley, the chairman of the Chamber, whose ex- 
erience entitles his opinions to confidence, states that “ he 
ad taken some trouble to arrive at something like the 

proximate cost of the raw materials of this country, and 
the real cost to the trade in excess. Fora single year, 
terminating in October last, he found that in cotton, in 
ships, in silk, in flax, in dyes, in oils, and other materials 
that entered into our manufactures, a sum was paid of not 
less than £50,000,000 sterling over and above what he 
deemed to be the natural price. Let them realise this 
astounding fact of £1,000,000 sterling per week being paid 
in excess of what ought to be paid.” 

If Mr. Bazley’s statement be true, and we are certainly 
in no position to deny its truth, there is sufficient motive 
for the cotton manufacturers to move in this matter, as we 
imagine a million per week additional profit would be no 
despicable improvement even in their cstimation. And 
there is evidently no want of fields for cotton cultivation. 
India already produces it in large quantities, and is capable 
of multiplying its production indefinitely. There only 
wants the means of communication, that the producer and 
the consumer may be brought into contact. That these 
means will be ultimately forthcoming, there can be no 
reasonable doubt. The present conflict cannot last long, 
and must be terminated by a stronger and more active 
government. The beginning of railway communication 
already made, will, under a more active régime, be expanded 
and extended at a greatly accelerated rate. The material 
resources of this incredibly fertile region will speedily be 
laid open by a policy that must ignore all the narrowness 
and jealousy of the old rule, and guarantee its own peaceful 
ee by securing the material well-being of our Hindoo 
su ager Meanwhile, as an expedient immediately practi- 
cable, at least as soon as ever the restoration of order will 
allow, let Mr. Bourne’s, or some similar plan be brought into 
operation. It will at least serve a temporary purpose, and 
most probably would never be superseded ; as even in Eng- 
land much of our water communication is not lessened in 
value to any great extent by the competition of railways. 

But Africa is already opened by the intrepidity and in- 
telligence of Dr. Livingstone ; and if only the same enter- 
prise and capital were devoted to the collection of its cotton 
that are wasted on many less promising schemes we might 
soon have large supplies from that quarter. With labour, 
and efficient labour too, as the missionary clearly shows, at 
a penny a day, and even that modicum paid in British 
manufactures, we might not only save a good portion of the 
£50,000,000 annual loss of which Mr. Bazley speaks, but find 
new customers and a new market for ourselves, so making 
the trade doubly advantageous. The urgent necessities of 
the case will surely press some enterprising men to cultivate 
this new field for the consumption of our goods, and the 
supply of the raw material. 

The report of the Chamber further adduces facts show- 
ing the need of reform in our bankruptcy laws, gives a list 
of new tariffs, considers the currency, shows the cotton and 
sugar producing resources of British Guiana, and touches 
on a number of other commercial topics on which we have 
not space at present to enter. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 
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or ovens for burning or firing bricks, tiles, pipes, and pottery or earthen- 

ware, and in the mode of charging the ovens or placing or setti 
articles that are to be fired therein.” " ’ =" 

121. ALFRED Srerry, Gorwydd Colljery, Swansea, “Improvements in 
safety lamps.” 

122. WituiaM Werup, Manchester, “Improvements in machinery for 
winding yarn or thread on to bobbins, spools, cards, or other similar 


su 

123. THomMaS WALTON MELLOR, Ashton-under-Lyme, Lancashire, ‘ An jm- 
proved apparatus for measuring water and other fluids.”—Petitions re. 
corded 22nd January, 1858 

124. Nicouas AuGusTIN Drovet, Pierre Paiuippe Le Cog, Paris, “Im- 
provements in treating chloride of sodium for obtaining therefrom certain 
useful products.” 

126. Joun Samwe.s, Dunstable, Bedfordshire, Cuartes Henry Jones. 
and CHRISTOPHER PicKaRD, Leeds, Yorkshire, ‘‘ Improvements in blocking 
and shaping hats, bonnets, and other coverings for the head.” 

127. Joun Gorpon, Railway-place, Fenchurch-street, London, “ Improve- 
ments in hinery or app for pulping coffee.” 

128. JAMES JouNSTON, Paisley, Renfrew, N.B., ‘‘ Improvements in bonnets 
caps, and other coverings for the head.” ‘ 

129, CHARLES Burn, Bloomfield-crescent, Westbourne-terrace, Paddington 
‘‘Improvements in the manufacture of iron cables and chains, which 
improvements are applicable to the facture of gold and other 
chains.” 

130. Jonas CraveN, Bradford, WigNALL Hey, and CHARLES Worsnop, 
Manningham, near Bradford, Yorkshire, *‘ Improvements in actuating 
rotary shuttle boxes of looms.” 

131. Exisau SLACK, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
treatment or preservation of potatoes and other amylaceous vegetable 
substances.” 

132. JoserpH James WELCH and JoHN Stgwart Marcerson, Cheapside, 
London, “ An improved expanding or folding travelling bag or wallet.” 
133. JEAN Jacques Huser, Boulevart, Montemartre, Paris, ‘‘ Improve- 
ments in the construction of brooches, bracelets, pins, and other articles o 

jewellery.”— Petitions recorded 23rd January, 1858. 

134. ARTHUR WALL, East India-road, Poplar, ‘‘ An improved lubricator for 
the moving parts of machinery.” 

135. George Epwarp Derine, Lockleys, Hertfordshire. ‘ Improvements in 
the permanent way of railways.”—Pctitions recorded 25th January, 1858. 
136. JEREMIAH GARNETT, Otley, and PeTer Garnett, jun., Cleckheaton, 

Yorkshire, ‘‘ Improvements in the manufacture of felt.” 

— Henry Srracey, Rackheath-hall, Norfolk, ‘‘An improved cart- 
ridge.” 

140 Witt1aAM Epwarp Newron, Chancery-lane, London, “A new or im- 
proved fabric intended principally as a substitute for leather.”—A com- 
munication. 

142. Luiet FERRARI CoRBELLI, Florence, Tuscany, ‘‘ A new or improved 
process for obtaining aluminium.”— Partly a communication from Vincent 
Riatti, Modena.”—Petitions recorded 26th January, 1858. 

146. Tomas MorrraM, JouHN EDWARDS, and Josep Mitcne.y, Yorkshire, 
“Rolling steel, iron, and other metals, and also for tilting the same for 
cutlery and other purposes.”—J’etition recorded 26th January, 1858, 


’ oniaiiee 
Patents on which the Stamp Duty of £50 has been Paid. 
258. EpmunD CLEGG, and James Lercn, Shore Mill, near Littleborough, 
Lancashire. — Da’ 3rd February, 1855. 
— Pattison, Glasgow, Lanarkshire, N.B.—Dated 5th February, 
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Lincoln’s-inn-fields, London.—Dated 5th 








265. JoHN Hrwry JOHNSON, 
February, 1855. 

236. WiLLIAM Warsrick, Dukinfield. and Joan WALKER, Compstall Bridge, 
near Stockport.—Dated 7th February, 1855. 

320, AuGuSTE Epovarp Loraboux BBLLFORD, Essex-street, Strand, London. 
—Dated 10th February, 1855 

301. GkorGe Frreusson WiLson and Ggorcr Payne, Belmont, Vauxhall. 
—Dated 8th February, 1855. 

316. GzorGk HALLEN Cottam and Henry Ricnarp CorraM. St. Pancra 
Iron Works, Old St. Pancras-road, London,—Dated 10th February, 1855. 

302, FREDERICK RaNnsoME, Ipswich.—Dated 8th February, 1855. 

331. AUGUSTE VALLERY, Rouen, France.—Dated 13th February, 1855, 


Notices to Proceed. 

2522. Jos1an Groree JEnnines, Holland-street, Blackfriars, ‘*Improve 
ments in the manufacture of articles used for forming flues. and air and 
water passages in buildings.”—Petition recorded 1st October, 1857. 

2529. JOHN SWEET WILLWAY, Bristol, “‘ An improved apparatus to act as a 
gas valve.” —/’etition recorded 2nd October, 1857. 

2535. ROBERT GREEN, Crawshaw Booth, near Rawtenstall, Lancashire, 
‘‘ Improvements in raising or forcing liquids.” 

2537. WituiaM RiLey and Thomas RILey, Greetland, near Halifax, “ Certain 
improved means, machinery, or apparatus for ‘saving’ or covering the 
lists of textile fabrics, previous to the dyeing of such fabrics.” 

2538. JOHN ATHERTON MOLINEAUX and JosEPH NicHOLs, Brighton, “ Im- 
provements in pistons for steam engine and other cylinders.” 

2543. Joun Sropss, Sidney-street, and Gzor@z Roger Hatt, Linskill, 
North Shields, Northumberland, ‘Improvements in pumps for raising 
water and other liquids.” — /’etitions recorded 3rd October, 1857. 

2545. Joun Rupery, Birmingham, Warwickshire, “ Improvements in the 
manufacture of certain parts of umbrella and parasol furniture.” 

2546. ~ ; coeee Reeves, Birmingham, Warwickshire, ‘‘ A new or improved 
sword.” 

2547. WituiAM Ricnarpsoy, Ranelagh-grove, Pimlico, and GEroreE 
Ricnarpson, Copenhagen-street West, Islington, Middlesex, “ Partly or 
wholly stopping wheels of carriages of every description when in motion, 
and such brake or brakes to be applied by the motive power.” 

2549. George Daviks, Searle-street, Lincoln’s-inn, London, “ Improvements 
in the combustion of coal without smoke, which improvements are also 

pplicabl the bustion of other kinds of fuel”—A communication 
from Jacques Leon Tardieu, Limoges, Haute Vienne, France. 

2550. MicHAEL HENRY, Fleet-street, London, “ Improvements in apparatus 
or machines for raking and scraping or cleaning roads, streets, ways, 
and places.”—A communication from Mr. Marmet.— Petitions recorded 5th 
October, 1857. 

2557. RicuakD Huen Hugues, Hatton-garden, London, “ Improvements in 
hydraulic connexions of gas chandeliers, lanterns, or pendants.” 

2560. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘ Improvements 
in aie = taking photographic pictures.”—A communication from 

arella. 








3038. Witutiam Jones Warp, Chorlton-on-Medlock, M i e, 
“Improvements in dyeing and printing textile fabrics and materials, and 
in apparatus connected therewith.”—Petition recorded 8th December, 1857. 

68. JouN Macintosn, Aberdeen, N.B., “ Improvements in apparatus for 
the <r of articles of confectionery.” - Petiion recorded 15th Janu- 
ary, 1858, 

86. Vital DE TivoLt, Lower Thames-street, London, “ An’ improved 
omnibus.”—Petition recorded 19th January, 1858. 

95. Ropert M&rtin, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
machinery or apparatus for effecting the shipping of minerals in tidal 
situations.” 

97. WILLIAM Muir, Strangeways, Manchester, ‘“‘ Improvements in stands for 
letter copying presses and other small machines.” 

99. Joun Dyson, Epwin WILKINSON Suirt, and Henry Suet, Tinsley 
Works, near Sheffield, Yorkshire, ‘‘ An improved construction of spring 
for resisting sudden and continuous pressure.” 


2563. Grorce THomas Ropinson, Leamington Priors, Warwickshire, ‘A 
machine for obliterating pos stamps on letters, at the same time 
prea the post marks, and registering the number of letters so 
stamped.” 

2566. James WARBURTON, Low Mills, Addingham, near Otley, Yorkshire, 
“‘ Improvements in combing wool and other fibres.” —Petitions recorded Oth 
October, 1857. 

2585 GrorGr Scott, Philadelphia, Pennsylvania, United States, ‘‘ Improve- 
ments in steam generators "—Petition recorded 9th October, 1857. 

2618 MELITON MARTIN, Madrid, Spain, ‘‘ Improved apparatus for retarding 
and stopping railway carriages.” — Petition recorded 13th October, 1857. 

2664, Lure! DE Cristororis, Lower Thames-street, London, ‘* An improve- 
ment on the system of vehicle wheels, to be called the De Cristoforis 
conical wheels.”— Petition recorded 19th October, 1857. 

2684. CHARLES TooTH and WILLIAM WatTKIN WywnNz,. Burton-on-Trent, 
Staffordshire, ‘‘An improved refrigerator or apparatus for cooling or 





101. RicuarD ARCHIBALD Brooman, Fileet-street, London, “‘ Improvements 
in the preservation of animal and vegetabl bst "A i 
cation from Gabriel Blondin. 

103. WILLIAM ConiseeE, King-street, Queen-street, Southwark-bridge-road, 
“Improvements in printing machines.”—Petitions recorded 20th January, 
1858. 

105. James Henry Wieatiry, Jacob’s Well, Barbican, City, “ Improve- 
ments in printing machines.” 

106. WittiAm Wuirts, Adelaide-street, South Shields, Durham , “ Improve- 
ments in machinery or apparatus for making moulds or matrices employed 
in casting metals.” 

107. Tuomas Ivory, Edinburgh, “ Improvements in steam boilers.” 

109. James MuRpocn, Staple-inn, Middlesex, ‘* Improvements in brakes for 
railway and other carriages."—A communication from J. H. Clement, 
Paris. 

110. Peter Witsoy, Samugt NorTHatt, and Tuomas James, Birmingham, 
** Improvements in locks and latches ” 

111. Epwarp Rawiixs, Birmingham, and Joun Bripey, Aston-juxta- 
Birmingham, ‘‘A new or improved method of working stamps used for 
stamping or raising metals, and other such like purposes.” 

112. Henry Suirn, Brierley Hill Iron Works, Dudley, Worcestershire, ‘‘ An 
improvement or impr its in the facture of iron fhurdles and 
fencing.” 

113. Joun Staite Brows, Ci ter, Gl tershire, ‘‘ Imp ts in 
mills for grinding corn or other substances ” 

114, WILLIAM CLARK, Chancery-lane, London, ‘Improvements in lubri- 
cating apparatus.”—A communication. - 

115 Hyacintnt HERMAGIs, Paris, ‘* Improvements in stereoscopes.”— Peti 
tions recorded 21st January, 1858. 

116, WittiaM Matruew Rating, Bucklersbury, London, ‘Purifying and 
increasing the illuminating power s 

117. WiLLIAM BLACKETT Haieu, and Josep CureTuam, Oldham, Lancashire, 
“Improvements in valves for steam engines and in superheating the 


steam. 

a James Brown, Coventry, Warwickshire, ‘Certain improvements in 
looms.” 

119. James Brown, Coventry, Warwickshire, ‘‘ Certain improvements in 
—— machines.” 

120, WiLiam Basrorpd, Longport, Staffordshire, ‘‘ lmprovements in kilns 











attempering liquids.”— Petition vecorded 20th October, 1857. 

2688. ALFRED VinceENT NEwrToN, Chancery-lane, London, ‘‘ Improvements 
in the construction of sewing machines, and in the mode of operating 
such machinery.”—A communicvtion.—Petition recorded 1st2 October 


1857. 
2693. ALEXANDRE HENRI CHARLES CHIANDI, Paris, “‘ Improvements in the 
facture and bustion of certain products of peat, and in the 
apparatus employed therein.” — Petition recorded 22nd November, 1857. 

2874. JonN FREDERICK SpENcER, Brighton, Sussex, “‘ Certain improvements 
in steam engines, and in the apparatus connected therewith.”"— Petition 
recorded 26th November, 1857. 

2885. RicHARD ARCHIBALD BRoomMAN, Fleet-street, London, ‘‘ Improvements 
in gas burners.”— A communication.— Petition recorded 17th November, 1857 « 

3147. Tuomas Lanpi, Rue de Boulevard, Batignoles, Paris, and CHARLES 
Fa contri, Charles-street, Middlesex Hospital, London, “ Improvements 
for laying subaqueous electrical cables for telegraphic communications.” 
— Petition recorded 2rd December, 1857. 

3162. Henry CuarLes Fenwick WILson, and THomas Green, Dunston, 
Durham, *‘ A machine or apparatus for making rivets.” 

3163. Henry CHARLES Fenwick WiLson, and THomas GreeN, Dunston, 
Durham, ‘‘ Improved machiuery or apparatus for making rivets.” —/etition 
recorded 24th December, 1857. 

3194. Cart Bunrine, Pratt-street, Camden-town, ‘‘ Improvements in the 
combination of carbonised and carbonisable with other materials, and the 
manufacture of such compounds into various useful articles.”—Petition 
recorded 31st December, 1857. 

36. HENRY ATKINS, Nottingham, “ Producing scarfs, neckties, and other 
articles from the warp machine.” — Petition recorded 8th January, 1858. 

52. GEorGE WaLKER Muir, Manchester, L hire, “ Impr ts in 
warming and ventilating.”— /etition recorded 13th January, 1858. 

68. Joun MactnrosH, Aberdeen, N.B., “Improvements in apparatus for 
the manufacture of articles of confectionery.”—Petition recorded 15th 








January, 1858. P 
102. Joun,; James RusseuL, Wednesbury, Staffordshire, “‘ Improvements in 
apparatus used in the manufacture of welded tubes.”—Petition recorded 
20th January, 1858. 
128. James JounsTon, Paisley, Renfrew, N, B., “ Improvements in bonnets, 
caps, and other coverings for the head.” 
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Eis 4 Sack, Glasgow, Lanarkshire, N. B., “Improvements in the 
treatment or preservation of potatoes and other amylaceous vegetable 
substances.” —Petitions reco 23rd January, 1858. 

142. Luigi Ferrari CorBELLI, Florence, Tuscany, “A new or improved 

for obtaining aluminium.”—Partly a communication from Vincent 

ti, Modena. — Petition recorded 26th January, 1858. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these anpllentions are at liberty to leave iculars in writing 
of their objections to such application, at the of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
January 28, 1858. 

1794, 10d. ; 1798, 1s. 11d. ; 1805, 7d. ; 1813, 3d.; 1816, 3d.; 1818, 10d. ; 
1832, 10d. ; 1824, 7d. ; 1826, Od. ; 1827, 7d. ; 1828, 4d.; 1829, 10d. ; 1830, 6d. ; 
1832, 9d. ; 1834, 10d. ; 1835, 5d.; 1836, 3d. ; 1838, 3d. ; 1839, 3d. ; 1840, 5d. ; 
1842, 1s. ; 1843, 3d. ; 3d. ; 1846, 6d.; 1847, 3d. ; 1848, 5d. ; 1849, 10d. ; 
1850, 6d. ; 1851, 3d. ; 1852, 1s. 2d.; 1854, 10d. ; 1856, 3d. ; 1858, 3d. ; 1860, 
8d. ; 1862, 8d. ; 1864, 3d. ; 1865, 3d. ; 1866, 3d. ; 1869, 3d.; 1872. 3d. ; 1878, 
8d. ; 1879, 3d. ; 1880, 3d. ; 1883, 3d.; 1884, 3d.; 1887, 3d.; 1898, 3d.; 1911, 
1916, 5d. ; 1918, 9d. ; 1927, 5d. ; 1928, 3d. ; 1935, 3d. ; 2062, 7d. 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order 
made payable at the Post-office, High Holborn, to Mr, tt Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


Yhe following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2052. Octavius Henry Situ, Thames-bank distillery, ‘‘ Supplying steam 
to water to heat the same. and in preventing what is technically called 
priming of steam.”—Dated 28th July, 1857. 

Heretofore, in supplying steam to water in order tofheat it, much 
noise and vibration have been produced, and this improvement is 
directed to the prevention of such noise and vibration. For which 
purpose, in place of permitting the stream or streams of steam passing 
from a supply pipe to come directly in contact with the water heated 
thereby, the outlet or outlets are surrounded by a quantity of matter, 
in such manner as to produce an infinite number of interstices, and it is 
preferred to use a large quantity of small pieces of metal, pebbles, or it 
may be of other substances, through and amongst which the steam 
passes before getting to the water. And in preventing steam priming, 
the steam chest of a steam boiler is divided from the boiler by a per- 
forated plate or partition of woven wire, and on such partition is placed 
a quantity of pebbles, or other matters or materials so as to produce an 
infinite number of interstices through and amongst which the steam 
passes. 

2054. Grorert TomLInson Bovsrietp, Loughborough-road-park, Brixton, 
“‘ Apparatus for feeding water to steam boilers.” A communication.— 
Dated 28th July, 1857. 

The object of this invention is to supply water to steam boilers which 
are used in connexion with steam-heating apparatus of various descrip- 
tions. A complete system of apparatus for heating by steam comprises 
a boiler in which steam is i ly g d, and the coils of pipe 
or radiators in which it is as i ly d d; there must be also 
some means of supplying water, to take the place of that which is evapo- 
rated to form steam. Wherever an engine is employed in connexion 
with the boiler, a force pump may be worked by it to supply feed water 
to the boiler ; but steam boilers for heating purposes are frequently 
used in places where it is inconvenient to employ a steam engine to work 
a boiler feed pump, where no motive power of any kind can be obtained 
for the purpose of working a feed pump without considerable expense ; 
hence it is desirable to take some other means of supplying feed water. 
In order that the generation of steam may proceed with regularity, it is 
expedient that the feed water should be introduced into the boiler at the 
same speed as it is evaporated therefrom; and in o:der that the fuel 
may not be wasted, the water condensed in the heating pipes should be 
returned to the boiler at the highest temperature attainable. This inven- 
tion is designed to plish these purposes, and it consists in a com- 
bination of two close chambers, which are connected with each other 
with the drain pipe of the steam heating apparatus or radiators, and with 
the boiler, by a system of pipes and valves, in such manner that the 
chambers act alternately to receive the condensed water from the steam 
heating apparatus or radiators, and to feed it to the boiler in a continuous 
stream. The invention further consists in combining the said feeding 
apparatus with a steam heating apparatus situated lower than the level 
of the boiler, in such manner that the hot water (which from the want 
of a pump to raise it would otherwise be allowed to run to waste) is 
raised and returned to the boiler, thus saving the fuel which would be 
required to heat an equal quantity of cold water to the same temperature. 

2067. SamugL Lawrence Tartor, Cotton-end, Bedfordshire, ‘‘ Steam- 
engines.” — Dated 29th July, 1857. 

The first part of this invention of improvements in steam-engines re- 
lates to the metallic packings of the pistons of these machines, and con- 
sists in making the packings of a single ring or annular belt of metal, 
cut through at one part, and furnished with a tongue piece at such sepa- 
ration, which is fitted accurately within a recess formed in the packing 
ring for its reception. This breaks the joint and forms a separation, and 
prevents the steam passing from one side of the ring to the other, and is 
so far somewhat similar to what has been heretofore used. The inventor 
further applies a piece within the ring at the separation, which is fixed 
on one side, and overlaps the joint so as to bear on and slide within the 
ring, and also against the back part or inside of the tongue; thus steam 
is prevented passing from side to side of the piston by the intermediate 
tongue, and also from entering the interior of the piston ring, by the 
lapping piece at the back, and is thereby rendered steam-tight. In order 
to press open the ring at the joint, the lapping part inside the ring forms 
one part of a V-recess, while the other side of this V is fixed to the ring 
on the opposite side of the separation. He applies a V-wedge forced up 
by annular or other springs into this V-recess, which not only forces 
open the joint or separation to expand the packing, but presses the 
lapping part hard up against the inside of the ring, and so securely 
covers ‘the joint or separation. Another of the improvements in steam 
engines relates to fixing the cylinder on the boiler of portable or other 
engines, and consists in carrying the front and back plates of the steam 
chest or space above the fire-box up above that part of the boiler, and 
placing the cylinder between such plates, and fixing it thereto by its 
flanges. Another part of this invention relates to guides for controlling 
piston rods of steam-engines in their reciprocating motion. For this 
purpose he uses a single flat bar of iron, or it may be of other form, fixed 
parallel to the motion of the piston-rod. He applies a socket piece, 
which is fitted and surrounds this guide bar, so as to slide thereon in the 
direction of its length. This socket piece has a pin standing up from it, 
on which the head of the piston rod is fitted and secured. In addition 
to the whole, to receive the pin of the slide block, the head of the piston 
rod is also fitted to receive the joint pin of the connecting rod, which, 
being forked, is free to oscillate and unbrace the guide rod and slide, 
which thus offers no interruption to its working. Another partof the 
invention relates to the slide valves of steam-engine. It consists in form- 
ing the moving cover or valve which covers the two ports in two parts 
detached from each other, except as hereafter explained ; each part 
covers an inlet and an exhaust valve or passage. He communicates 
motion to these valves by a rod, which is fitted in stuffing boxes or bear- 
ings at each end, and having gabs or spaces at proper intervals to embrace 
the valves before mentioned: pins project from the backs of the valves, 
and pass through and project beyond the gabs of the rod. A spring is 
fixed on the rod midway between the gabs, the ends of which spring 
Press on the pins of the valves, and press them against the port face. 
Thus the pressure of the spring is exerted from the rod itself, and no 
friction results from a spring rubbing inside the valve box as is usual, — 
Not proceeded with. 

2068. Wiit1am Epwarp Jowzs, Birming! 
facture of iron 











, “ Improvements in the manu- 
plates, such as boiler plates, plates for ship-building, and 


other similar purposes, and also in 
plates.”— Dated 29th July, 1857. 
The inventor proposes to construct the description of plates above- 
named with extra thicknesses at certain parts, so as to give increased 
strength of metal at the point where the plates are punched for rivets, 
without increasing the total weight of iron in each plate; and for this 
purpose he constructs the rolls by which the plates are to be formed, the 
said rolls, or one roll, to have the edge reduced in diameter in order to 
form a rib or thicker portion at the edges of the plates; a groove of the 
same form as the one at each neck is cut longitudinally so as to form a 
thicker eye at each end of the plate. The rolls may have one or more 
grooves or recesses running longitudinally, so as to roll one or more 
plates if required. There may also be a groove running round the rolls 
at any portion of their length, in order to give a thickness in the centre 
or other part of the plate. In front of the rolls are two or more pegs 
or stops projecting through a table or plate of iron worked by cams, 
eccentrics, or other means, so as to move out of the way at the proper 
time, and allow the plates to enter the rolls. The plates when rolled will 
have the edges or other parts that are to be punched for rivets of a 
greater thickness than the centre or part not cut or punched, so as to 
give an uniform strength throughout without Joss of material. The 
longitudinal groove in the rolls may be furnished with a cutting edge, 
and the collars of each roll may be also furnished with a circular shear 
or cutting edge, so that the plates may be cut and trimmed during the 
operation of rolling. — Not with, 
2076. Tuomas Ivory, Edinburgh, ‘‘ Rotary and reciprocating engines.”— 
Dated 30th July, 1857. 

This invention consists in producing the rotary or the reciprocatory 
motion of the engine by the use of steam or water or other fluid or 
aeriform body, in such a manner as to cause a recoil or reaction of one 
or more revolving or reciprocating bent arms through which the fluid 
issues, and which are open at the outer extremity, except in so far as 
they are closed by the outer ring or abuttal hereinafter mentioned. For 
this purpose the steam or fluid is admitted at the centre of motion of 
the arms by a central pipe or axis, or at any other part of the arms, and 
allowed to impinge at the outer end of each arm against a fixed ring or 
rigid abuttal opposite and close to the orifice of the arm, thereby causing 
a recoil on each arm in the same direction of revolution around the 
centre, and thus producing rotary motion. The steam or fluid, after 
impinging upon the abuttal, is free to escape at the extremity of the arm 
through an orifice in that side thereof which is nearest the centre. And 
in order to reverse the rotary motion, or to produce a reciprocating 
motion, there is to each of the above arms a corresponding arm in the 
same semi-circle, extending from the central steam pipe or axis to the 
circumference of the outer ring or abuttal on opposite sides of the centre 
to those above described, whereby the steam or other fluid is made to 
impinge against the part of the ring or abuttal directly opposite to that 
acted upon by the other corresponding arm, so as to produce a rotary or 
reciprocating motion of these arms around or about the centre in the 
opposite direction to that above described. For this purpose a four way 
cock or valve or other means for transferring the passage of the steam 
from one set of arms to the other is adapted and applied to the central 
pipe or axis, which for the reversal of the rotary motion is worked by 
hand, but for producing the reciprocating motion is worked by self acting 
mechanism. Or, if preferred, the same effect may be produced by means 
of a cock or valve at or near the outer extremity of the arms to be 
worked in the same manner. A distinguishing feature of this mode of 
producing rotary motion is that it is an application of the steel yard 
principle to rotary engines, so that the greater the diameter of the circle 
described by the arms the less steam is expended for the same work done. 

2000. JouN BEALE, East Greenwich, ** Rotary engine, applicable for pump- 
ing and measuring fluids, or for the production of motive power.”—Dated 
S3ist July, 1857. 

A ding to this i ion the p uses a single slide or piston, 
which is mounted in an axle suitably slotted to receive it, and allow of 
its moving freely. The interior of the cylinder, or at Jeast that part of 
its surface against which the said piston bears, is made truly cylindrical, 
and the rotary axle which carries the slide or piston is set, as heretofore, 
eccentric thereto. A fixed stop may be fitted to the cylinder, or in place 
thereof the axle may itself bear against the periphery of the cylinder, and 
form the division b the p for the inlet and escaping steam. 
In order to keep one end of the piston always in contact with the cylinder 
he forms recesses in the cylinder ends, and lateral projections on the 
piston for to work therein. 
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Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, &c. 

2004. Ropert James Mary’on, Hooper-street, Lambeth, Surrey, “ Pro- 
pellers and arrangements of engines for working the same for propulsion 
of shipsor vessels.”—Dated 20th July, 1857. 

This invention consists of an improved method of propulsion by 
double trunk propellers, consisting of one or two of the inventor's 
double trunks for aft propellers (or a greater number of them in ex- 
treme cases, as, for instance, in outsized ships); and also two of his 
double trunks he arranges diagonally for backward action, one on each 
side of the kelson, in any most suitable line of action, which he works, 
by eccentric lever, or crank motion clutched in gear with the main 
shaft, or connected by short end shafts, either worked together by a cross 
head, or by alternate up and down stroke, striking the water at opposite 
times, The fore and aft double trunks he works either in a centre line 
of the vessel ir jot or aperture formed in the after run approaching 
the dead wood, wnere sufficient breadth of the ship admits of inserting, 
near as possible to her keel, the double trunks; but he prefers an 
arrangement shown in his drawing, arranged on each side of the run, 
close as possible to the run of the ship, in which he forms a channel of a 
section of a circle, which is lost by the gradual incline of the dead wood 
to nothing, and therefore will not affect the ship when under sail. In 
this said channel a guide may be applied for to support the end of 
the double trunk let in flush with the of run the ship and channel. —Not 
proceeded with. 

2013. Joser Monk, Vienna, “‘ Propelling.”—Dated 2ist July, 1857. 

This invention, of improved machinery for propelling vessels, relates 
to a novel method of propelling vessels, by causing a column of water, 
in a state of rapid motion, to act upon the stationary body of water in 
which the vessel floats, The improved machinery consists principally of 
a turbine, mounted on a vertical shaft, and enclosed in a case in which 
it is made to rotate with great rapidity. Water from outside the vessel 
to be propelled is to be admitted through the case to the centre of the 
turbine, and is, by means of fixed inclined channels, distributed by the 
vanes of the turbine. Now, upon communicating motion to the turbine_ 
the water will be rapidly whirled round the case, and be ultimately ex 
pelled with great force down a channel extending from the casing t 
the stern or other convenient part of the vessel. The water, upo™ 
issuing from this channel, will pass with great force upon the surround- 
ing water, and by that means will propel the ship or vessel in the opposite 
direction.-—Not proceeded with. 

2030. Tuomas WiLLiaMs, Aberdaron, Carnarvon, ‘*‘ Construction of ships 
lo whereby their draught may be regulated.”—Dated 24th July, 

Mae 

This invention, which has for its object to improve the form and 
construction of vessels with the view of rendering them available for 
navigating deep or shallow waters at pleasure, consists in forming 
within the hull or hold of the vessel one or more water-tight compart- 
ments, arranged longitudinally in the line of motion of the vessel, so as 
to enclose or surround an inner case or chamber for containing a por- 
tion of the cargo, the said inner case or chamber being raised or lowered 
when 'y, for regulating the draught to the depth of the water, by 
means of p ic or other suitable apparatus.— Not proceeded with. 

2033. Joun Scorr Coiuins, Liverpool, “ Reefing and furling of ships’ and 
roma vessels’ sails, and the manufacture of the same.”—Dated 25th July, 








This invention relates to improvements in the arrangement of the 
rigging and gearing of ships and other vessels, for the purpose of 
facilitating the reefing and furling of the sails. The patentee accom- 
plishes the taking in or setting of one or more reefs from the deck. He 
can, therefore, manage a vessel with fewer hands than heretofore, and 





these men, by doing most of the work from the deck, are not so much 
posed to accident in bad th The i jon relates also to the 














strengthening of sails, and from anew mode of construction he causes 
them to last longer. The application and arrangement of reef pendants, 
and the seams of the sails being left differently arranged and 


strengthened to those in ordinary use, are the characteristics of the 
invention. 


2037. Witu1am Wittiams, Dale, Pembroke, “‘ Graving slips for the repairing 


of ships.”—Dated 27th July, 1857. 

The proposed slip differs from those now and hitherto in use in many 
respects ; it is intended to at a suftici depth of water to 
allow the vessel to be placed on the intended cradle. The cradle is 
constructed principally of wrought iron, with two or three ribs on each 
side, to be raised up nearly perpendicular to the height of the deck of 
the average of the vessels intended to be placed on the cradle. These 
ribs are to have regulating screws fixed in a slot or groove, to be moved 
to any height required, for the purpose of accurately fixing the vessel 
on the centre of the cradle. The cradle, with the vessel thus secured, is 
to be drawn up by the aid of powerful machinery to the top of the 
machine, which portion of the machine it is now proposed to be a lifting 
bridge, secured by a hinge joint at the top end, and the bottom end to be 
lifted when required by the aid of hydraulic pressure, so as to bring the 
bottom end on a level with the other, Thus the veasel and cradle are 
placed on level ground, and may be drawn to any distance required.— Not 
proceeded with. 





2041. NicoLas SaintTarD, Paris, “‘ Brake for railway and other carriages.”— 


Dated 27th July, 1857. 

This invention consists in mounting wheels or rollers on fixed axes 
behind or in front of the ordinary carriage wheels, and in arresting the 
rotation of these wheels by bringing b the additional wheel or 
roller and the carriage wheels a wedge or a cam fixed upon the additional 
wheel. The patentee proposes to have his brakes fittedin both sides of 
the carriages, and recommends their being applied on railways to every 
carriage in the train, so that when the train is made up, a connexion 
may be carried from the guard's van to every brake, As carriages on 
railways have to travel sometimes one end forward, and sometimes the 
other, he fits two cams to each supplementary wheel, one to act and 
cause a jam by being pulled up when the carriage is progressing in one 
direction, and the other to cause a jam by being pulled down when the 
carriage is moving in the contrary direction. He sometimes interposes 
springs between the cam and the wheels to which they are connected, in 
order more gradually to arrest the rotation of the ordinary carriage 
wheels. 

2042. Aucustin Monrera, Paris, “‘ Coupling carriages on railways.”"—Dated 
27th July, 1857. 

This consists in fitting in the end of one carriage between the two 
ordinary buffers a supplementary buffer-head, and in the end of another 
a hinged spring catch, which enters the buffer-head, and is maintained 
there by a latch, or by a spring, or other equivalent, or by a key. The 
whole of the carriages for a train can be coupled without the aid of 
attendants; and in order to uncouple them the latch has to be raised, 
or the key or a pin removed.—WNot proceeded with, 

~. a Ripspax, Minories, London, “ Ships’ scuttles.”—Dated 27th 
uly, 1857. 

This invention consists in forming the frames of scuttles, whether the 
frame by which the scuttle is connected to the ship's side, or the frame 
in which the glass is fitted, hollow, and in making one, two, or more 
apertures externally therein, which lead into one or more apertures 
opening internally. The internal apertures are all furnished with a 
valve or stopper for the purpose of closing them when requisite. It will 
be understood that the object of this i jon is the admission of air 
without the liability of water entering with it at such times as the 
scuttle itself cannot be opened. The inventor does not consider a valve 
necessary to the internally opening apertures, but it may be fitted thereto 
as a precautionary measare.—Not proceeded with. 


2046. Groner Tomiinson Bousrizup, Loughborough-park, Brixton, “ Re- 
tarding and stopping carriages on railways.”—A communication,— Dated 
27th July, 1857. 


The improvements consist in so combining apparatus that the brakes 
used therewith will be out of action so long as the power of the locomo- 
tive engine is acting to move the carriages attached thereto ; but as soon 
as the speed of the locomotive engine is reduced below that of the 
carriages attached thereto, the brakes will be applied to the wheels, or 
caused to act in such manner as to tend to prevent the further movement 
of the carriages, For these purposes the power of the locomotive engine 
is applied by means of a sliding bar to each carriage, on which there are 
two stops or projections, one to come into action on an elastic stop or 
projection on the carriage when the locomotive engine is moving forward, 
and the other or another elastic stop or projections on the carriage when 
the locomotive engine is moving backward. The ends of these sliding 
bars are to be arranged to be readily connected with each other, in order 
that the several sliding bars of the carriages composing a train may act 
as one bar. 








2048. Patrick Danvers, New York, and Grorex Wuitrie.p BIL.ines, 


Plainfield, New Jersey, ‘‘ Means for rolliag hoops and wheel tyres.”— 
Dated 27th July, 1857. 

The iron to form the hoop or tyre is bent up in any usual manner, and 
welded together at the ends. The hoop or tyre is then placed while in 
a heated state between a pair of rollers with grooved surfaces adapted 
to the sectional shape of the hoop or tyre, whether the same be flat, or 
formed with a flange, as for locomotives, &e, The said rollers are 
opened to receive the hoop or tyre, or forced together to roll the same by 
means of suitable screws and gearing, and the said rollers are connected 
toeach other, and driven by suitable gearing. The inventors provide 
above the said rollers a horizontal slide, fitted so as to be adjusted verti- 
cally, until it stands at the line of the diameter of the hoop or tyre to be 
rolled. On this slide two rollers are applied in sliding blocks, In such a 
manner that a screw fitted in the aforesaid slide with right and left- 
handed threads upon it shall project or retract the said rollers to the 
diameter of the hoop or tyre ; and these rollers, which gauge the diameter 
in connexion with the before ioned pressing rollers, form the 
tyre or hoop perfectly round, and of the correct size and shape. A 
roller or rollers applied on the aforesaid slide, taking the edges of the 
hoop or tyre, keep the same correctly in position,— Not proceeded with. 





2065. See Class 1. : 
2879. Jonny Groar, Wellington-street South, Strand, “ Stoppi 


or retard- 
ing carriages used on ordinary roads.”—A communication.—Dated 17th 
November, 1857. 

This invention has for its object the fixing of a brake on the fore 
wheels of carriages in so secure a manner that the wheels are instantly 
trigged, as by a drag chain, as soon as the horses stop. The arrangements 
adopted for the purpose cannot be described without reference to the 
drawings.—Complete specification. 


2079. James ALFrep Limpert, Royal Navy, “‘ Marine engines.”—Dated 31st 


July, 1857. 

This invention relates to a novel combination of the parts of marine 
steam engines, by which such engines may be made of a given power 
requiring considerably less room in the ship, having less dead weight, 
being simpler in construction, and less costly to manufacture, whilst the 
advantage of long ing rods, fi of parts, simplicity of con- 
struction, and ready access to every working part or surface for facility 
of examination or repair are retained. The form of engine to which 
these improvements relate is that known as the horizontal direct-acting 
marine engine for driving the screw propeller, the cylinders being on 
one side of the crank shaft, whilst the air pumps, condenser, hot-well, 
bilge, feed, and other pumps, are on the opposite side, and thereby 
balance the working of the engine, and the dead weight of the materials, 
The patentee obtains the advantages belonging to this invention by 
adopting the ordinary form of horizonial cylinder and piston instead of 
the trunk arrangement, and employing two piston rods; but instead of 
placing them vertically one above the other over the crank, or as here- 
tofore placed and combined with other parts of engines as heretofore 
constructed, he places the two piston rods diagonally, one on each side 
of the crank, one above and the other below the crank shaft. He 
connects or secures the outer end of these rods by means of a cross head, 
which, working horizontally, has a journal for the connecting rod end 
in the centre of its length on each side of which centre bearing there is 
a guide block, which works in a suitable flat or Y-guide over the con- 
denser and air pump, and the ends of the cross heads are so formed or 
constructed that the one is turned upward and the other downward 
forming lugs or bosses through which the ends of the piston rods pass 
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and wherein they are secured. Thus, instead of forming the guide 
bearings at the outside or extreme ends, or having only one bearing or 
guide in the centre of the cross head, he has two bearings, and brings 
them within the extreme ends, and so divides the strain, equalises the 
wear, and economises space, whilst each part can be readily got at. He 
is enabled by this arrangement and novel construction of condenser 
apparatus arranged on the opposite side of the crank shaft to that upon 
which the steam cylinders are, to bring the steam cylinders closer 
together, side by side, and thus to give greater stability as well as com- 
pactness to the engine. He works the air pump belonging to each 
cylinder direct from the steam piston, by means of a rod working 
through a stuffing box in the cylinder cover, and he uses a double-acting 
pump with valves suitable to such form of pump, but he arranges the 
foot valves on the one side of the pump, whilst two sets of delivery valves, 
having together greatly increased area, are placed on opposite sides. The 
valves are connected with the corresponding ends of the air pump by 
means of suitable passages. He works the slide valves of the steam 
cylinders, which are double ported, by means of a short weigh shaft 
supported in a single long bearing formed by a pedestal above the air 
pump jacket, delivery pipe, or frame, the slide being worked by the 
eccentric gearing in the ordinary way. The expansion valve gearing 
is placed in the centre, or between the engine, instead of one on the 
outsides. He works the starting gear by means of a horizontal instead 
of a vertical wheel. He combines the throttle, blow through, expansion 
valves, and injection cock handles, together with the starting gear levers, 
and the pressure and vacuum gauges and other indicating or recording 
instruments or apparatus may be fixed on the same standard or pedestal. 
He requires only three bearings for the crank shaft constructed according 
to his invention. By the arrangement of a high hot-well in the centre 
or between the two condensers and air pumps, and by the arrangements 
of .passages across the condenser connecting the air pumps with the 
delivery valves as before described, he is enabled to give larger cubical 
contents to the hot-well, thus forming a kind of air vessel by which the 
strain upon the air pumps will be reduced. By this arrangement the 
delivery valves at the bottom of the hot-well are at the lowest level of 
the condenser, which is of great advantage in working, and enables a 
better vacuum to be maintained than where they are above the con- 
denser space, and above the level of the air pumps, The improved 
horizontal air pumps will not possess the disadvantages which ordi- 
narily pertain to that kind of pump, viz, that the vacuum attainable 
and maintainable is not so good as in vertical air pumps, and 
that they work by starts, at one ‘time gorging themselves, whilst at 
another not drawing at all, thereby throwing great strain on the working 
parts; moreover, when giving the full injection, it is delivered with a 
blow at each end of the pump. The first and second of these failings of 
the ordinary pumps may be attributable to the largeness of the end 
spaces, which are commonly of larger contents than the pump itself; 
consequently the air in and above the water is only compressed at every 
stroke of the pump, hence the cause of defective vacuum; and for the 
same reason for several strokes the pump will not draw at all until the 
weight of water in the condenser forces its way into the pump, and com- 
pletely fills it, when, from the contracted area of the delivery valves, it 
cannot discharge itself freely, and thereby throws an undue strain on the 
working parts, By the patentee’s arrangements the difficulties are 
entirely obviated, by making the end spaces of the air-pump much 
smaller than the barrel, and by making the delivery valves of larger area 
than the pump; and he effects this by placing the main delivery valves 
for the water below the bottom of the pump, and the minor delivery 
valves for air above the top of the pump; and as the passages across the 
condenser will always remain filled, the real end space will be that 
resulting from the measurement of the top of the water only; thus the 
distance from the end of the pump to the air pump door, multiplied by 
the area of the pump added to the cubical contents of the space under 
the minor delivery valves, would give about five cubie feet; whilst in the 
air pumps of the “ Cwesar's” engines there is a space of ten cubic feet for 
the same horse-power. The third defect in the ordinary horizontal air 
pump, before referred to, may be found in the contracted area of the 
delivery valves, which are usually of the same area as the foot valves ; 
when in practice they ought to be larger, as the pump draws through the 
foot valves during the whole stroke, but has to expel the same quantity 
of water during only part of the stroke in consequence of the com- 
pression of the air which takes place, and hence it is discharged with 
greater velocity, which produces the shock or blow at the end of the 
stroke as before referred to. In consequence of placing the air pumps 
on each side of the hot well and condenser on the outside of the engine, 
greater freedom of access is obtained to every part of the air pumps, as 
also to the foot valves and passages, the doors or covers of which being 
at the bottom of the frame, and, unincumbered, may be removed without 
disturbing any other part of the engine. He conveys the steam from 
the boilers by the means of a single steam pipe, baving a double bend 
connecting by a T-piece, or pipe, the two cylinders, and within the 
T-piece he arranges the valves by which the admission of steam is 
regulated, and may be admitted to both or only one of the cylinders. 
He constructs the exhaust passages of the two cylinders by means of 
a semi-circular disc or plate for elosing or shutting off communica- 
tion with either engine in case of accident, or when from any 


~ . 
cause only one engine is in use, 


Crass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dressing Fabrics, Se. 


2082. WittiAM Jonunson, Stockport, Lancashire, ‘‘ Looms for weaving.”-— 


Dated 25th July, 1857. 

This invention consists, First, in an improved mode or method of form 
ing the shed of the warp in the loom, by which one half of the healds 
usually employed for that purpose are dispensed with; and secondly, in 
an improved arrangement of parts applied to the shuttle box for holding 
and releasing the shuttle, These improvements cannot e described in 
detail without reference to the drawings. 


2036. Joun Gunes, Wellington-street South, Strand, ‘ Doubling machines.” 


—A communication.— Dated 27th July, 1857. 

The inventor proposes to make a transversal doubling machine, to be 
used or put in motion by hand or other power, by placing on a framing 
the necessary parts. On the cross pieces infront of the frame he places 
a bar, which serves to support the threads. At back of this is placed a 
bar, serving as bearer to the guides or thread holders, which rest on a 
moveable carriage with come-and-go motion to move the conducting 
pulley. A moulinet placed vertically serves to work the swipe, which 
raises the bobbin on the breakage of one of the threads, and is placed 
horizontally under the axis of the moulinet. A pedal placed hor: zontally 
on the table of the apparatus, and furnished with a cord, serves (being 
counter weighted) to raise the bobbins communicating with « metal 
swipe, which serves to hold the bobbin while the broken thread is re- 
paired, Cross pieces carrying small pulleys support or suspend the 
counterweight. In front of the guides, and at the back of the machine, 
are drums which move the bobbins, and communicate by means of pul- 
Jeys with the driving wheel, and thence by a band to the motor wheel. 
Any number of threads or bobbins may be used in this apparatus as may 
be found convenient.— Not proceeded with. 

BLAKE Wiuiiamson, Bradford, Yorkshire, ‘‘ Looms em- 
ployed for weaving textile fabrics and fibrous materials.”—Dated 27th 
July, 1857. 

This invention consists in constructing looms for weaving textile 
fabrics and fibrous materials, with a seli-acting motion apparatus or 
contrivance for stopping them when any of the warp threads break or 
slacken. The patentee employs a number of needles with holes in them, 
similar to “mails,” or common darning needles, which he hangs or 
strings one upon each separate warp thread, either in advance of, or 
behind, or in the midst of the healds or heddles of the loom, and in 
such manner that they may rise and fall along with the healds or 
heddles, which are actuated in the ordinary manner (or the needles 
may be arranged to remain stationary if preferred). And he so 
disposes or places thé needles in a guide or stay, as to allow of a vertical 
play or motion, and to keep them upright when the breaking of only 
one or more of the warp threads allows any of them to fall, And 
further, he attaches to the loom an upright hammer standing above the 
weft fork ordinarily employed for stopping the loom, as before stated, the 
said hammer being held up (while the loom is working) by a lever or 








slide conveniently placed for the purpose. And, also, he employ 
band, or one or more iron rods, and causes it or them to move back- 
wards and forwards underneath the needles, the effect and consequence 
of which arrangement is as follows:—When a warp thread breaks or 
the corr ding needle drops perpendicularly, and its lower 
end falls into a grooved board placed for the purpose of receiving it. The 
band or the rods, which previously could travel or move freely, will now 
come into contact with the needle ; the needle and board remaining still, 
the band will give way, and will actuate the before-mentioned lever or 
slide, and remove its head from under the h which, q ly, 
will drop on to the weft fork; and this fork being held down, will 
immediately stop the working of the loom, by means of the arrange- 
ments ordinarily adopted when forks are employed, as above mentioned, 
for stopping looms upon the breaking of the weft threads, 








$112. Cuartes Wuinstow, Massachusetts, United States, ‘Elastic gore 


cloth.”—Dated 18th December, 1857. 

The elastic fabric on which this invention is based is either one made 
of common cloth and stretched, and united by an elastic cement, or that 
for which letters patent of the United States of America were granted 
on or about the 6th of May 1856, to Henry G. Tyler and John Helm, 
such elastic fabric being composed of two pieces of cloth, either woven 
or otherwise made with the threads of the weft in a diagonal position, or 
at an acute angle to the threads of the warp, and combined and caused 
to adhere together by a cement composed either of india-rubber or 
gutta-percha, the two pieces of cloth being united by the compound, and 
the latter being united by the compound, and the latter being afterwards 
vuleanised or not, as the circumstances may require. The inventor 
claims an elastic band or gore cloth, when made not only of a fabric com- 
posed of a cement of india-rubber or gutta-percha and two pieces of 
cloth in which the warp and weft of each piece are made to cross one 
another diagonally or at acute angles, but with the edges of the cloth cut 
and overlapped, and cemented down in a line or lines out of parallelism 
with either the warp or weft threads, the line of maximum elasticity in 
the binding making that angle with the warp as well as the weft which 
is the complement of half the angle which they make with each other. 


—Complete specification. 


Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour Mills, 


Manures, &c. 


2008. WituiAM Epwarp Newron, Chancery-lane, “ Reaping and mowing 
lean Yk ; 


tion.—Dated 20th June, 1857, 

The improved reaping and mowing machine, which forms the subject 
of the present invention, various impr in this kind of 
machinery, and consists of a rectangular frame supported by a pair of 
running wheels, either of which can act as the driving wheel, or they 
may both be made to actin unison. Secured to the spokes of these wheels 
are spur wheels, gearing into pinions placed loosely on the ends of a 
horizontal shaft. To this shaft are permanently secured two caps, 
within each of which a pawl is secured, and these pawls catch into the 
teeth of ratchet wheels which are attached to the inner sides of the 
pinions. On the horizontal shaft is fitted a bevel wheel, gearing into a 
bevel pinion at the upper end of an inclined shaft, which runs in suit- 
able bearings attached to the rectangular frame, At the lower end of 
the shaft is a crank pulley to which one end of a connecting rod is 
attached, the opposite end being pivoted to the sickle or cutting appara- 
tus, which works between the fingers upon the finger or cutting bar. 
The cutter bar and apparatus connected therewith is suspended from the 
machine by a hinge or universal joint, so as to allow it to accommodate 
itself to the uneven surface of the ground, To the inner end of the 
finger or cutter bar is secured an inclined bar, the upper end of which 
is attached to asmall rod, by a pivot forming the hinge or universal 
joint, which will allow the finger bar and sickle or cutter bar to accom- 
modate themselves to the uneven surfaces of the ground. As the 
machine is drawn along, the spur wheels which are attached to the 
driving or running wheels actuate the pinions, and the teeth of the 
ratchet wheels, by catching against the pawls, cause the horizontal shaft 
to rotate, and motion is thereby communicated to the sickle or cutting 
apparatus through the fi of the inclined shaft and connecting rod. 
In case of the machine being moved backwards, the sickle or cutting 
apparatus is not operated upon by the gearing, as the teeth of the ratchet 
wheels then move under their respective pawls, and therefore the 
machine can be moved back as readily as an empty cart. When the 
machine is required to move on a curve, either to the right or left, the 
knives are kept in proper motion, hence the danger of clogging is 
obviated. When the machine is not in operation, the cutter bar can be 
disconnected from the wheels. By placing the machine in two wheels, 
either of which is at liberty to act as a driver independent of the other, 
whilst at the same time they act in harmony, the machine is rendered 
strong and durable, and all the weight being placed on the running 
wheels, where it is required to give power to the stroke of the knife, the 
machine is less liable to clog, and runs easily while at the same time all 
side draught is obviated or prevented. 











2017. Josxru Kinsy, Bedicote, Oxon, “ Hay and other rakes,”—-Dated 


22nd duly, 1857. 

Heretofore, in the construction of rakes for the taking up of hay and 
other crops, the tines and parts have been so arranged that, when the 
tines have raked up and collected a quantity of hay, in place of 
Cepositing such quantity on the land as heretofore, such quantity is 
caused to pass to, and to be received by, a cradle or receiver carried 
at the back of the rake, and which cradle or receiver is arranged to be 
tilted over when a considerable accumulation has taken place therein; 
and the peculiarity of the said invention, therefore, consists in com- 
bining a cradle or receiver with a rake, in a suitable manner to receive 
a more considerable portion of a crop than the rake is capable of hold- 
ing at one time, and then to deposit such larger accumulation from the 
cradle or receiver. Reference to the drawings is essential to a complete 
description of the drawings. 


2018. Henry Dovunton, Lambeth, ‘‘ Drain and other pipes.”—Dated 22nd 


According to this invention the dies or orifices through which the 
clay is expressed by any suitable expressing machinery, are formed with 
cutters or parts, in such manner that in making cylindrical pipes they 
shall be grooved or cut longitudinaily, both internally and externally, 
in an inclined direction to a radial line, so that each pipe may readily 
be divided into two parts longitudinally. It is preferred to give addi- 
tional thickness on the sides of the pipe where such inclined grooves 
or cuts are produced, so as to obtain additional strength at those parts, 
and such grooves or inclined cuts are made both when producing cylin- 
drical pipes with sockets or part sockets, and also when producing plain 
cylindrical pipes, the sockets as well as the other parts of the pipes being 
made with such inclined cuts both inside and outside. When the lon- 
gitudinal cuts or grooves are made with a view to separate a cylindrical 
pipe into two parts longitudinally, one part being greater, and the other 
less than half, then the cuts and grooves interior or exterior may be 
made in radial lines, or inclined thereto; and where such cuts or grooves 
are made the thickness or substance of the pipe is increased as before 
mentioned. By thus making earthenware drain and other pipes, they 
can be dried and burned without being divided, and the dividing may 
be delayed till it is desired to remove the upper part of any of such 
pipes for the purpose of examination and cleansing of the interior 
thereof, and by reason of the inclined directions of the divided surfaces 
produced, the parts when combined will not be liable to shift laterally 
as the parts fit one into the other. 


3023. Freprrick OLpriELp Warp, Cork-street, Burlington-gardens, ‘‘ Manu- 


facturing manure and obtaining accessory products.’’— Partly a communi- 
cation.—Dated 5th December, 1857. 

The only sorts of mixed refuse or materials to which the present in- 
vention relates, are those containing azotised matter not readily putresci- 
ble (as wool, leather, or silk), mixed or combined with vegetable fibre 
(as cotton, flax, hemp), or with greasy matter (as oil). Mixed rags are 
the most important example of materials containing azotised matter not 
readily putrescible together with vegetable fibre; the refuse of the wool 
manufacture called shoddy is the principal mixed material containing 
such azotised matter imbued with oil. The inventor emp'oys a novel 
combination of means having for their result to bring the azotised portion 
of mixed materials quickly, and at little cost, into a peculiar condition, 
in which, while retaining their form, they are hydrated or increased in 
weight by the fixation of a proportion of water, at the same time being 


1997. GronGx Joun NEwbuRY, Straitsmouth, Greenwich, “‘ Window blinds. 





dered crisp or incoherent, and undergoing a marked change as to 
their chemical composition and qualities; becoming, for example, soluble 
to a great extent in water, capable of yielding rapidly, when applied to 
the soil (among other things), uluric acid and ammonia, and forming 
when pulverised a portable manure of very superior quality. A further 
result of this new combination of means is to shorten and facilitate 
the process of treating such materials, when manufacturing manure, and 
recovering products therefrom. In carrying this invention into 
effect the inventor employs a closed boiler or digester of any 
convenient form and size. There must also be provided, either in 
the structure of the digester itself, or as part of the apparatus 
used therewith, suitable appliances to protect the materials 
under treatment from the injurious action of condensation 
water in excess. These appliances may vary, but the form thereof 
which he prefers consists in an inner case or cradle, rather less in 
height and diameter than the cylindrical portion of the digester into 
which it may be let down, and from which it may be lifted out by the 
means of a crane. The sides of this case or cradle should be per- 
forated with numerous holes to admit steam, but its lid and its lower 
part should be unperforated, the object of the case or cradle being to 
hold the materials under treatment, and to protect them from the con- 
tact of any condensation water that may be formed in the interior of 
the digester, and run down its sides, or accumulate at the bottom, or 
drip from the lid. To obviate, as much as possible, loss of heat by radia- 
tion, which involves formation of condensation water (and, consequently, 
waste of fuel), the digester should be carefully clothed with non-con- 
ducting material. Should it be desired to facilitate the lifting of the 
materials in and out, by dividing the weight, this can be readily effected 
by providing several cases or cradles of similar diameter, but leas 
height, made to fit one on the other in the digester, each serving as a lid 
to the one beneath, and the top one having alid of itsown. The mixed 
rags or other such materials containing azotised matter mixed with 
vegetable fibre, after being well beaten (preferably in a paper maker's 
rag-beating machine) to separate inert dust and grit, are put into the 
cradle or cradles, and lifted into the digester, the lid of which is then 
screwed down steam-tight. Steam from a generator is then turned on 
through a tube and stop cock in the usual way, at a temperature, and 
for a time, which may vary within wide limits. The inventor has 
obtained good results, for example, with steam at from three to seven 
atmospheres pressure, kept up from two to four hours’ time, the time 
being lengthened when the temperature and pressure are diminished, 
and vice versa; but he recommends, as a good working average, steam at 
about five atmospheres pressure, and continued for about three hours’ 
time. The effect of these arrangements he has found to be, on the one 
hand, most effectually to defend the materials from the contact or drip 
of any excess of condensation water that may form as aforesaid, and, on 
the other hand, to admit to the materials a sufficiency of steam to 
hydrate their azotised ingredients, and to produce the above-described 
peculiar transformation thereof. It will be, therefore, readily understood 
that the mode of protecting the material under treatment from excess 
of condensation water is susceptible of many variations. The mechanical 
means available for separating the manure product from the fibrous 
product are, it will be readily understood, numerous, and susceptible of 
many modifications.—Complete specification, 


Cuiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 


ments, Glass, Paint, House Fittings, Warming, Ventilating, §c. 


1980. See Class 10. 
2102. See Class 1. 
2065. Joun and DANIEL BertwistLE, Padiham, Lancaster, ‘‘ Ventilating.”— 


Dated 29th July, 1857 

This invention is particularly applicable to ventilating rooms or apart- 
ments, but it may be applied to churches, ships, sheds, and other build- 
ings. In performing the invention the inventors prefer to admit the 
fresh air through a suitably perforated window sill, or at any convenient 
place near the floor of the room or building, and to allow the vitiated 
air to escape through a perforated plate or opening near the ceiling or 
upper portion of the room or building to be ventilated. By this means 
a constant circulation is kept up. The openings for the ingress and 
egress of air may be partially closed by wire gauze or other means, and 
dampers and shutters are applied to close the opening when required. 
The invention also consists in a self-acting damper applied to the upper 
or lower opening, and acted upon by the current of air through the 
lower opening, or vice versd, to regulate the current of air through the 
room or building.— Not proceeded with. 


Ciass 6.—FIRE-ARMS. 





Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 


ments of War or for Defence, Gun Carriages, ce. 


2072. WitLiaM Stettixius CLARK, High Holborn, “ Kegs for holding gun- 


—— - articles of a similar nature.”—A communication dated 29th 
uly, 1857. 

The inventor employs corrugated metal cylinders so made as to 
resemble the ordinary wooden keg, those corrugations giving strength 
and convenience for handling. He also loys a brace Iding in 
addition to the plain head of the keg; this also gives strength at the 
perimiter of the head and ends of the cylinder projecting beyond the 
heads called the chine, and in an essential degree contributes to the 
facility of handling, and by casting the female screw on a mandril, and 
thus by the union of the metal employed he dispenses with soldering a 
previously formed screw, and avoids the raising of a ring on the inside 
of the head. He also forms a slot in the head of the screw fitting the nut 
for passing tape under the label, enabling the manufacturer to perma- 
nently fix his address card thereon, preventing counterfeiting of the 
contents by refilling the keg with lower grades of powder.—Not proceeded 
with, 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, §c. 
We 
—Dated 20th July, 1857, 

This invention relates to certain improvements in those manufactures 
now in use as imitations of, and substitutes for, venetian blinds, whereby 
such blinds are rendered more suitable for warm climates, and more 
generally useful, whilst the effect produced approaches nearer to the 
real venetian blinds than has hitherto been accomplished by the ordinary 
painted and printed imitations now in use. The principle or main 
features of the improvements, which may be modified in a variety of ways, 
consists in the manufacture or production of imitation venetian blinds, 
by combining an open or light fabric, such as plain or ornamental net, 
constituting the ground-work or main body of the blind, or the spaces 
between the laths with a thicker fabric, or with any suitable, flexible, 
and more substantial material for the imitation laths, so that on rolling 
up the blind round its roller, the imitation laths will become curved or 
corrugated in the direction of their length, thereby producing a better 
effect, and strengthening the blind so as to prevent it from curling in at 
the sides, and becoming creased or puckered when being rolled up. If 
desired the blind may be run up by means of draw strings passed through 
the imitation laths, as in ordinary venetian blinds, but the patentee does 
not confine himself to any particular mode of drawing up such blinds, 


2035, FREDERICK O&TZMANN and Tuomas Luis PLUMB, Great Russell-street, 


a London, *‘ Upright pianoforte actions.”—Dated 25th July, 
357. 

These improvements consist in so constructing the action of an upright 
pianoforte that the hopper, which is supported from the back end of the 
key as usual, shall take effect directly on the butt of the hammer, and 
cause it to strike the blow without the intervention of a sticker or rod. 
A surface is also formed on the hammer butt, which comes in contact 
with a part of, or fixed to the hopper when the hammer falls off, and so 
arrests its fall, and forms a check in its tendency to vibratory motion. 
The hopper is a part raised from the back end of the key, and is fitted 
and regulated in the usualmanner. The hammers are suitablymounted 
on the hammer rail, and the contact parts of the hopper and butt covered 
with leather or other suitable material. Another part of the improve- 
ments in the actions of such pianos is the ing and applying the 











THE ENGIN 





Fes. 12, 1858, 


dampers on the back end of the keys, or it may be to the hopper block 
attached to the keys, so that the rise of that end of the key produced by 
the act of striking a note, removes the damper from the string or strings 
struck by the motion of such key. In order to remove the whole of the 
dampers from the strings by means of the pedal, the patentees mount 
the whole key board, or as much of it as is necessary, so that it can be 
slid bodily towards or from the strings, thereby removing the whole of 
the dampers from, or placing them in contact with, the strings, This 
sliding action is communicated by the pedal when required, 


Crass 8.—GAS. 
Including Manufacturing Apparatus and Processes, Meters, Regulators, 
Purifying Apparatus, §c. 

2101. Greorce Broons Pettit, and Henry FLY Stn, Oxford-street, 
London, ‘‘ Cap or cover for the glasses of gas and other lights.—Dated 
1st August, 1857. : 

This cap is intended to be placed over or upon the chimneys or globes 
of gus and other lights to prevent the smoke therefrom blackening the 
ceiling or anything which may be over them, while at the same time it 
allows passage for the products of combus tion to pass off from the 
chimney or globes. The patentees are aware that Blass caps have 
already been used which rest directly upon the top of the globes, and 
are hollowed out all round their edge to allow of the products of com- 
bustion passing off through the openings thus made. LBeing in glass 
they are necessarily heavy, and are liable to break and cut and damage 
whatever they may happen to fall upon. This invention consists in the 
combination of a metal or other frame, fitted over, or upon, or formed 
in a piece with the glass chimney or globe, with mica or tale. The mica 
or tale may be in the form of a fiat disc or of a cone, or of any desired 
shape into which the mica or talc can be formed. By the combination 
of a frame and a cap or cover of mica or of tale great lightness is 
secured, all danger of damage from any accident thereto is avoided, and 
the products of combustion are effectually prevented from blackening 
anything which may be over the light; and by taking care to allow suifi- 
cient space between the surface of the talc and the upper edge of the 
chimney or globe, the passing off of the products of combustion is pro- 
vided for, which are, in effect, divided into numerous currents and driven 
out all round the edges of the mica or tale cover. 











Ciass 9.—ELECTRICITY.—None. 


Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1897. Josern Ginns, Abingdon-street, Westminster, London, “* Extracting 
gold and silver from their matrices.”—Dated sth July, 1857. mn : 
This invention consists in the following improved process, which is 
performed, Firstly, by washing through sieves the diluvial sands and 
gravels of the geologists, so as to obtain about one-thirtieth part of the 
original bulk after such bulk has been freed from the large stones and 
pebbles, which process the patentee calls concentrating; and, Secondly, 
by re-grinding or re-crushing this materizl so concentrated, and which 
contains the metallic particles, the second crushing machine being at 
the same time charged with quicksilver, and he causes the concentrated 
material, whether crushed or ground rock (first being concentrated), or 
concentrated diluvial sands or gravel to’be ground fine, that it shall, while 
passing and repassing over the surface of the quicksilver, resemble mud, 
and for the more perfect grinding, and to carry off the muddy substances 
when so formed, he causes water tv flow through the crushing machine ; 
and, Thirdly, he sometimes smelts or amalgamates this concentrated mate- 
rial, instead of grinding, as described in the second part of the invention, 
and for the more perfect operation of some of the processes, and for main- 
taining the quicksilver in a state of greater fluidity, he causes a small 
quantity of nitre from time to time to be put into the second crushing 
machine along with the quicksilver whilst the process is being carried on. 
What he means by concentrating the materials, is separating the small par- 
ticles by washing and sifting in the case of diluvial soils, as already de- 
scribed ; and what he means by concentrating in the case of crushed rock, 
is separating the metallic particles by their gravities, which is effected by 
washing such crushed material in the manner usually practised in mining 
operations. And, further, he does not confine himself to the con- 
centration of these materials to one-thirtieth of the original bulk; 
sometimes he varies this degree of concentration according to the size 
of the metallic particles; but he finds from experience that, generally, 
that degree of concentration, or thereabouts, is best, though he has found 
some materials which are more conveniently, and may be more pro- 
fitably worked when concentrated to a less degree; sometimes, when 
concentrated to one-tenth or one-sixth of the original bulk only, after 
such materials have been freed from all the stone or gravel longer than 
ane inch in diameter, The mode in which he separates the large gravel 
from the small gravel, or sand, is performed by constructing a large 
evlinder of considerable diameter; this cylinder is covered, on its 
external surface, with pierced plates or wire sieves, and in running in 
water in a cistern, which cistern receives the concentrated or small 
materials. On the interior of this cylinder strips of wood are placed 
parallel to its axis, so that the gravel and sand are lifted a considerable 
distance, and are repeatedly let fall into the water before they 
escape; by this means a considerable concussion will be created by 
reason of the fall of the gravel upon the water, and it is by this means 
that the large particles are separated from the small, so as to allow of 
the small passing into the cistern in which the cylinder runs, One of 
the bearings of the cylinder is placed higher on the feeding end than it 
is on the discharging end, by which means tle material is carried 
forward towards the discharging end; and inorder to discharge the 
material a sloping catch-plate is placed in the discharging end of the 
cylinder above the water surface, and over the side of the cistern. For 
the second grinding he uses such crushing machines as admit of the 
crushers passing very slowly, so as not to give a greater velocity to the 
water than about twenty-five revolutions per minute, where the diameter 
of the grinding basin is about thirty inches, and so on for machines 
where the basin is of larger diameter, the velocity of the crushers to be 
proportionately reduced. 
1898. Hitary NicuoLas Nissen, Mark-lane, London 
to water marks upon paper.’ —Dated 8th July, 1857. 
This invention consists in taking paper after it comes from the mill, 
in damping it to such an extent as will not deprive it of its 
subjecting it to pressure under metal letters, types, or devices 
ordinary hand or other printing press; but in order to obtain a perfect 
and lasting impression, the inventor removes the tympan, and thus the 
paper is exposed to the metal, type, or device, on one surface, while the 
other surface is in contact with the platten or with the cylinder.—.Jot 
proceeded with. 
1900. Lovis Apert Banx, Greek-street, Soho, ‘‘ Manufacture and appli- 
cation of certain metallic alloys.”— Dated 8th July, 1857 
This invention consists in the manufacture and application to the 
purposes of sheathing for ships, boiler plates, tubes, and other similar 
purposes, of metallic alloys composed of copper, tin, and spelter, the 
articles manufactured from these alloys being afterwards galvanised.— 
Not proceeded with. 
1901. Lovis AtBert Baux, Greek-street. Solo, ‘* 
the apparatus employed therein.” —Dated 8th July, 1857. 
This invention relates to an improved system or mode of galvanising 
metals, whereby the great loss at present arising by the formation of 
“dross” is, to a very great extent, prevented. In carrying out this 
invention, after the metal to be galvanised has been passed through the 
ordinary acid baths, and been dried, it is immersed in the ordinary 
spelter bath, which is kept in a state of gentle agitation by any con- 
venient mechanical arrangement. In place of using sal ammoniac on 
the top of the bath, as at present employed in the galvanising process, 
the inventor employs resinous and fatty matter, either combined or 
separate, to cover the surface of the bath, for the purpose of preventing 
oxidation. By this means he is enabled to prevent the formation of 
dross or muriate and ammoniac of zinc, which is generally precipitated 
to the bottom of the bath in the ordinary modes of conducting the 
galvanising process, In some cases he proposes to introduce the articles 
to be galvanised into the spelter bath from the sides or bottom, in place 
of immersing them from the surface, whereby he protects the spelter 
from the action of the air, the bath being also closed by a lid or cover, 
which is luted so as to be perfectly air tight. For the facility of intro- 
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ducing wire or bars of metal into the bath from the sides or bottom, he 


employs suitable stop cocks fitted with funnel mouths. On opening the | 
cock, the bar to be galvanised is pushed through it, and the small quantity | 
of molten metal which escapes into the funnel mouth is partially cooled 
by the application of a wet rag, or sponge, or other cooling agent, to the } 
sidea of the funnel mouth, so as to keep the metal in a semi-fiuid state, 
whereby the metal itself forms the barrier against any further escape 
from the bath.—Not proceeded with. 

1907. Jonn Dunsmore Mac Nicon, Manchester, ‘‘ Cylinder printing.”— 
Dated 9th July, 1857. 

The inventor proposes to make the ‘ doctor” of a strong solid piece of 
metal, with strong bushes at each end, so that when it comes in contact 
with the copper rollers it will not give way so as to make scratches or 
damages. By this kind of a doctor he is able to print blotch grounds 
as well as white grounds by the machine, the former having been hitherto 
done by hand, or what is termed “ block printing.” By this arrangement 
of doctor, and making it the whole width of the copper roller, he is 
enabled to print a solid six, eight, or ten inches, or the whole width of 
the cloth, if desired; whereas, on the present system, a solid cannot be 
produced of more than about one inch and a half in breadth.— Not pro- 
ceeded with. 

1908. Jomn Jutrus Crrropr CiEerviniz, Newman-street, London, “ Oil- 
cloth and imitation leather.”"—A communication.—Dated 9th July, 1857. 

Tnis invention consists in the manufacture of coloured oil-cloths and 
imitation leather by a new process, different from the processes at present 
in use. Instead of painting and printing with oil colours upon a ground 
made on a white fabric, as oil cloths are now generally made on a white 
ground, the patentee employs a fabric of any design and material, 
previously dyed or printed by any of the processes used in dyeing and 
printing woven stuffs. On this fabric he makes a transparent oily ground 
by applying upon it successively three or four coatings of clarified linseed 
oil, previously made drying in the usual way, by boiling it with metallic 
oxides, leaving, of course, each coating to dry either in the open air or 
drying-room, before applying a subsequent coating. He then makes the 
surface of the article smooth by rubbing it with pumice-stone, as is 
generally done in oil-cloth manufactories ; and, lastly, he applies upon it 
a hard varnish, such as asphalte varnish, to which he sometimes adds a 
emall quantity of Prussian blue for black articles, and copal varnish for 
all coloured articles. When he wants the above coating to remain 
entirely on the surface of the fabric or cloth without penetrating it, 
which is preferable to make superior articles, he prepares the cloth by 
applying upon it, before the oily coatings, one or two coatings of mucilage, 
and then, when dry, he applies the oily coating as above. Another part 
of the invention consists in making ornamental oil cloth to imitate 
damask, and figured, and watered stuffs, and alsoto imitate wovenstraw for 
ladies’ bonnets and for childr@n’s hats, He does this by different processes, 
The first process consists in passing the oil cloth between a pair of rollers, 
one of them having engraved negatively on its surface the design of the 
stuff which he intends to imitate; this design will appear positively on 
the oil cloth. By the second process he firstly makes, through galvano - 
plastic, a copper plate from the stuff itself which he intends to imitate, 
and he then employs such plate to emboss the oil cloth through the 
medium of an ordinary press. By a third precess he lays upon the oil 
cloth which he wishes to ornament a piece of the stuff which he 
intends to imitate, and passes the two pieces together between a pair of 
rollers. Another part of the invention consists in making oil cloths with 
damask or figured stuffs. He does this in exactly the same way as in 
manufacturing common oil cloth, by applying upon the stuff three or four 
coatings of drying linseed oil, either pure or coloured, as above described ; 
lastly, he varnishes the article, Another part of the invention consists 
in the manner of preparing the stuff before the application of the oily 
coating, and in the manner of finishing the article after such an applica- 
tion. This improvement consists in burning off the surface wool or nap 
of the cloth or stuff, as is done by calico printers. Then he ca!lenders the 
cloths; then applies upon it the oily coating by either of the above 
described processes; then varnishes the article, and, lastly, calenders it 
again with hot rollers. In this manner he suppresses altogether the opera- 
tion of smoothing the surface of the article by means of pumice-stone, 
which isexpensive and injurious tothe strength of the article itself. Another 
part of this invention consists in colouring the oil cloth by means of dry 
powders of any kind, For such purpose the patentee spreads with a sieve 
upon the last coating, before it is quite dry, the colouring ; and when this 
last is quite dry, calenders the article as above. Sometimes he applies, as 
colouring powder, ground wool or silk, to give to the article the appear- 
ance of woollen or silk stuffs. In this case, after having spread upon 
the article the powder as above described, he brushes it with a soft brush 
to lay down the hair in the same direction. Sometimes he applies upon 
the oil cioth, made in the last described way, all the above described pro- 
cesses for ornamentally embossing the article, and sometimes prints upon 
it with dyeing or oil colours. Sometimes he applies this part of the in- 
vention to imitations of articles made of cloth, or any other material, 
such as hats, bonnets, caps. He applies upon the shapes of such articles 
an oily coating, such as that described for the oil cloth, and then covers 
it with ground silk, wool, &e. Another part of this invention consists 
in making the oily coating upon a surface different from that on which 
it is required, and then transferring it, and fixing it upon the latter sur- 
face. For such purpose he makes the said coating upon a cloth stretched 
on a frame, having previously covered this cloth with a paste coating. 
When the oily coating is dry he wets the cloth from underneath, 
which the said coating to separate in the form of a thin 
sheet. He then lays this sheet on the surface on which it is to remain, 
and fixes it to that surface by keeping the article for a little while in a 
stove, and by rolling it between moderately hot rollers, He applies the 
oil cloth made by all the above described processes for all purposes con- 
nected with decoration of furniture and clothing to which they may be 
usefully applied. He specifies more particularly its application as a 
substitute for paper hangings, table covers, chair covers, book binding, 
for making bonnets, caps, waterproof gaiters, umbrellas, parasols, 
imitation of leather for boots and shoes, for trunks, boxes and travelling 
portmanteaus, for shakos and other military accoutrements, and gene- 
rally for all articles combining the qualities of impermeability and 
cheapness. He also makes a special application of some of the above 
described improvements to the manufacture of awnings and carriage 
tops. In such manufacture, as well as that of the article for umbrellas 
and parasols, he also makes use of another improvement, which consists 
in dipping the cloth before coating it in an infusion or decoction of tannin, 
in order to increase the strength of the cloth, and to make it more im- 
pervious to atmospheric influences, 
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Tuomas Lewis, Henry Parrisu, Birmingham, Warwickshire, and 
ext Marvin Roperts, Dolgelly, Merionethshire, ** Separation and 
extraction of copper from its ores.”— Dated 9th July, 1857. 
This invention has for its object the chemical treatment of copper 
ores, 80 as to obtain a greater per centage of pure copper from the 
qualities of ore at present employed, and also to render available refuse 
ore, so that that which is now thrown aside as waste, by being treated 
according to this process, will be made to yield pure copper in sufficient 
quantity to render its employment profitable. The patentees are thus 
enabled to dispense with many of the operations now essential to the 
ordinary processes of extracting copper, avoiding considerable delay, 
expense of fuel, and cost of freight and carriage upon the vyalucless 
portions of the ore, whilst that refuse which now cumbers the mines and 
works can also be profitably worked up, The process is as follows :— 
The ore as produced from the mines is first carefully assorted, and if in 
too large boulders, it is broken up into lumps of about two or three 
inches cube. ‘These lumps are then conveyed to a kiln or furnace of any 
suitable description (that which is preferred being similar to a drawing- 
out lime kiln, slightly modified to suit the purpose, but many kinds of 
furnace will answer for this operation). The ore is thus calcined, and is 
to be kept at a dullred heat. The fuel employed may be coal, coke, peat, 
wood, or other bituminous fuel, which is to be put with the ore into the 
kiin in sufficient quantity to keep the ore always at the same dull red 
heat. The length of time which the ore is to remain in the kiln varies 
from three to twenty-four hours, or even longer, according to the de- 
scription of ore under operation, whether it be copper, pyrites, carbonates, 
or oxides, which can be previously ascertained by inspection. After | 
having been sufficiently roasted the ore is drawn from the kiln through a 
trap underneath, and instantly in the heated state passed through two 
pairs of ordinary crushers, the first pair of which will reduce it into 
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small lumps, and the second will pulverise it into somewhat the size of 
coarse gunpowder; or, if preferred, the last process of crushing and 
pulverising may take place before the roasting, Whilst still hot, the re- 
daced ore is next plunged into a bath containifg either sulphuric acid or 
muriatic acid, or both, dissolved in water, a simple solution of sulphuric 
acid being preferred. The strength of the solution must be determined 
by the kind of ore under operation, as the quantity of acid may vary from 
one-third the weight of the ore to one-sixth the weight; in some 
instances a smaller quantity will suffice. The bath or tank containing 
this solution should be made of lead, or of slabs of slate selected to stand 
heat. This tank is to be placed inside an iron tank containing water, 
and fire being applied to the bottom of the water tank, the solution is to 
be kept within a few degrees of boiling point for from three to forty-eight 
hours or more, according to the nature of the ore. Whilst this operation 
proceeds the ore must be kept frequently stirred in the solution; and as 
some ore requires only three hours, whilst another description may 
take the full time named, if it should be found in the latter case 
that the solution is too much reduced, and copper crystals are 
beginning to form, add a sufficient quantity of hot rain or river water. 
When the ore has remained long enough in the bath for the solution to 
take up all the copper, which can be ascertained by testing a portion of 
the ore with nitric acid, the solution should be drawn off through a filter 
into a second tank, leaving the residue of the ore and other precipitated 
matters behind, The second tank must contain a sufficiency of iron to 
precipitate the copper held in the solution; and for this purpose the 
patentees prefer employing boiler plate iron, in plates from six to fifteen 
inches wide, and from a quarter to half an inch thick, ‘These are to be 
placed in grooves, which are best formed of wood, and fixed edgeways 
from one side of the tank to the other, at intervals of three or four 
inches apart, forming a series of cells, the iron plates terminating at a 
few inches from the bottom of the tank, to give room for the precipitate. 
The tank is to be kept warm by a slow heat under the bottom, to facili- 
tate the operation, When the whole of the copper has been precipitated 
(which may be ascertained by the liquor again becoming clear, and also 
by dipping a bright iron rod into the solution, which will come out 
unstained if no copper be left), the solution may be carefully drawn off 
into another vessel, and is ready to be rinsed after adding fresh acid. 
The precipitate left in the tank is then to be thoroughly cleansed with 
water to free it from the acid, after which it is to be laid upon a drying 
stove, and thoroughly dried, and it is then ready for melting. 

1918. THOMAS Vicans, sen., THOMAS Vicars, jun., Tuomas AsiMoRE, and 
James Sautu, Liverpool, ** Manufacture of bread, biscuits, and like 
articles, and the machinery connected therewith,”—Dated 10th July, 1857. 

These improvements consist, Firstly, in making the crust or outer part 
of bread, biscuits, and like articles of food, of a different quality of 
dough to that forming the inner or soft part. Secondly, in the con- 
struction of certain machinery for mixing, rolling, and shaping the 
dough or paste. First, as regards the dough, in the preparation of which 
for bread and other uses, the patentees make no change in the usual 
methods of fermentation, but merely make the crust dough of such 
consistency as will admit of its being rolled to the degree of smoothness 
required, and, to ensure shortness in the crust, the fermentation may be 
carried further than in the dough employed for forming the body of the 
loaf, or be further assisted by adding butter or lard. In applying this 
first part of the invention to the manufacture of biscuits or similar 
articles, the same may be performed without any change being made in 
the machinery customarily used. A separate sheet of dough properly 
prepared is made for the outward part, a layer of which isto be placed 
on the body or inner dough, and then, giving it one fold, secures the 
external part of the biscuit being covered by such dough. And, 
Secondly, as respects the improved machinery, the arrangements cannot 
be fully set forth without reference to the drawings, 

1919. Isac Louts Puuvermacuer, Paris, “ Pipes and tubes for smoking.”— 
Dated 10th July, 1857, 

This invention consists in improvements on, and additions to, an inven- 
tion for which letters patent were granted to the patentee for Great Bri- 
tain, dated 4th December, 1852. The tube for containing the tobacco or 
other material to be smoked is formed at bottom with a cutting edge to 
enable it to be readily and easily charged. On the top of this tube is the 
bow], or that part substituted for the bowl, of an ordinary pipe. 1t consists 
of ashort length of tube, or of a cylinder-formed conical at bottom, and 
with a rim or edge for uniting it to the supply tube. Immediately above 
the rim, holes are pierced all round, to allow of the passage of the smoke 
as hereafter explained, At top, wires are placed upon the cylinder to 
offer a resistance to the falling out of the tobacco, and yet sufficiently 
open to permit of the ashes falling. The patentee inserts in the bottom 
of the supply tube a series of telescopic tubes and screws, or a simple 
screw, or other equivalent, connected to a hollow stem, through which 
passes a rod for communicating motion to the screw or other apparatus, 
Or instead of a screw he employs a rack and pinion for raising the 
tobacco. After the pipe or holder has been charged, and the telescopic 
tubes or screw has been placed therein, he places over the whole length 
of the tube a paper or other porous cylinder or case, the upper end of 
which covers the apertures in the bottom of the cylinder before named, 
and the lower end covers a mouth-piece previously slidden over the 
hollow stem, and between which mouth-piece and stem there is pro- 
vided a space all round to allow of passage of smoke into the 
mouth of the smoker, Thus the smoke does not pass through 
the body of tobacco in the supply tube, but comes directly through the 
apertures in the bottom of the cylinder, outside of the supply tube and 
between it and the porous case, which absorbing and allowing of the 
volatilisation of the essential oil prevents any injury to the smoker, 

Vhile the pipe is still in the mouth, by simply turning the hollow mouth- 
piece or case, and supply tube, the teeth holding the rod stationary, 
tobacco is pressed forward to take the place of such as has been con- 
sumed in the cylinder, and thus the pipe may be used until the whole 
contents of the supply tube have been consumed. The patentee in some 
cases connects the cylinder to the supply tube by a hinge, when the 
supply tube may be charged from the top, and if desired, the tobacco in 
the cylinder being still alight, an indefinite number of charges may be 
supplied without the pipe going out, or even without fresh lighting being 
necessary. Instead of tobacco in a cut state a cigar may be placed in 
the supply tube between the perforated cylinder and the mouth-piece, 
The invention further consists in the adaptation of this system to ordie 
nary pipes. The patentee forms the bowl with one or two more apertures 
leading from near the top of the inside down through the thickness of 
the sides thereof into a passage leading to the stem, and he fits a pro- 
pelling apparatus in the bottom of the bowl, worked from the outside, 
for the purpose of raising the tobacco to the necessary point for the 
smoke being drawn through the sides of the bowl, instead of through 
the whole body of the tobacco as is now ordinarily done. Instead of 
making apertures in the thickness of the sides of the bowl, he fits therein 
a lining or cup, bell-mouthed at the upper edge, and so formed other. 
wise as to leave a space or passage between it and the interior sides of 
the bow]; at bottom room is left for the working of a propeller, and the 
passage or space between the lining and side of the bowl communicates 
with the pipe-tube or stem, The turned over edge or bell-mouth of the 
lining or cup is perforated to allow of the smoke passing down between 
the lining and interior of the bowl. 

1921. Sir Francis Cuantes Kxow.es, Bart., Lovell Till, Berks, “ Manu- 
facture of iron.”— Dated 10th July, 1857, 

This invention consists, First, in the employment in the blast furnace 
of kavlin, together with lime or magnesian lime (quick or stone) as a 
flax for aiding in producing iron from the ore or cinders, or both, and, 
Secondly, in the employment in the puddling furnace of kavlin, together 
with nitrate of soda, nitrate of lime, or nitrate of potash, if desirable, 
for the purpose of purifying the ron. When the nitrate of soda, or of 
potash is used, quick line should be added. In applying this invention 
the average amounts of silicon, sulphur, and phosphorus, which are 
usually present in the pig or smelted iron at any particular works where 
the invention is to be applied, must first be ascertained, and then the 
quantity of nitrate to be used must be estimated, a sufficient quantity 
being employed to oxidise these substances, and part at least of the 
carbon inthe iron. The freed silica being known, and also the phos- 
phoric acid due to the phosphorus, the kavlin must be so estimated that 
its silica, and the freed silica, shall be exactly neutralised (all buta 
small surplus) by the alumina therein and the lime and seda, sg as to 
form a true silicate or glass, and the lime and soda and the small surplus 
alumina suffices to take up the phosphoric acid. The patentee recom- 
mends that the metal be directly conveyed into the puddling from the 














142 


THE ENGINEER. 





Fes. 12, 1858. 

















1961. THomAsS MOSDELL Situ, Hi ith, “Preparation of materials 
1 pplicable to the fact of candles.”— Dated 4th July, 1857. 


blast furnace, if possible, to save fuel and time, but the ordinary process 





answers well, particularly if sand meles be avoided, and he employ 
either method or both methods. The method, however, which he recom- 
mends in preference to all is, to remelt the pig iron in a cupola, using the 
same, as far as may be, as a refinery with appropriate detersive fluxes, 
and thence to convey the hot metal as a charge into the puddling fur- 
nace, so that the heats of the latter may succeed each other without 
losing the time and heat at present lost while the metal is melting, and 
without the greater wear and tear of the furnace itself from the 
alterations of temperature, and the corresponding expansion and con- 
traction of masonry. 


2011. See Class 5. 
1931. Epovarp PritarD, Paris, “Treating auriferous, argentiferous, or 
other metallic ores "—Dated 11th July, 1857. 

This invention relates to improved methods applicable principally to 
the extraction of gold and silver from their ores, various parts of the 
invention being applicable also to the extraction of other metals from 
their ores. Hitherto this separating, extracting, or reducing of gold 
and silver from their ores was done, Firstly, by washing after having 
previously caused the ores to be brought to a coarsely divided state, by 
stamping or pounding them under water, or by crushing the same while 
in the dry state, between rollers, or by millstones; Secondly, by amalga- 
mation with mercury; Thirdly, by melting. By the washing process all 
the metal concealed in the interior of the sand, and also the fine 
particles carried off by the water, are lost. By the amalgamating 
process the mercury intimately unites with those particles only of the 
metal which are sufficiently freed from their sandy covering. By the 
melting process the evaporation gives rise to a considerable loss of 
metal, These three methods, consequently, in comparison to the richness 
of the ore and the time and capital they require, give out trifling 
results, the great principle having hitherto been overlooked that each 
particle of sand contains an appreciable quantity of the precious metal 
intimately mixed therewith, and that, consequently, by gathering only 
those particles of the metal which offer themselves actually separated 
from the sand, by far the largest part of the metal will be lost, It is 
from this reason that in his methods the patentee principally has in 
view to reduce to an almost impalpable powder the quarts which, as 
being the hardest and most difficult part of the ore, is, in the old 
methods, the least finely divided, whereas the schistus and clayey parts 
are much easier reduced to a very fine powder. In order, however, to 
cause the quartz more easily to be pulverised, he begins by submitting 
the same to an elevated temperature in a closed kiln, so as to prevent 
any undue evaporation of the metals; and the quartz having thus been 
brought to the required degree of heat he causes a small stream of 
water to be projected on the same. The quartz having been thus brought 
to the state of an almost impalpable powder, the same is mixed with the 
metal containing schistus or other earths, which latter, being more 
easily reduced to a fine powder than the quartz, may consequently be 
pulverised in any suitable stamping or crushing apparatus. [t will be 
understood that previous to the introducing of the quartz or other 
matters in the kiln, they must be roughly crushed, which he prefers 
doing by means of square or rectangular cast-iron pestles acting in 
rectangular cast-iron troughs. The quartz and the schistus or other 
earths having thus been reduced, together or separately, to an almost 
impalpable powder, are now submitted together to the action of 
chlorine gas, The chlorine having acted on the ore sufficiently long to 
effect the transformation of the gold into chloride, the same is washed 
with hot water, which water being collected, the gold is precipitated 
therefrom in the ordinary manner by sulphuric acid or any other 
suitable means, The ore treated in this manner still contains the 
silver, which latter is extracted by the following means:—On the ore in 
each of the receivers is laid a sufficient quantity of chloride of sodium, 
according to the silver contained in the ore. The receivers are then 
connected with a steam boiler or generator, from which a main pipe 
conveys the steam to each of two receivers, by means of dipping 
pipes, &c. The steam having acted in this manner on the ore for about 
two hours, the water condensed between the false and reg) bottoms is 
drawn off by means of pipes. This water contains the silver, which 
latter is precipitated therefrom, and the pure silver further obtained 
from this precipitated by any suitable means, 

1924.Joun Loacn, James Jonzes Sart, and Burton Day, Birmingham, 
“Improvements in metalic air-tight coffins, as also in the mode of cover- 
ing, finishing, and or ting such like coffins.”—Dated 11th July, 1857. 

This invention consists in applying to the manufacture of coffins rolled 
or sheet zine, as also in the mode of covering or finishing and ornament- 
ing metallic coffins. The primary object of the invention is that of 
rendering coffins enduring and perfectly air-tight. The patentees have 
found that by holding or securing the ears that carry the handles with 
solid nuts or bosses screwed on to the inner ends of the ears on the 
inside, and soldering around them, the handles may be effectually 
fastened on. Their impr in or ting such coffins refer 
more particularly to the lace handle plates, shields, &c., which they 
purpose to apply to them, and which improvements consist in making or 
forming the parts before named from sheets of moderately etrong paper 
or woven fabric covered with a metallic surface, or thin sheet tin, or 
mixture of tin and lead, or lead only, or other suitable metals, or alloy 
of metals; such thin sheets being reduced to the thickness of paper or 
foil, and united to the paper or woven fabric before named by any suitable 
adhesive material, by which means they not only effect a great saving of 
the more expensive material, but also produce an article much Detter 
suited for the purpose than if such lace and other parts were made 
entirely of metal. 

1946. Witttam Epwarp Newton, Chancery-lane, “ Converting old rope or 
cordage into tow.”—A communication.—Dated 13th July, 1857. 

According to this invention the rope to be operated upon is first to be 
cut into pieces of suitable lengths and untwisted, either by machinery 
or by hand. In order to facilitate the untwisting operation the pieces of 
rope may asa preliminary operation be enclosed in boxes or vessels into 
which steam is introduced; or if the untwisting operation is easy, and 
it be preferred, that they may be untwisted in a dry state or simply 
soaked in water. By carrying on the operation in the manner proposed, 
and according to the present invention, the quality of the tow is superior 
to that produced from cordage boiled with potash, black ash, or other 
analagous ingredients. The rope having been thus prepared is fed into 
the improved machine by which it is converted into tow. For this 
purpose it is placed in guides furnished with gills or pins, or is placed 
on chain gills, by which it is conducted between drawing rollers; from 
these drawing rollers the rope is taken by a large rotating cylinder pro- 
vided with gills or pins, on which the fibres are held or kept dewn by the 
pressure of a current of air produced by means of rotary fans and the 
fibres are consolidated by means of rotating brushes. The two thus 
produced may be taken off this large cylinder either by hand or by 
mechanical means, 

2018. See Class 4 

2031. See Class 5. 

1947. WittiAM Epwarp Newron, Chancery 
A communication.— Dated 13th July, 1557. 

Platinum when alloyed or mixed with the different metals found 
in its ores possesses properties which render it preferable for 
many purposes to ordinary platinum. It was therefore advan- 
tageous to discover a method of extracting these metals in com- 
bination, by raising the ore to such a temperature as that the mixed 
metals should come from the reducing apparatus in a state of fusion, 
and which should also offer facilities for melting large masses at once. 
This method, which is the result of scientitic and practical experiments, 
forms the object of the present invention. For this purpose the platinum 
ore to be operated upon is mixed in a state of division with lime, baryta, 
or strontia, magnesia, or other carbonates. This mixture, on being 
roasted in the open air, will be deprived of the greater part of the 
osmium which it contains. The ore is afterwards melted in vessels, 
the inside of which consist of, or are lined with, lime, baryta, strontia, 
magnesia, or the carbonates of these bases, and this fusion is effected 


by means of a bustible gas in bination with oxygen. For 








lane, ‘* Reduction of platina,”— 








purpose of infusion the apparatus employed may be analagous in form 
(whatever may be its dimensions) to coupel or reverberatory furnaces, or 
refinery furnaces, in which apparatus in the form of tuyeres serve to 
conduct a combustible gas, together with a current of oxygen to support 
combustion, 








In mixing resin with fatty matters and afterwards acidifying and 
pressing them (according to the process for which, in conjunction with 
Cornelius Burke, the patentee has already obtained provisional protec- 
tion), he has found that a considerable part of the resin originally mixed 
with the fat is again separated from it by the pressing process, being 
dissolved by the oil which is then separated. Now the present inven- 
tion consists in acidifying the fat separately, and separating the oil 
from it by pressure, and then mixing the resin with the acidified fat, 
and lastly subjecting the mixture to pressure, and by preference to hot 
pressure, by mixing the resin in this way, the oil being to a great extent 
previously separated, a mach larger quantity of resin will remain in the 
mixture after pressure. 

1962. Wittiam Henry GauntLett, Middlesborough-on-Tees, ‘‘ Thermo- 
metric apparatus.”—Dated, 15th July, 1857. 

For this purpose the patentee employs a tube of zinc or other metal, 
in the interior of which there is a rod of wood, porcelain, or other suit- 
able material which expands but slightly or not at all with heat. One 
end of the rod is connected to the tube, and to the other end of the rod 
is connected a lever or arm which is caused constantly to press or act 
against the end of the tube, by means of a spring, or the arm may be 
caused to move by means of tooth gearing. To the end of the lever or 
arm is attached a pencil or marker, the point of which is caused con- 
stantly to press against a strip of paper or other suitable material 
carried by a roller or moving surface actuated by clock work, By this 
arrangement of apparatus when the tube of metal expands or contracts 
according to the variations of temperature, the lever or arm is caused 
to move, and the pencil marks on the paper. 

1964. WittiaM Joun Locke, Edgeley, Cheshire, “ Oil-can”—Dated 15th July 
1857. 


The improved oil-can is so constructed that any waste oil which may 
run down the outside of the spout or tube after having been used, shall 
return into the oil-can by a separate tube arranged for that purpose. 
And also when the oil-can is accidentally laid on its side no oil shall 
escape or run out of the can. Reference to the drawings is requisite in 
order to complete the description of this invention. 

1975. WitL1aAM ARMAND GILBEE, South-street, Finsbury, London, “ Treat- 
ment of fatty matters for the manufacture of candles and night-lights.”— 
A communication.— Dated 16th July, 1857. 

This invention relates to a mode of treating neutral fats and oily acids 
by an excess of alkalies and superheated steam, in order to produce a 
solidification of the oily products of the fats, producing thereby a larger 
per centage of solid matters available for the manufacture of candles and 
night-nights than is now obtained, and in the same operation converting 
the glycerine into available products. He.melts any kind of neutral 
grease (such as palm oil, lard, and tallow) or oily acids, and incorporates 
with it by agitation a concentrated solution of caustic alkali (potash or 
soda), or a mixture thereof with lime, of such a strength as to have an 
excess of an alkali or base. After the saponification has taken place, 
he continues to agitate the liquid until it gets thick enough to prevent 
the separation of the lye from the grease. He lets it stand until the 

I ion is pleted. ‘The mixture of soap, alkalies, and glycerine 

(the latter in the ca 


te 





se of neutral fats) thus produced is submitted on 
shelves, or otherwise, to the action of superheated steam in a closed 
vessel, until, under the influence of the high temperature, the elements of 
the water of the steam and the excess of alkali, the oil (oleic acid) of 
the grease is converted partly into a solid material available for the 
manufacture of candles and night-lights, and partly into acetic acids, or 
acids similar thereto. At the same time the glycerine is converted into 
available products consisting of acctic or other similar acids. After the 
superheated steam has completed its action the mixture, consisting of fatty 
acids combined with the alkalies, alkaline tat and carb , is 
boiled with water, and a certain quantity of milk of lime, in order to 
make an insoluble soap with the fatty acids, and convert the alkaline 
carbonates into caustic alkali. The lime soap is left to solidify, and 
the liquid separated from it by draining is evaporated to the proper 
strength ready for a new operation. The alkaline acetates which crys- 
tallise from it are separated. The lime soap is decomposed by an acid in 
the ordinary manner to separate the fatty acids.—Not proceeded with. 


1972. Wriaut Wonks, Pendleton, “‘ Moulding for casting metals.”—Dated 


16th July, 1857. 
These improvements consist in cutting out of the sand or loam the 


required mould or pattern of the article to be cast, instead of the usual 
mode of moulding, thereby preventing the great expense and loss of 
time consequent upon the use of the present complicated patterns. The 
patentee employs a cutter made of the peculiar form and shape desired, 
and attaches to it any convenient apparatus or frame work : for example, 
suppose he wishes to cast a toothed wheel of any required diameter or 
pitch, he places a vertical shaft in suitable bearings, so that it may 
revolve in steadiness in partial or entire revolutions as may be required. 
To the shaft he fixes an arm, adjustable to any desired position by a 
screw or other contrivance, and places upon the arm at the radius 
required a tool or cutter holder, in which is placed the cutter of the 
form of a tooth, which cutter is capable of sliding up and down, or to 
and fro, according to the work required. By pressing the cutter into the 
sand or loam it will cut out the form required, the operation being re- 
peated throughout the entire circumference. It is evident that, by 
using an index plate or dividing wheel, placed either in the sand or loam, 
or in any position on the vertical shaft, he can adjust the arm or cutter 
to any pitch required; and also, by connecting the tool holder with a 
quadrant, he can adjust it to any bevel, and thereby adapt it for cutting 
the moulds or patterns of bevel wheels, By employing suitable cutters 
this plan of forming or cutting the mould or design in the sand or loam 
is applicable to pulleys and a great number of articles hitherto moulded 
by pressing and filling in of a pattern formed for the purpose, which 
pattern in the improved arr is now disp d with in whole or 
in part. 

1978, CuARLES FreDERIC VASsEROT, Essex-street, Strand, “ Apparatus for 
measuring and registering the flow of liquids.”-A communication.— 
Dated 17th July, 1857. 

This invention consists in an apparatus for giving the amount or 
quantity of liquid which has passed through a given orifice, whatever be 
the atmospheric pressure of the fluid, its level, or the form of the pipe 
through which it flows. The liquid enters into the apparatus by means 
of a pipe connected with the supply pipe ; it flows into a kind of funnel, 
formed by the upper part of a spiral pipe mounted on an axis, The 
action of the water passing through the spiral pipe gives to it a rotary 
motion. Around the funnel is a toothed wheel, gearing into another 
wheel, and this with a third one placed on an axis rotating in a com- 
partment separated from the spiral pipe by a partition. A pinion is 
mounted on this axis, which icates the of the whole 
of the wheel work which is combined to actuate the hands of three 
indices placed outside the apparatus, one indicating the quantity of 
liquid flowing through per minute, the other the quantity per hour, and 
the other per diem of twenty-four hours. The axis upon which the 
spiral pipe rotates is furnished with two discs acting as stoppers, the 
upper one for preventing the admission of the liquid into the funnel, and 
the lower one for stopping the liquid contained in the spiral pipe. <A 
lever connected with the said axis projects outside the apparatus; the 
depression of its projecting part allows the admission of the liquid into 
the spiral pipe, and its flowing out, and by elevating it the supply is 
closed. — Not proceeded with, 

1980, CHARLES Bartow, Chancery-lane, London, “ Brick-making machine.” 
—A communication—Dated 17th July, 1857. 

This invention cannot be described without reference to the drawings. 
-Not proceeded with. 

~~" beg BaRWELL, Birmingham, ‘Casting metals.”—Dated 17th 

uly, 1857. 

This invention consists of the method hereafter described of casting 
metals, which said method is especially applicable to the casting of 
hollow cylinders of copper, and alloys of copper, but is also applicable to 
the casting of other metals and metallic alloys, as well as to the casting 
of other forms. The inventor describes his invention in its application 
to the casting of hollow cylinders of copper or brass, such as are used for 
the manufacture of tubes and printing rollers. He makes a mould of a 
suitable form for casting a cylinder, and supports in the axis of the 
mould a core or cylinder, and between the interior of the said mould and 
the said core the molten metal is poured in the usual way. He makes 














the said mould of coarse sand mixed with horse dung, or chopped straw: 
or hay, or other suitable matter, and makes the core of a cylinder of the 
same materials, in the interior of which he prefers inserting a metallic 
rod or cylinder for the purpose of strengthening the same. In order to 
make the mould and core more porous he pricks small holes therein, 
When the molten metal is poured in a mould prepared as described, the 
air escapes freely through the pores and perforations in the mould and 
core, and the casting produced is sounder than castings obtained by the 
ordinary method of casting. The casting is not removed from the 
mould until it has perfectly cooled.— Not proceeded with, 
1983. Tuomas FoxaLL GRIFFITHS, Birmingham, ‘‘ Shapin — 
17th July, 1857. i tee os eee 
This invention, having for its object the production of annular or ring- 
like feet to vessels made of sheet metal, and also the production of ring- 
like projections in sheet metal for any other purposes to which the same 
may be applicable, consists in producing such annular feet or annular 
projections by the use of dies or percussive instruments in a manner that 
cannot be described without reference to the drawings. 





THE IRON, COAL, AND GENERAL TRADES OF 
— WOLVERHAMPTON, AND OTHER 


(From our own Correspondent.) 


Tne MAKE OF IRON AND THE Boarp of Trape Returns: A Great Diminution 
in Make: Effects upon the Operative Class—Prices: For Malleable Iron, Firm: 
For Pigs, Lower—UniTED StaTrs Apvicrs—On CHANGE aT WoLven- 
HamMPTON—Mnkz. 8, GairritHs A Bankraurt—OrTHER INsoLvVENT Finus— 
Prorits oF BLL DiscountiInc—* Tommy Suors” anp IRON Masrens: 
Penalty of £10—Tue Coat Trave: Notice for a Reduction of Wages—Tus 
BImMINGHAM AND WOLVERHAMPTON TrapEs: Aise in Metals: Quotations 
Delusive— BraMINGHAM WABES FOR THE ANTIPODES—FatTaL Ratway 
Accipent—Two DeatTHs IN A Pit: Why occasioncd—TuE AFFAIRS oF 
PEARSON AND KENDRICK AND MORRIS AND SON IN THE BIRMINGHAM BANnK- 
Rurtcy Court—A New B&IDGE IN AUSTRALIA BY 4 WOLVERHAMPTON Man 
—River Pir Cuains: The Danger of their Use: A Government Inspector upon 
them—Tue SHELLS THROWN AT NaPoLeon IIL 


Iw the item of “iron” the Board of Trade returns for the first quarter 
in this year will present a very unfavourable comparison with those 
of the corresponding period in 1857. So many are the works now 
closed, on account of the financial difficulties of their proprietors, that 
from this cause alone a serious diminution would result, but when to 
this there is added a slackness of demand that has not been ex- 
perienced for a considerable time past, the comparison is painfully 
marked. It is “ painfully” marked because a falling off in the make 
of a ton of iron is indicative of a loss of employment by several able- 
bodied men, and consequent suffering by their families. This conse- 
quence is now becoming very marked among the workpeople in the 
— which produce the iron, and in South Staffordshire in par- 
ticular. 

The past week has not presented a more favourable appearance in 
this respect than last. In other words, there is exceedingly little 
demand for iron for foreign consumption, and not much more for 
home purposes. Many of the men, therefore, who, three weeks ago, 
refused to continue work at a reduction in the wages, which the 
decrease in the inquiries for iron and the consequent fall in its price 
demanded, are now kept out for want of orders, with the consequence 
to themselves aggravated by their own unreasonable demands. 

Prices for malleable iron remain firm at quarter-day rates; but pig 
is a drug, and may, therefore, be quoted below quarter-day prices. 

The advices from the United States, received on Wednesday 
morning, continue to demonstrate the intention of the merchants 
there to meet all their liabilities with fairness. A few orders were 
also to hand by the same mail, with indications that the time was 
approaching when agents would be able to effect sales on a somewhat 
liberal scale. A few months must, however, elapse before a full tide 
of orders set in from the other side of the Atlantic. 

On ’Change at Wolverhampton on Wednesday there was much 
languor, with apprehensions as to future consequences of the recent 
panic, and the present comparative inaction only a shade less marked 
than last week. 

During the meeting, information was received that Mr. Samuel 
Griffiths, the metal broker and bill discounter of that town, had been 
adjudged a bankrupt, in the forenoon, at the Birmingham Court, on 
the instance of the Wolverhampton and Staffordshire Banking Com- 
pany. On every hand the information was received in a manner 
which bespoke satisfaction at such a result. Less facility than here- 
tofore it was felt would be experienced in the circulation of a de<crip- 
tion of paper, for discounting which a large discount might be fairly 
demanded. 

Apropos of the profits (?) obtained for such services, it will be seen 
from a reference to certain of the figures given in our last letter, that 
the returns of the Wolverhampton and Staffordshire Bank during the 
ten anda half months of last year that it was open, were (upon the 
£100,000 capital with which they were trading), at the rate of 26 per 
cent. or 28 per cent. upon the vear! 

In the Birmingham Bankruptcy Court also on Wednesday, the 
arrangement of Messrs, Woodall and Smith with their creditors, to 
carry on their works, under inspection, until 20s. in the pound should 
be paid, was confirmed by the Court. 

‘he application to confirm a similar arrangement between the 
Wolverhampton Iron Company and its creditors, was adjourned till 
an early day on a formal ground. 

At the same time it was arranged that the estates respectively of 
Messrs. Rose, Higgins, and Rose, and Motteram and Deeley, should 
be wound up under the Private Arrangement Clauses. 

The meeting for the proof of debts by William Riley and Son, 
whose liabilities are upwards of £400,000 is fixed for Monday next, 
but we should not be surprised if an effort is then made to set on one 
side the fiat in bankruptcy in this case. 

One of the means whereby some ironmaking firms or their em- 
ployées are enabied at this time to “carry on” with their workmen is 
the “ tommy shop” or provision store, where the men can obtain many 
of the necessaries of life either for work done or for money that they 
have received for such services. At the Wolverhampton Petty 
Sessions on Wednesday last, a case of this kind was brought on, and 
it occasioned a great deal of interest in a crowded court and amongst 
a multitude of colliers and their wives assembled around the entrance 
to the building. In this case a butty collier, in the employ of the 
Parkfield Iron Company, was charged with paying wages in a manner 
contrary to the terms of the Truck Act. It was deposed that a 
daughter of one of the colliers received 20s., on her father’s account, 
from the pay office of the firm; and that upon her leaving the office, 
she was followed by the pay-clerk and required to take the money to 
the provision shop close at hand and spend the whole of it, the 
sovereign being taken back by the pay-clerk to the pay-table. Thus 
it was wittily remarked by the counsel in charge of the complaint, 
one sovereign might be made to pay all the men. The pay-clerk 
denied having done what had been alleged, and said that the firm as 
such had nothing to do with the shop. The stipendiary magistrate, 
however, told the clerk that the bench were of opinion that he had 
not told the whole truth, and fined the defendant £10 and costs. The 
decision, it should be added, was received with applause within, and 
loud shouting without the court. 

The coal trade rules dull, and little is being done. The notice to 
the thick coal colliers west of Dudley expires to-morrow (Saturday) 
evening. A few preliminary meetings have been held by some of the 
leading men amongst them, but no decisive line of action has been 
marked out, and it is hoped that no ill-advised course will be pursued 
by them, especially as a reduction has taken place in the earnings of 
all other classes of workmen in the district, and the price of coal has 
fallen 2s. per ton since their wages have been interfered with. 

The Birmingham and Wolverhampton trades, as a whole, are 
scarcely so satisfactory as on our last report, notwithstanding that 
among certain descriptions of locks and currycombs at Willenhall 
there is tolerable activity. : 

A check has been experienced by the workers in tin and copper by 
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the recent frequent variations in an upward direction in the price 
of those two metals. 7 

Copper was on Tuesday advanced £9 per ton, making the present 

prices as follows :— a 
Tough ingot ... = an or £126 
Best selected a ~ one we £129 

Another advance of £5 per ton in tin was made on the same day. 

In consequence of the rise in the price of copper, rolled brass, brass 
tube, and brass wire, have generally been advanced 4d. per 1b. 

We believe that, in some cases where these articles were on the 
26th ultimo advanced only 4d., the full advance of 1d. has now taken 
place, thus securing uniformity in the trade. : 

This advance in prices is due for the most part to the alteration 
in the money market. Ever since the commencement of the rapid 
falls some time ago in the prices of these metals, it has been impos- 
sible to get a good order in either booked for the rates current at the 
time. In the case of tin, for instance, no reply could be given whe- 
ther such an order as five-and-twenty blocks could be accepted, until 
the agent had written to Cornwall. The reply from Cornwall was, 
that only a small portion of that quantity could be sent at the prices 
then current. 

Two of the trades of Birmingham are about to be represented at the 
antipodes in a somewhat singular style. Anderson, the conjurer, is 
about to visit Australia and other remote parts of the earth. He 
seems determined not to adventure to the antipodes in such a man- 
ner and with such appointments in the way of baggage as ordinary 
travellers adopt, but to go as a monarch, and take a whole palace- 
full of palatial furniture with him. It was but the other day that a 
local paper took occasion to advert to the magnificent display of 
silver plate which Mr. Anderson, the Wizard, has enabled Messrs. 
Gough and Silvester to make at their rooms in the Parade, and now 
the same paper had to call attention to another illustration of the 
Wizard’s taste and munificence. At the establishment of Messrs. 
Jennens and Bettridge there is at the present moment a collection of 
magical paraphernalia in papier-maché specially prepared to feast the 
eyes of the Australian gold-diggers. 

On Wednesday last a shunter at the Great Western goods station 
at Bilston lost his life under the following melancholy circumstances : 
—At about one o’clock a goods train was coming into the station 
when the deceased jumped upon it, and rode a short distance up the 
line. When he had arrived at the point at which he wished to alight, 
he jumped off and ran to the opposite side of the station. Just at 
that moment the London express was coming down, but it was un- 

rceived by Bradley, who was knocked down by it and killed 
instantaneously. The body was dreadfully mutilated, and a portion 
of the mutilated corpse was afterwards picked up at a considerable 
distance from the spot where the poor fellow received his first shock. 

Two men were killed by a fall of coal in the thick coal workings 
at the Tantany colliery, the property of Messrs. Davis, Field, and 
Co., on Monday last. ‘The proprietors’ are amongst the best mines 
in South Staffordshire, and the pit is amongst the best regulated in 
that district. So that if the safe, economical, and more scientilic 
method of getting the coal were adopted a life need scarcely ever be 
lost at it. Instead, however, of the “long wall” method being 
adopted, the “ square” or “ pillar and stall” mode is being carried out. 
To get the thick-coal seams of South Staffordshire in such a manner 
must ever be attended with a fearful loss of human life. 

On Thursday, Messrs. Pearson and Kendrick, ironmasters, Wolver- 
hampton, came up in the Birmingham Bankruptcy Court under 
their petition for private arrangement. The proposal in this case was 
to pay 8s. in the pound within six months, fully guaranteed. At the 
first meeting, on the 15th January, the proposal was unanimously 
assented to, and on Thursday it was confirmed by the court, the 
creditors having unanimously voted in favour of the confirmation. 

In the private room Messrs. Morris and Son also appeared to 
answer a trading debtor summons, issued at the instance of Mr. Henry 
Sparrow, for them to show cause why the estate should not go in'o 
the public court. After a display of smarter sparring than usual 
between the attorneys, the Registrar dismissed the summons. ‘This 
estate is to be worked under inspection until 20s. in the pound is paid. 

Some time ago (says the Wolverhampton Chronicle of Wednesday 
last) our readers were informed through the medium of our columns 
that Mr. George Bate, a practical engineer now living at Yarraberg, 
East Richmond, in Australia, formerly a resident of this town, had 
constructed a timber bridge, on a new principle, over the Murray 
river at Echuca. The peculiarities and advantages of the principle 
(which Mr. Bate has since patented) consist in an are built after the 
manner of the felloes of a wheel, a cohesion beam above and a tension 
beam below, crossed by radii springing from a common centre, the 
whole so knit together that external alutments are rendered un- 
necessary, added to which are cheapness and rapidity of construction, 
lightness and convenience of transport. ‘The bridge across the Murray 
is erected on pontoons, and consists of ten arches 33 feet long, 27 feet 
span, and 10 feet wide. . A similar bridge was then designed to cross 
the Campaspe river, and after the invention had been submitted to 
the test of a committee of inquiry, on which were several eminent 
engineers, it obtained the sanction of the Colonial Legislature, who 
— an Act authorising the construction of the bridge, and the 
levying of tolls to compensate for the outlay. Of this bridge a 
Melbourne paper gives the following description:—** The are is 18 
inches in depth and 9 inches in breadth, and formed like the felloes 
of a wheel of three layers of red pine plank, laid with their fibres in 
a contrary direction to allow for warping. The-e are fastened together 
with wrought iron clips and bolts, and the whole of the joists put 
together with white lead and boiled oil. The are is further jointed in 
three lengths for the convenience of transit. The arc in itself isa 
very strong beam, and will bear at its centre fifty tons, with a very 
trifling deflection. At each end are abutment pieces firmly bolted 
through it, and the same arrangenient of the crosspieces to prevent 
it from shifting. The tension beam is likewise sprung, forming a 
camber of something like a rise of 1 foot 6 inches to 1 foot 9 inches. 
It is a solid piece of Baltic red deal, 9 inches by 12. Its object is to 
withstand the stretch of the are in one direction, and the cohesion 
beam above the arc is to withstand it in the other direction. The 
cohesion beam is 9 inches in depth and 9 inches in width; it does not 
need to be so strong as the tension beam. ‘The radii are 3 inches in 
depth and 3 inches in breadth; they are struck from the centre from 
which the arch is sprung. Their action is to tie the arch and receive 
its vibration from the centre. The joists are 9 inches in depth and 3 
inches in breadth. They are to carry the roadway, and will lie upon 
the counter beams 9 inches in depth and 9 inches in breadth. On 
these joists will lie the planking, all bolted and spiked. The floor is 
braced with iron, screw rods running diagonally through the centre, 
by which means it can be tightened up at any time. The span of 
the bridge is 107 feet, and its entire length 121 feet ; its width 11 feet 
clear within, and 17 feet over all, that is, to the outside of the abut- 
ment struttings. The height of the sides is 10 feet. The amount of 
timber used, 1,200 cubic feet; of iron 3 tons; total weight, 26 tons. 
The net cost has been between £700 and £800. Mr. Bate engages to 
prepare a similar bridge in less than two months. We have been 
thus particular (adds the paper from which we quote) in consequence 
of its being the first arch of any magnitude constructed in the colony, 
and because the principle promises to afford a safe, expeditious, aud 
cheap method of crossing our rivers and creeks in places where the 
Government would scarcely be justified in erecting bridges upon the 
expensive plans now in use.” 


THE DANGER OF RIVET CHAINS. 


Inquests were held on Monday and Tuesday last on the bodies, 
respectively, of the two men who were killed at Dudley on the Ist 
inst., at Messrs. I. and T. Badger’s colliery, at Bell Farm, near Old- 
hill, by the breaking of the pit chain as they were ascending the pit, 
at the house of Mr. William Bishton, the Crown-inn, Dudley Wood, 
before W illiam Robinson, Esq., coroner, andajury. The name of the 
other man killed at the time was Isaac Attwood, who was the under- 
manager of the pit. The inquest on him was opened on the 2nd inst, 
before G. H. Hinchliffe, Esq., Old Hill, and stands adjourned until 
this day (Tuesday). The deceased, Morgan, was the butty of the pit 
in which he was killed. From the evidence before published, it may 





be recollected that the pit had been standing for about a month, and 
that on Monday morning week Morgan and Attwood descended it in 
order to see whether the men had got it into a proper ventilated state 
to permit of a recommencement. After inspecting what had been 
done, the two deceased got into the skip to re-ascend, and were drawn 
about half way up the shaft, where one of the rivets of the flat iron 
chain used in the shaft gave way, and they with the skip on which 
they stood, and about thirty yards of the chain, were precipitated to 
the bottom and killed upon the spot. 

Evidence having been given to this effect, a portion of the chain 
which broke was introduced and examined by the jurymen. It was 
a flat iron rivet chain, and a portion of it had been subject to the 
testing apparatus at the chain manufactory of Mr. H. Parkes, at 
Tipton. ne of the rivets broke at a strain of 16 tons 5 cwt., and the 
broken parts were submitted to the jury. The iron of which the rivet 
was made, as also that of which the links themselves were composed, 
were said to be of the best quality possible; and the jury seemed to be 
perfectly satisfied on this point. 

Lionel Brough, Esq , the Government Inspector of Mines, said, I 
have been to the colliery where this accident happened, and have 
overhauled the chain, and examined it as far as possible. I saw 
nothing unusually bad in the chain, and I have no reason to consider 
it worse than similar chains of the same kind commonly in use in the 
district. Ido not biame Messrs. Badger for using it, as they are of 
opinion that the rivet chain is the best kind of iron band; but my 
opinion is that rivet chains are the most dangerous that can be used 
for lowering and raising men. They are not three-linked chains— 
they are a series of three links, and a rivet ad infinitum, for the whole 
length of the chain. They were, in my opinion, worse than a single 
link chain, because you can examine the latter; but rivet chains 
cannot be examined without one of the rivet heads being cut off. I 
have always objected to this class of chain wherever I have met with 
them, and Mr. Edward Aston, the bailiff of this pit, has often heard 
my opinion expressed. Mr. Badger and Mr. Richard Smith, of the 
Priory, consider the rivet chains best ; but with mechanical men they 
will not bear inquiry at all. I recommend the use of the wood chains 
as commonly used in Staffordshire, or hemp flat ropes, or wire flat 
rope. These are the best known. Wire ropes are getting very much 
into use throughout the world; I, however, prefer hemp rope. The 
wood chain consists of a continuity of three links, and danger in them 
may be discovered at once; whereas danger thay lie concealed at any 
point of the rivet chain without the possibility of detection. With 
your leave | will lay the matter before Mr. Badger, who I am sure is 
very anxious to save the lives of his men. Had a wood chain been 
used poor Morgan’s life would, in all probability, have been saved. 

The coroner hoped Mr. Brough would lay the matter before Messrs. 
Badger, who he knew had been much atlected by the unfortunate 
occurrence. His (the coroner's) opinion had certainly always been 
in favour of hemp ropes, and he had no doubt that Messrs. Badger 
would act upon Mr. Brough’s recommendation. 

Mr. Edward Doton, the bailiff of the colliery, fully con- 
curred in Mr. Brough’s opinion as to the danger of rivet 
chains. He said the chain had been tested at Mr. Parker’s works, 
at Tipton. It broke at a strain of 16 tons 5 cwt. A chain bearing 
8 tons he should consider safe for the pit where the accident 
happened, In proving rivet chains the rivets generally gave way ; 
and it was so in this case. The testing of the chain proved it to be 
made of iron of good quality. 

The coroner, in laying the case before the jury, expressed a strong 
opinion against the use of rivet chains. Their danger was so 
apparent that he trusted their use would be discontinued altogether. 
He said it was proved that the iron was of the best description, and 
it was very creditable to Mr. Billingham that it was so. There did 
not seem to be any blame to be attached to any party. In auswer to 
a juryman, he considered that Messrs. Badger would not be justified 
in using tie same chain again without the very closest examination ; 
indeed he hoped that after Messrs. Badger had seen Mr. Brough’s 
recommendaiion, they would not continue to use rivet chains any 
longer. g 

The jury fully coincided with the sentiments expressed against 
rivet chains, and they appended to their verdict of “ Accidental 
death” a recommendation that rivet chains be discontinued, owing to 
the great difficulty of discovering the state and condition of the 
rivets. 

The following particulars of the shells manufactured for the pur- 
pose of assassinating the Emperor of the French appeared in a late 
number of the Birmingham Daily Press :—* We have seen one of 
the shells manufactured for the purpose of the late attempted as- 
sassination. They were made by Mr. ‘Taylor, an engineer, in Broad- 
street, who was of course unacquainted with the purpose for which 
they were intended. They are most ingeniously contrived, and the 
one brought to our office was a very fine specimen of workmansbip. 
It is cylindrical in shape, with the ends rounded, resembling a melon 
more than anything else we can compare it to, the size about five 
inches by four. It is hollow, and made in two parts. The thickness 
of the metal at one end is one inch, at the other three-quarters of an 
inch. The great peculiarity in the construction is the means for ex- 
ploding. In an ordinary hand grenade this is provided for by a iusee, 
which being lit, when it reaches the powder causes the explosion. In 
the present instance one end of the shell is provided with twenty- 
five nipples, similar to those of a gun, and upon each of these a per- 
cussion cap is placed. When either of these caps strikes against any 
substance it produces the explosion. Thus all unce: tainty as to the 
time of the explosion is avoited, The extra thickness of the metal 
at this end secures its falling the right way. At the opposite end is 
a hole for loading, which is closed by a screw plug. The whole ap- 
pearance of the machine is of a most dangerous kind, and on its con- 
struction and design great labour must have been bestowed.” 

The Cannock Branch of the South Staffordshire Railway, recently 
ecmpleted, and which is designed to open to consumers the mineral 
aed of Cannock Chase, was opened for traflic on Monday week 
ast. 

The distance from Walsall to Cannock is nearly eight miles. The 
line will be continued to Rugeley, where it will join the Trent 
Valley Railway, and also east to the North Staffordshire terminus at 
Colwich. The line is exceedingly well made, and the carriages run 
very smoothly. The branch to Norton, which turns off a little 
beyond Pelsall, is also open for mineral traffic. 


Masters AND Workmen.—Mr. Mackinnon, M.P., proposes to call 
the attention of the House of Commons to the subject of equitable 
councils of conciliation. The recent prevalence of strikes fully justifies 
the pr ing contemplated by the hon. member. 

FRENCH AGRICULTURAL Exnipition.—A meeting is to be held at 
Aleng n from the 17th to the 20th of May for the exhibition of horses 
and cattle with a view to the improvement of their several breeds. 
The show will be confined to animals bred in the district. 

Tue Evroreay.—The forging of a new main-shaft for the H. M. S. 
European, in lieu of that which has been condemned, was begun on 
Monday, 23rd November, at the works of the A. S. N. Company at 
Pyrmont, under the skilful superintendence of Mr. M‘Arthur. By 
repeated subjection of the Nasmyth steam-hammer, the ponderous 
maas of iron (weighing about four tons) graduatly assumed its in- 
tended shape. The shaft was then placed on the lathe, and took five 
days to plane it to its proper shape. All the minor fittings for the 
machinery have been completed, and the European will take her de- 
parture at the prescribed date. The shaft weighs about three tons 
and a-half, and will not only be the largest ever forged in Sydney, 
but the largest ever turned out in the Southern hemisphere. It cannut 
fail to enhance the reputation of this port as a depot for steam marine, 
when it is known that such undertakings can be successfully accom- 
plished here. A number of visitors have thronged the yard from time 
to time to witness the forging. The shaft has been found to answer 
admirably ; and we are happy to state that the engines are now in 
excellent order. This splendid steamship will take a trial trip, pro- 
ceeding a few miles outside the Heads. Our old friend, Captain 
Parfitt, will, we trust, have what his skill and industry so eminently 
entitle him to, a safe and speedy voyage.—Sydney Herald. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Tae Paorossp Exuierrion or Locat Ixpustry aT Lerps—MIDLAND 
Ratwar: The Chairmanship and Dividend—Nowtu Eastern Ratuway: 
The Dividends—HvLL axnp SELBY: isf y Dividends—Raiwar Pro- 
secTs IN THE NortH: Zhe Standing Orders Ordeal—TRave IN THE Far 
Norra: Jron and Coal—RaitLwaY COMMUNICATION BETWEEN SUNDERLAND 
aND HARTLEPOOL: Opening of a New Branch—Tue MONUMENT TO THE 
Late Loxp LonponpERRY — NORTHUMBERLAND AND Dunnam DistTaict 
Bank: Nibdbling at Litigation—Tus Trxe Sarcons’ Home: Discriminating 
Benevolence of the Duke of Northumberland — NEWCASTLE-ON-TYNE ANTI- 
quaRIAN Society: Another Instance of the Duke's Liberality — Livexpoo. 
Martens: Dock and Harbour Board: Telegrams and Fires: Convictions 
under the Smoke Act: The St. George's Hall: Rapid Development of the 
Birkenhead Coal Trade: Increase in the Liverpool Import Trade—SuerrieLD 
Scnoot or ART: Conversazione—Tue STRIKE aT THE Exsecan Inon 
Works: A Workman's Version of the Affoir—Sm Josera Paxton—Tue 
Late COLLIERY AccIDENT aT Stavetey: A Long-Smouldering Fire— 
Lectures sy Mr. Leone Levi— Prorosep Pusiic WaHanr aT CoLCHESTER— 
NorFroLk AGRICULTUBAL SocieTr—Poor Law Rerorm: Conference at Nor- 
wich—An Opp Rattway Case: Trains must not be Started too Soon—Eau 
Baik Commissioners. The Aorfolk Estuary Scheme—Counr VALLEY AND 
Hatsteap Rauwar: Works to be Commenced—Tug Sewace Wouks aT 

West Hau—New Corn 





EXcuancs aT WISBECH—ACCIDENT ON THE 
Eastern Counties Ramway—A Russian Guy at CaeLusronp—-New 
Savines Bank at Kino's Lyyn—Draiwace Works at Nornwicn: Zhe Con- 
tracts—Mastens aNnD MEN: Sérvbes and Reductions—A CHAPTER OF 
Accipents: Committee on Railway Accidents nominated by the House of 
Commons—State os Trape: Jmproving: The Machine and Iron Trade of 
Leeds—Tue Dagaprot CoLuierny EXxpLosion NEAR ASHTON-UNDER-LINE— 
Easterx Counties AND NorroLk Ramwars: Jmproving Dividends. 


Tne consent of the trustees of the coloured cloth-hall at Leeds, for the 
use of the north (upper) part of the hal) has been obtained by the 
promoters of the exhibition of local industry, which, it 1s proposed, 
should be held during the visit to this town of the British Association 
for the advancement of Science. 

It is stated that Mr. John Ellis has consented to re-accept, pro tem., 
the chairmanship of the Midland Railway Company, rendered vacant 
by the death of Mr. G. B. Paget. The half-yearly dividend is to be 
at the rate of 5 per cent. per annum. 

The half-yearly dividends declared by the North Eastern Railway 
Company are as follows :—at the rate of 5 per cent. per annum, on 
the Berwick stock; 4 per cent. on the York stock, and 2} per cent, 
on the Leeds stock. This arrangement will leave balances of £13,771 
on the Berwick stock account; £8,001 on the York stock account,and 
£1.463 on the Leeds stock account. 

In the case of the Hull and Selby Railway the balance available for 
dividend on the last half-year’s working is £33,839 16s. 3d., and divi- 
dends are recommended of £2 9s.6d. on each of the whole or £50 
shares; £1 4s. 9d. on the half shares, and 12s, 4$d. on the quarter. 
shares. 

Mr. R. Tottie retires from the chairmanship in consequence of his 
advanced age, and will be succeeded by Mr. J. R. Pease. Mr. Tottie 
has been a director of the company since its formation in 1834, and 
the directors will propose at the half-yearly meeting that £100 be 
voted for a testimonial. 

In the case of the Carlisle, Langholm, and Hawick Railway Bill 
the standing orders have been complied with, and in the case of the 
North British Extension they have not been complied with, It is 
thought, however, that, as the objections are of a trivial character, 
they may yet be removed. 

The workmen employed on the Pontop and Tanfield branches of the 
North Eastern Railway have presented their late inspector, Mr. E. 
Charlton, with a handsome tea and coffee service. 

In the matter of the Sunderland Dock bill the standing orders have 
been declared complied with. An adverse report is made with regard 
to the bill of the Stockton and Darlington Railway Company for 
the North Ridirg lines and bridge over the Tees. The Durham and 
Cleveland Union Railway scheme, promoted by the West Hartlepool 
Harbour Railway Company, has not passed the examiner, but it is 
intimated that the difficulties are not of such a character as to throw 
the bill over to a future session. 

The Newcastle Journal intimates that more blast furnaces in the 
Cleveland district are about to be blown out until the prices of iron 
improve.} The same journal notices a report that Mr. Joseph Pease, of 
Darlington, has purchased 40,000 tons of iron from the Consett Iron 
Works Company. ‘The shipping trade of Newcastle, both coastwise 
and oversea, is reported to be in a depressed condition. London 
freights are now as low as from 5s. 6d. to 5s, 9d. per ton, The coal 
trace is at present in a stagnant state. 

A new branch railway, securing more direct communication between 
Sunderland and Hartlepool, was opened last week. The terminus is 
at present fixed at Hendon, and a new station is in progress. The 
trains are allowed ove hour and twenty-five minutes from Sunder- 
land to Hartlepool, and one hour and fifteen minutes from Hartlepool 
to Sunderland. 

The market-place, Durham, is suggested as a suitable site fora 
proposed monument to the late Lord Londonderry. Signor Monti, 
the Italian sculptor, is to visit the spot, and will probably have the 
execution of the work, 

Vice Chancellor Kindersley is expected to hear to-day (Friday) a 
petition presented in the matter of the Northumberland and Durham 
District Bank, by Messrs. Glyn, Mills, and Co.; Messrs, Barclay, Be- 
ven, Tritton, and Co; Messrs. Overend, Gurney, and Co.; and 
Messrs. Alexander and Co. ‘The petition is to the effect that an order 
may be made for winding-up the company under the provisions of the 
Joint Stock Banking Companies’ Act, 1857, or that the voluntary 
winding-up may be allowed to continue ; that in that case Mr. J. bE. 
Coleman and Mr. O. F. Williams may be associated with Mr. J. F, 
Elliott, W. Bainbridge, and Joseph Fairs, the liquidators recently 
appointed to act in the voluntary winding-up; and that the said 
voluntary winding-up may be subject to the supervision of the Court 
of Chancery. 

The Tyne Sailors’ Home, an admirable institution established 
through the munificence of his Grace the Duke of Northumberland, 
has just celebrated its anniversary. Since its opening on the anni- 
versary of the battle of Trafalgar in 1856, 624 British and 222 foreiga 
seamen have been received within its walls, The report of the 
directors stated that the inmates of the Home are fitly lodged, and 
furnished with everything requisite fur bodily comfort, assisted to 
economise their resources, and put in a way of obtaining, as the 
desire it, further employment. Each man bas a clean and well- 
appointed bed-cabin to himself; four plentiful meals a day are pro 
vided him, with a glass of good ale at dinner and supper. Hot and 
cold baths are at his command; and he is strenuously urged to lodge 
his money in the hands of the cashier on his entry, from whence he 
can withdraw any sums he may require during the day, The health 
of the inmates had been most satistaciory, but few had entered the 
sick ward, and no cases of mortality had occurred. No out-door 
agency bad been adopted by the directors to induce men to go to the 
Home, yet no fewer than 51 men had lodged in it twice, 10 three 
times, and 1 four times. Thus they showed how they valued the 
comforts affurded them, by returning again of their own free will, A 
chaplain had, through the further munificence of the Duke of 
Northumberland, been appointed to the institution. Asa substantial 
evidence of the usefulness of the institution, and of the growing esti- 
mation in which the many advantages it offers are held by seamen, 
it was stated that the large sum of £1,098 had been paid through the 
receiving office during the year, which amount met their accoun 

pplied their pockets, and left balances, which on their leaving h 
been transmitted to their friends, but which would otherwise, in all 
probability, have been lost or squandered bad not such an institution 
existed. The accounts showed that the receipts from seamen for 
board, &c., during the past year had been £718 2s, 8d., but the 
expenditure has been in advance of the receipts. 

‘he Antiquarian Society of Newcastle-on-Tyne celebrated its 45th 
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anniversary last week, The report presented to the members stated 
that the history of Northumberland, left unfinished by the Rev. J. 
Hodgson, was being continued by Mr. Hodgson Hinde and the Rev. 
Dr. Bruce. The survey of the Roman wall from sea to sea, executed 
at the cost of the Duke of Northumberland, has been terminated, and 
carefully engraved at his Grace’s expense. The survey has been 
accurately executed by Mr. Maclauchlan. It may be said with 
truth that the liberality of the noble owner of Alnwick Castle is a 
blessing to the district, and cannot be too highly appreciated; it 
may also be added, without servility, that his Grace’s long purse is 
not only opened freely, but also judiciously. 

The Liverpool Dock and Harbour Board have resolved to erect 
three new weighing machines. It is stated that the platform 
weighing machine, which has been in operation for the last six 
months, has resulted in a saving of labour of over 100 per cent. 
On the urgent appeal of Captain Schomberg, the Government emi- 
gration officer at Liverpool, it has been resolved to erect a shed 
and offices for the accommodation of emigrants at the north end of 
the new landing stage, at an estimated cost of £1,800. 

Mr. Gisborne has submitted to the Lighting and Watching Com- 
mittee of the Liverpool Town Council a plan for establishing tele- 
graphic communication between the different fire stations of the 
town. ‘To carry the wires under ground would cost £3,300, and ever 
the house tops £700. The annual cost in either case would be about 
£200. The committee declined to entertain the plan, considering the 
means that already existed for communicating alarms of fire were 
adequate to any emergency. F ee: 

Several persons have been fined at Liverpool for infringing the 
Smoke Prevention Act. 

The Liverpool Town Council have determined that the level round 
St. George’s Hall shall be altered, and the area on the east side filled 
up, according to a plan submitted. Mr. J. Stewart said it would 
cost £1,100 or £1,200 fur the mere levelling of the eastern approaches, 
which alone was proposed to be undertaken at present. Mr. Picton 
stated, on the authority of the surveyor, that it would cost £700 addi- 
tional to take down and remove to another site the balustrade, co- 
lumns, tritons, and other figures. That part of the plan could not, 
therefore, be carried out at present. 

A number of gentlemen engaged in the coal trade at Birkenhead 
have presented a memorial to the Liverpool Docks and Harbour 
Board In this document they call attention to the want of proper 
facilities for carrying on their business, and “ respectfully request that 
provision may be made to set apart a certain portion of the land and 
water space to accommodate the coal trade in the most efficient man- 
ner. When the present Morpeth and Egerton Docks were opened in 
the year 1847, no coal trade was in existence; and in 1851 it only 
amounted to 57,554 tons; in 1854 it had increased to 117,550 tons; 
in 1855 it had increased to 150,000 tons; and in 1857 to 214,000 tons; 
which increase is as rapid as that of any of the north country or South 
Wales coal ports. The above returns embrace the coal sent from 
South as well as North Wales. It is natural to suppose that the 
future increase of the trade will be in the same ratio, if not greater, 
as the connexion of Birkenhead with the best part of the South Wales 


when they gave orders for the stopping in the engine plane to be 
removed. This was accordingly done, and a much larger quantity of 
air was admitted. It was then generally expected that a commence- 
ment would be made towards the recovery of the bodies, but soon 
afterwards smoke was observed issuing from the cupola shaft, thereby 
proving that the fire was not extinguished. The men were immedi- 
ately ordered out of the pit, and a consultation was held as to what 
steps should be taken, when the desirability of filling the pit with 
water was made apparent. In afew hours more a violent explosion 
took place, which made disastrous work with the interior of the pit. 
It was found that the current of air admitted by the removal of the 
stoppings had fanned the burning embers of the late fire into a 
renewed flame, which had spread the fire into another part of the pit. 
It was then determined to pour the water out of the canal into the 
pit to extinguish the fire. As the shaft is close to the margin of the 
canal this was soon accomplished, and after three days there was no 
appearance of smoke from the cupola, which strongly indicated that 
the fire had been put out, or very greatly subdued. No accurate 
opinion can be formed of the period when the pit can be worked again, 

Mr. Leone Levi has been giving a course of lectures at Sheffield on 
the principles of banking. 

A public wharf has been proposed to the Colchester Town and 
Channel Commissioners, and after considerable discussion that body 
has resolved that itis desirable that such a convenience should be 
provided so soon as the funds of the Commission admit of it. 

The Norfolk Agricultural Society has resolved that all money prizes 
for implements shall be given to collections, instead of individual 
implements. This will do away with competitive trials, which it is 
thought cannot be successfully carried out at local shows. 

The Norwich Court of Guardians have appointed a deputation to 
wait upon the Chief Commissioner of the Poor Law Board, with the 
view of directing that gentleman’s attention to the irregularities and 
injustice of the present poor-law system. A conference on the subject 
was held in Norwich last week and was attended by the city members, 
Lord Bury, M.P., and Mr. Schneider, M.P. Norwich has suffered 
from an influx of paupers who have been forced into the town from 
the surrounding districts, cottages having been pulled down to rid 
villages of the burden of their maintenance! There has conse- 
quently been a strong advocacy in Norwich of a national poor-rate. 
Mr. Schneider and his colleagues advocate a plan constituting elec- 
toral divisions districts for poor-law purposes, and having one com- 
mon rate in them. 

In the Leeds County Court a verdict has been obtained against the 
Lancashire and Yorkshire Railway Company, for starting a train from 
the Wakefield station two minutes before the time specified in the 
time table. It appeared that the clock on the platform, by which 
the trains were started, possessed the unfortunate propensity of gain- 
ing a few seconds every time the minute hand passed the half hour. 
Mr. Holmes, of Hunslet, and Mr. Royton, of Leeds, who were waiting 
in the refreshment-room until the train was due, consequently missed 
it. They posted to Leeds, and recovered £2 2s. as compensation. 

At a meeting of the Eau Brink Drainage Commissioners orders 
were made for letting in lots the land near Lynn, belonging to the 

issi s, for periods not exceeding three years at the discre- 





mineral basin—that from which the port of Cardiff is supplied—is 
only just completed; but arrangements yet require to be made for 
working the traffic. During the past twelve months very great in- 
convenience and loss has arisen to the trade, as well as shipowners, 
from the difficulty of obtaining berths for vessels in the docks, This 
inconvenience has so much increased during the past six months, that 
vessels have frequently been kept waiting from seven to forty days 
before they could be placed in a loading berth. These delays have 
acted very prejudicially on the coal trade, as not only have shipowners 
to pay extra dock dues on vessels loading at Birkenhead, but they 
have to encounter further expense and great delay after entering the 
doeks. In the present communication we merely seek to draw your 
attention—first, to the great and natural increase of the trade during 
the past seven years; secondly, that although during the past seven 
years this increase has been very great, yet there is every reason to 
believe that, on the completion of the arrangements now in progress 
for bringing Merthyr and Aberdare (commonly called Cardiff) coal 
to Birkenhead, the increase of the next seven years will be still 
greater; thirdly, that the trade has overtaken the accommodation 
heretofore provided for it, as is evidenced by the difficulty and impos- 
sibility, during the past six months, of getting a ready berth to load 
aship. We therefore respectfully request that our memorial be taken 
into your favourable consideration, with a view to provide the requi- 
site accommodation for the trade, in such position as you deem most 
fitting. The only points in connexion with the site that we require 
to remark on, being the necessity of placing the trade where it can 
command the use of cheap and extensive railwav sidings, in connexion 
with a deep water dock for loading ships on ove side, and a canal in 
the rear for loading flats, the intermediate space between the dock and 
canal being divided into yards for storing coal.” The memorial was 
referred to the works committee of the board. 

The following statistics, which are from a reliable source, exhibit a 
rapid increase in the import trade of Liverpool :— 















Ist Qr, 2nd Qr. 3rd Qr. 4th Qr. 
1856 ..ccce £ 9,335,152 £14,358,319 £7,969,393 £6,022,679 
1857 eeccce 11,799,100 15,519,436 3,591,762 .. 8,799,545 
Increase. . £2,463,948 £1,161,117 £622,369 £2,776,966 
Total value of goods imported in 1856 ........ £37,685,443 
” ” ” B57 cecccces 44,709,843 
Se OI icicactnccdemise £7,024,440 


The Sheffield School of Art had a very successful soire last week. 
Mr. Monckton Milnes, M.P., was the orator of the evening, and dis- 
tributed the prizes. 

In reference to the strike at the Elsecar Ironworks—noticed in Tur 
ENGINEER of last week—a workman writes:—‘“ I find an account of 
the strike of the puddlers, stating that the men had agreed to com- 
mence work at the reduction of ten per cent. on their wages, before 
the notice for the extra Gd. They never agreed to do any such thing. 
I must state that the 6d. extra only affects what is called the doubling 
side. It appears that they have 6d. per ton more at Elsecar than 
what ‘bey have at Park-gate Works, for the same kind of work; but 
it must be remembered that they have all the hot bars to take out at 
Elsecar, which is not the case at Park-gate. Now, it is proposed to 
take off this 6d. per ton, but not to take the work off with it. Atthe 
Milton Works the puddlers are asked to stand to the loss of all the 
iron they make which is not considered good. Now, just look at a 
case on the Monday night of the last week the forge worked. Some 
of the puddlers had about 11 cwt. of what was pronounced good iron, 
which would amount to 5s, 3d.; out of that they would have to pa 
3s. for the furnace getting ready, and 3s. for the underhand, which 
would leave them 9d. out of pocket; yet the watchman could not say 
they had neglected their duty. The men asked why their employers 
do not discharge any of them when they make bad iron—not keep 
them there working for nothing? The strike of the puddlers here does 
not affect the iron getters at all.” 

It is stated that Sir Joseph Paxton, M.P., has tendered to the 
present Duke of Devonshire his resignation of the offices he held under 
the late Duke. Sir Joseph is said to have long contemplated this 


course. 

The dreadful colliery catastrophe at Staveley, which was attended 
with the suffocation of twelve persons, has entailed some further 
trouble upon the parties concerned. On the day of the accident eight 
of the bodies were recovered, but in consequence of the dangerous state 
of the pit four bodies were left in the mine at the time the brick 
stoppings were put in to prevent the access of air. Since that time the 
pit has been closed, the stoppings being regularly examined and the 
temperature constantly ascertained by Mr. J. J. Woodhouse, the minin 
engineer at the works, Mr. J. Hedley, the Government inspector, 
Mr. Seymour, the resident underviewer. A few days since these gentle- 
men «xamined the stoppings, and believing that the fire was ex- 
tinguished gave orders for a small opening to be made in the brick- 


work. This was accordingly done, and a further examination 
proving satisfactory, that part of the pit behind the stoppings 
was entered, and the party proceeded 


for a short distance, 





tion of a committee, and for taking the necessary steps for applying 
from the fund in the Court of Chancery £5,000 in part liquidation of 
the debts due on mortgage and bond securities. A question which 
arose respecting the removal of Upware sluice, on the river Cam, was 
after some discussion deferred for further consideration till the next 
meeting. It was stated, in answer to inquiries on the subject, that 
the payments already made to the Norfolk Estuary Company, on 
account of the centributions to their works, amount to £32,075 113, 3d., 
leaving £22,924 &s. 9d., to be supplied if the remaining works are 
executed. It appeared also that the Estuary Company have not pro- 
ceeded with their works since the passing of their Act last session. 

Immediate progress is to be made with the Colne Valley and Hal- 
stead Railway. ‘The contractor is Mr. Munro, who, it is stated, was 
engaged upon the line in the Crimea. 

The proposed sewerage works at West Ham will extend over an area 
of nearly twenty-one superficial acres, 

A new corn exchange is rapidly advancing at Wisbeach. The 
space within the walls will be 108 feet in length, and 49} in breadth. 
The height of the walls to the springing of the root will be 25 
feet. Over the entrance to the hall, and occupying a vacant and 
irregular space between the vestibule and the Corn-exchange, it is 
proposed to erect an ornamental gallery, which will be available for 
music on particular occasions, as at public dinners, concerts, &c. 
The roof will be divided into five compartments, and will be suffi- 
ciently light, and at the same time strong and weatherproof, being 
principally of glass. Some difficulty was experienced in getting a 
good foundation, which was at last obtained by forming a bed of con- 
crete, which became so hard as to sustain the superincumbent weight 
without the slightest appearance of settlement. The contractors are 
Messrs. Sharman and Son, of Spalding, the amount of the contract. 
being £2,750. The architects are Messrs. Bellamy and Hardy, of Lin- 
coln, who have erected many other corn-exchanges. 

On Saturday evening a train from London ran into some trucks 
which were being shunted at Romford station. The collision was a 
severe one, and the stoker and several other persons are injured. 

The Russian gun awarded to Chelmsford is to be erected in front of 
the Shire Hall in that town, under the superintendence of Mr. F. 
Chancellor. The trophy is to be placed on a granite and stone pedestal, 
22 ft. by 15 ft., at a distance of 10 feet 6 inches from the lower step of 
the entrance to the hall. The carriage upon which the gun is to be 
mounted has been selected from several taken by our army at Kertch. 
On one side of the pedestal will be inscribed “Sebastopol, 1855,” and 
on the other side an inscription commemorative of the visit to Chelms- 
ford of the Royal Agricultural Society in 1856. 

The design of Messrs. Medlard and Maberly has been accepted for a 
new savings’ bank at King’s Lynn. 

The drainage works so long contemplated at Norwich are about to 
be proceeded with. The following tenders have been accepted : — 


For construction of 10,900 feet of brick sewer and 
5,400 feet of stoneware pipe sewer, Messrs, Ling 
and Balls, Norwich - ee ee - ee 

For construction of 9,300 feet of brick sewer and 
3,090 feet of stoneware pipe sewer, Messrs, Arm- 
strong and Hudspith, Alnwick ee oe -- £3,290 0 0 


There were fourteen tenders for the works, and the difference between 
the highest and the lowest was £4,706. 

Nearly 2,000 puddlers continue on strike at Middlesborough, and 
great distress prevails. The state of the coal trade in some parts of 
the Barnsley district having caused the masters to give notice to their 
men that a reduction of wages would have to be submitted to, a con- 
siderable number of hands have been out on strike. At the West- 
wood Colliery, belonging to Messrs, Newton, Chambers, and Co., of 
the Thorncliffe Ironworks, the men, after remaining out for three weeks, 
have just returned to their work, having agreed to the proj reduc- 
tion of 10 per cent. The workmen of one or two other collieries in that 
district have also been out on strike. At the Woolley Coal Company 
(late Sir John Kaye and Co.’s) a notice was given at Christmas that a 
reduction of 2s. per score for getting in the low levels would be made. 
The notice expired a few days ago, but only part of the men have ac- 
cepted the terms. The men working on the top level of the same pit 
are now under notice, having been informed that a reduction of 1s. 6d. 
per score will have to be submitted to. 

Three lives have been lost at Sheffield by an explosion at a fire- 
work factory. Two persons have also been killed on the Lancashire 
and Yorkshire Railway. One of the sufferers, while in a state of in- 
toxication, had placed himself on a line of rails near Henewell. The 
other ~~ fellow was a porter, who was accidentally knocked down 
and killed by a train while in the discharge of his duty. Well may 
the House of Commons nominate—as it did on Monday evening—a 
select committee to inquire into railway accidents. 

The trade reports present indications of slow but gradual improve- 
ment at Halifax, Manchester, Leicester, Bradford, &c. With respect 
to the iron and machine trades of Leeds, the Chamber of ce of 
that town observe, in their monthly statement:—“ As may be ex- 
pected, these branches have not been latterly in their usually animated 


£5,777 0 0 











state, but they are gradually assuming a more cheering aspect, and 
the hands are in moderate employment. Some reduction in the price 
of iron may be noted, but this is believed to be only temporary.” 

It appears that the number of sufferers by the dreadful colliery 
explosion at Bardsley, near Ashton-under-Lyne (of which some par- 
ticulars were given in Tae ENGINeer last week), is nearer fifty than 
forty. An inquest has been commenced. 

The dividend of the Eastern Counties Railway is to be at the rate 
of 3} per cent. per annum, for the past half-year. This is a satisfac- 
tory advance on the corresponding period of 1856. The dividend of 
the Norfolk Company will probably be at the rate of 4 per cent. per 
annum. 

ERrratum.—In last week’s paragraph in reference to the curtailment 
of credit at Bradford, for “ nail” deaiers read “ noil ” dealers. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 







































i . 
£54, ef “sq, Dis 
IRON, English Bar and Bolt:— IRON, Swedish, Indian 
-oprin 7 50 | ASSOTLMENES «66-4045 }orm 14 00 3% 
6100 ,, | RussiaCCND ,, » 17100 
7 00 ,, | STEEL, Swedish nom.,, 21 00 2% 
8 00 Ig | Faggot.. » oo, 
9100 ,, | Milan . - 2 
11 00 = ,, | SPELTER, on the spot . 27 10 O nett 
SPD | TI cscs ccccvesen 37 i 
BS O00 ,, | ZINC, im sheets...sco-cecoe op 2 00 lp 
9 00 ,, | COPPER, Tile, 14t0281b..,, 126 00 3 
si | Tough Cake ..... » 126 00 
8 00 2 | Sheathingand Bo es es oe 
Sheet, Single .... Yloo , Sheet .. ° 22 « 
Double.... moe Bottoms - 0123, 
TRIE: coosee-voee 900 ,, Dicimicees ~~ 220 . 
Rod, Round... 800 ,, Yellow Meta eee i 2 OO 
Nail Rod, Square.. . ee s South American, nom, prin . 
IRON, Rails,in Wales, cash » 6 10 0 nett Russian.. : nominal, 
» 6months» 6150 ,, | LEAD, British P: 2300, 
in Statfordshire » TOs « Spanish... .... 22100 ,, 
Railway Chairs, in Wales» 3100 ,, W. B. at Newcastle . 
a in Clyde » 3100 , BHO wcccccccccccccccces » B00 ,, 
Pig No. 1, in Clyde .... » 2180 ,, } TIN, English Block,nom...,, 128 v0 , 
3-Sths No.1 & 2-Sths 2170 Bar w soy 12900 ~, 
of swale Te ibe » 131 oO ,, 
No.1, in Wales,. Ses 300 , H » 127 00 net 
No. 1, in Tyne and Tees » — 9 Straits oo» 196 00 
Ditto, Forge .. ovpee @ _ » | TIN PLATE 
Staffordshire Forge Pig | coal, 1C } prox 1150 0 
(all Mine), at tne f oe @€@¢060 « | Bian. ewe i. ae 
Works, L. W., nom.. ‘oke, 10... . : 28 . 
Welsh Forge Pig (all 3 00 | Dito IX.... eee 1b0, 
Mine), at the Port.. f ” ” | Do. at Newport, ls. pr bx. less a pa 
8150 ,, | Do. at L’pool, —- » 
3100 CANADA, Plates prtn 14 00 
» | QUICKSILVER, priv 0 20 





@ Rais continue firm. 

Scorca Pie IRon has considerably advanced in price since our last report. 
The market closes firm at 57s. per ton, cash, for mixed numbers f.o.b, at 
Glasgow. The shipments for the week ending the 10th inst. were 8,800 
tons, being an increase of 3,400 tons on the corresponding week last year. 

Sps_Ter.—A moderate business doing. 

CoprsEr, as expected, was advanced 1d. per lb. on the 8th inst. 

Leap has an upward tendency. 

Trx.—An advance in English was announced on the 8th inst. of £5 per 
ton on common and refined. Foreign Banca has risen to £127, and fine 
Straits to £126 per ton, and a strong market. 

Tin Puatges cannot be had under 1s. per box higher than last week, and 
the makers are well supplied with orders. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 12th February, 1858. 
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1857. | 1858. ;, 1857. | 1858. 
perload— £ s. 8.| £2 & £ 8.)| perload—# 8. £ 5. ;}4% 45 
Teak ...20-cesecces 10 013 0/11 O14 0) Yel. pine, per reduced. 
Quebec, red pine... 310 4 0| 410 415) |Canada, Ist quality.18 0 20 0 | 16 10 18 10 
yellow pine 3 5 315) 4 5 410 2nd do... 1010 11 0) 111012310 
St.John’s, N.B., ye. 5 0 6 O| 510 6 10,' Archangel, yellow..15 @ 1510/17 017 10 
Quebec, oak, white.. 510 610/ 6 O 6 10//St, Petersvburg,yel..11 10 12 0 116 017 0 
birch 4 0 0 0} 5 O 5 10)| Finland... 10 0 11 0/10 101210 
310 510} 5 0 510 9 014 0/121018 0 
Dantzic, oak 607 0} 607 0! .9 012 O} 11 015 0 
fir. 215 310) 310 4 5)) white.10 0 11 0/10 01210 
Memel, fir 5 3° 315 415) Gefle,yellow,14f..11 0 11 10| sll 
Riga......- 315 0 0) 4 5 410) Christiania,per © j 
Swedish .... 7 210) 3 0 310| 12 ft. by 3 by af 00 0 0\/% 033 0 
Masts,Quebec r¢ 608 0/6 0 9 0) im .....yellow | 
yl SEE. 508 0} on white....0 0 ni wd 026 0 
Lathwood,Dantsc.fm 6 0 610 9 0 10 © | Deck Plank,Dnts 
Memel...0 0 0 0, 0 0 0 0|| perdvft. 3in. } 10 110) 101120 
St. » 7 710 1110 12 0 || Staves, per standard M | 
Deals, per C, 12 ft. by 3 by 9 in. 5 0 & UW) Quebec, pipe....... 80 0 0 0;}80 085 0 
Quebec, whitesprucel4 018 0 18 021 C€)| puncheon..20 0 22 0 | 20 022 0 
red pine.... 0 0 0 0. 0 0 O ©} Baltic, 
St.John,whitespruce 0 0 0 0/17 019 Oj; pipe.. | 





Tue First VoyacGEe or THE LeviATHan.—The Daily News inti- 
mates that, although the point is not fairly settled, it is believed the 
first voyage of the monster ship will be to Portland, in connexion 
with the Grand Trunk Railway of Canada. 

An Air Foc Sigrat.—The Rhadamanthus, transport store-ship, 
has been supplied with an air fog signal, an invention of Admiral 
Taylor, which is placed forward of the beam on the upper bridge. 
The cylinder is filled with an air pump, attached by a couple of bands, 
and is always charged. There are on the top of the instrument five 
musical whistle valves, marked respectively No. 1, 2,.3,4,5. It is 
said that the whistle can be heard for miles. 

Foreign Jorrixes.—Submarine telegraphic communication has 
been established between Sicily and Italy.—The Dutch Government 
has conceded to Mr. Gisborne, an eminent civil engineer, the privi- 
lege of constructing telegraphic lines in the Dutch-]ndian possessions, 
and of working them for ninety-nine years.—The Piceno of Ancona 
announces that the Pio Central Railway is already far advanced. 
The sections between Fano and Pesaro and between the latter and La 
Cattolica are completed. The tunnel which is to be pierced through 
the mountain at that place is already commenced, and is being 
actively pushed on. Ys 

Mera.s—In bar iron the supply is very abundant. Sheet lead is 
in good request at satisfactory rates. Galvanised iron, of suitable 
corrugation and light gauge, is of ready sale; whilst for heavy num- 
ber and coarse corrugation, there is no demand, even at a discount on 
first cost. Muntz sheeting is in ample stock, but being in few hands 
is only quitted to meet the regular demand, at a barely paying rate. 
Tin plates there is very little demand for, and forced sales are only 
effected at a loss; we believe there are sufficient stocks of the leading 
sizes for nearly a year’s consumption. Ewbank’s nails are in ve 
fair demand, and can be readily placed at list prices.—Sydney, 10 
December, 1857. : 

Prismatic Mrrrors For THE SuLTAN.—The finest mirrors of this 
description which have ever been produced, have just been completed in 
this country for the new palace of the Sultan, on the ——— by 
Messrs. Defries and Co., the glass manufacturers. Each of the saloons 
is to be decorated with four of these mirrors, each of which is fifteen 
ft. high by eight ft. broad, and contains 1,000 prisms. All the prisms 
join each other at the sides, so as to form almost one piece, and at the 
ends are dovetailed together, and held into the frame by a peculiar 
arrangement of copper rods. By this means the mirror is made con- 
vex to suit the form of the wall and the mixed copper and iron frame 
in which the whole mass of crystal is set. The weight of pure 
crystal glass in each mirror is one ton, and the weight of the metal 
back is one ton more. They will, of course, be despatched to the 
Bosphorus in pieces, and on arrival at their destination the backs of the 

risms will be silvered, and all put together—each mirror in a gilt 

urkish frame of great breadth and richness. To show the effect, 
one has been silvered and put together at Messrs. Defries’ warehouse, 
in Houndsditch, and the play of colour and brilliancy of light reflected 
from the whole mass of prisms is something inconceivab! beautiful. 
In the palace the mirrors will be placed opposite each other, with a 
hundred-branched light before each—an arrangement, of course, that 
cannot be attempted in a city warehouse; so that the dazzling effect 
of them all will only be fully seen at the great entertainments of the 
Sultan which follow the Ramazan. 
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RUSSELL’S IMPROVEMENTS IN THE MANUFACTURE OF METAL TUBES, &c. 


PATENT DATED 28TH Marcu, 1857. 





Tris invention by Jolin James Russell, of Wednesbury, Stafford, | 
relates chiefly to iron, steel. and cast steel tubes, such tubes being | 
made with a compound of the “* butt” and lap-joint,” by inserting a 
strip or bar of Y or 7 or other angular-shaped metal between the | 
edges of the previously prepared skelp or partly-formed tube before 
welding it. To secure a more perfect welding, a scraper or cutting 
tool may be passed between the edges of the skelp to give the required 
shape to the opening or joint, and to clear it of dirt or other injurious 
matter previous to inserting the strip or bar, or the skelp or strip 
may be rolled with the edges scarfed to the shape required to receive 
the bar; and in the case of steel tubes or of cast steel tubes, a flux 
may be applied for a like purpose, and it is preferred to a use flux of 
calcined sandstone, or the powdered silicate obtained from the inside 
of steel-converting or refining furnaces, but other fluxes may be used 
according to the nature of the material to be operated upon, or the 
article to be produced. In making lap-jointed tubes of large dia- 
meters (either of iron, steel, or cast steel) from one piece or in 
sections, thev are submitted to the action of heat from a closed 
furnace, provided with a blast and an opening for the emission of 
flame, before which that portion of the partly prepared tube to be 
operated upon is placed, and when at a welding heat is hammered or 











pressed so as to close the joint, an inside mandril forming the poin 
of resistance. 

Fig. 1 is a side elevation, showing the mandril to weld the joint 
upon when heated ; this can be done either with hammer or pressure 
by means of a roller or stamp. This figure also shows in dotted lines 
the opening from the furnace for the flame to pass through the tube to be 
welded. Fig. 2 is a section showing the furnace, blast pipe, mandril 
head on mandril, roller to carry the tube to be welded, and damper and 
chimney to carry off the superfluous smoke. A, A, is the tube to be 
welded; B, B, the blast pipe to the furnace ; C, C, the chimney to carry 
off the superfluous smoke; D, D, a damper to regulate the furnace; 
F, F, the furnace; H, H, head on the mandril to weld the joint of 
tubes on when it is hot; the tube must be turned up from the flame 
where it has been heated, then allowed to rest on the head to be 
welded down with hammers or pressure from a roller or stamp; 
M, M, M, mandril fixed on a pillar so as to project into the tube to 
carry the head; P, P, pillar carrying the mandril; R, R, R, rollers 
to carry the tube to be welded ; these rollers are to be made to rise 
and fall to any height required during the process of heating and 
welding. Figs. 3, and 4 show the mode of filling up the space and 
welding the longitudinal joints of the tubes, 





PULVERMACHER’S 


SMOKING PIPES. 


PaTENT DaTED 10TH JuLy, 1857. 
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Tuts invention, by I. L. Pulvermacher, engineer, of Paris, consists in | 
improvements upon and additions to a former patent dated 4th Dec., 
1852. The tube for containing the tobacco is formed at bottom with 
a cutting edge to enable it to be readily and easily charged ; on the 
top of this tube is the bowl or that part substituted for the bowl of 
an ordinary pipe. It consists of a short length of tube, or of a 
cylinder formed conically at bottom, and with a rim or edge for 
uniting it to the supply tube. Immediately above the rim, holes are 
pierced all round to allow of the passage of the smoke. At top, wires 
are placed upon the cylinder to offer a resistance to the falling out of 
the tobacco, and yet sufficiently open to permit of the ashes falling. 
In the bottom of the supply tube is inserted a series of telescopic 
tubes and screws or a simple screw or other equivalent connected to a | 
hollow stem through which passesa rod for communicating motion to 
the screw or other apparatus; or, instead of a screw, a rack and 
pinion is employed for raising the tobacco. After the pipe or holder | 
has been charged, and the telescopic tubes or screw has been placed 
in it, a paper or other porous cylinder or case is placed over the 
whole length of the tube, the upper end of which covers the aper- 
tures in the bottom of the cylinder before named, and the lower end | 
covers a mouthpiece previously slidden over the hollow stem, and | 
between which mouthpiece and stem there is provided a space all | 
round to allow of passage of smoke into the mouth of the smoker. 
Thus the smoke does not pass through the body of tobacco in the | 
supply tube, but comes directly through the apertures in the bottom | 
of the cylinder outside of the supply tube, and between it and the | 
porous case, which, absorbing and allowing of the volatilisation of | 
the essential oil, prevents any injury to the smoker. While the pipe 
is still in the mouth, by simply turning the hollow mouthpiece or | 
the case and supply tube, the teeth holding the rod stationary, 
tobacco is pressed forward to take the place of such as has been con- 
sumed in the cylinder, and thus the pipe may be used until the whole 
contents of the supply tube have been consumed. In some cases the 
cylinder is connected to the supply tube by a hinge, when the supply 
tube may be charged from the top, and if desired, the tobacco in the | 
cylinder being still alight, an indefinite number of charges may be | 
smoked without the pipe going out or without fresh lighting being | 
necessary. Instead of tobacco in a cut state, a cigar may be placed 
in the supply tube between the perforated cylinder and the mouth- 
piece, 

The invention further consists in the adaptation of the patentee’s 
’ystem to ordinary pipes, or pipes of the form generally adopted. 
The bowl is formed with one, two, or more apertures leading from 
near the top of the inside down through the thickness of the sides of | 
it, into a passage leading to the stem, and a propelling apparatus 
is fitted in the bottom of the bowl worked from the outside for the 
purpose of raising the tobacco to the necessary point for the smoke 
being drawn through the sides of the bowl instead of through the 
whole body of the tobacco, as is now ordinarily done. Instead of 
making apertures in the thickness of the sides of the bowl, a lining or 
cup is fitted in it, bell-mouthed at the upper edge, and so formed 
otherwise as to leave a space or passage between it and the interior 
sides of the bowl; at bottom room is left for the working of a pro- 
peller, and the passage or space between the lining and side of the ! 


bowl communicates with the pipe tube or stem. The turned over 


| edge or bell-mouth of the lining or cup is perforated, to allow of the 
| smoke passing down between the lining and interior of the bowl. 


Fig. 1 is a vertical section of an ordinary pipe with the improve- 
ments applied to it. Ais the bottom of the bowl traversed by a 
screw B, carrying at top the disc or tobacco carrier C ; D is a channel 


| made in the thickness of the side of the bowl, which communicates 


by the aperture o with the fire or lighted tobacco E, by the aperture 
p with the tube leading to the mouth of the smoker, and by the aper- 
ture q with the atmosphere; this latter may be stopped by a stopper 
r carrying the guard or covers. It will be seen that the channel 


| Dis prolonged beyond the aperture p. To use the pipe, serew down 


the disc C, fill the bow], close the aperture g, and light the tobacco. 
The smoke on being drawn passes through the aperture o into the 
channel D, through the tube ¢into the mouth. As fast as the tobacco 
is consumed the dise C is screwed up to maintain a quautity of fresh 
tobacco above the aperture 0. ‘The bottom of the channel D will 
receive the essential oil, which must be occasionally emptied, or the 
channel may be continued to the bottom of the bowl and closed by a 
stopper, on withdrawing which the oil will run out. The aperture o 
should be oblique, to prevent any pieces of tobacco falling into the 
channel, or a screen should be fixed for that purpose. Several modi- 


| fications of the above propelling apparatus are described in the 


patentee’s specification, the principle being the same in all. 

Figs. 2 and 3 show asmoking tube having somewhat the appear- 
ance of a cigar or cigarette; a is a tube for containing tobacco. 
The part of this tube d is polygonal, and is surrounded by a round 
tube c, so as to leave a space r between the two. At the bottom 


| end of the tube } is inserted a nut,f. in which travels the threaded 


rod ¢, carrying the disc d; g is a knob, hollow for a certain distance, 
in which is fixed the square rod k. The tube ) at its upper part is 


|} round and narrowed, and forms a capsule 4. The rod & passes 


through the bottom of this capsule, where it is held as in a collar; 
the knob g being united to the rod.é by means of a pin, or otherwise, 
becomes also fixed upon the capsule, and upon which it is free to turn 
with the rod; / is a tube of earthenware, plaster, meerschaum, paper, 


| or other suitable material. At bottom this tube rests against the 


bulge ai of the tube a, and at top upon the tube c, which is in ivory, 
bone, or other suitable material. Between the tubes / and a there is 
a space p, which communicates with the ignited tobacco above the 
orifices 0, 0, through these orifices and the mouth of the smoker 
through the tube c; q is the cover carrving the guard. The smoke is 
drawn from the lighted tobacco above the orifices 0, 0, through them 
into the mouth of the smoker through the space p. ‘To propel a 


| supply of tobacco to the fire, turn the knob g, which causes the rod 


& to turn, and with it the threaded tube ¢; the nut / being fixed, the 
threaded tube is made to advance and propel the dise d. 


AcricutturaL Sratistics.—Mr. Caird proposes to bring in a bill 
during the present session of Parliament to provide for the collection 
of agricultural statistics in England and Wales. If Mr. Caird succeeds 
in overcoming the prejudices of agriculturists, he will have done well. 





COOPER’S SAFETY LAMP. 
Patent DATED 4TH JULY, 1857. 


Tus invention, by George Cooper, of Stanley-street, Sheffield, consists 
in combining a modification of the “ Argand burner” and the “ Davy 
lamp.” The base of the lamp contains an oil chamber, surrounded 
by a concentric ring and air passage communicating with the centre. 
The air is drawn from within wire gauze inclosing the lamp, to afford 
a supply of oxygen to the interior of the flame. ‘The wick is fixed in 
a tube of such diameter as may be found suitable, and can be - 
lated at pleasure by turning the body of the lamp. Combustion is 
promoted by a glass chimney, which surrounds the flame and com- 
municates with a gauze division at the top, and thus prevents to a 
great extent the mixture of the vitiated gas resulting from combus- 
tion with the air required to support combustion; it also effectually 
prevents the gauze surrounding the light-yielding portion of the 
lamp from being clogged up or darkened by smoke, oil, or other 
impurities. Two additional thicknesses of gauze are introduced at 
the top, to prevent all risk of the ignition of gas outside the lamp. 
The lamp can be locked, so that the person using it cannot, under 
any circumstances, without the key, have access to the light. 
Fig. 1 is an elevation 
of the lamp in section; 
and Fig. 2 is one half 
of the horizontal section. 
The cylinder A, which 
forms the base or pe- 
destal of the lamp, en- 
closes an oil chamber or 
reservoir B. This cham- 
ber is supplied with oil 
through a feeder or tube 
©, which is fitted with 
a chain and plug C!,C*, 
passes through the pe- 
destal A, and communi- 
cates with the chamber 
B, to the lower part of 
which it is attached. The 
gas or fire damp is by 
these means effectuall 
excluded from the oil 
chamber. The skeleton 
frame E (E, E, shows the 
view of the frame at 
right angles to Fig. 1) 
carries the top M of the 
lamp, with its handle M1, 
and is attached to the 
hoop or collar J, which 
latter fits on the pe- 
destal A, and is held to 
it by the barrel locks and 
the bolts, a, a. The 
bolts a, a, take into a 
groove 1 in the pedes- 
tal A, and by their means 
the hoop D is secured to, 
and at the same time 
made horizontally move- 
able on, the pedestal A. 
One of the brackets N,N, 
N, on which the glass 
tube or chimney H rests, 
has an arm G (see Fi 
2) attached to it, whi 
reaches to the hoop D, 
and between two studs 2, 
which are fixed into and 
wroject from the hoop D. 
The brackets N, N, N, 
/ are attached to the tube 
m0 J, which is furnished 
WN \ \ with a vertical groove 
8 The collar or wickholder O has a pin or stud 4 passing through 
it, one end of the pin tacking into the vertical groove 3, and the 
other end into the spiral groove 5, cut ‘or formed on the central 
air tube K. The tube K is open at the bottom and soldered to the 
oil chamber B, of which it forms a me part, being thereby 
also connected with the pedestal A through the feeding tube C. The 
collar O having been brought to the top of 
the tubes J and K, the wick is put on in the 
usual manner, and can be raised or lowered at 
leasure by turning the pedestal A, when the 
amp is held suspended by the handle or by 
turning the hoop D in the opposite direction, 
when the lamp rests on its pedestal. In the 
former case, the central air tube K will turn 
round with the pedestal A, the arm G and 
hoop D remaining stationary; whilst in the 
latter case the hoop D will be carried round 
by the arm G, by means of the studs or 
pins 2, the pedestal A and central tube K 
remaining stationary. The lamp, from the 
pedestal “A upwards, is incased with the wire 
gauze cylinder L, that portion L! which is 
placed immediately over the lestal pro- 
jecting beyond the casing L, so as to admit of a sufficient supply 
of air for combustion. The top piece L* terminates in an enlarged 
crown L’, to which a metallic or other inverted cup P is fixed inter- 
nally, for the purpose of diffusing the heated gases resulting from 
combustion. The gases are prevented by the diaphragm 4, 6, from 
passing into the annular space enclosed by the piece of wire gauze 
marked Li, and thus deteriorating the air admitted for combustion. 
In order to avoid the danger of explosion from the heated gases 
issuing from the chimney H, a second inner cylinder L4 of wire gauze 
is applied as shown. The air on entering the lamp follows the course 
indicated by the arrows; a portion acts directly upon the exterior of 
the wick, whilst another portion passes down the annular space sur- 
rounding the oil chamber B, and into the central tube K, to the 
interior of the light. The light from this lamp may be rendered 
more effective or distributed in a particular direction by the employ- 
ment of an ordinary polished reflector Q (see Fig. 2), and a convex 
lens R. 


FED, HET RHN IT MPRI LS tet at 








New Screw Corverre.—On Saturday a large number of visitors 
arrived at Woolwich Dockyard to witness the launch of the 
Challenger, screw corvette, of 22 guns and 400-horse power. After 
the launch the Challenger was towed into the outer basin, where she 
will be fitted with her engines, boilers, and screw machinery, which 
have been manufactured by the firm of Messrs. J. Penn and Sons, 
Greenwich. Her armament will consist of twenty 60-cwt. guns, nine 
feet long, and two 68-pounder pivot guns of 95-cwt. and ten feet 
long. 

Waar Dr. Livixcstone Proposes To AccomviisH.—At the 
farewell dinner to Dr. Livingstone, that intrepid voyageur said, what 
he expected to find in Africa was a pathway through the middle of 
the country, by means of the Zambesi River, which he believed would 
lead to high lands, where Europeans might form a strong post of 
location, and establish a depot in parts up to the present time 
unknown. He depended mainly on entering into friendly com- 
munication with the chiefs in the interior of Africa, who were them- 
selves just as anxious to obtain part of the seaboard for commercial 
purposes as we were ourselves. His view, as a great means of 
advancing Christianity, was to promote enterprise, by encouraging 
the natives to grow cotton, and all other raw materials, which they 
at present derive from slave states. No greater blow could be given 
to slavery than by doing this. 
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SOCIETY OF ARTS. 

TENTH ANNUAL EXHIBITION OF INVENTIONS. 
Monnay, the 5th of April, is fixed for the opening of the 
Society’s Tenth Annual Exhibition of recent inventions. 

Persons intending to contribute to the Exhibition should com- 
municate with the Secretary of the Society of Arts as soon as 
possible, stating— 

1, The title of the invention. 

2. Whether the article will be a specimen, model, or drawing. 

Articles for exhibition must be forwarded to the Society’s 
House, Adelphi, London, W.C., carriage paid. 


The days for receiving articles are, Thursday, the 18th ; Friday,’ 


the 19th ; and Saturday, the 20th of March; and no articles can 
be received after the last of these days. 

All articles should be accompanied with a brief but clear de- 
scription of the invention, with a wood block (when possible) 
for illustrating the catalogue, and a reference to any publication 
in which the invention is described. 

All drawings exhibited must be framed. 


SPECIAL PRIZE. : 

A prize of twenty pounds (placed at the disposal of the council 
for this purpose by the Rev. T. French and J. M‘Gregor, Esq.), 
and the Society’s silver medal, is offered for a writing-case 
suited for the use of soldiers, eailors, emigrants, &c. The atten- 
tion of those intending to compete for this prize is directed to 
the following points, which will influence the Council in making 
their award :— 

Lightness, 

Smallness of size, 

The avoidance (if possible) of fluid ink, 

Durability, 

Cheapness, with a guaranteed supply, and 

General applicability to the duties, habits, and requirements 
of the above classes. 

The articles sent in for competition must be delivered at the 
Society's House, Adelphi, London, W.C., on or before the 8th 
May uext. 





Wednesday, Feb. 10. 

Wittiam Farmrarry, Esq., F.R.S., in the chair. 
ABSTRACT OF PAPER ON THE APPLICATION OF STEAM 
POWER TO 'THE CULTIVATION OF THE SOIL, 

By J. Avcennon CLARKE. 

Steam-power having been successfully applied to the mill-work 
of the farm—threshing, cutting, slicing, grinding, pulping, and 
preparing the various products and “ feeding stuffs,” the present 
paper is confined to operations in the field, more especially to 
the first operation of breaking up the soil, and the mechanical 
preparation of a seed-bed. 

Investigating the nature of preparatory tillage, Mr. Hoskyns 
finds it to consist in “comminution, aeration, and inversion,” 
which it is possible to effect at once, in a single act, and with a 
simply-formed tilling instrument; and from ‘the fact of horse- 
traction being horizontal, manual delving vertical, and the 
“ favourite motion” of machine-work circular, he concludes (with 
an amount of argument and illustration which establishes and 
fortifies his deductions) that some kind of “ revolving cultiva- 
tor” will ultimately be found best for being driven by a steam- 
engine, 

Steam Ploughing.—On light land, and where shallow work 
alone is required, the breaking up and inversion of the soil is 
done with great efficiency by the plough. On heavy land, where 
tillage makes a larger item in the expenses of management, and 
a cheaper motive power than that of horses will prove the great- 
est boon, the plough seems to be used merely because the horses 
cannot dig. The sledging sole does harm; the slices, not suffi- 
ciently subdivided, harden and make work for future dragging 
and reducing; and inversion is imperfectly effected, because a 
“harrow edge” is necessary for securing a good “mould.” Deep 
culture is also needed on most strong lands; yet, the farther we 
dig below the surface, the more is our horizontal traction at a 
disadvantage. A vertically descending tool appears to be re- 
quired rather than a horizontally drawn one; and, perhaps, 
rotary diggers will ultimately be found as peculiarly adapted for 
penetrating and stirring up the sub-soil from great depths, as 
traction implements are for tilling the upper stratum. 

Steam-ploughing is not only possible, but is being actually 
done on a considerable seale; and, without reciting the long 
history of inventions for the purpose, I wish to consider the 
various plans now before the public—the results as far as yet 
ascertained, and then to make suggestions for further progress 

The first point is—How to apply the power to the implement ? 
and the next is, the construction of the plough or ploughing 
machine, 

The great weight of a steam-engine, with its water and coal, 
forms the chief obstacle to the transit of a locomotive over a 
soft or rugged surface ; why not, therefore, emplcy a pneumatic 
locomotive? In 1839, Mr. Henry Pinkus patented a most inge- 
nious method of applying an atmospheric vacuum, or else com- 
pressed air, as an auxiliary for conveying motive-power from a 
stationary engine to travelling implements, Might we not take 
this plan for connecting a light travelling pneumatic engine with 
air-pumps attached to a stationary portable steam-engine ? A 
flexible tube, coiled on a cage-drum upon the pneumatic locomo- 
tive, would be paid out as the locomotive receded from the 
steam-engine, and wound up as it approached. By passing and 
repassing the steam-engine, a length of 200 yards night be 
ploughed with only half that length of pipe, and as this would 
be merely laid down and rolled up again, very little wear from 
friction would be incurred, 

All doubt as to the effectiveness of pneumatic power applied 
in this way inay now be considered as dispelled, by the success 
of a compressed air engine at Govan colliery, near Glasgow, 
which has been working for more than six years without re- 
quiring any repairs or adjustment. 

For makivg the steam-engine itself an agricultural locomo- 
tive, we have Mr. Boydell’s “ endless railway engine.” 

“The “ traction-engine ” can climb considerable gradients, as 
proved at the Salisbury agricultural meeting: and whether we 
adopt the particular form of engine there exhibited ; or Mr. 
Burrell’s appliance of the rails to common portable engines ; or 
Messrs. Tuxford’s compact and manageable engine on three 
wheels, in which both the main travelling wheels are driven, 
whether turning a curve or proceeding in a straight line; or 
Mr. Collinson Hall’s enormously high-pressure locomotive,—it 
is now clear that the farmer's engine may be independent of his 
horses, that it can draw from farm to farm the heavy threshing 
machine it works, and pull home the harvest sheaves or lead 
out those loads of farm manure which now tax the power of our 
teams so many weeks in the year. 

How long a “ traction-engine” will last in constant field use I 
am unable to say. The wear of the rails is a very serious item. 
The objection that the great weight is calculated to injure a 
strong soil by undue consolidation, applies to the traction-engine 





as well as to horses, but not with greater force. Iam very hope- 
ful of the extensive adoption of the traction-engine upon very 
level land, but fear it would be impracticable for working land 
already ploughed, so much of the motive-power being wasted in 
carrying itself over rough and yielding furrows or large clods. 
It is to be regretted that the adaptation of the ploughs to the 
traction-engine has hitherto been so unfortunate as to prevent 
the accomplishment of a high quality of work. Mr. Smith, of 
Woolston, has just patented an improvement in the yoking of 
the implements, 

Before quitting the subject of locomotive engines for traction, 
I ought to mention Mr. Halkett’s recently-proposed system of 
“ guideways.” The advantages promised on clay soils are pro- 
digious, but I believe not the less reasonable and likely to be 
realised ; and I would dwell longer upon the mechanical merits 
and economy of the plan, did I not believe that the first outlay, 
of £25 to £30 an acre, effectually bars its employment to the 
tenant farmer. 

For ploughing, scarifying, &c., in a hilly country, we must 
have recourse to the windlass and rope as the best means of trans- 
mitting power from the _— to the implement; and it isa 
question whether this or the traction engine principle is best 
even for level districts. Mr. Fowler has adopted the system of 
moving both engineand windlass along the headland. Mr. Smith, 
of Woolston, adheres to the stationary engine aud windlass. 
The working cost of deeply breaking up the soil, at five acres a 
day, including the shifting of the tackle, is 5s, 2d.; and of 
trenching and subsoiling (three acres a day) 8s. 8d. per acre; the 
wear and tear being taken at 1s. 6d. per acre more. The price 
of the tackle and implement adapted to a common portable 
seven-horse engine is £220 ; and the experience of several farmers 
seems to show that it is worth while to lay out this sum, and 
then expend the above amount per acre on autumn cleaning and 
other preparations, even though ploughing itself may be left for 
horse Jabour. Mr. Smith’s method of turning the implement at 
the end of its course, by simply having it yoked to the ropes by 
a “turn-bow” or hook in front, is the simplest and readiest 
pos-ible. 

The best, and indeed the first, plan ever brought into actual 
operation is to employ one engine and winding-gear on one head- 
land, and an anchorage and pulley on the other, both being 
shifted along as the work proceeds, and a single frame of ploughs 
being hauled up to the engine or pulley alternately. This is the 
plan adopted by Mr. Fowler. There is no doubt that Mr, Fowler 
could haul Mr. Smith’s implements with greater results than 


have yet been attained by the latter gentleman’s rectangular | 


method of working the rope; so that it is the simplicity and 
lightness of machinery and apparatus, rather than economy 
in working expense, which form the favourable points of the 
Woolston system. One advantage of Mr. Fowler’s pian is 
also that an unlimited extent of land may be ploughed with 
the same length of rope, fewer removals of the engine 
and tackle by men and horses being required. A material 
point to be considered is, that to be immediately useful and 
successful, and patronised by the farmers generally, a steam 
plough ought to be adapted to our present portable thresh- 
ing engines, now distributed by perhaps tens of thousands 
throughout the kingdom. Mr. Williams, of Baydon, connects a 
windlass on wheels with a portabie engine, by means of a strong 
framing ; and though he has not been able, I believe, to work 
his ploughs without horses assisting, this portion of his plan is 
on precisely the principle I regard as most feasible and likely to 
meet with general favour. Mr. Fowler has adopted a similar 
method of enabling the farmer to avail himself of the engine he 
already possesses. 

At the trial at Stirling, Mr. Fowler’s machinery, manufactured 
by Messrs. Ransomes and Sims, ploughed heavy land 5} inches 
deep, at the rate of 6} acres a day, for a total estimated 
cost of about 8s. per acre, which by horse-labour would have 
been 15s, per acre. On milder soil, 7 inches deep, at the rate of 
94 acres a day, for about 6s. per acre, which by horses would 
have been 8s. per acre; and the trenching implement going 12} 
inches deep, ploughed at the rate of 5 acres a day, at say, 11s, per 
acre, work which would need 6 horses for accomplishing ouly 
one acre ina day. The saving in the cost of ploughing we may 
reckon 35 per cent. on the loamy land, 40 per cent. on the heavy 
land, and say 60 per cent. in trenching; and it is here obser- 
vable that the economical advantage of steam over horse-power 
is in proportion to the difficulty of the operation, whether aris- 
ing from the stubbornness of the ground or the depth of the 
tillage. The superior quality of the work, and the great benefit 
of turning over the furrow-slices with a rapid motion, and with 
no damaging pressure, either by the plough-soles or by horses’ 
hoofs, were points equally well demonstrated on that as on many 
other occasions. The adoption of a shifting engine and windlass 
I view as one of the best steps taken for cheapening the operation 
of steam ploughing. For working scarifiers and other implements 
taking a great breadth at once, perhaps it would be well to em- 
ploy Mr. Smith’s removable anchors, instead of the self-shifting 
one. Mr. Fowler's latest advance has been to dispense with the 
man for regulating the winding on, and escape the wear caused 
by the grinding and sawing action of the coils of rope upon each 
other, by giving up winding altogether and leading the rope 
round grooves in the drums. The total length of rope is also 
lessened by one-third, and is now less than half that required for 
a tield of given size by the rectangular method. Only eight hun- 
dred yards of rope are required for ploughing four hundred 
yards length of furrow, and the price of the entire apparatus for 
a 7-horse engine is £280. The hands required are only two men 
and three boys, besides the water-carters 

There are many districts in which the fields are generally too 
precipitous for the easy passage of an ordinary engine from side 
to side, much less to admit of a locomotive traction engine 
climbing over all parts of the surface. In such cases we must 
fall back upon the stationary engine; and we may adopt the 
direct hauling from a fixed capstan, ropes laid out in a rectangular 
form, and anchorages self-shifting like Mr. Fowler’s, or removed 
by hand in Mr. Smith’s manner, or we may save the wear of wire 
rope, and secure a light apparatus, by employing the travelling 
windlass of the Messrs. Fisken. 

May we not relieve anchorage of most of the present strain, 
and go have it of the slightest and simplest form, employ much 
less heavy rope, avoid the delays and hazards of “ signalling,” 
and save tiue at the ends by making the whole operation more 
automatic than at present? Suppose we give up the to-and-fro 
work with a single implement, and use two implements, plough- 
ing always one way, namely, up to the’ windlass, one imple- 
ment going backward empty while the other is in work. 
That part of the rope passing round the anchored pulley 
having only the draught of an implement out of work, 
and one length of slack rope to haul, may be very light 
indeed, and the anchorage correspondingly light and portable. 

1 now come to the second point—the construction of the 
plough or ploughing machine. And in the outset I would ob- 
serve that we require a ploughing machine, and not merely a 
means of yoking separate ploughs held by men as before. 

Mr. Williams, Mr, Fowler, and ether inventors, have practi- 





cally demonstrated that several ploughshares and mould-boards 
united ina single frame may not only make very good work, but 
also be of considerably lighter draught than single and separate 
ploughs, taking an equal number of furrows. There are two 

inds of ploughing machines—one for flat work, in which the 
furrows are all thrown one way; and the other for making 
“lands” or “stetches.” Turnwrest, one-way, or flat ploughing 
is adapted for light land, and may be practised also upon well- 
drained strong soils. The most successful steam-ploughs have 
hitherto been those constructed for this description of work, the 
advantage attending it being, that an implement, taking three or 
more furrows at once, can be worked without requiring to be 
turned round at the ends, and with anchorages gradually shift- 
ing along the headlands; whereas, in ridge and furrow plough- 
ing, such an implement must be moved across to the other side 
of the “land” or “ridge,” and the anchorages shifted a con- 
siderable distance forward or backward at every bout; while 
laying out the slack. rope in the next track so far from the plough 
is also a difficulty. There seems no other course than to have 
duplicate sets of ploughs pointing in different directions, one 
carried in the air while the other is at work. Messrs. Fisken 
attach the ploughs to the ends of their windlass-framework, 
travelling upon two pairs of wheels, one set at each end, and 
both pointing towards the carriage. I can imagine no better 
principle than that of balancing two sets of fixed ploughs upon 
a single pair of wheels, as adopted by Mr. Fowler. The frame, 
hung midway upon the wheels, with a set of ploughs at each 
end, is tilted so as to bring the hindmost set into work ; and 
when arrived at the headland, the attendant has simply to pull 
down the other end and steer the implement in its next course 
when the rope begins to move it onward. I attach great im- 
portance to the saving of time at the ends; and this is one 
reason for approving of the simple construction and action of 
Mr. Fowler’s plough, From numerous experiments with the 
dynanometer, it appears that the draught of common horse- 
ploughs, when out of work, is 30 to 35 per cent. of their draught 
when ploughing an ordinary furrow. Now, in Mr. Fowler’s im- 
plement, this sliding of the weight of the ploughs on the furrow 
bottom is entirely avoided, the ploughs at one end of the frame 
balancing those at the other, so that the entire weight is carried 
upon the large patent-axled travelling wheels. I have tested the 
draught of the 4-furrow plough running empty upon the surface 
of the land, and found it to be only 3 ewt.; the draught of 472 
yards of wire rope dragging along the surface of a clover lea, 
was 3 cwt.; the total draught of implement and rope being no 
more than that of 4 common ploughs drawn empty on the same 
surface. Of course, with the rope supported upon friction 
rollers, the actual draught is much less. I would suggest as an 
improvement, that this plough should be constructed say with 
two beams of |, iron shorter than the present wood beams, and 
with two diagonally placed beams at each end, made of tubular 
or angle iron, on which the plough skifes or the scarifying tines 
might be adjusted by clasps or bolts and screws, for different 
widths of furrow. This implement seems to me just the con- 
vertible valuable implement we need in connection with steam- 
hauling machinery. 

I now pass on to a consideration of ploughing in lands, ridges, 
or stetches, Steam-tillage ought to prove of the greatest assist- 
ance, not only to light lands, but to heavy lands ; although, I 
fear, the great majority of farms on our strong wheat svils 
must for many years be ploughed in ridge-and-furrow 
“lands.” It would be possible to form a land with Mr. Fowler's 
plough, first going two courses (that is, once up and down the 
field) on one side of the ridge, and then, with considerable loss 
of time, turning the plough end for end, and going two courses 
to complete the other side ; but, still better, the ploughs at one 
end of the frame might be left-hand, and the other right-hand 
ploughs, the implement then not being turned round. Perhaps 
Mr. Fowler may improve his ploughing-machine for stetch work, 
by giving the workman power to alter the depth of either side 
of the frame without stopping for the purpose. Mr. Williams 
suspends his single set of ploughs upon levers capable of working 
vertically in a carriage-frame, each plough being independently 
raised or lowered, but the machine has to be turned round at 
each end of the work at every course, and taken across to the 
other side of the land—a difficulty which I believe Mr. 
Williams has not yet overcome without the use of horses 
—and the alterations of depth, &c., necessary for different 
courses, must occasion considerable delay. Mr. Coleman 
exhibited at Chelmsford a ploughing machine, in which 
the ploughs were arranged in a Y form, like a flock of wild 
fowl. Suppose we attach the ploughs to the bars or beams of 
the framework by a fastening somewhat similar to that of 
Bentall’s broadsharer, so that they can be adjusted to different 
depths and widths, according as the ground may be level or in 
ridge and furrow. By raising the fore-end of the frame upou 
its carriage-wheels (with a whecl-and-screw or lever movement), 
the ploughs are run out of work of their own accord, and by de- 
pressing the front, they are pointed in. Let there be two imple- 
ments, ploughing only up to the windlass—in accordance with 
the method of hauling described in a previous part of this paper. 
One is to “gather,” or turn its furrows inwards, forming a ridge 
in the middle, the other is to “split,” throwing its furrows out- 
wards, leaving an open water furrow in the middle; that is, the 
first implement makes “ ridges,” or “ feerings,” of a certain dis- 
tance apart, and the other “makes up” the intervals, forming 
complete lands or stetches. Carriage-wheels follow in the lass 
furrows to sustain the weight of the implements, and for them 
to travel upon as they run backwards out of work. I need 
merely refer to the advantages of making the ploughs in each 
frame turn half their work opposite ways, and to the possibility 
of lightening the draught by avoiding sledging and sliding action 
as much as possible. 

From numerous dynamometer experiments, it appears that in 
a heavy soil, if the whole draught of a plough in work be taken 
as 100, then, with the mould- board removed, it will be 90, drawn 
along an empty furrow it will be no less than 35, leaving 55 to 
represent the power required for cutting the slice. Much of 
the 35 per cent. may be saved by supporting the implement upon 
three or else four carriage-wheels, and shortening the sole. The 
10 per cent. due to the action of the mould-board may also be 
reduced, and the 55 per cent. due to the operation of the share 
and coulter must not be supposed to arise merely from the 
dividing of the soil by their cutting edges ; the share has a con- 
siderable weight of earth resting upon it, greatly adding to the 
pressure and friction of the under side of the share upon the 
furrow bottom. 

Having now concluded my review of stuam ploughing pro- 
perly so called, I must briefiy allude to 

New Processes, Rotary Forking and Digging —Of implements 
operating by traction those used by Mr. Sinith, of Woolston, are 
very successful. He is carrying out a novel system of tillage by 
means of trenching, subsoiling, and grubbing implements, with- 
out using the common plough, except for turning over clover 
lea and sward land, and this, indeed, he thinks to be hardly 
necessary. He combines subsoiling tines with the double mould 
board plough, and follows with the single subsoiler, so that the 
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land is left ploughed up in “ drills” or “ ridges,” the subsoil at 
the bottom of the open furrows and trenches broken up and ex- 
posed to the atmosphere, while the strips of ground covered by 
the upturned furrow slices are also stirred and disintegrated. 

We have been long familiar with the revolving harrow, forker, 
or scarifier, as brought before the public by Mr. Gibson, of New- 
castle-upon-Tyne, Mr. Samuelson, of Banbury, and other inven- 
tors. And TI believe the decision of practical judges respecting 
them to be that, while they may be admirable in certain cases 
for stirring ground already tilled, they are not able properly to 
break up and invert unploughed land. However, I do not quite 
despair of this form of digger for effecting the first and principal 
operation of tillage. Mr. Smith, of Lois-Weedon, has contrived 
an implement of this kind, which answers perfectly well for 
pulverising and lifting up the subsoil from the bottom of the 
trenches previously ploughed along his “intervals,” casting the 
furrow-slices of staple underneath, and depositing the subsoil 
upon the top. The tines (of proper cycloidal curve), instead of 
being arranged upon separate discs, forming a set of indepen- 
dently-revolving rowels, are all fixed upon one barrel; as the 
machine advances the earth is crumbled and raised bodily by 
the teeth, and while it hangs momentarily suspended in air before 
being cast off by fixed scrapers, a couple of small mould boards 
gather the upper soil (previously turned by a plough) on each 
side into the bottom of the trench, the earth from the digger 
falling upon it. 

Hanson’s potato forker is another form of rotating pulveriser. 
Could not Mr. Fowler apply the revolving blades or tines to cut 
the furrow slices of his plough crosswise? Motion might be 
derived from one of the travelling wheels, and thus ploughing 
and pulverising would be accomplished in a single act. Leaving 
now the traction principle altogether, which, in the case both of 
ploughing and scarifying by steam, must be now pronounced 
fully successful, let us inquire into the merits of 

Machines actuated independently of Traction.—I dismiss with- 
out notice multitudinous contrivances for imitating the motions 
of manual digging, because I prefer, for simplicity and practicable 
character, machines having a continuous circular motion and few 
working parts ; and indeed I believe that ultimately the highest 
order of results which steam culture will ever attain will be by 
a revolving tiller, because, theoretically, it is best adapted to the 
new motive power. 

The idea of Mr. Hoskyns, that a cylinder of claws, tines, or 
cutters should be attached behind a locomotive engine, and 
driven at a more or less rapid speed by the motive power, not- 
withstanding the success of steam traction implements, pever 
promised better than it does now. I do not know what has 
become of Mr. John Bethell’s revolving forker, but, at any rate, 
Mr. Romaine’s machine, in the hands of Mr. Alfred Crosskill, 
has at last achieved considerable success, the velocity of tho 
digger, however, being greatly moderated from that originally 
proposed. In Mr. Usher’s rotary steam plough, in which a 
series of curved plough bodies are attached about a horizontal 
axis driven by gear work behind alocomotive engine, was a near 
approach to that required ; and had the tilling machinery been 
combined with a modification of the endless railway engine, this 
invention would probably have given us a cheap, though not 
very perfect, order of tillage. But Mr. Romaine’s cultivator is a 
decided success. A digging cylinder, 6 feet wide, is attached 
behind a 12-horse engine, mounted on a pair of very large broad 
felloed wheels, with two steerage wheels on castors in front. The 
machine is perfectly independent of horses for travelling from 
place to place over moderately level roads or arable fields, though 
its weight is 10 tons, and it will turn short round, or in an area 
of its own length. Parallel connecting rods, like those coupling 
the wheels of a railway locomotive, are used for driving the dig- 
ger with a speed of 40 to 50 revolutions per minute, allowing it 
to be readily raised or lowered while in motion. The successive 
operations of ploughing, dragging, and harrowing strong land 
are equalled by a single course of this machine, and at a far 
cheaper rate, the amount of work done being from four to seven 
acres, according to the description of soil and depth of work, at 
an expense of 5s. or 6s., up to 9s. or 10s. per acre. The price, I 
believe, is about £800. 

In searching out and studying all the proposals I can meet 
with for digging or deeply trenching, I have concluded that the 
simplest, easiest, and most practicable idea is that which is shown 
in the annexed woodcut. A cutting blade attached by an 
arm or stem to a horizontal axis, and curved concentrically, or 
nearly so, with the circle it describes, which entering the soil 
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AA, position of the digging blades on entering and on rising out of the soil 
cutting a spit, say 8 inches thick and 9 inches wide, with the trench 15 
inches deep. BB, the stems or arms supporting the blades. These are 
sharp at their edges, so as to act as coulters for severing the side of the 
spit from the whole ground. The blades are set diagonally across the 
plane of the circle they describe, so as not to track after each other, and 
are turned round in sockets, CC, when required to point the other way, 
for the return course. D, size of the wheel by which the digger is 
driven, 

downards, shall cut a curved spit of earth from the face of the 
semicircular trench formed by its action, and, emerging upwards 
on the other side of the trench, leave the spit in an inverted 
position. A number of these cutters are to be affixed by radial 
arms to the shaft, but in order that they may not impede the 
delivery of the pieces of soil from each other, I propose that 
they should be placed at an angle with the plane of the circle 
they describe, and let the machine advance at right angles to the 
direction of their revolution, the axis being longitudinal instead 
of transverse, just as in Hanson's potato digger, and Huckvale’s 
turnip thinner. 

Motion may be communicated to the digging-wheel in several 
ways. It may be affixed to a locomotive engine. But I should 
prefer to drive it by an endless rope, supported upon friction- 
rollers, in connexion with a stationary engine, or an engine 
shifted along one end of the field,—a modification, in fact, of Mr. 
Atkins’ and Messrs. Fisken’s method, 
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ing at half the cost of horse-power and the work was better 


DISCUSSION, 

A letter was received by the Secretary, from Mr. Richard 
Garrett, of which the following is an abstract :— 

Sir,—Feeling that so little improvement has been made in the 
art of land cultivation by steam power during the last two years, 
Iam more convinced we are not yet in the right path to the 
possession of an implement such as would generally supersede 
the good horse plough. I am forced to the conclusion I had 
arrived at in February, 1856, that the thorough and practical 
steam cultivator is to be wrought out of such a construction of 
machine as I then sketched. The machine I had sketched in 
1856 I still think well worth the consideration of one or more 
possessing ability and bold determination ; and should success 
be theirs, I shall be satisfied with that which is only due to me, 
for having pointed to the outline of an implement for so desirable 
an object. I would very shortly repeat, that the machine I pro- 
posed was in the form of a portable engine, not much exceeding 
in weight and size that now used to work a combined threshing 
machine ; the addition and difference would consist in a frame 
containing a number of digging spades, and the application of the 
engine’s power to the up and downward motion of the spades, 
and turning over the pieces of soil they lifted much in the same 
way as a man does with aspade. The arrangement of the spades 
and their required motion are not insurmountable difficulties in 
the science of mechanics, while the engine’s weight, instead of 
being a drawback as at present, would be the intermediate power 
by which I would force the spades into the ground, and these 
spades would act as so many levers, by which the machine would 
be moved step by step. In common with so many, I long to see 
an efficient machine for such a great work; and if my ideas 
should now fall into genial soil my object is served.—I am, &c., 

Leiston Works, Saxmundham. RiIcHARD GARRETT. 


The Chairman said this was a most important subject, for he 
thought that we were in a state of transition as regarded the 
cultivation of the soil. He had no doubt that, in process of time, 
the ingenuity of this and other countries combined would bring 
steam-ploughing, as well as reaping by machinery, into general 
use. He saw many practical men present, and would be happy 
to hear their observations on this highly-interesting subject. 

Mr. J. J. Mechi was of opinion that steam cultivation would, 
ere long, become the custom of the country. Two years ago Mr. 
John Fowler ploughed a quantity of land for him, and he could 
assure them of the marked superiority of the crops on the land 
so treated as compared with that subjected to the ordinary 
horse-ploughing. There was a difference in the crop of wheat of 
at least a quarter per acre in favour of ploughing by steam. His 
impression, some years ago, was, that Romaine’s engine would be 
very effective, and he had spent some £700 in experiments with 
that machine. Since then he believed £10,000 had been ex- 
pended in experiments, and with very important results, He had 
no doubt larger sums yet must be spent before they arrived at 
perfection, and every year would witness large improvements in 
the application of steam machinery to the purposes of agriculture, 
as was the case with regard to the manufactures. Recently he 
had a field dug all over with the steel digging fork, and he had 
found it more economical in its results than ploughing with 
horses. There were five horses ploughing in one field, and in 
another field four men fork-digging, aud he found the latter 
cheaper at £2 per acre, the men earning 2s. 6d. per day, than 
the work of five horses and two men in ordinary ploughing. 
The more he saw of horse power the more convinced he was 
that it was the worst and most costly power that could be em- 
ployed, but at present the use of it was unavoidable. 

Mr, J. Allan Ransome said: With the exception ofa little work 
carried on in one season on Mr, Smith’s farm, nothing had been 
practically done when the subject was first discussed in that 
room—at least so as to induce others to follow in the same steps, 
Since that time great improvements had taken place in the three 
leading plans referred to in this paper, namely, first the locomo- 
tive traction engine drawing an implement after it; secondly, the 
steam engine employed to give motion to rotary machinery ; and 
thirdly, the employment of traction ropes with a fixed engine. 
He had already expressed an opinion in favour of traction by 
means of stationary engines. His attention had been principally 
directed to the latter system, from the belief he entertained that 
the best practical results would be derived from it. Looking 
at the results of Fowler’s method of steam-ploughing, it 
had up to the present time been found very effective. This was 
shown by the fact of a 12-horse engine working five ploughs 
during the week, at the rate of an acre per hour. ‘l'o accomplish 
the same work with horse-power would take sixteen horses. 
The number of men in the one case was five, and in the other 
eight ; in the one case they must be all skilled ploughmen, whilst 
in the other they required only one person competent to drive 
an engine, another able to guide the ploughs, and the remainder 
could be done by boys. Whilst there was work sufficient for 
each manufacturer in his individual line, he thought ploughing by 
traction had been almost brought to perfection ; but, with regard 
to a thoroughly practical digging machine, he feared that the 
probability of success was rather remote. The necessary com- 
plication of such a machine would stand in the way of its success. 

Mr. J. J. Mechi mentioned, as a proof, that Fowler’s method 
of ploughing was coming largely into use, that a contract was 
taken for ploughing 200 acres by this plan on a farm in Essex. 

Mr. Newton, although not a practical agriculturist, would 
venture to differ from some of the views expressed by Mr. Ran- 
some. He did not think ploughing —taking the plough in the 
form in which they were acquainted with it—could be beneficially 
carried out to any great extent in this country by means of trac 
tion power. If they had large fields of 100 or 150 acres, Mr. 
Fowler’s plan could probably be carried out with advantage. 
They must, however, take the case as it stood in this country. 
They could not remodel estates. 

Mr. Mechi said this must be done, 

Mr. Newton said, that Romaine’s cultivator could be taken to 
any field where the gateway was wide enough to admit it, and 
every foot of the land could be cultivated by it. An implement 
of that kind dispensed with a considerable amount of horse 
power. He believed that it was not generally known that the 
horse power for agricultural purposes in this country consumed 
from one-fifth to one-sixth of the whole produce of the land. 

Mr. Mechi said, on small and moderately cultivated farms it 
would amount to one-fourth of the extent of the farm. On well 
cultivated lands it would be about one-fifth. 

Mr. John Fowler said: Although he agreed in the belief that 
rotary cultivation in some shape or other would be ultimately 
brought to bear, yet they could hardly assume that it would do 
ail that was required. It was possible that rotary cultivation 
might effect the overturning of the soil, and he believed there 
was no very great difficulty in bringing it to bear for that 
purpose on level and firm soils, but upon very uneven surfaces 
the power expended in taking the machine over them must be 
very great. With regard to himself, he ventured to say that 
the system of ploughing he had introduced was a step in the 
right direction. He thought there could be no question that it 
was a really practical plav, inasmuch as it performed the plough- 





done. He was prepared to say that, on heavy clay land, steam- 
cultivation, equal to spade-labour, could be done for 12s. an 
acre. With regard to the wear and tear of the rope under his 
system a misapprehension existed. Upon clay land, he would 
guarantee the wear of the rope at 6d. per acre; he believed it 
would not exceed 8d. per acre; but if the work was done upon 
gravelly soil, abounding with sharp flint stones, greater care was 
necessary with regard to the rope, although in such cases he 
believed the expense would not be greater. As far as steam- 

loughing was concerned, he considered his task was done; but 
it was for such men as Messrs. Romaine and Boydell to carry 
their experiments further in another direction, and he was 
strongly of opinion that the public at large ought to help them 
in their work. 

Mr. Smith (of Woolston) said the engine which he recom- 
mended was the common 8-horse engine, but he had found a 7- 
horse engine sufficient for all his work, upon a farm of about 
200 acres, 110 of which were arable, and the engine could do all 
the threshing, grinding, cutting, &. The tackle to be attached 
to it, he contended, was paid for in the first season it was used, 
He had found in his own experience and that of his brother 
farmers, that a quarter per acre more in the yield of the crops 
resulted from his system. Upon an average he employed his 
steam machinery in culture thirty-nine days in the year, 
consuming 144 tons of coals, at a cost of £14 103. The 
only additional cost was in increased labour, for during that 
period he had allowed his men sixpence a day extra, Mr. Smith 
read letters from several gentlemen, speaking of the successful 
working of his system of steam-cultivation on land in their 
occupation, or under their management. 

A vote of thanks was then passed to Mr. Clarke. 


ENGINEERS. 


OF CIVIL 
February 9, 1858. 
JosrrH Locker, Esq., M.P., President, in the chair. 

Tne discussion upon Mr. Henderson's paper “On the Methods 
generally employed in Cornwall in dressing Tin and Copper Ores” 

was continued throughout the evening. 

In commencing the discussion, aliusion was made to Oxland’s 
process for removing wolfram from tin, as practised at the Drake 
Walls Tin Mine, The tin stuff being roasted with soda, the 
wolfram combined with it, and formed tungstate of soda, which, 
being soluble in water, could be easily removed. This was im- 
portant, as it appeared probable that tungsten would be, by 
Jacob's process, rendered available in the manufacture of steel, 
and would also be used in the arts generally. 

It was stated that the universal feeling among the better- 
informed “dressing Captains” in Cornwall was that the present 
methods of dressing ores, requiring such a large proportion of 
manual labour, was a reflection on the mechanical progress of 
the age. Mention was made of Mr. Herbert Mackworth’s ma- 
chine for washing coal, by a slow, continuously ascending, current 
of water. ‘The machines, six of which had been set to work 
since May, 1857, were said to be almost automatic. The dif- 
ference in the specific gravity of shale and coal being as 2°6 to 
1:3, there would evidently be less difficulty in separating the 
ordinary minerals of Cornwall, and experiments on a small scale 
promised successful results. 

Allusion was made to the machine for washing coal, introduced 
into this country by Monsieur Bérard, of St. Etienne, at the 
period of the Great Exhibition, in 1851, when a Council Medal 
was awarded to it. Improvements had already been made in it 
by Petherick, and this latter machine had been already improved 
upon by Edwards, whose machine consisted of two cisterns, each 
having in their side an aperture covered by a flexible diaphragm, 
which could be projected inwards by a connecting rod having a 
stroke of six inches, This motion pressed upwards the mass of 
water in the cistern, projecting it through the gratings covering 
the cisterns, upon which the coal was consecutively laid in a film. 
The coal, being of less specific gravity than the shale and pyrites, 
was, by the action of the water beneath, pressed upwards, and 
was removed by scrapers having a siow motion, whilst the 
heavier particles fell through the gratings into the cisterns below. 
In extracting ores the reverse action occurred, the valuable por- 
tions falling into the cisterns, while the lighter refuse was 
washed away from above the gratings. 

Various improvements in the ordinary machines were sug- 
gested, and regret was expressed that machinery generally was 
not in the advanced state, in Cornwall, that was desirable for 
the treatment of such valuable minerals. It was stated that the 
utmost nicety was required in the separation of metal from the 
ores of tin and of copper, especially as, in the case of the latter 
mineral, the present average quantity of metal extracted did not 
exceed six per cent. of the quantity of ore raised, Instances 
were given of only 174 lb. and 17;; lb. of tin being extracted 
from each ton of ore raised, and yet from that apparently small 
return an adequate profit was made, 

The coal-washing machine was stated to have been originally 
invented in the North of England, and to have been introduced 
into the West of England by Mr. John Taylor, by whom it had 
been adapted, as a separator for the ores of tin and copper. The 
deficiencies of the present processes in Cornwall were admitted, 
and it was suggested that the great point was to continue the 
crushed and triturated stuff from the stamps in constant progrésa 
onwards, through all its stages, so that the mass should not be 
allowed to come to rest; this, it was urged, was very practicable, 
wherever there were copious supplies of water, and the machinery 
was improved with that object in view. Upon this principle the 
success of the coal-washing machine was based. Great improve- 
ments had been introduced into the machines in the Austrian 
mines, and very successful results had been obtained. It was 
shown that it was not desirable to reduce some ores to too fine a 
powder; this error had been committed in some of the gold- 
crushing mills, and to this cause must, in some degree, be attri- 
buted the failures that had occurred during the gold mania, 

It was practicable to extract, with profit, minute fractions of 
gold from a poor matrix. A mine in Hungary was instanced, 
whence, from a depth of 200 fathoms, the gold matrix was raised, 
and so skillfully manipulated, as to work at a profit, although 
only producing one-tenth of an ounce of gold from a ton of the 
matrix. 


INSTITUTON 


The great merit of Mr. Henderson's paper was generally ad- 
mitted, and it was hoped that it would be followed by other 
papers descriptive of the improved crushing and other machines, 
which required to be more generally known. 


Harsours or Reruce.—The House of C has ted 


the following gentlemen to serve on the Select Committee on Har- 
bours of Refuge :—Mr. Wilson, Mr. Lowe, Mr. Baring, Lord Naas, 
Lord Adolphus Vane Tempest, Mr. Kendall, Mr. Liddell, Sir F’, Smith, 
Mr. Philips, Mr. Hassard, Mr. A. Smith, Sir R. Ferguson, Mr. J. H. 
Gurney, Mr. Traill, Mr. Duff, Mr, Fergus, Mr. Dodson, Mr. Clay, Mr. 
J. Ewart, and Mr. Macartney. 
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HOR NSBY’S APPARATUS FOR HUMMELLING GRAIN. 


PATENT DATED 10TH JuLy, 1857. 
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Tis invention, by Richard Hornsby, jun., of Spittlegate, Grantham, 
has for its object improvements in apparatus for hummelling, re- 
moving the husk from, and cleansing grain. Hitherto, for hum- 
melling barley, and partially to cleanse other grain, it has been fed in 
at one end of a cylinder, through which passed longitudinally an axis, 
having radial knives fixed on it, and these knives by striking the | 
grain with their edges removed from it the impurities; and in order | 
to cause the grain to pass through the apparatus the cylinder was | 
placed at an inclination, or else the knives were placed at an angle on 

the shaft, so as to drive the grain forward. The present invention | 
consists in mounting on the same shaft with the knives, and through- | 
out the whole or nearly the whole length of the axis, a series of 

instruments not having cutting edges, which stir the grain and rub it 


| 


— the cylindrical case of the instrument, and also amongst 
itself. 

The illustration shows a longitudinal section of an apparatus for 
hummelling and cleansing grain, having the improvements applied 
toit; ais the cylinder, similar to that which has hitherto been used ; 
b is the hopper at one end, where the grain is fed into the cylinder; 
c is the outlet, where the grain passes away from the cylinder, and 
the quantity of action and the time occupied in the grain passing 
through the cylinder is regulated by the slide d. The axis or shaft e 
to which the knives and rubbers are affixed receives motion from 4 
steam engine or other power ; 7, f, are a series of knives fixed to the 


shaft or axis e, and they are arranged spirally around the shaft or | 
axis. The construction and arrangement of shaft and knives are | 


STEWART AND HOPE’S VALVE GEAR FOR LOCOMOTIVE ENGINES. 


Parent DATED 9TH JuLy, 1857. 


FIG. | 











Tuis invention, by G. P. Stewart, of the firm of Sharp, Stewart, and , 
Co., and D. G. Hope, both of Manchester, relates to certain arrange- 
ments by which a straight reversing link may be substituted in place 
of the curved link commonly employed for imparting motion to the 
valves of engines requiring frequent reversal, such as locomotives, 
and consists, firstly, in mounting the straight link: in the same 
manner as the ordinary stationary reversing link, and in connecting | 
the sliding block, by a rod or link, with the end of the lever or arm 
from the reversing shaft, usually employed to move the valve 
connecting rod, the position of the reversing arm being so arranged, | 
that when in the centre of the are of its motion the sliding block will 
be in the middle position of its link; also, in jointing :he valve | 
connecting rod to the connecting rod attached to the sliding block of | 
the link, at a distance frum the point of connexion or joint of the rod | 
and sliding block. Secondly, the invention relates to the con- | 
struction of straight links, in combination with improved mfechanism | 
hereinatter described. The straight link consists in a simple bar, | 
fixed to parts from the eccentric clip ; but when employed to ordinary 
link motions it consists in a straight bar jointed with one of the | 
eccentric rods at each end. Thirdly, the invention relates to an | 
arrangement and combination of mechanism for obtaining, regula- | 
ting, reversing, and transmitting motion to valves to work | 
steam engines. The invention may be described generally to 
consist in a lever having two or three arms combined with a crank, | 
or radius pin, or an eccentric, one arm of the lever being connected | 
with the crank, radius pin, or eccentric, the fulcrum of the lever 
being so arranged that it can give way to the rectilinear motion im- 
parted to it, the eccentric, crank, or radius pin being also arranged in 
a certain position relative to the crank or piston of the engine. The | 
combination and arrangement of mechanism above referred to will | 
produce a motion to work the valve of a steam engine so as to rotate | 
its crank in either direction, and will also give motion to a valve | 
having lap, that is, one which extends over the steam ports when in | 
the central position, so as to work the steam at various grades of ex- | 
pansion, As a crank or radius pin and eccentric are mechanical | 
equivalents, and as eccentrics only are exhibited ii. the examples | 
given in the accompanying illustrations for working the lever, the | 
clip word eccentric will only be used. ‘The lever is constituted by the 
clip of the eccentric and a reversing link or part of one combined to- | 
gether, the eccentric clip forming one arm ot the lever, and the link or | 
part of the link the other one or two arms thereof. The eccentric is | 
placed on the crank shaft of the engine, or on a shaft connected with | 














the engine, driven by it uniformly with the crank shaft. The position 
of the eccentric in relation to the crank or piston of the engine is 
obtained as follows :-——Set the engine with the piston at one end of its 


stroke, place the valve connecting rod or slide block in the central | 
position of its link, in a line with the fulcrum of the link and centre | 


of the shaft upon whieh the eccentric is placed. In this position, if 
the eccentric is rotated, the valve will receive a certain amount of 
traverse, the correct position of the eccentric is that in which the 
valve will have arrived at one extremity of the traverse, when the 
piston has arrived at one end of its stroke, and that in which the 
valve travels in the opposite direction to the piston. In other words, 
arrange the eccentric so that when the valve connecting rod is in the 
position before described, the valve and piston will simultaneously 
arrive at the ends of their strokes, and so that the valve will un- 
cover the proper steam port, for the next stroke, to the extent of the 
lead allowed to it. The radius of the eccentric must be a length 
equal to the sum of the length of the lap and the lead of the valve 
(that is, equal to the extent of the valve over and beyond the edge 


| of the steam port, when in its central position, and the space of the 


steam port to be uncovered at the commencement of the stroke), 
when the motion is taken directly from the slide block of the link to 
the valve, so that it will receive the same amount of motion 
as the sliding block. But if the motion of the sliding 
block is not given directly to the valve, but is transmitted 
through levers which increuse or diminish it, then the 
preceding rule as to the radius of the eccentric will not apply; 
the eccentric in such cases must be of such throw, as will, when act- 
ing through the levers employed, place the valve in the proper 
position at the end of the stroke of the piston, this being tested by 


the motion taken from the middle position of the link, in the manner 


described for setting the eccentric. The proportions of the lengths 
of the arms of the lever, or clip and link combined, are about one to 


one, but when the throw of the eccentric is fixed upon, or the lap and | 


lead of the valve is fixed upon, and an increase of motion in the 
valve is required, it is obtained by making the arms of the lever, re- 


presented by the eccentric clip. It will be obvious that the lever or | 


link has a compound motion, derived from the direct and angular 
motion given by the eccentric, that part of the link at the fulcrum 
partaking solely of the direct motion, the angular motion increasing 
as the distance increases from the fulcrum ; and it will be found on 
examination that the angular motion in one direction is a little less 
than that in the other direction, and would consequently give a 





similar to what has before been employed in apparatus for hummelling 
and cleansing grain; g, g, are a series of rubbers or beaters, which are 
also fixed spirally or otherwise around the shaft or axis, so that there 
is a constant combined action of the knives and beaters or rubbers all 
along the shaft which is within the cylinder. Although it is preferred 
to combine the stirrers or rubbers amongst the knives, as shown, 
nevertheless the stems of the rubbers or stirrers by which they are 
fixed to the shaft may be formed into knives or thin edges, and set 
obliquely, so as to move the grain in the same manner as the knives 
do which are shown in the illustration; or the knives may be dis- 
pensed with and stirrers or rubbers only used, the grain being moved 
forward or along the cylinder by the cylinder being inclined, or by 
the use of a screw. 


| rather greater admission of steam on one than on the other side of the 
piston; but this is compensated by means similar to those employed 
to attain this object in ordinary link motions, that is, by causing the 
| block to slide on or in the link as it moves backwards and forwards, 
so that the block will go further from the fulcrum of the link as it 
| travels from that side, which, but for this compensation, would have 
| most admission to that side which would have the least admission, 
which is accomplished by arranging the position of the reversing 
| shaft, so that the fulcrum of the rod to which the valve connecting 
| rod is attached is on one side of the centre line of the reciprocating 
| motion imparted to the valve connecting rod, namely, on the 
| opposite side to that which is to receive the extra or compensating 
| movement. In engines which do not require reversing, but only a 
variable travel of the valve, and where the position of the block in 
| the link is regulated by a screw, the admission of steam to the 
| cylinder on both sides may be equalised by placing the fulcrum 
of the radius bar sustaining the fulcrum of the link on one side 
of the centre line of its oscillations, namely, on the opposite side to 
| that ou which the extra movement is required. 
Fig. 1 is a front, view of the improved valve gear, with 
|a straight link as applied to stationary engines requiring 
to work the steam at different degrees of expansion, and also to 
| reverse; @ represents the crank shaft; a, the crank; 4, the 
| eccentric; c is the link; eis the fulcrum upon which it is sup- 
ported by the rods e! (one only of which is seen); and / is the sliding 
block of the link; / is the reversing shaft, and Aian arm from it; 
k, the rods (one only of which is seen) jointed to the ends of the 
arms A!, and to the sliding block f at g; 7 is the valve connecting rod 
jointed to the rods%. Instead of the straight rod ¢ a curved link 
motion may be arranged, also applicable to stationary engines. These 
combinations are also applicable to locomotive engines. Fig. 2 
shows the application of the improved valve gear to stationary 
engines which do not require reversing, une side of a link only being 
| required; in this case a screw & is arranged as shown, having a 
handle &!, by which the slide block f can be moved in the link ¢, to 
| vary the travel of the valve as required; the fulcrum of the radius 
| bar el in this and in the other moditications above described is sup- 
| posed to be held on a bracket secured to the bed plate framing, or 
| some part of the foundation of the engine. 
In applying the improved valve gear to locomotive engines certain 
| arrangements are necessary to keep the fulcrum e of the link in the 
same relative position with the crank axle, as any change of this 
| position would affect the movements of the valve or link. In the 
| ordinary link motion the link is sustained from the framing of the 
| engine; but as the action of the eccentric rods is only in a horizontal 
direction, the vertical movements of the carriage or frame of the 
| engine up and down, or to and from the axle, do not sensibly affect 
| the motion of the link or valve, the length of the eccentric rods being 
great in comparison with the extent of the vertical movement of the 
carriage to and from the axle. There are several ways of overcoming 
the irregularities caused by the varying position of the axle in rela- 
| tion to the framing. 
| Fig. 3 isa side view partly in section of the arrangements applied 
to a locomotive engine; a represents the crank axle; a', the crank; 5, 
the eccentric or eccentrics; c, the links; e, the fulcrum of the links; 
e' the radius rods sustaining the fulcrum of the link; e%, the centre 
on which the sustaining rods e! oscillate; p', the rod connecting this 
point with the framing of the engine; e*®, an arm extending ata 
| right angle from the sustaining rod e! of the eccentric, thus forming 
a lever or rod connecting the end of the arm e* with the back of the 
clip of the other eccentric; f, the slide block of the link; g, the joint 
pin upon it; A, the reversing shaft; A!, the arm or arms from it ; %, 
the rod or rods, connecting the arm A! of the reversing shaft, and the 
sliding block f, and the valve connecting rod 7; m, the ends of the 
valve spindles; n, the framing of the engine; or parts of the boiler 
or fire box. Modifications of this arrangement are described in the 
specification, the same principle being applied to outside cylinder 
engines. 

Fig. 4 is a side view of the improved mode of constructing straight 
links. ‘In these views the link is a round bar ¢, having a slide block 
JS, bored to fit easily upon it, the slide block being made to joint with 
the valve connecting rod J, or the rod connecting the end of the arm 
of the reversing shaft with the slide block; c' represents the ends of 
the eccentric reds; and g the pin of the rod 1. A modification of this 
arrangement is made by forming the bar ¢ a parallelogram in section, 
the sliding block f having a hole of corresponding form, a slot being 
made in the link equal to the length of the traverse of the sliding 
block f, for the pin g, which forms the centre upon which the valve 
connecting rod, or the rod connected to the reversing shaft arm is 
jointed, the pin g passing through both link and sliding block. These 
links, when used in connexion with two eccentrics, are suspended in 
the same manner as ordinary stationary link motions, that is, either 
from one end or from the centre, in which case a piece is added to one 
or both sides to which the sustaining rod is jointed. 


Scottish Strorms—Dr. Stark makes a curious assertion in 
meteorology—viz., that Scotland is generally visited with storms, on 
or about the 7th of February. In proof of this he instances storms, 
which occurred on the 3d of February in 1843, on the 6th in 1844, on 
on the 3d and 6th in 1846, on the 6th in 1847, on the 9th in 1848, 
between the 5th and 6th in 1856, and on the 7th in 1857. 
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GIBBS’ MODE OF EXTRACTING GOLD AND SILVER. 
PaTENT paTED 8TH JULY, 1857. 


Tuts invention, by Joseph Gibbs, C.E., of Abingdon-street, West- 
minster, ists, first, in washing through sieves the diluvial sands 
and gravels of the geologists, so as to obtain about 1-30th part of the 
original bulk after such bulk has been freed from the large stones and 
pebbles, which process is called “ concentrating;” and, secondly, in 
regrinding or recrushing this material so concentrated, and which 
contains the metallic particles, the second crushing machine being at 
the same time charged with quicksilver. The concentrated material, 
whether crushed or ground rock (first being concentrated), or concen- 
trated diluvial sands or gravel is ground fine, that it shall, while 

ng and repassing over the surface of the quicksilver, resemble 
mud; and, for the more perfect grinding, and to carry off the muddy 
substance when so formed, water is made to flow through the crush- 
ing machine. The invention consists, thirdly, in sometimes smelting 
or amalgamating this concentrated material instead of grinding it as 
above described; and for the more perfect operation of some of the 

















processes described, and for maintaining the quicksilver in a state of 
greater fluidity, a small quantity of nitre is caused from time to time 
to be put into the second crushing machine along with the quicksilver, 
whilst the process is being carried on. By concentrating the mate- 
rials is meant the separation of the small particles by washing and 
sifting, in the case of diluvial soils, as already described ; and by con- 
centrating, in the case of crushed rock, is meant the separation of the 
metallic particles by their gravities, which is effected by washing the 
crushed material in the manner usually practised in mining opera- 
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tions. The concentration of these materials is not confined to 1-30th 
of the original bulk; but this degree of concentration is sometimes 
varied according to the size of the metallic particles, but the patentee 
finds from experience, that generally about that degree of con- 
centration is best, though some materials are found which are more 
conveniently and may be more profitably worked when concentrated 
to a less degree, viz., to 1-10th or 1-6th of the original bulk only, 
after having been freed from all the stone or gravel larger than one 
inch in diameter. 





The mode in which the large gravel is separated from the small 
gravel or sand is by constructing a large cylinder of considerable 
diameter; this cylinder being covered on its external surface with 
pierced plates or wire sieves, and running in water in a cistern, which 
cistern receives the concentrated or small materials. On the interior 
of this cylinder strips of wood are placed parallel to its axis, so that 
the gravel and sand are lifted a considerable distance, and are 
repeatedly let fall into the water before they escape. By these means 
a considerable concussion will be created by reason of the fall of the 
gravel upon the water, and it is by these means that the large particles 
are separated from the small, so as to allow of the small passing into 
the cistern in which the cylinder runs. One of the bearings of 
the cylinder is placed higher on the feeding end than it is on the 
discharging end, by which means the material is carried forward 








towards the discharging end; and in order to discharge the material, 
a sloping catch plate is placed in the discharging end of the cylinder 
above the water surface and over the side of the cistern, and for the 
second grinding such crushing machines are used as admit of the 
crushers passing very slowly, so as not to give a greater velocity to 
the water than about twenty-five revolutions per minute where the 
diameter of the grinding basin is about 30 inches, and so on for 
machines where the basin is of larger diameter, the velocity of the 
crushers to be proportionately reduced. 

The washing and concentrating machine consists of a cylinder 
resting on its bearings B, B, the one being higher than the other. In 

igs. 1 and 2 (the latter being a half-cross section), C, C, C, area 
series of internal floats for elevating the sand and gravel brought by 
the shoot D, which sand and gravel will be elevated, and again let 
fall several times in its passage towards the shoot E, by which it will 
be discharged. The arms and rings F, F, F, are placed some con- 
siderable distance within the cylinder to give room for these shoots. 
The exterior of the cylinder (as shown at G, Fig. 2) is covered with 
sheets of iron plate; these plates or sheets are pierced from the inside 
with small holes, or iron wire or wire sieves may be overlaid. It is 
not necessary that the whole surface ‘should be so covered, as part 
only may be found sufficient. 

The fine grinding and amalgamating machine, which from expe- 
rience is stated to effect its work in the most efficient manner, and 
which causes all the gold and silver, or amalgams to be taken up, 
consists of a pan A, a section of which is shown at Fig. 4. A!is the 
shaft for driving the grinding balls ; B, B, two of a series of arms for 
propelling the balls by the intervention of the propeller C, C, and the 
rubbing plate D, which plate comes in contact with and pushes for- 
ward the balls E, E. F, F, represents the mercury gutter which is 
formed in the bottom of the pan, and which is shown on the quarter 
plan Fig. 3. This gutter is filled with mercury up to the ball, but 
not so high as materially to spread over the bottom of the pan, the 
object being not to triturate the mercury too much in the process of 
fine grinding and amalgamating. In some cases the patentee amal- 
gamates in a separate apparatus after the second or fine grinding is 
completed. 





FROUDE’S PROPORTIONAL COMPASS. 


Tus instrument, arranged by William Froude, C.E., and manufac- 
tured by Messrs. Pastorelli and Co., of 208, Piccadilly, is made like a 
pair of ordinary “wholes and halves,” but with these exceptions— 
that the legs are of equal length, and one pair are jointed, that they 
may be bent upwards towards the centre. 

When opened, and the vertical joint at e / straightened out, the 
opposite pair of legs are of equal length from the centre g, and of 
course give equal dimensions—that is to say,a ’=cd. When, how- 
ever, the second joints at e f are bent upwards towards the centre g 
(both joints being bent alike), the distance between the points ¢ d is 
lessened in proportion as the points of the legs c d approach the axis 
ef the principal joint g (i. ¢., the line of the axis prolonged). The 
merit of the instrument is this—that it can at once be set not only to 
any known ratio, but to any ratio which is not known, but which is 
only indicated by the length of two given lines, such as A B 
and C —_——— D: the instrument being set to this ratio, its 
value can be immediately ascertained by referring to a graduated 
scale; and, indeed, ordinary sums in multiplication and addition can 
thus be performed with rapidity and accuracy. 


a. c 

















The method of proceeding is as fullows :—Take the longer dimen- 
sions C D in the unjointed pair of legs, and then apply the point c of 
one of the jointed legs to A, continue to bend up the joint of that leg 
and the other (bending them alternately, and taking care to do this 
without disturbing the principal joint g), until the space between 
cand d is equal to the length of the line A B. In making this 
adjustment it is well to keep the knuckles of the joints at e f resting 
on the table or drawing-board, for this facilitates one part of the 
operation which is essental to the final correctness of the result—viz., 
that when the knuckle-joints are thus bent, the legs shall be out of 
winding with one another, and shall meet accurately when the instru- 
ment is closed up; in practice, it will be convenient to turn the jointed 
legs dc towards the centre g, about the quantity required for the ratio 
of the two lines A B and C D, before opening the legs of the com- 
passes. Care should be taken that, when the point c reaches A, and 
the point d reaches B, the distance C D between the points ab has not 
altered. To test the parallelism of the jointed legs c d, the instru- 
ment should be made to rest on its points, and if there is no rocking, 
and the whole fairly touch the flat table or drawing-board, the result 
is ensured of the equal transit of cd: before extending the opening of 
a b, it will be desirable to refer to the original dimension C D and see 
that no disturbance has taken place. In order to ascertain the nume- 
rical value of the ratio thus expressed by the instrument, it is only 
necessary to open or close the principal dimension a 3, till the points 
a b include 100 units on any scale; the points cd should then be 
applied to the same scale, and note taken of what they read, when it 
is at once known what per-centage the small dimension is of the large 
one; or, if it be desired to see what multiple the larger dimension is 
of the smaller, then the 100 units should be taken in the points ¢ d. 
and the number of units observed which the points a 6 measure, 
this number gives the multiple. Thus, if cdbe set to one inch 
(100-100ths) and it is found that a 6 measures 3°25 inches, then it 
is known that the longer line measures 34 times the shorter one. 
By extending diminishing the opening ab, the space between 
the jointed legs c d is enlarged or reduced in the same proportion, 








Tue Ink or THE ANciENTS,—In a letter from Mr. Joseph Ellis, 
of Brighton, addressed to the Society of Arts’ Journal, he states that, 
by making a solution of shellac with borax, in water, and adding a 
suitable proportion of pure lamp-black, an ink is producible which is 
indestructible by time or by chemical agents, and which, on drying, 
will present a polished surface, as with the ink found on the Egyptian 
papyri. He made ink in the way described, and proved, if not its 
identity with that of ancient Egypt, yet the correctness of the formula 





which had been given him by the late Mr, Chas, Hatchett, F.R.S, 





TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ts, 





NEWCASTLE EXPERIMENTAL BOILER. 

Srr,—In my last I referred to the difficulty under which the 
judges in the Newcastle inquiry laboured, in consequence of the 
absorbing surface of the boiler being so inadequate to the taking 
up or utilising the heat generated under a system which so 

mitted the air as to effect the perfect combustion of all the 
constituents of the coal. This inadequacy in the absorbing 
surface demands the most serious consideration, inasmuch as 
it is the prevailing difficulty with modern short tubular boilers, 
in which the heat camara. by the gaseous products of the com- 
bustion is taken but little account of, and, in the absence of an 
adequate absorbing surface, is, to a great degree, lost and carried 
away bythe chimney draft. I now propose considering other 
equally important features which this inquiry presents. 

In the report, inserted at length in Taz Enorneer of the 29th 
January, the judges add—“ Before concluding, we might offer 
some further observations upon the results we have obtained, 
and also on various interesting and important questions which 
have presented themselves during the course of our inquiries; 
but to do so in a manner at all satisfactory, would be impossible 
within the limits of a report like the present.” 
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Now these “interesting and important questions,” though not 
within the scope of the objects for which the judges were ap- 
pointed, would, no doubt, by the public, be considered as essen- 
tial in enabling them to estimate the results and the modus 
operandi by which they were obtained. I propose, therefore, as 
far as the report enables me, to supply that which was found 
incompatible with the limits and objects of the inquiry. Among 
the results which the Newcastle inquiry has established, the 
following may be enumerated as the leading ones, 

lst. That the generation and emission of smoke may be 
effectually prevented; and that the process by which this result 
is obtained, increases, not only the economic value of the fuel, 
but the evaporative power of the boiler. 

2nd. That by a proper arrangement of the furnaces, and the 
mode of charging them with fresh fuel, there is no necessity for 
any mechanical apparatus for regulating or adjusting the quan- 
tity of air te 9 

8rd. That neither the maximum evaporative power of a boiler, 
or the economic value of the fuel can be realised, unless a due 
ratio be established between the heat-generating and heat- 
absorbing surfaces, 

4th. That while certain ratios or relative proportions between 
such surfaces are essential, it is impossible to obtain them in the 
ordinary class of multitubular boilers so as to utilise the heat 
generated. 

5th. That the tubular system is incompatible with obtaining 
either the most economic use of the fuel or the largest evapo- 
rative power of the boiler. 
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6th. That the system of large grate surface, while it is 
destructive of economy of fuel, is productive of great waste by 
the generation of heat which cannot be utilised, and which 
necessarily becomes injurious by over-heating those parts of the 
boiler where there can be no water to absorb it. 

7th, That the use and introduction of air at atmospheric tem- 
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perature, both to the solid fuel, by the ash pit, and to the gases 
generated in the chambers of the furnace, was found practically 
to be all sufficient. ; 

I propose, briefly, to comment on these several results. Having 
established a standard result for their own = with refer- 
ence to the economic value of the fuel employed, and the maxi- 
mum evaporative power which their boiler was found to realise, 
the judges proceeded to classify the 103 plans submitted to them. 
This classification is given in full in Tux Enerxer of the 29th 
of last month. Having selected four plans (for reasons which are 
here also enumerated), they give a general outline of each, 
namely, those of Messrs. Robson, Hobson and Hopkinson, Stoney 
and Williams. Before closing these remarks, I hope to be 
enabled to supply your readers with the plans, more in detail, of 
each of the three first mentioned. Of the last, that to which 
they awarded the prize, the judges observe :—‘“ Mr. Williams’ 
system, as is well known, consists in the admission of air at the 
furnace door, or at the bridge, or at both, by numerous small 
apertures, with the intention of diffusing it in streams and jets 
amongst the gases. In the plan adopted in the present instance, 
Mr. Williams introduces the air only at the front of the furnace, 
by means of cast-iron casings, furnished, on the outside, with 
apertures provided with shutters, so as to vary the area at will, 
and perforated, in the inside, with a great number of half-inch 
holes.” As this description necessarily omits many details, the 
annexed drawings become necessary. Fig. 3 represents the 
inside view of the cast-iron mouth-piece of each of the two fur- 
naces. Vig. 4 gives an outside view of the same, showing the six 
large apertures, a, b, ¢, d, e, f, throagh which the air passed to 
the interiors of the four separate boxes for distribution. The 
gross area of these six openings give 80 square inches, equal to 
5°33 for each square foot of furnace. The orifices in the inside 
faces of the four boxes were as follow :— 











105 orifices of 5-8 inch in the box above the door. 
1-8 inch in the door box. 
4-3 inch in the two side air boxes. 
315 orifices, equal in areas of the 80 square inches in the outside 
openligs, 

By these numerous apertures, first, free admission is given for 
the requisite large volume of air, and, secondly, its division into 
numerous small portions, by which an immediate diffusion or 
mixing operation is effected with the gases in the furnace cham- 
bers, as fast as they are generated. Each of the six openings in 
the outside was furnished with a sliding door, or shutter, by 
which the gross volume of air admitted might be regulated by 
the judges, according to the sizes to which the grates might be 
enlarged or diminished in the course of their experiments, 

It is here to be observed, as among the most important of the 
results of this inquiry, that the areas of these six outer openings, 
having been practically found sutticient for admitting the required 
quantity of air to the gases, the shutters, or doors, were never 
brought into use, no adjustment being required during the entire 
working of the furnaces. It will be seen that when two furnaces, 
or the two sides of each furnace, were charged alternately, the 
volume of generated vases passing, continuously, into the large 
combustion chamber behind the bridge, would be the mean of 
the two charges. Thus, the quantity, or volume, of gases en er- 
ing on combustion, being always uniform, the requisite demand 
for air would necessarily be equally so, This at once practi- 
cally dispenses with any of the numerous and ingenious modes 
of reguiating the supply of air. In their experiments, the grates 
being threo feet wide, the judges adopted the plan of cnarging, 
alternately, the (wo sides of each furnace. Of the propriety of 
this, in preference to the charging the two furnaces alternately, 
where the grate was but four feet wide, [am not convineed ; not 
having been present, however, during the several trials, I will 
not venture to express a decided opinion. 

On the mode adopted by the judges they observe—“ This 
mode of firing we find extremely efticient, and certainly requires 
nothing beyond such an amount of attention as may reasonably 
be expected from any working man of ordinary intelligence, and 
the actual Jabour is very much less than under the pernicious 
system to which many of this class are so wedded. The arrange- 
ment of the furnaces is simple in the extreme, and not liable to 
derangement. Beyond this all that is required is a man of 
moderate intelligence, willing to be taught, and ready to obey 
orders, No extra labour is required at his hands beyond 
regular attention to a prescribed but simple mode of working.” 
Here, then, is a result of the last importance, inasmuch as it, at 
once, disposes of the point so much relied on, viz., the im- 
portance of “an experienced stoker,” and the necessity for 
“reflection, management, and method,” on his part. 

Of the etfect of the plan to which the prize was awarded in 
effecting the combustion of the entire constituents of the coal, 
the report observes—'The prevention of smoke was, we may 
say, practically perfect, whether the fuel burned was 15 Ib. or 
27 Ib. per square foot per hour. Indeed, in one experiment, we 
hurned the extraordinary quantity of 374 lb. of coa! per square 
foot per hour upon a grate of 154 square feet, giving a rate of 
evaporation of 54 cubic feet of water per hour per square foot 
of fire-grate, without producing smoke. 

“ As regards economy of fuel and work done, the following 
were the results :— 





Fire grate, 
22 sq. feet. 


Fire grate, 
18 sq feet. 





Ib. Ib, 
EKeonomie value of fuel ee 10°84 1°30 
Rate of combustion oe 26°98 £7°36 
Cubic teet, | Cubic feet. 
mateofevaperation .. «se ss 06 oe «| 404 4°31 
eo +e oe 06 ee 83°96 76-92 


Total evaporation,. 





“* Comparing these results with the standards we get— 
LARGE FIRE GRATES, 
Williams, | 


Standard. | More. Less, 





Feet, Feet {Per cent Per cent 
Area of fire grate 22:0 28°5 e- 24 
Ib. Ib, } 

Kconomic value of fuel lo-s4 945 } 115 ee 

Rate of combustion .. 26°98 21-15 27°4 | lee 
Cubic feet. | Cubic teet, | | 
Rate of evaporation .. } 404 | 263 | 542 | 
-| 83x96} 74.80 373 | 


Total evaporation 


SMALL FIRE GRATES. 


Williams. 








Standard. | More. Less 
Ee ee EO, eee a Pek I 
: Feet. | Feet. |Per cent Per cent 
Area of fire grate... »| 18:00 1925 | oe 65 
| lb, lb, 
FKeonomic value.. ., 10°06 






11°30 
27°36 


Rate of combustion ., 21°00 


1233 
27°36 303 
Cubic feet, | Cubic feet. 
Rate of evaporation .. ol 431 2°90 48°0 me 
Total evaporation | 76-92 5601 19 . 





“ These results show a large increase above the standard in 
every respect.” 


THE ENGINEER 
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In my next I propose considering the report with reference 
to the all important question of the evaporative power of the 
tubular surface. C. Wye WILLIaMs. 

Liverpool, Feb. 13, 1858. 





THE CHEMISTRY OF GUNPOWDER. 
Sin,—Permit me to make a few observations on a subject which 
forms a very interesting article in Taz Encivrgr of February 
5th, viz., the chemistry of gunpowder. 

We have, as yet, no method of accurately determining the 
products of the combustion of gunpowder in a confined space. 
Those experiments in which gunpowder is made to burn with a 
“uniform” or “intermittent” flame are, in my opinion, inade- 
quate for the purpose, for the conditions are essentially different. 
Every chemist is aware to what a degree the products of chemi- 
cal action are influenced by extraneous heat; and those who 
have analysed the results, of the combustion of gunpowder in 
tubes and bulbs, know that these results vary, and are, in all 
probability, far different from those which follow the ignition 
and fulmination of powder in a confined space. In this case the 
caloric manifested may be considered as occurring in certain 
definite proportions, and as influencing particular combinations. 

All things considered, it is, perhaps, safer to judge according 
to the rude data furnished by the residue of the gun-barrel than 
by the more refined but less practical results of the laboratory. 
We find, after the first few discharges, that the ramrod, and 
subsequently our hands, become covered with a greasy-looking 
compound of charcoal, and upon the nipple and pan we may 
recognise the deliquescent salt of potash. A further examination 
of the wasbings of the barrel reveals the sulphate and the car- 
bonate of potash; and sulphuretted hydrogen proceeding from 
the decomposition of a sulphide makes itself evident in small 
but sufficient quantity. 

These data, however rude and imperfect, are suggestive of 
many observations of practical interest. Whence, in the first 
instance, proceeds the great excess of charcoal, so detrimental to 
the cleanliness both of the gun and its user? Is this absolutely 
necessary, or does it only proceed from a theoretical error or a 
commercial motive? In the analyses, by Pelouze, of the dif- 
ferent qualities of gunpowder used by different nations, I find 
the proportion of charcoal to be far higher in that of English 
manufacture than in others. The following are some of the 
results given by this chemist :— 


Nitre. Charcoal, Sulphur. 
France oo r 
America... .. 75 oe 125 125 
Prussia J 
England .. 75 15 — 10 
Sweden 75 9 o7 oe 16 
Austria .. 76 115 oe 12°5 


In this instance the proportion of charcoal in the English 
gunpowder is to that of nitre as 1 to 5. This is hypothetically 
correct, nearly, if we suppose the whole of the carbon to be 
converted into carbonie acid, as 





3C.+5+kK0,N0;5.=3C02.+N4+KS. 
But the solid result of the combustion of gunpowder being 
principally K O, C Oz and K O, 8S O%, and not KS, it would 
follow that two equivalents of carbon remain uncombined. If 
this was the case—leaving the alkaline combination out of the 
question—the theoretical expression would be 
3c. +8 +K0,N0; =S03 + CO; + KO + 2C, 


Practically, however, this is not correct, owing to the impurities 





of the charcoal, the oxygen of which, in the sample analysed by 
Messrs. Bunsen and NSchischofi, amounted to 3°07, and the 
hydrogen to 0°41 in 100 of powder. Thus the oxygen liberated 
would be augmented by one-tenth. 

Nevertheless, it would appear that even in presence of this 
surplus quantity of oxygen and the formation of a small quantity 
of the sulphocyanide of potassium, considerably more than one 
equivalent of carbon must remain uncombined to be diffused in 
the form of smoke, and to give rise to the inconvenience above 
alluded to. 

The theoretical proportion of carbon in gunpowder, according 
to the idea that the oxygen both of the nitric acid and the alkali is 
free to combine with it, is to the nitre as 1 to 5°6. In the sample 
of English manufacture analysed by Pelouze the proportion of 
chareval is as 1 to 5; but in the variety experimented upon by 
Messrs. Bunsen and Schischoff it is as 1 to 7°6. This diminution 
of the ordinary amount of charcoal is in accordance with the 
facts of the received theory, and a similar kind of gunpowder 
might, in all probability, be advantageously introduced into 
common use. The experiments to ascertain this point are 
sufficiently simple; and if the advantages of a more perfect 
combustion and greater comfort and cleanliness in loading are to 
be attained, they may be productive of a great practical benefit. 

DesmMonp G. FrrzGeRa. 





SILVER’S GOVERNOR. 

Str,—As your paper seems to circulate freely here, I had the 
opportunity of noticing, in that of the 6th instant, some further 
remarks of your correspondent, Mr. Hunt, relative to the opera- 
tion of my fly-wheel, or nautical governor, in which he does it 
the justice to withdraw his assertion in a former article upon the 
subject, that it will be liable to become “jammed fast” by the 
ship changing its position, but still insists that the effect will be 
“serious.” Now, I wish to ask Mr. Hunt to reflect a little more 
upon the subject, and I am sure he will withdraw the word 
“serious” also, as it still is not only an inappropriate term, but 
may be construed to have the same meaning as the former. 

He disputes wholly what I say about the gyroscope ceasing to 
have power to sustain itself when sloped in its rotation around 
its axis, which he had better not have done, for he is mistaken, 
and then goes on to say, that his instrument will run twelve 
minutes when allowed to gyrate around its axis, or support, but 
will run only three minutes when in a fixed position, Now, here 
is a wheel which, when its axis is changed to every angle in a cir- 
cle, will run nine minutes longer than when confined in a fixed 
position. 

If the ball of a balanced gyroscope in motion is moved 
backwards and forwards, so as alternately to overbalance 
and underbalance the wheel, the latter will vibrate back- 
wards and forwards, as the weight or ball reaches either 
side of the balancing point; the same effect will be pro- 
duced by lifting either axis alternately, but this cannot be done 
so conveniently. This may be suggestive of a reason why the 
planet Herschel, which, although rotating on its axis in an oppo- 
site direction to the other planets, is still content to make its 
orbit the same way, the balance of power in the solar system being 
in the proper position to control it. Now, these facts indicate 
that the oscillating motion of a ship would rather assist the rota- 
tion of a wheel than retard it. But if a common gyroscope is set 
in motion, and one axis is placed in the loop of a string, and sus- 
pended to any fixed point, letting the striug be about a yard 
long, the instrument being then at liberty to swing around at its 
own pleasure will exhaust its power very rapidly ; but this indi- 





cates the advantage of fixed or solid bearings that will resist the 





tendency to move in the line of its axis, which added to the 
former feature, if the gyroscope be a guide, renders the fly-wheel 
governor exactly the thing fora ship. It is, however, entirely 
unnecessary to split hairs about the nice peculiarities of a gyro. 
scope ; but enough for our present purpose to know that when 
a wheel rotates at a speed that causes its centrifugal force to 
equal its weight, or more, the length of its axis of motion need 
extend but very little either side of its centre of gravity to cause 
it to assume a rectangular position to the driving power, so 
readily, that the comparatively slow motion of a ship could never 
cause any perceptible effect in its action; at any rate, as these 
instruments have necessarily in their construction a length of 
axis equal to one-sixth, or more, of the diameter of the wheel, 
which will rotate 150 to 200 revolutions per minute, all possi- 
bility of the “serious” effect that Mr. Hunt anticipates is placed 
entirely out of the question; in fact, he might just as well ex- 
pect the chronometer of the ship to vary seriously, in consequenee 
of rolling about, as the governor; and I believe he will find “the 
diminutive testimony of the Editor” of greater magnitude than 
he is aware. 

I am much obliged to Mr. Hunt for his gratuitous suggestions 
in regard to fixing the wheel on a ball-joint, which is an inge- 
nious plan, and easily arranged; but he overlooks some pecu- 
liarities of action that would follow this arrangement, which 
would be liable to lead us really into a “serious” difficulty. 

If the fly-wheel is allowed. a lateral vibration, or rather, should 
the spindle be allowed to change from its rectangular position to 
the wheel, the inert force or resistance of the latter, which is 
relied upon as a great auxiliary in regulation, diminishes in exact 
proportion, the average radius from its axis of motion being 
reduced, whilst the resisting force of the spring is ever the same, 
and a still worse effect would follow from the vanes from the 
same cause, and these troubles would always come up just at 
the time the ship is in the greatest commotion, and the reliability 
of the instrument most required ; and since it would be almost 
impossible to adjust the vanes with precise truth, their variable 
resistance to the atmosphere, caused by the engine changing its 
speed, would keep the wheel continually vibrating about, and 
destroy very much, under any circumstance, its proper regulating 
qualities. 

The same objection that Mr. H. makes to this form of instru- 
ment would apply to my four-ball, or centrifugal ‘“ marine 
governor,” in arranging for the action of which I have used every 
precaution to avoid what he considers a virtue, by fixing the 
two balanced arms to vibuate in opposite directions to each other, 
that they may compromise their force incase of the ship chang- 
ing its position upon the spindle, and thereby preserving, under 
- possible circumstances, a truthful action upon the throttle 
valve. 

This latter form of governor is now in use on a number of 
ships with entire success ; and, I believe, fully justifies the state- 
ment of Captain J. West, of the U.S. M. Steam-ship Atlantic, 
whose familiarity with its use extends now to more than two 
years, who says, that, “as a safeguard to the machinery, he con- 
siders it invaluable, and in it all the objects of the originator 
are effectually accomplished.” 

The only reason for adopting the fly-wheel form is to avoid 
the use of the steam cylinder and piston, which it is neces- 
sary to combine with the centrifugal governor, in order to move 
more promptly and positively large and hard working throttle 
valves, whilst the available effect upon the latter, from the inert 
resistance of the fly-wheel, must always be in exact proportion 
to the severity of the increase of the speed of the engine, or the 
means of regulation keeping exact pace with the speed ; and as 
the marine engine, particularly that driving a propeller, has no 
appendage that affords the advantage of the momentum wheel 
upon a stationary engine, I think it a correct principle to place 
that moderating means at the source of power which affords at 
the same time the means of combining the regulating medium 
of the vanes and spring ; and the patronage that the invention 
has already secured indicates that the theory is correet. 

Brussels, Feb. 13, 1858, THoMas SILVER, 


RIAL SCREW STEAMER. 


Stk,—Since writing to you last, I have made an experiment of 
my invention, and for the information of those of your readers 
— taken an interest in it I make you acquainted with the 
result. 

I got a carpenter to construct a boat on the sledge principle, 
four teet wide throughout, the flat part of the bottom six feet 
long, and the inclined part three feet long, rising out of the water 
at an angle of 15 deg., the sides eighteen inches high. A black- 
smith constructed the screw in the following manner :—On an 
iron axle was firmly fixed a nave or boss of wood, fourteen inches 
long and three inches in diameter. At two inches from each end, 
that is, at ten inches apart, eight spokes, two feet six inches lo 
of quarter inch iron rod, were inserted, care being taken that 
rod or spoke of the two sets was exactly parallel with its oppo- 
site. The ends of these rods were pointed, and then a cross 
piece, having an eye at each end to receive the points, and bent 
to the proper curve, was passed from the top of each rod to the 
top of the alternate opposite rod, and rivetted. The distance 
direct from the top of one rod to the top of the other was of 
course ten inches ; but aslant to the alternate opposite was about 
two feet three inches, and this cross-rod with the two spokes, to 
the ends of which it was rivetted, formed a frame of the perfect 
form of the screw-blade. The eight frames thus formed I covered 
with strong calico; and as the outer edge of each blade ran 
exactly parallel with the inner edge of the next, it presented to a 
person standing in the line of its axle the appearance of a cir- 
cular sail, five feet in diameter. In order to strengthen it, and to 
render the blades mutually supporting, I passed two wires roun 
the circumference, fastening them to the angles of each blade, 
and thus formed a strong eight-bladed screw, so light, that I 
could carry it in one hand. 

This screw I fixed in the centre of my boat, between two 
uprights, four feet six inches high. I tried at first to turn it by 
means of a wheel and belt, but my workman, not being very 
skilful, could not make the strap stay on the wheel. But not to 
be disappointed, I fixed a small winch on the axle of the screw, 
and by turning at that, without any multiplying power, I pro- 
pelled the boat with two persons in it, at a slow rate, round the 
mill-dam. 

After much trouble I succeeded in getting a small cog-wheel 
and pinion instead of the bolt, but on the second trial the wind 
blew roughly, causing the screw to revolve with such force that, 
in attemping to stop it, we threw it out of position, causing it to 
strike against the upright, thereby breaking one of the wires 
and bending several of the blades. 

In the trials I have since made I find that in a calm I can 
propel the boat with two persons standing in it, at the rate of 
about two or two and a half miles an hour, although on account 
of its narrowness I am obliged to stand in front of the winch- 
handle instead of at the side, by which, of course, the power is 
very disadvantageously applied. { can advance against a light 
wind, though the surface presented by the bodies of two persons 
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standing, one before and the other behind the screw, interferes 
considerably with its action. When before a wind, if the winch- 
handle is held so as to prevent the screw turning, it acts precisely 
like a sail: if left at liberty, the screw revolves without exerting 
any propelling power on the boat. 

On so small a scale it is not possible to show the advantages 
of the sledge shape in skimming over the water, as that can only 
appear fully at higher speeds; but it fully shows the greater 
safety of this shape, as although so small, and without an ounce 
of ballast, a person in the boat cannot rock it so as to cause a 
drop of water to come over the sides. 

I am anxious that you should insert the particulars of this ex- 
periment, not so much for the purpose of convincing the public 
(for since reading Stephenson's life I confess I despair of that), 
as for a record to refer to when the plan shall have been 
adopted. 

It is not my intention to trespass further on your columns, as 
my position compels me to desist for the present from prosecuting 
the matter. I did hope that, by publishing the plan in a scien- 
tific journal, I should have drawn forth some reasonable argu- 
ments either for or against it. I have shown that, by building 
ships on the broad, shallow-sledge shape, instead of the long 
narrow-wedge shape, the resistance from the water will be 
the same at all velocities, instead of increasing as the square 
of the velocity, since the increased resistance, acting only 
upwards, will occasion decreased displacement, causing the 
vessel to skim over the surface. What can be more obviously 
absurd than a wedge for locomotion over a surface? What sha- 
dow of congruity is there between the surface of the water and 
a ship’s bottom? Do they fit? Are they in any way adapted 
the one to the other ? 

If the principle thus laid down is true, then ships may travel 
at a higher speed than railway trains of the same weight and 
power; and, if it is not true, I am sure there are scores of your 
readers who can at once point out its fallacy. What pains have 
been taken, as well in your journal as in others, to show the 
fallacy of that ridiculous method of increasing a vessel’s speed 
by self-acting screws at the bows? I can only conclude, that 
my plan has not been similarly assailed because it is unas- 
sailable. 

Then as to the ewrial propellers, is it not self-evident that a 
screw acting on the air will exert as much propelling force as it 
absorbs of m tive power—less the power lost in friction, or rather 
in moving the fluid displaced by the thickness of the screw 
blade ? 

The power lost, either in air or water, is that which would be 
required to turn the serew if the blades were set at right- 
angles to the axis without any pitch, so as to exert no pro- 
pelling power. And here the advantages of air over water 
as a propelling medium may be distinctly seen. Water, 
being non-elastic and incompressible, must be displaced and 
replaced before and behind the blade as it moves; it cannot 
leave a partial vacuum in its water, and the loss of power will be 
as the square of the serew’s speed, therefore the utmost limit at 
which it can be simply turned in water, without propelling, 
would soon be reached. 

On the other hand, air being highly elastic, there is practically 
no limit to the speed at which, under like circumstances, a screw 
might revolve. It might attain even the speed of a cannon ball. 
If air is not equal to water as a propelling medium, then birds 
require more power than fishes to travel at the same speed, which 
is not the case, but the contrary. 

I am perfectly satisfied that on this principle a vessel would 
skim over the surface of the water at 100 miles an hour with 
less power than is now required to push it through the water 
at ten miles, beside the vast advantages of no ballast and (I 
believe) no sea-sickness, cheapness of construction, convenience 
of shape, and freedom from danger. 

How long a scheme of such vast importance to the world will 
be suffered to lie dormant, it is not for me to say. I am unfor- 
tunately compelled again to go on board one of those stupid con- 
trivances, a ploughing ship, in which I must pitch and roll away 
to a distant colony; but if I live you shall hear from me again, 
for I will never rest till the thing has been properly tried, and 
you shall know the result, whatever it be. 

Feb. 8, 1858. 

(We have not thought it necessary to criticise our correspon- 
dent’s propositions, because others have done so already, and 
generally we have agreed with the opinions expressed. ‘There is 
not anything new in the present letter calling for remark. We 
may, perhaps, suggest, that if our correspondent, instead of turn- 
ing his screw had handled an oar, his boat would have made the 
ascent of the mill-dam in much less time. The experiment he 
has made proves nothing that was not known before; but it 
ought to convince “Inventor” that an erial screw is a very 
wasteful mode of obtaining power. We wish him success in 
Pe 1 undertakings, and shall always be glad to hear from 

im. 





INVENTOR. 





HIGH AND LOW PRESSURE STEAM. 
Srr,—Mr. Craddock forgets that what is good for the goose is 
good for the gander. Radiation is the archetype of evaporation. 
In fact, as we have applied the word radiation, it must be con- 
sidered synonymous with evaporation. 

But if, in the cylinder of a steam engine, we have to deal with 
fumes of vapour or hot air, the same mechanical effect is produced 
in a greater or lesser degree. Thus, if atoms radiate, they are 
projected with a force, communicating that force to the atoms 
around, which increases the local pressure, and, as fluids press 
equally in all directions, the compressed atoms will naturally 
react on the piston and cylinder, and be driven into that space 
which is not subjected to this mechanical pressure and heat ; 
namely, into the condenser and air-pump. 

More on this subject I think you will consider trifling, and I 
trust that this explanation will satisfy most of your numerous 
readers that Mr. Ingham has not a leg to stand upon, as far as 
radiation into the condenser and air-pump is concerned. Here 
lies the gist of the whole of this discussion, for Mr. Craddock 
himself (page 132, col. 1) admits that we must have a moist cy- 
finder. Even business men see that high pressure steam cannot 
be economically applied. It is all nonsense talking about ex- 
panding steam so many times in one cylinder. And I will 
venture to say more than this—there is no need of costly 
expansive gear, a good lap on the valve, and a throttle valve 
ached to a sensitive governor, with a boiler carrying not more 
than three times the mean pressure in the cylinder, are all that 
is required. And this can be done, in the most economical 
manner, with a total pressure of 16 Ib., or 1 lb. above the atmo- 
spheric pressure. Here is no shock or sudden condensation, no 
unnecessary strain on brasses, no forcing of boiler, &c.—all 1s 
smooth and natural. Only let this safe system be tried, Sir, 
and I venture to say that it will become universal. Break-downs 
and explosions will then be matters of history only, or, at any 
rate, they ought to be, after all this discussion and exposure. 

_I have not time to write more, having only just seen my 
ENGINzER, but hope next week to reply to “ Analysis” and 
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others. In the meantime pray let me say that a man that has 
paid thousands and tens of thousands to please first one and 
then another, can write advisedly on the subject. 

Merchants, beware of “ Analysis’ ” advice ! 


February 17, 1858. OMNIBUS. 





Str,—The remarks of your erratic correspondent “Omnibus,” 
given in your last number, demand a reply from me, which, I 
trust, taken in conjunction with what I have before written upon 
the points in question, will make the matter clear to all minds 
“ Omnibus,” atter his own peculiar style, comes very near us when 
he says he is between Watt and Southern, so that, although phi- 
losophically I maintain— notwithstanding all seeming appearances, 
opinions, and experiments, which the advocates of Regnault ean 
adduce in favour of their hypotheses—that Regnauut’s views will 
in the end turn out fallacious, Yet, practically viewed, there is 
nothing now between us upon these points worth disputing 
about. 

“ Omnibus” next insists unon the loss of heat with high pres- 
sure steam over that of low pressure steam, both in the boiler 
and engine. In my letter (page 71, number for Jan. 22), I have 
stated the result of several months’ experience of the evapora- 
tive effect of my beiler when under my own care, as 12} 1b. of 
water evaporated for each 1 Ib. of coal consumed; the gases 
passing to the funnel at between 400 deg. and 500 deg. tempera 
ture, with steam of 130 1b, absolute pressure in the boiler. 
Where can he find a low pressure boiler in every-day work doing 
this? If “Omnibus” would take the trouble to reflect in a truth- 
seeking spirit, he would soon see that, so greatly is the radiating 
surface diminished in the steam-pipes and high{pressure cylinder, 
and consequently not only is the cooling effect thus dininshed, 
even taking increased temperature into account, but we are able 
so to encase this sinall amount of surface in non-conductive sub- 
stances, and even in non-radiating substances afterwards, as to 
render the loss of heat a mere nothing from such causes. 

If Professor Renwick intended his remarks quoted by 
“Omnibus ” to apply to high pressure steam used expansively, 
he has committed himself to a great error. But charity, 
and I think justice, demands we should suppose he meant 
high pressure steam working engines with no expansion at 
all; and then he is right when he says, “ Did density and 
pressure both increase in the same ratio, there would be 
nothing gained in the use of high pressure steam.” No! 
because there would be no enlargement of volume by in- 
creased temperature. Dut let expansion take place in the 
cylinder by driving the piston, and the Professor would be 
as far from the truth as the peasant, if he were to hazard a con- 
jecture upon such a subject. The “J. B.’s” and men of 
that party are so abounding in fanciful speculation, and 
new phraseology, what able and clear-minded philosophers 
and practical men of science have reduced to a correct standard, 
and explained in simple and unostentatious language for the use 
of mankind, that, unless they can do something better than 
render obscure What others have made plain, their services 
to mankind are not merely of a questionable kind, but highly 
censurable, If they can produce any fresh ray of knowledge, 
Jet them do so, and exhibit it clearly, so that it can be seen; but 
it is too much of a joke to so shroud the kuowledge others have 
given us in order that some obscure rays of their own may be 
dimly seen. 

Since there seems to be such a desire in these persons to 
explain all phenomena by the language and symbols of 
mechanical science, I will set the elementary problem of 
the lever, the fulcrum, and the weight, before them. For 
this purpose I ask them to conceive the cylinder as the fulcrum, 
the piston as the lever, the steam as the weight, and the 
volume the steam expands to in the cylinder by impelling the 
piston as the space the weight passes through. ow, conceive 
of the steam as Professor Renwick expresses it :—“ Did density 
and pressure both increase in the same ratio, there would be 
nothing gained in the use of high-:ressure steam. It so happens 
that in my tables, published with my lectures in 1846, the steam 
is supposed to have 200 times the density, at 200 lb., of that at 
1 Jb. absolute pressure per square inch.” We will, therefore, test 
the Professor’s statement by this mode, which is analogous to 
one of the elementary problems of mechanical science. In the 
tables above referred to, the full pressure effect is represented 
by 200, and the cylinder is supposed to be divided into 128 
equal parts; the steam, as I have said, is supposed to be com- 
pressed from 1 1b. to 200 1b. per square inch, and its tempera- 
ture to remain constant at 110 deg. Insuch steam there is seven 
doublings of the volume required to Lring it down to the pressure 
of 1°5625, and there would be a force imparted to the piston on 
each doubling of the volume exactly equal to 75 per cent. of the 
200 which represents the full pressure effect. Now, if the num- 
ber of the divisions of the cylinder to which the steam expands 
be multiplied into the pressure, 200 will be the resulting num- 
ber obtained at any part of the expansion, For instance, when 
the steam has expanded to 100, it will occupy two divisions, and 
so give 200 as the resulting number, and on its having expanded 
to 1°5625, it will occupy 128 divisions ; this, again, as will be 
seen on multiplying the 1°5625 by 128, will give 200, and so in 
like manner at any part of the stroke. Therefore, we have a like 
result to that of the mere mechanical problem, in which solids 
only are the means employed ; and the truth of the demonstra- 
tion is not more obvious in the case of solids only than it is in 
this. Now, as we have 75 per cent. for each doubling of the 
volume, it is seen that, on the seven doublings of the volume, 
we have 525 per cent. If, therefore, the Professor’s statement 
were intended to apply to high pressure steam used expansively, 
he has made a great mistake, 

To continue the mechanical mode of demonstration it is evident 
that if the air or the spring be so compressed by mechanical 
means, no power is gained ; Lut the compressed steam is obtained 
by chemical agency, as is exemplified in c:mbustion—as from 
this source it is that fresh quantities of steam are produced until 
the compression is obtained, and that as effectively as wir could 
be, by the force pump, or the spring by other mechanical force. 
Therefore, no man having any pretensions to sound mechanical 
knowledge can dispute the suundness of the conclusion that the 
ferce must be as I have stated it, unless the steam lose in part 
its gaseous properties in the act of expansion. “ J. B.'s” views 
and mine have been stated upon this point ; I, therefore, shall 
pass on to call attention to the justification of Professor Ren- 
wick’s statement where he intimates that there is some advantage 
in using high pressure steam even with no expansion at all; and 
it is to be found, as he intimates, in the dilation by sensible heat 
or the increased temperature of the steam at high pressure as 
compared with low pressure. In the instance given above 
taken from my tables, which are appended to my lectures, the 
force we have as yet considered, has all arisen from the density of 
the steam at 2001b. pressure, and a supposed temperature of 
only 100 deg. But its actual temperature would be 384 deg., 
so that we have yet to consider what increase of force or power 
such rise of temperature will give to this steam, and we find 
that its volume at the 2001b. pressure, would be increased at 

















least 50 per cent. Here, then, is the justification of the 
Professor's statement, supposing he limited it to steam used 
without any expansion at all; and here, too, we have a further 
source of economy in using steam expansively, but one which, 
as the poet expresses himself, “ grows small by degrees and beau- 
tifully less,” until at length it vanishes altogether. Now from 
this 50 per cent. at full pressure we shall get but little, if 
any, more than one-fourth of what we got from the seven expan- 
sions due to density, Therefore it is upon density, and not tem- 
perature, that, with steam used expansively, we must mainly 
depend for economy, And if the Professor intended his state- 
ment to apply to steam under expansion, he has made a very 
erroneous statement. 

Under these views is also very plainly seen the value of “J.B.’s” 
superheating cistern, as in the above we have a temperature of 
384 deg., and its consequent enlargement of the volume of the 
steam, and in that state, by which its lubricating quality is main- 
tained suitable to the proper action of cylinders, pistons, aud 
valves, s» that they continue to work in a steam-tight and 
proper manner, 

But, to substitute “J. B.’s” 30 lb. pressure, we have in 
this steam, as saturated steam, no more power than if it 
had been expanded down from 200 1b. pressure in the manner 
described ; but now he would raise it from the temperature 
due to 301b. pressure, which is 251 deg., to the temperature 
due to 2001b. pressure, which is 384deg.; and to do this 
he must obtain an additional 133 deg. of heat. By so doing, 
he would gain 48 per cent., and lose $28 per cent,, which 
from the steam at 200 1b. pressure, would be obtained before 
it came down to his 30 Ib. pressure—so that the absolute loss 
by “J. B.'s” mode is seen to be 280 per cent., and the 133 deg. 
of heat extra. But, may it not be asked, if there is anything to 
be gained by such excessive superheating of the steam, why can 
it not be applied at 200 lb. as well as 301b., and then how stands 
the matter with “J. B.?” ~~ Practically this question of super- 
heating is good only in so far as it prevents undue con- 
densation in the cylinder which arises from the cause I[ 
have assigned, and which is neutralised in the best practical 
way when the steam is slightly superheated on its passage from 
one cylinder to the other, when more than one cylinder is used. 

It is scarcely necessary for me to tell your readers who have 
noticed the patented method of mine which appeared in THe 
Engineer of the 25th of December, that I see the import- 
ance of rendering the steam as dry as is consistent with the 
durable and proper working of the pistons, cylinders, and valves 
—as my experience has taught me that there ave defects in the 
casing mode of heating the working steam ; the defects are, that 
the metal of the cylinder and piston rub against each other 
and are thus rendered dirty. At the same time the body 
of the steam may be in a moist state. What we want in prac- 
tice is the opposite of this—namely, that whatever moisture there 
be in the steam, it should serve the purpose of lubricating the 
cylinders, pistons, and valves; hence my reason for passing the 
working steam ina very subdivided state through small pipes, 
n order to heat it with certainty and regularity, but only just so 
much as practice under the circumstances renders desirable. ‘To 
do this, the means of controlling the temperature of the heating 
steam are introduced, By these means, and with steam as the 
heating medium, we can control all the causes in operation, and 
consequently produce such effect as we desire. 

Mr. Turner seems to object that I have not noticed the effect 
of time. I have not done so in ‘uu Excinerr, but at p. 16 
of my lectures he will find the following :—“ The larger the sur- 
face on which the heat produced in the furnace acts, the smaller 
will be the quantity of heat to be transmitted through any given 
unit of surface in a given time. Time being one of the elements 
of first importauce in bringing about an uniformity of tempera- 
ture in adjacent bodies, it follows that the greater the time the 
hot matter is in contact with the surface of the boiler, the 
nearer will it approach the temperature of the water within.” 
And again, at p. 18, it is thus expressed ;-—* For, as before inti- 
mated, the principles conducive to the best abstraction of all 
the heat given out by the coal, are those of time, surface, and 
subdivision.” The figure given with Mr. Turner's letter indicates 
clearly enough that water was assuming the form of steam to a 
greater extent with the slow speed than with the quicker speed, 
The defect on the vacuum side of the figure at the quick speed is 
evidently due to one of two causes, or perhaps both; namely, 
that either the condenser was not equal to its duty at the 
greater speed, or the valve did not allow the steam to escape 
into it with sufficient freedom. Or, it may be both of these 
causes acting together. But the indication in the figure points to 
the condenser as the chief cause : it seems as if it was not equal 
to its duty in the time it had to perform it. 

In reply to Mr. Turner, on “the theory of condensation in 
the cylinder only,” I remark, it, like all other sound theory, lays 
bare the cause; the effects of which, in engines working expan- 
sively with very hot cor high pressure steam, and especially if 
such steam be used in one cylinder, occasions great Joss, Of 
course, in this case, as in all others, when the cause is removed 
or neutralised, the effect ceases. 

Pimlico, Feb. 15, 1858. 

















T. Crappock, 
P.S.—Mr. Faller’s remarks, given in your last number, require 
a short notice from me. The date of the ‘ Mechanic.’ Magazine,” 
in which the experiments referred to are illustrated and de- 
scribed, is priuted March 11, 1853 — it should have been 
March 11, 1843, nine years before Mr. Samuel's paper was read, 
and at which meeting I happened to be, but not being then a 
member I had no right to speak, though I mentioned the matter 
privately to several; but, as Mr. Samuels wae not known to me, 
L did not mention the circumstance to him, nor is it of the least 
consequence, as my Own experiments 
show what I had done previously. As to Mr. Fuller's claims, if 
he be satisfied, I have no reason to be otherwise. Where so 
much work is required in separating truth from error, as “ J, B.'s" 
letters present, 1 am glad to see your correspondent “ Analysis 
so well expose the fallacies of those parts of the lung letter which 
I have passed by. » J 


; speak for themselves, and 


c, 


To Make Parser Invverviovs to Waren.—The following 
preparation for waterproofing paper intended for packages exposed 
to the weather is suid to be recommended by Professor Muschamp, 
of Wariemberg, ‘Take 24 02. of alum and 4 oz. of white soap, and 
dissolve them in 2 Jb. of water: into another versel dissolve 2 oz. of 
gum arabic, and 6 oz. of glue in the same quantity of water as the 
former, and add the two sulutions together, which is now to be kept 
warm, and the paper intended to be made waterproof dipped into it, 
passed betweeen rollers and dried; or, without the use of rollers, the 
paper may be suspended until it is perfectly dripped, and then dried. 
Lhe alum, soap, giue, and gum form a kind of artificial leather, 
which protects the surface of the paper from the action of the water, 
and also reuders it somewhat fire-proof. Merely to convert paper into 
artificial leather, this would be rather a complicated process compared 
with the dipping of the paper in dilated oil of vitriol, and then wash- 
ing it immediately with water and drying; but the Professor's 
method may perhaps render paper more lupervyious to water.— 
Builder. 
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BURGESS’S 





Tue object of this invention, by William Burgess, of the firm of 

Bargessand Key, of Newgate-street, is to effect a better separation than | 
hitherto between the cut crop and that which is left standing, and to | 
deliver the cut crop on to or towards the platform of the machine. It 
consists in the employment on that side of the machine which travels 
close to the standing crop of a revolving divider, and it is preferred 
that that divider should be in the form of a cone or conical-shaped 
barrel, furnished or not with a screw vane or screw vanes over the 
whole, or any part of the length thereof. ‘The apex or point of the 
eone or barrel is placed towards the front of the machine, and in 
advance of the knife or cutting apparatus. The invention also con- 
sists in constructing the divider boards in reaping and mowing 
machines for cutting certain crops so that part of them may be re- 
moved over the end of the finger beam, or may be formed with a 
moveable flap. The reel vanes are constructed so that they may be 
made to expand and contract in the direction of their length, for the 
purpose of enabling the vanes to pass as near as may be to the fingers, 

and thus draw or direct short crops on to the platform. 

Fig. 1 is a perspective view of a reaping machine with the conical | 
revolving divider applied to it. A, Al, A* are the Archimedian 
screws which form part of the platform. These screws revolve in 
suitable bearings, and receive their motion from the pulley B, which 
is fixed on the shaft of the pinion and wheel C, C1, The pinion C is | 
geared into by a spur wheel D, which is fixed on the same shaft as the 
bearing and main driving wheel E, which rolls on the ground as the | 
machine is drawn forward. F is the revolving conical divider for 
separating the cut from the standing crop. The divider is mounted 
on a shaft G, the higher end of which revolves in a bearing at H, and 
the lower end in a suitable bearing formed on or fixed to the front 
end of the divider beam or point, which projects in front of the sickle | 
and fingers. The revolving conical divider F has a screw or screw 
vanes I, made of plate iron or other suitable material, attached to its 
surface, and is made to revolve so as to divide the corn to be cut from 
that which will remain uncut, and likewise to throw the corn when 
cut on the platform. Motion is given to the conical divider from a 
pulley J, which is fixed on the reel shaft J!, a belt JU is passed round | 
this pulley and over a second pulley K, which revolves on a stud | 
fixed in the moveable beam or framework K'; a third pulley L is 
fixed to the side of the second pulley K, and revolves on the same 
stud. A strap or band is passed over the pulley L and over a fourth 
pulley M, which is mounted on and revolves on a stud fixed in the 
framework. This pulley has a bevel wheel N fixed to it, which gears 
into a corresponding bevel wheel fixed on the conical divider shaft. 
The divider and shaft may be set at any desired angle. The divider 
may be furnished or not with screw vanes over the whole or only part 
of the length thereof, 

Fig. 2, which refers to second part of the invention, is a plan of the 
divider board A, showing the part cut away at Al, In Fig. 3 this 
cut away part is represented as covered by the flap B, which is cen- 
tred ona pin at C. This tlap is kept in any desired position by the 
binding screw D, which passes through a hole in the flap B, and 
through a curved slot E formed in the divider board A. When short 
crops are to be cut, the flap B is placed in the position shown by the 
dotted lines a, the reel is lowered in the ordinary manner, so as to 
bring the vanes thereof nearer to the finger beam or platform, in 
order to allow the vanes to pass through the cut-away part A in the 
divider board A. ‘The vanes are capable of being shortened or 
lengthened as required, to enable them when revolving to draw or 
direct short crops on to the platform. 

The method of elongating or shortening the vanes in reaping and 
mowing machines, constituting the third part of the invention, is 
shown in Fig. 4, where A is the vane, which is tixed to the arms B, h, 
which are passed through the axle and fixed in it in the ordinary 
manner. The ends of the vanes, as at C, have slotted holes a, a, in 
the direction of their length tormed in them. Short pieces, as at D, 
having corresponding slotted holes, are apphed to the ends of the 
vanes, as shown, plate c, c, are then placed across the vanes ard there 
fixed; bolts or screws d are passed through the holes and secured by 
nuts. To alter the length of the vanes, the nuts and bo!ts are 
loosenened and the vanes shortened or elongated by moving the pieces | 
D in the direction of their length, nearer to or farther from the arms | 
B, B, and there secured again by the nuts and screws. When using | 
the divider board A, the revolving conical cylinder is dispensed with, | 
but the reaping machines may be so constructed that either may be | 

| 
| 





made use of when desired. 


HILLS’ MODE OF MANUFACTURING SULPHURIC ACID. | 
Patent DaTeD Gru JuLY, 1857. 

Tuts invention by F. C. Hills, of De ptford, relates, firstlv, to the 
material employed to supply the sulphur for the tormation of the | 
acid ; and, secondly, to a peculiar method of using such material for 

the purpose of making the acid. ‘Lhe material employed to supply 

the sulphur required for the formation of the acid is the oxide of | 
iron which has been used in the puritication of coal gas, and has thus 

become combined with sulphur. To manutacture sulphuric acid 

from this material all that is requisite is to put it into any kind of | 
furnace in which the sulphur may be burnt off by means of heat, and | 
the resulting sulphurous acid formed be taken in the usual way into the 
condensing chambers; but it is preferred to burn off the sulphur from 
the material in the following manner :—The patentee constructs a | 
furnace, shown in section in the accompanying illustration, in which 
a, a, is the furnace, composed of fire bricks, to stand a great heat, 
and having a series of shelves d, b, composed of tire tiles, and ranged 
one above another, and supported at the sides by fire bricks, leaving 

a space of about five or six inches between the tiles forming the | 
shelves; on these shelves is placed, in thin strata, the oxide of iron | 


REAPING AND MOWING 


Patent DATED 7TH JULY, 1857. 





to be burnt. The spaces between the shelves are connected together 


by apertures c, formed at the back and front ends alternately of the 


| shelves, forming a continuous flue or passage, so that any gas formed 
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ROWAN’S STEAM BOILERS AND FURNACE FLUES. 
PATENT DATED 2ND JULY, 1857. 
Tuts invention, by William Rowan, of the firm of Rowan and Sons, 


by the burning material will pass along the bottom shelf, over the | of Belfast, consisis in a method of economising the heat in boiler 


material laying upon it, from the front to the back of the furnace, 
when it will rise to the second shelfthrough the connexion or open- 
ing between the two shelves, and pass along the second shelf from the 
back to the front, and then, by a side descending flue d, near the 
front of the furnace, it will descend under the bottom shelf, and will 


pipes which convey the steam from the boiler to the engine in as long 
| and winding directions as may be, so as to obtain the greatest possible 
| amount of heating surface. 


| 
| flues, by carrying them over the top of the boiler, and arranging 


then pass along to the back of the furnace, when it will rise, by a | 
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side or back flue e, to the back part of the third shelf. It will then 
pass upwards from shelf to shelf in a zig-zag course from back to 
front and front to back of the furnace until it arrives at the last shelf 
or top of the furnace, from whence it will pass in the usual way to 
thechamber. The furnace at starting should be made red hot by 
burning coke, &c.,on the shelves. The coke should then be with- 
drawn, and the oxide of iron be put on the four lowest shelves, 
supposing the furnace is constructed of seven or eight, thus leaving 
three or four shelves above empty for the gas to pass over before 
entering the chamber. Air is to be admitted at the ends of the 
shelves (which can be regulated by sliding doors f, f,) to effect a 
perfect combustion of the sulphur, and to convert all the carbonaceous 
matter in the material into carbonic acid. Sulphur, or material 
containing sulphur, as mundic or pyrites, may be used in conjunction 
with the oxide of iron material. If sulphur is used, it should be 
mixed with the material ; but if mundic or pyrites are used, it should 
be reduced to a powder before mixing with the material. The 
requisite quantity of nitre for converting the sulphurous acid into 
sulphuric acid may be used in any convenient way, and is well under- 
stood. Instead of keeping the shelves hot merely by the heat 
generated by the burning of the materials, a fireplace may be formed 
at the bottom of the furnace under the lower shelf, and flues may be 
carried from it up the sides and over the top of the series of shelves; 
and by burning coke, &c., in the fireplace the furnace may be heated 


| and kept hot, to burn off the sulphur from the material. 





NAVAL ImpROVEMENTS.—The coastguard squadron, heretofore con- 
sisting of mere hulks, such as the Southampton, Mwander, Melampus, 


| Amphitrite, Conway, &c., are now being replaced by effective auxili- 
| ary screw propeller line-of-battle ships. Thus, the Conway will be 


superseded by the Ajax, 60, the Mander by the Blenheim, 60, the 


| Eagle by the Russell, and the others by effective screw ships as soon 


as thev can be got ready. The depot ships for the steam reserve at 
the different ports are also being exchanged for others of a larger 
class—the Exmouth, 91, for the Ajax, 60; and the Hannibal, 91, for 
the Blenheim, 60, The Edinburgh, 60, will also, no doubt, find a 
more spacious successor in some of the large class screw liners now 
fitting for sea service. 

Scavencern Brerites.—The scavenger beetle is one of the most 
useful of all insects, 
the name. Where they abound, as at Kuruman, the villages are sweet 
and clean, for no sooner are animal excretions dropped than, attracted 
by the scent, the scavengers are heard coming booming up the wind. 
They roll away the droppings of cattle at once, in round pieces often as 
large as billiard-balls: and when they reach a place proper by its 
softness for the deposit of their eggs, and the safety of their young, 
they dig the soil out from beneath the ball, till they have quite let it 
down and covered it: they then lay their eggs within the mass. 
We can confidently recommend this beetle to the dirty Italian towns 
and our own Sanitary Commissioners.-Livingstone's “ Missionary 
Travels,” 











it effectually answers the object indicated by | 











The illustration shows a transverse section of the boiler. A is the 
boiler; b, B, are the internal furnaces and flues; and C, C, the ex- 
ternal side flues; D is the bottom flue leading to the chimney. and 
which in ordinary boiler furnaces would follow the side flues C, C; 
E is an arch built over the boiler, and at such a distance from it as to 
leave adequate flue space above the boiler; F is the steam dome at 
the farthest end of the boiler from which proceed the steam pipe C}, 
which extends along the boiler, and crosses to C', then goes to the 
back end of the boiler and is by a bend united to G2, which is brought 
to the front of the boiler and terminates in the shut-off valve H, 
shown in dotted lines. From this valve the steam is conveyed away 
in any direction required. The steam pipes G! and G%, are carried 
| by the brackets a, a, fixed to the boiler. ‘To the brackets a, a, are 
| attached the plates 4, b, extending nearly as far as the length of the 
pipes G!, G3, and forming with them partitions or divisions between 
the upper side flues I, I, and the central flue J,J. Passages are 
formed connecting the side flues C, C, and the upper side flues I, L 
There are also passages connecting the central flue J, J, with the 
bottom flue D, whence the products of combustion proceed to the 
chimney after taking a course through the various flues ; the furnaces 
being placed in the flues B, B, and the products of combustion pass 
along them and back by the side flues C, C; they then pass to the far 
| end of the boiler by the flues I, I, back again to the front end by the 

flues J, J, and then descend to the flue D and so pass to the chimney. 


| mane 





Tus Evecrric Tetecraru ix InprA.—A new line of electric 
telegraph has been put up between Calcutta and Madras. Formerly 
the telegraphic communication between these places was effected vd 
Bombay. The line, which is about 900 miles in length, was sanc- 
tioned by the court of directors subsequently to the news of the out- 
break reaching this country, and on the Ist of January a flying line 
had been completed and used. 

Factory Inspectors’ Rerorr.—The half-yearly joint report of 
the inspectors of factories was issued last week. It bears date 
December 7, 1857. After noticing the unusual depression in all 
branches of manufacture during the preceding three months, and the 
difficulty of obtaining reliable information on account of so many 
mills being closed, the report says that several serious and some fatal 
accidents trom unfenced machinery have occurred during the half- 
year. The total number of accidents, whether arising from machinery 
| or not, reported during the six months, is 1,996, of which 16 caused 
death, and 342 necessitated amputation of limbs. The number of 
information laid was 283, of convictions obtained 171, in the great 
majority of cases the penalty imposed being twenty shillings. In the 
three districts, not including Scotland, a considerable proportion of 
the convictions have been cases of millowners employing children, 
young persons, and women, for a longer time daily than the limits of 
the hours of work for such persons fixed by the factory acts, an 
encoachment which, in the opinion of the inspectors, must always be 
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TO CORRESPONDENTS. 


Norice.—The first two volumes of THe ENGINBER may now be had, ready bound, | 
price 16s. each; also, Volume IIL, price 18s. Orders recewed by the Pub- 
lisher, 163, Strand. 

We have a great number of letters containing queries yet unanswered, but we trust 
to clear our table of them next week. 

K.Y.—We really cannot advise you how to proceed. If you have £500 w spare, 
what you desire is easily managed. If not, you must wait patiently until you 
hear of an opening. Should you not require any salary for a year or two, your 
chances of getting employment are better than they would otherwise be. You 
might possibly make a beginning by advertising, stating your qualifioations, and 
upon what terms you would be willing to serve. 

An Encineer. — We believe reports of the kind you refer to are published in Paris 
If you req uire them, Spon, of Bucklersbury, will get them for you. 

HicH Pressure.— We are, of course, not answerable for the statements made by 
advertisers in our columns. We donot know how a pressure of 2,000 tons 
Jrom one 10-inch press can be obtained. Why not write to the advertiser? 
The Britannia Press was made to bear @ working pressure of only 34 tons to 
the square inch. This, ona 20-inch ram, gives only about 1,000 wns. Of 
course, the ultimate strength is much greater. We should think the 2,000 
meant 200! Respecting the missing sheet of the Index, apply to your newsvendor, 
If he cannot supply it, write to our publisher. 

A Correspondent, writing from Wellington-terrace, Brighton, has favoured us 
with a long letter without either name or initial. His letter will appear when we 
can atiach a tail to it. 

J. D. (London).— What communication do you expect to receive fromus? We 
cannot see low an advantage can come of our eommunticating with you, much 
less a “ mutual” advantage until you explain. 

InquineR (Walsall).—7Zhe best work we know on mechanical drawing is the 
“ Practical Draughisman,” published by Longman and Co. at 28s. 6d., bué which 
may sometimes be met with second-hand at a reduced price. 

An Apiner (Tunstall).—// your plan is more convenient than the one now in 
use, and not more expensive, we should imagine tt would be adopted in time. We 
will inspect your drawings if you will send them up, and then we shall be better 
able to advise you. 

A SusscriseR.— You really ask us a question which it would take a page to reply 
to fully. Read Mahan's “ Civil Engineering,” also Professor Rankine's “ In- 
augural Address to the Institution of Engineers in Scotland” published a few 
months ago in Tus Encineer. Likewise loot over Mr. Conybeare's “ Lecture 
to the Military Cadets at Chatham,” which was aiso lately published by us. Be- 
sides doing ali this, and following the advice given where it is practicable, as 
you are in a factory, keep your eyes about you. Get to the works at siz o'clock 
instead of nine o'clock, and make sketches, and afterwards drawings, at first of 
any simple pieces of machinery, and afierwards of those more complicated. 

J. T. anp Sons (London).—The only account that appeared was a simple state- 
ment that the electric light was at one time used in the eonstruction of Westminster - 
bridge. The shadows were so dark they were found to confuse the men, and the 
use of the electric light was discontinued- 

W. W. (London-road).— We really have litile time to answer seven questions ina 
string, from a single inquirer. Why do not you go to a flute-maker? We will 
however, endeavour to reply to your queries, which are purely technical ones, 
next week, 

X. Y.— Your questions are numerous, and not very distinctly put. We answer all 
of them as we understand them, except one, to which we will reply next week. 
1. Many engineers make their keys one fourth of the diameter of the shafts, the 
cross section of the key being square. When there are two or more keys, the 
sum of the squares of their widths should equal the square of the single key, but, 
practically, they always exceed this, but in no uniform proportion. 2. The length 
of journals is usually made equal to 14 times their diameter, but it may be in- 
creased with much advantage to twice the diameter, or even three times. Journals 
running at very high velocities are usually made in the form of a double cone 
instead of being cylindrical, and are then frequently four diameters in length. 
3. Next week, 4. The duty of the boiler can, no doubt, be fairly ascertained 
by noting the quantity of water evaporated, and the coal burned. 5. The form 
of the bridge should correspond with the curve of the boiler, or nearly so, As to 
the most “ suitable size,” we do not know what you mean. The opening should 
be about one-sixth of the fire-grate surface. 6. Increased work for the engine in 
supplying the water and getting rid of it again, We are glad there are not 
many querists like yourself. 


TEMPERING CAST STEEL. 
(70 the Editor of the Engineer.) 
Sin, —Understanding that there is a liquid for hardening, or rather tem- 
pering, the cast steel knives used in bone machinery, I shall feel obliged 
to any of your correspondents for any information respecting it. 
A Nort Country SUBSCRIBER FROM THE COMMENCEMENT. 
Feb. 15th, 1858. 








PLANING IRON, 
(To the Editor of the Engineer.) 

Sm,—In a late report of a paper read at the Institution of Civil Engi- 
neers, it is stated that planing iron by the recent improvements in planing 
machines had been reduced from 12s. per square foot to ld. Can you tell 
me where a machine is to be seen doing work at this cost. I would 
willingly go 100 miles to see it. One penny per foot would not pay the 
expenses of fixing and unfixing the articles to the table of such machines 
as are in use here. J. E.G. 

Manchester, Ist February, 1858. 

[We really cannot. Perhaps the author of the paper will oblige you through us. 
It seems clear to us, that a penny a foot would “ not pay the old woman her nine- 
pence.”)} 





DRAWING SPIRALS. 
(To the Editor of The Engineer.) 
Sm,—lIn reply to “ M. W.,” I beg to say that an instrumtnt for drawing 
spirals or helices can be obtained of Messrs. Elliott, Strand, as also of 
many other philosophical instrument makers. T. D. K. 
Piccadilly, February, 13th, 1858. 





GUN-COTTON. 
(To the Editor of The Engineer.) 
Simz,—Believing the value of gun-cotton is not yet appreciated, I would 
call the attention of your readers to some new uses to which it may 
probably be applied. The more I am acquainted with its properties the 
more I am inced of its efficiency for breech-loading arms. Those 
who suppose that it explodes like detonating powder, such as fulminating 
silver, or mercury, may be convinced to the contrary, by throwing a little 
of the cotton on the fire, where it will explode with a puff, from which I 
conclude that it may be made to blow an alarm-whistle for railway guards 
and passengers ; also, that it may be used as a motive power. ‘* Bagshot,” 
in the Field, of Saturday, 30th January, justly observes that the cartridge- 
cases of the breech-loader cannot be charged after being fired, because the 
explosion of gunpowder leaves damp which prevents the perfect explosion 
of the fresh charge. It is not so when the cartridge-case is charged with 
gun-cotton, as its explosion leaves no damp whatever after being fired. 
Rosherville, February 15th, 1858. J. Norton. 








INSTRUCTIONS IN THE USE OF AGRICULTURAL ENGINES. 
(To the Editor of The Engineer.) 
Sm,—A pamphlet containing simple instructions for the management of 
farm engines—in plain language, avoiding technical terms as much as 
possible—would be of great use to put into the hands of farm labourers 
who are interested with their working. 

I see a great deal said in your very valuable paper as to the advisability 
of only employing qualified engineers to driving their engines ; but, asa 
general rule, I do not think it can ever be done. 

A farmer seldom requires to work his engines more than two or three 
days a week, and on the other days an engineer at high wages would be idle, 
as there would be no other work on a farm that he would do; and, again, 


there are several months in the summer when there is little or no engine 
work to be done. 


I think, th 





, that it beh agricultural engineers to do every 


thing in their power, by simplifying their machines, and by publishing 


| ample but plain instructions, to enable farmers to train and employ an 


ordinary intelligent labourer, who can drive the engine when wanted, and 
can work on the farm at other times, An ENGLISH Fann in IRELAND. 
New Ross, Ireland, February 13th, 1858. 
[Most of the agricultural engineers with their engines supply instructions for the 
management of them.) 





REDUCTION OF PRESSURE. 

(To the Editor of The Engineer.) 
Sin,—The subjoined question having been raised in company in which 
I happened to be a few days ago, and different answers having been given, 
I shall feel obliged by your allowing it a place in your paper, that it may 
elicit an answer from some of your correspondents familiar with the 
subject. 

Suppose steam to be admitted through a pipe whose dimensions are, say, 
eight inches deep by one broad, in such quantity that a piston fitted into 
the pipe will have a continuous pressure acting upon it of, say, one 
hundred pounds on the square inch, 

What effect will the opening of two orifices on opposite sides of the pipe, 
of, say, one inch square each, and between the boiler and the piston, have 
upon the original pressure ? A Constant READER. 

Edinburgh, February 16th, 1858. 





NEWCASTLE COLLIERIES ASSOCIATION'S PREMIUM. 
(To the Editor of The Engineer.) 

Sm,—I have read your remarks about the prize given by the Newcastle 
Coal Association. I beg to say I sent a plan exactly corresponding with the 
one tried by Mr. Williams, having two perforated double-cased doors in 
front, instead of one, for the convenience of firing each side of the furnace 
alternately, together with a suitable dead plate to lay on and dry the coal 
before firing ; it hed also some perforated plates for occasionally snpplying 
air, placed behind the bridge, as specified in Mr. C. W. Williams’ patent 

The doors were in accordance with my patent of 1844. A fac simile of. 
those doors are recommended by Mr. C, W. Williams in his late Prize 
Essay. Now, strange to say, this plan was returned; I suppose because 
it was practicable, not because it was impracticable, for they acknowledge 
in their report that it was the fire door and alternate firing by which they 
arrived at success; by publishing this, and my claim to the invention of 
perforated doors, you will particularly oblige Joun Cray. 

Stockport, February 3rd, 1858. 





OF THE PURITY OF THE WATER OF THE MERSEY, 


Sim,—In your journal of last Friday, speaking of the sewage impurities of 
the Thames, you say—*“ F'ven the Mersey, and that in its broadest tidal 
parts is, at this hour, nearly as black as the ink flowing from our pen. Its 
odour, in every part of its course, is disgusting; the deteriorating process 
is going on very rapidly, too, and its filthiness has probably trebled 
in intensity within the last ten years. Its banks have a dirty, slimy look, 
and the few coarse water plants on its margin are draggled with grimy 
filth. Fish have vanished from its waters.” 

1 cannot, with any respect for truth, or Taz Enoresp, allow the above 
to pass uncontradicted; you have been misinformed, or some other river 
was meant; for in no respect does the Mersey agree with the above- 
quoted description ; it is quite a libel upon the river, which still remains 
quite free from foul odours, and the only discolouration to be perceived in 
it is that produced by large quantities of sand and clay, washed from its 
banks by the high tide, At neaps, when the quantity of water circulating 
in the river is at the minimum, the water is then of a pure sea-green 
colour, and transparent. The river abounds in fish, which are caught in 
quantities, and sold in our market. 

So large is the quantity of water circulating every day in the Mersey— 
amounting, I believe, to 1,000,000,000 cubic yards per diem ; that if the 
sewage-water from all the towns and chemical works in the kingdom were 
discharged into it, I believe they would fail to give that noble river the 
appearance you describe. A Liverroot May. 

Liverpool, February 15th, 1858. 

[Our correspondent first mis-quotes us. We spoke of the Mersey“ in iis broad 
and tidal parts.” He tists our expression into “ its broadest tidal paris.” He 
next applies our statements respecting the river of the Mersey to the estuary of 
the Mersey. Why he did this we must leave him to say. We can only repeat 
that our statements are strictly and literally correct, and give an exact picture of 
the river Mersey, Uirough its whole course from Manchester to ils“ broad and 
tidal parts" below Warrington.—Ep. E.) 








BLAST ENGINES. 
(To the Editor of The Engineer.) 
8m,—In your number of the 12th, attached to “ H. C, Coulthard's " letter, 
you make the following remark, which calls forth this reply :— 

“Is it not possible that Mr. Hackworth was quite unacquainted with 
Mr. Slate's inventions, supposing he admits a similarity ?” 

I should infer, from the fact of Mr. Hackworth being established in the 
very neighbourhood where there are twelve of Slate's engines at work, and 
some since 1854, that he could not have been ignorant of the various 
arrangements now used for blowing purposes; besides, Mr. Hackworth, 
previous to his securing his patent, was informed indirectly by myself that 
he was not orly infringing upon Slate's patent, but that there was already 
made a 16-inch blowing cylinder upon the very plan he was about to 
adopt, but from the unequal pressure of blast, produced by the cylinder, in 
one-half of the stroke running away fromthe piston; and in the other 
half, both meeting, proved fatal to the arrangements. Epwin F. Jonzs. 

Redcar, Middlesbro’, February 16th, 1858. 

[Of course we knew nothing of the facts; but knowing how easy it is to migjudge, we 
considered it is just to look chariiably.j 


(To the Editor of The Engineer.) 

Sim,—With respect to your editorial remark annexed to my letter in your 
last week's journal, I beg to say that if there had been the slightest posst- 
bility of Mr. Hackworth being unacquainted with Mr. Slate's invention, I 
should not have sent you the communication. Mr. Hackworth being a 
near neighbour to several engines working on Slate’s principle, if he was 
really ignorant of it, at the date of his patent, he was, most certainly, the 
only engineer in his district who did not use his powers of observation. 

I could state other and more positive reasons for believing that Mr. 
Hackworth drew his inspiration from the source indicated; but, as I feel 
little doubt that he would not be himself disposed to admit the plea of 
ignorance in his defence, I have no desire to trouble your readers with 


them. H. C, Counruarp. 
Blackburn, February 17th, 1858. 





(To the Editor of The Engineer.) 

Six,—lI observe in Tuz Encineer of the 12th inst. a letter from Mr. H. 
C. Coulthard (is it not R. C, Coulthard?), formidably attacking me 
with the charge of infringement on Mr, Slate's patent blast engine, of 
which he admits to being an interested maker, referring at the same time to 
a letter of similar import in Tue Enotnegr of the 5th inst. which I had not 
previously seen, subscribed by the pseudonyme “ Pig Iron,” dated January 
29th, Stockton-on-Tees. 

I am sorry that, in order to vindicate myself against these aspersions, I 
am compelled once more to trespass on your space, but this I trust, under 
the circumstances, you will forgive. 

The simple facts of the case are shese, that in the year 1836 I made a 
working model of a stationary steam engine (this model I still possess, and 
it can be seen in action at the Mechanic's Hall, Darlington, on the evening 
of the 26th inst.), a fac-simile of my+ recently patented blowing engine, 
without the blowing part, except certain (detail) improvements I have since 
made, such as a slide valve and gear, heating apparatus round the cylinder 
(answering two distinct purposes), crosshead, &c. &c., secured in three 
several patents. 

Now the working of this model, together with engines constructed 
by me shortly after, on the same direct action principle (hori- 
zontal as well as vertical), convinced me that the ponderosity of 





the old class of engine with its sluggish moving piston at 220 feet 





per minute, was a perfect fallacy. I then determined that, should 
I at any time think it expedient to do more in stationary and 
marine engines, and less in locomotives, I would universally adopt this 
more efficient class of engine. In 1841 we made several of them, three 
of which were supplied to the then Great North of England Railway Com- 
pany, now the North Eastern Railway Company, one of which may be 
seen any day at Northallerton station, with the same crank shaft, two fiy- 
wheeled arrangement, as that in my patent blast engine, and having one 
eccentric to actuate the slide valve, and two outside crank pins for working 
pumps. After this I pulled out the beam engine that drove our works 
(Soho Works, Shildon), and put up a high-speed direct-action vertical 
engine, which had four columns and the same crank shaft, two fly-wheeled 
arrangement ; the piston-rod of this engine was made to work through 
both cylinder covers, one end being attached to the crank and the other to 
a direct action cold water pump. Now I am prepared to prove that all 
these engines were in existence and were constructed as described, with 
pumps worked from outside crank pins and the piston-rod, as explained 
above, years before Mr. Slate constructed a high speed blowing engine 
in 1850, or ever turned his thoughts to it in 1847; therefore, so far as 
this particular kind of engine is concerned, and the points for adducing 
motion (such as are employed in my patent blast engine for working the 
air pump), he cannot have the semblance of a claim to be the inventor, 
This, of course, confines the question to the mere air pump or cylinder. 
My attention was first drawn to the introduction of a high speed blowing 
engine when the Weardale Iron Company put down their works, at 
Stanhope Burn, in 1844 and 1845. I saw the only difficulty in accom~ 
plishing this purpose lay in superseding the old flap valve by some other 
appliance actuated simultaneously by the engine. I soon had a variety of 
ways to effect this object, but never had an opportunity to introduce my 
invention until the latter end of March, 1857, when the South Durham 
Iron Company gave me an order for an engine on my principle. Within 
five miles of Stockton-on-Tees “ Pig Iron” has been interestingly employed 
in the manufacture and issue of Mr. Slate's engines. Now, as soon as I 
had got fairly under way with the above order, a kind of “wheel within 
wheel” motion (I don't know that either the motion or the wheels were 
from “Pig Iron”) was communicated to the said company, which moved 
them to institute an inquiry as to whether my blowing engine was an 
infringement on Mr. Slate's patent; the question was put to one of the 
most experienced, respectable, and eminent firms in the north of England, 
who saw it to be no infringement, as there was nothing in common but 
the openings round the cylinder, a method of admitting air, &c., into a 
cylinder in use for full eight or ten years before Mr. Slate adopted it. This 
firm was kind enough to suggest my taking out a patent for the invention, 
as they considered it to be a very much superior appliance to Mr. Slate's, 
and I am happy to say their opinion has been fully confirmed by the actual 
working of the engine; consequently it is self-evident that the experimental 
blowing machine with the moveable cylinder referred to by Mr, Coulthard 
as being identical with mine, is simply a mistake, and has thrown him out 
in his prophecy. “Pig Lron” is equally wide of the mark when he states 
that Mr. Slate has secured the invention of an annular case round his 
blowing cylinder, and that it makes no difference in the principle as to 
whether the case or the cylinder moves. Now, it will be obvious to all 
practical engineers that there is an extraordinary difference in principle. 
In Mr. Slate's fixed cylinder arrangement, the range of the air piston is just 
the same as the steam piston, and the outside case moves in equilibrio 
(although his patent is for three cylinders, one within another, secured 
together with the two end covers, and having one or two concentric piston 
valves working betwixt the inside and second cylinders in equilibrio), 
whilst the range of my piston in the air cylinder is much more than the 
steam piston in its cylinder, this difference being accounted for by moving 
the cylinder, which is not in equilibrio, but acted upon by the full 
pressure of air on its entire area of cover (upwards of four 
tons). I would just remark, that I have never had a communi- 
cation of any kind, either from Mr. Slate or his agents, on this 
subject; had I considered that a person was infringing on my patented 
invention my first step would have been to write to the party and not have 
made a covert attack upon him, and that failing to accomplish the desired 
object, try (“mild ?") scandal in the public papers. ‘True, it is rather 
galling to parties who have had the expectancy created of turning “ Pig 
Iron" interestingly into gold by the manufacture, &c., of Mr. Slate's 
machines, thus having the sparkling treasure withheld through the inven- 
tion of a new and superior machine. Notwithstanding, the world will still 
go on inventing, and if mine be surpassed by a new one, as much superior 
as mine is to Mr. Slate's, I must be content to try and return the compli- 
ment by employing more mechanical skill. I need scarcely remind Mr. 
Coulthard that the world has had gifts extensively bestowed upon it in the 
shape of mechanical inventions by more than one generation of Hack- 
worth's, and I have now a few more in store that will make their appear- 
ance as soon as an opportunity presents, Joun W. Hackworras. 
Priestgate Engine Works, Darlington, Feb. 17, 1858. 





MEETINGS NEXT WEEK. 

InstrruTion oF Civm Enoiverns.—Tuesday, February 23rd, at 8 p.m. 
“On the Practical Operations connected with the Paying-Out and Re« 
pairing of Submarine Telegraph Cables,” by Mr, F. C. Webb, Assoc. 
Inst. C.E. 

Socrerx or Ants.— Wednesday, February 24th, at 8 p.m., “On the 
Resources of New Zealand,” by Mr. W. Stones, 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four line and under is 
half-a-crown ; each line afterwards, sirpence, The lineaverages eleven words. 
Blocks are charged at the same rate for the space they ful. 
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COMBUSTION OF COAL, 


In addition to the influence exercised by the special cha- 
racters of coal upon its applicability for certain purposes, 
differences in ultimate composition are also to be regarded 
as modifying the efficiency of coal, independently of its 
heating capability. 

This latter influence is due chiefly'to the thermic relations 
of the products of combustion. Thus, for instance, carbon, 
in burning to carbonic acid, consumes something less than 
three times its weight of oxygen, while hydrogen consumes 
eight times its weight. Hence, although hydrogen i 
duces three times as much heat as carbon, that heat will be 
distributed over “a greater mass of gaseous products than 
in the case of carbon. Moreover, the specific heat of water- 
vapour being nearly four times as great as that of carbonic 
acid, the temperature at the point of combustion will be 
less for hydrogen than for carbon, to such an extent that, 
while the heating power of hydrogen is three times as 
great as that of carbon, the local temperatures produced by 
the combustion of these substances differ in exactly the 
opposite manner — that produced by carbon being three 
times as great as that produced by hydrogen. 

This circumstance will materially affect the value of coal 
or coke for certain purposes, accordingly as they require 
intense local temperature, or a diffused heat for application 
ata point removed from the point of actual combustion. 
The differences of opinions that have prevailed as to the rela- 
tive value of coal or coke, must be toa great extent ascribed 
to a disregard of these and similiar considerations, as well 
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as to the neglect of providing such artificial conditions of 
use as would render the particular characters of fael most 
available in producing required effects. 

That the influence of special characters may, toa great 
extent, be counteracted by adapting the conditions of use to 
the peculiarity of the coal, is strikingly illustrated by the 
use of anthracitic coal in the reverberatory furnaces of the 


Welsh copper works. ‘This coal, in consequence of its being | 


destitute of any gas-yielding substance, does not, when 
burnt in the usual way, give the long flame requisite for 
heating the chamber of the furnace; but when burnt in 
deep layers, with a scanty supply of air from the ash-pit 
only, carbonic oxide is produced instead of carbonic acid ; 
and that gas, which has very considerable heating capa- 
bility, may be burnt while passing through the chamber, 
perhaps with even greater advantage than the gas from 
bituminous coal. 

The influence of the opposite character of gas-yielding 
or bituminous coal, especially when burnt in close fire 
places, may be readily neutralised by furnishing a supply of 
air at such a point in the furnace as will ensure the combus- 
tion of the gas, and, asa consequence of this, the prevention 
of smoke. The fact was, indeed, very easily recognisable 
long since, by theoretic considerations alene, although an 
appreciation of its importance scems to have been confined 
to very few; and it is a remarkable illustration of the tardi- 
ness with which truth penetrates into scientific practice no 
less than into technical practice, that no attention seems to 
have been paid to this requirement of bituminous coal in 
the experiments made for the Admiralty. 

If the results obtained by the Newcastle experimenters 
should be confirmed in practice, fully, or even in part only, the 


opinion hitherto entertained that the use of the anthracitic 
Welsh coal, in marine navigation, is advantageous, will, at 
the least, require further consideration. One serious ob- 


jection to that kind of coal generally known as Cardiff steam 
coal, arises from the tendency to crumble into “small ”— 
a circumstance that has been found very prejudicial, and 
does not appear to be made up for, even by the greater 
density of this coal. Another, though perhaps less im- 
portant disadvantage of this anthracitic coal, is the pro- 
duction of intense local heat and rapid destruction of the 
fire bars, arising from the circumstance already pointed 
out in the case of the combustion of carbon. 

Practice, indeed, would seem to have supplied the defect 


of scientific investigation, by adopting the mixture of the 
more bituminous Newport coals with those of a more an- 
thracitic character, like the Aberaman Merthyr. This 


seems to be generally the case with the principal lines of 
steam vessels, so that the question as to the best coal for 
steam navigation, independently of local facilities for 
obtainiims it, comes to be a question between anthra- 
citic and bituminous coal, rather than between Welsh and 
Neweasile coal; for, as was well pointed out by one of our 
correspondents last week, the Welsh coal fields contain 
bituminous as well as anthracitic coals, and some that 
are in all respects identical with those of the Hartley 
district. 

Notwithstanding the good results obtained with the 
Hartley coals in the Neweastle experiments, there can be 
no question that the perfect combustion of such highly 
bituminous coals would be attended with greater difficulty 
in steam vessels than the combustion of coals possessing only 
just such a degree of bituminous character as would pro- 
duce a diffuse heat available in the tubes of the boiler. 
Whether this condition is to be supplied by a judicious 
admixture of different coals, or whether, on the other hand, 
perfect combustion is to be ensured by greater care, or 
modifications in the use of the coal, is a question that will 
depend, in great measure, upon local circumstances. 

The selection of Aberaman Merthyr, as representing the 
“best Welsh coals,” is certainly consistent with the tendency 
of the Admiralty reports towards giving a preference to the 
anthracitic coals, and was, probably, made by the Newcastle 
experimenters more especially for the purpose of pointing 
out the crror involved in that opinion. 

The degree of uncertainty and the diversity of opinion 
that prevails in regard to the proper use and applicability 
of fuel, is altogether so great, and the question is so inti- 
mately mixed up with the successful practice of many im- 
portant branches of industry, as well as with other matters 
equally deserving of consideration, that a thorough exami- 
nation of the subject in all its bearings has become pre-emi- 
nently desirable. The interests, not only of manufacturers, 
merchants, and coal-owners, but also those of the general 
public, are largely involved in this question of the economy 
of fucl, and it is one that especially calls for investiga- 
tion at the present time. Such an examination should be 
entirely free from any bias of local interests, and should be 
conducted under the constant and direct supervision of the 
most competent men, who should not only receive adequate 
remuneration for their services, and enjoy every facility for 
the thorough and satisfactory prosecution of the inquiry, but 
also enter upon it with that energy and earnestness which, 
together with capability and opportunity, will alone ensure 
the production of results that may be at once respectable 
and useful, 


Whether an investigation, conducted in this spirit and 
with this object, is to be looked for from our national insti- 
tution for the application of science to practice, is a question 


that still remains to be decided. With the same kind of in- 
dulgence that we would show to a wild boy, we will not 
judge of the future from the past; but we most earnestly 
express the hope that, some day, we shall be able to look 
with satisfaction upon some achievement of our Department 
of science that will be serviceable, if not brilliant ; practical, 
if not scicutific; and trustworthy, even though costly. 


LEWARDS TO PROMOTERS OF NEW ENTERPRISES, 
Wirutn the last few days a question of very great impor- 
tance has been brought to the notice of the public, relative 
to the rewards due to the promoters of new enterprises—as 
to what rewards are reasonable and just, as also upon what 
principles such rewards should be given. The immediate 
pause of the question being raised at this time was the 
announcement that a meeting was to be held yesterday, at 
the London Tavern, Bishopsgate-street, partly “for the 





purpose of varying, or altogether extinguishing, by pur- 
chase or other arrangement, all rights and privileges at 
present enjoyed under certain agreements by the pro- 
moters” of the Atlantic Telegraph Company. An indig- 
nant shareholder hailing from Manchester, evidently in a 
fit of ill humour, writes to the Zimes, and so, after the 
usual fashion, relieves himself. From his statement we 
learn that the “certain agreements” spoken of in that part 
of the notice setting forth one of the objects of the meet- 
ing, are those entered into by the provisional committee, to 
grant to the projectors of the company certain exclusive 
privileges, and to pay them one-half of the net profits 
earned by the concern over and above 10 per cent.; and 
farther, that the terms upon which these arrangements are 
proposed to be extinguished are the granting to the pro- 
jectors £75,000 in paid-up shares of the company. It 
appears that the indignant shareholder has been a share- 
holder nearly from the commencement of the undertaking, 
and yet he says that, until the appearance of the notice 
alluded to, “he was not aware that the projectors had sti- 
pulated for anything beyond their expenses!” Does this 
shareholder—and a Manchester shareholder of all others in 
the world—mean in sober earnest to say that he conceived 
it possible that some half dozen men, some of them relin- 
quishing their businesses and professional pursuits, would 
be content to work on for the benefit of others, for three or 
four years, or even longer, for a mere crust of bread and 
cheese? “If they” (the proprictors), says this liberal 
shareholder, “ have rendered services to this company, let 
them by all means be fairly remunerated for such services” 
—(if they have, he must know they have) ; “but,” continues 
he, “I, for one, cannot quietly assent to an arrangement to 
give the proprietors paid-up shares tantamount to one- 
fifth of the whole capital subscribed.” Very good; object, 
if you will, to one-fifth of the whole paid-up capital being, 
as it were, given to them, but do not be so indecent 
as to if about their services! Is it no service to con- 
ceive the idea upon which the very existence of the com- 
pany depends—the idea of connecting England and 
Europe with America by electric telegraph—not the 
conception of such a thing as Shakspeare’s “ touch of 
nature,” but one so far matured as to be capable of 
being carried into practical operation? Is it no ser- 
vice first to form a company, and then to show it 
what to do—to show it how to lay down some 3,000 miles 
of telegraph cable at the bottom of the ocean, to show where 
to lay it, and to get the necessary authority to land the ends 
of it? Is itnoservice to gather all the necessary subscribers 
together—to get a few men together like the Manchester 
sharcholder, who are “ not aware” of one of the very first 
things that should be thought of in carrying out any new 
enterprise, viz., the reward to be given to the projectors ? 
Is it no service to spend three or four years about a thing, 
the success of which is—until success is actually attained— 
very doubtful, and which, under any circumstances, involves 
an immense amount of time and trouble? It would surely 
be difficult to find another shareholder, besides the Man- 
chester one in question, who would object to the acknow- 
ledgment of such services as these otherwise than by the 
payment of “ expenses.” 

The Manchester shareholder complains that the report of 
the directors gives no information as to the nature of the 
services rendered by the projectors of the company, nor 
even as to whom the projectors are ; but, from information 
he has gained, he gathers that the general manager is one 
of the projectors, and that they were instrumental in ob- 
taining the exclusive right to land the telegraph cable on 
the coasts of North America from the Governments of New- 
foundland, Nova Scotia, New Brunswick, and the State of 
Maine. This information, however, does not satisfy the 
Manchester shareholder, and, with reference to the first 
point, he declares that the promoters only “ got up the 
prospectus ;” and, with regard to the second, he maintains 
that the concession to land the cable was not made to the 
projectors as individuals, but to them as trustees for the 
company, when it should be formed. Now, this is un- 
doubtedly a very clever way of putting it; but, in reply, 
we should imagine, it may fairly be said, that neither the 
projectors, nor the directors for them, ever urged a claim on 
account of selling the concession to the company, but rather 
one founded upon the trouble they took in obtaining it. 
These grounds for recompense are very different, although 
the effect is the same. A claim on account of the concession 
is clearly theirs, although we should strongly object, with 
the Manchester shareholder, to its being urged upon the 
principle suggested by him. Although greatly differing 
from the views of the Manchester shareholder as to the 
value which should be set upon the services of the pro- 
moters of the Atlantic Telegraph Company, yet we as fully 
object as he can do to the shareholders being kept in ignor- 
ance of the amount contemplated to be given to its pro- 
moters. We can well understand how inconvenient and 
suicidal it would be, in getting up a company to dwell con- 
tinually upon the rewards to be given to the promoters of 
it, but there can be no excuse for hiding from shareholders 
the truth, if they want to know it. The greatest wonder 
is, that in such cases the first question of an intending 
subscriber is not as to what remuneration is to be given to 
the originators of the undertaking in which he proposes to 
embark his capital. We can really hardly feel sorry for 
the disapointment of a man so illiberal as the Manchester 
shareholder appears to be. Let him never again suppose 
for one moment that his bread-and-cheese rewards can ever 
be sufficient inducement for educated and enterprising men 
to give their time and energies to the promotion of schemes 
out of which, under such circumstances, nothing can come 
but the pleasure of having discovered a profitable invest- 
ment for other’s capital. Knowing who constitute the diree- 
tion of the Atlantic Telegraph Company, we have little fear 
that any secrecy will be permitted, and there can be little 
doubt that the inquiries of shareholders will be fairly re- 
plied to. In the absence, however, of any account of the 
length or nature of the services rendered by the projectors 
of the company, or of the exact number of persons, and re- 
lative claims of each of them, we must admit that any 
amount equivalent to £75,000 even in paid-up shares seems 
excessive, 


PREVENTION OF BOILER EXPLOSIONS.* 


IN continuation of our remarks on the report of Mr. Long- 
ridge we observe that our conclusion on the practical aiff 
culties opposed to the general introduction of multitubular 
boilers, based on the evils of corrosion and incrustation, is 
corroborated by a reference to the enumeration of the cases 
of dangerous and of defective condition, which, being clas- 
sified, we may present thus :— 

First, connected with the steam pressure: by over-pres- 
sure, 11 cases; pressure gauges, 16; safety-valves, 69— 
total, 96 cases. Total in previous year, 52 cases. 

Second, connected with wear and tear: by corrosion, 69; 
incrustation, directly and indirectly, causing failures of 
plates and angle iron, 34—total, 103 cases. Total in pre- 
vious year, 37 cases. 

Third, connected with the water supply: by water- 
gauges, 38; by deficiency of water, 51—total, 89 cases. 
Total in previous year, 54 cases. 

These may be arranged in comparative per-centages, as 


follows :— 
Defects connected with 1856. 1857. 
Steam pressure ., - 36per cent. 33 per cent. 
Tear and wear .. o- 26 ” ee 36 9 
Water supply .. e- 38 ” ee 31 90 


100 100 

The proportions for 1856 are derived exclusively from the 
dangerous cases, but the statements show that the defects 
by tear and wear, which were fewest, comparatively, in 
1856, are greatest in number in 1857, and that they are all 
of them referable to corrosion and incrustation. Further, 
that the cases of corrosion have arisen from dampness of 
foundation, or from leakage of water under the brick seat- 
ing. From this species of destruction, constituting two- 
thirds of the cases of tear and wear, multitubular boilers 
are entirely free, because they are independent of both 
brick surroundings and brick foundations. It only remains, 
then, to institute a course of trial and observation, with the 
object of elucidating the best mode of purifying the feed- 
water, in order to solve the problem of the really permanent 
form of stationary boiler. 

With the direct benefit of pure feed-water there would 
arise, also, the benefit of a superior water supply, inas- 
much as a very large proportion—about four-ninths—of all 
the cases of defects connected with the water supply arises 
from defective water-gauges. With pure water these de- 
fects would cease, and that species of accident would be 
prevented. 

Meantime, it may be useful to remember that, in very 
round numbers, the defective condition of stationary boilers 
arises, in equal proportions, from causes connected with the 
steam pressure, with tear and wear, and with the water 
supply. 

We are disposed to question the correctness, or rather the 
sufficiency, of Mr. Longridge’s explanations of the causes of 
fracture of plates and angle iron, which he ascribes to un- 
equal expansion and contraction, by unequal over-heating of 
the pas It is not, in our estimation, so much the result 
of over-heating as of over-straining, exaggerated probably 
by over-heating. But, as this looks rather like a quibble, 
we must make ourselves more explicit. A boiler, when 
empty and cold, may be supposed to be in a state of quies- 
cence, in which its particles are in equilibrium. It is not in 
all cases really so, inasmuch as tie-bolts may properly be 
screwed up to a state of tension, so as to anticipate and 
neutralise the tendency of the steam pressure to throw ex- 
cessive partial strains upon the boiler. In practice, how- 
ever, it may be said that change of form by simple pressure 
cannot be absolutely prevented: a buckling of plates and 
working of joints does take place under high pressures, and 
reciprocally a restoration to the normal condition of quies- 
cence when the pressure goes down. This fundamental 
process of deterioration is aggravated by partial heating or 
over-heating of plates in two ways—by the local expansion 
and alternate contraction of the metal, and by the absolute 
reduction of the strength of metal at high temperatures. 
Mr. Fairbairn found that the tensile strength of Stafford- 
shire plate was reduced from 20 tons per square inch when 
cold to 15} tons per inch when heated a red heat of, say, 
1,000° Fahrenheit. A combined reduction of tensile strength 
by 25 per cent., and additional strain, cannot fail to ope- 
rate injuriously on the metal of a boiler, and curtail its 
duration. 

There is plenty of evidence to show that boilers do fail by 
angular strain—for example, at rivetted joints, where fur- 
rows are formed in the plate parallel to the line of rivets. 
This is simply a case of twisting and untwisting at the lap 
joint, by which the grain and cohesion of the metal is gra- 
dually destroyed. 

The question of fusible plugs is touched on in the report, 
and the “ patent fusible alloy caps” are recommended. ‘That 
plugs do fail of doing their duty occasionally is certain ; 
but the question may be reduced to a very narrow compass. 
It isa matter of very simple observation to determine the 
duration of fusible plugs in efficient condition ; some say a 
month, others three months. Let each proprietor of a boiler 
find out for himself, or have it discovered for him, and let 
the plug be renewed accordingly as an affair of tear and 
wear, just as you pack your piston, look to your valves, 
mend your joints, blow off your boiler, wash it out, remove 
the deposit just as you wash your hands, and eat your 
dinner. 

Really, we are amused by the air of difficulty which sur- 
rounds these little matters. Men are so much the creatures 
of circumstances that they frequently fail to apprehend that 
whatever is, is not always permanently right. They treat 
safety-plugs as permanent Pa just as many of them ap- 
pear to do their boilers. They do not renew their boilers 
till they explode, yet, for all that, curiously enough, they 
do not fail to eat their dinner, in order to forestal a 
collapse. : 

A word on the steam engines under the inspection of the 
Association would not be amiss, particularly with reference 
to Mr. Longridge’s peculiar views of the generation of steam 
and its constituent, heat. But we shall have, on an early 
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occasion, an opportunity of returning to this, in reviewing 
the extended correspondence on the subject of high and low 
pressure steam which has recently occupied our pages. 
Meantime we may remark that, according to the report, 
non-condensing engines are working at as low arate of con- 
sumption as 4°5 lb. of coal per horse-power per hour ; con- 
densing engines as low as 3°3 Ib. of coal per horse-power per 
hour; and compound engines as low as 3-1 lb. The maxi- 
mum rate of consumption being for the three classes, respec- 
tively, 23 Ib., 16-9 Ib., and 10°6 Ib. of coal per horse-power 
per hour. 


IMPROVED HOMES FOR WORKING MEN, 


We last week referred to the general neglect of ventilation 
by architects as one source of the bad condition of working 
men’s dwellings. The truth is, we imagine, that archi- 
tects cater for public wants, and as ventilation is not at 
present recognised generally as one of those wants, they 
ignore it in the preparation of their plans. And really, if 
the facts were not patent, it would be incredible that men 
should, almost by universal consent, determine to shut out 
fresh air. We imagine that means of ventilation do not 
exist in one house out of ten thousand throughout the 
country. But people goa great deal further than this in 
their contempt of fresh air. The most ingenious con- 
trivances are resorted to to prevent even its accidental 
admission to our dwellings. Our doors are rendered air- 
tight by means of sandbags and fleecy mats, and it is a 
recognised branch of the pedlar’s trade to vend scarlet sand- 
bags for the tops of sashes, so as to render windows 
perfectly air-tight. When night approaches we close our 
shutters, and draw our curtains, the more effectually to 
shut out the air, and then burn our gas lights and heap on 
coals to the fire so as speedily to consume the small amount 
of vital air stagnant in the room. Having done this we 
think ourselves cosy, and even wax poetic under the 
process, 
“ Now stir the fire, and close the shutters fast, 

Let fall the curtains, wheel the sofa round, 

And while the bubbling and loud hissing urn 

Throws up a steamy column, andthe cups 

That cheer but not inebriate wait on cach, 

So let us welcome peaceful evening in.” 
Such is the picture of a truly English Elysium! 

Can it be wondered at that, under such influences, there 
grows up amongst us a great prejudice against fresh air? 
We speak deliberately—a prejudice against fresh air! It 
does exist very generally, and is as deep-seated and 
difficult of removal as any prejudice we know. Let the 
doctor enter the house, and probably the first thing he 
does is to examine every chink and cranny that may be 
guilty of admitting the intruder, and order list to be nailed 
round the door lest it admit the fresh air as well as him- 
self. Having secured the desired stagnation of the vital 
fluid, he then begins to attack the disease directly. The 
doctor is not the only one to put his veto on this article. 
Fashion prescribes its administration in proper forms and at 
orthodox times, or else she seconds the doctor, and will have 
nothing todo with it. Good old Lackington was, doubt- 
less, in the position of many others when he quaintly said— 

** My precious wife hath ventured to declare 
*Tis vulgar on ones legs to take theair;” 
and when he was obliged, in consequence, to set up a 
coach that the air might be taken in proper form. 

[t is almost impossible to induce many workpeople to take 
a little trouble to secure ventilation in their workshops. If 
the opening of a window will do it, they will not open the 
window. It is not mere negligence or carelessness, it 
amounts to more than this—it is a positive aversion. It 
has taken years, in an instance we ourselves observed, and 
amongst an intelligent class of men too, to secure voluntary 
attendance to this rule. The window might be opened at 
the master’s direct order, but the moment his back was 
turned it was somehow mysteriously shut. Then followed 
2 homely philosophical demonstration of the necessity of 
fresh air, and the perilous consequences of neglect. A 
persistence in this alternate command, philosophising, and 
reasoning was necessary for years before the habit 
could be induced, and fresh air systematically preferred to a 
stench. 

And it is only as ventilation is made a subject of 
education, and the minds of men are generally awakened to 
the physical reasons bound up in it, that it can at all become 
general, If men could be taught to refer eadaverous faces, 
headaches, less of appetite, and the thousand other un- 
healthy effects springing from want of pure air to their 
true cause—if they would really see that air is absolutely 
more essential to our well-being than anything else in the 
world, we should have some hope of a general and speedy 
change. 

With this in view, as well as for other reasons, it is 
matter of regret to us that avowed philanthropists are so 
eager in finding public entertainments for working people, 
and spend so much time and pains in getting them from 
their own unattractive and unhealthy homes to well-lit and 
comfortable public rooms. There can of course be no ques- 
tion that the men are healthier and happier for the tempo- 
rary change. But what is the condition of the wife and 
children that are left at home, generally as a matter of ne- 
cessity ? They are still dragging on their lives in the midst 
of an unhealthy and neglected house. Of course the husband 
finds the change agreeable, and his disposition to leave a 
comfortless fireside is confirmed. And this isa great mis- 
fortune, as it precludes the hope of amendment. If those 
who are desirous of promoting the workman’s interests and 
comfort were to try to mend that comfortless home, and to 
improve the tastes and feelings of the workman so that he 
would voluntarily, and of his own choice, seek to make his 
cottage healthy and attractive, a radical and permanent im- 
provement would be effected, whose influences on the mo- 
rality and social condition of our labouring poor would be 
most valuable. Instead of drawing our workpeople from 


their homes as frequently as possible, if we were anxiously 
to set about the improvement of their dwellings, the proper 
drainage and scavenging of their neighbourhoods, the eleva- 
tion of their tastes, and the softening of their manners, so 
that their homes would be the most attractive places in the 


world to them, we should soon effect more good than con- 
certs, lectures, entertainments, and excursions can do, if 
persisted in to the end of the world. 


EDUCATION—ITS PROGRESS AND ITS OBSTACLES. 


THE University scheme of examination for middle class 
schools will evidently supply a most healthful stimulant to 
this department of education. Signs of movement are already 
showing themselves in all directions. Buta few days ago 
an aggregate meeting of the middle-class schoolmasters 
of Manchester was held for the purpose of considering the 
scheme. The sentiment pervading the meeting universally 
was, that they had no choice in the matter, but must of 
necessity fall in with the plan. And let a few do this—get 
the edge of the wedge inserted—it is quite clear what 
must follow. The well qualified, the enterprising, the 
earnest, will be the first to do it; and will be immense 
gainers thereby. The laggards must come in in self-defence, 
as the only alternative will be to close the doors of the 
school. ‘The attractions of a successfully competing school 
will evidently soon draw away all the pupils from the 
schools that neglect the examination. 

1t must be remembered, too, that there is a strong pressure 
from below already at work. ‘There can be no question, 
as was stated at the Manchester meeting without challenge, 
that a ciass of boys has been educating for some time past 
in well managed inspected schools that, for sound training 
and intelligent acquirement, are vastly superior to the 
large majority of those educated in middle class schools. 
Indeed the effect of this has been long evident in the dimin- 
ishing numbers of private schools in the neighbourhood of 
the best inspected schools. It is quite clear, therefore, 
that between this pressure from below and the pressure 
now setting in from above, we are soon to see all incompe- 
tency and half-heartedness eliminated from the school- 
master’s profession. It has long been its disgrace that it 
was the last refuge for the unfortunate, and that a man 
who could do nothing else might keep a school. This has 
been a strange infatuation, because, palpably, the reverse of 
the truth. If there be one place in society more responsible 
than another, and on the right discharge of whose duties 
the complexion of the world in the next gencration depends, 
doubtless it is the place of the schoolmaster. And if there 
be one office in our social economy that requires for its dis- 
charge all the better powers and noblest acquirements of 
human nature, that is, doubtless, the office of the school- 
master. ‘The opprobrium of the office has not arisen from 
anything inherent to it, but is an unnatural accretion that 
the well-being of society demands should be done away. 
The prospect of the change being speedy and complete is 
one over which philanthropy must rejoice. 

If we thought the Oxford scheme would at all check the 
development of inspected schools, or prevent them, to a 
large extent, becoming common for all the community, we 
certainly should look upon it with regret. ‘This, however, 
it cannot do. The interests of the community forbid it; 
the position these schools have already attained venders it 
impossible; above all, the partial application of the Uni- 
versity examination scheme, and the impossibility of bring- 
ing schools generally within the range of its examinations, 
show that it can only be made available in thickly popu- 
lated districts or in exceptional cases. ‘The masses of our 
young people must remain the pupils of the inspected 
schools. ‘The improvement and progress of these schools 
is, therefore, a question of national moment. With wise 
and liberal management they are capable of doing all that 
the advancing requirements of the community demand. 
The great difficulty in the way of such development of in- 
spected schools is the local government. 

Here is the great anomaly—a school under the instruction 
of a professional teacher, and governed by a committee of non- 
professional men. If the teacher, under such circumstances 
is subservient--if he allows his own influence to be second- 
ary—that is, in other words, if he is unconscientious in the 
discharge of his duty, and recreant to the sacred obligations 
of his office—he will have a smooth course and a mediocre 
school. If, on the other hand, guided by a thorough know- 
ledge of his profession, and actuated by a chivalrous sense 
of duty, he ventures to attempt all that he knows can, 
and therefore ought to be done, he will, unless peculiar 
fortunate in the constitution of his committee, soon find 
himself in collision with their prejudices and narrow- 
minded notions. By the exertion of tact and care he may, 
for a time, battle successfully with overwhelming odds; but 
the probabilities are, he will eventually be worried out of 
his life, or out of his profession. We have no hesitation in 
pronouncing local committees to be amongst the greatest 
obstacles to popular education in existence. But for their 
influence in repressing, in hindering, in perplexing, much 
more fruit would already have accrued from the national 
outlay we have incurred. The £700,000 we are annually 
spending might bring us a much greater return, and ought 
todo so. If well administered locally as well as centrally, 
most assuredly it would. It may be thought disloyal to 
disparage an institution so peculiarly English as local go- 
vernment. Let it not be supposed, however, that we 
quarrel with the principle; it is only with its abuse. We 
put it to the common sense of any rational man, whether 
a government such as we have named is fit to be intrusted 
with absolute and irresponsible power? We ask whether 
the schoolmaster is ever to remain a cipher, both centrally 
and locally—a man with duties but without rights? Is he 
ever to be inspected by parsons, to be trained under par- 
sonic influence, to be governed by anybody who will sub- 
scribe a few shillings to his school, and himself to remain a 
slave, a drudge, a social nonentity? When Parliamentary 
committees inquire about education, is everybody to be 
asked what he can tell but the man who really knows? 
When my Lords of the Privy Counsel dispense their courte- 
sies, is the schoolmaster to continue the only man over- 
looked? Is a broken-down parson to be allowed to insult 
him by being chosen to offices of educational trust in his 
face? That this great anomaly will be set right we doubt 


not. That reason and right will prevail we have no mis- 
givings. For the happiness and prosperity of Britain we 





trust it may be speedily. 





FRIENDLY SOCIETIES, 


HALF a pound of blue book has lately appeared in a very 
unassuming form, constituting a report of the proceedings 
of the Registrar of the Friendly Societies in England 
during the year 1856. As the bulkiness of documents of 
this kind is usually considered more or less indicative of 
their valueless character, so we presume the diminutive size 
of the one under notice may be considered as prima facie 
evidence of its value. It assuredly presents to us a great 
mass of information not generally possessed even by those 
connected with the societies whose proceedings it unfolds, 
and on this account we believe a short statement of its 
principal contents will be acceptable to many of our 
readers. The report tells us that the rules of more than 
26,000 Friendly Societies enrolled or certified from the 
year 1793 to December, 1855, have been deposited with the 
Registrar, and that they have been carefully indexed accord- 
ing to counties and towns. To each of these societies has 
been forwarded a copy of the annual statement required by 
Act of Parliament, together with a request, that the form 
should be filled up and returned for the information of the 
Registrar. This requisition, up to the time of publishing 
the report, had been complied with to the number of 6,000, 
and the general result of the proceedings of the societies 
shows that they are in a better condition and under better 
management than they were some years back ; particular] 
those which provide only for relicf in sickness, and a 
payment at death. 

‘rom the passing of the Act 18 and 19 Vict. c. 63, to 
the end of 1856, the Registrar has certified the rules and 
additions to, or amendments of the rules of 1,133 Friendly 
Societies; and under the same Act the rules of 81 societies 
have been deposited with him, and 11 societies have availed 
themselves of his certificate. Although the tables of a 
society are not required by the Act to be certified by an 
Actuary except they provide for a “certain annuity, or a 
certain superannuation, deferred or immediate,” and the 
number actually thus certified last year was only six, yet 
the report expresses a belicf that since the publication of 
the first report on Friendly Societies in 1854, their stability 
has been gradually increasing, owing to the attention of 
members having been called to the tables of contributions 
and benefits contained in them, 

The first societies, in point of time and those which at 
present exist in the greatest numbers, are the ordinary 
Benefit Clubs; but recently a number of societies have 
formed themselves into what are called “ Orders,” to which 
only the initiated are admissible. Many of the societies of 
this secret character scem to delight in the possession of mys- 
terious titles. We have Ancient Orders of Foresters, Shep- 
herds and Romans ; Independent Orders of Rechabites and 
Odd Fellows ; National, and Grand United Orders of Odd 
Fellows; Orders of Ancient and Modern Druids; Sons 
of Temperance; an Order of Old Friends; a Nelsonic 
Order of Crimson Oaks, and many more under names 
equally intelligible. The number of members in some of 
these “ Orders” is really astounding. The Odd Fellows 
of the Manchester Unity could muster in 1856—7 to the 
tune of 251,008, and they had 3,145 lodges, or meeting 
places. ‘The Foresters at the same time numbered some 
125,423 members, and had 1,823 courts, and the Grand 
United Order had 40,029 members, and 800 lodges. 

The principal peculiarity in these “ Orders” is, that while 
cach single society composing the Order manages its own 
affairs, and pays its sick members, and also for interments, 
the amount paid for deaths is repaid to the society by what 
is called the “ District,” which is a combination of a number 
of societics ; the total amount paid for deaths being equally 
spread over the whole district, cach society paying its share, 
whether any deaths occur amongst its members or not. 
The especial object of a Friendly Society being to provide 
pecuniary aid to relieve the wants of the sick members, it 
is of course of the highest importance to ascertain the 
period of sickness to which every individaal is liable, so 
that the means required may be known beforehand, To 
this end, many collections of the recorded sicknesses in these 
socicties have been tabulated, but it does not appear that 
the results have been conclusive. The average sickness, 
however, to be expected of a male during the thirty-two 
years intervening between the ages of eighteen and fifty, 
is determined with sufficient accuracy for all practi 
purposes, being deduced from three separate and indepen- 
dant returns, corroborating cach other. These returns give 
about 260 days as the total amount of sickness to be 
expected on an average by each individual during the 
thirty-two years referred to. After the age of fifty, the 
results are widely different, and the true amount of sickness 
to be expected thenceforth is as yet undetermined. It is 
expected, however, that data may be collected from the 
quinguennial returns to be made in 1861, which will 
assist in determining the “true sickness” experienced in 
advanced periods of life. A very important problem to 
determine is the smallest number of members requisite to 
give theaverage amount of sicknessordeaths predicted by the 
tables. ‘The cases of sickness or number of deaths amongst 
ten members could not be expected to agree with the tables. 
‘Those occurring among fifty members would be nearer the 
predictions of the tables; whilst those occurring amongst 
100 members would be nearer still; and so on until, as the 
report says, “we arrive at a point where, having reached 
the number which yields the average, any addition thereto, 
however great, would produce no effect in the general ave- 
rage.” ‘The minimum number, bearing a relation, as it does, 
to the number of events which are to happen, it follows 
that a larger number of individuals is required to give an 
average, as predicted by the tables, in cases of mortality, 
than is required in cases of sickness. In accordance with 
this view of the matter, experience shows that a society of 
200 members will, as regards sickness, be sufficiently large, 
whilst a burial society of 200 members yields such different 
yearly results as to prove them independent of all calcula- 
tions. On this account it is that a union of the burial funds 
of several societies is found so advantageous. 

The formation of Pension Funds is a necessary part of the 
Friendly Society system, but it is to be regretted, as the 
report states, that “the general position of Friendly Socie- 
ties is not of such an established and firm character as to 
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render it advisable to pay contributions for relief, which 
may be wanted in twenty, thirty, or forty years’ time, when 
the contributor has no an resource, and is too old to begin 
again to provide for his old age, should his trust have been 
be mec he 5 Bearing this in mind, the Registrar earnestly 
calls attention to the subject of the annuities or pensions 
anted by the Government. The Commissioners for the 
duction of the National Debt grant annuities to an 
amount not exceeding £30 per annum to any one person— 
viz., 1st. By immediate annuities, depending on single lives ; 
2ndly. By deferred annuities depending on single lives. In 
the former case, the purchase-money must be paid down in 
one sum at the time of the purchase, and no purchase can be 
made for a less sum than £4 a-year. In the latter case, it 
may be purchased by a yearly payment, or by the payment 
of a certain sum at the time of entering into the contract ; 
the purchase-money in both cases being returnable, and the 
smallest annuity which can be purchased being £4 a-year. If 
urchaser of a deferred annuity, where the purchase-money 
is returnable, shall die before the annuity becomes due, the 
money actually paid will be repaid to his representative ; 
and if during his life he desire to be repaid the amount paid 
by him, such repayment will be made, if the annuity itself 
has not become payable. Again, a deferred life annuity 
may be purchased by a yearly sum, or by a certain sum 
paid down, the purchase-money in both cases not to be 
returnable ; in this case the annuity may be purchased as 
low as £1, if the money be paid in one sum; but for not 
less than £4, if paid for by yearly sums. Immediate annu- 
ities, depending on joint lives, with benefit of survivorship, 
are also granted. 

The number of these immediate and deferred life annui- 
ties purchased to the 5th January, 1857, inclusive, is 
10,864, for which the sum of £2,071,831 18s. 11d. has been 
paid; in addition to which, 373 annuities have been pur- 
chased for terms of years, and for which £53,081 17s. 6d. 
has been paid. 

“Tt would appear desirable,” says the report, “ that, in 
Friendly Societies, the scheme of benefits should be confined 
to providing relief in sickness up to a specified age, say, GO 
or 65, and a payment at death, leaving the members to pur- 
chase Government annuities, to commence at the age when 
the relief in sickness would cease.” 

Comparing the cost of apparently similar advantages on 
two different systems of proceeding, so as to secure a weekly 
payment in sickness until a certain age is attained, then an 
annuity for life after that age, and a certain payment at 
death, the report, amongst other examples, gives the fol- 
lowing list of annual payments to be made by persons 
twenty-five years of age :— 


To Friendly Society and for Govern- 
meut Annuity. 


To Friendly Soeieties only. 


For 10s. a week in sick- 7 
nega until 65.. ee } £013 3 

Fora Government annuity 
of £20 a year to vo 


For 10s, a week in sick- . a, 
ness until 65.. oe £013 3 
For 8s, a week for life 
after 65 } 160 








For £5 payable atdeath .. 0 2 0 mence at 65, payable a | A 
—_—--— death .. ee oe 
Total 48 1 3 — 
Total 


- £216 7 





The difference in the above amounts would appear at 
first sight to be in favour of ‘assuring a payment for 
old age in the Friendly Society’s Mutual I'und, bat in this 
case, if the person cannot pay up his contributions, all the 
money that has been paid is forfeited, or, if he die before 
arriving at sixty-five, all the money paid for the old age 
allowance is lost to his family ; but in the case of contract- 
ing for a Government annuity, the money paid will be re- 
turned, so that the annuity payment forms, likewise, a 
savings’ fund to meet the chances of misfortune, poverty, or 
early death. Considering this, therefore, there cannot be a 
doubt of the advantages gained by following the recom- 
mendations of the Registrar. 

A Friendly Society’s liabilities reach their highest point 
when its members have reached the highest average age. 
To determine this point, it is suggested that the total ages 
of members in a society be divided year by year by the 
total number of members, This will of course give the ave- 
rage age of each member, and if the results are set down 
year by year, the period will ultimately be attained after 
which the average age will not increase, and therefore the 
liabilities will not increase. This plan having been adopted 
in relation to one Friendly Society, it appears that it took 
about thirty-two years for it to arrive at maturity, or, in 
other words, the expenditure of the society was continually 
increasing during the first thirty-two years of its existence; 
the average age of the members steadily increasing during 
the first thty-tbe years, and then remaining almost sta- 
tionary between the ages of forty-six and forty-eight during 
the twenty-nine years succeeding. 

The tables constructed from the Returns of Sicknes: and 
Mortality, published in 1854, are confined to male mem ers. 
In this report, Mr, Finlaison regretted that the, facts rela- 
tive to the sickness of children and females were not obtain- 
able in greater numbers than was the case, and that the 
information supplied was so scanty and unsatisfactory. In 
the same report Mr. Finlaison says, “ It is to future observa- 
tion, therefore, that the community must look for the means 
of more accurately providing those benefits in sickness 
which are as requisite to the relief of the industrious females, 
and the parents among the working classes, who may be 
suffering under a calamitous source of expense, as they are 
necessary to the wants of the provident males of the same 
order of society.” 

The Registrar obtained information respecting the 
establishment of Friendly Societies in Foreign Countries, 
and has embodied in an appendix extracts from the 
reports and lettersreceived in reply to his applications. We 
believe that the report, the contents of which we have thus 
glanced at, will be read with considerable interest by those 
having the prosperity of the working classes at heart, and 
by its perusal they will be the better able to advise those 
with whom they may have any influence, upon the most 
advantageous mode of proceeding in order to lay up for a 


rainy day, 





CHEMICAL. 


PURIFICATION OF WATER FOR THE USE OF TOWNS. 


TueE fact thatthe Rivington Waterworks, at Liverpool, had failed 
to supply water of such quality as might have been expected, has 
led to the trial of certain plans of purification for the purpose of 
remedying the evil, which seemed to threaten the necessity of 
abandoning that source of water supply ; and Dr. Clark, of Aber 
deen, has just published a report of his examination of some 
samples of the water that had been subjected to such treatment. 

The amount of mineral substance, as shown below, is very 
small in all these samples—viz., less than seven grains in the 
gallon. It consisted of the substances usually present in water, 
and consequently no injurious influence can be exercised by 
this impregnation. The hardness of the several samples was not 
more than one-third or fourth that of metropolitan water, and 
the chief cause of the bad quality of the water appears to be the 
presence of organic substances. Four samples were examined by 
Dr. Clark, all of them having been passed through the sand 
filters of the works. Two of them, A and B, were taken before 
passing into the wide iron pipes; the other two, C and D, after 
passing through twenty miles of those pipes. The samples B, 
C, and D had also been subjected to a second filtration through 
different media. 

The essential part of the filter that the sample C was passed 
through was a layer of wood charcoal, six inches deep, resting on 
gravel. The character of this water seems to show that no 
promise of advantage is offered by filtration through charcoal. 

The sample D passed through a filter consisting of a layer of 
powdered coke, three inches deep; an inch and a half layer of 
limestone chippings, a six-inch layer of powdered red sandstone, 
a layer of gravel of different sizes, and a layer of stones at the 
bottom. The amount of changeable organic substance in this 
sample did not indicate that this filter was likely to be 
efficacious. 

The sample B was filtered, according to Mr. Spencer's plan,* 
through a layer of magnetic oxide of iron, mixed with ten times 
its bulk of sand. 

The total amount of solid substance in these samples was— 


In 10 1b. = Organic Mineral Total 

70,000 gr. substance. " hardness. 
A eee - 800 = 0-70 + 530 35° 
B oes ow 665 = 042 + 6°23 45° 
C ines -- 790 = 4160 + 6°30 40° 
D oo wow FS = 0°38 + 662 43° 


The samples A and C were distinguished by a brown colour, 
of the kind that appears during floods in rivers partly fed by 
surface drainage from peaty soil. The sample D had less of this 
colour, and was less clear, containing what appeared to be sus- 
pended clay or other mineral substance, which did not deposit 
till after three weeks. Fine fibres and other minute particles, 
scarcely perceptible to the naked eye, were also present in the 
samples A, C, and D, and had little tendency to subside. 

The sample B was, in strong contrast to all the others, colour- 
less, clear, and bright. It contained a sediment of little flocks, 
though less in amount than in the other samples, and being white 
instead of brown. 

Dr. Clark points out, that although the sample C contains the 
largest amount of organie substance, it was not more than is 
often found in very tolerable water, while the other samples 
contained less than is generally found in the best water. He 
goes on to observe, that it is not, in fact, so much the amount 
as the state of the organic substance that determines its injurious 
influence on the water. He is of opinion that the best way of 
ascertaining this point is the microscopic examination of water. 
By this means the sediment of the different samples was found 
to contain— 


Dxap. Livina. 
Animalcules, Plants. 


Undecayed. Decaying. Total. 
A Abounds, Less than } Species. Species. Species, 
in CD. 18 4 oe 22 
C Rare Constitutes 
the bulk of 19 oe 6 ee 25 
organic 
D Less thanin A deposit. 17 ee 5 ee 22 
Average number of living species .. 18 oo 5 ee 23 


As the sample A was taken twenty miles further from Liver- 
pool than the samples C and D, it appears that the amount of 
decaying substance is greater near Liverpool. 

The sample B was produced by filtration, according to Mr. 
Spencer’s plan, from A, and, as compared with it, contained— 


Sample A. Sample B. 
Species, Species, 
Animalcules .. .. 2. o- o 18 eee 6 
Plants co ee oe ww © cove 1 
Total 1c co oc oo SB cece 7 


The bulk of the deposit in sample B consisted of dead unde- 
caying substance that can be of little injury. 

Dr. Clark refers to a remark of Professor Liebig’s, to the 
effect that water containing animalcules is not injurious because 
they accelerate the transition of putrifying substances into their 
ultimate products, and expresses the opinion that there is no 
more foundation for this view than there would be in the case 
of maggots in meat. The argument that the plants in water are 
not injurious because they give out oxygen, Dr. Clark also 
refutes, upon the ground that water naturally absorbs sufficient 
oxygen from the atmosphere; and he points out also that these 
plants evolve oxygen only in sunlight and while they are grow- 
ing. Thus, in the one case the amount of organic substance is 
actually increased, and in the absence of sunlight, as in the 
water tank of a ship, putrefaction ensues, Moreover, the quality 
of the vegetation in water must not be overlooked any more 
than the distinction between parsley and hemlock. No plants 
afford oxygen to water more copiously than the diatomacese, but 
the putrescent character that they communicate to it renders it 
quite unfit for use. 

When these samples of water were boiled for three hours the 
brown colour of A was not removed; the samples C and D lost 
their colour, while a reddish brown deposit was produced ; the 
sample B was quite unaltered. 

With regard to the action of the water upon lead, Dr. Clark 
is of opinion that the sample B would not be affected, and re- 
commends direct experiments in the case of the others. He 
believes that the samples A, C, and D would, if kept in constant 
use, have a slow action upon unprotected cast iron pipes, result- 
ing ina swelling or growth of the inner surface; but he has 
little doubt that the sample B would exercise any inconvenient 
action on the iron pipes. 

With regard to the dissolved mineral substance the sample B 
has the disadvantage of being one degree harder than the ori- 
ginal sample A, but, considering the advantage of that water in 
other respects, this is of little account. In respect of organic 
substance it is as unobjectionable in reality as it is in appear- 
ance, there being just that difference between it and the sample 





* See Tuk Engineer for 15th January, 1858, page 61. 





A that there is between pure spring water and the water froma 
river fed chiefly by surface drainage. 

The method of filtration by which this sample was obtained is 
regarded by Dr. Clark as admirably adapted for the purification 
of water, containing putrescible organic substance, and he confi- 
dently expresses the opinion that the hope of obtaining from 
the Rivington water, a wholesome supply for the inhabitants and 
shipping of Liverpool at all seasons of the year is mainly depen- 
dent upon the corporation affording every facility for the further 
prosecution of Mr. Spencer’s invention. 

The magnetic oxide of iron used by Mr. Spencer is obtained 
by calcining the carbonate of iron, known as spathose iron ore, 
By this treatment carbonic acid is separated, and an additional 
quantity of oxygen is taken up by the ore, the product being a 
blueish-black porous substance. This porous magnetic oxide of 
iron exercises an oxidizing action on the organic substance of the 
water, and also acts very much like charcoal in another case. Thus, 
when a dead animal, such as a cat, is covered up with charcoal to 
the depth of a few inches, decay goes on without any percep- 
tible smell of putrifying substance. The porous charcoal con- 
denses the oxygen of the atmosphere, which in this condensed 
state, enters more readily than otherwise into combination with 
substances brought in contact with it. Thus the products of 
putrefaction are thoroughly oxidized and converted into the 
harmless products, carbonic acid, water, vapour nitric acid, and 
nitrogen. 

Much in the same manner the magnetic oxide of iron acts upon 
the organic substance in water, causing its decomposition into 
carbonic acid and water, or its conversion into such a state as to 
facilitate its retention by the mineral bases present. The pre- 
sence of air in the water acted upon is an essential circumstance 
of the process, and it is probable that the occasional introduction 
of air into the filtering medium may be necessary, 

Just as in the case of charcoal, so in the case of magnetic 
oxide of iron, the purifying substance is not altered or consumed, 
the action being entirely due to the influence of contact. Hence 
the magnetic oxide will continue to act for a long time, though 
how long must be determined by experience. 








ADELAIDE (SOUTH AUSTRALIA) WATER WORKS. 
Some interesting details are supplied by the South Australian 
Register with regard to the works now in progress for the supply 
of water to Adelaide. It appears that the undertaking involves 
the formation of a reservoir on Section 349, near Campbelltown, 
about seven miles from Adelaide, for collecting and storing the 
water of the river Torrens. The water will be brought into it 
through a line of 21-inch cast-iron pipes from the river, a little 
above that part known as the Gorge, a distance of about three 
miles from the reservoir, where a dam or turning weir will be 
constructed. From the reservoir the supply of water will be 
conducted onwards through an 18-inch cast-iron main as far as 
the Park Lands, near Bailey’s Garden, thence branching off to 
South Adelaide by a 16-inch main and to North Adelaide by a 
15-inch main, and ultimately distributed through the streets of 
the city by mains varying from 10 inches to 4 inches in diameter, 
and from these by service-pipes to the houses. The reservoir 
will have an area of 225 acres at the top water line, and it is 
calculated to contain about 100 millions of gallons. It will be 
formed in a natural hollow between two spurs, by the construc- 
tion of an embankment, or dam-head, of a nearly horse-shoe 
shape, at the lower end, and a small dam at the upper. The 
greatest height of the dam-head will be 41 feet, allowing fora 
depth of water at that part of 37 feet, provision being made by 
a by-wash for keeping the water-level 4 feet below the summit 
of the embankment. Its length will be 792 yards, the top 
width 14 feet, with inside slopes of 14 to 1, and outside slopes 
of 24 to 1. In the centre will be a wall of clay-puddle, running 
from end to end. The greatest height of the tail-dam will be 
8 feet 6 inches, and its length 196 yards. Both dams will be 
formed chiefly of the material to be excavated from within the 
area of the reservoir. The top water-level of the reservoir will 
be 152 feet above the highest point of the trunk main in 
Adelaide. The river-weir will be built of stone, which is found 
of suitable quality in the neighbourhood ; its length 178 feet, 
and height 21 feet, and its water-level will be 26 feet above the 
water-level of the reservoir ; and straining apparatus will be pro- 
vided at each end of the main leading from the weir to the 
reservoir. The quantity of water to be sent into the city is 
computed under the Act at 40 gallons per head daily, for a popu- 
lation of 20,000 souls, or 800,000 gallons daily; and the reser- 
voir is adapted to contain four months’ supply at this rate. 

Towards carrying out the scheme above described the follow. 
ing works have been undertaken :— 


Road works and approaches— 


England and Coulthard .. ee £1,624 4 
Ditto ee es ee . 27212 3 
J. Thompson ee oe 435 1 
E. W. Haynes oe ° 375 14 10 


Pipes and machinery— 
P. Levi and Co. (about) .. 
G, Wyatt .. we os 


“Insc 
J 
SConNoS> FP ONO 
oo 


Ditto - oe ee oe oe 17217 8 

W. Pybus ve ee oe ee 22 0 

Ditto as ee 572 0 
Building, fencing, &e — 

England and Coulthard .. . ee 48313 8 

W. Freeman ve ee ee oe 896 11 8 

R. Young .. .e . 207 5 6 

T.3.Clare .. oe oe 14116 6 

Tyrie and Paxton .. oe 80410 O 
Earth works — 

Frost and Watson.. oe ee oe 414 5 6 

A. H, Gouge (about, ee oe 17,707 0 0 

toneweir— 
Frost and Watson (about) 2,800 0 0 


£101,748 9 6 


Machinery, &c., ordered from England 12,750 0 0 
Ditto, from Melbourne and Sydney 750 0 0 
250 0 0 


Ditto, fitted in Adelaide oe ee 
£115,498 9 6 

Arrangements have been made with the landowners and others 
on that part of the line where the trunk main is to be laid 
through private property, for the purchase of so much land as 
will be required, in all 50 acres 3 roods 27 perches, at a cost of 
about £1,560, including the site of the reservoir (47 acres), and 
the commissioners will be ready to commence laying the pipes 
so soon as they shall arrive from England, which is expected to 
be early in the coming year. On the question of drainage, the 
board have been in communication with correspondents in Eng- 
land, with the view of procuring the latest and reliable informa- 
tion on the subject of town drainage, but especially in connexion 
with the plan of deodorising, originally contemplated ; and we 
learn that the result of their investigations is not favourable to 
the introduction of that plan here. The commissioners are 
accordingly giving their attention to the subject, with a view of 
submitting a proposal to the Government to relinquish the plan 
in question, and to adopt a modified and less costly one, more 
suitable to the circumstances of Adelaide. Mr. Hamilton 1s 
engineer to the commissioners, and the works are expected to be 
completed in the latter part of the present year, 
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PARLIAMENTARY PROCEEDINGS. 


HOUSE OF COMMONS—Frs. 11, 1858. 
NEW GOVERNMENT OFFICES. 


Mr. Tite put a question to Government as to what steps had been taken with 
respect to the proposed new Government offices in Downing-street. 

Sir B. HALL replied that the Government was limited in its arrangements 
to the site fixed by the bill of 1855—from Downing-street on the north to 
Crown-street on the south, The correspondence which had taken place on 
the subject would be laid on the table, 


METROPOLITAN TOLLS. 


Mr. Byrne asked if any, and what steps have been taken, according to the 
pledge given last session, to inquire into the practicability of removing the 
turnpike gates and bars round the metropolis. 

Lord PALMERSTON remarked that the question of the removal of turnpike 
gates and bars in the metropolis involved a good deal of detail and complicated 
interests, and no steps had yet been taken on the subject. 


NATIONAL PICTURE GALLERY. 


Mr. Wise gave notice that when the Chancellor of the Exchequer moved 
for a select committee on the subject of the Picture Gallery site, he should 
propose, as an amendment, a resolution to the effect that a royal commission 
having been appointed, and having presented a report, no further inquiry into 
the subject was necessary. (Hear, hear.) 

WEIGHTS AND MEASURES. 

Mr. Cnitp asked whether the Government intended to introduce this session 
any bill to amend the laws relating to weights and measures ? 

The CHANCELLOR of the ExcuggueR said that when the subject was under 
contemplation last session, he had stated the difficulties that were in the way 
of introducing any Jsory on the subject. The question had, 
however, to some extent engaged the attention of the Government, but he 
could not undertake to produce any bill un the subject, 


METROPOLITAN SEWAGE. 


Mr. Rovre.t asked the President of the General Board of Health when the 
commissioners appointed to inquire into the disposal of the sewage of towns 
would be prepared to make their report, and whether it was the intention of 
the Government to introduce any measure this session based upon these re- 
commendations, 

Mr. Cowper said that the sewage commissioners were now preparing their 
report, and until that report was presented he could not say whether the 
Government would or would not introduce any measure to carry out these 
recommendations, 
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the manufacture of artificial leather.” 

180. Grorek Bartuotomew, Linlithgow, N.B., “‘ Improvements in horse 
shoes, and in attaching the same to the horses’ feet.” 

182. WittiAM Epwarp Newton, Chancery-lane, London, “‘ An improved 
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jooms, 

119. JaMEs Brown, Coventry, Warwickshire, ‘ Certain improvements in 
Jacquard machines "— Petitions recorded 22nd January, 1858. 

130. Jonas Craven, Bradford, Wi@NALL Hey, and Cnarues Worswnor, 
Manningham, near Bradford, Yorkshire, ‘‘ Improvements in actuating 
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138. Sir Henry Srracey, Rackheath Hall, Norfolk, “‘ An improved cart- 





ridge. 

144. JoHN HartHan and Ezra Hartuan, Timbersbrook, near Congleton, 
Cheshire, ‘‘ An improved engine for obtaining motive power.”—Petitions 
recorded 26th January . 1858. 

166. James Woruerspoon, Glengarnock Iron Works, Ayrshire, N.B., “ Im- 
provements in railway brakes.”— Petition recorded 29th January, 1858 

188 Wittiam Epwarp NEWTON, Chancery-lane, London, ** Improvements 
in obtaining certain r of nitrogen to be applied in the composi- 
tion of artificial manures, and for other useful purposes.”’—A communi- 
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Cass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2098. WiLLIAM Hopkinson, Huddersfield, “‘ Steam engines.” — Dated Ist 
August, 1857. 

This invention has reference partly to the working of the slide valves 
of steam engines, and partly to the arrangements of the parts of engines 
having two steam cylinders, and consists in the several improvements 
hereafter described. The first improvement, which relates to the work- 
ing of slide valves, is an arrangement of valve gear, whereby the motion 
of the slide is so modified as to be relatively slower in the middle and 
more rapid nearer the extremes of the traverse, as compared with the 
like motion derived from the common eccentric. This result is attained 
by transmitting motion for working the slide through a pair of equal and 
similar oval or elliptic toothed wheels, the first of which is fixed on the 
fly wheel shaft, the second on a counter shaft or separate stud, the con- 
necting rod being attached to the second wheel by a pin or stud, inserted 
in such a position that it shall always be at one of the dead points in its 
orbit at the same time that the transverse axis or diameter of the first 
wheel is in a line with the conjugate axis or diameter of the second 
wheel. The effect of this arrangement is that the steam ways are opened, 
and closed quickly by the rapid movement of the slide when near the 
limits of its traverse, while, in consequence of its retardation in the middle 
of its course, the lap is caused to dwell longer over the ports—a mode of 
working which operates beneficially by cutting off the steam early, and 
allowing it to act by expansion during the remaining part of the stroke. 
The invention requires reft to the drawings in order that it may be 

pletely illustrated. 








so a communication from station masters or their servants, incl i 
point and signal men, to guards and engine drivers, for passengers by 
means of glass or metallic pendant signals.” 

2601 Rosext Porter and JAMES PorteR, Blackburn, Lancashire, *‘ Im- 
provements in machinery for the manufacture of bricks.”—/elitions re- 
corded 10th October, 1857. 

2612. WiLuiaM Brookes, Chancery-lane, London, ‘‘ Improvements in comb- 
ing wool and other fibres.”—A communication. ; . 

2620. James Yares, Little Bolton, Lancashire, “‘ Improvements in machi- 
nery or apparatus used in preparing and spinning fibrous materials.”— 
Petitions recorded 13th October, 1857. 

2625. Joun Fiery Swixnurn, Birmingham, “ Improvements in fire-arms.” 
—A commuz..ication from Thomas Bailey, New Orleans, United States. 

2631. JosepH Parker, Southampton, Hants, ‘ An improved method of 
fitting and working Venetian and other similar blinds used as ventilators 
or screens, or both.” 

2632. Joun Crorr PLOMLEY, Maidstone, Kent, ‘* An improved method of 
drying malt, hops, and other produce.”—/‘elitions recorded 14th October, 
1857. 


2637, Ronert GLAss BALDERSTON, Bishopbriggs, Lanark, N.B., ‘“‘ Apparatus 
for cultivating land.” ; 
2642. JosEru Ginss, Abingdon-street, Westminster, ‘‘ A method of treating 
phormium tenax, in order to render it fit for the manufacture of pulp.” 

—Petitions recorded 15th October, 1857. 

2653. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ An apparatus 
for scoring games and points at games.”—A communication from Louis 
Bonneau. — Petition recorded 16th October, 1857. 

2656. Ricuarp Joun Bapex, Newton-heath, near Manchester, “ An im- 
proved mode or method of securing railway chairs to the sleepers.”— 
Petition recorded 17th October, 1857. 

2672. Henry WIMBALL, Aldermaston, Berks, ‘‘ Improvements in machinery 
or apparatus fur the manufacture of bricks, tiles, pipes, and other articles 
of a similar nature ” 

2673. Epwarp Cockry, Henry Cockey, and Francis Curistoriuer Cockey, 
Frome Iron Foundry, Somersetshire, ‘‘ Improvements in regulating the 
flow of fluids.”— Petitions recorded 19th October, 1857. 

2678. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Abbaye, Montmartre, 
departement de la Seine, ” An improved hydraulic press.”—A communi- 
cation —V/etition recorded 20th October, 1857. 

2604 MARC ANTOINE FRANCOIS MENNONS, Rue de l'Abbaye, Montmartre, 
departement de la Seine, France, ‘ Certain improvements in machinery 
for the preparation of peat.”—A communication.—/etition recorded 22nd 
October, 1857. : 

2748. Tomas Cook, Old Kent-road, Surrey, ‘‘ Improvements in machinery 
for cutting, framing, and packing lucifer and other like wood matches,” 

2751. Jonas Craven, Bradford, Yorkshire, ‘* Improvements in machinery 
or apparatus used in weaving.” i 

2753. George WILLIAM Ropinson, Barton-on-Humber, “ Improvements in 
clod crushing rollers.” Petitions recorded 20th October, 1857 

2755 Josepu Boyes Frazer, Kenilworth, Warwickshire, “‘ An improve- 
ment or improvements in lubricating shafts, axles, screws, and other 
articles requiring lubrication.”—/etition recorded 30th October, 1857. 

2799 Francis Hieomnson, Woodland’s Cottage, Woodlands, Eling, Hamp- 
shire, “‘ Submerging, extending, and laying down submarine, electric, 
magnetic, and every other description, of submerged or immersed elec- 
trical telegraph cables, wire ropes, and combined wire, gutta percha, 
spunyarn, or other compound electrical cables whatsoever,” — Petition re- 
corded 4th November, 1857. 

2837. Tuomas Rowciirre, Upper Park-place, Dorsct-square, Marylebone, 
London, “ Improvements in machinery for making and pressing bricks, 
drain pipes, and tiles, and in preparing material to ve used for such like 
purposes." —Petifion recorded 10th November, 1857. 

2846. Joun Ricnarp Cocurank, Glasgow, Lanark, N.B., “ Improvements 
in the treatment or facture of or tal fabrics.”—/’etition re- 
corded 11th November, 1857. 

2931. Joux Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in ships’ signal lanterns”—A communication from Hector L. Stevens, 
Washington, United States.—Petitwn recorded 23rd October, 1857. ; 

3101. Epwarp Hienton, Regent’s-park. London, “ Improvements in 
electric telegraphs.” — Petitions re corded 17th December, 1857. 

47. Epwarp HamMonp BentatL, Heybridge, near Maldon, Essex, “ An 
improved arrangement of portable gearing apparatus, for the application 
of horse power, principally for driving various kinds of agricultural ma- 
chines or implements.” —/’etition r: corded 12th January, 1857. 

95. Rosert Martin, Glasgow, Lanark, N.B., “ Improven ‘in ma ie 
or apparatus for effecting the shipping of minerals in tidal situations.” — 

96. Tuomas HEPPLESTON, Manchester, ‘‘ Certain improvements in machi- 
nery or apparatus for winding yarns or threads.”—Petition recorded 20th 
January, 1858. 

112. HENRY Suitn, Brier Hill Iron Works, Dudley, Worcestershire, ‘‘ An 
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2083. Tromas Forsytu, Manchester, “Slide valves for steam engines.”—A 
communication.—Dated 31st July, 1847. 

The object of this i ion of imp ts in and applicable to 
slide valves for steam engines is to reduce the pressure on such valves, 
thereby economising the power required for working them, and 
diminishing the weaving of the valves and their seatings, and of the 
machinery by which they are put in motion. The nature of this in- 
vention consists in applying a plate to the back of the valve, to which 
pressure is given by a wedge acted upon endwise by an adjustable 
external spring. A second spring is applied to the back plate and 
wedge acting on the valve so as to allow it to rise off its seating. If 
necessary, provision is made by set screws passing through the lid of the 
valve chest, or otherwise, for keeping the valve up to its seating as it 
wears away. The back of the valve is open, thereby allowing the steam 
to assist in liberating it, and also to assist in adjusting the valves to the 
ports. When this invention is applied to inside cylinder locomotive en- 
gines, or other engines in which one steam chest answers for two valves, 
the back plates are wedge shaped, and one-of them is acted upon end- 
wise by an external adjustable spring, and the other by a regulating 
set screw. The back plates are united by ribs on one and grooves on 
the other, the grooves being sufficiently large to allow each valve to lift 
off its facing to allow for the escape of water. 

2102. Joun Gray, Hill-street, Peckham, “ Doors for furnaces and fire- 
places.”—Dated Ist August, 1257. 

This invention consists in constructing such doors by casting them 
with two vertical chambered spaces extending the entire (or nearly the 
entire) width of the door. In the innermost recess (on the furnace 
door) is placed a suitably large fire tile, fire stone, or other suitable 
fire resisting material, and in the enclosed chamber which is formed by 
the division plate between the outer recess and the front plate of the 
door a water space is formed, suitable openings being made in the top of 
the water chamber for the admission of the water and for its evaporation. 
When the furnace is in operation, the fire tile or fire resisting material 
prevents the radiation from acting directly on the door, such materials 
being bad conductors; the heat taken up by the door is from contact 
only, and which heat is passed off by conduction to the water in the 
chamber. In due course a slow evaporation of the water in the chamber 
will commence, and the aperture by which the chamber is supplied with 
water being hermetically sealed, the only passage for the vapour is 
through the small holes or apertures in the recess behind the tile, and 
from thence into the furnace, consequently the furnace door is main- 
tained at a low temperature, and a large portion of the heat taken up 
by the door is returned to the furnace in the form of vapour. In no 
case can the temperature of the door exceed 212 deg., whereas the 
temperature of the furnace door of charcoal and other retorts, smeltery 
furnaces, &c., frequently reaches the temperature of 900 deg., or 1000 
deg.— Not proceeded with, 








Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chincry, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2061. Tuomas Tin and WiutiaM Garpiner, Birmingham, “ Preventing 
collisions on railways.”— Dated 28th July, 1857, 

This invention consists of the method hereafter described of pre- 
venting collisions on railways, by causing a locomotive or carriage so to 
act upon the apparatus employed as to arrest the motion of a locomotive 
or carriage approaching within any given di of the first. ioned 
locomotive or carriage. The inventors place a series of levers along the 
line of railway, at a quarter of a mile or other suitable distance apart. 
The said levers are connected together alternately by wire or otherwise ; 
that is to say, the first is connected with the third, the second with the 
fourth, and soon. When a locomotive or carriage passes over one of 
the levers, it moves the said lever into and leaves it in such 4 position, 
that a locomotive or carriage is stopped or arrested thereby on coming 
to that part of the line where the said lever is situated. But when the 
first locomotive has arrived at the third lever, in raising the said third 
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lever it causes the first lever, connected with the third, to be depressed, 
so that a carriage or locomotive may pass the first lever without inter- 
ruption. By the arrangement described, a locomotive or carriage 
passing along the railway first raises the levers, which said levers will 
arrest or retard any carriage approaching them, and the said locomotive 
or carriage, when it has arrived at a given distance in advance of any 
particular lever, causes its depression, and permits of the approach of a 
second locomotive or carriage within the given distance. The method of 
making the levers act upon a locomotive or carriage must vary according 
to the construction of the locomotive or carriage, and according to the 
nature of the action which it is desired to exert.—Not proceeded with. 
2062. Joun Cuay, Birmingham, “‘ Saddles.”—Dated 28th July, 1857. 

The patentee claims giving elasticity to the seats of saddles by means 
of helical or coiled springs, the said springs being so applied as to keep 
the webs, or other material constituting the foundation of the seat, in a 
state of tension, whether the said springs are so constructed and fixed 
that pressure upon the saddle shall cause them to expand or contract, 
and whether the said springs are at the anterior or posterior part of the 
saddle, or at both parts. 

2063. Joun Berurit, Parliament-strect, Westminster, ‘‘Ships and other 
vessels,”—Dated 25th July, 1857. 

This invention consists in building ships and other vessels of a com- 
bination of iron ribs and wooden planks, fixed together by metal bolts 
and screws, and further cemented together by a composition or glue 
described, so that all the iron ribs and planks are firmly combined 
together into one solid mass; and the improvements further comprise the 
connecting or joining the deck or decks of ships or vessels, or the main 
timbers supporting the deck or decks, to and with the keel or keels by 
means of lattice or other framing, whereby considerable stiffness and 
strength are obtained, the deck or decks and the framing and the keel or 
keels being firmly connected together, and thereby constituting a girder 
running longitudinally through the ship or vessel, or through portions of 
the same. The ribs to be employed may be formed either of rolled bar, 
angle iron or T-iron, of certain described sections, and a number of such 
iron ribs are to be placed at short distances apart from each other through. 
out the length of the intended vesscl, with the head of the T or the flat face 
of the angle rib presented towards the exterior, each rib being previously, 
or at the time of construction, bent into the required curve or form in 
accordance with the intended variation of transverse section. In large 
vessels, when two or more lengths of bar are required for one rib, they 
are to be evenly and securely welded together or joined together by 
means of a Jap joint or cover plate and rivetting, or otherwise, as may be 
preferred, and the several ribs should be so arranged that the joints of 
no two adjoining ribs shall be close or near to each other, The skeleton 
of the vessel being thus formed, wooden planks previously creosoted, 
according to the process now well known as Bethell’s creosoting process, 
are to be rivetted, bolted, screwed, or secured to and against the exterior 
of the iron ribs, Reference to the drawings is essential to a complete 
understanding of the invention. 

089. Groraz INMAN, Susannah-strect, 
Dated 3ist July, 1857. 

This invention consists in economising motive power when applied to 
locomotion in the manner and by the means hereafter described; that is, 
the patentee causes high pressure steam or other motive power to expand 
a series of hollow disos or chambers arranged around the boss of the 
driving or motive wheels of the locomotive. These discs or chambers 
are connected by radial pipes to the boss of the wheel, and have attached 
to the outer or moveable ends radial rods, which pass through the 
periphery of the wheel, and may carry feet which bear upon the road or 
way in succession for the purpose of pressing the engine forward, The 
steam or other motive power is conducted through a hollow axle of the 
driving wheel to the boss of the wheel, whence it passes through the 
radial steam pipes to the several hollow discs or steam chambers, Or 
the same is conducted through pipes passing through the boss, and con- 
nected to and communicating with the radial steam pipes and working 
discs or cylinders. At the inner end of the boss of each driving wheel 
is an annular valve, which admits and discharges the steam at the proper 
time to and from the several steam chambers in succession, and by an 
arrangement of shifting gear the position of this valve may be changed 
at pleasure, so as to reserve the motion. He prefers tomake the working 
chambers of discs of india-rubber, joined together at their outer edges by 
a ring of metal, which will prevent them from expanding in the direction 
of their diameter, but when great power is required to be exerted the ex- 
panding and contracting chambers may be made wholly of metal, and of 
any suitable construction. 

2005. James Tattow and Henry Hopakixnson, Wirksworth, Derby, “ Rail- 
way brakes and signals,”—Dated Ist August, 1857. 

This invention consists in applying to the locomotive, tender, brake- 
van, or other carriage, a brake, in such manner that the whole, or a 
portion, of the weight of such locomotive, tender, or carriage, shall be 
taken off the whecls, and transferred to a shoe or drag. Beneath the 
locomotive, tender, or carriage a shaft is placed, upon which is centred 
at each end a baror rod, the opposite ends of which have attached to 
them the brake or drag. These brakes or drags are placed aboye the 
rails, and are formed with a flange similar to a flange on the tyres of 
the wheels, These drags are made of soft iron or steel, and plain or 
toothed on the other side to increase the grip or bite upon the rails. 
The drags may also be formed iv two or more pieces, so that when the 
part subject to wear becomes destroyed, it may easily be replaced. To 
the top part of the drag is placed a vertical bar, the upper part of which 
is toothed on one side, into which gears the teeth of a pinion set in 
motion by toothed gearing, and a hand wheel or other contrivance similar 
to those now in use for applying the ordinary brake. By the arrange- 
ments thus described, when the drag is applied to the rail, the friction is 
so greatly increased that a train can be stopped far more readily and 
rapidly than by the ordinary brakes, which act upon the wheel only, at 
the same time the wear and tear to the tyre is much diminished. Should 
it be deemed expedient, the inventors also cause sand, grit, or other 
material to be passed through a hole in the front or other part of the 
drag, in order to increase the frictional contact between the drag and the 
rail. In connexion with the above improved drag the inventors purpose 
using an improved signal, constructed and acting as follows:—To the 
underside of the locomotive, tender, and carriages, is fixed a series of 
hinged bearings, having eyes or sockets in their lower ends, through 
which is passed a rod or rods, one end of each rod being formed with a 
hinged square socket or tube, and the opposite end of each rod is fur- 
nished with a square piece, which fits into the brass socket or tube. 
The length of-these square pieces, and their sockets, should be such as to 
allow of sufficient play between the carriages forming the train. Upon 
the engine or tender, and the guard’s van or other carriage, is paced a 
dial, having marked thereon, in exact accordance with each other, a series 
of signals, Round this dial an index hand or pointer is caused 2o re- 
volve, and point to any particular signal marked upon the dial. The 
method of connecting the pointers with the series of rods beneath the 
carriages is as follows :—The index hands are centred upon a rod turning 
in brackets, and upon this rod is keyed a beyel wheel which gears into a 
wheel upon a horizontal shaft, ina line with the rods beneath the 
carriages. These horizontal shafts terminate in a manner similar to the 
rods beneath the carriages, so that the line of communication between 
the engine driver and the guard or other person may be completed, For 
further calling the attention of the guard or driver when giving the 
signals, a bell or alarum is placed so as to be struck or sounded at the 
same time that the index is turned. Balance weights are placed upon 
the rods beneath the carriages so that after a signal has been given the 
weights restore the index hands to their normal position, Should it be 
found more convenient the dial may be made to revolve, and the index 
hands remain stationary. If desired a communication may be established 
between the interior of any carriage or carriages and, the cngine-driver 
or guard or other person by an arrangement of gearing similar to that 
before described.— Vor pri ceeded with, 

2096. Epwin Maw, Doncaster Iron Works, 
points and switches.”— Dated Ist August, 

In carrying out this invention the point rails, the wing rails, and the 
check rails of crossings, and the practi rails and tongue rails of switches, 
are made of wrought stecl; and in order to give strength and stiffness to 
crossings, horizontal bars of angle iron ave used between the wing rails, 
the points, and point rails, and such rails and strengthening bars are 
bolted at intervals. Like horizontal bars are used between the stock and 
tongue rails of switches, to give strength and stiffness thereto, and are 





Poplar, ‘‘ Locomotive engine.”— 
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fixed to the stock, or to the tongue rails. The tongue rails of switches 
are also made with ribs on the inside and outside. 

2105. Leon Durtez, jun., Paris, “‘ Apparatus for stopping horses.”—Dated 
4th August, 1957. 

This improved apparatus is applicable to saddle, carriage, or draught 
horses, and can be used at the will of the rider or driver for locking the 
horse's feet in such wise as to stop the horse. The apparatus is com- 
posed of a frame, in the interior of which are two catches, which work 
on pivots, and are kept in their proper position by spiral or other springs. 
When in use these jaws or catches open to allow a conical shaped stop 
to pass through. The jaws then close by the action of the spring, and 
prevent the stop from being drawn back. One or more of these conical 
shaped stops are fixed to a cord, at one end of which is a collar attached 
to the horse's foot. This cord is held in the middle by pieces of india- 
rubber, to prevent it shaking when the horse moves. The other end of 
the cord is attached to a shoulder-band, serving to prevent the saddle 
turning when the horse endeavours to disengage the locked foot. In this 
shoulder-band (which should be loose) is passed the other leg of the 
horse. The cord from this shoulder-band also contains stops; instead 
of the shoulder-band a martingale may be employed, which, being attached 
to the saddle, at the side opposite to the foot having the lock on, is passed 
under the belly of the horse, and receives at its extremity the lock 
collar and cords, ‘The tension which the horse gives to the cord when 
he attem)ts to disengage his foot, acting equally on the apparatus and on 
the ring, prevents the movement of the saddle or harness.—Not proceeded 
with. : 

2100. PeTeER MacpHerson, Edinburgh, “ Vehicles,”—Dated ith August, 1857. 

This invention relates to the arrangement and construction of wheeled 
carriages of various kinds with low hung bodies. As applied in carts 
or wagons to be employed in the transmission of cattle or live stock, the 
body or box of the cart or wagon is framed up rectangularly to a suf- 
ficient height, and the wheels are so attached that the bottom of the 
body bat little more than clears the ground, This is effected by attach- 
ing short carrying spindles one on each side of the body sufficiently high 
up for the purpose. ‘These spindles are each held in their proper hori- 
zontal and lateral positions by suitable brackets or fixture pieces, one 
upon the actual side of the cart body, and the other upon a longitudinal 
bar or bearer attached at each end to the body, but sufficiently far off to 
admit of the wheel working between the two. The wheels may either 
run loose upon their spindles, or be fast thereon. The top and back end 
of the body are hinged like doors, for the convenience of taking in and 
dischurging the stock. For wheels where springs are necessary a modi- 
fied arrangement is adopted. In such cases a separate longitudinal 
spring is fitted up on each side of the whecl, the external spring taking 
the place of the supporting bar previously described. These springs are 
retained at the ends by suitable straps or connecting pieces, each being 
attached at its centre to the spindle of the running wheels. The 
spindles are each forged with or attached to a long vertical guide spindle, 
which plays through suitable guide eyes on the body as the latter rises 
and falls upon the springs. Such carriages or wheels are applicable for 
various purposes, not only for carrying heavy bodies in particular, but 
also for the ordinary uses of road conveyance.—Not proceeded with, 


CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing, 
Printing, Dyeing, and Dr essing Fabrics, §'c. 
2053. Wit.iaM Hirst, Bath, * Felted fabrics.”—Dated 23th July, 1857. 
This invention has for its object improvements in manufacturing 
felted fabrics, and a new process by which the patentee makes fine cloths 
equal in beauty and superior in wear to the finest cloth now worn. For 
these purposes a suitable accumulation of sliver having been produced, 
as is well understood, the same is spread on a steut wrapper of open or 
gauze weaving, and of somewhat grezter width and length than the 
sliver. The sliver and wrapper are wound tightly on a roller of about 
ten inches diameter, which is arranged to revolve in a trough containing 
hot water, or hot water and soap. A bar, which is called a beating lever 
parallel with the axis of the roller on which the sliver and wrapper are 
wound, is caused to be moved in an up and down motion, and causes the 
roller by a small rack attached to the frame of the machine, to shift or 
turn a small distance at each stroke, so that the bar shall beat a fresh 
place at every movement, by which, as the roller revolves, the accumu- 
lated sliver will be subjected to and released from pressure alternately for 
some length of time, ten or fifteen minutes being sufficient for a ten yard 
sliver, which length is preferred, the said lengths being capable of being 
pieced or joined in the milling gto any length required. The sliver and 
wrapper are then drawn of unwound from the roller, and the desired 
hardness is obtained by being wound on to a smaller roller, and placed 
into a similar trough with a similar lever, first with soap and water, and 
afterwards dry, It is then hardened so as to be milled by any milling 
process, or the milling can be cumpleted in the same machine, by which 
the flatness or straightness of the surface of the cloth is the better pre- 
served, 

2066. HARTLEY Kenyon, Manchester, ‘‘ Improvements in the treatment of 
certain compounds of sil alumina, sodium, or potash, aud the applica- 
tion of such compounds in the processes of printing, dyeing, tawing, 

paper-making, or in ey! ag 3 process in which the alumina of commerce 

is employed.”—Dated 29th July, 1857. 
The inventor takes ordinary clays or spars (such as fiuospar and 

felspar) composed of various quantities of silica, alumina, water, and as 

little iron or lime as possible. He prefers those which contain about 

46°29 parts of silica, 40°09 of alumina, peroxide of iron 27, lime 50, 

water 12°61, in 100 parts, but does not confine himself to these exact 

proportions. In the case of employing clays he dries the clay, and grinds 
it in an ordinary clay mill. He then calcines it, or not, as preferred, in 
any suitable furnace, driving off the water, and rendering the clay more 
porous, and carbonisingtheiron, rendering the clay mor asily acted upon 
by sulphuric acid; or by his improved process, he can dispense with the 
calcination by the additional heat obtained from the decomposition of 
the salts mentioned, Or in the employment of spars he takes spars of 
component parts as the clays before mentioned, and grinds them in an 
ordinary mill for that purpose, and caicines, or not, when they are ready 
for use. He takes two paris of clay or spar, or both combined, and adds 
one part of marine salt, muriate of soda, or nitrate of soda, or nitrate of 
potash, one-and-a-half parts of boiling water, and dissolves one-eighth 
part of Glauber salts, or acid, sulphate of soda, or sulphate of potash, 
and adds it to the above-named spars or clays and salt, and puts it in 

a pot or cylinder, or any convenient furnace, and mixes with it one part 

of concentrated sulphuric acid, 1°850 specitic gravity, and drives off 

collects in a tower or jars the hydrochloric acid; er the aquaforti 
nitrates are used, or put two parts of clay, one part of marine salt, or 
nitrate of soda, or potash, and two-and-a-half parts of sulphuric acid, 

1,350 specific gravity, or thereabouts, but he does not confine himself to 

these exact proportions. He takes the residue, and submits it to a fur- 

nace as used by soda-ash makers, heated by the residue of heat from the 
pot, or any other kind of furnace, until the whole of the hydrochloric or 
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With reference to the manufacture of paper pulp, the following 
materials are employed, viz., the bark leaves and stems of wood of the 
* Lavatera Arborea”™ (sea tree mallow) otherwise called “ Alborem marina 
nostras,” also the bine or straw of “ Humulus Supulus,” or hop plant, and 
the “ Trifolium pratense” or “ rubeus” (common red clover), The pre- 
paration of these materials consists in reducing them and separating from 
them the portions which are not required, or other matter, and cleansing, 
by ordinary chemical or mechanical means, the portions required to be 
manufactured into pulp. These materials may be mixed together, or 
with rags, or other material suitable for the manufacture of paper. And 
with reference to the manuf-ciure of yarn, the fibrous portion of the 
bark of the “Lavatera Alborea” (sea tree mallow) is employed. The 
bark is separated from the wood, reduced to tibre, cleaned, and bleached. 
The particular treatment and preparation of te material will be varied 
to suit its different qualities, and to adapt it for particular uses. 

















2081. Luxe Cooker, Blackburn, Lancashire, ‘ Appa 


cotton, wool, or other fibrous substance to be spun.”—Dated ist July, 


These improvements relate to what are technically called blowing 








atus for preparing | 


machines, which are used for the purposes of opening and cleaning 
fibrous materials, which is a preparatory process for spinning. Under 
the ordinary beater and feed rollers which work in opposite directions 
the inventor places one or more small beaters, which revolve in the same 
direction, but the blades at the working parts pass each other in opposite 
directions. The cotton or other fibrous material is struck off from the 
feed roller in the usual manner, and is met by the smaller or additional 
beaters, and being carried nearly round, is delivered by a roller or rollers, 
and flexible creeper, upon the original beater again, and delivered in 
the usual way.— Not proceeded with. 

2082. Henry BERNOULLI Bartow, Manchester, Lancashire, “‘ Self-acting 
mules for spinning.” —A communication —Dated 31st Ji ly, 1857. 

This invention is applicable to those mules in which a cam shaft is 
employed for producing the requisite changes, and consists in an im- 
proved mode of communicating motion to the friction pulley that works 
the cam shaft. In performing this invention, the pulley on the rim 
shaft are both of the same width, and the friction pulley is put in motion 
during the going out of the carriage by a click connected to the driving 
pulley and a ratchet wheel fixed to the loose pulley, When the carriage 
is out, the strap is moved on to the loose pulley, which then continues to 
revolve, and the click spring coming against a stud lifts the click cl 
the ratchet wheel. By this arrangment, when the carriage goes in it has 
the full breadth of the strap to start the spindles, and the motions ure 
communicated with more precision than heretofore.—Not proceeded with 
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2086. Tuomas Markuanp, Hyde, Cheshire, ‘‘ Power looms for weavinz.”— 
Dated 31st July, 1857. 

The First part of this invention consists in a novel method of 
the shuttle, and obtaining thereby the requisite throw of the 
means of a direct action from the crank shaft. Secondly, in tl 
of mounting and driving the stay sword and stay: and, Thirdly, in the 
novel manner of actuating the healds. Before proceeding te describe 
the action of the mechanism by which these several motions and objects 
are accomplished, the patentee remarks that he has found, from practical 
experience, that it is preferable to employ the picking apparatus nearly 
as described in his provisional specification for actuating the healds, and 
to adopt a more suitable arrangement or modification of the said motion 
for performing the picking motion as shown in his drawings; and he 
has also found that, in consequence of the peculiar formation and 
character of the improved loom, he has not been able to apply the 
ordinary weft fork stopping motion thereto, He has, therefore, adapted 
a similar and necessary arrangement of apparatus to the shuttle for this 
purpose, and has been able to simplify materially the “taking up motion” 
in connexion with the loom, both of which improvements are also 
applicable to other looms. The invention cannot be described without 
reference to the drawings. 
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Cass 4, —MERICULTURE,. 


Including Agricultural Engines, Windlasses, Ing ts, 
Manures, &c. 


2080. EpwarD Evans, Holywell, and George Potrs RoskELL, Stockyn, 
near Holywell, Flintshire, “ Reaping and mowing machines.”— Dated Sst 
July, 1857. 

The inventors employ a series of knives or cutters working in a 
horizontal direction upon a vertical shaft, to which motion is given by 
bevel wheels driven by the power obtained by the driving wheels of the 
machine. The knives or cutters rest upon feeders or cutting plates 
forming a surface for the knives to cut, or they are placed so as to form 
a portion of a circle of the same radius as the outer diameter of the 
knives. On the vertical shaft rods are placed at intervals, which turn 
with it, for the purpose of collecting the corn or grass, and other rods 
turn in a contrary direction, being placed on another vertical shaft, and 
pass between them for the purpose of laying the corn or hay on the 
side of the machine. If the corn should be laid or beaten down, they 
place or attach to the end of each feeder or cutting plate a gatherer 
made of bent wire, which rests loosely on the ground, with a turned up 
point to prevent it catching the clods, thereby raising the corn into the 
feeders or cutting plates. The bed, with the cutting plates and knives, 
can be lowered or raised to any given height, and the machine can be 
guided in any required direction by guide wheels, which are under the 
control of the driver, the machine being pushed forward, or propelled 
by horses geared to a pole with their heads towards the machine.—Jot 
proceeded with, 

2093. RicHanp CoLEMAN, Chelmsford, ‘ Improvements in implements for 
ploughing, hoeing, and scarifying land, and in agricultural steam e nines 
used for the traction of such implements. "Dated Ist August, 185 

Hitherto implements for this purpose, in which more than 1 one 
instrument of operation has been combined in one machine or imple- 
ment, and in particular the implement for which a patent was granted 
to the inventor, bearing date the 22nd day of May, 1845; the motion 
imparted by hand to raise or lower the instruments of operation has 
consisted of a single lever connected with the barrel to which all the 
instruments are connected and thereby moved. The length of the lever 
necessary for this purpose is objectionable, as it passes too far behind 
the machine, and moves an extent inconvenient for use. To obviate 
this, according to the present improvements, he places the hand lever 
on a fulcrum near the fore part of the machine, and connects it by a 
link or connectirg rod with an arm or lever fixed on the barrel with 
which the instruments are connected. He also applies a second hand 
lever, the short end of which he connects to the first hand lever by a 
suitable link or piece of chain, which can te hooked or unhooked as 
required. The second hand lever he causes to act on the first lever 
when great power is required to move the instruments in the ground, an 
additional leverage being thereby gained, which also brings the first 
hand lever more within reach of the attendant. The Second part of 
this invention relates to improvements in engines whereby to apply 
steam power to the engines above mentioned, which consist in mounting 
the engine on a pair of large wheels somewhat near the middle of its 
length, and so as nearly to balance the whole weight thereon. Ue also 
furnishes such engine with leading and trailing wheels, which may be 
converted as required into leading or trailing wheels, each pair being 
furnished with parts whereby they may be used to lead and to steer or 
guide the machine. He places a small water tank at each end of the 
machine, and connects them by a suitable channel. The six wheels are 
so arranged that the leading or trailing wheels do not touch tl round 
at the same time, and so that by throwing the preponderance of the 
weight at either end of the engine, the wheels at the preponderating end 
will touch the ground, and will become the steering wheels, which 
change is effected at the end of the traverse in each direction ; to obviate 
the necessity of turning round while alternately turning in op; 
directions, The machines or implements before mentioned for 0; 
on the soil are dr I Ly the engine, and their position altered 
rear of the machine when the direction is reversed. The 
ance of weight of the engine may be reversed and effected t 
to cause the water in the one tank at one end to flow into the tank at 

or otherwise.—Vot proceeded with. 


“Seed drills,’—Dated Ist August, 
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2094. GuinnauME Frurx Arnoux, Paris, 
1357 

This invention consists, First, 
drills of as many hind whecls or rollers as there are dise 
depositing the seed, so that each wheel may correspond e3 
each drill sown, Secondly, in the construction of an ii 
drill, which consists, first, in employing two small moves 
wheels; secondly, ina mode of gearing; thirdiy, in the em; 
three or more hollow cutters; fourthly, in the employment ot 
the driver; fifthly, in the employment of shafts for draw 
sixthly, in means for raising the wheels when not in use; + 
in the peculiar form of the felloe of the hind wheels. All these iin- 
provements require reference to the drawings. 

2097. Tuomas Rickert, Castle Foundry, Buckinghamslire, ‘* Imp! 
for cultivating land.”— Dated 1st August, 1857. . 
These improvements apply to the construction of implements having 
tines set round a rotary axis, such tines, by reason of their peculiar 
form and direction of the rotation of their axis, are made to act more 
advantageously than heretofore. The frame of the implement runs on 
two or more wheels, and the rotating axis, on which the tines are 5 t 
when moving over the land, comes only a small distance above the 
surface of the land, The implement is arranged to be moved by & 
locomotive steam engine or other power. The tines of the implemen’ 
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are all similar to each other in form, and are set one after the other 
around the axis or shaft in such manner as to cut or enter into the land 
in succession. The cutters or tines are each made a few inches wide, 
and it is preferred that each boss on the axis or shaft should only have 
two tines formed thereon, and that such two tines should come at 
opposite sides of the axis or shaft, The tines are made of a curved 
form, and their axis or shaft is caused to turn by means of the loco- 
motive engine or other power, in such manner that the cutting or outer 
end of each tine in its revolution enters the land at a point considerably 
behind its axis of motion, and as the axis is moved forward, and is 
caused to revolve, the end or cutting edge of each tine rises out of the 
surface of the land considerably in advance of the axis of motion. The 
tine raises up the portion of the land removed by it, and such cut 
portion is then carried over the axis or shaft. 

2118. Wi.tam Coutsorse Cawsaiver, Bristol, ‘‘ Press wheel rollers, or clod 
crushers.”—Dated 4th August, 1857. 

This invention relates to an improved mode of constructing the 
pressing surface of that class of press wheel rollers and clod crushers 
known as self-clearers. The discs or wheels employed to form the 
pressing surfaces of this class of implement have been made of varying 
diameters, and the central hole in the boss of those wheels having a 
superior diameter has been made sufficiently large to enable these wheels 
to play freely on their axle, and thus permit the wheels of smaller 
diameter to bear upon the ground. In other respects, however, all the 
wheels or discs of the set or series have been similar in construction. 
Now the patentee has found that by making them materially different 
in form, both as respects their profile and figure in cross section, the 
action of the implement is rendered more efficient. In constructing the 
compound pressing roller according to his invention, he places upon the 
axle a number of plain wheels or dises of a given diameter and breadth, 
and tapered at their periphery to a blunt crushing edge or ribs, alter- 
na‘ing these with a serrated wheel or disc of considerably less breadth 
than the other wheels, 

2118. Tuomas Lynz, Malmsbury, Wiltshire, “ Field stile, or gate.”—Dated 
5th August, 1857. 

This invention consists in an improved stile or gate which shall open 
side-ways, upon pressure being applied thereto, to allow of the passage 
of a person, and which shall close immediately the pressure is removed, 
and prevent the passage of cattle through it, except when kept open pur- 
posely. The gate or stile consists of two uprights set at the desired 
distance apart, and each fitting at bottom to a metal socket, the lower 
end of which descends into a box and is centred upon a pin or bolt in 
the upper part of the box so as to form a lever, The bottom of each 
lever is connected to a curved rod, and both curved rods are united in a 
joint free to slide up and down upon a groove inaplate. Strong springs 
are fitted into the box, and, bearing against the lower ends of the socket 
levers, tend to press them outwards and maintain the uprights in a 
vertical position. When one or both of the uprights is or are pushed 
outwards, the springs yield, and both uprights become separated at the 
upper part ; upon the pressure being removed from it or them the springs 
force them to resume their original vertical position. Or instead of 
springs the patentee uses counterbalance weights to restore the uprights 
to their original position. 

2138. Tuomas GrorGce Suaw, Dartmouth-row, Blackheath, ‘‘ Machinery for 
aa and separating wheat and other grain.”— Dated 10th August, 
1857. 

These improvements consist in giving a combined reciprocating and 
oscillating motion to one or more beaters, by attaching such beaters to 
a series of connecting rods working through an oscillating guide bar, 
the opposite ends of such connecting rods being attached by proper bear- 
ings to, and put in motion by the revolution of a cranked spindle, or by 
one or more eccentrics. The motion produced in the connecting rods 
and beaters, if they were suspended from and working freely upon a 
revolving cranked spindle, would be little more than a simple recipro- 
eating one; but by passing the connecting rods through an oscillating 
guide bar, capable of moving only in a direction at right angles to its 
axis, the motion of the beaters is converted from a reciprocating one to 
a compound reciprocating and oscillating motion, and the ears of corn or 
other substance submitted to their action are not only beaten or thrashed, 
but are also rubbed between the bed of the machine and the beater in 
such a manner as to effectually separate the corn without breaking or 
injuring the straw so much as has been the case with the machines here- 
tofore in use.—Not proceeded with. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 
ments, Glass, Paint, House Fittings, Warming, Ventilating, §c. 
2120. SamueL MippLeton and Joun Lowes, Southwark, Surrey, ‘‘ Appa- 
ratus for the extinction of fire in buildings.”—Dated 6th August, 1857. 
This invention is intended to afford facility for flooding the whole 
orany particular part of a building for the purpose of extinguish- 
ing fire, and consists, principally, in having a main pipe in con- 
nexion with the ordinary water main in the street, and running up the 
entire height of the building. From this main pipe, at about the level 
of the ceiling upon each floor, isa branch pipe, which runs round the 
top of each room, and is furnished with hollow balls which project into | 
the room. These balls are perforated or furnished with openings in* 
such a manner as to distribute the water in the form of a fan, and each 
room is provided with a sufficient number of bails to flood every portion 
of such room when the water is turned on, The landings, passages, 
and staircases, may also be furnished with branch pipes and perforated 
hollow balls. Another branch pipe in connexion with the main pipe 
also extends into the chimney near the top, and is so perforated as to 
direct the water at an acute angle against the inside of the chimney. 
The main pipe and each branch pipe is furnished with a separate stop 
cock. Thus it will be evident that, in the case of fire, by opening the 
stop cock communicating with the main pipe, and at the same time 
opening the stop cock of any particular branch, any room or floor, or 
the landing, passages, staircase, or chimney, may be immediately flooded 
and the fire extinguished.— ot proceeded with. 


Cuiass 6.—FIRE-ARMS.—None. 





CLass 7.—FURNITURE AND CLOTHING 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2051. Epwarp Ha.uex, Cornwall-road, Lambeth, ‘ Bedsteads and similar 
articles to recline or sit on.”—Dated 28th July, 1857. 

The first part of these improvements in the construction of bedsteads, 
consists in an improvement in a barrack bedstead, now used by the 
British Government, called * Hall's bedstead,” by making the head frame 
of a piece of iron on its edge, bent round at the corners at the head of 
the bedstead, and at the other end a cross bar is rivetted or fixed, which 
has its under edge partly rounded to fall into a notch in the bottom 
frame (similar to that now in use in the above-named bedstead) when the 
lower frame is drawn from under the head frame to its full extent. At 
each corner of the head frame where it is bent a hole is made, to allow 
a pin similar to those now used in “ Hall's Bedsteads” to pass through it, 
as well as through a leg, and fastened with a wedge driven into the pin. 
These two legs support the bent or head end of the head frame, and 
may be fixed to the sides of the frame in a similar manner. The head 
board or panel consists of a piece of sheet iron fixed to half round or 
other shaped iron at top and bottom, at the ends of which eyes are 
formed which drop over the upper part of the legs, and there form a 
headboard or panel which can be removed from the legs at pleasure. The 
second part of the improvements consists in making the foot frame of 
the above bedstead in one entire piece on its edge, bent at each of the 
four corners, with holes at these corners of the ends to admit a pin to 
go through each and the upper part of the legs, and a wedge is driven 
through these pins to fasten the legs to the frame. To these legs rollers 
are fixed. These legs may be fixed to the sides instead of the ends of 
the frame, and in a similar manner. In the sides of this frame notches 
are made with an inclined frame and check similar to those in Hall's 
bedstead to receive the cross bar. The third part of the improvements 
in the construction of bedsteads consists in making a bedstead as shown 
in the drawings, without reference to which neither this third, nor the 
teeond part of the invention can be fully desoribed. 








2055. PRosrer Buwxor, Paris, “Springs for petticoats | ont other articles of 
dress.”—Dated 28th July, 1857. 

These springs are composed of one, two, or more strips of cane, which, 
when combined, are plated or covered with hemp, flax, or other fibre. 
The several strips of cane are connected together edge to edge, by means 
of size or glue, which renders them flat. They are then covered with 
cotton or other thread oryarn by a suitable braiding or covering machine ; 
or these covered cane springs may be round in place of flat.—Not pro- 
ceeded with. 

2070. George Hauien CorraM, and Henry Ricnarp Cortam, St. Pancras 
Tron Works, Old St. —— road, “Children’s cots and metallic bed- 
steads.” — Dated 29th July, 1857. 

This invention has for hn object improvements in the manufacture of 
children’s cots and metallic bedsteads. For these purposes in constructing 
children’s metallic cots which have cane work applied thereto, in place 
of leaving the rough portions of the cane which protrude through the 
metal frame uncovered and exposed, as has formerly been done, and 
which has been found to be objectionable by reason of children scratch- 
ing themselves when they have come in contact therewith, the inventors 
now case in or cover such rough protruding parts with metal or other 
suitable material, sc as to cover such parts of the cane work where the 
same passes through the metal frames of the cots. In manufacturing 
the cast iron corners of metal bedsteads, in order that they may be 
electrotyped with brass, they are first ground or polished, and they are 
then placed in a suitable bath, and a deposition of brass is caused to take 
place thereon by electric currents, as is well understood when coating 
other articles; and in manufacturing the head and foot rails or frames 
of metal bed isteads, in place of their being fixed together by casting the 
ornamental parts thereon, when in the black or unground or unpolished 
state, the bars or rods of iron which are used in forming the head and 
foot raiis or frames of metal bedsteads are first ground or polished, and 
when put together are subjected to a suitable bath, and have a deposition 
of brass produced thereto by electric currents as heretofore when coating 
the ornamental parts with brass.—Not proceeded with, 

2073. James Purcet,, Mount-street, Whitechapel-road, “ Attaching or 
securing buttons to articles of clothing.”—Dated 30th July, 1857. 

This invention consists in the use of Wire in the place of thread or 
other substances usually employed for the purpose of fastening buttons 
to articles of clothing, and of the method of placing and arranging the 
wire so employed. ‘The inventor uses steel, iron, or any other wire 
possessing suflicient toughness and rigidity, the same being cut into con- 
venient lengths, and passed through the holes of the buttons, and the 
cloth or material of which the article is composed, the ends of such 
piece of wire being bent in opposite directions, and pressed flat, and 
properly secured between the lining and the external fabric, In cases 
in which great strength is required two pieces of wire may be used for 
each button, each of such pieces being passed through opposite holes of 
the buttons, the ends thereof being reversed so as to bear any strain to 
which the buttons may be subjected. Where, however, no extraordinary 
strength is necessary, one piece of wire passed through two of the holes 
of the button, and secured as before mentioned will be sufficient. When 
the buttons are near together they may be still attached by looping the 
wires between the lining and the external fabric so as to connect any 
desired number of buttons with each other. When steel or iron wire 
is employed, the same may be galvanised for the purpose of preventing 
corrosion or oxidation.—Not proceeded with. 

2075. Wituiam M‘Kinuey, and Ronert Waker, Paisley, ‘‘ Moulds for 
forming the soles of boots and shoes.”—Dated 30th July, 1857. 

For this purpose a complete boot and shoe is produced, having the 
size and form of sole desired, the sole being of gutta percha, and the 
improvement consists in preparing and using an electrotype cast in the 
making of a mould for the production of like sizes and forms of soles 
of gutta percha, or compounds thereof. The “upper” of such boot or 
shoe is prepared so as not to be injured by the acid used in the bath 
used to deposit the required electrotype cast. The sole and a small 
portion of the upper is to be made conductive, and placed in the solution, 
and the boot or shoe with a last therein is put into the solution, and in 
connexion with a galvanic battery, so as to have a metal coating, by pre- 
ference copper, deposited thereon, which is removed and divided into two 
parts, and fixed by soldering in an iron or suitable frame or form,—wNot 
proceeded with, 

2001. Witutam Jewett Harris, Greenwich, “ Dining and other tables,”— 
Dated 1st August, 1857. 

This invention consists in the application of the combined arrange- 
ment of the leversknown as the “ lazy tongs” for the purpose of expanding 
or contracting telescope and sliding dining tables and other tables, the 
same being actuated by the aid of one or more screws, by racks and 
pinions, or by like suitable means, 





CLASS 8.—GAS.—None. 
Crass 9.—E LE 2CTRICITY -—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1985. Tuomas Cuines and Joun Mackintosn, Aberdeen, ‘‘ Apparatus for 
bottling or supplying vesse!s with fluids.”—Dated 17th July, 1857. 

This invention relates to a simple and effective arrangement whereby 
the operation of bottling or supplying bottles or vessels with liquids may 
be performed in a very superior manner. Under one modification, the 
apparatus employed consists of the usual reservoir or containing chamber 
into which the liquid to be bottled is primarily supplied from the cask or 
other large holder. This reservoir is at the back and upper portion of 
the apparatus, and it is lined internally at the height or level at which 
the operator must keep the liquid supplied to it, this level being pre- 
served cither a on adjustable supplying stop cock, or by a ball float, or 
other hani rr t. This reservoir is filled with a vertical 
permeable deghngn for the purpose of keeping back floating impurities, 
and at the front side there are fitted into it a series or row of bottling 
syphons or fixed bent tubes. These tubes have their longer arms curved 
down into the bottom of the reservoir, their bottom open ends being just 
clear of the reservoir bottom. ‘The other and outer projecting end of 
each of these tubes is screwed to receive the screwed upper end of a pen- 
dant valvular supplying tube. This separate tube, when screwed on, 
carries down this leg or end of the syphon tube to a lower level than that 
of the reservoir bottom. The bottom extremity of this tube is closed up 
with a valve seating, immediately above which are lateral openings for 
the outflow of the liquid. This tube is also embraced by a long outer 
tube, the bottom open end of which rests upon the valve seating of the 
internal tube, whilst its upper open end carries a small weight to keep it 
down. Beneath the range of supplying syphons there is an inclined 
stage or platform, adjustable at different heights to suit the sizes of the 
bottles to be filled. ‘This stage or incline has formed upon it a series of 
horizontal grooves or ledges, to act as rest stops for the bottoms of the 
bottles. The bottles to be filled are each placed beneath a projecting 
syphon leg, and entered up so as to bring the leg low down in the boitle, 
and being still further pressed up, the top of the bottle neck citches 
against the lower side of the weight and lifts up the tube, causing the 
lower end or valve-face part to clear the valve seat, and permit the liquid 
to flow from the reservoir down inte the botde. Whilst the filling goes 
on the bottle is quite stationary upon its rest, and when the level in the 
bottle reaches the corresponding level in the reservoir the supply then 
ceases, This level is so regulated as to suit the level required in the 
bottle neck, and the displacement of the end of the syphon tube allows 
for the cocking room. 

1986. ALFRED UrwarD, Islington, London, ‘‘ Coke.”—Dated 16th July, 1857. 

This invention relates to a method of manufacturing coke fit for use 
in locomotive engines, and for other purposes, It consists in mixing 
anthracite culm or coal with tar or pitch, either alone or mixed with 
small bituminous coal, or other bituminous matter, The patentee prefers 
to use that tar or pitch made from the distillation of coals, and called 
coal tar or pitch, The following proportions for mixing the materials 
answer very well. First, to three parts of anthracite culm add one to 
two parts of coal pitch, brokea into pieces of about the size of peas, and 
mix them intimately together, either by hand or in a pug-miill, or by any 
other mechanical means. Second, to three parts of anthracite culm, add 
one part of pitch, and one part of small bituminous coal, and mix them 
as before described, Third, the anthracite culm may be mixed in the 








same poepertions with coal tar or with coal tar and small coal instead of 
pitch, but the patentee prefers to make the mixture with pitch. The 
proportions given above may be varied according to circumstances so 
long as enough bituminous matter is added to the anthracite culm to 
make it sufficiently adhesive to form a good coke. The above mixtures 
are to be put into an ordinary coke oven, and are to be treated in the 
ordinary way of coking common coal, 

1983. THomas Roperts and Jonn Dauz, Manchester, ‘ Obtais ing pigments 
from dye wood, and the application of a pigment to printing paper 
hangings.” — Dated 17th July, 1857. 

This invention relates to obtaining pigments from dye woods, and the 
principle proceeded upon is to immerse in a fluid containing a substance 
or substances which will take up the colouring matter as it is dissolved. 
Also the invention consists in the use of barwood as a pigment, and in 
the application of a pigment obtained from barwood to the purpose cf 
printing paper hangings. A method adopted for carrying out the first 
part of the invention is as follows, supposing it is desired to produce a 
pigment from barwood:—In a vessel of wood, or wood lined with lead, 
and containing from 500 to 600 gallons of water, the patentees place about 

7 ewt. of the ground or chipped wood. In this vessel is a coiled pipe 
with perforations, through which steam is blown, so as to raise the Auid 
to the boiling point. This having been done, fifty pounds of persulphate 
of tin are added, from which the oxide is precipitated by the dilution, as 
is well understood by chemists. The whole is then stirred, and the heat 
kept up for three or four hours, at the end of which time colouring 
matter will have been extracted from. the wood, and taken up by the 
oxide of tin, forming with it a bright red suitable for a pigment, but 
mixed with particles of the ground or chipped wood. Upon the fluid, 
however, being kept still, the latter will fall first to the lower part 
of the vessel, and the supernatant liquor containing the dyed oxide 
is drawn off into cisterns, It is then run through sieves to separate 
any remaining particles of wood, and subsequently washed to free it 
from adhering acid resulting from the process, after which it is run 
into filters, and the retained pulp is fit for use for printing on cloth, 
paper, or other substance, or for being otherwise applied as a pig- 
ment. If desired, however, the pulp may be dried, and used in that 
State as an article of commerce, 

1991. WitutaM Ciirr, St. Martin’s-le-Grand, ‘ Applying the air from th 
bellows and other means to the forge.”—A communication.— Dated 18th 
July, 1857. 

The object of this system is to apply the air from the bellows and 
other means to the forge, and to effect an improvement in the swith’s 
forge, and all such where the wind is created by bellows or ventilator, 
This improvement consists of the suppression of the oid pipe, and the 
substitution of a new one, through which the air is conducted by an 
orifice} opening into a reservoir or air box, and by this means the 
wind acts perpendicular beneath the substance that is to be heated. The 
advantages of the improvement are, First, the wind operates from the 
middle of the reservoir immediately beneath the substance to be heated, 
Second, the action of the wind may be moditied by the means of a 
register which regulates its force. Third, the obstruction of the feeding 
orifice of the pipe is impossible, the register being constructed in such a 
manner that its rotary action v.hen required pulverises the corrosion 
formed at the opening. Fourth, a great economy of fuel, Fifth, greater 
facilities for heating purposes. 

1993. Wituiam Epwarp Newton, Chancery-lane, ‘ Cutting metals or ether 
hard substances,”—A communication,—Dated 18th July, 1857. 

In rotary shears as before constructed there are two defects which 
operate against their perfect action: First, the beam over the stationary 
shear blade is in the way when cutting large sheets of metal, and the 
sheets cannot be conveniently turned or handled on this account ; 
Second, there has been no way of regulating the amount of draw and 
traversing motion of the rotary blade or shear, and the consequence is 
that much power is expended in producing no advantageous result, for 
it is obvious that the amount of draw given to the rotating cutter should 
vary with the thickness of the sheet to be cut, or that for taick plates 
the rotating shear should have less motion on its axis in proportion to 
its travelling motion along the table thaa with thin sheets. Now the 
object of this invention is to obviate these defects. This is effected by 
dispensing with the top beam, and supporting the carriage on which the 
moveable blade is mounted entirely on the frame that contains the 
Stationary blade, and by so gearing the carriage and rotary shear blade 
in it that their relative velocities can be changed, to produce the amount 
of drawing cut requisite for the machine to work to the best possible 
advantage. 

2000. Ricuarp ArciiBaLyD Brooman, Fieet-street, London, “ Pipes and 
tubes.” — Dated 20th July, 1857. 

This invention is designed chiefly for the making of copper tubes, 
and consists in a machine so constructed as to form the tube out of an 
ingot or casting of the intended metal, by rolling it, or forming it, upon a 
stationary mandril, the metal being stripped from the end of the 
mandril by the action of the rollers as it passes between them, The 
rollers are grooved in their edges with a groove which is a segment of 
a circle, so that when four (or any other convenient number) are 
brought properly together, a round hole will be formed where the rolls 
mitre together ; these rollers are geared together so as to be compelled to 
revolve alike, and they have also cross cuts made ia the grooves, which 
cuts, itis preferred, shall be made in a diagonal direction, or similar to a 
female serew. The material is held at one end by a swivel pin fixed ina 
strong frame, and so that the other end shall, when in place, only extend 
into, and terminate ip, the holes formed by the grooves, where the 
peripheries of the rolls join. When the ingot or casting is to be 
slipped on this mandril, that end of it which is between the rollers is to 
be withdrawn, and turned aside sufficiently to allow of the ingot being 
slipped on, and when replaced the end of the ingot will be caught by the 
revolving rollers, and the whole drawn through the cross cuts, forming 
grippers, as it were, to prevent slipping, and thus stripping the metal 
from the mandril, which forms the base for the crushing action of the 
rollers, A second set of rollers may be placed immediately upon the 
first set, and thus a further reduction and exten-<ion of the ingot will be 
effected upon that single heat. The metal being connected for further 
working in the usual way -until the whole is reduced to the degree of 
thinness required for any given tube, the tube being passed from one set 
of rollers to another set, having its central hole and ma il smaller 
until that object js attained. It may be finished in a dead nec 
sary.—Vot proceeded with. 


























2002. WiLLiAM Evwarp Newrox, Chancery-lane, London, “‘ Machinery ‘or 
feeding flour, and mixing and kneading dough for the maki of br.ad 
and biscuits,”—A communication,—Dated 20th July, 1557. 

The flour and water or other fiuid is supplied in thin films or sheets. 
and in close proximity with cach other, and in continuous streams, at or 
near the periphery of a circular trough, where the sponge is also supplied 
when making dough for fermented bread, where the operation of admix- 
ture begins, and where it can be carried on advantageously by means of 
a combination of rotating stirrers with fixed pins, whereby small quan- 
tities are acted on ata time; and as the operations of admixture and 
kneading progress, the matter, by the rotation of the stirrers, is gradu- 
ally forced towards the centre, where the finished dough is delivered 
throvgh an opening round the centre shaft, the supply of ingredients 
and the delivery of the finished dough being continuous until the required 
quantity of dough has been produced, One of the special objects of this 
invention is to effect the feeding in or supply of the flour in such 
manner as to avoid the tendency which flour has to pack, which ten leney 
has heretofore presented serious difficulties in operating ou flour, par- 
ticularly in damp weather. 














2008, Josian CLavenTon ARNALL and Gronar Greenuow, Ferry-bridge, 
Pontefract, Yorkshire, ** Manufacture ass bottios aud jars, aud the 
apparatus connected therewith.”— Dated 2st July, 1857. 

Tiis invention relates to the manufacture of glass botties formed with 
screw threads at their necks for improving the stopping of the same, 
and consists in making a serew thread inside the neck of the bottle or 
jar during the process of manufacture of such bottle or jar, without 
having recourse to a second heating of the neck thereot, or another pair 
of tools, as is at present the case, by which means a saving of time and 
labour is effected. The apparatus proposed to be used for this purpose 
con+ists of a spindle having a serew thread formed on its extremity, 
which screwed portion of the spindle is introduced into the neck of the 
bottle or jar under the process of manufacture. This spindle rotates in 
a socket tixed to a pair of spring arms somewhat similar to a pair of 
sugar tongs, ‘These arms are fitted with two " keepers” which grasp and 


















~ 


ee 








_160 


THE ENGINEER. 





Fes. 19, 1858, 








prevent the spindle from revolving when open, but when closed or 
squeezed together release the spindle, and permit of it rotating. The 
lower ends of the arms carry two revolving discs or rollers, which press 
upon and shape the outside of the neck of the bottle or jar, and squeeze 
the metal thereof into the threads of the screw spindle, so as to form an 
internal screw thread inside the neck.—Not proceeded with. 

2010. Freperick WARNER, Jewin-crescent, Cripplegate, ‘ Ball and other 
cocks and valves.”—Dated 21st July, 1857. 

According to this invention the barrel or fluid passage is formed with 
a valve chamber at its outer end, the outlet for the fluid being formed at 
the lower part of such chamber, below the valve, The upper part of 
the chamber is closed by a cover fixed by screws or other convenient 
means, To the under surface of such cover, where the spindle of the 
valves passes through it, is formed a projection, on which is fixed a 
flexible cup of leather or other suitable material which enters the upper 
part of the valve, which is formed of a hollow cylinder closed at the 
bottom and open at the top, The lower part of the valves presses on a 
suitable seat which is around the outlet passage, and it is preferred that 
the seat should be of flexible material. The spindle of the valve is fixed 
to the bottom thereof, and passes through the cover of the valve chamber, 
where it is acted on by the float lever or other instrument used for 
opening or closing of the valve according to the purpose to which the 
cock or valve is to be applied. ‘The pressure of the fluid acts on the 
upper surface of the cupped material, and presses its circumference in 
contact with the inner surface of the cylindrical valve, and the cylinder 
when raised and lowered moves over the cup which prevents the fluid 
passing into the cylinder below the cup. 

2020. Jounx Kina, Cannon-street, London, ‘ Preparation of peat and peat 
coke or charcoal, and machinery or apparatus for that purpose.”—A com- 
munication.— Dated 23rd July, 1857. 

In carrying out this invention the lumps of peat or turf, as taken from 
the bog, are thrown into a hopper, which conducts them to a series of 
rollers provided with blades or saws, and arranged in pairs or otherwise. 
These rollers are partially immersed in a vessel of water. The peat is 
torn to pieces by the rollers and blades, and diffused in the water, and 
conducted under or in contact with an agitator, which mixes it 
thoroughly with the water, and which also carries arms with oblique 
blades which crush any lumps which may have escaped the rollers and 
saws, ‘The pulp or mixture passes from the agitating compartment or 
vessel into a deeper vessel or well, whence it is raised by a wheel or 
elevator. The earthy matters or impurities fall to the bottom of the 
well, and are removed from time to time or continuously, The water 
may be conveyed back to the hopper by means of a pump, or fresh water 
may be introduced into the hopper. The pulp thus purified is delivered 
by the wheel or elevator to a draining machine or filter, which eonsists 
of a vessel with a false bottom of wire gauze properly supported. A 
number of vertical perforated tubes stand on the false bottom, at regular 
intervals apart. This vessel is filled with the pulp, and the water is 
allowed to drain away through the perforations in the tubes, and in the 
false bottom, The peat remains in the form of a jelly or paste, and is 
then fit for moulding or compressing. The machines for this purpose 
are varied according to the purpose for which the peat is to be used and 
the degree of compression required. Thus, when little or no com- 
pression is required, the paste is moulded by delivering it into a hopper, 
from which it is forced by a vertical helix or screw of varying pitch into 
a compartment, where it is seized by two rollers with notches or moulds 
in their peripheries, which mould it into separate blocks or pieces. 
When a greater degree of compression is required a conical helix or 
screw is employed, and made to work in a vessel of similar form, with 
deep grooves or blades for preventing the rotation of the material. The 
paste is received by a series of coupled rollers, which progressively reduce 
and compress it, until they deliver it into moulds which are removed by 
the and submitted to the action of a piston or set of pistons of 
corresponding form. A still greater compression is obtained by means 
of an hydraulic press, with a piston or pistons made to work with little or 
no friction, and of large area, ‘The moulds are made of a large size, and 
with wire gauze or perforated sides properly supported, so as to allow of 
the escape of the water. They are conducted by small railways to and 
from the hydraulic press. The peat may be left under compression for 
several minutes, or a longer or a shorter time, according to the degree of 
dryness required, Another hine is ployed for pressing and 
moulding the paste at the same time. 
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A series of pistons of gradually 
diminishing size are put in motion, in conjunction with an apparatus 
carrying # series of moulds in a cireular direction, and with a horizontal 
or vertical axis. At each movement of the series of moulds the paste or 
material becomes more and more compressed, until it is driven out as a 
hard compressed block or cake by the last piston. The apparatus may 
be varied by constructing it with a steam hammer te produce the com- 
pression. In all these machines the moulds or vessels containing the 
peaty paste may be heated by steam, The water is to a great extent re- 
moved from the peat by the compression, and the blocks or cakes are 
then desiccated by placing them in wagons or carriages in a stove or 
chamber, heated by the waste heat of the coking furnaces, or otherwise. 
Or the blocks or cakes of peat may be dried without the application of 
artificial heat, by passing over and among them a current of air which 
has been dried by passing it in contact with quicklime, or other substance 
capable of removing the moisture from it. The dried peat is coked in 
retorts, being contained in iron boxes or cases of the same form as the 
interior of the retort, When coked, the boxes are drawn out, and slid 
into close vessels or extinguishers, where the peat-coke or charcoal is 
allowed to cool without the access of air. Other boxes filled with peat 
are introduced into the retorts, and soon, The gases which are given 
off, and any waste portions of peat or peat coke are employed to heat the 
retorts. The tar and oils and other products of the distillation are 
collected, In some cases the retorts are arranged so as to receive a 
current of steam at a high temperature, to effect or facilitate the 
earbonisation. By this invention a very pure peat fuel is obtained, and 
by coking the peat a very pure peat coke or charcoal is obtained.—WNot 
proceeded with. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


** Tae THIRTEENTH,” AND HOw IT passeD Orr: No fresh Eruption—LNsoLVvent 
Esrares—LOonG-DATED BiLis: Movement against them—TRADE WITH THE 
Unitep States: Favourable Reports: How American Insolvents “ cut up" 
—SoOUuTH STAFFORDSHIRE AND BIRMINGHAM TRADES UNALTERED—THE 
Coa Trape at DupLey: The Workmen's Strike: Reduction in Prive extend- 
ing—THE Giass TRADE av Stoursaipoe—Tue Carrer TRADE aT KIppER- 
MINSTER—THE SUSPENSION OF SCHULTE AND SCHEMANN OF HamsuRGH— 
AsToN HALL AND PARK ror BinmincuHam—Tue Mippie Cass Epuca- 
TIONAL SCHEME AND DIRMINGHAM—SociaL ScieNcE Association: /is Con- 
stitution—RatLwaY AccIDENTS AND Brakes: Stour Valley and Trent Valley 
Accidents: Newall and Tay’s Brakes and M'Connell’s Steam Brake—Boaxp or 
Trape Reruass ror THe Mont anp THE YEAR: Decrease on the Month: 
Increase on the Year —Couiiery Exriosion ; Jlow do the Disasters occur? The 
Difficulty of Ventilation. 

* Tue thirteenth” passed over without any additional rupture in the 

already sufliciently jagged surface of the commercial world of South 

Staffordshire. It was thought that much subterranean rumbling 

could be heard a few days prior to that date, and that, “ the thirteenth” 

arrived, there would follow an eruption, whose lava would destroy 
not a little surface life. Happily, however, there has not been an 
outbreak from any fresh commercial Vesuvius in the fiery * Black 

Country.” 

The affairs of the insolvent estates already reported are in various 
stages of arrangement or realisation. The solicitors of Mr. F. C. 
Perry announce that the composition of 8s. in the pound bas been 
duly assented to and confirmed in the manner prescribed by the 
Bankrupt Law Consolidation Act. The composition is payable as 
follows :—2s. in cash, and promissory notes at four, eight, and twelve 
months for the remaining 6s. ; and the solicitors add where and when, 
during the week ending to-day (Friday), “ attendance would be given 
for payment of the composition.” 

The affairs of Wright and North, we are happy to find, are likely to 
be settled without either assignment or bankruptcy. An offer of 10s. 





in the pound in eighteen months, all guaranteed, has been accepted 
by the leading creditors; and no objection to such an arrangement is 
expected to be made during the formal proceedings in court. It 
should be added that these arrangements have no reference to the 
private estate of Mr. Wright, which is solvent. . 

The coalmasters of Oldbury and the surrounding district have held 
a meeting and passed the following resolutions :—“ That after the 31st 
of March next all accounts shall be payable monthly, on the 10th day 
of each month, for the preceding month’s account; payment to be 
made either in bills at not more than three months after date, or in 
om ; > the latter case a discount of not more than 2} per cent. being 
allowed. 

Respecting this movement it has been observed, the object is to 
curtail considerably the present system of credit. Up to this time the 
system has been a quarter's credit, and a three month’s bill a month 
after the quarter, making a credit of seven months, or to take the 
average of the first quarter, it may be said to be five months and a 
half. This lengthened term of credit has been found to work in- 
juriously for the coalmasters; it enables a vast number of needy per- 
sons to go into the trade; men without a shilling of their own to lose, 
who begin by getting a boatload upon short credit, and gradually 
squeeze themselves into the trade, with the certainty that after 
trading for a little time their creditors will be called together, and the 
balance sheet show a few shillings in the pound. The long credit 
system fosters the mischief, and if means can be adopted to put a stop 
to it, not alone the coalmasters, but others engaged in the trade will 
experience the benefit of it. At present no definite arrangements 
have been made, and the movement is in fact confined to that part of 
the district referred to, but we are informed that the proposal is to 
give a month’s credit and a two or three months’ bill at the end of 
that term, instead of the more lengthened period of five and a-half, 
or seven months. It is to be hoped that the trade generally will co- 
Operate in the endeavour to bring about some change of the kind. 
The pernicious system of long credits is the key to three-fourths of 
the evil which periodically affects the trade of South Staffordshire. 
The practice of giving four months’ acceptances in the iron trade 
originated in a very ditlerent state of circumstances to those of the 
present day, and until some such modification of credits as that con- 
templated by the coalmasters is adopted by those who are engaged in 
the iron trade, no mere exposure of the bad practices and dishonesty 
of one set of men will prevent others of the same class from obtaining 
credit to a large amount, to come before the public hereafter with the 
same abominable disclosures which have made the trading concerns 
of South Staffordshire a matter for public scandal during the last two 
or three months. 

In regard to the actual trade of South Staffordshire and Bir- 
mingham, either in regard to iron or hardware goods, there is no 
change to note upon our last week’s report. 

The advices from America are increasing in the favourableness of 
their character. A decided improvement sprang up in the monetary 
and commercial world of the States directly it became known there 
that the rate of discount at the Bank of England had been reduced to 
five per cent. ‘The houses having private representatives in America, 
report. most favourably of the United States market. By the-e we 
are informed that the letters received on Tuesday brought an increase 
upon the remittances that have prevailed since the panic, and also 
orders to a small amount; but that, although agents now manifest a 
disposition to be permitted to sell, yet the present quarter will ter- 
minate before there is any felt change in the demand from across the 
Atlantic. As a body, the traders of America are desirous of freeing 
themselves from the present responsibilities before they further burden 
themselves. The firms that have not a private connexion with 
America communicate reports less favourable than the foregoing, in 
regard to the period at which a revival of the American trade may 
be confidently looked for. No better evidence can, however, be 
adduced at the present time in proof of the soundness of the monetary 
and leading commercial affairs of the United States than the fact that 
although so large a sum of money as £450,000 was brought to this 
country by the last mail, yet that the gold in the New York banks 
had continued to accumulate; would that the South Staffordshire 
defaulting firms had “ cut up” like those of New York, and of America 
generally. We have seen a comparison of the assets of most of the 
British and the United States tirms that have recently manifested 
their insolvency, and it is immensely in favour of the American 
trader, who, if we are not mistaken, shows himself superior to his 
elder brother in the Old World by as much as twenty per cent. There 
can be no question that they will right themselves in much shorter 
time than similar firms will here at home, after reading us a severe 
lesson in commercial morality. 

The Times of Wednesday, in its y of the United States’ 
commercial news, to which we have just referred, logically reasons 
that if the reduction of our rate of discount to five per cent. had been 
amongst the main causes of the animation in the various markets, a 
further great ettect will probably be produced when it is known that 
we have gone down to three per cent. ‘To this it was added, ‘the 
prices of produce begin: to share in the movement.” And the digest 
concludes it as follows -—“ ‘The New York Central Railway had de- 
clared a semi-annual dividend of 4 per cent., and the report would 
show earnings for the six months, ending the 1st of February, of more 
than 43 per cent., after providing for expenses, interest, and sinking 
fund. ‘The Pennsylvania Railway report showed more than sufficient 
for a dividend of 8 per cent. A statement that the Collins’ steamers 
were for sale, and would cease running, had been formally contra- 
dicted; the Atlantic being advertised to leave New York on the 13th. 
The next vessel to arrive is the Fulton, which may be expected on 
Thursday ; and will, probably, have a further amount of specie.” 

The notice to the thick coal colliers, on the west of Dudley, for a 
reduction in their wages from 5s. to 4s. per day, expired on Saturday 
evening last, and in consequence a general strike took place in Kings- 
winford and Rowley parishes, Upwards of two thousand men and lads 
were thus out of employment. No meetings have been held, and the 
colliers have conducted themselves very creditably. Some few com- 
menced work at Kingswinford on Tuesday at the reduced price, and itis 
anticipated that by the time this appears in print all will have resumed 
work at the drop. 

Coal has been reduced east of Dudley 1s. per ton, and ultimately the 
colliers in that district will have to submit to a lower rate of wages. 

The glass trade in the neighbourhood of Stourbridge has been ra- 
pidly getting worse during the last three or four weeks, and conse- 
quently the men are very badly off. At some of the principal manu- 
factories as many as twelve or fourteen men have been discharged 
every week, and the work of those remaining reduced considerably. 
The trade, indeed, is considered to be in the worst position it has oc- 
cupied for some years, and unfortunately this is likely to last. 

Respecting the Kidderminster trade, it may be observed that the 
weavers kave begun to work at a farthing a yard reduction, to make 
the prices of Kidderminster equal with Halifax. 

In the midst of the monetary panic which occurred at Hamburg in 
December it was announced that the respectable firm of Schultte, 
Schemman, and Co., had fallen into difficulties. The house had ex- 
tensive transactions at Birmingham, Wolverhampton, and Sheffield; 
and in consideration of this it may be desirable to publish a circular, 
issued by the firm, received in this country by Saturday's post :— 

“* Hamburg, 13th February, 1858, 

“Dear Sir,—It affords us much pleasure to inform you that our 
statement of affairs which was placed before the Board of Trade 
| Hamburg], has proved very satisfactory to those of our creditors 
who were present, our assets exceeding our liabilities by rather more 
than 20 per cent., after having deducted full 20 per cent. fur doubtful 
debts and unforeseen events. Our business, therefore, experiences no 
interruption, and we have no hesitation in saying that we shall be in 
a position to commence paying the first dividend in April next. 

“We are, &e., 
“ D. ScHEMMAN.” 

The above is countersigned by the administrators to the estate 
under the demise of a former member of the firm. 

A movement has been a long time on foot in Birmingham to pur- 
chase Aston Hall and grounds as a place of public recreation. On 
Tuesday the hall and grounds were taken possession of by the interim 








managers, a commission on a popular scale having been formed for the 
purchase. The first instalment of £3,500 is paid; and the contract 
for the purchase signed by the two contracting parties—the vendors 
on the one part and the interim managers for the town on the other 

art. The conditions of sale are very advantageous to the share- 

olders, as will be evident from the fact that they are to have posses- 
sion and use of this place for the nominal rental of 20s. per annum. 
The mayor expressed, amid much cheering, his warmest sympathy 
with the object. He deeply rejoiced in the fact that the working 
men of the town would have such a place for recreation and enjoy- 
ment, and everything which he could do to assist in the matter 
should be most heartily done. The moral good of such a place could 
not be exaggerated; for as the people’s love of nature increased, so 
would increase their veneration for nature’s God. 

The general committee of the University Examination Society for 
Birmingham and the midland district held its tirst meeting on Tues- 
day. The clergymen and gentlemen present seemed sanguine as to 
the success of the scheme. It was intimated that the Cambridge 
University had passed its statute on the subject of middle class exa- 
minations, but that it was not of so liberal a character as that of the 
sister university—Oxford. While Oxford grants certificates of merit, 
and also the degree of A.A., Cambridge concedes certificates only. 
It appears, moreover, that the question of the title has only been ad- 
journed by Cambridge, and there is little doubt that the university 
will, ere long, be constrained to imitate the more liberal example of 
Oxford. For the Oxford examinations there are in the meantime to 
be four local centres, Birmingham being one of these. 

A constitution and code of laws for regulating the proceedings of 
the Social Science Association have been framed, and will be sub- 
mitted to a meeting of the members this day (Friday) week, in London, 
for confirmation. Members are to be of three kinds: Ordinary, paying 
a guinea a year, or life subscription of ten guineas, and having all the 
privileges of the institution; corporate members, that is, representa- 
tives of societies subscribing to the association, also paying a guinea 
a year; and assvciates, paying ten shillings to the funds any year. 
The two first classes receive copies of the transactions gratuitously. 
The association has a president, vice-presidents, presidents of de- 
partments, general secretary, treasurer, and secretaries of departments, 
All the officers are elected at the annual meeting, on motion, by show 
of hands. ‘The association is governed by a council, consisting of the 
officers abovenamed, and of sixty members elected at the annual 
meeting, on motion, by show of hands. 


RAILWAY ACCIDENTS AND BRAKES. 


The reports of Captain Tyler, R.E., of the Railway Department of 
the Board of Trade, upon the accidents which occurred in October 
and November last, on the London and North Western Railway, have 
just been printed, and delivered to both Houses of Parliament. The first 
accident occurred, it will be remembered, near to the Dudley Port 
Station of the Stour Valley section of the line, a ballast train being 
dun into by a passenger train from Birmingham to Wolverhampton. 
The different causes that combined to produce the accident are thus 
enumerated by Captain Tyler in his report:—1st. The head guard of 
the ballast train left his time table behind him, and having procured 
a different one, which was not intended for his use, and which he did 
not understand, was led into error by it, and induced to take his train 
on the main line when a passenger train wasapproaching. 2nd. The 
driver of the ballast train, who ought also to have had a time table 
for the Stour Valley line, had never applied for one, and had not been 
supplied with one. 38rd. The signalman of the ballast train did not 
go as far to the rear for the protection of that train as he was 
ordered to go by the regulations, though he appears to have believed 
that he was doing so. Captain Tyler suggests improved regulation, 
with regard to the ballast trains running between Dudley Port and 
Rugby, and the use of a greater amount of brake power in the pas- 
senger trains. Newall’s brake, which may be applied to several 
vehicles with greater rapidity than the ordinary brake can to a single 
van, has been used on the East Lancashire Railway for several years, 
and a similar brake was then in trial on portions of the London and 
North Western line. “If,” says the report, ‘each of the guards had 
been able to apply such a brake to three vehicles on the present 
occasion instead of to his own van only, it cannot be doubted that 
the passenger train would have been stopped in from 200 to 300 yards 
less space, and this collision might have been altogether avoided.” 
The Board of Trade, in transmitting the report to the Secretary of 
the London and North Western Railway Company, suggest through 
Captain Galton the desirableness of applying M‘Counell’s steam brake 
to all engines of express trains, as well as extending the use of 
Newall’s or Tay’s brakes for carriages. 

,. The other accident occurred on the Trent Valley section of the line, 
three miles to the north of Rugby, and was caused by the screw 
coupling—by which the tender of the engine was connected with the 
leading van—giving way ; and the engine becoming, in consequence, 
separated from the train, which was the up night mail. Although, 
as it fortunately happened, unattended with any serious consequences, 
this was one of the most remarkable accidents on record. Captain 
Tyler observes that, if it had not actually occurred, it would hardl 
be considered within the verge of possibility that a mail train travel- 
ling at full speed should produce three collisions within itself. Such 
appears to have been the case, however, for the carriages ran against 
the tender, owing to the speed being slackened as soon as they became 
detached, and, by the subsequent rebound of the buffers, the train was 
separated into three portions, which ran into each other before the 
whole came to a stand. Captain Tyler attaches no blame to the com- 
pany, or any of their officers or seryants; the only means of guarding 
against such singular accidents being a careful selection of thoroughly 
sound couplings 

THE BOARD OF TRADE RETURNS. 

We make the following extract from a digest in the Birmingham 
Daily Post of ‘Tuesday, of the accounts of the Board of Trade for the 
month and year ending December 31st, 1857, which were issued on 
Monday. They show that the total declared value of British manu- 
factures and produce exported during last year was £122,155,237, 
being £6,328,289 more than in 1856, and £22,457,152 above the total 
of 1855. ‘his large increase in the value of our exports is the more 
remarkable, as, owing to the commercial panic prevailing towards 
the close of the year, the value of the December exports was only 
£7,148,041, being £1,667,401 less than in the corresponding month 
of 1855, and £2,897,185 /ess than in December, 1856. While all 
our textile manufactures were depressed during the closing month of 
the year, the linen trade alone shows a diminution upon the exports of 
the entire year. 

The following table shows a declared value for the two years of the 
exports of the articles which increased during December, as compared 
with the same month of 1856:— 





1856. 1857 

CR «és +6 be ce os ws cw oe ROLE. 2 ORL 
Hardwaresand cutlery .. 2. 4. «2 3,747,993 .. 4,016,327 
Copper, wrought es 92 «6 ce 6¢ SOmpAGL 5 451,312 
en «ee. 40 oe seams weap BORE: of Bee 
Plate, plated wares, watches, and 

jewellery .. > ~« «2 - eo « Ce . ae 
Steam engines .. .. 2 «se oe 819,067 .. 1,062,256 


‘he articles of which the foreign demand declined during the 
month form, unfortunately, a much Jonger list, as the following table 
shows :— 


1856, 857. 

Farthenware and porcelain., .. .. £1,334,118 .. £1,488,668 
Machinery (other than steam engines) 1,897,386 2,820,737 
SRE ss ce ae es te ee os EE ee 
» barandrod .. .. os «s oe 217,524 .. 6,257,065 

» Wire te we we ae oe 195,034 .. 243,399 

~ OR we se oe Sa ne os SU ow Te 
»» Wrought eo so ce co ce 3,720,433 .. 3,979,396 
Steel i a ee tee 735,823 .. 748,351 
Copper, unwrought .. .. .. «. 673,224 .. _ 852,047 
2 sheetsand nails .. .. .. 1,664,648 .. 1,667,7-2 
Ses. os te ae ak. ee, ber te 582,269 .. 653,411 
Tin plates... co oo oo ce co 3,607,008 .. 1,000,903 


An examination of the exports of the year, as regards their distri- 
bution among the markets of the world, shows that the shipments of 
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earthenware to the United States fel! off considerably, the increase 
being due to an extension of trade with Australia and Brazil. As 
regards hardwares and cutlery, the only markets which show a 
falling off upon the result of the twelve months are the American and 
Hanseatic, the exports to France, Brazil, the East Indies, and Aus- 
tralia, having considerably increased. The exportations of steam 
engines to Holland, Spain, and Canada, declined, but there was an 
increased shipment to Russia, Denmark, France, India, and Aus- 
tralia. As regards other kinds of :nachinery, the chief demand was 
for Russia, Holland, France, and the East Indies. The chief con- 
sumption of British pig-iron during the year was in Russia, Holland, 
and France; while, though the largest shipments of bar and rod iron 
were to the United States and India, there was a decrease in both 
cases, while the exports to Holland, Sardinia, Canada, and Australia 
show a considerable augmentation. The shipments of cast iron to the 
last-named country declined, but there was a larger exportation of 
wrought iron thither and to Canada. In copper and yellow metal 
sheets there was little improvement upon the trade of 1856, the 
exports to Holland, the United States, and Brazil, have fallen off to an 
extent not counterbalanced by the increase in respect of those to the 
Hanse ports, Belgium, and India. 

The import trade of the year was, on the whole, active; but though 
the articles of home consumpiion, which experienced a decline, as 
compared with the preceding year, were few in number, they included 
some of the greatest importance, as corn, cotton, cocva, rice, and tea. 


COLLIERY EXPLOSIONS. 


The following sensible remarks upon the wholesale slaughter 
in coal pits which has recently so humbled men of science, and is 
rending the heart of the country, appeared in the Birmingham Journal 
of Saturday—“ Forty men killed.”. What, again ?—or is it the accivent 
we heard of a few daysago? We fear it is another. The placard says, 
“ Dreadful colliery explosion yesterday ;” but we shall learn all about 
it from the papers in a few minutes. Alas! it is as we feared, another 
accident, as these periodic slaughters a:e called; all the details so 
different, that it is impossible any longer to hope that it s but a fresh 
version of an explosion we have already heard of. How sickening 
the details!—the pit still on fire—wives, mothers, sisters, still running 
about in wild despair; children, poor things, too young to understand 
the dread sorrow that has overtaken them, crying because their 
mothers cry Of the missing, so many are young unmarried men, so 
many old men, and so many boys. By their deaths so many widows 
and orphans are made, so many aged mothers and young sisters left 
destitute, so many happy homes broken up. In a moment, and with- 
out warning, forty men scorched, suffocated, torn limb from limb, and 
burning in a fiery gulf, whence nothing, perhaps, but their whitened 
bones will ever be recovered. A dreadful thing to read of—how much 
more dreadful to see! Few of our readers have ever seen such a sight. 





We have,—and the recurrence of these colliery explosions recalls from | 
time to time a scene, the mere recollection of which makes the heart | 


sink. How do these disasters occur? Can they be prevented? They 
occur thus :—From fissures in the coal beds, carburet ted hydrogen gas 
frequently escapes in large quantities; when mixed with air, an ex- 


plosive atmosphere is produced; and, on the introduction of a flame, | 


the gaseous mixture kindles with a terrible explosion. Some of the 
miners are killed by burning; others, who have escaped death in this 
way, are suffocated by the carbonic acid gas, or choke damp, left after 
the explosion. The existence of an explosive atmosphere can be 
readily ascertained by the safety lamp. This instrument, which is 
simply a lamp enclosed in a cage of wire gauze, indicates by the 
enlargement of its flame, and other well-known appearances, when the 
air into which it is carried is charged with fire-damp, as the explosive 
gas is called. This instrument is useful only as an indicator of danger. 
If it warn the miner that the air is charged with gas, his 
only safe course is to abandon that part of the mine. Many 
attempts have been made to improve the illuminating power 
of the safety lamp, so that it shall give out light enough to 
enable the miner to work by. These attempts have failed, and we 
hope they will ever fail. What! shall we tempt a man to work in an 
atmosphere, where the thoughtlessness of his neighbour or any one of 
a thousand accidents may in a moment plunge him into eternity? It 
is a delusion to suppose that the safety lamp is safe. It is not, and in 
the nature of things cannot be, if by safety we mean exemption from 
danger. We know very well that if we take many of the ingeniously 
constructed safety lamps that have been from time to time exhivited, 
and immerse them in explosive mixtures, they will not kindle the gas. 
But the miner wants to light his pipe, and to do so he opens the lamp. 
“ But I will lock it down,” says one, “so that he cannot.” Granted; 
but he will push a lucifer match through the meshes, and in that way 
get alight. “But I make the meshes so fine that he cannot,” says 
another. Granted; still he foils you; and see how easily he does it. 
He holds the lamp inclined, and the flame heats the wires so hut that 
it kindles the lucifer match he touches against its outside, and all your 
precaution is frustrated. In such a state of things there can be no 
safety. Ninety-nine men may have too much sense to be guilty of 
the folly described, but the hundredth has not, and his act brings death 
to all his comrades. There is no safety but in the absence of the ex- 
plosive gas, and this can only be got rid of by proper ventilation of the 
mine. 

We are not going to discuss the various methods of ventilating 
mines which have been proposed. We only wish to indicate some of 
the more important data on which these methods are founded, and, by 
directing public attention to the subject, do something towards excit- 
ing that interest in the safety and welfare of the miner which will 
lead to the suppression of the dreadful calamities which are of late 
of such frequent occurrence. Let it be noted then, that the gas which 
occasions explosions in coal mines is lighter than air, and consequently 
will of itself escape, providing we supply it with ascending chaunels, 
This is difficult, perhaps in many cases impossible. It may otherwise 
be removed by driving currents of air through the mine. This, too, is 
difficult, for a current of air will not wind through all the sinuosities 
of a tortuous passage, so as to clear them, but will take the straightest 
course it can tind. Deflectors placed in its path but very unperfectly 
compel it to leave its direct course. ‘The ventilation of mines is thusa 
difficult matter. But human life is too precious, or should be, to be 
exposed to a risk which any amount of trouble can remove. That all 
the care which might be taken is not taken, almost every one of these 
explosions demonstrates. We are so accustomed to hear of colliery 
experiments, that we regard them as matters of course But let any- 
one take the trouble to ascertain how many lives per annum are on an 
average sacrificed, how much misery is endured that may be averted, 
how many homes destroyed that were once happy, how much pauper- 
ism, poverty, and crime engendered, as the consequences of these 
explosions ; and, when the frightful total is ascertained, ask himself 
whether these said results should not be avoided, even though he have 
to pay an extra shilling per ton for his coal, or a thousand a-year be 
struck off my lord’s income. 


Tue GRAvEYARDS OF THE CrimEA.—The Literary Gazette makes 
an announcement of some interest, that the Emperor of Russia, imme- 
diately afver the evacuation of the Crimea by the allied troops, directed 
an elaborate ground plan upon a large scale to be made of all the lo- 
calities which bad been used by them as cemeteries. This plan was 
prepared with the utmost care by Russian officers of engineers, and 
accompanied by an album, in which the inscription on every grave 
was entered at full length, with reference to the plan. At the same 
time the Emperor issued an ukase that no grave should be interfered 
with—a regulation which has been strictly adhered to. 

Merino Sureep in ALGreRIA.—Experiments for propagating the 
breed of merino sheep lately made in Algeria have been perfectly suc- 
cessful. The best animals were furnished by M. d’Assuilly, residing 

t Aureille, in the arrondissement of Arles. At the request of the Go 
vernor-General of Algeria, M. Bernis, veterinary surzeon of Algiers, 
has just selected from M. d’Assailly’s flock 100 ewes and 35 rams, in- 
tended for breeding in the colony of Algeria. M. d’Assailly is re- 
markable for his care of this valuable race of animals, which come 
direct from the first merinos imported from Spain in 184 for the 
aon Josephine, and this flock now consists of from 8,000 to 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Joit-Stock Baxkinc Compantes: Satisfactory Dividends—“ CHATSWORTH :” 
To be Open to the Public under the new Duke's Regime—A New Gun—Fine- 
WoRKs IN Towns: The Manufacture not to be carried on in Shefield—Suer- 
FIELD FREE Liprary: Shall it be Opened on Sundays? Talk, Talk, Talk— 
Tue StTRike aT THE HOYLAND AND ELsecan IRoxwonks: Termination of 
the Dispute: Letter from the Employers—Tue Stwznrace or iIpswicu: Mr. 
Bruff's Plans—Mx. Brurr and THE EasTERn Counties Rattway Company 
—THE LATE General Havetock: Monument at Sunderland—Tue Sunper- 
LAND New Baince—THEe Marceioness OF LONDONDERRY AND THE SUNDER- 
Land Dock Compayy: Arbitration—Tue SMoKE NUISANCE To BE “PUT 
Down” aT Sovra Sutetps—Dr Laivinesrose’s “ Launen :” Supplied by 
Mr. Laird, of Birkenheal—Tue AvMIRALTY AGENT aT LivenPooL: Retire 
ment of Captain Bevis. RN—Tue Corusioy Last Year at THE Monk's 
Feray Juncrion on THE BrmkenneaD, Lancasnine, AND CHESHIRE JUNCTION 
Ramuway: Report by Lieut.- Col. Yolland, RE —East Lancasntre Ratway: 
Rainford and Ormskirk Branch—LavexPoo, Matrers: L£stablishment of a 
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JomntT-stock banking companies in the provinces appear on the whole 
to be tolerably successful m their operations. For instance, the Dar- 
lington District Banking Company have just declared a dividend at 
the rate of 8 per cent. per avnum on the company’s stock, and set 
aside a further sum equal to 16 per cent. from the net profits toa reserve 
fund. At the twenty-first annual general meeting of the Carlisle and 
Cumberland Banking Company a further dividend of 6 per cent. for 
the half-year, with a bonus of 11 per cent., was declared, making a 
total distribution amounting to 23 per cent. on the capital, free from 
income tax for the year. At the annual meeting of the Stamford, 
Spalding. and Boston Banking Company the directors declared a divi- 
dend of 10 per cent. upon the capital as increased out of the profits of 
last year, a bonus of £4 per share, and added another £10 per share 
to the capital, The net profits of the year were stated at £18,267. 

The new Duke of Devonshire is going to follow the example of his 
kind-hearted predecessor, by throwing the princely grounds at Chats- 
worth open tothe public during the summer months. 

The Doncaster Gazette states that Mr. Dobbs, of the Holmes Iron- 
works, Rotherham, is about to patent a new gun, which is likely to be 
an important novelty. It is stated that the gun, which only weighs 
24 Ib., is able to project a ball twice its weight to a distance of from 
1,000 to 1,500 yards. The ball, which is about nine to twelve inches 
long, is hollow, and fits upon the barrel of the gun. At the end is a 
globe, which can be filled with combustibles and used as a projectile, 
thus dispensing with the heavy metal required to throw balis to a 
great distance, some intricate machinery acting upon it when the 
powder is fired. The ball can be carried by one person, the gun by 
a second, and the stocks by a third. Mr. Dobbs intends very shortly 
to submit the guns to the inspection of Government, and a trial will 
take place at Woolwich. At atrial made in the presence of several 
gentlemen interested in the experiments, they were entirely successfal, 
and in one or two cases the farthest range attained was 1,300 yards. 

At the inquest on the bodies of the three individuals who lost their 
lives, as stated last week, in consequence of an explosion at a tirework 
factory at Sheffield, the jury returned a verdict to the effect that the 
deceased had been killed by an explosion of fireworks, but of the 
cause of such explosion no satisfactory evidence could be given to the 
jury. The foreman inquired whether the jury ought not to express 
some opinion as to permitting the manufacture of fireworks in such 
thickly-populated neighbourhoods? ‘The coroner said he had already 
drawn attention to this matter, and had no doubt some action would 
be taken upon it by the Town Council. Mr. Raynor, who had shortly 
before entered the room, said there was no bye-iaw to prevent the 
manufacture of fireworks, but Mr. A Smith and he had been looking 
into the old Act of Parliament on the subj ct, and he was quite satis- 
fied that there was power to prevent such manufactures being carried 
on anywhere in the town. He had already given notice to close several 
manutactories of fireworks, and if persons who knew of others would 
give him notice, he would take care they were puta stop to. 

A question which has excited great interest at Sheflield of 
late has been a movement to procure the opening of the Free 
Library on Sundays. The subject was discussed last week in 
the Town Council at enormous length, and the proposal to 
open the institution as requested was negatived by twenty-five votes 
to fifteen. The debate was distinguished by a good deal of oratorical 
ability, but it affords another illustration of the tendency of local bodies 
te degenerate into mere talk. We find eight columns of theological 
arguments, sharp personalities, and ad captandum diatribes; and at the 
end of the report the significant note—* The rest of tie business was 
adjourned to the next meeting.” ‘This evil is not confined to Sheffield, 
—if it were we should not call attention to it; but it is a fault distin- 
guishing most ec llective bodies frem the great council of the nation 
downwards. Probably, it is due to the tempting influence induced by 
the labours of that usetul class, rather vaguely described as “ the 
reporters,” The evil is, that in the desire to rush into oratory, and, 
consequently, into print, public men too frequently lose sight, to a 
great or less extent, of real practical business, But we are “talking.” 

The strike of puddlers at the Hoyland and Elsecar Ironworks has 
terminated, the men having accepted the terms proposed by their 
employers, after having been “out” seven weeks. An explanatory 
statement by Messrs. W. H. and J. Dawes, the proprietors of the works, 
accidentally escaped attention last week; and as some observations 
from a“ workman” appeared, it is but right that the other side of the 
case should be given, although from the termination of the dispute 
the matter has necessarily lust some of its interest. Messrs. Dawes 
observe:—“ The sympathy which our puddlers evidently wish to 
create, in the minds not ouly of the public, but of their fellow-work- 
men also, in the Staffordshire and other districts (with whom they 
have been in daily communication), in consequence of the injustice, 
as they assert, of our giving notice of a ‘urther reduction of 6d. a 
ton, would, upon the face of it, appear to be in their favour; but at 
the same time they forget to state the 6d. a ton only applies to a 
certain number—say some twenty or thirty—who work for what is 
called duubling for plates, and for which they have always been paid 
an extra shilling a ton—being 6d. a ton more than is paid by any 
other works. But of this fact we were not aware until the week we 
put the notice out, as we had then been informed of it by other pro- 
prictors, who requested we would at once assimilate the price of this 
description of work with theirs. Hence the notice and the protracted 
atrike of the whole of the men, because the favoured few are unwilling 
to relinqui>h the advantage they have so long enjoyed, but are foolishly 
bringing di-tress and misery, not only upon their own families, but 
upon hundreds of other workmen, who would have been at work from 
the first, but cannot without them. ‘The ironstone getters, we are glad 
to say, are not affected by this strike, as there is plenty of work for 
double the number of hands now employed; as, unfurtunately, we 


have been so short of this material, that we were obliged some months | 


ago to blow out one of our furnaces. The colliers are only partially 
at work, consequently they have been suffering very considerably for 
the last six weeks. In conclusion, we would state that from the ve 
first of our commencing operations here we gave the puddlers 6d. a 
ton more than they could get elsewhere, and have continued it to the 
present time, and shall still do so, We, therefore, think we may justly 
claim to still be considered as liberal employers.” : 

In reference to the resolution of the Ipswich Town Council to re- 
consider the plans of Mr. Bruff. C.E., for the sewerage of the town, 
that gentleman requests the public to suspend their judgment until the 
facts are before them. It would be obviously improper for me (says 
Mr. Braff) to refer to the proceedings of the sewerage committee, or to 
suzgest the probable course which they or the council may pursue 
further than to express a hope that the fullest publicity will be given 
to every circumstance connected with the plans animadve:ted upon; 
feeling assured that by such means alone will the public mind be dis- 
abused of its prejudices, and prepared to consider the whole subject 
upon the sound basis of truth, 

Apropos of Mr, Braff, the half-yearly report of the Eastern Counties 
Company states that he has been appointed by the Norfolk and 
Eastern Union Companies inspecting engineer of their way and works, 
The report also states that Mr. Bruff has commenced proceedings to 
recover from the Eastern Counties Company upwards of £6,000 for 
professional services, 

The subscription for a monument to the late General Havelock, at 
Sunderland, amounts to £500, 

The operations at Sunderland new bridge over the Weare are so 
advanced that it is exnected that the traffic will be turned on to the 
temporary erections by the end of next month, 

Mr. Kemplay, Q.C., has just made an important award on matters 
in dispute betWeen the Marchioness of Londonderry and the Sunder- 
land Dock Company, relative to the facilities provided by the company 
tor the shipment of the coal from the collieries of the Marchioness in 
the Sunderland Dock. There had existed an arrangement between 
the Dock Company and Lady Londonderry as to the shipment of her 
coals, with a proviso that all disputes that might arise should be 
referred to the Board of Trade. In pursuance of this proviso, the 
Board of Trade had made an award of certain facilities of shipment to 
the Marchioness, which her ladyship complained the company «id not 
fultil, and brought an action against the company at the late Liver- 
pool Assizes—to which the venue had been changed from Durham. 
Without going into the case, a verdict, by consent, was entered for the 
plaintiff, for the £20,000 damages, which her ladyship claimed, subject 
to a reference to Mr. Kemplay, Q.C., as to amount. The inquiry ex- 
tended over three days, and Mr. Kemplay then took time to consider 
his judgment. This has now been given, and the dispute is settled by 
an award of £970 to Lady Londonderry, the parties to bear their own 
costs, 

The South Shields corporation have, through their Improvement 
Committee, instructed their surveyor to take steps to “put down” the 
smoke nuisance in the town. 

Mr. Jobn Laird, of Birkenhead, has completed a remarkably little 
paddle-steamer, which he has constructed specially for the navigation 
of the great Zambes river, on the south-east coast of Africa, in con- 
nexion with the expedition which is expected to sail from Liverpool 
in a few days, under the direction of Dr. Livingstone. The “launch” 
is seventy-five feet long, by eight broad, and three feet deep. She is 
made of steel plates, formeu of the patent homogeneous metal described 
by Mr. W. Clay, in his paper read before the Society of Arts. With 
half the thickness of ordinary iron these are double the strength, so 
that, one-half the weight of a vessel constructed in the usual way, she 
will be twice asstrong. The boiler, which is also made of these steel 
plates, will bear four times the amount of pressure that will be 
required. 

Captain Bevis, R.N., having been recently promoted to the rank of 
Post-captain. retires from the office of Admiralty agent at Liverpool. 

Lieutenant-Colonel Yolland, R.E., has just delivered h's official 
reports on a collision which occurred in August last at the Monk’s 
Ferry Junction, on the Birkenhead, Lancashire, and Cheshire Junction 
Railway, between a passenger train belonging to that company and a 
goods train belonging to the Great Western Company, has just been 
printed, Lieutenant-Colonel Yolland coneludes his report, which 
bears evidence of being the result of a careful and impartial inquiry 
into all the circumstances, by observing that the collision appears to 
have resulted rather from defective arrangements and the faulty 
construction of the siding than from neglect on the part of the 
servants of either company. The Board of Trade, in transmitting 
this report to the secretaries of the two companies, through Captain 
Galton, R.E., state that it appears to them very unadvisable, and 
likely to lead to danger and inconvenience, for one company to work 
over the lines of another without defined regulations. They urge 
upon the two companies the advisability of causing such regulations 
to be drawn up for governing the use of the Birkenhead, Lancashire, 
and Cheshire Junction Line by the Great Western Company as might 
be sufficient for securing safety, without being an impediment to the 
traffic; and of causing such regulations to be strictly adhered to. 
Since the accident, it is stated, that proper signal posts have been 
erected, and the arrangements generally improved. 

It is expected that the brauch railway from Rainford to Ormskirk, 
completing the communication between St. Helen’s and Southport, 
will be opened on the Ist of March. 

A Society of Fine Arts has been established in Liverpool. At a 
meeting held last week, letters approving of the principles upon which 
the society was proposed to be founded, and stating their intention to 
forward pictures for exhibition, were read from the following artists : 
—Thomas Faed, Frederick Goodall, W. 2. Frith, Sir George Hayter, 
Thomas Sydney Cooper, A. Solomon, Charles Branwhite, Erskine 
Nicol, A.R.S.A,, J. C. Horsley, E. M. Ward, and Mrs, W. Oliver. 


The Liverpool Town Council have appointed Mr. Hawksley con- 
sulting engineer for the Rivington Water Works, at a salary of 200 
guineas per annum, and travelling expenses; Mr, Gates, superinten- 
dent of the reservoirs at Rivington, at a salary of £150 a year, with 
house rent, and the use of a horse; and Messrs. Caldwell and Jones 
to act under him, the former at a salary of £100 per annum, and the 
latter at 30s. per week. 

The dividend for the last half year on the old shares of the St. 
Helen’s Canal and Railway Company was 15s. upon the old shares, 
instead of 25s., because of the dispute with the London and North- 
Western Company. The London and North-Western Company hav- 
ing refused to join this company in the projected line from Garston to 
Liverpool, the agreement between the two companies thereupon ter- 
minated. The report was adopted, it being understood that the 
—> dispute should, if received, be paid as a supplementary 

ividend. 

The half-yearly report of the North-Eastern Railway Company 
states that the construction of the docks at Jarrow continues to make 
satisfactory progress, and, with favourable weather, they will probably 
be opened in the autumn of the present year. 

Some of the railway schemes projected last autumn have fallen 
through. The report of the Eastern Counties Railway Company 
notices the withdrawal of a line from Southend to Burnham, a line 
from Pitsea to Battlebridge, and a branch from the Tilbury Extension 
to the Victoria Docks. 

An important meeting has been held at Liverpool, of master 
mariners and others interested in the mercantile marine service, for 
the purpose of considering certain alterations and amendments in the 
Mereantile Shipping Act, and the propriety of adopting a memorial to 
her Majesty in council to grant a charter of incorporation to the 
service, The resolutions were carried unanimously. It is sought to 
render the local marine boards more efficient by composing them of 
practical seamen, and a large fund is to be raised for the purpose of 
establishing colleges, where disabled seamen may be maintained, and 
their children educated. It is suggested that one of these colleges 
should be at ‘London, another at Thcepedt another at Newcastle, 
another at Glasgow, and another at Bristol. The Mayor of Liverpol 
presided over the meeting, which was influentially attended. 

The project for establishing an arboretum at Colchester has failed. 

The half-yearly report of the Eastern Counties Railway Company 








speaks favourably of the experiment made during the last summer of 
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conveying passengers and goods to and from Harwich, in connexion 
with Rotterdam. A very fair business has been done in both. The 
service has been regularly performed, and if resumed in the coming 
sprin, an increase during the ensuing summer may reasonably be 
calculated on. ’ 

‘This same report is of an encouraging character generally, as a great 
reduction appears in the working expenses of the company. As regards 
the locomotive stock it is stated that no addition to capital has been 
made; on the contrary, £14,355 has been spent out of revenue for 
new engines and carriages to replace plant rendered unfit for use. 
There is an addition to capital for land purchased of £2,349, and for 
new works of £1,942, the interest on which is to be paid by the asso- 
ciate! companies, and £572 for opposing the Pitsea and Colchester 
With regard to the deferred permanent way re- 


lines of last session. 1 
newal fund, in 1856, prior to the accounts for December being closed, 
punt was £137,760 


the amount at the debit of this a 
crease in three and a half years’ accounts has been £60,000 all borne 
by revenue. The directors state that the locomotive department is in 
a most satisfactory condition, and that all charges for plant, except 
4s are required for opening a new line, or otherwise specially re- 
red, should be borne by revenue. It is also stated that the sum of 
£209,720 was expended from June, 1855, to December, 1857, in re- 
newals of permanent way and improvements of bridges, exclusive of 
the sum required for the ordinary maintenance of way, which was 
harged separately. 
i ie Coan of Exchequer, the other dar, “ Teasel v. the East em 
Counties Railway Company,” was a care of some importance. The 
plaintiff brought his action to recover damages for injuries sustained 
by a mare which he had sent by the line. Mr, Teasel bad purchased 
the animal at an auction at Aldridge’s Repository for £24, but she was 
proved to have been worth £40. Hle sent her to the country in one 
of the horse-boxes of the company, and it was alleged that owing to 
some defect in the truck, she had injured herself by getting one of her 
feet under the partition, and that she bad received further injuries on 
the head, by which her brain and spinal marrow were injured, so that 
she was afterwards sold for £8 8s. The defence was, in substance, 
that the trucks had been properly provided, but that the animal had 
injured herself by her own restlessness. The jury returned a verdict 
for the defendants. : 
The ship Corinthian, with a cargo of cotton, arrived at Grimsby 
last week. It is said that several more vessels are expected 
The importation of coul~ into London in January amounted to 
375,445 tous, of which 254,113 tons arrived by sea, 119,186 tons by 
railways, and 2,146 tons by canals. In the corresponding month of 
1857 the quantity imported was 397.627 tons, showing a decrease in 
the present year to the extent of 21,982 tons, which is said to have 
been occasioned by the unusual mildness of the season. Out of the 
819 cargoes of sea-burne coals entered in London last month, ninety 
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Ball,” Mr. T. H. Hovenden, London; “ Plain and Substantial,” Mr. 
Moffatt, Doncaster ; “ Picco,” Mr. H. J Paull. Cardiff; “ Industry,” 
Mr. George W. Styan, York; “ A” in a triangle, Mr. Henry Dyson, 
Leeds ; “ The Wanderer,” Mr. Robert Wild, Manchester ; “‘ Ucilitas,” 
Messrs. Nash and Son, Royston, Cambridgeshire; “ Hope,” Messrs. 
Birch and Cooke, London; “ Fortunas Sequatur,” Mr. Percival, Lon- 
don and Gloucester ; “ U.C.1.X.L,” Mr. Samuel Deakin, Birmingham ; 
‘‘ Be it so,” Mr. C. Manton, Wolverhampton; “ Justitia,” Mr. S. C. 
Capes, Furnival’s-inn, London; ‘ Delta,” Mr. G, Corson, Leeds; 
“ Excelsior,” Messrs. Briggs and Everall, Birmingham. The archi- 
tects who sent in their plans marked “ Eboracum,” “ Alpha in ring,” 
and “ Equilateral and 3,” did not furnish their names. 

The dividends declared by the Great Northern Railway Company 
will be as follows :—On the ordinary stock, at the rate of £5 10s. 6d. 
per cent. per annum; on the A stock, 2s. 6d. per cent.; and on the B 
stock, £5 8s. per cent. for the half-year (making, with the 8s. paid on 
this stock for the first half-year of 1857, a dividend of 6 per cent. for 
that year). 

As many as 1,500 able-bodied men, principally connected with the 
iron trade are reported out of employment in Middlesborough. There 
has been a strike at Messrs. Bolckow and Vaughan’s establishments 
at Wilton and Middlesborough. 

The engineer and directors of the South Durham and Lancashire 
Union Railway have made an inspection of the works in progress on 
the line. It was found that the contractors are making a satisfactory 
advance in their respective contracts. The Tees Bridge is far ad- 
vanced in two of the piers ; the whole of the foundation for the Deep- 
dale Bridge piers are in a forward state. Preparation and trial pits 
are going on at Bealah Ravine. The contracts over Stainmoor are 
shortly to be let. 

The Stockton and Darlington Railway Company are applying to 
Parliament—first, for a bill to amalgam 
possession of the company, making provision for the full protection of 
all existing priorities and interests; second, for a bill for the further 
exiension of the Guisbro’ and Redcar lines into the Yorkshire iron 
stone districts, and providing for a communication between the Stock- 
ton and Darlington line, and the railways leading north and west 
from Stockton, by crossing the river Tees below that town; third, for 
a bill for raising such sums as may still be needful to supply rolling 
stock, station accommodation, &c., and improving the existing inclined 
planes and lines west of Crook. The directors congratulate the 
company upon the energy evinced by influential parties in steadily 
advancing a valuable railway connexion from the Stockton and Dar- 
lington lines towards the ports on the Irish channel, and the west 
coast of England and Scotland. They refer to the vigorous prosecu- 
tion of the South Durham and Lancashire line, beyond Barnard~ 
castle; and in connexion with it, a bill now before Parliament, pro- 
moted by an independent party, for the “Eden Valley Line” to 
Penrith. 








were in screw steamers. In January, 1857, there were fifty-six. 

The half-vearly report of the North Eastern Company contains the 
following important passaye:—“The North Yorkshire and Cleveland 
line is the natural outlet for the laryest and best portion of the great 
ironstone formation of the Cleveland Hi 1s, the importance of which, 
as an iron district, is becoming more and more apparent. The pro- 
prictors are aware that this company has already subscribed a con- 
siderable sum towards the construction of the North Yorkshire and 
Cleveland line; and, from its joining the lines of this company at 
both termini, it could be worked more advantageously as part of an 
extended railway system, than as an independent undertaking. The | 
directors, therefore, consider it desirable that it should become wholly 
the property of the North Eas'ern Company. No definite arrangement 
has yet been made; but if the shareholders sanction the proposal, no 
time will be lo-t in endeavouring to make suitable terms with the di- 
rectors of the North Yorkshire aud Cleveland Company.” 

Mr. Thomas Baines, who is about to accompany Dr, Livingstone in 
his dive into the interior of Atrica, has received a complimentary ad- 
dress from the borough of King’s Lynn, of which town he is a native. 
Mr Baines has been a great traveller, and his services were recapi- 
tulated in the address’presented to him. 

The Colchester and Stour Valley Railway Company held their 
half-yearly meeting last week. The principal point to which the 
directors are applying their attention appears to be the reduction of | 
the bond debt, which has been considerably diminished. It was | 
stated at the meeting that the contracts for the formation of the 
Yolne Valley line from Chappel to Halstead had been signed, that | 
the first sod was to be turned on Tuesday, and that the line would 
probably be continued to Cambridge. 

The trade of Sheflield still continues depressed, and large num- 
bers of paupers are employed in forming roads, &c., for the Duke of 
Norfolk. 

Allusion was made recently in Tue Enarxrer to attempts to bore 
holes into iron safes, and we now observe that a very complete 
instrument for the purpose has been found in the possession of a 
Manchester thief. The instrament seized in Manchester cuts out a 
piece of iron at one operation, th ough which a man’s hand may be 
inserted. The invention and workmanship are such as might have 
been turned out only at one of our first-rate machine shops. The 
instrument has been tried by Messrs. Chubb, the iron safe makers, 
who found that it would out a piece out of a quarter-inch iron 
door iv 400 revolutions of the lever by which it is worked, or in an 
hour; and it had cut out a piece fiom a plate half an inch in thick 
ness without being in the least injured or rendered inefficient for 
further use. 

A very favourable report has been issued by the directors of the 
Midland Railway Company ‘The total increase in the last half 
year’s traffic is stated at £51,826, and the balance available for 
dividend is £301,104, out of which the directors propose a dividend 
at the rate of 5 per cent. on the ordinary stock, and the usual dividends 
on the preferential and guaranteed stocks. The working expenses 
have been £41 16s. ld. per cent. as against £41 17s, 4d. per cent. 
during the corresponding period of 1856. The directors observe :— 
“The opening of the Leicester and Hitchin Line, bringing it within 
thirty-two miles of London, naturally pointed to closer relations with 
the Great Northern Company than had previously existed; an agree- 
ment has accordingly been entered into, by the provisions of which 
the Midland Company will be enabled to run its own trains through 

between Hitchin and London, with ample accommodation for the 
coaching, goods, and mineral traffic, in the station at King’s Cross. At | 
the same time, being desirous to preserve the amicable relations which 
had so long existed with the London and North Western Co npany, the | 
directors have negotiated a new traffic agreement with that company 
also, and they confidently hope to maintain a friendly alliance with 
both.” 

The directors also recommend the following new works (to be | 
charged to capita!) :— | 








Burton .. New coal yard. sidings, dock, and goods shed .. £6,000 | 
Birmingham Coal yard, cattle dock, and bridge over the Rea 6,500 

Derty -. Alterations of passenger station .. .. .. .. 3,000 | 

Derby .. Additions to store-rooms.. .. «2 «2 oe +. 1.000 | 
Goltnive .. Passengersiatios .. cc <«s so se 00 o 650 

Minor stations os 66 @0 “os we om ef ae 08 3,160 | 
Toton .. Cottages we ee ee oe te te ee ce lee «(1,080 

| 

21,360 | 

Porty third-class carriages and brake vans... .. .. 4. «. 8,500 | 

| 


The Hull and Selby proprietors determined at their half-yearly 
meeting to sanction the arrangements proposed by the directors, and 
to vote one hundred guineas for a testimonial to Mr. Tottie, the late 
chairman, instead of £100 as originally recommended. 

The Stockton and Darlington Railway dividend is at the rate of 
= per cent., after paying guarautces on a number of neighbouring | 

ines, | 

The following were the competitors, successful and unsuccessful, 
for the Leeds new workhouse contracts:—* Alpha,” Messrs. Perkin | 
and Backhouse, Leeds, first prize; ‘ Queen’s Head,” Messrs. Lock- | 
wood and Mawson, Bradford, second prize; “ Z,” Mr. William Hill, 
Leeds, third prize; “ Utility and Economy,” Mr. William Blacke, | 
Fenchurch-street, London; * A. Z,” Mr. George Smith, Park-lane, 
Leeds ; “ Fides Z,” Messrs. Bellamy and Hardy, Lincoln; “ Cricket 


| between A 


| taken by Mr. Thompson, at £40 per mile for 300 miles. 


| wire is being suspended at that end. 


| not exceeding ten words :— 


A statement of some interest was made in the Norwich Town 
Council on Tuesday, by an influential member, who directed attention 
tothe important question of harbours of refuge on the eastern and 
northern coast, with regard to which a committee has been again 
nominated by the House of Commons. It appeared from the con- 
versation which ensued that the Government are not indisposed to 
make Great Yarmouth on the Norfolk coast a subsidiary harbour of 


| refuge at an outlay of £40,000 or £50,000 if the practicability of the 


proceeding can be demons'rated on scientitic evidence. A witness is 
to be heard on the part of Yarmouth, Norwich, and Norfolk, before 
the committee of the House of Commons; an’ the haven and pier 
commissioners of the firstenamed place have directed Mr. Walker, 
their engineer, to prepare himself to give evidence. 

Mr. Broderick (the author, we understand, of one of the prize 
designs for the government offices) is the gentleman called in to report 
upon the security of the free library buil‘ting at Norwich. Mr. Bro- 
derick’s report has not yet been made public, but it is un ‘erstood that 
he recommends that two floors of the building should be strengthened. 

The inquiry into the Bardsley colliery explosion terminated on 
Monday, in a verdict attributing the disaster to accidental causes. 
The number of deaths is now reported at fifty-two. We shall probably 
recur to the subject next week. 


Zinc WHITE INJURIOUS TO PAINTINGS.—A curious action was tried 
a few days ago in Paris. M. Gudin, the well-known French marine 


| painter, demanded £800 damages from a tradesman, for having sold 


his canvasses prepared with white of zinc, a substance alleged to be so 
injurious to oil colours that several of bis paintings became, in a com- 
paratively short time, cracked and spoiled. The painter having proved 
that he had sustained material damage, the court awarded him an 
indemnity of £480. — Builder. 

Dryine O1..—Old linseed oil, if mixed with protoborate of man- 


| ganese in the proportions of an ounce to the gallon of oil, and kept in 


a close vessel for two days, exposed to a heat of 212 deg. Fah. in a 
steam bath, and frequently stirred during that time. makes a beautiful 
drying oil for paints. Dr. J. Hoffman, the eminent German chemist, 
says, “it becomes by this treatment of a clear greenish yellow colour ; 
remains thin even when cold, and zine white paint mixed with it 
dries in twety-four hours.”—Sctentific American. 

Great TeLeGrapuic Work In Ausrratia.—The great telegraph 
elaide and Melbourne seems to be progressing favourably. 
From a report issued by Mr. Todd, the South Australian Superinten- 
dent of Telegraphs, it appears that the sam voted by the Legislature 
of the province for constructing the telegraph to the Victorian border 
is £20,500, and that the contract for the erection of the line has been 
There has 
been a deal of heavy clearing between Willunga and Port Elliot, as 
all who have travelled through that district will readily suppose. The 
bush posts consist of string bark and gum saplings. In order, as far 
as possible, to guard against the effect of a bush fire, Mr. Todd has 
caused the ground to be cleared over a radius of ten feet from each 











| pole; but we fear that this will be quite ineffectual; and even to pre- 


serve this slight safe-guard, it will be necessary to send men every 
season to renew the clearing. The line up the Coorong is supplied 
with posts from Mount Jagged. From the Victorian border a strong 
party are engaged meeting another party working outwards. The 
posts are already up from the boundary to Muirhead Flats, and the 
The submarine cables from the 
Goolwa and Lake Alexandria have arrived. The cable is of a light 
description, weighing only 17 ewt. to the mile, and ten miles of it 
will be required, at £80 per mile. Fifty miles of posts have been 
ordered from Tasmania, to be landed at Guichen and Lacepede Bays 
for the Mount Gambier portion of the line. The whole work is ex- 
pected to be completed in March next. The table annexe: is the pro- 
posed scale of charges between Adelaide and Melbourne, for messages 
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Geelong .. oo || 2] 2] 3] 3] 3] 5] 5, 6] 6] 6 
Ballarat .. oi 2} 3] 3] 3] 4] 4) 6] 6; 6 
Raglan ...... -_j-|l=- | 2] 2 2 4) 4 6 | 6 6 
Warinamboo! . |=] —/; 3 2; 3 3. 5] 5 5 
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Portland . ee _—j—-|- 3; 3 5 | 5 4 
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Port uliot <2. 00.0. 
The rates have bee N 

Todd. It is recommended that press matter be charged one penny 
per word for all distances not exceeding 300 miles, and twopence for 
all greater distances. Government messages to go free. 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond —Extra 











































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
£5.d, 4 | 2s, q, Dis. 
IRON, English Bar and Bolt:— TRON, Swedish, Indian ae 
in London .. prin 7 50 3 assortments ........ port 14100 2} 
in Wales.. ” 6100 ,, RussianCC ND ,, » 17100 
in Liverpool. ...-... » 7 00 ,, | STEEL, Swedish Keg, nom.,, 22 10 0 4 
¢ £ (Staffordshire Bars... , 8 00 1) ‘aggot.. ooo wm «88 08 
& 5 | Sheet, Sngl. ” 9100 , Milan ve aa _ 
= } Doi. » 11 00 ,, | SPELTER, on the spot . 27 10 O nett 
= %\Hoop..... ” 900 , To arriv 2we 
s ‘od, round » 8 00 ,, | ZINC, in 400 
= 3 Nail Rod,sq. } » 9 00 , | COPPE x» 126 00 8 
SHIPPING IRON, Tough Cake ....... see » 126 00 
Staffordsh. Bars. » 8 00 % Sheathing and Bolts prib, v 13 
os » 9100 , NETS . ° oe 
» IL 00 ,, | Bottoms ow ©1935 
- 208 a Old «20. im ear 
» 8 00 ,, | Yellow Metal on O10 2 
” 8 00 ~ South American, nom. prtn on 
IRON, Rails, in Wa'es, » 6100 nett | Hise. .<snees on §°* 
eb oo om s» 6150 , | -» 23 00 
in Staffordshire »» ee 28 i iteahe -» 22100 ” 
Railway Chairs, in Wales» 4 50 |, | W. B.at Newcast ra ” 
459 | Sheet » 2 00 
, in Clyde 2190 ,, | TIN, Engli: . hn» tee Oe ~ 
“2 2180 » 19 00 " 
No 1, in Wales 000, 0 0 nd 
No. 1, le oonee in ¢ 
No.1, in Tyne and Tees » ne is 0 ° sp 
Ditto, Forg ” - fo ial aa 





Staffordshire Forge Pig ) 


(ail Mine), at thee » 000 » 








Works, L. W.,nom.. § 90 
Welsh Forge Pig (all lnoe” 

Mine) at the Port..f ” 9 99 » all 
Acadian Pig, Charcoal...» 8150 4, =- * 
3 ‘ CANAD! prtn 14 00 34 


Se ‘ 
London ... QUICKSILV 


prib 0 20 1; 





RalLs are in steady demand, 

Scorch P1Gé Ikon bas advanced to 58s. per ton. cash, for mixed numbers, 
G.M B., f.0.b. in Giasgow. The shipments for the week ending the 17th 
instant were 7,400 tons, against 10,20u tons the corresponding week jast year, 

SPELTEK—Buat little doing. 

Coprer continues firm at the present rates and a good business doing. 

Leap is very firm at our quotations, Spanish is scarce. 

Tix—Banca and Straits have given way by about £2 per ton. 
TIN PLATES are in good demand. 

MOATE and CO.,, Brokers, 65, Old Broad-street, 
London, 19th February, 1858. 


TIMBER. 








1857. | 1858. 
£ perload—z s. £ s.| 26 26 
Teak .....-sccccces > 013 0/1 

















1 014 0) Yel. pine per reduced, | 
Quebec, red pine... 310 4 0) 410 415 Canada, Ist quality.18 % 20 0} 6 101810 
yellow pine 3 5 315! 4 5 410 2nd do... 1030 11 ©) 1110 1210 
St.John’s, N.B., yel. 5 & 6 O} 510 61, Archangel yellow..15 © 15 10,17 017 10 
Quebec, oak, w - 519 610} 6 0 61 St. Petersuurg,yel..11 10 12 0,16 01610 
birch. 400 0) 5 0 5 0 wilwiai0 
elu 310 510, 5 0 51 0/121018 0 
Dantzic, oak . oe 2 3 607 0 q 0;11 015 0 
ir. 215 31 310 4 5 Jl 0\}10 © 1210 
Memel, fir . 643 315 406 yellow, l4tt..J1 0 1119) 9lWllLlW 
. 15 00,4 0410 jania, per C. ) 
7 310| 3 5 310 12ft. bySby 9+ 0 0 O80 0}26 030 0 
080,609 ¢ 4 | 





ylpine5 076,508 0 0}18 026 0 
Lathwood,Dants.fm 6 0 61)' 9 010 0 y 
Memel...0 6 0 0/0000 10; 10110 
St. Peers. 7 0 740/12 0 0 0 
Deals, per C, 12 ft. by 3 by 9 in. > 06 0 0}90 095 0 
Quebec, whitespruceld 0 18 0/18 O21 0 0|;20 022 @ 
red pine... 0 0 0 0) 0 0 0 | SS 
StJohnwhitesprace 0 0 0 0.17 019 0 0! 140 0 1500 





Extension OF SEweRS AT CHELTENHAM. — The Builder states 
that at a meeting of the Cheltenham Improvement Commissioners on 
Friday, the 5th inst., the following tenders for sewerage works were 
submitted by the Drainage Committee, who had previously opened 
the same. ‘The quantities were supplied :— 

Pigott, Walsall .. . 












Hunt and Co., Worcestershire oa 

Dethick, London ee oe o 

Moxon, Dover .. oe oe os 

Hayes and Co., Gloucester so . 

Jones and Co., Coventry - ee 

Chambers and Hilton, Birmingham .. 

Phillips, London .. aa oe ee 

Saville and White, Chorley “ oe 

Knight, Manchester re oe oe 

Thompson and Co., Newcastle .. ee 

Ramsb ttom, Hull ee ee ee 

Broom and Sun, Cheltenham .. ee 

Kent, ditto ee ee ee . : 
Armstrong and Hudspitt, Alnwick .. l: 

Pickering and Co,, London oo - 13.: 

J. and S, Harper, Coventry, accepted.. 1: 

Buxton, Le se ae iz 

Oidham, Leamington .. ee . ] ;3 C0 0 
Rees and Stiff, Dover .. es , G00 0 


The clerk stated that Messrs. Rees and Stiff had discovered an error 
in their calculations to the extent of £1,900, and they desired to be 
allowed either to add that sum to their tender, or withdraw the same. 
After much conversation, it was resolved that Messrs. Rees and Stuff 
be allowed to withdraw their tender, and that the tender of John and 
Samuel Harper be accepted. The range in these tenders is most 
extraordimary. 

Tue Orpnance Survey.—A royal commission has been appainted 
to inquire into the scale or scales upon which the lines ani plans 
of the United Kingdom can be drawn and printed. The Earl of 
Rosse, Dr. Griffith, of the Irish Board of Works, and nine others, 
are members of the commission. 

PLoveus.—A letter by Mr. T. Bowick in the North British 
Agriculturist says :—** Otten have we, in days bygone when living at 
the toot of the Grampians, heard it sneeringly observed by Scotch 
ploughmen, with reference to their English brethren, that ‘they 
needed wheels to make their ploughs go straight.’ Now, there is a mis- 
take here; practice shows that there is such—for actions speak louder 
than words. We have known Scotch ploughmen in several English 
counties: but we have ever seen that they speedily appreciated the 
value connected with the easy adjustment and guidance of a well- 
made Howard’s, Ransome’s, or Bull’s wheel plough. We have known 
several cases of Scoich ploughs being imported to the midland and 
western counties, though we know not one of them now seeing actual 
service. In Warwickshire, the favourite p!ough is that manu'actured 
by the eminent firm, Messrs. Howard, of Bedford. At the last county 
ploughing match, nineteen-twentieths of those entered were of this 
make; aud we question whether, in the best districts of Scotland, 
under equal circumstances, better work could have been accomplished. 
In class 3 were boys that in the north would not be regarded as fit to 
do more than rake afier a couple of scythes in harvest, or feed the 
cows on a small farm in winter. These were ploughing, and plough- 
ing well. Now, we do not here enter into the question as to whether 
it is desirable to employ such ploughmen or not. That would involve 
several considerations. We only ask whether such a turn out could 
have been made with swing ploughs? We think not. This, then— 
for the work was well executed—proves their ready and eflicient 
adjustment. And is not an implement the better, and the more 
manageable for being readily and easily adjuste/? In the matter of 
draught, we are unable to refer to any dynametrical result . and have 
only personal judgment to go by. ur belief is, that in drawing a 
good wheel plough, well set, there is less labour expended than with 
the swing plo gh. Then there is the fine level bcttom, or floor, 
obtained for the turrow—‘a point in which many Scotch ploughs are 
sadly deficient.’ Also that most useful adjunct, a skim-coulter, to aid 
in burying clover, grasses, or other vegetable matter. Again, the exe 
cellent fastening to the coulter, so decidedly superior to the stone and- 
wedge system. Likewise the case-hardened share, which, by having 
its upper surface softer than its under one, naturally continues sharp 
by the act of wearing, and thus saves many a journey to the 
smithy.” 
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SMITH’S AGRICULTURAL STEAM 
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ENGINES. 


PaTENT DATED JULY 10TH, 1857. 





Tuis invention, by William Smith, of Little Woolstone, near Fenny 
Stratford, Bucks, has for its object improvements in steam engines for 
giving motion to agricultural implements, and consists in arranging 
the back of the engine so that the implement attached to it may be 
guided or moved sideways in either direction, and also so that the 
implement may be raised out of the earth by means of a crane 
attached to the back of the engine. 

g- lis aside view, and lig. 2 an end view, of the platform at the 
back of a Boydell’s or other locomotive engine, suitable for hauling 
ploughs or other agricultural implements ; a is a vertical axis, having 
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on its upper end a handle 4, and on its lower end a bevelled wheel e, 
which works with another bevelled wheel ¢ on the end of the screw ¢, 
running from side to side of the platform ; fis a slide, shown partly in 
dotted lines; it has a hole through it, in which a screw is cut, and 
through this hole the screw ¢ passes, and when this screw is turned in 
either direction by the handle / the slide is traversed, and it carries 
with it the plough or other agricultural implement, which is thus 
with facility guided so as to produce a straight furrow. In order to 
raise the plough out of the land, the crane g is employed, from which 
a rope passes to the tail of the plough. 





WENWARKE PIPES 


PATENT DATED 22ND JuLy, 1857. 





Tus invention, by Henry Doulton, of Lambeth, consists in improve- 
ments in the manufacture of earthenware drain and other pipes. The 
dies or orifices through which the clay is expressed are formed with 
cutters so that cylindrical pipes shall be grooved longitudinally both 
internally and externally in a direction inclined to a radial line, in 
order that each pipe may readily be divided into two parts. It is 
preferred to give additional thickness on the sides of the pipe where 
these inclined grooves are made, so as to obtain additional strength 
at those parts. Earthenware pipes thus made can be dried and 
burned without being divided, and may, if desired, be laid without 
being divided, and the dividing deferred till it is desired to remove 
the upper part of any of such pipes for the purpose of cleansing them, 
and by reason of the inclined directions of the divided surfaces, the 
parts when combined will not be liable to shift laterally as the parts 
fit one into the other. 

Fig. 1 shows the section of a drain pipe of earthenware, constructed 
according to this invention, when it is desired to have a pipe divisable 
into two parts longitudinally, of about equal dimensions ; a, a, are 
grooves or cuts made before burning, and formed longitudinally on 
the outer and opposite surfaces where the material or substance of 
the pipe is thickened, to give additional strength to the pipe. Each 
of these cuts or grooves, it will be sven, is not radial, but inclined to 
a radius, and this is important, as it prevents the upper half shifting 
transversely when it has been separated after burning, whether such 
separation is accomplished before or after laying; 6, 6, are internal 


longitudinal cuts or grooves, hence, when the pipe is dried and formed, | 


the two parts of which it is composed will be held together by the 
remaining portion between the terminations of the outer and inner 
cuts or grooves a, b. This invention is applicable to earthenware 
drain and other pipes made both with and without sockets. Fig. 2 
shows the section of an earthenware pipe with a socket, suitable for 
drains and other purposes. In this construction the upper part only 
of each pipe, which is comparatively small, is made divisable from 
the lower and larger part of the pipe. The grooves are each made 
slightly inclined to a radius, but this is not essential, as the longi- 
tudinal grooves or cuts in an earthenware pipe may (when the pipe 
is divided longitudinally into two parts, one larger than the other) 
be radial. According to either of these forms, the lateral or sideway 
shifting of the upper part in respect to the lower part will be pre- 
vented. Some pipes are made of an egg-shape section, that is, 
cylindrical at the upper part and not so at the lower part, or invert, 


as shown in section, Fig. 3, in which case the upper cylindrical part | 


is similarly formed to those above described, and by preference with 
cuts, or grooved longitudinally both inside and outside. 
ware pipes made according to this invention may be formed with 
branches or junctions, which it is preferred should be attached to the 


lower parts of the pipe, but when required thus, may be applied to | 


the upper or moveable parts. 


The longitudinal euts or grooves may be made in the act of mould- 


ing the pipes or afterwards. It is preferred, however, to have fixed 
cutters or instruments in the dies or moulding orifices, so as to 
produce the longitudinal grooves as the clay is expressed through 
the orifices or dies; and where the sockets are moulded by suitable 
apparatus applied to moulding orifices or dies, then, in making the 
frooves or cuts in the sockets, it is preferred to have moveable 
cutters, which are passed through slits or narrow openings, made 
through the apparatus used for producing the sockets, and the move- 
able cutters are introduced into the socket immediately the clay has 
been forced into the mould, and before commencing to complete the 
remainder of the pipe, by forcing the clay through the moulding 
orifice ; but this may be varied. It is preferred to groove or cut the 
socket only on the outside. 


c Tre Care Town Ramway.—The Cape Town Railway and Dock 
ompany have received information from their engineer, Mr. Brounger, 
to Dec. 30, in which he states that he had completed his survey of the 


difficult portion of the railway, eighteen miles in length, and succeeded 
an taining a line without very heavy works. The remaining portion 
of the line is expected to be of'a light description. 


Earthen- | 


KIRBY’S IMPROVEMENTS IN RAKES. 
PATENT DATED 22ND Juty, 1857. 

Tue tines of rakes hitherto constructed have been so arranged, that 
| when they have raked up a quantity of hay, it has been deposited 
| upon the land. The present invention, by Joseph Kirby, of Bodicote, 
| Oxon, consists in causing it to pass and be received by a cradle 
| earried at the back of the rake, which cradle is arranged to be tilted 
| over when a considerable accumulation has taken place in it. 
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Fig. 1 shows a side elevation, and Fig. 2 one-half of a plan of a 
rake with the cradle attached to it. A is a continuation of the side 
framing of a rake of the ordinary construction. The cradle B turns 
on axes C, which turn in bearings in the side framing A, and the 
cradle or receiver B is tilted over by the handle D. The cradle may 
be made of wicker or light iron work or in any suitable manner; it 
rests on suitable bearings or supports on the inside of the framing A. 
The collecting tines E are of the ordinary kind, and when the hay or 
other crop has been collected by such tines, the tines are lifted as 
hitherto by the handle I, by which they will be lifted out of the 
collected hay, whilst the additional tines H, which move with an axis 
above the lower ends of the tines E, will come under the collected 
quantity of hay, and receive it as it descends from the ends of the 
tines E; and the tines H, by turning with their axis, will deposit the 





hay in the cradle. The turning over of the tines H is accomplished 
in the following manner:—F is a connecting rod which actuates the 
axis of the additional tines H; it is slotted at its upper part. The 
axis of the tines H is supported by rods J, and is connected to the 
rod F by arms G. Adjusting stops may be fixed to the slotted rod 
F, in order to regulate the time of its action to turn over the tines, the 
fore ends of which are caused to move forward by the lever and rod 
, L. 


THE GYROSCOPE. 


SEVERAL years ago a little instrument, called the gyroscope, was 
brougbt out, that soon excited great interest in the scientific 
world, and induced such men as Professors Wheatstone and 
Baden Powell to write and lecture upon it. 

The instrument, though simple in construction, is capable of 
showing a number of experiments of a atriking and remarkable 
character, that they almost involuntarily excite the mind to 
thought, and induce many that see them for the first time to think 
that some hidden contrivance is existing, which is the main 
spring of the different phenomena. 

As there is no popular explanation of this instrument, and no 
guide how to use it, extant, the writer, who has been for years 
engaged in the manufacture of the instrument, hopes this paper 
may supply that deficiency. 

In some of the older German books on natural philosophy is 
described a little instrument called Bohneuberger’s Rotation 
Apparatus; it is a ephere of wood or ivory that turns easily 





round its axis, which is suspended, like a ship’s compass, in gym- 
bals. If the sphere is set rapidly rotating, the instrument may 
be held or moved in auy position, and the axis will remain in the 
same angle with the horizon. This instrument may be said to 
be the origin of the gyroscope. Fessel, Cologne, and Foucault, at 
Paris, then altered the instrument materially, and gave it the 
very appropriate name, gyroscope (ytow, turn); and Professor 
Wheatstone at length brought it to the simple and efficient con- 
struction in which it is mostly made at present. 

Instead of a sphere, a disc of metal is substituted, which, 
having the chief weight farthest from the centre, increases very 
considerably the velocity and time that it will rotate. Instead 
of three gymbals, only one is used, which carries the disc. The 
gymbal fits into a semicircle, that turns horizontally upon the 
stand. A simple arrangement allows the disc with the gymbal 
easily taken off the stand when revolving. Several weights with 
loops, and in some instruments a little quadrant devised by 
Professor Stokes, and a hook, which can be easily attached and 
detached to the gymbal, complete the apparatus. When 
Foucault surprised the whole thinking world, some time ago, 
by showing his celebrated pendulum experiment, he merely 
brought two forces into play—the one, the tendency of a 
pendulum to swing in the same plane, the second, the rota- 
tion of the earth. Now, if the pendulum is swung higher and 
higher, and at last flies all round in one direction, the same 
phenomenopv would be observed, that is, it would show a tendency 
to sewing in the same plane. If this, by the pendulum-described 
circle, is made a continuous ring on a solid axis, we have the 
gy re SCO] ve. 

Every particle of a dise revolving round its axis endeavours to 
absent itself by reason of the centrifugal force, but diametrically 
opposite are the similar particles exerting the same influence on 
the axis. This force influencing the axis on all sides is the 
reason that a rotating body endeavours to preserve its plane of 
rotation : and it requires a considerable, with the size of rotating 
body, increasing force to displace its axis. This, understood, 
will explain the whole of the experiments. The pole of a tent 
is made rigid by a number of ropes pulling from all sides. 

To begin with the simpler experiments :—When the disc is 
rapidly spinning, and the stand is turned, the axis of the dise will 
constantly point to the same direction. The friction of the 
vertical axis must be considered as nothing, therefore the 
tendency of the dise to keep the plane of rotation is not impeded, 
and no effect is produced on the same, The same is the case 
when the instrument is taken by the hand and moved in any 
direction, Even an inclination of the stand in the plane of the 
ixis will not produce any effect, i.¢., if the axis stands horizon- 
tally, it will continue to do so,. Butif an attempt is made to turn 
the semicircle to the right or left, the axis of the dise will take up 
such a position as to coincide with the new axis, whichthe experi- 
mentor endeavours to give it. Here two forces come into, play ; 
the force of the hand being infinitely greater than the tendency 
of the dise to keep the plane of rotation, the same can only move 
in the prescribed direction. If the semicircle and the gymbal 
are connected by means of a milled-headed screw, no resistance 
is felt either way ; the same is the case in one direction, if the 
quadrant is attached to the semicircle; but then some other 
phenomena occur, because the two axes are at right angles with 
each other. The impossibility of the one force exerting its influ 
ence leaves the second force free to act, asif the second was not 
in existence ; however, the force is only apparently lost, for a 
slight push against the semicircle will make the instrument, as 
it were, revolve round the stand on the table—that is to say, the 
instrument lifts a little from the table, and plays round the outer 
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surface of the stand. In this manner, the force that is stopped 
by the quadrant shows again at the bottom of the stand. } 

If a weight is suspended in the continuation of the axis, it will 
not be able to draw the same down, but imparts a slow horizontal 
motion to the spindle. This is a beautiful and important experi- 
ment. Stop the rotation of the disc, and the weight will draw 
it down; stop the horizontal motion of the semicircle, and the 
weight will draw the disc down, if it is rotating ever 80 rapidly,— 
that is, take away the possibility that the compounded effect 
can take place, and the one that is left at liberty will act as if 
the second was not existing. 

Now, this is analogous to some of the most important truths 
of the “ mécanique celeste.” Stop the rotation of the earth, and it 
will fall on the sun ; stop the possibility of the earth’s revolution 
round the sun, and the earth will fall on the sun, though rotating. 

When the ring with the rotating disc is detached from the 
semicircle, and suspended by a string on the screw-head, the 
disc will stand horizontally, and while so suspended will slowly 
revolve round the suspending string as a centre of motion. The 
tendency of the rotating body to keep the position of its axis is 
80 great as to resist the action of gravity on the mass, even if an 
extra weight is suspended on the opposite screw-head. Another 
modification of the experiment is to let it rest on a hook in the 
continuation of the axis in a hollow attached to the stand. If the 
weight is changed to the opposite side, the semicircle will turn 
to the opposite direction. The rotating disc freely moved in all 
directions by the hand, will give a very forcible proof of the 
resisting force to any endeavour to change the plane of rotation, 
and if placed with the screw-head on the table it will keep itself 
upright like a top ; and if the friction between the screw-head and 
table is greater than between the point on which the axis turns, 
the ring will remain stationary. Close to the axis, on the disc, is 
a milled wheel, which can serve as a means of calculating the 
number of revolutions in a second. If a card is held against it a 
tone is produced, which is the higher the quicker it rotates; if 
the note is taken, and the number of teeth is known, the number 
of rotations can be calculated by an accoustical table. E. 





ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 29th, 1858. 
Sir Bensamin Cotuins Bropte, Bart., D.C.L., F.RS., 

Vice-President, in the Chair. 

“On Molecular Impressions by Light and Electricity,” by 

William Robert Grove, Esq.,QC., V.P.R.S. The term molecule 

is used in different senses by different authors: by some it is 

employed with the same meaning as the word atom, ie., to 

signify an ultimate indivisible particle of matter ; by others to 

signify a definite congeries of atoms forming an integral element 

of matter, somewhat as a brick may be said to be a congeries of 

particles of sand, but a structural element of a house. 

The term is used this evening to signify the particles of bodies 
smaller than those having a sensible magnitude, or only as a 
term of contradistinction from masses. If there be any distinctive 
characteristic of the science of the present century as contrasted 
with that of former times, it is the progress made in molecular 
physics, or the successive discoveries which have shown that 
when ordinary ponderable matter is subjected to the action of 
what were formerly called the imponderables, the matter is 
molecularly changed. ‘Phe remarkable relations existing be- 
tween the physical structure of matter, and its effect upon heat, 
light, electricity, magnetism, &c., seems, until the present 
century, to bave attracted little attention: thus, to take the 
two agents selected for this evening's discourse, light and elec- 
tricity, how manifestly their effects depend upon the molecular 
structure of the bodies subjected to their influence! Carbon in 
the form of diamond transtits light, but stops electricity. Car- 
bon in the form of coke or graphite, into which the diamond 
may be transformed by heat, transmits electricity, but stops 
light. All solid bodies which transmit light treely, or are trans- 
parent, are non-conductors of electricity, or may be said to be 
opaque to it; all the best conductors of electricity, as black car- 
bon and the metals, are opaque or non-conductors of light.* 
Bodies which have a peculiar but definite symmetrical structure, 
such as crystals, affect light definitely and in strict relation to 
their structure : witness the effects of polarised light on crystals ; 
and there are not wanting instances of similar relations between 
the structure of bodies and their transmission of electricity. 

The converse of this class of effects, however, forms more 
properly the subject of this evening’s communication, viz., the 
changes in the molecular structure of matter produced by light 
and electricity. The effect of light on plants, on their growth 
and colour, the bleaching effects of light on coloured bodies, the 
phosphorescence of certain substances by insolation or exposure 
to the sun, have long been known, and yet do not seem to have 
awakened in the minds of the ancient natural philosophers any 
notion of the general molecular effects of lights. Leovard Euler 
alone conceived that light may be regarded as a movement or 
undulation of ordinary matter ; and Dr. Young, in answer, stated 
as a most formidable objection, that if this view weve correct all 
bodies should possess the properties jof solar phosphorus, or 
should be thrown into a state of molecular vibration by the im- 
pact of light, just as a resonant body is thrown into vibration by 
the impact of sound, and thus give back to the sentient organ an 
effect similar to that of the original impulse. 

In the last edition of his Essay on the “Correlation of Physical 
Forces" (1855, p. 131), Mr. Grove has made the following remarks 
ou this question: “To the main objection of Dr. Young, that all 
bodies would have the properties of solar phosphorus if light 
consisted in the undulations of ordinary matter, it may be 
answered that so many bodies have this property, and with so 
great variety in its duration, that non constat all may not have it, 
though for a time so short that the eye cannot detect its duration ; 
the fact of the phosphorescence by insolation of a large number 
of bodies is in itself evidence of the matter of which they are 
composed being thrown into astate of undulation, or at all events 
molecularly affected by the impact of light, and is therefore an 
argument in support of the view to which objection is taken.” 
The above conjecture has been substantially verified by the re- 
cent experiments of M. Niepce de St. Victor, of which the follow- 
ing is a short reswmé:— 

An engraving which has been for some time in the dark is ex- 
posed to sunlight as to one half, the other half being covered by 
an opaque screen ; it is then taken into a dark room, the screen 
removed, and the whole surface placed in close proximity to a 
sheet of highly sensitive photographic paper. The portion upon 


‘which the light is impinged is reproduced on the photographic 


paper, while no effect is produced by the portion which had been 
screened from light. White bodies produce the greatest effect, 
black little or none, and colours intermediate effects. 

An engraving exposed as before, then placed in the dark upon 
white paper, conveys the impression to the latter, which will in 
its turn impress photographic paper. 

Paper, ina tin case, exposed to sunlight, then covered up by a 





* It should be borne in mind that these terms are not absolute, but only 
express & high degree of approximation. 





tin cover, will, when opened in the dark, radiate from the aper- 
ture phosphorescent force, and produce a circular mark on the 
photographic paper, and even impress on the latter the lines of 
an engraving interposed between it and the photographic surface. 

Phosphorescent bodies produce similar effects in a greater 
degree, and bodies which intercept the phosphorescent effect in- 
tercept the invisible radiations. A design drawn by a fluorescent 
substance, such as a solution of sulphate of quinine on paper, is 
reproduced, the design being more strongly impressed than the 
residual parts of the paper. 

Mr. Grove had little doubt that, had the discourse been given 
in the summer instead of mid-winter, he could have literally 
realised in this theatre the Lagado problem of extracting sun- 
beams from cucumbers ! 

While fishing in the autumn, in the grounds of M, Seguin, at 
Fontenay, Mr. Grove observed some white patches on the skin 
of a trout, which he was satisfied had not been there when the 
fish was taken out of the water. The fish having been rolling 
about in some leaves at the foot of a tree, gave him the notion 
that the effect might be photographic, arising from the sunlight 
having darkened the uncovered, but not the covered portions of 
the skin. With a fresh fish a serrated leaf was placed on each 
side, and the fish laid down so that the one side should be ex- 
posed, the other sheltered from light: after an hour or so the 
fish was examined, and a well defined image of the leaf was ap- 
parent on the upper or exposed side, but none on the under or 
sheltered side. There was no opportunity of further experi- 
ment; but there seems little doubt of the effect being photo- 
graphic, or an oxidation or deoxidation of the tissue determined 
by light. 

Many important considerations might be suggested as dedu- 
cible from the above results, as to the influence of light on 
health, both that of vegetables and animals, The effect of light 
on the healthy growth of plants is well known; and it is 
generally believed that dark rooms, though well heated and 
ventilated, are more “close” or less healthy than those exposed 
to light. When we consider the invisible phosphorescence which 
must radiate from the walls and furniture, when we consider the 
effects of light on animal tissue, and the probable ozonizing or 
other minute chemical changes in the atmosphere effected by 
light, it becomes probable that it is far more immediately in- 
fluential on the health of the animate world than is generally 
believed, 

The number of substances proved to be molecularly affected 
by light is so rapidly increasing, that it is by no means un- 
reasonable to suppose that all bodies are in a greater or less 
degree changed by its impact. 

Passing now to the effects of electricity, every day brings us 
fresh evidence of the molecular changes effected by this agent. 
The electric discharge alters the constitution of many gases 
across which it is passed; and it was shown that, by passing 
it through an attenuated atmosphere of the vapours of phos- 
phorus, this element is changed by the electric discharge into its 
allotropie variety, which is deposited in notable quantity on the 
sides of the receiver. In this experiment the transverse bands 
or stria discovered by Mr Grove, in 1852, are very strikingly 
shown. Not only is the gaseous intermedium thus affected, but 
the terminals from which the discharge appears to issue are 
disintegrated, and their molecules projected. Some tubes, 
through the interior of which Mr. Gassiot had passed the dis- 
charge from Ruhmkorff’s coil for a considerable time, were 
shown to be coated in the interior, for a notable space around 
the negative terminal, with a deposit of platinum, forming a re- 
flecting surface like the back of a looking-glass. The vacuum 
in these tubes was Torricellian, the tubes having been hermeti- 
cally sealed after the descent of the mercury, so as to cut them 
off from the mercurial surface. In these cases the electric dis- 
charge passes from metal to metal ; but the glow which is seen 
on excited electrics, such as glass, was also shown by Mr. Grove 
to be accompanied with molecular change. Letters cut in paper, 
and placed between two well cleaned sheets of glass, formed into 
a Leyden apparatus by sheets of tin foil on their outer surfaces, 
and then electrified by connexion for a few seconds with a 
Rulmkorff coil, had invisible images of the letters impressed 
upon the interior surfaces, which were rendered visible by 
breathing on them; and rendered visible, and at the same time 
permanently etched, by exposure, after electrization, to the 
vapour of hydrofluoric acid. 

So, again, if iodized collodion be poured over the surface of 
glass having the invisible image, and then treated as for a photo- 
graph, and exposed to uniform daylight, the invisibie image is 
ultimately developed in the collodion film; the invisible mole- 
cular change having been conveyed to the collodion, and ren- 
dering it, when nitrated, more sensitive to light in the parts 
where it has been in proximity to the electrical impression than 
in the residual parts. Here we have a molecular change, pro- 
duced first by eleetricity on the glass, then communicated by 
the glass to the collodion, then changed in character by light, 
and all this time mvisible ; and then rendered visible by pyro- 
gallie acid, the developing chemical agent. Test papers between 
the plates of glass so electrized show an acid and also a bleach- 
ing re-action, probably due to the formation of nitrous acid and 
of ozone; and thus evidencing a chemical change in the elastic 
intermedium as well as in the bounding surfaces: but the in- 
terior molecules of the glass appear also to partake of the effect 
as the impressions are reproduced in many cases on the opposite 
surface of the glass. 

Mr. Babbage had observed that some plates of glass which had 
formed the ornamented margin of an old looking-glass, and were 
backed by a design in gold leaf covered with plaster of Paris, 
showed, when this backing was removed by soft soap, an impres- 
sion of the gold-leaf device, which was rendered visible by the 
breath on the g&ss. Some of the plates had been kindly lent by 
him for this evening; and in one, Mr. Grove had removed a por- 
tion of the backing, and the continuation of the gilded design 
came beautifully out by breathing on the glass while in the 
frame of the electric lamp, and was projected (as were the pre- 
vious electrical images) on a white screen. The effect on Mr. 
Babbage’s plates may be also electrical, arising from the gold—a 
good conductor—acting as a platinum does in the voltaic battery, 
and setting up a chemical action between the substance used 
for making the gold adhere and the glass, or between the con- 
stituents of the glass itself; but it would be hazardous, without 
further experiment, to express any confident opinion on this 
point. 

Of the practical results to science of the molecular changes 
forming the subject of this evening’s discourse, a beautiful illus- 
tration was afforded by the photographs of the moon by Mr. 
Warren de la Rue, which gave, by the aid of the electric lamp, 
images of the moon of six feet diameter, in which the details of 
the moon’s surface were well defined,—the cone in Tycho, the 
double cone in Copernicus, and even the ridge of Aristarchus, 
could be detected. The bright lines, radiating from the 
mountains, were clear and distinct. A photograph of the planet 
Jupiter was also shown, in which the belts were very well 
marked, and the satellites visible. The following question was 
suggested by Mr. Grove: As telescopic power is known to be 








limited by the area of the speculum or object glass, even assum - 
ing perfect definition, as the light decreases inversely as the 
square. of the magnifying power, a limit must be reached at 
which the minute details of an object become lost for want of 
light. Now, assuming a high degree of perfection in astronomi-_ 
cal photographs, these may be illuminated to an indefinite de. 
gree of brilliancy by adventitous light. With a given telescope, 
could a better effect be obtained by illuminating the photo- 
graphic image, and applying microscopic power to that, than by 
magnifying the luminous image in the usual way by the eye. 
glass of the telescope? Can the addition of extraneous light to 
the photograph permit a higher magnifying power to be used 
with effect than that which can be used to look at the image 
which makes the photographic impression? In other words, ig 
the photographic eye more sensitive than the living eye; or can 
a photographic recipient be found which will register impressions 
which the living eye does not detect, but which, by increased 
light or by developing agents, may be rendered visible to the 
living eye? Much may be said, pro and con., on this question, 
and it probably can only be satisfactorily answered by experi- 
ment, when photographic science is sufficiently advanced, 

The phenomena treated of this evening, which are a mere 
selection from a crowd of analagous effects, show that light and 
electricity, in numerous cases, produce a molecular change in 
ponderable matter affected by them. The modifications of the 
supposed imponderables themselves have long been the subjects 
of investigation; the recent progress of science teaches us to 
look for the reciprocal effects on the matter affected by them. 

Gases which have transmitted light are altered! as, for ex- 
ample, chlorine is rendered capable of combining directly with 
hydrogen ; liquids are altered, peroxalate of iron is chemically 
changed, and gives off carbonic acid; and the light which hag 
produced these effects is less able to produce them a second 
time. Solids are altered, as shown in the extensive range of 
photographic effects. So with electricity,—compound gases are 
changed chemically, as ammonia or atmospheric air ; elementary 
gases are changed allotropically, as phosphorus vapour, or 
oxygen ; liquids are changed, as in the decomposition of water 
and other electrolytes ; and solids are changed, as in the projec- 
tion of the particles of the terminals, and the impressions on the 
surfaces of electricts, shown this evening. Few, indeed, if any, 
electrical effects, have not been proved to be accompanied with 
molecular changes; and we are daily receiving additions to those 
produced by light. So, again, iron, and other bodies, have their 
molecular structure changed by magnetism. Chemical affinity 
is universally, and heat generally, admitted to be an affection of 
ordinary matter. Mr. Grove feels deeply convinced that a dy- 
namic theory, one which regards the impouderables as forces 
actiug upon ordinary matter in different states of density, or as 
modes of motion, and not as fluids or entities, is the truest con- 
ception which the mind can form of these agents: but to those 
who are not willing to go so far, the ever increasing number of 
instances of such molecular changes affords a boundless field of 
promise for future investigation, for new physical discoveries and 
new practical applications. 

The permanency of such changes also gives valuable means of 
reading, in the present state of matter, its past history ; final or 
absolute knowledge on such subjects we cannot hope to obtain, 
but relative or approximate knowledge is as unlimited as is the 
degree of improvement in the powers attainable for its acqui- 
sition, 


SOCIETY OF ARTS. 
Wednesday, Feb. 17, 1858. 

Wittiam OpLinG, Esq., M.D., in the chair. 
ABSTRACT OF PAPER ON RECENT SCIENTIFIC DISCOVERIES 
AS APPLIED TO ARTS AND MANUFACTURES. 

By Mr. Crace CALvert. 

On COLOUR OBTAINED FRoM Coa Tar Propvcts. 

In a former paper, read before this society, I stated that ere long, 
besides carbo-azotic acid, some valuabie dyeing substances would 
be prepared from coal. This expectation has been fulfilled. 
Messrs, W. Perkins and A. H. Church have obtained several blue 
colouring substances from the alkaloids ef coal tar, and one from 
naphthaline, named by them Nitroso-phenyline and Nitroso-naph- 

thaline, &e. 

Mr. Perkins has lately taken a patent for the commercial ap- 
plication of some of these beautiful purple blue colours, which he 
has succeeded in fixing on silk. This fine colour is not destroyed 
by light. Mr. Perkins’ process consists in dissolving in water 
the sulphates of aniline, of cuminine, and of toluidine, and 
adding a quantity of bicromate of potash sufficient to neutralise 
the sulphuric acid in these sulphates. The whole is left to stand 
for twelve hours, when a brown substance is precipitated, which 
is washed with coal tar naphtha, and then dissolved in methy- 
lated spirits. This solution, with the addition of a little tartaric 
or oxalic acid, forms the dyeing liquor of Mr. Perkins. 

Mr. Charles Lowe and myself have lately been fortunate 
enough tv obtain from coal tar, products having a most extra- 
ordinary dyeing power, and yielding colours nearly as beauti- 
ful as safflower pinks and cochineal crimsons; and what 
increases the interest of this coal tar product is, that by the pro- 
cess we have discovered, we can obtain with it, on a piece of 
calico mordanted for madder colours, all the various colours and 
shades given by this valuable root—vivlet, purple, chocolate, 
pink, and red. The crown red inodorous paper which we pre- 
pare is as yet too expensive to compete with this extraordinary 
colour-giving root, but we intend pursuing our researches in the 
hope of employing it as a substitute for safflower or cochineal, 
two colouring matters, the price of which is sufficiently high to 
induce us to continue our investigations, We may add, that our 
imitation of safflower colour stands soap’ and light, while 
safflower colours do not. 

I shall now draw the attention of the meeting to the prepara- 
tion, dyeing, and printing of a magnificent crimson colour, called 
murexide, obtained from guano, a substance which, until lately, 
has been entirely imported for agricultural purposes. The 
interesting application of this colour to calico-printing has 
been, like many valuable chemical discoveries, progressive, 
and has only been brought to successful commercial application 
by successive discoveries, made by different persons. 

Prout was the first chemist to remark that if the faces of 
serpents were heated with nitric acid, and a little ammonia 
added, a beautiful purple colour was produced, Messrs. Liebig 
and Wobler had also investigated the subject, and succeeded in 
obtaining from the uric acid contained in the feces of serpents 
this substance, which they called murexid+, and a new class of 
organic substances. Mr. Saac was the first to apply the products 
of uric acid to the dyeing of fabrics; his process consisted in 
dipping woollen fabrics, prepared with a salt of tin, into a weak 
solution of alloxan, a product discovered by Liebig and Wohler, 
in heating urea with nitric acid, The fabric so prepared was 
dried, and when submitted to heat a fine crimson was generated, 
the intensity of which was increased by the fumes of ammonia. 


But owing to the difficulty of obtaining a colour of uniform 
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shade, Mr. Saac’s process required improvements, and these have 
been effected by Mr. Schlumberger. 

The process followed by Messrs. Saac and Schlumberger 
could not be applied to silk or cotton fabrics. The method of 
dyeing silk with murexide was discovered by M. de Pouilly. 

The process for dyeing cotton is due to Messrs. Lauth and 
Schlumberger, and consists in producing on cotton a purpurate 
of lead by mordanting with nitrate of lead, passing into an 
alkali, and then dyeing in a solution of murexide, in order 
to give full brilliancy to the colour, it is lastly passed 
through a weak solution of bichloride of mercury. This 

rocess was further improved by Messrs. Dolfus, Meig and 
Co., in France, and Mr. Lightfoot, in Lancashire, by printing 
murexide with an excess of nitrate of lead, and subjecting the 
cloth so printed to the action of ammoniacal fumes, or passing it 
through a solution of caustic soda mixed with sal ammoniac. In 
order to render this substance more generally useful, it remained 
to find amethod for obtaining fast colours with it on mixed fabries, 
such as mousseline de laine, and this also has been effected by Mr. 
Schlumberger. 

Until recently, all the green colours produced on fabrics were 
the results of blue and yellow mixed together; but of late pub- 
lic attention has been drawn to a green matter discovered by the 
Chinese, and fixed by them on cotton. No sooner had a foreign 
green substance been brought to our notice, than in Europe we 
had succeeded in obtaining also a green dyeing substance from 
the plants which surround us, and Mr. Schlumberger has been 
fortunate enough to fix on woollen fabrics the green chlorophylle, 
or colouring matter of leaves and grass, This discovery will, in 
time, prove of great service to dyers and calico printers, 

M. Pelouze has rendered lately a great service to Turkey red 
dyers by enabling them to use any oil, instead of only Gallipoli 
oil, and this of special quality. M. Pelouze has discovered that 
the difference there was betwixt a Gallipoli oil, which could be 
employed with advantage to produce a Turkey red on cotton, 
and one which could not, was, that the first contained a large 
proportion of free fatty acids, whilst the latter was nearly neu- 
tral. This led M. Pelouze first to prepare, artificially, oils of good 
quality for Turkey red by mixing oleic acid with neutral oils ; 
and, secondly, to the interesting scientific observation that oils 
were susceptible of undergoing a spontaneous fermentation as well 
as saccharine juices or other organic fluids. Thus, immediately 
the neutral fatty matters in the cells of fruits or roots are brought 
in contact with the ferment which all vegetable substances con- 
tain, by breaking the cells in which the fatty matters are deposited, 
the oil enters into fermentation, and the fatty acids are liberated 
from the glycerine with which they have been combined. This 
discovery gives us an insight into the acidity of some oils and 
the rancidness of others. 

PaTENT GuM. 

One of my late assistants, Mr. Edward Hunt, has just patented 
a discovery of much value to several trades, and especially to 
calico printers, who employ large quantities of various prepara- 
tions of farina, sago, wheat, starch, and flour, as a substitute for 
gum arabic, to thicken the mordants and steam colours. We 
shall better appreciate the value of the discovery made by Mr. 
Hunt, when we reflect that hundreds of tons of the above pre- 
parations are employed annually, and that most of the substances 
used are articles of food, for by this discovery a great saving in 
quantity is effected—two pounds of Mr. Hunt’s gum thickening 
as well as three pounds of ordinary calcined farina. 

Suippurous Aci. 

The application of this acid to manufactures has been much 
impeded by the difficulty which the preparation of its solution 
presents on a large scale; for the production of sulphurous acid, 
as given in books, is always dangerous, especially when its solu- 
tion has to be prepared in large quantities. This difficulty I 
have overcome by a process which I here give to the public, and 
which enables me to prepare thousands of gallons per day of a 
saturated solution. The process consists in burning sulphur in a 
small furnace, and conducting the acid gas through earthenware 
tubes, surrounded with water so as to cool them. It is then 
made to ascend through a wooden column, forty feet high and 
about four feet wide, filled with pumice stone, which has been 
previously washed with muriatic acid and then with water. 
Whilst the acid ascends through the porous pumice stone, it 
meets a certain and known quantity of water descending, which 
dissolves the acid; by opening, more or less, a valve at the top 
of the column, a more or less rapid current is established. With 
a little care, a saturated solution runs out constantly from the 
bottom of the column into a confined reservoir, in which it is 
stored for use until required. 


REFINING OF SUGAR. 


I was led to apply the above process, from a wish to use 
sulphurous acid in sugar-refining, convinced that it would be 
far superior to the sulphite of lime (which was so strongly 
recommended a few years ago, by MM. Dumas and Melsens), be- 
cause that by its volatility it wouldnot remain in the syrups or 
molasses, and give them, as the sulphite does, a disagreeable 
taste, in consequence of the lime of the sulphite remaining in the 
syrup as acetate and lactate. ‘These anticipations were not only 
realised, but I also found that sulphurous acid possesses two 
advantages for the sugar-refiner. Ist. That it stops the fermen- 
tation of his hot liquors as they come out of the char-filters ; 
and, 2ndly, when properly applied, it tends to prevent the re- 
colouration of the liquors during their concentration in the 
vacuum pan. 

A M. Bassett called the attention of the French Academy to a 
process which, he states, offers decided advantages. It consists 
in adding a solution of soap to that of molasses or sugar in the 
blowing-up pans. 

DiseasED BEERS. 

Several brewers of late have suffered by their beer becoming 
rapidly sour after it was barrelled, owing to an acetic fermen- 
tation succeeding an alcoholic one, I was consulted as to thie 
best means of preventing this acid fermentation, and the process 
recommended by me is very simple and practical. It consists in 
the employment of sulphurous acid in solution or as a gas. But 
I found that mere sulphurisation of the casks did not suffice. 
To ensure perfect success, it is necessary to soak well the fer- 
menting vats aud barrels, and also to thoroughly wash the 
coolers with a solution of sulphurous acid ; in fact, all the various 
vessels used in a brewery should be treated by this antiseptic 
before satisfactory results are obtained. 


On THE PuppLine oF Iron. 


Great numbers of patents have been taken out to effect im- 
provements in puddling, either by modifying the form of the 
furnace, or by employing various chemical mixtures, and several 
of these investigations have led to the discovery of the manu- 
facture of puddled steel by Captain Uchatius, Mr. R. Mushet, 
and Mr. E. Riepe. Whilst reading the interesting paper of Mr. 
W. Clay, which he communicated to this Sotiety on the 15th of 
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January, it occurred to me that some improvements could be 
effected in Mr. Riepe'’s process, as well as in some of the others, 
if attention was drawn to some results published by Mr. R. 
Johnson and myself on the chemical changes which pig iron 
undergoes during its conversion into wrought iron, for it will be 
observed in looking over the following table (which contains a 
resumé of our results) that it is unnecessary to add various 
mixtures to melted pig iron during its conversion into wrought 
iron to stop its complete conversion, and to produce puddled 
steel. If mixtures of various kinds of iron have been employed 
or chemical mixtures added, it is because no one had undertaken 
the long and tedious analysis of the various chemical changes 
which pig iron undergoes during its melting, boiling, and granu- 
lation in the puddling furnace. To have an insight into the 
phenomena, we took samples from the melted mass contained in 
the furnace at every well characterised stage of the operations, 
and these are the results of our investigations. 
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COMPOSITION OF THE IRON USED, 
Carbon oo oe oe ee ee ee ee 2°275 
Silicium .. ee oe ee ee ee 7 2°720 
Phosphorus ee ee ee ee ee 0645 
Sulphur .. te se oe ee ee 0°301 
Manganese and aluminium. ee : traces 
run ee ee ee . . «+» 94059 
100°000 
CoMPosiITion OF THE Sconia on Sac, 
Silica ° ee oe ee ee ee - 16°53 
Protoxide of iron oe ee ee ee ee 66°23 
Su phuret of iron oe ee oe oe oe 680 
Phosphoric acid .. eo . 3°80 
Protoxide of manganese oe oe 4°90 
Alumina .. ee ee ee ° 1-04 
Lime ee .- ee ee ee oe 070 
100°00 


Without entering here into the chemical details of analysis, 
&e., [think it my duty to draw attention to several facts which 
the above results illustrate, viz., that the silicium in the cast-iron 
is oxidised during the softening and smelting of the pig iron, 
whilst the carbon remains stationary, or even increases, and that 
it is only after the boil that this substance is really removed 
from the iron. It is curious to observe that the cast-iron should 
remain in the furnace one hour, and in a fluid state for above 
twenty minutes, without losing more than a trace of carbon, 
whilst in the twenty minutes which follow (from 1.20 to 1.40), 
the cast-iron loses 50 per cent. of the carbon it contains, and if 
the partially melted mass now in the furnace were taken out, 
squeezed and rolled out, I have little doubt that it would 
be found to be puddied steel, for it would contain about the 
right proportion of carbon, viz., one percent, Lastly, I would re- 
mark that the purpose of the early formation of the scoria, or slag, 
is to preserve the iron from a too rapid oxidation, and give time 
to the carbon to separate from the iron during the phenomenon 
of the boil, when ultimately it is consumed, as seen in the above 
table. The scoria or slag contains nearly the whole of the 
silicium, sulphur, and phosphorus existing in the pig iron. 

I believe it will be useful to some members of this society to 
be made acquainted with the composition of a mixture for 
welding iron and steel together, published by Mr. Rust. It is 
well known that the welding of these substances are not only 
difficult, but requires much skill from the workman who 
performs it. The process now followed consists in heating to a 
proper temperature the pieces of iron or steel to be welded, and 
then adding sand or a little borax on the surfaces, which, by 
dissolving the oxides of iron, renders the metallic surfaces clean 
and susceptible of welding. A Swiss workman some time ago 
found out, and used, with great advantage, a mixture for the 
above purposes, at the steel works at Durkheim, and Mr. Rust 
found this mixture to be composed of— 





Borax os ee ee ee ee 61°00 
Sal ammoniac ee ee ee 17 25 
Ferrocyanide of pptassium ee 16°75 
Rosin _ ee ee oe “- 500 

100°00 





This composition being rather expensive, Mr. Rust was induced 
to make a series of experiments on this subject, and he succeeded 








ae 





in finding a cheaper and more effective mixture, which is com- 
posed of — 





Boracic acid ee oe ee oe 35°6 
Common salt -_ oe oe ° 30°] 
Ferrocyanide of potassium ee 267 
Rosin oe . ee ‘es oe 76 

1000 





To weld steel with steel, he recommends the following propor- 
tions :— 


Boracic acid .. 0. se co co of cc co o& GY 
Caleined common salt.. 4. oe os os os «+ 350 
Ferrocyanide of potassium... .. 6. os of os 185 
Aulhydrous carbonate of soda .. se ss +e oe 60 
eee 
100°0 


Mr. Charles Lowe and myself, have lately found out a new 
method of stiffening fustian and other goods, which presents the 
following advantages over the old process, viz., that whilst it 
satisfies all commercial requirements, it is free from that noxious 
and offensive smell so well-known to all who have had to deal 
with fustians and other goods stiffened with putrid bone size. 
It consists in the employment of a mixture of vegetable 
substances. It is little liable to mildew. This process is now 
being extensively carried on by Messrs, Joshua Schoifield and 
Sons, of Manchester. 

I cannot refrain from mentioning some valuable results, 
published by Professor William ‘Thompson, of Glasgow, on the 
relative conducting power of various samples of copper wire 
from different manufacturers, and it will be seen by the following 
table that wires of the same diameter varied as much as 50 per 
cent according to the quality of the metal of which they had 
been made. Professor Thompson, knowing how important it 
would be to Electric Telegraph Companies to ascertain the 
cause of this variation in conducting power, made a series of ex- 
periments, by Which he found that fractional quantities of 
various metals, added to copper, modified in a remarkable 
manner its conducting power, as shown in this table — 
ConpuctTiniLity or Correa Wise. 


Test sample oe oe oe oe oe . 10” 
Later saupies (A) single wire oe ee . 515 
= (A) strand oe ° oe -- 475 
Last samples :A) single wire.. ° =o . ee 42° 
- ea (b) single wire.. oe ee oo oe 52 
- iad (3) strand ee . ee oe «- S87 - 
pis i (C) single wire.. ee ee ee + 868 


Two other manufactories :— 


E)S ee ee ee ee ee o. 85 
nt: SO A ae 
(Pay -o oo. . oe 

: , 489 

Common copper wires (purchased in Glasgow) .. 3 452 

89-4 

Silk covered wire (from Manchester)... ee o* oe 1888 
Srectuens PaeraneD bY Messrs, MaTTHgy AND Jounsows, 
Pure Copper ee ee . ee ee oe es 100° 

Ailvy of uitto, with 0°25 per cent. silver . ee + 1055 
> » O13 9 90 ee es ++ 106° 

- » O25 ° lead ee oe +. 1099 

“ » 13 ” ” . «+ 1112 

9 » 025 » tin -- 993 

” »n OLS 4 ” ee ee +. 1014 

a » OO * zc oe oe «+ 95° 

res » O40 » - oe oe «» O17 

» » 140 ” my ee « 786 


In conclusion, allow me to draw attention to the importance of 
establishing, in this country, a school or college for teaching 
chemistry as applied to the arts and manufactures. Nothi 
would tend more powerfully to benefit the commercial an 
manufacturing interests of the country than such an establish- 
ment; and J cannot but feel that there is no body of men in 
Luyland so able eflectively to promote tiis object, and to devise 
the best means of carrying it out, as this most useful and valu. 
able society. 





DISCUSSION, 

Mr. G, F. Wilson, F.R.S., hoped he might be allowed to cor- 
rect a slight error made, he had no doubt inadvertently, by Mr. 
Crace Calvert, in one part of his subject. He had stated that 
the oleic acid, manufactured by Price and Co., at Vauxhall, was 
now made applicable for Turkey red dyeing, through the dis- 
covery of Pelouze. The use of oil in Turkey red dyeing was too 
important a one to have been overlooked by Price’s Patent Candle 
Company. After seeing the various results obtained from different 
samples of olive oil by the manufacturers’ test, they inves- 
tigated and discovered the cause, and described the use of 
oleic acid in a specitication years before M. Pelouze’s paper. 

Mr, Pearsall said, with reference to the employment of soap 
in the process of sugar refiuing, and with regard to the use of 
sulphurous acid in the same process, he could not but admire 
the great caution with which Mr. Calvert had spoken of these 
new discoveries, abstaining from anticipating the results which 
time and practical experience alone could give. Awongst the 
many points introduced by Mr. Calvert, he thought none was 
more worthy of attention than the effects produced at different 
stages in the puddling of iron. One of the mest striking facts 
introduced to their notice was that with regard to the different 
conducting powers of copper wires in proportion to the alloys 
they contained. 

Dr. Price would beg to make a few brief remarks on the pud- 
dling of iron. He and Mr. Nicholson had made a chemical 
investigation of the changes which took place during the refinery 
process. They found that in this operation the silicium was the 
first element that was oxidised, and that it was, as shown in Mr. 
Calvert's table, almost totally eliminated before the amount of 
carbon was materially diminished. The product of the refinery 
process known as “metal,” might, in fact, be regarded as the 
purest kind of cast iron. Its hardness, however, prevented its 
being used for foundry purposes. It dissolved wrought iron 
with facility, and the product was steel. Steel had been made 
experimentally at Sheflield by this process, and with satisfactory 
results. With pig iron it mixed perfectly in every proportion, 
thereby enabling ironfounders to produce a cast iron of any 
quality. At present this process has not been carried out upon 
the large scale. ‘he analyses of bimself aud Mr. Nicholson on 
the subject had not yet been published, but the facts mentioned 
had been embodied in patents for cast iron and cast steel, and 
noticed in some journals 

Mr. Hyde Clarke expressed a hope that the suggestions thrown 
out by Mr. Crace Calvert, with regard to the study of applied 
chemistry, would not be lost sight of by this society. Any one 
who was in the habit of being brought into contact with working 
men in this country would see the difficulty there was in the 
way of their acquiring instruction in that branch of knowledge, 
and in this respect Mr. Calvert had drawn a striking eontrast 
between the condition of the continent and of England. 

‘the Chairman remarked upon the immense commercial 
that arose from abstract studies. There could be no doubt 
that many of the points put forward that evening had arisen 
through the abstractedly scientific discoveries made by others. 

A vote of thanks was passed to Mr Crace for his paper. 
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Tux object of this invention, by William Mann, of the City of London , 
Gas Works, is to modify the arrangement of the ordinary water cock 
and steam cock, soas to keep a check upon the person in charge of | 
the boiler, and to cause at intervals, say of halfan hour, a pointer or | 
pencil to trace upon a card moved by clockwork the pressure of the | 
steam, and to indicate whether the cocks have been examined at such | 
intervals. 

Fig. 1 shows the improved arrangement of steam boiler gauge cocks | 
and registering apparatus applied to a steam boiler; Fig. 2 is a side 
view of the gauge ; and Figs. 3,4, and 5, are longitudinal sections of the 
pressure cylinders which it is preferred toemploy. In Figs. 1 and 2, 
A is a circular dise made of paper, card, or other material, with 
circular lines a, and with radial lines 6, drawn, impressed, or printed 
upon it; each circular line corresponds to a certain number of pounds 
pressure, as shown, and the radial lines b correspond to the twenty- 
four hours in the day, and are so numbered. The disc A is attached 
to the face of a disc of metal B, by a thumbscrew B!. This disc has 
a boss C attached to its back; on its centre by screws c a hole is 
formed in the boss C, so that it may be mounted on a spindle caused 
to make one revolution every twenty-four hours, by raeans of suitable 
clockwork enclosed in the case D, and regulated by the pendulum | 
D. E isa bar, which is capable of being moved in the direction of | 
its length; E! is a boss or socket formed on or attached to 
the end of the bar FE; a pencil or other marking instrument F is 
j inserted in the boss with its point towards and resting on the 
paper disc A; F! is a set screw, for securing the pencil in the 
socket or boss El, The bar E passes between two sets of 
V-zrooved pulleys G, G, and H, H, and is guided by them; 
il so that it may move parallel. ‘The edges of the bar may 
be angular, to correspond to the V-grooves in the pulleys G, G, and 
; H,H. ‘The spindles d, d', of the pulleys turn in bearings in the 
brackets I, I, secured to the shelving bracket J, by screws e,e. The 
bracket J is secured to the framework or standard K, to which 
standard the clockwork and case D are likewise fixed. The spindles 
d, in the pulleys H, H, are parallel, and have no shoulders or journals 
formed thereon, so that they are capable of being moved longi- | 
tudinally in either direction through their bearings in the brackets 

. L, L, are slight springs fixed to the front of the brackets I, I; 
the ends of these springs exert a pressure on the conical points of the 
spindles di, which project a little through the brackets I, I. | 
= on the ends of the spindles of the pulleys H, H, causes the 

yar to press the pencil or other marking instrument ayainst the disc 
A, so that when the disc A revolves, the pencil will make a simple 
curved mark upon it if the bar E and pencil F remain stationary at 








quadrant f, which causes it, with the pencil F, to move to and from 
the centre of the disc A, a compound line is described by the 
two different motions. These motions are the angular or rotary 
motion of the dise A, and the parallel or radial motion of the bar E 
and pencil F. Motion may be given to the dise through clockwork 


the bar E and pencil F receive their motion from a piston or india- 
rubber dise placed or mounted in a cylinder, in which steam (from 
the steam boiler M) is allowed to play and exert its pressure. 
the steam cylinder, which is secured by its flanges g to flanges gi of a 
casting gil; this casting has a hollow neck O formed on it, which is 
passed thTough a hole in the plate O!, and there secured by a nut and 
washer O', The plate O1 is supported on and fixed to columrs P, P, 
by nuts and screws i, i. The lower ends of the columns are supported 
by and firmly secured to the shelving plate of the bracket J. The 
piston rod j passes through the end of the cylinder cover or bottom, 
and has an arm j! fixed on it; the other end of the arm j! has a slot 
formed in it for the reception of the joint pin j!! of the joint &, which 
is passed through it. 
is connected to the arm / of a segmental rack li, by a joint /0, 
which is secured to it by a thumb nut m; the arm / is slotted 
similarly to that of the arm j!, These slots afford the means 
by which the rod #1 may be readily adjusted in relation to the extent 
of the necessary travel of the bar E and pencil F, so that it may 
correspond to the pressure in the cylinder and the distances between 
the cireular lines on the disc A, which represent that pressure. 
Q, Q, are standards or brackets which support a rocking shaft, on 
which the arm/ of the segmental rack li is mounted. The rack i 
that on which the grooved quadrant, f, is mounted. The rack 
a sufficient amount of travel to the bar and pencil or marker, if | 
there is not sufticient in the piston rod to cause the bar and pencil to | 
traverse from zero to the greatest amount of pressure which is 

required to be indicated. RK is a tube of glass or other material 

mounted between the steam cock R! and water cock Kk, which are 

fixed to and in communication with the boiler, the proper water line, 

of course, being between the two cocks. To the opposite ends of the 

sockets, in which the ends of the glass or other tube are inserted, 

pipes », 0, are attached, having cocks n!, v1, mounted on them. The | 








| pressure 





end of the pipe o is for carrying off the steam or water when the 
gauge cocks R! and R! are being tested. The pipe x is for supplying 
steam from the boiler M to the cylinder N of the pressure gauge and 
registering apparatus, which may be fixed in any secure place apart 
from the boiler and out of the reach of the stokers, so as to prevent 
tampering with it, and likewise to preserve it from being destroyed, 
should at any time an explosion of the boiler take place, and 
thus preserve a diagram which will indicate the state of the 
in the boiler when such explosion happened, and 
also if the person or persons in attendance had been doing their 
duty. To put the apparatus in operation, after a card or dise A has 
been placed and fixed in proper position, that is, with the point of 
the pencil or marker resting on the radial line or place, which corre- 
sponds with the hour or time of the day or night, as the case may be, 
the pencil at this time standing to the lowest circle or zero line, the 
clock is set going and the cock x! on the pipe m, which leads from 
the boiler M to the cylinder, is opened, which admits steam to the 
cylinder, and by pressing on the piston or disc moves the bar E and 
pencil F by means of the apparatus above named, through a space 
corresponding to the pressure in the boiler; at the same time the 
pencil has described a radial line, as at P! from the zero point to the 
present pressure point ; if the apparatus is allowed to go on undis- 
turbed for an hour, or for any space of time, the pencil will draw a 
curved line g, nearer to or farther from the zero line, according to the 
amount of pressure in the boiler and cylinder. When it is required 


| to test the gauge cocks R! and R" (supposing them to be shut) first 


shut the cock 2! and open o!; when this takes place, the steam 
escapes from the pressure cylinder, when the pencil makes a radial 
line to zero, and the cock o! is shut, and the cock n! opened, so as to 
admit steam to the pipe n and steam cylinder, when the bar E and 
pencil F will be moved outward from zero to the point which indi- 
cates the pressure in the boiler. It will be seen that the curved line 
q marked on the disc A by the pencil F will represent the pressure in 
the boiler (whether it vary or not), at any time in the day or night, 
and that the straight or radial lines marked with the pencil will show 
the number of times and at what time the gauge cocks were tested, 


| and so keeping up a complete register of the state of pressure in the 


boiler and of the number of times the gauge cocks have been tested. 
If it is not desirable to keep up a complete register, but only from 


This | 


zero; but as the bar Eis attached by a cord or chain e! to a grooved | 


being acted on by a spring or weight in the ordinary manner, while | 


N is | 


‘To the joint & a rod 4) is attached; the rod fu | 


gears into a pinion mi, which is fixed on the same rocking shaft as | 


pinion and quadrant, or their equivalents, are necessary to give 


day to day, a piece of ground glass, or transparent slate, or other 
| material may be made use of, to trace diagrams on instead of the 
| paper dise A. After a diagram has been described on the ground 
| glass or slate, and examined, it may be wiped off, and so any number 
may be made on the same piece of glass or slate. This ground glass 
or transparent slate may be placed or fixed in a suitable frame and 
| mounted on the spindle of the clockwork, similarly to that on which 
| the disc A is mounted. The radial and curved lines which indicate 
the time and pressure, may be permanently painted on the back of 
the ground glass or transparent slate, or one of the prepared paper 
| discs A may be placed behind it or pasted thereon. Figs. 3, 4, and 5 
are sections of the different modifications of the cylinders which it is 
| preferred to use; Fig. 3 shows a section of an elastic cylinder A, 
composed of india-rubber and bound with metal hoops or rings 
B, B; C, C, are flanges formed on its ends and clipped between rings 
a, a, and plates or flanges D, D! where they are firmly secured by 
the screws b, 6. E is a piece cast or otherwise formed on the flange 
Dj, to which an arm may be attached for the purpose of moving the 
bar and pencil, as formerly described; F is the inlet through which 
| steam is supplied to the cylinder from the boiler. When steam is 
| admitted its pressure on the ends D and D! causes the cylinder to 
expand in the direction of its length (as the side pressure is neu- 
| tralised by the rings B, B), and thus moving (through its connexions) 
the bar FE and pencil F. In Fig. 4 A is the cylinder, and B the inlet 
pipe; C is a piece of india-rubber of the shape shown, securely fixed 
| between the flanges D, D. ‘The back of this piece is thickened at D', 
as shown; this part rests on a piston or plate E, mounted on the rod 
F, which passes through india-rubber rings G,G, G, and washers 
a, a, and out through a hole in the cylinder end, where an arm may 
be mounted on to propel the bar and pencil) The washers a, a, are 
formed with ridges a!, a', to prevent the india-rubber spreading too 
far when submitted to pressure. Fig. 5 shows a method of using both 
| an india-rubber piece A, as already described, and a piston and piston 
| rod B and helical spring C in the same cylinder ; Dis the cylinder and 
E the inlet pipe. The connexions with the bar E and pencil F are 
similar to those already described. 





MANN’S STEAM BOILER GAUGE COCKS, &c. 
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BOLTON’S MODE OF WEIGHTING THE YARN-BEAM IN 
LOOMS, 
PATENT DATED 20TH JuLy, 1857. 
Tuis invention, by Richard Bolton, overlooker, of Blackburn, consists 
in an improved mode of weighting the yarn-beam in looms for 
weaving cloth. In the illustration, which shows so much of an 
ordinary loom as is necessary to explain the invention, A is the 
yarn-beam at the back of the loom; B, B, are the beam necks round 
which are passed the cords or chains C, C, in two or three turns. 
and then they are passed round the pulleys D, D, and fastened to the 

















hooks of the levers E, E. Two pulleys may be used at each side 
instead of one, thus increasing the leverage. F, F, are weights of 
ten pounds or upwards, according to the quality of the cloth to be 
woven and the amount of pressure desired. These weights hang 
upon the levers E, E, and are moveable for the purpose of regulating 
the pressure, by increasing or decreasing it at the pleasure of the 
operative. The other ends of the cords or chains C, C, may be 
attached to springs, such as are at present in use. The advantages 
to be derived from this invention consist in dispensing with the large 
and cumbrous weights at present in use, improved steadiness in work- 
ing, and increased strength of the cloth obtained, and the greatly 
a facility given to the operative in regulating the working of 
the loom. 


Tue Brrrisa Musrum.—An enlargement is contemplated of this 
institution. The trustees have resolved, by seven to two votes, to 
adopt Mr. Smirke’s plan for the purchase of land to the north of the 
Museum. The resolution has been laid before her Majesty's ministers, 
with the plan of Mr. Smirke. » 

Tuames IlAveN Dock Company.—At the half yearly meeting of 
this company the report stated that the directors thought it most con- 





Deap Letrers.—In 1856, no fewer than, in round numbers, 
2,400,000 letters were sent to the Dead-office. Upwards of a million 
and a half were returned to the writers; 435,000 were destroyed, after 
every effort to discover the writers had failed; 185,000 were returned 
unopened to foreign countries and the colonies; and 187,000 were re- 
issued to corrected addresses. No less a sum than £670,000 in money 
cheques, jewellery, and other valuables were contained in these mis- 
directed letters, 


ducive to the welfare of the company to stay all proceedings during 
the recent high value of money. There were yet upwards of three 
years unexpired of the time allowed to carry the project into effect. 
The receipts, including balance from last account, amounted to £668, 
and the expenses to £367, leaving a balance of £301. The chair- 
man, in moving the adoption of the report, explained that it was pro- 
bable their property would become more valuable, and that on the 
first favourable opportunity they would carry out the undertaking. 

| Their assets consisted of £3,600 Tilbury 6 per cent. stock, with 
power to call £3 per share ; they had 120 acres of land, having 1,200 
feet of wharfage, and a depth of water in the Thames at that placeot 
not less than twenty feet at low water. It was in an excellent posi- 
tion for trade, and might probably be required by Government for 
building war steamers. The report was adopted. 
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LLOYD’S MODE OF UTILISING AND DEODORISING SEWAGE MATTERS, &c. 
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Tus invention, by Dr. John Lloyd, of Llangefni, Anglesea, consists 
in applying the sifted ashes or breeze and more or Jess of the cinders 
from fire-places, alone or in combination with quick-lime, and in 
certain cases assisted by small quantities of the chloride of lime of 
commerce, to remedy the nuisance produced by the sewage of 
houses, and thus reduce it to an inoffensive state, to be easily 
removeable with such refuse, and so to be used as manure. In sum- 
mer, mouldiness and the larva of insects are apt to be generated, unless 
an addition of quick-lime, or chloride of lime, or other chloride, is 
made to prevent it. 


filter through, and although greatly divested of urea and other impor- 
tant matters, they in time cause some degree of smell, which the 
addition of lime entirely prevents. The mixture is made in different 
proportions to suit circumstances. For sinks, &c., the substances are 
better in layers or strata, or roughly mixed, the upper layer to be of 
ashes alone, to absorb most of the urea before passing to the lime. 
The lime employed is preferable if burnt from the limestone called 
“dolomite,” or such at least as contains an appreciable quantity of 
magnesia, with the view of detaining any ammonia that may be 
formed in the insoluble form, well known as ammoniaco-magnesian 
phosphate, produced between the two substances, and the soluble 
phosphates of the urine; the patentee depends chiefly, however, upon 
the prevention of all decomposition (particularly with ordinary lime) 
by the rapid soliditication and drying of both fieces and urine, or the 
solid contents of them, in which state their chemical constituents do 
not act upon each other to cause putrefaction. The ashes may be 
assisted, in the absence of quick-lime, or in case of any inconvenience 
arising from it, by the use of sulphate of lime (burnt), or even burnt 
clay. Any ammonia that possibly may be formed is, however, 
retained by the “ wet lime” (as in gas-works) or in the pores of the 
charcoal, and ultimately solidified, as in guano. Chloride of lime 
(solid) is, however, to be added in small quantities, if from unusual 
circumstances any ammoniacal smell or putrefaction should occur. 
The ashes and cinders are either to be used fresh daily, by being 
added in a state of mixture with lime or not, to the closets, in quan- 
tities sufficient to cause all bad smell or noxious effluvia to cease, or 
if not used fresh from the fires every morning they are to be carefully 
preserved from wet, in certain covered depéts, and the excess of them 
produced in winter is to be carefully preserved for summer in such 
depéts, which are either to be small ones, attached to every house, or 
street, or block of houses, or large ones for whole towns and districts 
In the same depéts, or other convenient places, the patentee proposes 
that the dry sewage thus produced shall be accumulated, and also 
that the lime, which is useful for the process, shall be either collected 
or burnt, and that the vapours from them should assist in correcting 


any effluvia which may arise from a large collection or manipulation of | 


such sewage matter. The proportion of lime which it is proposed to 
use with the ashes is one part to two, generally, but the proportion 
may be varied according to circumstances and localities, or the lime 
may be omitted. The chloride of lime will only be necessary in rare 
cases, and in very small quantities. The useful action of the sub- 
stances above mentioned requires certain changes in the closets and 
cesspools now in common use. It will not be necessary but prejudicial 
to use water in them at all, the principle of the plan being to get rid 
of all the water contained naturally in the excretions, and so prevent 
the possibility of putrefaction. 

The patentee proposes to use, inside of closets, &c., metallic recep- 
tacles, of sizes convenient to be introduced and removed from them 
and through passages, &c., when full. They will be generally of a 
square shape, from a cubic foot upwards in dimensions, and divided 
by a partition, so as efiectually to separate the solid from the liquid 
deposits. They are also so constructed that, unlike the Paris 
closets, no soiling whatever of the sides can take place. The 
posterior portion becomes exceedingly dry by the action of the 
fresh ashes and lime, and rapidly solidifies and even fossilizes 
the solid parts, and converts them to masses without smell. 
The front compartment of the closet it is proposed should always, if 
possible, be partially or nearly filled with the mixture of lime and 
ashes already mentioned. 
liquid passed into the closet forms a mass of wet lime, which acts in 
its well-known capacity of absorbing gases by deodorising any oflen- 
sive smell. A great part of the liquid thus passed in the closet is at 
once absorbed, and any excess of it filters through the mass of lime 
and carbon, through a pipe to the sewer, and by so doing becomes 
divested of nearly all foreign matters, passing off as lime water, with 
only a very small proportion of impurities, and in a state that the 
ordinary putrefaction and smell is rendered impossible. ‘The lime 
Separates spontaneously in the sewers, &c., or may be discharged 
artificially, along with most of the remaining animal matter, by 
means of carbonic acid, and the deposit collected. The patentee pro- 
poses to apply the action of the above named materials to the purifi- 
cation of cesspools, and liquid house refuse, by which means the great 
body of the solid matters contained in them are detained in the 
materials employed, and the remainder of such liquid refuse filters 
through in such a state that it will not putrify or cause any nuisance. 
He proposes to act upon such liquids either as they pass from each 
house separately, or for a street, or block of houses, or for a whole 


The ashes also deodorise and practically solidify | 
their own weight of refuse by evaporation and absorption; but if the | 
liquids are in larger proportion, in the absence of lime, &c., they | 


It acts in this manner: the quantity of 


| town, by appropriate pipes, sinks, reservoirs, and means of transport 
| suitable to the exigency of each locality and circumstance. 

There are several forms of the closets by means of which the 
| patentee proposes to carry out his invention. The simplest form will 
| be a vessel of zinc, iron, or wood, having a quantity of the deo- 
| dorising material so arranged inside it as to form a partition 

to divide the solid and liquid matters. Another form is a metallic 
| or other vessel, shown in Fig. 1, having a curved partition a so 
| dividing the vessel that all liquids shall fall in front of the partition 
and all solid matter behind. In this case the materials are added 
each time after the closet has been used. In a third form of closet 
shown in Fig. 2, the partition is straight, bisecting the closet as be- 
fore, and rising up to a certain distance under the seat, where it is 
met by a flat broad valve }, which, when closed, meets the partition 
from behind, and so shuts out all matters from sight, and assists in 
preventing smell. This valve may be actuated either by a handle 
like that of an ordinary watercloset, or it may be self-acting, the 
motion being produced by the seat of the closet acting upon springs 
in communication with levers and assisted by a counterweight be- 
hind. In either case it is desirable to make the closing of the valve 
assist in introducing the deodorising materials so as to avoid the 
effects of neglect. ‘This object is effected in the following manner :— 
Behind the axis on which the valve 6 works backwards and forwards, 
there is another axis c, bearing a cylinder with several pockets d 
upon it. By means of two small cog wheels e and /, and a ratchet 
wheel g, the cylinder is made to revolve in one direction, and that 
only during the closing of the valve b. Behind and above the seat h 
is placed a box or feeder i, filled with the deodorising material, and 
placed upon and above the cylinder d, with which it communicates by 
an opening. As the cylinder revolves, the deodorising powder in the 
box falls down into the receptacle of the closet, falling first into a 
pocket 7 behind the valve, by whose motion it is carried well forward 
into the closet (and a portion is even projected forward, if necessary) 
to the front compartment, to deodorise the liquid refuse and keep 
down all noxious smell. The valve 4 is also useful in preventing 
| dust, inasmuch as the ashes or mixture passes behind it as it closes. 
| The quantity of ashes, &c., can be regulated by the arrangements 
| behind, so as to suit circumstances. As the front compartment of the 
| closet in fact is a distinct and separate vessel, so it is sometimes use- 
| ful to make it so in reality, the rims of the vessels being jointed with 
| sheet lead. Another important use of the valve is to prevent all 
liquids thrown into the closet getting into the back compartment. 
| pe . . * 
| The seat & it will be seen turns upon a hinge at A}, and is constantly 
acted upon with a tendency to bear it upwards by springs 42. Upon 
being sat on, the seat / will be depressed, and act by the link m upon 
one end of the lever 0, which turns upon a centre of motion o!, and 
at its other end is, by the connecting link 0%, connected to the lever 
o3, which by the driver o+, acts upon the teeth of the ratchet wheel g to 
cause a partial rotation of it, and thence to the cylinder a, at cab of 
such times. The weight 4! acts asa counterbalance to the valve 6, 
for which purpose it is suspended from the arm 2? affixed to the axis 
g', upon which are also fixed other arms supporting the valve. 

It now only remains to describe a plan for carrying out these prin- 
ciples on a combined and comprehensive scale. 

Figs. 3 and 4 show two views of means by which the contents of 
three closets, one on each storey of a house may be discharged into 
one common receptacle below, where they are deodorised and solidi- 
fied. Pipes or tubes &, about an inch or two in diameter, admit of 
the overflow from the front compartments of the closets when there 
is a separation in the closet, as shown in Figs. 1 and 2, or from sinks 
in connexion with them, the fall to take place in each closet without 
touching or soiling their sides. A self-acting closet (or one acted upon 
by hand) J, i, or 2, is placed at the top of each channel ¢, u, v, send- 
ing down the deodorising powder with the refuse matter, or the 
ashes, &c., are added daily through the holes. In this latter case the 
front compartment is to be removable, and charged with the 
deodoriser, having an overflow pipe m, (Fig. 1), discharging 
to the solidifying sinks z in the back yard, the overtiow 
from the latter, if any, finding its way to the sewers by 
the chambers 1, 2, 3, 4, 5, consecutively, in a perfectly harm- 
less state. Openings of communication z! are made between 
the separate compartments 1, 2, 3, 4, 5, and 2%, the discharge 
pipe; p is a depot for ashes, which are supplied through 

| the opening p!, when a separation of the smaller particles from the 
cinders is eflected by the sieve p*, the cinders passing down through 
an opening p* into any suitable receiver, whilst the smaller par- 
ticles are collected in p‘, to be taken from it as required through 
the door p®; q is a receiver for the ashes from the chamber p', and 
lime to be mixed with it, andthe ashes or mixture with lime taken 
from the depot g are put in daily, or be by self-acting machinery, 
through the openings s'; 7 shows the upper closet without pan, 
the solid matter from wh'ch falls to the receptacle or depot s; the same 
also takes place in respect of the two other closets li and B; v! isa 
ventilating tube running from the receptacle s to the eaves or other 
upper part of the building. 

In plans for deodorising, solidifying, and utilising all the sewage 
| of houses, the pipes, with proper traps upon them, convey all the 
| liquids from small sinks and closets upstairs, &c., into large sinks 
| supplied with the deodorising and solidifying materials, or, when 








the level suits, into a tank or sink on wheels to be drawn off at 
times by horse power, and replaced by another; the overfiow, if 
any, always finding its way to the sewers fully deodorised and 
harmless. These appliances or means for one entire house or series 
of houses may, when desired, be connected together for streets and 
other blocks of buildings. 

The patentee states that the self-acting closet he believes to be the 
best for carrying out the principles of his invention. The power of 
ashes, which he recommends for deodorising both the solid and liquid 
refuse of houses, he describes as being due — to the carbon in its 
fresh burnt state, and (much of it) in a purely divided state; the 
earthy matter, however, assisting materially in the process, 


TO THE EDITOR. 
(We do not hold ourselves responsible for the opinio 
Correspondents.) 





of our 





HIGH AND LOW PRESSURE STEAM, 


Srr,—In my letter given in your number for Feb. 12, page 132, 
I concluded by referring to the figures which you have kindly 
promised shall appear with this letter. It is, perhaps, best to 
state here also that, “J. B.’s” account of Mr. Wickstead's experi- 
ment is, in substance, that with steam at 51 1b. pressure in the 
boiler and casing, and 20°17 1b. pressure in the cylinder, expanded 
a fraction more than 2} times with a resistance on the exhaust 
side of the piston of not quite } 1b. That each 1 lb. of steam, 
under these circumstances produced a gross effect equal to 
116,914 lb, raised 1 foot. From this he deducts the 3 lb. resist - 
ance and 8} per cent. as the other useless resistance, and says 
the nett result of each 1 1b, of steam is represented by 102,000 lb. 
raised 1 foot. He then tells us that 94 lb. of steam was produced 
by each 1 1b. of coal used, and that the coal per horse power was 
2°04 Ib, 

In my previous letter I have taken the vacuum and 8} per cent, 
as the useless resistance, which is the same as J, B. allows, and also 
94 lb. of steam for each 1 1b. of coal consumed. With these 
items thus fixed I have taken the effect as it was really regis- 
tered by the engine and indicator in the formation of Fig. 6. I 
have, it is true, called the reader’s attention to the obvious result 
that would have ensued had the vacuum in the engine been 3 lb, 
and the steam expanded from 13, as it is shown in Fig. 6, to 6 lb. 
The consequence being, then, that on taking from the gross effect 
the } 1b. and the 84 per cent. the useful effect, as stated in my 
previous letter, was 102,565 1b. raised 1 foot by each 1 lb. of 
steam used, and as there was 496 lb. of steam used per hour, and 
1 lb. of coal produced 94 lb. of steam, the coal per hour being 
52 Ib., and the horse power being very near 26, the coal per 


horse power per hour would be 2 Ib. 
Fig. 5. Fig. 6. 
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But in Fig. 5 we have, by the same rule, 12-horse power pro 
duced before the steam enters the low pressure cylinder, from 
which the 26-horse power was produced ; this is nearly 50 per 
cent. of that produced from the steam expanding from 26 lb. 
absolute pressure to 6 Ib. or 5 lb. effective pressure. But as I 
have done the low pressure men justice in expanding their low 
pressure steam to 5 Ib. effective pressure, it is but fair I notice 
one great defect in the engine from which these figures were 
taken : it consisted in (as will be seen in Figs. 5 and 6) the 
great space between the high and low pressure pistons; in this 
space a loss took place by useless expansion equal to 115 per cent. 
of the full pressure effect ; so that if we put this at 14-horse 
power we have 26-horse power in the high pressure steam, and 
26-horse power in the low; or, in other words, the steam on 
entering the cylinder at 984 lb. absolute pressure will produce 
as much mechanical effect before it came to 26 lb. pressure as it 
will in expanding from 26 Ib. to 6 1b., and consequently 1 Ib. of 
coal with 984 Ib. steam will, when used, produce as much power 
as 2 lb. of coal with steam at 26 lb. pressure only. 

In the foregoing examination of the steam, with the aid of so 
much of its power actually utilised, as shown in Figs. 5 and 6, 
we see there can be no doubt but that with steam, say at 
100 lb. pressure, and with 94 1b, of steam produced for each 
1 lb. of coal consumed, that the relative economy is as 1 to 2, 
or that there is a saving of one-half the coal when compared 
with steam at 26 lb. absolute pressure only. But as this 94 lb. 
of steam represents the evaporative effect of the low pressure or 
common boiler, so 124 Ib. of steam for each 1 Ib. of coal con- 
sumed represents the evaporative effect of my boiler, There- 
fore. the actual relative effect produced by each 1 Ib, of coal 
consumed is as 100 to 230, which is a gain by this mode of ge- 
nerating and using steam of 130 per cent., even at what I call 
the low pressure of only 100 Ib. 

But as I have no wish or occasion to over-estimate the gain 
which my mode practically produces, I will take it at a saving 
of one-half in the coal consumed. And I must here remark 
that my opponents may mislead this generation of Englishmen ; 
but as they cannot change the physical laws upon which this 
statement rests, and as my eyes have seen, and my senses have 
conveyed to my mind, the same evidence that I have of the sun 
shining, they, in a case of this kind, cannot injure me, but b; 
depriving mankind of those blessings Providence intended it 
should enjoy ; and as they cannot alter the physical laws, their 
victory over truth and Providence must be of short duration. 

With the saving, therefore, of only half the coal, we should 
have 300 tons of coal propelling the ship the same distance in 
the same time, as 1,000 tons does upon the present system. But 
this gives a very inadequate notion of the full advantage thus 
to be obtained, as for every £1,000 sterling saved in coal there 
would be £7,000 sterling saved by the conversion of unprofitable 
into profitable freight, arising from diminished bulk and weight 
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of machinery and coals. To any man who turns his attention tu 
this view of the question, in conjunction with our non-paying 
steam vessel companies, he cannot but be struck by the baneful 
consequence of persisting to act upon advice which, twenty 
years ago, was possible, but is now utterly unworthy of the 
men who give it and those who act upon it. ‘The con- 
sequence is, all manner of schemes but the right one are 
recommended to prop up languishing undertakings. Among 
the secret objections that I have heard of as takeu to my views, 
was that of Canger from explosion, made by Mr. Brunel pre- 
vious to the decision for building the Leviathan; if such be Mr. 
Brunel’s real views upon the matter they are certainly very 
childish ones. As, when the character and structure of my 
boilers are considered in relation to the pressure I propose, 
and compared with the common boiler, the man must act ina 
childish manner, or disregard all scientific knowledge and 
practical experience, who asserts that the danger from such 
cause is increased beyond what it is by the present practice, as 
the very reverse is so self-evident to any man of the least 
scientific or practical pretensions, that I can defy Mr, Brunel 
or any one else to blow up a steam vessel with my 
boilers. He may burst them and produce a very circumscribed, 
or local effect, L admit; but I positively deny that they can 
destroy the ship, as is the case with the present boilers, The 
locomotive driver finds one of bis tubes burst, he draws his fire, 
and the destructive consequences end. But if the external shell 
of his boiler burst, where has experience shown him may not his 
locomotive and all about it be hurled to ? This subject I so fully 
explained in my lecture (see payes 20 to 23, and page 30, also 
pages 36 to 40), in 1845, that no new light has been thrown on 
it to this day. Therefore, in the name of the unscientific public, 
and in my own right, I protest against such childish twaddle, 
come from whomscever it may. 

Let it be denied by who, and how they choose, the facts 
remain as I have proved in practice, and stated in writing—and 
they are supported by all sound science pertaining to the ques- 
tions under notice. And what is more, that every year the 
English allow themselves to be defrauded of such advantages, 
they lose more than £20,000,000 sterling, and much that cannot 
be reduced to money value. In marine application we see’ that 
so great are the advantages, that no number of Leviathans—even 
if companies could get them for nothing--can equal, As these 
improvements are alike applicable to the largest and the smallest 
vesseTs—to those that plough the mighty deep, the shallows of 
the Indian rivers, or those of our own country—I, therefore, for 
once, join with “ Omnibus,” and second his exclamation—* * Mer- 
chants beware !’—and, as become merchants of a country such as 
England, with your knowledge of men and things, think for 
yourselves—judge from evidence, and don't lose sight of the 
influence which the corporate spirit and vested interest has 
upon men’s views and opinions, but allow the light of history, 
which is experience teaching by example, to have its due weight 
in your decisions.” 

There is tuo much of the “goose and gander” gabble in 
“ Omnibus’s” last letter to deserve any serious reply. But I call 
his attention to the third paragraph in his letter given in Te 
Enereer for Feb. 5th, in which, with all the licence he de- 
mands in the use of language upon a scientifie question, still, it 
is there clear that he speaks of radiation as conveying the heat 
to the condenser as distinguishable from conduction or the 
carrying property of fluids, by which water in the shape of steam 
robs the cylinder of heat. He is, therefore, not only chargeable 
with violating the proper use of language, but he makes his 
original and unpardonable licence the means of denying what he 
has unmistakeably committed himself to—namely, that the rays 
will somehow twist about so as to pass through the ports and 
passages to the condenser. I shall leave the rest of his letter for 
Mr. Ingham to answer, if he thinks proper so to do. The advice 
he offers others would come with a better grace if there were any- 
thing in his letters to indicate he possessed practical experience, 
scientific knowledge, or commercial ability to any notable extent. 
If he had any practical knowledge, he would not have seconded 
“J. B's” absurd assertion, that the friction of pistons increases 
as the pressure. To those of us who have had to do with the 
taking out and putting in of pistons with our own hands, both 
in high pressure and low pressure cylinders, in every Jay work, 
such assertions as these carry their own evidence of the practical 
knowledge of the parties who make such assertions. 

I will now briefly set before your readers the power and eco- 
nomy of the engine from which the Figs. 5 and 6 were taken in 
1844. It must be borne in mind that the engine was a very 
imperfect one, that it was condensing by the air, and returning 
the same water back to the boiler continually. That the boiler 
was a small round boiler, with only thirty tubes in it, of 8 feet 
long, and 2}-inch diameter. These tubes communicated, top and 
bottom, with round chambers, by which the communication with 
each and all of them was complete. The fire-grate being in the 
interior, aud resting on the bottom chamber, was but 20 inches 
in diameter, therefore the interior sides of the tubes formed the 
fire-box, and the exterior sides of the tubes the flue-surface the 
water being in the tubes. This boiler was never intended but 
as a means of testing the principle involved; but it continued to 
supply that engine with steam from 1844 to 1859. The engine 
was of the two-cylinder class, but the cylinders were not cast toge- 
ther, but stood some feet apart. The high pressure cylinder had an 
area of 38} square inches, the piston of this cylinder moved 
through 146 feet per minute. The low pressure cylinder had 
an area of 156 square inches, and its piston moved through 220 
feet per minute, the engine making fifty-five revolutions per 
minute. It will therefore be seen that the gross power was 25- 
horse, very nearly. The useless power, or friction, was .n this 
case, from all sources, a little above 5-horse. We will, therefore, 
take the useful effect in round numbers, as 20 indicated horse 
power. This was produced by 110 of the small cylinders full 
of steam per minute; and as it will be seen in Fig. 5, the 
lap of the valve on the high pressure cylinder cut off the steam 
in it before the end of the stroke, so that the volume of steain 
from which the power was produced was 110 cylinders full, at 
85 lb. absolute pressure per square inch. But the actual 
quantity of water which passed through the engine per 
hour, was, by measure, eight cubic feet, and by weight, 
496 1b; hence it was larger than it should be in a well made 
and well-managed engine by nearly one-eighth. This was due 
in part to the great distance between the engine and boiler, 
which was between sixty and eighty feet, the steam being con- 
veyed this distance through two-inch gas-piping —the piping 
being covered with felt. It is right also to say that, from the 
exhaust branch of the low-pressure cylinder to the air-pump 
was a distance of between seventy and eighty feet, the condenser 
being fixed on the top of the roof of the building the steam had 
to pass to the top of it, and down again to the air-pump. 

With all the disadvantages as before described, and in the 
first attempt, and on assuming but 8 Ib. of steam as the quantity 
produced by each 1 lb. of coal—as at that time I had made no 
experiments on the evaporative effect of the boiler, but adopted 
the then usual stan —yet, under these circumstances, if the 


gross power be taken, the coal is but little above 21b. per horse 





power per hour, and upon the net power it is less than 24 1b 
of coal per horse power per hour. But apply the economy o 
my boiler, as it is now, of 12} lb, of steam for each 1 Ib. of coal 
then the nett power is obtained at but 2 lb. of coal per horse power 
per hour. Persons who have little or no knowledge of the great 
improvments I have, since that time, made in the engine and 
condenser, and all the details pertaining thereto, and the 
proved practical value of such improvements by experience in 
working, may, for aught I know, doubt my assertion that there is 
no reason that our marine engines should consuine more than 
1 1b. of coal per horse power per hour; but if they do, I can 
rely on future practice and another generation, if not this, to 
verify the truth of what I state. 

If, in place of this little bauble of an engine and all its 
defects, we substitute a large and well-made engine, such as Mr. 
Wicksteed’s, there is not one among your readers, I should 
think, but must see that even with air for condensation, and the 
engine used for any purpose, and in any part of the world, 
greater economy is to be obtained with one gallon of water per 
horse power per day, in addition to that contained in the 
boiler at starting, than “J. B.” states as the result of Mr. 
Wicksteed’s engine. That greater economy than “J. B.” pre- 
sents will be produced by such means upon our railways, when- 
ever such principles get a fair trial, is what I have long known, 

I wish I could present the reader with an account of Watt's 
first engine—not to detract from the importance and value of 
his labours, but with the hope that I might render my secret 
critics a little more just towards me, and induce them to have 
a little more concern for the good of their country, and the well- 
being of mankind, than to stop me at every turn by their secret 
but false representations. Is it true that my inventions and 
labours are so utterly valueless, or myself so wanting in sound 
judgment and practical experience, as to make it the duty of 
these men, in this age of speculation and enterprise, to step for- 
ward, at all times and on all occasions, and warn the capitalist 
and companies against having anything to do with me or my 
inventions? If it be true, I ask, as I think after nearly twenty 
years’ endurance of this conduct I am entitled to ask them, not 
to so dishonour the English character any longer, but, like men 
should do, state their objection, so that I can see and acknow- 
ledge my fallacies, if they can point them out, and thus disabuse 
my mind of a conviction which otherwise I cannot but feel that 
such persecution is far more cruel and odious than that of 
ancient days. I have said secret critics, because there is some- 
thing comparatively noble in a public critic, though he rumble 
about as an “omnibus,” or present all manner of fantastic no- 
tions, under the guise of a “J. B.” 

I shall now conclude by referring to the concluding 
paragraph of “J. B.'s” long Jetter, in which he states that 
nothing but failures, from Watt’s time to this, has re- 
sulted from attempts at using high-pressure steam expan- 
sively. Your readers must be aware that as regards 
motive-power in any and every shape, that the only real advance 
made from the time of Watt and Trevithick, has resulted from 
the extension of this high-pressure and expansive principle ; 
and as Mr. Ramsbotham has truly said, there is no power in 
steam but that which arises from its expansive action, The 
day will come when it will seem strange that millions should 
have been expended to find an agent tu supersede steam when 
this very expansive quality was almost all thrown away, as if 
a non-elastie body, such as water, was acting by gravity. I 
cannot fairly be charged with ever having unjustly disparaged 
the inventions or labours of other men, and I am conscious I do 
not do so when I say that, apart from my own inventions, that 
up to this day there never has been a thorough and practical 
adaptation of means to ends suitable under all cireumstances, 
and for all situations, to place this power in a safe and portable 
shape for the use of mankind: therefore, I say of “J. B.’s” last 
paragraph, as “ Analysis” says very truly of the whole letter, 
the truth is but partly written, 

Pimlico, Feb, 22, 1858. 

P.S.—I shall feel obliged by your correcting some errors in 
my last letter:—On p.151, column third, and fourth paragraph 
from the top, for “the defects are, that the metal of the cy- 
linder and piston rub against each other, and are thus rendered 
dirty,” read “the defects are, that the metal of the cylinder 
and piston that rub against each other are thus rendered the 
dryest ;’’ and column two, paragraph two, for “abounding,” &c., 
read “ shrouding,” &e. rT. €. 


T. CRADDOCK. 


NEWCASTLE BOILER EXPERIMENTS. 
Str,—In your editorial remarks in last Friday's number, page 
137, on the Newcastle experiments, you observe that—* although 
the results obtained can, at present, only be taken as results 





made at Newcastle have, unequivocally, solved this question in 
the affirmative, and I will here describe the mode and its effects 
by which this desirable result was obtained, and the facilities by 
which it may be realised in reference to all descriptions of coal. 

The most remarkable fact to be noticed in these trials is, the 
very large quantity of air ascertained to be necessary by its 
having been so beneficially applied. This quantity was, so far, 
beyond what ordinary practice deemed sufficient, that we may 
cease to be surprised at the results which the Admiralty reports 
have given. In my last week’s communication I referred to the 
fact that when the required quantity of air was introduced, and 
the gases evolved were, by that means, brought into perfect 
combustion, the measure of heat produced was so great that the 
boiler was found incapable of absorbing and turning it to 
account in the generation of steam, and that a large portion of it 
was carried away by the chimney, the temperature of the 
escaping products, at its base, being above 600°, even when the 
small sized grates were used. By the mode of introducing the 
large quantity of air, it was found that the experimenters had a 
full control over the use of the coal, and effected its perfect 
combustion with ease and certainty. On this they observe, “ The 
prevention of smoke, was, we may say, practieally perfect, 
whether the fuel burned was 15 Ib. or 27 lb. per square foot per 
hour.” The process adopted had nothing new in it, being the 
same as has been in use during the last nineteen years,—was 
that referred to before McKinnon’s committee, and also by the 
committee appointed by the Common Council of London, which 
reported on the 15th September, 1841, forty-one different parties 
having submitted their plans. On this report the Mechanics’ 
Magazine of October, 1841, observes—* Which, of all the plans 
laid before them, is most deserving of notice, they do not venture 
to affirm; unless, indeed, we may infer, from a remark they 
incidentally make on the communication of Mr. C. W. Williams, 
one of the first five, that it is of ‘a particularly valuable 
character.” 

On examining the details of this process the point most worthy 
of remark is, that the great quantity of air introduced was found 
practically beneficial. Independently of the ordinary and unre- 
stricted supply by the ash-pit, we see, by the diagrams in your 
yesterday’s number, that six orifices, with a gross area of eighty 
square inches for each of the two furnaces, were necessary for 
the admission of the required quantity of air; and this was then 
brought into contact with the gas in the furnace through 345 
orifices of five-eighths and half-inch areas. The rationale and 
effects may thus be described :—By the subdivision into so many 
smali streams, an instantaneous and diffusive action is produced, 
Chemically, it brings the respective equivalents of gas and air 
into such immediate contact that combustion is at once effected 
and continuously sustained, as is an Argand gas burner The ten 
cubic feet of air, the equivalent of one cubic foot of the gas, are 
thus brought into action, and produce a clear flame, filling the 
furnace and the large chamber behind it, which I call the com- 
bustion chamber ; no other source of heat being required than is 
momentarily and successively produced by their own chemical 
action, as we see it in ordinary lamps and gas burners. 

This at once disposes of the imaginary necessity of bringing 
the gas into connexion, or proximity, with incandescent fuel ; or, 
as Watt described it in his patent of 1785, “‘ Causing it to pass 
among, through, or near fuel which is intensely hot.” Indeed, 
a patent has lately been taken out (and to the action of which 
there is no practical or chemical impediment), of generating the 
gas in one furnace, and effecting its combustion in another. This 
area of five and one-third square inches of orifice for the gas aris- 
ing from each square foot of grate surface is so opposed to modern 
practice as to call for special notice, seeing that either the 
experimenters at Newcastle, or our present practice, must be 
essentially at fault. We have it laid down, on high authority, 
that a single inch orifice is sufficient for each square foot of grate 
surface. This, however, is directly disproved by the Newcastle 
results, and it is among the strangest oversights of engineers, 
that while particular attention is given to the weight and quality 
of the fuel consumed, no attention is given to the weight or 
volume of the air absolutely required for its combustion. Here 
must begin practical improvement—the equivalent of air being 


just as essential and capable of measurement as those of the fuel. 


That so large a volume of cold air does not produce a cooling 
instead of heating effect, is due, exclusively, to the soft, diffusive 
action above spoken of—the mechanical effect being well illus- 
trated by the distribution of the water when issuing through the 
numerous perforations in the rose of the watering- pot. 

That the proper mode of introducing the air to the furnace 
gases begins to be appreciated is evidenced by the fact, that it 


| was on this the several competitors relied. The report shows 


upon the authority of the gentlemen who conducted the | 


inquiry, since no account of the method and details of the 
experiments has yet been made public, the fact that they are 
consistent with the results obtained by a theoretical considera- 
tion of the heating capabilities of the coals in question gives them 
a decided preference over the results obtained in the Admiralty 
investigations, which are in direct opposition to the theoretical 
determinations.” This accordance of theoretical and practical 
results is alone a warrant of their correctness, and gives them a 
strong claim on our confidence. No doubt the public require 
further information before these results can lead to their 
practical application. We cannot, however, expect that any 
further notice of the “ method and details” will emanate from 
those engaged in the Newcastle inquiry, seeing that they have 
no further interest in the matter, the specific objects for which 
they were appoiuted having been already satisfied. The plans 
and details then can only be looked for from the several com- 
petitors themselves, who are still respectively before the public. 








I wiil, on my part, endeavour to supply such data as will | 
connect the plans submitted by me with the results contained | 
in the reports; not having myself taken any part in carrying | 


out the experiments, and the three referees being strangers, I 
can have no claim on their labours. 

In your last week's editorial remarks on the conditions 
required in the use of the Welsh and Neweastle coals, you 
justly observe that “like conditions will not ensure the produc- 
tion of the full heating effect in both cases; for, while in 
charging a furnace with Welsh coals, the amount of gas given 
off may not be greater than can possibly be burnt under 
ordinary conditions, the quantity given off from highly 
bituminous coal, like that of the Neweastle district, will be so 


great that, under similar circumstances, the supply of air to the | 


furnaces will be inadequate for perfect combustion, and, conse- 
quently, the resu!t will be the production of smoke.” These 
remarks touch the main question at issue, and I have no 


that all had recourse to the “ perforated plate” system. Nay, 
even the judges themselves adopted it in making their own ex- 
periments, and on which they based their “standard.” Can- 
didly and liberally they admit it. “The admission of air 
adopted by them,” they observe, “is simply an adaptation of 
the principle so long advocated by Mr. Williams, and we prefer 
his arrangement for the purpose.” Thus, the plan proposed by 
me had, virtua'ly, to contend against itself; and I was, in fact, 
opposed to competitors armed with weapons furnished by myself. 

The importance of admitting the air, as adopted by the com- 
petitors and the judges themselves, rests on the double prin- 
ciple—first, of introducing it direct to the gases iu the furnace 
above the fuel; and, secondly, to its subdivision, by means of 
perforated distributors. Both, however, are still in opposition 
to modern practice. Lest this might be doubted, it is sufficient 
to say that in a work just republished, of no mean merit and 
authority, it is thus stated : “ Notwithstanding all that has been 
done and written with reference to the so-called smoke-burning 
apparatus, it is the opinion of those most capable of forming @ 
correct judgment, that by a proper construction of the furnace 
and a skilful management of the fire, the smoke and gases may 
be as effectually, and certainly more safely, consumed by ad- 
mitting the requisite quantity of air for this purpose at once 
through the grate bars.” This is so directly negatived, in all 
its parts, by the Newcastle tests as not to call for reply. It may, 
however, be asked, how is it possible for the 100,000 to 200,000 
cubic feet of air, absolutely required for the gas alone of each 
ten weight of coal, to find its way, in a pure state, into the 


| furnace and through the bars and the incumbent mass of fuel on 


them ? 

That this double principle, above referred to, may be the more 
clearly enunciated and reduced to practice, I describe it in the 
words of the expired patent of 1839, viz. :— : 

1. “The supplying the gas with the quantity of atmospheric 
oxygen necessary to their more perfect union and combustion, 
and in a manner most favourable to their instantaneous and 


| complete admixture. 


difficulty in subscribing to your inference, that “this source of | 


discrepancy prevailed in the experiments made for the Admiralty, 
and to this circumstance the lower evaporative value assigned 
to the Newcastle coal must be chiefly ascribed.” 

The all-important question is here, then, at once raised, 
namely—Can this bituminous be rendered available with as 
much ease and certainty as the Welsh coal ? 





2. “The supplying this atmospheric air from a source inde- 
pendent of the currents in the ash pit. ; 

3. “The separating the two distinct portions of air respec- 
tively required for the volatile and fixed portions of the coal, and 
effectually preventing any interference of the one with the other. 

4. “The use, construction, and application of the perforated 


The experiments | air distributors, by which the atmospheric air is more imme- 
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diately and intimately blended with the combustible gases in 
the furnace.” 

These are the principles which have been before the public 
during the last eighteen years, and so recently adopted and 
justified in the late Newcastle experiments. In my next, with 
your permission, I will apply myself to other portions of the 
report. C. Wyre WILLIAMs. 

Liverpool, Feb. 20, 1858. 





SILVER’S GOVERNOR, 


. 
Sir,—I regret to observe, by Mr. Silver’s letter in your paper of 
the 19th inst., that that gentleman wholly misunderstands me. 
Referring to his second paragraph, I deny that he before said 
anything “about the gyroscope ceasing to have power to sustain 
itself when stopped in its rotation,” or that I said the instru- 
ment would sustain itself under the circumstances, If Mr. 
Silver meant to say something about the sustaining power, he 
should have said it, but it would have had no bearing on the 
point in dispute. If the horizontal or precessional motion of the 
gyroscope is prevented, the sustaining power is not developed ; 
but it does not follow from that that the effort of the gyroscope 
to move horizontally will not increase the friction on the bear- 
ings. What I stated about the difference in the time of spinning, 
indisputably proves that the friction on the bearings és increased. 
I don’t understand the last clause of Mr. Silver's second para- 
graph. If in it he intends to put the facts I mentioned in a new 
light, he falsifies them by reversing the circumstances. It was 
when the axis of the wheel was stationary that it continued run- 
ning the longest. If, on the other hand, he means that he has a 
wheel showing such opposite results to mine, I beg to say there 
is some mistake; at any rate I would require to see the experi- 
ment to be convinced of it. 

Mr. Silver goes rather too deep for me in his third paragraph. 
How does the “balance of power in the solar system” control 
the motions of the Planet Herschel so as to make its orbital 
direction the same as that of the other planets, notwithstanding 
that it rotates on its axis in a different direction? If the solar 
system were connected in such a way that each planet acted like 
a gyroscope, [ assert that Herschel’s aerial rotation would not 
be in a different direction to its orbital rotation. I don’t think 
Mr. Silver bas gained anything by his astronomical illustration. 
He speaks of moving the ball of a balanced gyroscope; let him 
move it continually so as to alternately overbalance and under- 
balance the gyroscope, he will find that with a given rotation at 
starting the latter will not spin half the time it will in another 
experiment, in which it is kept accurately balanced, so that its 
spindle retains a fixed position. The facts accurately observed 
indicate the reverse of what Mr. Silver wishes to show: the oscil- 
lation of the ship will retard the rotation of the wheel. 

In the experiment Mr. Silver describes, did he not observe 
that the gyroscope moved in a direction at right angles to the 
pressure of the weight? The angular motion of the ship 
causes a pressure in the direction to its motion corresponding to 
that of the weight in the experiment; the wheel endeavours to 
move at right angles to that direction, and that endeavour must 
increase the friction of the bearings, whether the precessional 
motion takes place or not, being greater when the precessional 
motion is prevented. 

With reference to what Mr. Silver says further on, indicating 
that he thinks the motion of the ship would have little effect 
because of the slowness of that motion, I must observe that the 
effect does not depend so much on the rapidity of the disturb- 
ing motion as on the momentum of the massin motion. It isa 
question of strain between the momentum of the wheel and 
that of the ship, and the latter being comparatively so great, it 
will be nearly correct to take the strain as corresponding to the 
former, whether the actual angular movement of the ship is 
small or great. It would not require a very heavy fly-wheel to 
twist the entire ship ! 

Mr. Silver says I overlooked some peculiarities of action in 
connexion with the remedy I suggested. I beg to reply that I 
studied the arrangement in all its bearings ; but it will be suffi- 
cient to say here, that if Mc. Silver will actually try the plan he 
will find it answer in every respect. 

Mr. Silver says he wishes me to reflect a little more on the 
subject. I have done so since my first letter, and I regret to say 
that Iam in consequence induced to take this opportunity of 
retracting what I said by way of approval of the governor gene- 
rally. In my first letter on this subject I mentioned that the 
governor was in principle like a French one, which appeared some 
time ago. The inventor of this French one was M. Moison, and 
he obtained an English patent in the name of J. H. Johnson, on 
11th June, 1855. When I first saw Moison’s I studied its prin- 
ciple, and recognising Silver's as nearly the same, I did not again 
go completely into the matter. However, I now find that in the 
very detail in which Silver's differs from Moison’s, the former is 
rendered much inferior as a governor. Moison’s governor has a 
weight to perform the part of the spring in Silver’s. It is true 
the leverage of the weight slightly varies, but to an immaterial 
extent. In Silver’s governor the tension of the spring balances 
the resistance to the vanes, and generally to the motion of the 
fly-wheel. Ifthe position of the valve is changed in any way, 
the tension of the spring is changed to a corresponding extent. 
The consequence is, that if an adjustment of the valve is neces- 
sary, to make the engine go at its proper rate, as soon as that 
rate is attained the spring will adjust the valve back again, and 
a fresh adjustment will be requisite. Thus, for the valve to be 
adjusted in a more clozed position than that it has been in, the 
rotation of the wheel must be increased to create a resistance 
sufficient to balance the increased tension of the spring corre- 
sponding to the new position of the valve. Where the weight is 
used the same resistance balances it in all positions of the valve. 
The common governor is faulty in an analogous way, but not to 
so great an extent; for with it a very small increase of speed will 
enable it to retain the valve more closed than when rotating at 
the normal speed ; whereas, in Mr, Silver’s governor, a compa- 
ratively great increase in speed will very slightly increase the 
resistance opposing the tension of the spring. 

It is true that in marine engines this defect may not matter 
much, for what is wanted at sea is a momentary closing of the 
throttle valve when the engines begin to run away, in conse- 
quence of the screw or paddles being relieved of the resistance 
of the water. It must be ascertained by practical trials, under 
every circumstance, whether the valve will remain closed long 
enough. Practice must also determine if the governor will act 
with sufficient rapidity. As it, like most governors, acts after 
the actual increase or diminution in speed has taken place, it is 
a question whether, in the circumstances of sudden change of 





resistance met with at sea, the action on the throttle valve will 
not come two late. 

A perfect governor must not be called into action by a change 
in speed, but must feel the cause of such change, and anticipate 
its effect, making the necessary adjustment before the threatened 
alteration in speed actually takes place. 

I think Mr, Silver’s governor has now been sufiiciently dis- 





eussed, and I shall not intrude upon your space again in con- 
nexion with it, unless I see very urgent reason. E, Hunt. 

February 20, 1858. — 

HIGH AND LOW PRESSURE STEAM. 

Str,—*“ Analysis” has got his steam up with a vengeance; but 
we must not permit him to monopolise every new thing. The 
high pressure system, like a huge giant, has been mangling and 
destroying men, women, and children long enough. Even the 
hardness and toughness of iron has not been able to withstand the 
vengeance of the Furies. Almost all the engineering talent and 
enterprise of the country have been engaged to work out this 
vicious system. It has had a long trial in our generation, and 
we have to deplore the destructive effects in the boiler depart- 
ment, 

It may be contrary to the nature of things to convince 
“Analysis” that the low pressure system is capable of meeting 
the wants of the age; that large pistons and air-pumps can be 
driven fast enough for anything, and that it has peculiar advan- 
tages which the high pressure system cannot adopt. Imitating 
nature only in the pressure of the atmosphere for its own preser- 
vation, it does not, like the high pressure system, produce ma- 
terials for its own destruction. Remember, “ Analysis,” that the 
little Comet, the first steam vessel which carried the Admiralty 
pennant, is still in preservation ; and bear in your mind, that self. 
preservation is the first law of nature. 

I shall confine my present remarks to the crowning paragraph 
(page 132, col. 3) of “ Analysis,” where he first descants on the 
merits of boilers generally, and of the multitubular boiler in 
particular, as if they were not applicable for low pressure steam. 
But the nation has been warned that the use of any boiler for 
high pressure engines, except it be ‘a strictly tubular boiler,” is 
dangerous. Mr. Craddock has considered this well, and great 
praise is due to him for his caution in this particular. His boiler 
may be, as he says, just the thing; and certainly, from the duty 
it has done, it may be a first-rate boiler, if it proves a durable 
one. Be this as it may, high pressure boilers ought not to be 
used except they be tubular boilers of some form or other. But 
for low pressure any kind of boiler may be used, and this is a 
strong feature in favour of the low pressure system. 

Now let us see what constitutes a perfect boiler, and whether 
the principles involved can be applied to one for very high steam. 

1. A perfect circulation inside. 

2. The concentration and absorption of all the heat on the 
inside of the boiler, without heating bricks or any other material 
to radiate outside. 

3. The application of that most important principle—a de- 
scending flue from the top part of the boiler, to retain the heat 
within. 


4. The introduction of air chambers to a stove within the | 
boiler, as a storehouse of heat, and to ignite the gas before it | 


comes in contact with the metal plates. 

5. A size, and of a form, strong, light, portable, and easy of 
access. 

6. A material of good conducting power, a bad radiator and 
durable, so that a small amount of surface will absorb and con- 
duct a great quantity of heat to the water and retain it. 

7. A form of boiler of sufficient internal capacity to concentrate 
and distribute the heat evenly, and as fast as required, without 
permitting it to exhaust itself by expansion while doing duty. 

8. A form that will take up little floor space, and be indepen- 
dent of its fireplace and all other injurions appendages 

All these essentials can be embodied in a plain, round, upright 
copper boiler, which can be seated on its own bottom, and when 
worn out, which ought not to be in a man’s life time, it would 
fetch its price in the copper market, where it could be easily 
removed to, and another seated on its place. Now, contrast a 
well-arranged plan of combining such light copper boilers with 
the great scale of the present state of things—huge, heavy iron 
boilers, weighing one ton for every five horses, 

By referring to page 128, col. 3, in Tue Encinrer, the reader 
may see an account of boiler statistics, which wiil astonish him. 
The first cost, and the wear and tear, is almost past belief, and 
yet very little has been said about the boiler in this discussion. 
It thus appears, Sir, from these statistics, and the number of 
explosions that have happened, that the high pressure system 
has broken down in the boiler department, and it remains to be 
seen (if men will have high-pressure engines) if strictiy tubular 
boilers will repair the breach. As for steel plates and large 
boilers, it is awful to contemplate the results. 

What can “ Analysis” mean by “engines of small dimensions 
and working with gearing, especially paddle-wheel enzin 
And how can “the engines be as simple in construction as the 
present high-pressure engine,” when they are to have surface 
condensers and cold-water pumps, and working with gearing ? 

This long finishing-up paragraph of “ Analysis,” I dare say, 
will put some of your readers in mind of Aladdin and his Lamp, 
or of Mesmer’s first announcement of his discovery. But | 
begin to think, as I read on, that it is only intended as a ruse. 
It is no joking matter, howeve®, for hundreds, and perhaps 
thousands, to be eating, and drinking, and sleeping ona magazine 
of “explosive matter.”” “ Analysis” won't see this. He only 
looks to the effect. “ Engines will then work for one-fourth or 
one-sixth of the fuel at present used.” This is high-pressure 
with avengeance. But stop—perhaps “ Analysis” may have been 
speculating on the skimming vessel of ‘‘ Inventor,” to show off 
with, though, of course, he does not tell us he has. It happens 
that low-pressure steam can drive the air-wheels as fast as high- 
pressure can. And if “Inventor” finds a patron, and studies his 
own interest, and the complete success of this very original bold 
scheme, he will not cumber it up with ‘‘ explosive matter,” and 
with high-pressure engines, with gearing, and with “ surplus 
power,” which might, perhaps, break down when “employed in 
any case of emergency.” It may be otherwise ; but it is running 
an awful risk. And, if I am to judge from past experience, there 
would be a screw loose somewhere, which might detain the 
vessel. ‘Then where are you ? 

A few more passing remarks on surface condensation, which 
“ Analysis” has adopted. It is now about twenty years since 
Hall tried his water-surface condenser for marine engines, when 
a vacuum of 29°5 inches was obtained for days. And according 
to your correspondent, “ James Sutcliffe’ (Nov. 13, 
there have been about 100 patients in this country for sur- 
face condensers, and all, except one, he considers have some 
drawback. The Adriatic steam-ship (constructed in New York, 
and when launched, at the end of last year, was the largest ship 
iu the world) has “ patent condensers” computed to save 75,000 
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Hence, the necessity of larger steam-pipes, &c. (comparatively), 
for high pressure steam, than for low pressure steam, as the 
friction is so very much greater, arising from the density, pres- 
sure, an | smallness of the pipes, &c. Nevertheless, what “J.B.” 
says about wire-drawing and expanding into the cylinder, ought 
to be approved of by engineers, to a certain exteut, but the wire- 
drawing should be effected only at the throttle valve, so that nearly 
the whole force in the boiler may be exerted on the piston, when 
required, But this discussion cannot be settled fairly, if Mr. 
Turner excludes the principle of superheating the attenuated 
steam in the low pressure cylinder, for it is this application which 
will enable us to work low pressure steam expansively, and to 
compete with a single high pressure cylinder. 1t would, indeed, 
de too bad, Sir, to allow Mr. Turner to superheat his steam in 
the boiler, and not allow us to superbeat ours in the cylinder, 
This, too, would rob us of the distilled water we should get from 
the cylinder by the transfer of the heat, which, in some cases, 
‘night be nearly the value of all the coal consumed by the steam 
en.ine 

The public hopes that you, Sir, will not sanction any extremes ; 
but the public is desirous, if possible, to do away with these 
shocking explosions, By encasing the cylinders of our steam 
engines, with steam at the same pressure as is to be used in the 
boiler, namely, 1 1b. above the atmosphere, is no extreme for 
low pressure steam; and I sincerely believe it will not only ensure 
safety, but economy, in every department of the steam engine, 

Feb, 22, 1858. OMNIBUS, 

P.S.—I sce another letter from Mr. Craddock, that demands 
some explanation, which I will endeavour to send next week. ] 
shall then wait anxiously, with many others, to know your 
opinion and views on this important subject. 








——— 


Srr,—In looking over your paper for Friday, 12th inst., I notice 
a letter from Mr. W. Hughes, of Manchester, in which he recom- 
mends your correspondents on the high and low pressure 
question to follow a few simple suggestions made by me in Tap 
iINcER for January last. He then accuses me of being the 
first to deviate from the said suggestions. Had the whole of the 
letter that I sent with the diagrams appeared at the same time 
with the diagrams themselves, 1 should have escaped the charge of 
inconsistency. Allow me also to say, that my second communi- 
cation was not sent for publication, but to gratify an expressed 
wish of yours to see the diagrams I spoke of in my first. I 
have no complaint to make about the appearance in your journal 
of the correspondence, if you think it worthy a place; but at the 
} same time I must object to the principal facts of the case being 
| left out. If you have my last letter, and will have the kindness 
to look it over you will be able to exonerate me from the charge 
preferred against me by Mr. Hughes ; but if the particulars sent 
| you are not suflicient data on which to form a judgment of 
| the merits of the case, I can only say, that if either you, or any 
|of your very able correspondents, will point out the defect, I 
shall be most happy to try and mend it. Mr. Hughes seems to 
have misunderstood my last letter, as he appears to conclude 
from my statement that I know of a condensing engine working 
at 30 lb. above atmospheric pressure, and only consuming 34 Ib. 
of coals per indicated horse power per hour. ‘That, however, is not 
my statement (though | find, on referring to it, that | was not 
very clear upon the matter). I do not know of any condensing 
engine working so favourably in respect to consumption of fuel 
as 34 1b. of coal per indica'ed horse power per hour. Mr. Hughes 
may, however, perhaps do so. 1 shall be much gratified with 
the perusal of the facts and figures he promises to send you, 
| Ihave, myself, been for some time collecting a number of 
cases for your perusal or publication, where the saving of fuel 
has been forty, fifty, and even sixty per cent., by adopting the 
high pressure steam with compound engines, i.¢., separate hgh 
pressure and condensing cylinders, This principle can be applied 
with equal advantage either to a strong or a slight made con- 
densing engine; but I must say that | am afraid to try even 
20 ib, above the atmospheric pressure, with the majority of the 
condensing engines in Laueashire, without first going to 
consideravle expense in replacing the principal parts of the 
machine through which the strain has to be transmitted, and 
not only the cylinder and side pipes, as “* Expansion” asserts in 
your number for the 8th Jan, last, Practical, 
[We have no recollection of having in any way altered our 
correspondent’s letter. Perhaps he omitted to send us all the 
folios. We really never had any intention of suppressing the 
“tacts of the case,” not even knowing what facts he speaks of. 
We are sorry we cannot easily refer to his letter. As far as we 
are concerned the “data” he bas given is sufficient ; but if any 
of our readers require more, we shall have much pleasure in 
publishing any further particulars sent 














Tue Association For THe Prevention or Stream Bower Ex- 
PLOSIONS —The first meeting of the Committee of Management of 
this Association for the year 1858, was held on Wednesday, at the 
office of the secretary, Mr. Henry Whitworth, 13, Corporation-Street, 
Manchester, when the chief inspector, Mr. R. B. Longridge, presented 
his report tor the last two months, from which we have been furnished 
with the following extracts, viz.:—During the last two mouths 517 
visits have been wade to members of the Association, 1,887 boilers 
inspected (79 of them internally), and 145 cylinders indicated, 
Twelve of these boilers were found im a dangerous condition from the 
fullowing causes—viz. corrosion of plates five, over: pressure (wo, frac- 
ture of plates three, injury resulting from deficieucy of water two, 
lu addition to these, the following detects were observed, and attention 
directed thereto, viz. boilers detective from corrosion seveuteen, ditto 
from fracture of plates eight. Defective mountings—viz. satety 
valves six, water gauges five, pressure gauges six.—The whole of 
these defects were ot an ordinary character, and do not merit further 
remark, 

New Enornt ror THE Pasua or Ecyrr.—Messra. Sharp, Stewart 
and Co., of the Atlas Works, Man-hester, have just completed a very 
powerful locomotive engine, intended for the conveyance of his High- 
ness the Pasha, when accompanied by troops, or a large retinue—the 
special express engine, built by the same eminent firm and sent out 
to Egypt about a year ago, being retained for the use of his Highness 
when great speeds are required. The engine now finished is of the 
inside-cylinder, outside-frame and six-wheels-coupled type; the lead- 
ing dimensions, &c., being—wheels, 5 tt. diameter; cylinder, 17 in. 
diameter; stroke, 24 in.; heating surface, 1,167 square feet; tender 
on six wheels, 3 ft. G in. diameter. Tank to hola 1,400 gallons of 
water, and 20 ewt. of coke; weight of engine and tender, in 
working order, 45) tons; estimated duty, 600 tons at twenty 
miles per hour on level, ‘The decorations in brass mountings 
and painting are of an elaborate and costly description, the 








dollars pez annum in fuel and wear and tear. Now “ Analysis” latter having been designed and executed ly Me-srs. Aspinall 
trades on this useful invention. He shows up the advantages as | 40d Monkhouse, of Grosvenor-strect, Manchester, in their best 
if it really were an exclusive adjunct to the high pressure sy tem. style; and partaking, ‘2 most part, of an italian character, the 
[s not this, Sir, an attempt to munopolise ¢ g | tender being divided into five panels, richly bordered and centred with 
Mr. Turr re 131, col. 8) considers time an important ele five vignetie subjects, eublematical of war, and wherein Navy, Ca- 
nig Ses wo Diggs ; si agg Generally the 


ment, and which has been overlooked in this discussion, When 
a piston is at rest, the whole pressure inthe boiler may be exerted 


on it, but when it moves that pressure is lessened; the extent of 


which is in the proportion the area of the steam pipes and valves 
bear to that of the cylinder, aud to the velocity of the piston. 


valry, Infantry, Artillery, and Sappers are illustrated, 
decoration is worked out in bright primitive colours, 80 contrasted as 
to produce strong effects. Good judges, who have inspected this pro- 
duction, express themselves not only pleased, but greatly surprised at 
the beautiful effect produced by the combined efforts of experienced 
| engineers and clever decorative artists, 
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Tuts invention, by Edward Wilson, engineer, of Worcester, cons'sts 
in the introduction of atmospheric air, steam, or other gases into fur- 
naces by means of pipes, the object being, firstly, to cause the air, 
&e., conveyed through them to become heated to a high degree; 
secondly, to convey such air, &c., to such parts of the furnace as may 
be desired ; and thirdly, for the minute detailed distribution of the 
same, 

Fig. 1 represents a section of the fire box of a locomotive engine; 
a, a, being the inside tire box; 4, , the outside fire box ; ¢, ¢, the tire 
bars or grate; d, d, the ash pan; ¢, ¢, is a short pipe rivetted to the 





top of the fire box, and communicating with the interior of the | 


boiler ; ff, are tube 
at each end, so clustered that their outer circumferences shall be 
within a very small distance of each other (1 16th of an inch or 





tached by brazing or otherwise to flanges g, g, | 


thereabouts being preferred), and a space #4, 4, be contained in the | 


centre of the cluster forming a passage. For a certain length of this 

yipe from the bottom flange, say about 18 inches, the passage A, A, is 
fined with fire clay, so as to close the spaces left between the pipes 
AJ ‘The top flange which is attached to the pipe e, e, is made with 
holes corresponding with the tubes /) /, so as to insure a free com- 
munication between the interior of the boiler and the interior of the 
tubes /; f. To the bottom flange y, g, is attached a pipe i, having 
an annular space j, 7, communicating freely with the batester of the 
tubes f, f, and also communicating by the pipe &, 4, with any con- 
venient part of the interior of the lower part of the boiler, so that the 
water in the boiler may pass freely through the pipes fy /- The pipe 

#, 7, has a central space /, d, through its whole length, forming a free 
communication between the passage h, hk, and the chamber m, m. The 
bottom of the annular space j, j, is closed by a plate 2, 2, carrying a 
slide or other suitable valve o, 0, for regulating the communication 
between the chamber m, m, and the pas-age h, A; this plate can be 
removed when required for cleaning the tubes ff. For this purpose, 
too, it is desirable to have a blow-otf cock attached to any convenient 
part of the annular space g, 7; m, m, is an air-tight chamber, which 
may be formed on the bottom of the ash pan, as shown, or may be 
placed in any other convenient position. ‘This chamber is supplied 
with atmospheric air, steam, or other gas or vapour by the air pumps | 
Pp, at any desired pressure, worked from the eccentrics or otherwise, 
The communication between the pumps p, p, and the chamber m, m, 
is furnished with a two-way cock, or other means of changing the 
supply to the chamber from the pumps p, p, to the atmosphere direct. 
Where a “ donkey engine” is used, its ordinary water pump can be 
converted for the time being into an air pump, by having two-way 
cocks or other suitable valves for shutting off the communication 
between the water and the boiler, and supplying the pump with air 





MOLINOS AND PRONNIER’S 


| sections of the outer tube. 


cei 




















and enabling it to communicate with the chamber m, m, so that when 
the engine is not working, the donkey can by this means keep up the 
supply of air, steam, or other gas or vapour required for the com- 
bustion of the smoke and other gases of the fuel, as before described. 
It will be seen that by the pump p, p, tie chamber m, m, and the pipe 
or passage h, h, can be supplied with air, &c., at any pressure, and 
that in passing along that portion of the passage h, h, which is lined, 
the air, &c., must become heated, and that when it arrives where the 
spaces have been left between the tubes f, f, it will rush through 
these slits in every direction with a force proportioned to the pressure 
used, and thoroughly intermix with the smoke or gases of the fuel, 
and by the oxygen which it conveys causing more perfect com- 
bustion ; the number of these compound pipes , 4, may vary, there 
may be one, two, three, or more, as the size and requirements of the 
furnace or fire box may determine. ‘The ash pan d, d, and chamber 
m, m, must be attached to the fire box in such a way as to allow 
suflicient motion to meet the expansion and contraction of the tubes 


J.J; tis not necessary that the air, steam, or other gas or vapour be 


forced into the chamber m, ™, by air pump p, p, as this may be 
effected by fans or any other ordinary mode of moving elastic fluids, 
he joint of the flange g, g, with the tube e, e, being made with bolts 
and nuts, and the connexions of the pipes ¢, i, k, k, being properly 
arranged, the compound pipe or tube may be removed with facility 
when required. 

The compound heating and distributing tubes may be constructed 
in many ways, a modification of the above plan being shown in Fig. 2. 
It is not essential that the air, &c., should be forced into the chamber 
m, m, or pipe h, kh, as it may be allowed to pass uncontrolled. In 
Fig. 2 the pipe A, h, for the air, &c., is a thin tube of iron, perforated 
as may be desired. Upon these tubes are placed bricks or sections 
r, r, of an outer tube, which sections or bricks may be made of fire 
brick, cast iron, or other material perforated with holes or openings to 
correspond with the perforations in the tubes h', A‘. These sections 
or bricks are carried by a frame s, s, attached to the furnace or fire 
box, to which frame are firmly fitted the set pins ¢, 4, upon which are 





| fitted the flange pipes «, «, and held up by the cotters v, v, and thus 


support the tubes or pipes /', A', in their place. When the cotters 


| v, v, are removed, the pipe u, w, falls and allows the tube or pipe A', A, 


to drop, so as to allow of the placing, replacing, or changing of the 
The ends of the tubes or pipes u, u, com- 
municate with the chamber m, m, formed in the ash pan, the front end 
of which chamber is open for the admission of the atmosphere, such 
admission being regulated by a damper in the ordinary way. 

The same arrangements as those above described is proposed to be 
applied to stationary boilers, 


FURNACES AND BOILERS. 


PATENT DATED 10TH JuLy, 1857, 


if 
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J. Molinos and C, 


Pronnier, engineers, of Paris, 
Kk. Newton, of Chancery-lane, consists, 
firstly, in an arrangement of the furnaces of stationary or locomotive 
boilers; and, secondly, to a peculiar construction of boiler which may 
be employed in combination with the first part of the invention, the 


Tins invention, by L. 
and communicated to W. 


objects being to effect the perfect combustion of the fuel. A venti 
lator or b lower is employed for feeding or forcing in a current of air, 
jet of steam, &c., for supporting the combustion of the fuel. By this 
means air will be supplied at a much greater pressure than by the 
ordinary chimney draft, and so that the pressure in the furnace shall 
never be below that of the atmosphere. The air to support combus- 


tion is introduced under the ash-pit and also through tubes at the 
sides of the furnace, above the fire bars, or just aboye the fuel and at | 





such a distance from it that the combustible gases given out by the 
fuel will be sufficiently hot to ignite spontaneously on the introduction 
The fuel to be consumed i is laid on the fire bars in a thick 
laver so as to render the production of the combustible gases uniform, 
from the frequent introduction of 
The thickness of the charge may vary accord- 


of the air. 


and to obviate the variations arising 
fresh charges of fuel. 
ing to the nature of the fuel er 
double the ordin thickness 





ploye d, but will be always at least 





beyond the fire bridge, by which means the farther combustion of the 


gases is accelerated. 


In order to ensure perfect combus- 
tion, a space or chamber is made above or behind the fuel to receive 
the gases, and air is supplied by means of pipes to the flame and un- 
consumed gases in this space or chamber, and also to the space 


For engines of less than twenty horse power it is proposed that 
a cylindrical boiler be employed, similar . that represented in lon- 
gitudinal and transverse sections at Figs. 1, 2, and 3. The boiler 
consists of an internal cylindrical boiler . A, one portion only of the 
length of which is occupied by the fire bars B. Beyond this is a 
brick fire-bridge C, and the remaining portion of the boiler forms the 
combustion chamber proper D. The fire bars are placed very low in 
the fire box, and the ash-pit or pan E is entirely outside the boiler. 
This latter is formed of a wrought-iron box, adjusted to the orifice by 
means of a frame b rivetted to the body of the boiler F; or it may be 
made of cast-iron, in which case it serves to support the boiler, of 
which it surrounds the orifice formed under the fire-bars, or it may be 
constructed of masonry. In any case it is closed by means of a door 
e; by this means the necessary space is obtained i in a small boiler for 
a ‘thick layer of fuel. The tubes G for the admission of air are placed 
laterally on a level with the top of the fuel, as shown dotted in Fig. 1 
and in Fig. 2; or, in certain cases, they might be placed at G' at the 
upper part of the generator behind the bridge, a shown in Figs. 1 
and 3. This latter arrangement is, however, quite optional, and may 
rather be regarded as an addition to, than as a substitute for, that first 
described. For boilers above twenty horse power, the fireplace is 
placed in a fire box set in vertical side plates, which are made double 
and divided into compartments; a cylindrical body being rivetted to 
it, the sides being arched at top so as to meet the cylindrical vessel. 
This arrangement serves to simplify the construction, does away with 
all the holdfasts and other fastenings of the tops of the fire boxes, 
and effects economy in the cost of construction. The apertures or 
tuyeres for the admission of air serving to assist the combustion of 
the gases rising at the top of the fuel are made through the hollow 
vertical partitions, and two air boxes are fixed at the sides of the 
boiler for the purpose of supplying air to it through the tuveres; 
these boxes are divided into as many compartments as there are 
horizontal rows of apertures or tuyeres; the compartments being pro- 
vided with regulating valves. The cylindrical body of the boiler con- 
taining the ordinary tubes presents this peculiar arrangement—that it 
is divided into two compartments by means of a water-tight tube 
carrying plate, which only allows of communication between the two 
compartments above. As the water is fed in behind this plate through 
a pipe, at the side near the chimney, the tubes will have their ex- 
tremity in cold water, which produces as perfect a cooling as possible 
of the smoke. 

The arrangement of furnaces and generators consists of three 
evlindrical boilers placed above the fireplace. ‘The flames and products 
of combustion circulate in a large flue round these cylindrical boilers, 
from thence they descend to the back of the furnace and return to the 
side of the fireplace, heating on the outside a large ‘ubular heater placed 
below the boilers, into which water is fed. The smoke escapes from 
the furnace, by passing finally through the tubes of the heater, which 
complete the cooling of it. This tubular heater communicates with 
the three cylindrical boilers above, and is arranged so that admission 
may be obtained to the interior for cleaning or for other purposes 
through manholes. The orifices for the admission of air to the top of 
the fuel, as described with reference to Figs. 1, 2, and 3, are in this 
case obtained by means of vertical slots made in square cast-iron 
pipes set in the body of the furnace. The cast-iron pipes are protected 
from the effects of the heat by masonry. ‘The thickness of the fuel 
is obtained, as in the preceding arrangements, by sinking the fire 
bars below the bottom of the fire door. The combustion chamber is 
formed by the space (which is much greater than usual) between the 
top of the fireplace and the boilers. 








IMPROVEMENTS IN COCKS AND VALVES 
PATENT DATED 2!st Jury, 1857. 


WARNER'S 








Tuisinvention, by Frederick Warner, of Jewin-crescent, Cripplegate, 
consists in improvements in ball and other cocks, and valves. The 
illustration shows a section of a ball cock or valve constructed 
according to this invention. a, a, is the body or barrel of the cock 
or valve; } is the lever to which the body or float is attached (when 
a cock or valve thus made is intended for other uses, the ball and 
lever are dispensed with, and the valve rod or spindle is moved by 
any suitable handle); d is a cylinder which is open at the top and 
closed at the bottom. The under surface of the bottom of the 
cylinder d closes the outlet passsage, and this under surface or the 
seat, or both, may be coated with flexible elastic material, or the 








surfaces may be ground or fitted; ¢ is the top or cover of the cock or 
valve, to the under side of which is fixed a cupped leather e, or a cup 
of any suitable flexible material. The projection on the under side of 
the cover ¢ to which the cup is attac hed. is fixed to the cover fluid- 
tight by being screwed to it with a washer between ; or the projection 
forms part of the cover c, which is tixed by a screw or otherwise, and 
made fluid-tight by a washer; f is the valve rod or spindle which at 
its lower end is fixed to the cylinder d. By this arrangement it will 
be seen that the cylinder when raised or lowered moves over the 
cupped leather or material The lower end of the valve rod or 
spindle is perforated longitudinally, and there is a small transverse 
hole so that air may enter below the cupped leather. 











METROPOLITAN IMPROVEMENTs.—The vestries of St. Martin’s-in- 
the-Fields and St. James’s Westminster (says a correspondent), are 
about to submit to the Met tropolitan Board and the ¢ hief Commis- 
sioner of Public Works, an imports ant plan, sugg ted by Mr. W. C. 
Birch, architect, of Essex-street, Strand, for widening Coventry-street 
in a line with Piccadilly, and forming therefrom an improved 
ap proach tothe Strand. The proposal is to form a first-class street, 
crossing diagonally the lower part of Leicester-square, through Green~ 
street and Hemming’s-row, in aline with King William-street, Stré and. 
Should the present National Gallery be enlarged, in accordance with 
the suggestions contained in the report of the commissioners appoin ted 
by the House of Commons, the additions would abut on the propose od 
new street, and a fine opportunity be thereby afforded of erectin; 
building commensurate with the important requirements of our 
national works of art. The want of a direct thoroughfare in this 
locality is of long standing, and it is felt that the advantages to be 
attained by carrying out the proposal will be of great value to the 

















public, —Odserver. 











_Fes. 26, 1858. 
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TO CORRESPONDENTS. 


Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s.; Vol. I1., price 16s. ; also, Vols. 111. and IV., price 18s. each ; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 
N. A. (Glasgow).—See “ Report of the British Association 
the * Transactions of the British Association.” 
CopPER IN THE Sea.—We are requested by Mr. S 
error in a paragraph which has gone tie round of the 
he is described as M. / iasse, a French chemist. Mr, Piesse has“ the pleasure to 
be one of Britannia’s sons, at her service," —and ours, for which we thank him. 
B. B. P.— We have no recollection of any advertisement about “ Motion by gravita- 


J. 


Sor 1844, not 


mus Piesse to eorrect an 
i in which 








journals, ay 





lion " appearing in our columns, 
A SMOKER wishes to know where he can purchase smoking pipes made on the 
ofa tee illustrated in our last number. Can any one inform him? 
. C. (West Auckland),— You had better write to the patentee, 
ra ENGLISH FARMER IN IRELAND.— A correspondent has asked us for the 
address of this gentleman, which address we have unfortunately mislaid. Till 


he again favour us with it? 

Ex Fumo Dare Lucem.—We cannot understand how you propose to bottle up 
all the smoke given off by a fire during the day. The total loss of fuel in 
London in the form of soot is known to be very great, but we cannot see the use of 
accurately measuring it, if it could be very easily done. What do you mean by 
a “ suitable apparatus ¥” We have no destre to reject “ any reasonable idea,” 
and by publishing the one, of applying a piece of sponge over a gas light, so as to 
absorb the smoke and prevent any blackening of the ceiling, we give our readers 
the opportunity of carrying it into practice. They may also try the substitution 
Sor sponge which you suggest, vit., compressed sca-weed. We are quite sure that 
any ready means of suppressing the smoke nuisance will be always acceptable to 
our readers. We do not think, however, that your suggestions are, in the least 
degree, feasible. 

R. P. (Preston).—Z/ the iron be well heated, nearly to red heat, and coated with 
a solution of borax, and the brass be cast round it with a good head of metal 
it will be free From blown places when turned. If it be desired to case a rod, it 
should be placed vertically in the mould. 

W. B. (Limerick).—We are not aware that the mode you suggest for turning on 
the supply has been used, but the supply of water from a cistern on the roof, with 
mains for flooding each floor, 

SvaTe's Encine.— Mr. 

T. 


is an old invention, 
reply to Mr. Hackworth will appear next week, 

E. (Tunstall). — Zhe calculating machine said to be ordered for the Registrar- 
General's office, is thatof Mr. Schutz, described some time since by Mr. Babbage, 
at the Institution of Civil Engineers, where it was exhibited before being shipped 
to America. Calculations of almost every kind can be made by it, We 
no calculating machine could be so simple as you suppose. Considering 
that machines of this kind are worth about £1,000 each, we do not think they 
are likely to be used by shopu 
in mechanism of this kind. 

. M. J.— We think it a very bad plan to set boilers in brickwork, and agree 

your friend as to the injurious effects of mortar. 

will find under the heading of * Setting Boilers,” published some time since. 

Pastime (Leeds).— We will examine the sketches sent. At present we are not sure 
that either the orizinal invention or the improvement would work, Nothing is 
said as to how the eccentric is moved. 

Nimsul.— Wrile to the secretary 
what appointment you require 


Jones's 








Sear 
mak 





We do not think you appreciate the difficullies 


ie 


with 
Our views on this point you 


of the company, stating your qualifications, and 
The exc 


rmination would depend upon what posi- 


tion you proposed taking, and must be passed at Southampton. We have no 
doubt you will, upon application, receive full particulars. 
T. M. D.—There were three patents taken out between the dates you give, but none 













of them refer to the brake you mention, Write to the patentee, Adam-street, 
Adelphi; he will, no doubt, inform you 
Stocker (P.O., Sheflicld, Box 243).—We have no time to answer corre- 
spondents by letter. Tie strain upon the metal of @ cylindrical boiler is 
found by multiplying the radius by the pressure per square inch. The 
reason simply is, that the force tending to separate one half of @ cylin- 
der from the other half is the total pressure upon the half surface; this 
force being equal to the pressure upon a flat surface equal in length to the 
diameter of te boiler, and one inch wide. If you multiply the radius 
of a boiler in inches by the pressure per square inch, it will give the total 
von one side of the boiler, and which each inch in length of the boiler 
have to sustain. If we take 5,000 Ib. as the strength of metal plate one 


and a boiler were made of half inch plate, i! could only bear 
and this strength must serve for the pressure on the whol 
be 25 inches (equal to 4 t 2 inches diameter), then the 
would bear square inch would be just 100 lb. 
matters of this kind in a few words. 


Density oF Water.— You appear to have overlooked t 


2,500 1b, 
If the radius 
pressure the boiler 
It is dificult to erplain 


radius, 

Set 

per 

fact that the density of 
water, as of any other substance, is dependant upon the temperature, in conse- 
quence of the alicration of volume produced by heating and cooling. For ex- 
perimental purposes the density of substances is expressed by comparison with 
water as unity, at the temperature of 60 deg. Fah. 
densities are to be expressed, according to the law 
weights and measures, is 62 deg. Fah. At this 
gallon of distilled water is 10 1b. 

X. Y.— The best way of judging of the value of coal for steam boilers, is to make 
a@ trial, on a small scale, how much water may be evaporated from the boiling 
point by the combustion of a pound of the coal, as described in the Manual of 
Technical Analysis, by Bolley and Paul (published by H. G. Bohn). The 
method of examining water is also described in that work. 


The temperature Jor which 
relating to this subject, and to 
temperature, tie weight of a 


PERSEVERANDO.— Tie pressure would be as much greater than the ordinary atmo- 
spheric pressure so long as the vacuum existed, and would diminish progressively 


as the rarefaction of the air in the cylinder decreased. 





NEW AND SIMPLE METHOD OF 
DISTANCES, 


MEASURING HEIGHTS AND 
AND OF FINDING THE DIAMETERS OF OBJECTS. 
(To the Ediior of The Engineer.) 


Sin,—The above can be accomplished in the following manner, when 
the object is near; but I am afraid to say that I think it would be 
practically possible when it is at a considerable distance. 

To find the distance.—Take the angles formed at the eye and feet, lay 
them down upon paper, and, finding where the lines meet, compare the 
distance from the eye or feet with the height of the measurer, when, 
knowing the proportion, the result can be easily found. ‘The height of any 
object can be found in precisely the same way. 

To find the diameter of any object.—Take its apparent size with a pair 
of compasses, and produce the lines until they meet the distance, when 
the breadth given will be the real one, upon the scale 
breadth and height, 
mneasurer. 





determining the 
which is the line representing the height of the 
It is hardly necessary to say that the accuracy which would be 
necessary for obtaining correct measurements of distant objects by this 
methed would be very considerable, nevertheless it might be practicable 
where the object is not very remote. J. A. D. 
February 9th, 1558. 


LEVITY OF 
Editor of The 


Sm,—Referring to your remark at the foot of my last letter, allow me to 
State in as few words as the sulject will allow, 


ICE. 


(To the Engineer.) 


what I consider to be the 
true cause of the air bubbles as seen on the surface of melting ice, and of 
the superior levity of ice compared with that of water. It is very probably 
the great difference of temperature between the temperature of the atmo- 
sphere and the surface of water during frosty weather that induces electric 
action, which action, whether slow or rapid, in connexion with water, is 
known to have a tendency to decompose it, and that more especially when 
the mobility of the water acted upon becomes arrested, as it necessarily 
must when in the act of freezing. As the action of freezing goes on, the 
air bubbles, it is natural to infer, will be continually forming themselves 
(exceedingly minute) between the interstices of the frozen water; and 
will only become visible on the surface of the ice when thawing is going 
on, when they will collapse many into one; and the mobility of the water 
being again restored, the electric action ceases, or nearly so. 

This view of the subject induced me to believe that Priestley was 
probably wrong in his statement that the air bubbles are composed entirely 
of azotic, or nitrogen gas, 

Heat will not, without exception, as stated by your Edinburgh corre- 
Spondent, decompose water. If a small quantity of water be poured upon 
any red-hot oxydisable metal, the water d s, and the 
globular form, and a very rapid motion of the v ater ensues from the 








circumstance of the oxygen of the water combining with the metal, and 
the hydrogen flying off; but I find, by experiments, that if water be 
poured upon red-hot porcelain it does not decompose, but immediately 
flies off in steam. High-pressure boilers are, therefore, doubtless subject to 
& very increased deterioration by oxydation. if the air bubbles are 
composed of azotic or nitrogen gas, and not of oxygen and hydrogen gases, 
my theory, of course, is fallacious. Sicma. 
Derby, February, 1858. 





CURIOUS MECHANICAL PARADOX. 
(To the Editor of The Engineer.) 
Sizn,—The following, if true, which I think it is, is certainly ourioua, 
Suppose a circular ring to be pressed upon at all its outer points with equal 
pressure, in the direction of its radial lines. Now, it appears to me that, 
however weak its substance, it could never be broken, because no portion 
could be forced outwards, which would be necessary to effect breakage. I do 
not for a moment imagine that the circle would not, from compression, be 
decreased; but what I contend for is, that, supposing it possible to obtain 





an even and universal exterior pressure, no force whatever would be 
sufficient to break the ring. Am I right, or if not, where lies the 
fallacy ? J A.D. 
February 9th, 18538. 
TAKING STEAM FROM BOILERS. 


Smr,—In reply to your correspondent who has found some little difficulty 
in taking steam from his boiler in a dry state, I would beg to suggest that he 
should enlarge the branch-pipe next the boiler, or gradually increase the 
size of the pipes from the engine to the boiler. This will decrease the 
tendency to prime, or the rush of water from the boiler. I have often 
adopted the mode of allowing the pipe to project a few inches into the 
and found the plan very useful. T. CLARIDGE. 

Derwent-terrace, Derby, Nov. 26, 





boiler (as you suggest), 








Ss 





{TTING VALVES. 
(To the Editor of The Engineer.) 
Sin,—Having gone through several mechanical works in order to gain a 
perfect knowledge of the slide—how to construct it, and how to apply the 
necessary lap and lead, and to do which I have found described in as many 
different ways as | have read works—I should feel obliged to any of your 
numerous readers who would supply me with a general rule. 
London, Feb, 23rd, 1858. —— 





Aw. 
PATENT LAW. 

(To the Editor of The Engineer.) 

Sin,—If I have a patent granted to me for improvement in machinery, and 

to the best of my knowledge the same never being used by any one before 

the date of my patent—if it be discovered that the same has been 

privately used before the date of my patent (though never been in the 

market, or sold to any one): under these circumstances will my patent be 

valid ? co: an 
Nottingham, Feb. 22nd, 1858. 

[The patent will be valid. It is only when an invention has been openly used that 
the patent would be invalidated from want of novelty.) 





MANUFACTURING PUDDLED STEEL. 


(To the Editor of The Engineer.) 
Sm,—I very much admire Mr. Reipe’s method in the manufacture of 
puddled steel; but still I think that if, instead of first charging part of 


the pig-iron, then the hammer slag, and then the remaining part of the pig- 
iron, at different times—all be charged at one and the same time—the 
same result may be obtained, I have had more than fifteen years’ 
in the manufacture of wrought from crude iron, and confidently 
that if, at the time of charging, the first pig-iron, the hammer slag, or roll 
cylinder, be charged with it, and placed along the fire-bridge and bridge- 
jam, to the depth of about two inches, and six inches wide, and then the 
remaining part of the pig-iron be placed on it, and well covered with the 
remaining part of the cinder, to be thrown in the fire, would merely glaze 
the surface of the cinder; leaving the iron and other part of the cinder 
with which it is covered quite black. When the iron first charged begins 
to melt, the operator can remove the cinder from the bridge and bridge-jam 
all over the first charged iron and bottom of the furnace, putting the 


practice 
assert 


iron 
that was embedded in it ou the elevation prepared jor it. 
To adopt this course would save fuel, time, and labour; it would keep 


the fire-bridge cool, and a more uniform heat in the furnace. Any one 

acquainted with puddling knows that that part of the furnace next the 

grate is always the hottest, hence the necessity for air or water-bridges. 
FORGEMAN. 





Scientific gentlemen may scout the very idea of trying any ex- 
periment suggested by a working man; but Iet them give it a fair trial, 
I don't fear the result. 

Feb. 24th, 1858. 


and 


MEETINGS NEXT WEEK. 
Society or ARrtTs.—Wednesday, March 3, “On the Progress of the 
English Lighthouse System,” by Mr. A. G. Findlay. 
INSTITUTION oF CIviL ENGINeERS. — Tuesday, March 2nd, at 
Discussion “ On Submerging and Repairing Telegraphic Cables.” 


8 p.m., 





Letters relating to the publishing and advertisement department of this paper av¢ 


Strand, Loudon, All other letters and communications to be addressed to 
the Editor of THE ENGineeR, 32, Bucklerabury, London, 
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58. 


THE BARDSLEY MI 


Tus frightful catastrophe, which has proved fatal to fifty- 
three of the employés of the mine, has made forty- three 


NE EXPLOSION, 


hood into suffering and sorrow, has about it characteristics 
somewhat unfrequent in the terrible series of 
which we fear it will not prove the last. The inquiries that 
have followed the disaster show an amount of care and strict 
supervision quite unusual. The managing staff of the mine 
seems to have been large and intelligent. The regulations 
were wholesome, and vigorously carried out. ‘The inspee- 
tion of the mine was carried on till the very hour of the 
explosion, and failed to detect causes of danger. The regu- 
lations were enforced on the miners by appeals to the law, 
when needful. The ventilation was, at least, generally 
very effective. Uninterrupted currents of air swept the 
mines and carried off the gases that arose very plentifully. 
Neither inspectors nor men perceived indications of danger 
until the explosion actually took place. 
floating about the inquest room that bricks and mortar 
necessary for the air-ways had been refused to one of the 
men; but nothing could be gathered respecting the facts 
of the case, which at last resolved itself into an unfounded 
rumour, Naked lights were prohibited in nearly all parts 
of the mine, and a “double precaution taken to secure the 
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but locking them, to prevent their being tampered with or 
opened. ‘True, some of these lamps were found battered, 
but none broken or unsound. Means of obtaining a light 
surreptitiously were forbidden, and lucifers were “not 
allowed” to be taken down. One man did take them 
down, nevertheless, and they were found in his waistcoat 
pocket after his death. There is no proof that, dangerous 
as they were, they had really been the cause of the fat: ality. 
Their presence, in spite of the prohibition and’ the rigid 
surveillance, is, however, an illustration of the difficulties 
there must ever be, with stolid and - brutalised men, of en- 
forcing the conditions of safety. The only souree of ‘abso- 
lute security must be in the intellige nt co- operation of the 
men themselves. 

With all this care and good management, how came the 
explosion to take place? A careful examination of the 
facts contirms the verdict on the inquest, and points to the 
extreme probability of the explosion having arisen from 
the blasting operations carried on near the extreme work- 
ings. That a blast had been fired there, either just before 
or simultaneously with the explosion, there is no doubt. 
Nor is there much reason to doubt that the e <plosion origi- 
nated in the neighbourhood of these blasting operations. 
And, unfortunately, this very place seems to have been the 
one of all others where such operations were dangerous, 
for here the ventilation was defective. Its defect was, that 
it was not carried near enough to the workings. Between 
the well-ventilated portions and the scene of the actual coal 
getting was a space where stagnant gases accumulated, 
This was the dangerous spot in these notoriously fiery 
mines. Here naked lights were prohibited. But, with a 
strange fatality, here all other precautions were rendered 
nugatory by ble asting being allowed. It is true the blast- 
ing was itself surrounde d by regulations intended to secure 
ety. The blasters were never to proceed with firing their 
charges when they perceived the presence of without 
first consulting the fireman in charge This is, however, a 
very questionable contingency on which to suspend the 
sate ty of the whole mine. It savours of infatuation, after 
all the excellent regulations and assiduous care that ave 
lavished in other departme nts for the security of the mine, 
to allow the scene of greatest peril to be thus imperfectly 
managed. ‘The fact is, despite all the care and caution em- 
Pp loyed, the safety of the whole was suspended on the judg- 
ment of the miner who fired the “shot.” Should he, 
through carelessness or incompetency, once fire when he 
ought to have consulted the fireman first, every other pre- 
caution was at once rendered useless. ‘The safety of all was 
thus left in the hands of one. A man who could not be trusted 
with a lamp unless it were locked—a man who would 
carry down lucifers in spite of prohibitions—such a man 
was still left to do, guided ails by his own judgment, 
what was infinitely more dangerous than cither. Unfor- 
tunately, he did it once too often, The poor fellow’s error 
of judgn ent has made fifty-three corpses and forty-three 
He himself has perished, too ; and we charitably 
conclude, that he did his duty to the best of his ability, and 
came to his own end, and was the instrument of the death 
of his fellows, because he was set to do what ought not to 
have been allowed at all. Such, we conclude, is the judg- 
ment of the wise proprietors, as “shots” are no more to be 
fixed. They can, then, be dispensed with, And why 
were they employed at all? Men ought not to be allowed 
lightly thus to imperil the lives of a nvultitude. 
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We are confirmed, by a careful review of this case, in 
our often-expressed opinion, that, whatever precautions may 
be employed in the working of mines, ultimate safety can 
miner himself. 
Brutal ignorance ‘or stolid indifference will negative the 
wisest precautions and the most prudent management. On 
the other hand, a homely knowledge of the philosophy of 
safety, and a mental alertness, which -_~ cultivation can 
secure, will be the surest guarantecs that in a mine the 
conditions of security will not be violated. In the case be- 
fore us, however, there is no evidence that the pitmen wer 
at all chargeable with the cause of the frightful tragedy. 
Careful general management was rendered abortive by one 
imprudent practice. Good general ventilation left stagnant 
The “shot” was fired once too 
often in that fiery corner, and the result was terrible. 





PROGRESS OF PATENTING, 


IN another part of our impression we publish the first part of 
a very interesting document issued from the United States 
Patent Office, being the report of the Commissioner of 
Patents on the operations of his office during the ‘past year. 
The report, which is a very lengthy one, is peculiarly inte- 
resting at the present time, when endeavours are being 
made, which we trust will prove successful, to place oar own 
patent business upon a more satisfactory basis than that 
upon which it at present rests. We lave upon several 
occasions referred to the inadequate accommodation afforded 
in the building at present /ent to the Commissioners of 
Patents for the transaction of patent business ; and we are 
glad to find that a memorial to them is already numerously 
gned by patentees and visitors to the Patent Office Free 
Library, praying that measures may be taken for providing 
a suitable office for the conduct of the patent business of 
the country, and in which arrangements, so urgently needed, 
for a muscum of models, a commodious library and reading- 
with other necessary could be made. This 
memorial now lies for signature in the library of the 
Patent Office, in Southampton-buildings, Chancery-lane, 
and at present the names of many well-known 
patentees and scientific men, who have been sorely puzzled 
for some years past to find space to sit in, in the rooms pro- 
vided for their use. It indeed seems hard that the readers 
in the British Museum, who may be said to pay nothing 
for the princely accommodation provided them, should be 
£100,000, as 
it were, in their pockets, should have been so long denied 
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and visitors to the patent library to appropriate every line 
of the memorial as soon as possible, assuring them that it 
may possibly be the first step towards a long list of very 
necessary and highly advantageous reforms in the manage- 
meut of patent business generally, and that it must at any 
rate, sooner or later, lead to the realisation of the immedi- 
ate object contemplated—the erection of a new office. 

As we have before remarked, and as the report of the 
American Commissioner of Patents proves, the United 
States Government is far more alive to the advantages 
of the judicious administration of its patent laws than 
our own Government seems to be. That this is the case is 
proved in various ways. A magnificent office is provided, 
and a system adopted of examining the claims of inventors 
previously to granting them patents, which it would be well 
for us wholly or partially to adopt. It would seem, from 
the statement in the report, that only about three-fifths of 
the applications for patents are really granted, and we have 
no doubt our own lists might be well cleared in the same 
proportion, or nearly so. It is really distressing to watch 
the immense number of patents which are taken out in this 
country, and at times most innocently on the part of the 
patentees, for things which have been patented not once 
only, but several times. The labour of examining into the 
question as to what has been previously done is so great, 
that in the majority of cases an inventor obtains a 
patent at all risks, and leaves it to others to discover 
the similarity to previous patents of that which he 
considers new. All this difficulty, or nearly all of it, is got 
over by the American system, of having a Board of 
Examiners, to whom all applications for patents are re- 
ferred, and who, having constant occasion to refer to what 
has been done in the way of inventions, are tolerably well 
versed in the exact state of any branch of manufacture, 
and who can thus, at times, pronounce at once upon the 
originality of an invention brought before them. How far 
an exact copy of their mode of proceeding would suit our 
own case we do not mean, at present, to discuss, as we trust 
the committee just re-appointed by the Society of Arts to 
consider the present state of the patent law will shortly be 
able to arrive at the best mode of proceeding. The number 
of patents granted in the United States last year was nearly 
the same as the number of provisional protections granted 
here, and exceeded those granted in the previous year by 
408. Upwards of one-seventh of those granted last year 
were for agricultural implements. The fees at which 
patents are obtained by Americans in the United States is 
as low as is compatible with the due administration of the 
office; indeed, they appear last year to have been insuffi- 
cient to meet the expenditure, although, but for certain ex- 
penses noticed in the report, there would have been a slight 
surplus. With regard to the advance made in the business 
of the office, it will be observed to be very great, having 
risen from about 500 in 1841 to nearly 3,000 in 1857. The 





ratio of increase has been very rapid during the last few 
years ; thus, taking every five years, we find that, comparing 
1841 with 1846, the increase was 20 per cent. ; comparing the 
latter year with 1851 the increase was about 50 per cent., 
and comparing this last year with 1856, the increase was 
about 130 per cent., justifying to some extent the grandilo- 
quent remark of the Commissioner, that “each discovery 
made, like a fire kindled in a dark place, while enlarging 
the horizon of science, has laid bare yet other and wider 
fields to be traversed by its ever-brightening pathway.” In 
comparing the number of patents granted in America and 
our own country, it must not be forgotten that the appli- 
cations for American patents exceed, in the ratio we have 
named, the number of patents actually granted. Taking 
this latter number only, and comparing it with the patents 
actually sealed in England, we find the Americans beat us 
by nearly 50 per cent., the population at the same time be- 
ing 16 per cent. less. 

There are many points in the report upon which we should 
be disposed to remark, did time permit us to do so. Many 
matters touched upon are as important to us as to Ame- 
ricans, and some much more so. The earnest manner in 
which the American Commissioner refers to the distinction 
made, with reference to fees, between native and foreign 
inventors, and the way in which he calls upon Congress 
to remedy the evil, are most creditable to him, and prove 
that his position has in no way blinded him to the oppres- 
sive measures which foreign inventors have been compelled 
to endure at the hands of the American Government. On 
the part of English inventors, whose interest we have at 
heart, we tender our sincere thanks to Commissioner Holt 
for his disinterested expose of the objectionable parts of the 
American Patent Law; and cannot, in expressing our 
own wants, do better than adopt the words of the con- 
eluding paragraph of his report, in which he states 
that “the Patent Office, silent and unobtrusive in its 
course, connecting itself with none of the agitatiois of 
the day, and demanding nothing from the public treasury, 
asks only the assent of the national legislature to suc. an 
arrangement of its instrumentalities as shall secure the 
highest possible efficiency toits action. Beyond its mission 
of beneficence to all, it has no ambition to gratify, no 
triumph to achieve. The well-springs of its life are fed by 
contributions from the benefactors of our race, and it is in 
their name that this appeal, so often made, and so long un- 
heeded, is now respectfully, but most earnestly, renewed.” 
We trust that the Governments of both countries will 
shortly see the necessity of attending to the appeals now be- 
ing made to them, the interests of the nations being im- 
mediately connected with the issue. 


OPERATION OF THE PUBLIC HEALTH ACT. 


Ir is a melancholy fact, that, even at the present day, after 
so much has been said and written about the advantages of 
sanitary measures being adopted for the purpose of improy- 
ing the condition of towns, that a class of persons should be 
found who apparently still prefer to live on under the filthy 
conditions of their forefathers, rather than put their hands 
in their pockets and pay for what have, over and over again, 
been proved absolately necessary for the preservation of the 
health of the towns in which they live, namely, effectual 





drainage, and a good and efficient water supply. But so | 


it is. There are those who require to be paid in order to 
induce them to be clean, instead of being willing to pay for 
the means necessary to enable them to become so. This 
fact would, indeed, appear strange, did we not fre- 
quently meet with it. It is not unusual, at times, to find 
the strongest opposition, among a portion at least of the 
inhabitants of towns, to any expenditure being incurred, in 
order to improve the sanitary condition of their localities ; 
or, if they do not oppose all expenditure, the sum doled out 
isso niggardly that it is found impossible to do things as 
they should be done—that is, substantially and well ; or 
else the work done is, in amount, so far below that which 
is really necessary, that disgust at its inefficiency soon fol- 
lows its completion, and a general conviction gets abroad 
that sanitary measures are, after all, but of little use, 
and the benefits derived from carrying them into operation 
not adequate to the expenses incurred. In nine cases out of 
ten, if not in ninety-nine out ofa hundred, it will be found 
that failure in the results expected from the sanitary im- 
provement of towns, arises from a too parsimonious mode of 
proceeding at the outset. Works are either unwisely re- 
stricted to the purposes of the existing population, and so in 
a few years are found quite inadequate, or contracts are 
made and tenders accepted, at prices for which it is abso- 
lutely impossible the work can be well performed; and in 
addition to one or both of these mistakes, a third one is 
often made, namely, that of underpaying those whose time 
and energies are expected to be devoted to the superinten- 
dence of the work authorised to be undertaken. : 

Such being the cireumstances under which sanitary im- 
provements are usually made, we are not surprised to hear, 
where works have been authorised to be carried out, that 
the ratepayers are very discontented with the results of the 
expenditure : finding the benefits derived from their partial 
measures not to be universal, they are disposed to complain 
of the inadequacy of that which has been done for them, 
without reflecting that to their own limited views, the want 
of complete success must be attributed. Many persons in 
lighting their houses have substituted gas for candles, with 
the view of saving money, knowing that the same quantity 
of light is more cheaply obtained from the former than the 
latter. After the change, however, they have found the gas 
bills as much, or even more, than the tallow-chandler’s, and 
forthwith quarrel with the gas, and think they have been de- 
ceived, never for a moment reflecting that the light, in 
order to satisfy their increased wants, must be five times as 
great as before. So again as to water supply : where water 
is difficult to procure, and is bought by the pailfull, the 
greatest economy is exercised, and the expense to a house 
for this article is not great; but let a water company lay on 
its pipes and charge them double the amount they have been 
accustomed to pay, and the result is perfect disgust at the 
increased expenditure, although six times the quantity of 
water may be consumed. 

Our attention has recently been called to the subject 
under notice by the issue of a pamphlet by the Local 
Board of Health of the city of Ely. It is a report of 
the committee on a memorial of the ratepayers, complain- 
ing of over-expenditure, inefficiency of works, non-sale 
of sewage, and amount of wages of officers. In other 
words, in consequence of additional works being necessary 
to insure the continuance of the benefits already received, 
they quarrel with their steam-engine, they quarrel with 
their pumps, and they quarrel with their cistern; they have 
an “ impression,” but only an impression, that “ engineer- 
ing errors” have been committed, and they “ presume that 
a wise economy would be the ruling object of the Board.” 
We cannot pretend to go into the several matters of com- 
plaint in detail, or to point out how far the Board have 
reasonably answered the objections made against them ; but 
we have no hesitation in saying, after perusing their 
report, together with the explanations of their sur- 
veyor Mr. Burns, and the report of Mr. Joseph Glynn 
on the pump and engine already erected, that the rate- 
payers of Ely have really nothing whatever to complain 
about: that, although the cost of executing certain works 
has exceeded the estimates, the excess appears to us to be 
very satisfactorily accounted for, and that the only use in 
making any comparison between the estimated and actual 
cost of the works, is to avoid the error which is too often 
made of putting everything down at its lowest price. At 
the time the estimates were made, everything was ruin- 
ously cheap; and, this being so, it can be no matter of sur- 
prise that, before the works were executed, a reaction took 
place, and prices rose proportionately high. We could point 
to numerous cases where the very same thing occurred, 
the actual cost of works greatly exceeding the estimates, 
and, in some cases, even doubling them, and this without 
the least intention, on the part of those making them, to 
mislead in any way. It would be well if engineers, in pre- 
paring estimates, should state generally upon what data 
they make them, and point out the possibility of prices of 
materials and labour varying from time to time. This 
would save them many unpleasant explanations after- 
warils, should expenses increase, and their work be com- 
plained of. In the case of the estimates for improving 
the sanitary condition of Ely, the increase of prices of 
both materials and labour was equal to an average of 
upwards of 30 per cent.; and, considering what has been 
done for less than £15,000, we think the ratepayers may be 
well satistied. As the whole of the work was undertaken 
by Mr. Burns, who employed his own men, only contract- 
ing for materials, of course its cost was considerably less 
than what it would otherwise have been; and considering 
that in directing the expenditure of some £15,000 the sum 
of £240 is all that is put down for professional services, we 
know not what sort of consciences the ratepayers can have 
when they talk of “revising” salaries. ‘The benefits de- 
rived by the city of Ely from the sanitary works which 
have already been carried out, is most significantly evident 
from a decrease in the average mortalities of the two 
periods, namely, from 1843 to 1849, and from 1854 to 1857— 
from 25°60 to 19°30 per 1000; the mortality of the last two 


j years, when the sanitary improvements have been more | 


complete, being reduced respectively to 17°23 and 17°21 per 
1000, Such results as these cannot be obtained without 
expenditure, and they are most encouraging, as proving 








that the “ practical” standard of 17-00 per 1000 may with- 
out difficulty be attained. It appears that the inhabitants 
of Ely now want a second engine and boiler, which, 
under any circumstances, they must have, if they in- 
tend to ensure a continual supply of water, as well as 
pumps of a larger size, owing to the unexpected waste of 
water, which it is in the power of the inhabitants them- 
selves to reduce; and yet we find them memorialising the 
Board against any increase of expenditure, and suggest- 
ing all sorts of impossible things to reduce it. We would 
strongly advise them to persevere in the good work which 
they have commenced, and to let no niggardly considera- 
tions deter them from following the suggestions offered to 
them, to place the sanitary condition of their city on a se- 
cure footing. We would also recommend them—as it ap- 
pears proved that upwards of one-half the water pumped for 
their use is wasted—to adopt the principle of metering the 
water to each house, and to submit to be charged in, pro- 
portion to the quantity used. 


CHEMICAL ARTS AND MANUFACTURES. 


THE extent to which the science of chemistry is gradually 
extending over the domain of arts and manufactures, is well 
illustrated by the large number of applications of well-esta- 
blished chemical principles that are from time to time made 
the subject of letters patent ; and the still greater extent to 
which this science is connected with and applicable to 
practice, is likewise rendered apparent by the number of 
applications for patents relating to operations and methods 
of production, that are in their nature essentially chemical. 
That many of these suggestions for improvements are des- 
titute of any sound basis, may be sufficiently accounted for 
by the comparative novelty and imperfection of chemical 
science; that many are but reproductions of former at- 
tempts is a consequence merely of the difficulty of ascertain- 
ing what had been made the subject of letters patent which 
prevailed before the recent re-organisation of the Patent 
Office. 

The main fact, however, that chemical science is largely 
and intimately connected with many of the most important 
arts, is not the less clearly demonstrated by the cireum- 
stance we have referred to. It is for this reason that we 
have decided upon introducing among the weekly abstracts 
of specifications a new class, which, under the general head- 
ing—Chemical—will comprise abstracts of all specifications 
relating to methods that are in their nature essentially 
chemical, or which are intended to produce certain results 
by operations which involve the consideration of chemical 
principles. 

Under a heading so general as that of Chemical Patents 
there will necessarily be many specifications included, that 
as regards their ultimate object merely would belong to 
other classes, although, from the nature of the means by 
which those objects are to be effected, they possess a 
common feature which justifies their classification under 
one head. ‘Thus, methods for preventing incrastation in 
boilers, though belonging, as regards their object, to Class 1, 
may, from their nature, be more appropriately described in 
thechemical class, and merely referred to under the head of 
Prime Movers. In like manner many specifications of pa- 
tents relating to dyeing and bleaching, to smelting, to ma- 
nures, to cements, glass, paint, &c.; to food, and materials 
for heating and lighting, will be comprised under the head 
Chemical, rather than under those of Fabrics, Agriculture, 
Building, &e. 

In connexion with the abstracts of specifications relating 
to chemical subjects, we also purpose giving in the chemical 
column a condensed account of the results of such chemical 
investigations as may have a practical bearing upon the 
various branches of industry to which patented inventions 
refer ; to point out the relation of newly-patented methods 
to others previously practised, or in abeyance; and, when- 
ever there may be opportunity for doing so, to give an 
account of the working of new inventions. 

We believe that in this way we shall tend to further the 
interests both of inventors and manufacturers generally. 
Of course we must, in many respects, look to both for their 
co-operation in carrying out these intentions; but, that 
being given, we do not doubt that the course proposed 
to be adopted will contribute to the diffusion of much use- 
ful information relating to the arts, that would not other- 
wise be readily accessible to practical men, and will also 
tend to stimulate scientifie men to the investigation of sub- 
jects connected with the useful arts. 

One of the chief sources of the existing antagonism between 
practice and science is the want of sufficient opportunity of 
interecommunion between the workers in both departments. 
The absence, on the one hand, of the just appreciation of 
scientific research, and, on the other hand, the want of 
knowing in what direction such research may be use- 
fully pursued, are natural consequences of this defi- 
ciency. Although the immediate object of scientific 
research is simply to extend the sphere of abstract 
knowledge, the facts of the laboratory are equally facts 
in the workshop, and their possession affords to practice 
a means of advancing into new fields of improvement. 
Much respectable science has originated in the workshop, 
and many valuable improvements in the arts have origi- 
nated from the application of abstract scientific results, that 
at first appeared utterly unimportant in this respect. Un- 
doubtedly, much disappointment has attended many at- 
tempts to carry out suggestions of scientific men, but this 
has been equally the case with many projects of practical 
men, and is to be ascribed, not to the inapplicability of 
science, but, as in the latter case, to the precipitate and pre- 
mature attempt to realise speculative views, founded upon 
an insufticient basis of fact, or applied without due know- 
ledge or consideration of the conditions under which success 
is to be attained in practice. Hence, the antagonism 
between science and practice is rather apparent than real; 
and, as regards chemistry, in adopting the plan already 
described, we hope to aid in lessening this antagonism, by 
doing something towards rendering practice more scientific, 
and science more practical. 


M. Evcenr Tisseranp.—This gentleman has been nominated In- 
spector of Agricultural Establishments in France. 
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INSTITUTION OF CIVIL ENGINEERS. 
February 16, 1858. 
JoserH Lockg, Esq., M.P., President, in the chair. 


Tne paper read was “On Submerging Telegraphic Cables,” by 
Mr. J. A. Longridge, M. Inst. C.E., and Mr. C. H. Brooks. The 
authors desired their attempt to investigate the laws, to which 
the operation of submerging telegraphic cables were subject, to 
be considered only as a partial solution of an interesting and 
somewhat complicated problem. It was evident that much mis- 
apprehension existed on the subject, and it had been stated in 
the journals relating the proceedings at the meeting of the British 
Association at Dublin, in the year 1857, that “ it seemed to be 
universally admitted that it was mathematically impossible, un- 
less the speed of the vessel from which the,cable was payed out 
could be almost infinitely increased to lay out a cable in deep 
waters, say two miles, or more; in such:a way as not to require a 
length much greater than that of the actual distance, as from the 
inclined direction of the yet sinking part of the cable the succes- 
sive portions payed out must, when they reach the bottom, 
arrange themselves in wavy folds, since the actual length is 
greater than the entire horizontal distance.” 

It was desirable to ascertain how far such a proposition was 
correct, and if correct, what amount of “slack,” or of surplus 
cable, should be provided to meet the waste in varying depths 
of water. 

The questions discussed in the paper, and of which the mathe- 
matical investigations were given in an appendix, were :— 

1. The possibility of laying out a cable straight along the 
bottom in deep water, free from the action of currents. 

2. What degree of tension would be required in the process ? 

3. What would be the effect, as regarded strain, under the 
varying circumstances of the depth of water, of the specific 
gravity of the cable, and of the velocity of the paying-out 
vessel ? 

4, What would be the relative velocities of the cable and of 
the paying-out vessel requisite to reduce the strain or tension to 
any given amount, and what would be the consequent waste of 
cable? 

5. The effect of currents, and the consequent waste of cable. 

6. How far it would be necessary, or safe, or check the velocity 
of paying-out when passing currents, so as to avoid, as far as 
possible, waste of cable. 

7. Would it be safe, and if so, under what circumstances, to 
stop the paying-out, and to attempt to haul in the cable from 
great depths? 

8. The effect of the pitching of the vessel in a heavy sea. 

9. The principal desiderata in the paying-out apparatus. 

10. The effect of floats, or resisters. 

11. The best means for saving the cable in case of fracture. 

12. The best mechanical construction of a submarine cable. 

- After investigating the laws of bodies, such as cables sinking 
in a resisting medium, the paper proceeded to show the great 
waste of cable attendant upon paying-out free from tension at 
the ship. The form of the curve assumed by a descending cable 
was then examined, and the amount of tension at the paying-out 
vessel requisite to lay the cable without slack along the bottom, 
estimated under various conditions. The effect of the friction 
of the water in decreasing this tension, and the result, as regarded 
the tension, of increasing the velocity of the cable beyond that of 
the ship, were then pointed out. It was shown that the decrease 
thus obtained was of small amount, unless the speed of the pay- 
ing-out vessel was considerable, and that a decrease of tension 
should rather be sought in a diminution of the specific gravity 
of the cable 

The tension at the ship in 2,000 fathoms water was stated to 
be about 35 cwt. for a cable similar to the Atlantic cable, but 
with a cable of the specific gravity of 1°5 it would not exceed 
Tj ewt. 

i effect of currents was then considered, and it was main- 
tained that they did net bring any additional strain upon a cable, 
and involved only a small Joss of strength on firat entering them. 
In a hypothetical case of a current extending to a depth of 200 
fathoms, and running with a velocity of 14 foot per second at 
right angles to the ship’s course, it was calculated that the extra 
length of cable due to the deflecting action of the current would 
not exceed 28 fathoms, the velocity of the ship being 6 feet per 
second. 

The effect of stopping the paying-out was next treated of, and 
it was shown that it would be to bring a very heavy catenarian 
strain on the cable, depending upon the depth of water and the 
velocity of the paying-out vessel. The amount of this strain for 
the Atlantic cable in a depth of 2,000 fathoms, and at a velocity 
of the paying-out vessel of 6 feet per second, was calculated at 
above 7 tons. 

The question of hauling in the cable was then adverted to, and 
the conditions under which it might be safely attempted were 
pointed out. 

After discussing, briefly, the effect of the pitching of the vessel 
upon the strain of the cable, the paying-out apparatus was re- 
ferred to; and the importance of reducing its inertia, and of so 
constructing the brakes that they should act freely, was main- 
tained. Two plans were then mentioned for saving the end of 
the cable in case of fracture, and tables were given showing the 
velocity and direction taken by the end of the cable under such 
circumstances, 

The authors then proceeded to offer some remarks upon the 
mechanical structure of the cable, and strongly advocated a light 
cable. The distinguishing feature of this system of construction 
was that the whole of the metallic portion was piaced in the 
centre, and was surrounded by the insulating material ; whereas, 
in the Atlantic cable, there was an outer sheathing of wire rope 
twisted spirally round the insulating medium. It was shown 
that whilst the absolute weights of the cables were as 214 to 10, 
their relative strengths were as 11 to 25, so that the light cable, 
weigh ng scarcely one-half of the heavy one, had nearly two and 
a-half times its relative strength. 

The effect of compression and tension on the two constructions 
was then referred to; and it was maintained that in this respect 
alao the light cable possessed advantages over the other. 

In conclusion, the authors, while disclaiming any intention to 
find fault, expressed their strong conviction that though the 
Atlantic cable was a step in the right direction, as compared with 
the heavier cables of former days, it yet fell far short, in mechan- 
ical structure and condition, of the light system recommended by 
Mr. Allan and others. 

The practicability of safely submerging the present Atlantic 
cable was not denied, but it was strongly urged that with a cable 
of its specific gravity success would be greatly dependent upon 
the nature of the paying-out apparatus, and the sedulous atten- 
tion of those in charge of the brakes. 

It was considered advisable to postpone the discussion on this 
subject until the following paper, which was announced to be 
taken at the next meeting, had been rea:,“On the Fractical 
Operations connected with the Paying-Out and Repairing of 
Submarine Telegraph Cables,” by Mr. F. C. Webb, Assoc. 
Inst. C.E. 
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LIVERPOOL POLYTECHNIC SOCIETY. 


THE usual meeting of this society was held on Monday evening, 
in the Royal Institution, Mr. Maxwell Scott in the chair. 

Mr. O'Neile exhibited and explained a model of an apparatus 
for communicating betwixt the guard and passengers and the 
engine driver on railway trains. It consisted of an iron bar, 
running longitudinally under each carriage, between the bottom 
of the carriage and the axle-tree, and moving freely upon a pin 
in thecentre. One end was made somewhat heavier than the other, 
and rested in a hanging latch attached to the end of the carriage 
By pulling a string inside of the carriage this latch was raised, and 
the heavy end of the bar being thus liberated, the other end 
flew up, striking in its ascent a projecting angle of the next 
latch, liberating another bar, and so on to the end of the train, 
the last bar setting off an alarum attached to the engine or 
tender. The position of the bars afterwards would sbow the 
exact carriage from which the alarm had been given, and the 
apparatus could be set again by the guard as fast as he could 
walk along the train. 

In reply to remarks by Mr. Whinereh and others, as to the 
probability of stopping the train when there was no real danger, 
Mr. O’Neile said, he had spoken to Mr. Booth on the subject, and 
that gentleman had said, “Give us the power to stop a train 
under circumstances of extreme danger, and we will make an 
example of any one who uses it unnecessarily.” 

Mr. Brown considered the invention an excellent one, and 
very simple, as all good things were; but he still thought that 
many timid people would give an alarm unnecessarily, if it were 
generally applied. ’ 

Mr. Salt said the same objection would apply to all inventions 
of the kind. 

Mr. O’Neile said Mr. Booth had also remarked to him, that it 
would be better to stop a train twenty times than that one life 
should be lost. 

The Chairman suggested that the string might be secured by a 
seal, or something of that kind, which would have to be broken 
before it could be used. 

A member asked if Mr. Booth had promised to try it ? 

Mr. O’Neile said it was not completed at the time to which he 
referred, but Mr. Booth had promised to send the carriage-maker 
of the company to inspect it when it was ready for the purpose. 

Mr. Salt asked what the probable cost of the apparatus would 


e. 

Mr. O'Neile said, it might be fitted for about £2 each carriage. 

Mr. Brown wished to know if the same object might not be 
answered by a cord running along the train ? 

Mr. O’Neile replied that this had been tried on the London 
and North-Western line, and found not to answer. 

A vote of thanks was passed to Mr. O’Neile ; the Chairman, in 
moving it, speaking of the invention as the most simple he had 
seen, and the most likely to be successful. 

Mr. T. R. Arnott exhibited some models illustrating the 
application of cork floaters to ships’ furniture, as used in 
American vessels, They were of universal use in the United 
States, and in case of accidents at sea everything of the kind was 
flung overboard, and thereby much life was saved. Owing to 
this circumstance the loss of life, in comparison with the 
number of accidents, was very small indeed. Even the fittings 
of the sleeping berths were thus converted into life preservers. 
Water-tiglit zinc cylinders were also used for saving the ship's 
papers and other valuables. 

Mr. Hazard observed that there was a long letter in the Daily 
News of that day, suggesting the same thing for Australian 
vessels, and there was no doubt that the gold might thus be pre- 
served in many cases. 

The Chairman expressed surprise that similar contrivances 
were not in use on board English ships. Perhaps accidents 
were so few with us, compared with the United States, that we 
had not felt the necessity for them. 

Mr. Brown referred to the launch of the Leviathan, and the 
error which had been committed in making the ways of the same 
material as the ship. 

In the course of the conversation which ensued, 

The Chairman gave it as a reason why the vessel did not go off 
at first, that the river and the opposite shore were so crowded 
that fatal consequences must have ensued from the sudden rising 
of the water, had so enormous a body been allowed to plunge all 
at once into it. 

Mr. John Grey said, “I endorse that as a fact.” 

Mr. Arnott showed a small section of the Mediterranean tele- 
graph cable, which differed in some slight degree from the 
Atlantic one. The meeting then broke up.—Liverpool Courier. 





Tue AtLantic TeLeGraru.—At a meeting of the shareholders of 
the Atlantic Telegraph Company, Mr. Samuel Gurney, M.P., in the 
chair, the report was adopted unanimously, and a resolution was 
passed to raise £75,000 additional capital. Of the £350,000 subscribed 
only £200 remains in arrear. The failure of the late attempt in laying 
the telegraph was attributed to the want of time necessary for pro- 
perly testing the apparatus. Experiments are now being carried on 
with a view to perfect the paying-out machinery, aad to make it as 
nearly as possible self-acting. Mr. Cyrus Field stays in England to 
take charge of the next expedition, which will be in the Niagara and 
Agamemnon as before. It is proposed to increase the length of the 
cable from 2,500 miles to 2,900, and to meet this expense a sum of 
£35,000 will be provided out of the additional capital to be raised. 
Subscriptions have already been received for £24,400. The accounts 
made up to the 31st of December, show a total expenditure of £301,400 
out of £347,398 received, leaving a balance in cash and securities of 
£45,998, 

Tue Leviaruan.—At the Eastern Steam Navigation Company’s 
meeting, Mr. Brunel, in answer to a question, said he believed the 
original estimate for building the vessel now called the Leviathan was 
between £500,000 and £540,000. This estimate was founded on 
three contracts—one for the ship and two for the engines. From the 
failure of a contractor they had to carry on operations and finish the 
vessels themselves, which had added greatly to the cost. With regard 
to the expense of the launch, the actual sum cannot be ascertained 
without searching the accounts thoroughly. The construction was 
going on simultaneously, as well as other works with which the 
actual expenditure upon the launch was mixed up. The only item 
in which a saving could have been effected was in the labour 
in the yard. A shareholder thought that, having built the 
largest vessel in the world, they had done enough for fame, and 
should now Jook to the dividend. The Leviathan should be sent to 
sea as soon as possible, without any further scientific freak. The novel- 
ties involved, according to the engineer’s report, in some of the con- 
structions remaining to be accomplished in the fitting of the vessel, 
filled both himself and others with alarm. He considered the com- 
mercial element not sufficiently represented at the Board, and moved 
the appointment of a committee to confer and co-operate with the 
direction upon the best means to strengthen the company in this re- 
spect. Aftersome explanations from Mr. Brunel, a lengthened dis- 
cussion took place upon the wording of the motion, which was ulti- 
mately carried, the directors expressing their concurrence. The bill 
before Parliament was then approved, the chief provision being a 
power to raise money at a higher rate than 5 percent. In answer to 
a question, it was stated that an estimate of the cost of completing 
the ship will be laid before the meeting on the 12th of March. 





THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA, 


[ITs WATERSHED AND RAINFALL. ] 


Te Lea has its source in Bedfordshire, near to Houghton 
Regis, not very far from that of the Ver river which is one 
of the principal and earliest tributaries of the Colne, and 
also near to those of the Ouzel and the Thame, Thence the 
Lea runs for about three miles nearly due east, then, turning 
somewhat abruptly southward and becoming serpentine, crosses 
and recrosses the road from Luton to Bedford, leaving it finally 
on its west bank, running through the park at Luton, and curving 
round south-eastward in a direction nearly parallel with that of 
the road from Luton to St. Albans, so as to enter Hertfordshire 
and pass within three-quarters of a mile of Harpenden, on its 
way still more easterly to Wheathampstead, and +o easterly and 
south-easterly to the north side of Hatfield. Hence it runs 
easterly again, and then north-easterly to Hertford ; at a short 
distance before reaching which, but after traversing twenty-two 
lineal miles of country, it is joined near Hertingfordbury by 
its first considerable tributary the river Maran, which rises on 
the west side of St. Paul’s Walden, and follows, for about 
twelve lineal miles, a curve inside of and nearly concentric with 
that described by the Lea, both having their concavity to the 
north-east. At Hertford the Lea receives the rivers Beane and 
Rib. The Beane comes nearly due south by Walkern from Rush- 
den and Weston, receiving a tributary which comes eastward 
from beyond Ashton, skirting the road from Stevenage to Hert- 
ford, as indeed the river itself does, into Hertford: the Beane 
draws from about twenty-two lineal miles of country. Tho 
Rib comes from near Buckland and Buntingford, and skirts the 
road from Cambridge to within two miles of the town of Ware, 
and then running in a south-westerly curve goes to Hertford 
to return its water by Ware again: this river draws from 
about twenty lineal miles of country. 

By receiving these streams the Lea has been rendered so 
important even here as to have been deemed worth con- 
verting into acanal, or “navigation’’ hence to London; this 
has been in existence for many years, and conferred immense 
benefits on the goods traffic of the neighbourhood previous to 
the completion of the railway. ; 

From Hertford, the Lea runs east by north to Ware, passing 
in its course the chalk pit whence the New River draws its 
supply, andatWare makes its final sweep to continue its southward 
course to the Thames. At Ware it receives the river Ash, from 
the north-east, draining the country up to Lower Hormead by 
Albury, a length of about sixteen miles, including its two heads. 

A little farther south, at Hoddesdon, we have the confluence 
of the Stort, a stream so considerable that its channels, inde- 
pendently of crooks, measure no less than thirty-two miles. 
It comes south from near Arkesdon, in the county of Cam- 
bridge, and between Rickling and Bearden, to Birchanger, 
Bishop's Stortford, and Sawbridgeworth, where it is augmented 
by a tributary that comes south and west from Takeley, From 
Sawbridgeworth the Stort runs south-west to Hoddesdon. 

Near Blake Hall a brook comes in from Brockman Hall, on 
the westward; this brook is about eight miles long, and opposite 
to it we have another from Epping Forest, which is about seven 
miles long, so that independently of all the meanderings of these 
streams we find that we have absolutely no less than 167 miles 
of direct water channel of the Lea and its tributaries, 

Following as nearly as possible the summits of those high 
grounds which divide the district discharging through the Lea 
from those discharging respectively through the Roding on the 
east, the Ouse on the north, and the Thame and Colne on 
the west, we shall find that an area of watershed of very nearly, 
if not quite, 570 square miles, or 364,800 acres, is entirely de- 
pendent on the channels from Hoddesdon to Bow Creek for the 
liberation of their surplus rainfall. We say surplus rainfall, be- 
cause no inconsiderable portion of the rainfall is usually taken up 
by absorption. We do not mean the general absorption by the 
ground when dry, but by the substrata in sandy, gravelly, and 
more especially chalk districts which form a very considerable 
portion of the area of which we are writing, and which will con- 
tinue absorbing until from the rise of the general water level the 
bournes overflow, and even afterwards. 

But, although from the proximity of this district to London, 
considerable attention has been paid to its ‘ Waterbearing 
Strata” in common with those on the other sides‘of the metropo- 
lis, and very numerous and, in some instances, carefully and 
judiciously conducted experiments have been made, with a view 
to obtain data on which to base calculations of their power of 
giving or maintaining a water supply, still we are, and must 
long continue, far from having such data as could enable us to 
give, with even approximate precision, the ratios of absorption to 
overflow under all varieties of weather, soil, subsoil, clivity 
of surface, &c., even in the principal portions of the 
watershed. Neither do we consider that we should find our- 
selves justified in calculating from the number of inhabitants per 
square mile/ though following the high example of the plan of 
the Metropolitan Board of Work and of Sir B. Hall's Referees 
on the Main Drainage of the metropolis; as although we have 
generally understood that mountains attract rain, we never 
heard, but through these reports, that population exerts a similar 
influence ; nor, indeed, can we even yet perceive the connection. 

However, leaving them to settle these pluviological arcana as 
best they may with Parliament and the public, we will endea- 
vour to deal with the subject practically, as we hope to see our 
suggestions shortly carried dut, and to have no cause, from their 
working, to regret making them. 

A contemporary gives the Ravensbourne an estimated area 
of only 40 square miles, and an average fall of 20 feet per 
mile “as the crow flies; whereas we find the Lea under no 
such favourable circumstances—any further than that the very 
much greater body of water with which we have to deal does 
to a certain extent, compensate for our very flat gradients ;. al 
though it also pro tanto increases our responsibilities in dealing 
with it. 

Taking 2°38 inches as the amount of rain which fell on the 22nd 
and 23rd of last October, as given by the referees on the Main 
Drainage, and dividing it by 31 hours, the time during which 
the rain lasted, our contemporary got 077 of an inch as the aver- 
age fall per hour, which is equal to 279°5 cubic feet per acre per 
hour. Applying this to our area we find that no less than 
101,961,600, or, in round numbers, 102,000,000 of cubic feet of 
water fell on it hourly on the days named ; to pass which at 35 
miles per hour, which is about the maximum velocity of the tide 
in the Thames, would require an aperture at least equal to that 
of the mouth of Bow Creek at Trinity Wharf. 

It was requisite to treat the Ravensbourne in this way on 
account of the general nature of the soil, and the sharpness of 
the surface gradients ; but the Lea will admit of some modifica- 
tions which it will be our business to find as accurately as pos- 
sible, as we proceed with our examination of it. These modifi- 
cations, however, are very far from being as great as the present 
state of the river channel would lead many to suppose ; as the 
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overflow on such occasions is so considerable, that not only in 

October, but subsequently in November, the outflowing current 
was sufficiently powerful to overcome the influx of the tide, and 
so to maintain a continuous outflow for two or three consecu- 
tive days, even at the mouth of Bow Creek. How utterly incon- 
sistent this is with the sizes of the channels above Stratford-road, 
we can only at present notice and commend the fact to the atten- 
tion of our readers in the hope that they will bear it in mind 
through the remainder of our article. 

It is sometimes so much more than amusing as to be posi- 
tively irritating to observe how flagrantly those men outrage 
natural principles, who most pompously parade their desire to 
take advantage, as far as possible, of those means which, in cer- 
tain cases, nature has placed at their disposal, towards diminishing 
the necessity for resorting to what arc called “ artificial” means. 
“Science” is only a knowledge of natural entities, productions, 
properties, and agencies; and “applied science” neither more nor 
less than the use or adaptation of some one or more of these to 
supply the wants of mankind, 

Of both these, we have quite as apt illustrations in a butcher 
killing a sheep, a baker making a loaf, or a cook roasting a goose, 
as in the electric telegraph, or the oxyhydrogen light. Nothing 
more strongly demands our most marked censure than attempts 
at mystification dy those who call themselves scientific men, as 
in effect only manifestations of the same cabalistic spirit which 
induced the priesthoods of Egypt, Greece, and Rome, to enslave 
the illiterate and superstitious for class aggrandisement and 
exaltation ; except it be, indeed, that self-satisfied, stolid preju- 
dice, avarice, and bigotry, which oppose all innovations upon 
habits, manners, or customs, especially when they involve ne- 
cessities for outlay, however small, and however certain of 
repaying the expenditure. Now both these classes defeat their 
own objects—because charlatanism is shunned by the wary, 
repelled by the honest, and fled from by the timid; and “a 
penny wise and pound foolish” system has in all ages been 
denounced to be as impoverishing as the proverb we have used 
to designate it evidences it to be. 

The Government referees on the main drainage, in their 
report dated 12th November last, and also in the previous one, 
lay down as an axiom, “as regards . . inclinations . . . 
given to bottoms of channels, . . . that ‘The velocity of all 
streams depends on the ratio between the inclination of the 
surface and the hydraulic mean depth of the stream, 7.e, the 
area of the cross section divided by the wetted surface of the 
channel at that cross section.’ Thus, by proper adjustment of 
these quantities, a deep and wide stream with a small inclination 
may be made to flow with the same velocity as a narrow and 
shallow stream with a considerable fall.” 

We select this as an apt and special illustration of the 
systematic mystification of which which we complain. In the 
first place, from its language it is only perfectly intelligible to 
hydraulic engineers, and possibly to a few amateurs of superior 
acquirements, and, therefore, had no business in a report made 
to the First Commissioner with a special view to its being handed 
over to the present Metropolitan Board of Works; the former 
not being a hydraulic engineer, nor even an amateur, as we may 
presume, from the pressure of his political engagements, he has 
not the requisite time to spare thus to qualify himself; and the 
latter being compused of such men only as we showed in our 
publication of the 5th inst. are at present available to the 
ratepayers to elect, and by one, at least, of whom, the whole 
report was naturally characterised, inthe arrogance of inflated 
ignorance, as “a mass of nonsense.” But in the second place, 
Without canvassing the correctness, or otherwise, of the rule laid 
down in the first part of the paragraph we have quoted, we must 
take a decided exception to tie illustration of it, even loosely as it 
is worded. Thus, although not even hinted at, it is involved as 
a necessary condition that the direction of the currents of both 
streams should be in precisely similar directions, otherwise the 
comparison would not hold, because an element would be intro 
duced into the one and excluded from the other, as we are prepared 
to maintain against any number of opponents that the velocities 
would not be the same through two channels identical in their 
cross sections, inclinations, and lengths, but the one straight 
and the other crooked: were this not so, the whole doctrine of 
momentum would be upset. Besides which, this attempted 
illustration of a general proposition is evidently confined to 
sewers only, although this is not specified; thus confounding the 
general with the particular. We especially wish in these re- 
marks to be distinctly understood as censuring that only which 
is intended “to seem rather than to be.” 

We consider that very many professional men allow their 
practice to savour of quackery, from the silly jealousy which 
they display of their reasons for the opinions they profess, and 
which causes an absence or withholding of that unreserved con- 
fidence on the part of employers which ought always to subsist 
between them and their professional advisers ; and we have no 
doubt that this very mystery causes very much werk, which 
ought to be under the direction of educated men to find its 
way into the hands of mere artizans. 

As we go on, we will endeavour to explain and simplify the 
laws by which the flow of water is governed, and to point out 
their violations, trusting to find ourselves rewarded with the 
confidence of those to whom more especially we are addressing 
ourselves ; for which purpose we have thus endeavoured to clear 
away whatever might impede, perplex, or obscure. 


(To be continued.) 
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Tue Leviatian Measurep wirn Prxs.—Suppose that any one 
allowed to pay the Leviathan a visit once a week for a sit gle 
year, upon condition that a pin must be dropped upon her deck at the 
first visit, and that upon each of the succeeding weekly visits ‘he 
number of pins must be doubled. On the first week there would be 
one pin, on the tenth week there would be 512 pins, on the twentieth 
week there would be 524,288 pins, on the fortieth there would be 
519,750,813,883, and on the tiftv-second, or the close, there would be 
the enormous number of 2,251,799,81 248 pins. The weight of 
this quantity of pins would be, as nearly as possible, 251,316,943 tons 
7 ewt, 67 1b. 5 02.3 so that it would require about 1,117 Leviathans, 
calculating the tonnage of each at 22,500, to carry the weight of pins 
that might be deposited in fifty-two weeks, upon the simple condition 
of commencing with the unit and doubling the quantity each time. 
Applying the pin-measurement, moreover, to the length of the voyage 
of the Leviathan to Australia and back, giving 15,000 miles as the 
distance out, and the same home, it will take just thirty-two deposits 
of pins to complete the line, each pin occupying an inch, and the 
whole to be laid end to end. The ship would pass over the space, in a 
right line, of 1,900,800,000 superticial inches, and the number of pins 
that pro rata would be deposited in the time specitied would be 
2,147,483,648, which would cover rather more than the same length of 
line. Again, if we take the total number of pins deposited in the 
course of the fifty-two weeks, and assuming each pin to be an inch in 
length, the aggregate deposit would measure 35,539,769,786 miles, 
which at 30,000 miles, the voyage out and homeward, would give for 
completing the same distance, by the Leviathan, 1,184,659 voyages, 
and the time required for making them, giving fifty days out and 
home, will be 324,564 years, a pretty long distance for a single vessel 
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UNITED STATES PATENT OFFICE. 


ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 


United States Patent Office, January 20th, 1858. 
Sir,—In compliance with the fourteenth section of the Act 
entitled “An Act in addition to the Act to Promote the Pro- 
gress of Science and Arts,” approved March 3, 1837, I have the 
honour to submit the following report of the operations of this 
office during the year terminating the 3lst December, 1857 :— 











No. 1. 
Number of applications for patents os ee se .. 4,771 
Number of patents granted (including designs, re-issues, and addi- 
tional improvements ‘is Ce oe ee ee 32,910 
Number of caveats filed .. ee ee ° oe 1,010 
Pn applications for extension of patents .. ee ee 21 
a patents extended “ ve oe . oe ll 
“ patents expired oe oe ee ee 572 
Of the patents granted there were— 
citizens of the United States .. ee ee oe 
To subjects of Great Britain oo oe ° 
To subjects of France oe oe ° 
To subjects of other foreign nations .- .- + 





= aie -- 9,901 

Notwithstanding the rapid decline in the business of the office 
during the months of October, November, and December, the 
aggregate number of patents for the year exceeded those of 1856 


Total 


by 408. This regularly progressive augmentation, which from 
year to year has been so long announced, is due alike to the 
inherent and irrepressible energy of the national mind and to the 
admirable system by which it is excited and fostered. That 
system wisely avoids the laxity of European laws, which grant 
patents, as of course, on all applications upon payment of the 
fees, and leave their value to be subsequently tested by the 
impoverishing process of protracted litigation. As decidedly, on 
the other hand, does it eschew that stern, unsympathising, dis- 
trusting temper which would receive the inventor as a stranger 
beneath the roof of this magnificent edifice which has been 
reared at once as a monument to his genius, and as a depository 
of the trophies of his labours. That better policy, which adopts 
the happy medium between these two equally pernicious ex- 
tremes, and which, while welcoming the inventor as a friend and 
patron, in that frank and free conference with him enjoined by 


law, kindly and anxiously sifts from his invention its minutest | 


patentable features, is a policy essentially American in its origin 
and aims, and must be inflexibly maintained in the administra- 
tion of this office so long as it remains faithful to the high mis- 
sion with which it has been charged. The restless activity 
which has distinguished the inventive genius of the country 
during the past year has been confined to no class or pursuit. 
Alike from the walks of science, the workshops of the mechanic, 
and the broad lands of the husbandman, inventions have come 
thronging to this office, demonstrating how completely the 
national intellect is emancipated from the shackles of the past, 
and with what intense zeal it is pursuing that career of glory 
which is open before it. While every part of the field of inven- 
tion has been assiduously occupied, that relating to agriculture 
has proved most fruitful. Of the 2,910 patents issued, 438 
(cotton gins, rice cleaners, and fertilisers included) were for 
agricultural processes and implements. This is a most grateful 
feature in the year’s operations ; for as the virtues of Cincinnatus 
have ever been found, like that illustrious patriot at the plough, 
so every improvement in the arts and sciences tending to develop 
the strength and advance the general prosperity of the tillers of 
the soil, is broadening and deepening those foundations on which, 
alike in calm and in storm, the republic must rely for its 
security. 

The characteristics of the inventions of the past year have 
been decidedly utilitarian, But little attention seems to have 
been bestowed upon articles of mere luxury. The unceasing 
inquiry has been for agencies capable of yielding the largest 
amount of the elements of human comfort with the least possible 
expenditure of human labour. This is certainly a movement in 
the direction of the highest type of civilisation ; for until the 
masses of mankind shall have been relieved from the pressure of 
that ceaseless toil which renders life in its weariness but a re- 
flection of the fabled tortures of the Sisyphus, it will be in vain 
to expect for the mental and moral nature of our race more than 
the morning twilight of that development whose noonday splen- 
dours have been so long the dream and the hope of the philan- 


thropist. 
No, 2 
Statenent of Moneys received at the Patent Opice during the year 1857. 
Dols, 
9 


Received on applications for patents, re-issues, additional im- 
Dy . 
yrovements, extensions, caveats disclaime > and appeals 
} ’ , 
Received for copies and according assignments 
& 








196,132 01 


Total .. oe 
No, 3. 
Statement of Expenditures from the Patent Fund during the year 1857. 
Jols. 
For salaries os eo oe oe oe és 82,711 23 
For temporary clerks ee a oe +e «» 43,236 80 
For contingent expenses ee ee ee ee 47,107 58 
For payments to judges in appeal cases a ee ee 300 60 
For retunding money paid into the Treasury by mistake ee 206 50 
For refunding money ou withdrawals ee ve «- 38,019 98 





Total oe ee ee e» 211,582 09 
The above aggregates of receipts and expenditures accrued as 


follows :— 


In the Ist Qr. Second. Third Fourth Total 

ols, Yols. DD Dols, Dols. 

Receipts ......: 55,20 22 60,783 08 B4,886 O4 196,13: 
Expenditures,.59,721 85 50,756 53 47,640 17 .. 211, 











Excess of expenditures over receipts ~ ee 15,450 08 

The excess of expenditures over the receipts of the past year 
admits of a satisfactory explanation. <A large part of this excess 
is made up of $9,234 58, paid in the month of January, 1857, 
for stationery, parchment, and books purchased in 1856, and 
which—-as the parchment and stationery had been consumed in 
the current business of the office—were properly chargeable to 
that year. During the first three quarters the receipts exhibit 
an average per quarter of $53,748; in the last quarter they sud- 
denly declined to $34,886—showing a deficit for that brief 
period, as compared with the average, of $18,862. There is in 
this no evidence either of improvidence or of inability on the 
part of the office to maintain that self-sustaining character which 
it has always supported in legal estimation and in fact. Had not 
the year 1857 been burdened with heavy pecuniary responsibili- 
ties belonging to 1856, and had the revenues continued for the 
last as during the previous quarters, instead of there being an 
excess of expenditures over the receipts, there would have been 
a surplus on hand of at least $12,646. It is scarcely necessary 
to add that the abrupt falling off in the business, and conse- 
quently in the revenues, of the office, commencing in September, 
and continuing throughout the last quarter, was a consequence 
of that financial revulsion whose baleful influences have been 
felt in all the business relations of life. Happily this calamity, 








so disastrous for the moment, is rapidly passing away, and the 
return tide of prosperity, so confidently anticipated, will no 
doubt be fully shared by this office. 


No. 4. 
Statement of the Condition of the Patent Fund. 
Dols, 


Amount to the credit of the Patent Fund, lst of January, 1857 .. 55,169 54 














Amount paid in during the year ee oe ee +» 196,132 01 

Total oe ee ee «+ 251,301 55 
Deduct amount of expenditures during the year oe ee 211,582 OS 
Leaving in the Treasury Ist of January, 1858 .. oe «+ 39,719 46 


Table exhibiting the Business of the Office for Seventeen Years, ending 


Decenber 31, 1857. 


























! ® | 
Yer jAPI lica- Caveats Patents | Cash received, | Cash expended. 
ears. | tlons . 
| filed. filed, | issued. | Dols. Dols. 
} | 
1841 312 | 40,413 OL 87 
1842 91 36,505 68 
1843 315 | 35,315 $1 
1544 380 42,509 26 
1845 452 | 51,076 14 | 
i846 | 448 | 50,264 16 
1847 | 533 6: 19 
1848 | 607 69 
1849 | 595 | 78 
1850 | 2 602 05 
1351 | 760 | 61 
1852 | 996 34 
1853 673 | 901 | 45 3 
1854 3,324 | 868 st 167,146 
1855 | 4,435 | 906 35 =| «(179,540 
1856 4,960 | 1,024 192,588 02 199,93 
1857 4,771 | 1,010 196,132 O01 211,582 


It will be seen from this condensed exhibit that, with the 
exception of the very slight and momentary check experienced in 
the last quarter, the increase in the business of this office has been 
steady and uninterrupted. The inventive genius of the country, 
great as have been its efforts and attainments, has manifested 
none of the languor of exhaustion, nor testified any inclination 
for repose. Each discovery made, like a fire kindled in a dark 
place, while enlarging the horizon of science, has laid bare yet 
other and wider fields to be traversed by its ever-brightening 
pathway. 

In reviewing the triumphs of invention and discovery, in 
every department of arts and sciences, for the last three-quarters 
of a century, and in marking their beneficent influences in 
softening the asperities and exalting the dignity of human 
labour, there is abundant cause for heartfelt exultation. The 
blessings thus diffused are as universal as the air we breathe, 
and, amid all the changes, social and political, to which we may 
be exposed, they will still endure, or will pass away, only to give 
place to some higher and nobler fruit of the same indomitable 
genius which produced them. But, while there is thus in the 
past so much to excite our pride, there is in the future yet more 
to excite our hopes. If that future is to be measured by the 
strides of that past, rapid as has been our advancement, it is but 
reasonable to infer that we have scarcely crossed the threshold 
of the temple of human knowledge, and magnificent as may 
seem the trophies we have treasured up, it would hardly be an 
exaggeration to say—to borrow the thought of the great Newton 
—that we have gathered as yet but a few pebbles and shells on 
the shore of that ocean of truth, whose depths still lie unexplored 
before us. 

With as much care and with as near an approach to strict 
accuracy as was possible, the table which follows has been pre- 
pared, for the purpose of presenting a comparative view of the 
progress of inventions for a single year in the United States, and 
in the other nations therein designated :— 


“Patents 
granted in 











Country, te aenths. Population. 
France .. ‘ie in “ oe ss 6,187 31,628 
United States .. me ae ee am 2,910 1,918 
Great Britain and Ireland os ‘ os 2,115 7,511,447 
Belgium “s oe ee om . ee j 426,202 
Austria ss ee o. ee . ee vl 
Sardinia oe oe ee ee . ee 
Saxony ac a ue a ‘eis | 
Canada oo ° ee . ee | 
Hanover oe ee ee oe . 
Prussia oe ee oe ee . . | 
Bavaria . eo on a ee oe oe | 
Netherlands .. ee ee ee ee | 
Sweden o- .- .- . . } tha 
Wurtemberg .. - we oe ‘a | 1,733,263 
Russia .. ee es vs ee om | 660,146 
Brazil .. — om ° 4,750,000 





As the strict examination of all inventions sought to be 
patented, which forms so prominenta feature in our system, 
does not prevail in the transatlantic governments referred to, a 
more correct estimate would be arrived at by comparing, not the 
patents issued—amounting to twenty-nine hundred and ten— 
but the number of applications—four thousand seven hundred 
and seventy-one—with the patents granted by the foreign govern- 
ments during the same period of time. It is known that at least 
854—probably more—of the Belgian patents were those of 
France and other governments re-issued. Notwithstanding the 
fetters flung by imperial hands athwart the tides of French 
genius, they still obey the heroic impulses imparted to them by 
the revolution of 1790, and continue, with equal daring and 
ease, to change the forms of government and the fashion of the 
minutest articles of trade. It is in the light of the evening 
crepuscule of that revolution that French science still pursues its 
sublime career. In Russia—whose government is verging upon 
the thousandth year of its existence —in 1852, 1853, and 1854, 
but ninety-seven patents were issued, of which fifty-six only 
were granted to natives of the empire ; being an average of about 
nineteen per annum in a population of sixty-nine millions. For 
twelve months ending November, 1857, the patents granted 
amounted to twenty-four ; of which but thirteen were to natives 
of the country. Whilst that empire and the United States are 
the antipodes of each other in their political organisations, so do 
they present, developed in striking contrast, the results to which 
their respective political system tend. That the intrepid and 
quenchless spirit of inquiry which seems inseparable from every 
throb of American life, and which, from year to year, is filling 
this office with the memorials of its achievements, is one of the 
boons of our republican institutions, may be affirmed without 
the hazard of contradiction. As the soil, when exposed to the 
sunshine and the shower, starts into life the germ of every 
flower and shrub and tree lurking beneath its surface, so acts the 
human soul when stimulated and kindled by the influences of 
well-regulated political freedom. The above table in its every 
line and lineament palpitates with the demonstration of this 
great, and for us most gratifying truth. In examining 1t, pass- 
ing from our own favoured land, we can but note that, as the 
light of liberty waxes dimmer and dimmer, so does the ——— 
genius flag and dull apace, until finally, amid the darkness of =~ 
political night which broods over eastern lands, it 1s oT 
extinguished, Upon the mountain slopes of the far East may 
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seen narrow, winding paths, in which, for ancounted centuries, 
the burden-bearing camel has been treading on precisely the same 
spot, until now his foot-print, distinct and deep, is worn far into 
the solid rock—a fitting symbol of the oriental mind beneath the 
crushing incubus of oriental despotism. 

Subjoined to this report will be found the usual catalogue of 
patents which expired during the past year; also, a classified 
summary of those issued during the same period, together with 
an alphabetical list of the patentees, followed by the drawings 
and by abridgments of the specifications, which, under our 
laws, not only illustrate the patent, but are part and parcel of it. 

While the statutes organising and regulating the action of this 
office constitute, perhaps, the best system of patent laws ever 
devised, still the experience of the last twenty years has dis- 
closed various imperfections in their provisions, the more pro- 
minent of which, with the remedies proposed, I deem it proper 
at this time briefly to urge upon the attention of Congress. 

In applications for the extension of patents and interference 
cases, a wide range of inquiry into matters of fact is often essen- 
tial to the ends of justice. The existing laws furnish no means 
for compelling the attendance of witnesses, nor for obliging them 
to testify upon such issues. The interests bound up with these 
investigations are frequently of the greatest magnitude, and, as 
a consequence, refractory or mercenary men, availing themselves 
of this omission in the law, have refused to appear or give their 
depositions, except upon the payment of the most exorbitant 
sums by the parties claiming their testimony. Cases of this 
character, while working the most cruel hardship to individuals, 
have tended to bring the administration of the government 
into discredit, if not into contempt. No reason is perceived why 
the process ef subpoena, freely allowed to all litigating their 
interests in the courts of the country, shall be withheld from 
the parties to these important and complicated controversies. 


(To be continued.) 


IMPROVEMENTS IN LIVERPOOL AND BIRKENHEAD. 


Tue New Dock Works Bill has been discussed at considerable length 
at the weekly meeting of the Liverpool Docks and Harbour Board. 
The proposed bill is “ to enable the Mersey Docks and Harbour Board 
to construct certain works at Birkenhead in substitution for and in 
addition to those already authorised, and to construct a sea-wall, and 
other works, at the north end of the Liverpool Docks, and for other 
purposes.” The third clause specifies the works proposed to be con- 
structed. The chief features are the construction of a great low-water 
basin, opening into and communicating with the Great Float; the en- 
largement and alteration of the Morpeth Dock and its present en- 
trance, and the formation of a new additional entrance from the 





Woodside Basin; the formation of an inner basin, communicating | 


with the proposed low-water basin and the Great Float; the con- 
struction of a permanent embankment across the eastern end of the 


a sea-wall, of part of the Woodside Basin, and the construction, be- | 


hind the proposed sea-wall, of an open dock or basin, opening into the 
river through the intended sea-wall; the construction of a graving 


dock, also opening into the Mersey through the said intended sea- | 


wall; the erection of a floating landing in front of the intended sea- 
wall, part of the landing-stage to be appropriated to the Woodside 
Ferry traffic; the making of new streets at Birkenhead, the widening 
of others, the construction of wharves, the formation of culverts, &c. 


The bill provides for the construction of a sea-wall beyond the north | 


docks on the Liverpool side, for which a sum not exceeding £100,000 


may be borrowed. A clause is to be introduced giving power to con- | 


struct sheds, warehouses, and graving docks on the Birkenhead side. 
In the course of a lengthened discussion, Mr. Graves took exception to 
the 30th clause of the Act, by which the amount of money to be 
raised for works on the Liverpool side of the water was to be re- 
stricted to £100,000. It was a question whether, by shutting the 
door on the Liverpool side of the Mersey, they were most likely to 
carry out their views successfully. Special trades required special al- 
locations, and he thought it was a most unwise policy to seek to drive 
any of those special trades to allocations which were not perfectly 
suitable for them. Statistics showed that the Liverpool Docks, ac- 
cording to their water space, and as compared with the water space in 
the London docks, accommodation 80 per cent. more in the amount of 
tonnage than the London Docks. When, to Liverpool, the water 
space at Birkenhead was added, the total amount would be 310 acres, 
against 320 acres, as the total water space of the London Docks. If, 
therefore, the Dock Board was to provide for the future trade of Liver- 
pool, it would not be by talking about this side of the water or that 
side of the Mersey, but by taking both sides as one, and fairly provid- 
ing at once for the vastly increasing trade that came to its shores. He 
found that the tonnage of the port had increased in the last eight years 
30 per cent. ; and if that were added to the present tonnage, he was 
not far wrong when he stated that both sides of the river would very 
soon be required. Mr. Graves afterwards moved a resolution to the 
effect that, in assenting to the bill, the board reserved to itself the 
liberty of proposing next session new works on the Liverpool side of 
the river, Mr. J. Laird supported the bill in its integrity. He had 
gone over quantities, and he would state results. In the Liverpool 
Docks there were 240 acres of water space; the lineal quay space was 
about fifteen miles; and the depth of the sills varied from 5 feet to 
7 feet 6 inches. The deepest sill was at the new north dock, not yet 
opened. The Birkenhead Docks, when completed according to the 
plans, would have a water space of 166 acres, a lineal quay space of 
nine miles; the area of the quay space belonging to the trust would 
be 1,250,000 yards, and the depth of the sills varied from 5 to 12 feet. 
The cost of the Liverpool Docks was somewhere about £6,140,000, and 
that of the Birkenhead Docks, including the original cost, £3,500,000. 
The amount of the present debt was £6,140,000. The purchase pay- 
ment, including the south reserve, was £1,500,000; Mr. Hartley's 
estimate, £17,000 ; and he (Mr. Laird) called it two millions, making it 
£3,500,000 for the cost, and allowing £250,000 beyond Mr. Hartley's 
estimate for the works and land. He had prepared a statement show- 
ing the number of days in each month, during this year, that vessels 
could not enter the Birkenhead Docks, at various draugnts, taking the 
sills at twelve feet below the Old Dock sill, and allowing one foot of 
water to spare under the keel. There were no days on which vessels 
drawing 16, 17, 18, 19, or 20 feet of water could not enter; but vessels 
drawing 21 feet could not enter on eleven days during the year ; draw- 
ing 22 feet, there were twenty-five days on which they could not 
enter; and drawing 23 feet there were fiftv-three davs on which they 
could not enter. He had also a similar statement, showing the num- 
ber of days that vessels could not enter the Liverpool Docks, suppos- 
ing the dock sills six feet below the Old Dock sill, and allowing one 
or two feet under the keels, the larger allowance being required in case 
the weather was at all bad, or there was any sea on :— 


Ships of Allowing under keel 


1 foot, 
16 feet. “29 
Ww « 53 
os 103 
19 ,, (Cannot enter the following number of days } 144 
«= during 1858:— 197 
21 , 234 
7 is 269 
23 ,, 307 





At the north end, in bad weather, a vessel was not considered safe in 
docking unless there were two feet of water under the keel. He had 
made inquiry with Tegard to steamers at the north docks, and he 
found that the Cunard steamers would make fifty-two trips this year, 
and they could only load and discharge in docks about twenty-two 
voyages, so that for thirty voyages they would have to do their 
work in the river, at an enormous expense. He believed the time for 
the completion of these works would be arranged pretty nearly 





as follows:—The Great Float, 120 acres, in about two years; the 
Low-water Basin, in about 2} years; the Woodside Basin, in about 
three years; the Morpeth Dock, in 3} years; and the Main 
North Entrance, in 5} years; thus adding, in 5} years, 166 
acres of dock space, 1,250,000 yards of quay space, and nine lineal 
miles of wharfage to the dock accommodation of the port, and in 
2} years, a deep-water entrance and 120 acres of dock wall complete. 
After some further discussion Mr. Graves withdrew his motion, and 
the bill was passed by the board, which then proceeded, in private, to 
the consideration of the ‘ Consolidation Bill,” which was approved. 
The Liverpool Albion understands that in accordance with this bill no 
money will be applied for by the board for new works on the Liver- 
pool side, but about £350,000 is to be applied to various improvements 
in working the existing docks and quays, and building a protective 
wall at the North-end works, with the view of improving the navi- 
gation of the river. The bill, so far as it regards Birkenhead, gives 
unlimited power for the construction of warehouses, sheds, graving- 
docks, and other works demanded by the requirements of the port. 

A committee appointed by the Liverpool Docks and Harbour Board 
to inquire what improvement could be made in the working and 
management of the docks and quays, have presented their report. 
With reference to the railway system, they suggest the construction 
of sidings at the north docks; but, looking at the slight use which 
had been made of the railway system at the Stanley and Wapping 
Docks, they are not prepared to recommend any new expense to be 
incurred in extending the railway system with a view to its use for 
imports, except timber. For timber the railway is extensively used ; 
and in any new arrangement for that trade, care should be taken that 
the access to railways, as well as to water, should be as complete as 
possible. For the export trade, the committee, therefore, recommend 
that the experiment be tried by connecting the new shed recently 
erected for export work, between the King’s and Wapping Docks, 
with the main line of railway. As to the increased facilities in work- 
ing the quays for export goods, the committee recommend that an ex- 
periment be made with the export shed on the east side of Salthouse 
Dock, in storing the places appropriated to the cargoes of certain 
vessels with a suflicient accommodation for loading before the ships 
are allowed to occupy quay space. They also propose that the time 
for loading and discharging be still further limited. With the view 
of relieving the Wellington, Collingwood, and Nelson Docks, it is 
proposed to run an arm or canal from the southeast end of the Hus- 
kisson Dock, suitable for long steamers, and provided with double 
sheds and other appliances, desirable for the trade. Then the intro- 
duction of warehouses on the quay of the Bramley Moore Dock, 
which, if desirable, could be connected with the high-level railway, 
would enable it and the Stanley Dock, worked in connexion with the 
adjacent docks as export docks, to give great facilities to trade, and 
most essentially improve the income of that part of the estate. Until 
the timber trade leaves the south end, the committee do not propose to 
enter into the question of the immense capacity for improvement and 
facilities to trade which is possessed by the large property of the 
estate now lying dormant there. ‘They are inquiring into the possi- 
bility of giving temporary increased accommodation, by running out 
wooden jetties, for steamers, in the docks now appropriated to them, 
where the centre of the docks is useless. The committee recommend 


’ n | that capstans similar to those Mr. Hartley has adopted at the new 
Great Float, for crossing which tolls may be levied ; the enclosure, by | 


large lock at the north end be introduced where likely to be most 
useful, to facilitate the docking and undocking of ships, and that, as 
a commencement, one be placed on the north pier of the Sandon Basin. 
As yet the additional facilities to trade have been required in the re- 
moval of goods from the quay, which has not been rapid enough for 
the present rate of discharge; but the committee intend to inquire 
into all the mechanical contrivances in use elsewhere, and see how far 
they can be made applicable to economise labour in your docks. In 
making this inquiry, they conceive that practical men of business, 
acquainted with the difficulties and facilities peculiar to the docks and 
business of Liverpool, aided by an engineer so able and so willing to 
consider and adopt improvements as Mr. Hartley always is, would be 
more likely to conduct it to a satisfactory conclusion than parties 
wanting such special knowledge. The recommendation of the harbour- 
master, as to the improved supervision of the traffic of the docks, is 
under consideration. Most serious impediments to trade arise from 
the present unnecessary fetters imposed by the Customs regulations; 
and the committee are convinced that it is only necessary to represent 
this properly to the Board of Customs to induce them to alter the 
hours for the discharge of vessels from six to six in summer, and sun- 
rise to sunset iu winter, and put the dock warehouses, as to facilities, 
on the. same footing as the private warehouses. In conclusion, the 
committee record their opinion that the extension of the warehouse 
system on the dock quays, combined with accommodation in adjacent 
docks for loading outwards, is the great improvement required for the 
development of the docks. The report has been printed and circu- 
lated with a view to future discussion on the subject. 


Raitway Accipents.—Between the Ist of January to the 3lst of 
December, 1857, there occurred on all the railways of the United 
Kingdom, 45 accidents, 41 to passenger and 4 to goods’ trains; 15 
persons were killed, and 349 injured by passenger trains accidents, 
including 11 passengers killed and 331 injured, and 4 servants of 
companies killed and 18 injured. Of the accidents to passenger trains 
23 arose from collisions, 1 from trains running into sidings or off their 
proper line, 8 from trains getting off the rails, 4 from breakage of 
axles, wheels, &c., 1 from breakage of couplings, 1 from bursting of 
boilers, 1 from a train running into a station too fast, and 2 from car- 
riage: catching fire. As regards goods’ trains 2 accidents arose from 
collisions, and 2 from getting off rails; 8 servants of companies were 
killed, and 18 injured from causes beyond their own control, while 41 
were killed and 17 injured from want of caution or misconduct. 

Tur Queen cv. Macner.—Eart Mansuau’s Room, House or 
Lorps, Feb, 18, 1858.—This was an application to her Majesty's 
Attorney-General for leave to issue a writ of scire facias to repeal 
certain letters patent granted to the defendant, Mr. James Macnee, of 
Glasgow, in Jan., 1852, for certain “ improvements in the manufacture 
and production of ornamental fabrics,” known in the trade as “ printed 
zebras,” a fabric extensively exported to the Turkish and Eastern 
markets. The case was argued by Mr. Webster, in support of the 
application, and by Mr. Hindmarsh, on behalf of Mr. Macnee, the 
patentee. It appeared from the documents laid before the Attorney- 
General that Mr. Nimmo, of Pendleton, was the original applicant for 
leave to issue the scire facias. The Attorney-General shortly re- 
viewed the facts, and referred to a contract entered into in January, 
1856, to which Mr. Nimmo, and also Mr. Macnee, Mr. Samuel 
Hiigginbotham, and others, now interested in the patent, were parties, 
and in which Mr. Nimmo admitted the validity of the patent, and he 
therefore refused the application. 

ForriGn Jorrixcs.—The Lisbon Board of Health have declared 
that city free from disease.—Feruk Khan, the Persian ambassador, 
has ordered from a Paris manufacturer the apparatus necessary for 
the establishment of an electric telegraph in Persia.—Accounts from 
Stockholm mention that the Committee of State had voted 100,000 
rixdalers for the preparatory works of the fortifications of that 
capital. The probable cost of the whole of the works is valued at 
9,250,000 rixdalers.—It appears from official returns that the produc- 
tion of beet-root sugar has increased lately in France. From the 
commencement ofthe season to the end of December last the number 
of manufactories at work was 338, being 56 more than at the end of 
1856. The quantity of sugar made was 82,451,625 kilos., being an 
increase of 28,471,/59 kilos. as compared with the corresponding 
period of the previous year.—The Imperial Academy of Sciences at 
St. Petersburg has offered a prize of 500 ducats for the best essay, 
historical and statistical, “ On the Abolition of Serfdom inthe various 
Countries of Europe.” The question is mostly to be considered from 
the economical, but also from the political and social point of view. 
Competitors have to send in their manuscripts on or before the Ist 
(13th) of March, 186(4—A special census of the workmen of Paris is 
in preparation; a great many being foreigners, they are to be classi- 
fied according to their nationalities, as well as according to their 
professions. 
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Grants of Provisional Protection for Six Months. 

17. Joun Puatr, Oldham, I hire, ** Impr in machinery or 
apparatus for spinning and doubling or twining cotton and other fibrous 
materials.”— Petition recorded 5th January, 1858. 

108. Joun Josuva Ropixson, Fratton, near Portsea, Hants, “ Improved 
apparatus for sorting and stamping letters, books, newspapers, and other 
articles.” — Petition recorded 21st January, 1858. 

161, Epbwarp Hamonp, Herbert-street, Hoxton, London, “ The manufac- 
ture of cap fronts, and applicable to the manufacture of ruches, ribbon 
trimmings, and other articles of millinery.”— Petition recorded 29th 
January, 1858. 

177. Tuomas Herrieston, Manchester, “ Certain improvements in machi- 
nery or apparatus for doubling, twisting, and reeling yarns or threads.” 
179. JAMES ALEXANDER MANNING, Inner Temple, London, “ Improvements 

in the manufacture or production of manure.” 

181. James CuiLps. Belmont, Vauxhall, Surrey, “ An improvement in the 
manufacture of the boxes or cases used for night lights.” 

183. Jos1au Haste, New Dock Works, Leeds, Yorkshire, Improved appa- 
ratus for preventing the explosion of steam boilers.” 

185. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘* Improvements 
in sewing ines.”—A cx ication.” — Petitions recorded Ist Febrvary 
1858. ‘ 

187. WittiaAm Cartwrieut Hotmes and Wituiam HouunsueaD, Hudders- 
field, Yorkshire, ‘* Improvements in the manufacture of gas, and in appa- 
ratus employed therein.” 

189, WiLLiAM Epwarp Newron, Chancery-lane, London, “ An improved 
instrument for shapening the blades of knives."—A communication. 

191. WinuiaM Westiry, Birmingham, “‘ Certain improvements in the con- 
struction of heels for boots and shoes.”—Petitions recorded 2ad Februar y 
1858. ’ 

193, EpmMunp Moss, Manchester, “ Improvements in weighing cranes.” 

195. ALPRED HoLLis and STeruen LEE, Darlington, Durham, *“ Improve- 
ments in the construction of chaldron-wagon and other railway wheels.” 

197. Ernest Francois DitLace, Boulevart Poissonniere, Paris, “ Improve- 
ments in machinery or apparatas for raising, forcing, and exhausting 
fluids, air, and gases."—A communication from the Continual Motion 
Hydraulic and Atmospherical Apparatus on Lassere’s System Company. 

199. LEON SALLES DE LA MAGDELEINE, Paris, ‘* An improved manure.” 

201. Wittiam Lonetry, Erith, Kent, “ Improvements in apparatus for 
grinding and splitting grain.” —Petitions recorded 3rd February, 1858. 

203. Joseru Harkison, Brailsford, Derbyshire, ‘* Improvements in appa- 
ratus for making cheese.” 

104, Ropert HarLaNp, Derby, ** Improvements in the brake lever guard of 
railway trucks.” 

205. Davip Smirures, Manchester, ** Improvements in the manufacture of 
healds or harness for weaving.” 

206. BENJAMIN BEALE, Greenwich, Kent, ‘* Improvements in apparatus for 
paying out and drawing in electric telegraph cables, applicable also to the 
raising and lowering of weights.” 

207. Joun Avery, Essex-street, Strand, London, “ An improvement in 
mechanical movements for sewing and other machines.”—A communica- 
tion from James Hanley, New York, United States. 

208. Davip Wittiams, Tredegar, Monmouthshire, ‘* Improvements in the 
construction of ovens or furnaces for the manufacture of coke, and in the 
means of emptying or discharging the same.” 

209. Groner Bertram, Edinburgh, and Wia4iamM McNiven, Polton Mill, 
Lasswade, Mid-Lothian, ** Improvements in the manufacture of paper.” 
210. CuakLes Knicut, St, John’s Wood, Middlesex, “* An improved rail- 

way guide.” 

211. Junius GoopMAN and Louis Goopman, Finsbury-street, Finsbury- 
square, London, ** An improved portable umbrella,” 

212. Winiiam Ruopes, Lancashire, and Henry Narier, Brooklyn, New 
York, United States, ** The production of a * new paint oil,’ "—Petitions 
recorded 4th February, 1858. 

213. ALEXANDER CricnTon and Marriuew Wuirrenint, Paisley, Renfrew, 
ee , “ Improvements in the application, adaptation, and use of knitted 
fabrics.” 

214. Epwarbd CoLLINewoop and Tuomas CoLLiInewoop, Rochdale, Lancashire, 
* Certain improvements in machinery or apparatus for propelling vessels 
on water.” 

215 ApAM Woopwarp, and WiaiaM Carrer Starrorp Perey, “ Man- 
chester, ‘‘ Lmprovements applicable to hoists and other apparatus or ma- 
chinery for raising and lowering weights, designed as a provision against 
accidents to which such apparatus or machinery is liable.” 

216, James WeLcu, Southall, Middlesex, “* Improvements in railway and 
other carriage brakes.” 

217. Sir Cuaries Suaw, Chapel-place, Cavendish-square, London, ** Im- 
provements in constructing moveable or field batteries.” 

218. SAMUEL WILLIAMSON, Hanover-street, Cork, ‘‘ Improvements in the 
construction and mode of aftixing street and other gas lamps or lanterns,” 

219. Samug. Dyex, Bristol. “ Improvements in the method of reefing, 
furling, and securing all the sails of ships or vessels,”—/Pctitions recorded 
6th February, 1858. 

222. WiLLIAM Ports, Handsworth, “ Improvements in painting upon 
glass, and in protecting paintings upon glass ” 

224. WiLLIAM Wuire and Josian Parusy, Great Marylebone-street, 
London, “ Improvements in the preparation or trvatment of carton- 
pierre, papiér mache, and such hke plastic substances, and in the applica- 
tion of such matters to walls, ceilings, and other internal parts of build- 
ings, berths, and other parts of ships and other vessels, carriages, and other 
structures.” 

225. Wittam BALL, Rothwell, near Kettering, Northampton, ‘ lmprove- 
ments in the construction of ploughs ” 

226 Joun Mitten, Upper George-street, Edgeware-road, London, “ Im- 
provements in machinery for the manufacture of bread.”—A communi- 
cation,—Petitions recorded 6th February, 

227. Roper? Winson, Liverpool, * Improvem 
vessels.” 

228. Francois Matuimu, Lawrence-lane, London, 
stereoscopes.” 

229. Junius Decimus Trips, Commercial-road East, London “ Improve- 
ments in apparatus fur securing window sashes or casewents,”—Partly a 
communication, 

230. Pies Simon Meroux, St. Denis, France, ‘‘ Improvements in fire- 
bars and grates for furnaces or other fire-places.” 

231. Ropert CunnincuaM, Paisley, Renfrew, N.B., “‘ Improvements in or 
connected with the production of letter-press printing surfaces and sur- 
faces used in reproducing ornamental patterns or devices by printing or 
otherwise.” 

232. Epwarp Dexcu, Chelsea, London, “ An improved boiler for heating 
water for heating and warming.” 

233. Ricuanp WintiaM Jouxson and WinuiAM SraBLErorp, Oldbury, 
Worcestershire, ‘* Improvements connected with the brake levers of rail- 
way wagons,” 

234 Witttam Epwarp Newrox, ChanceryJane, London, “ Improved 
machinery or apparatus for breaking stones, minerals, and other analogous 
substances.”—A communication from Léon Busquet, Paris. 

235. Henry BauL, Birmingham, “ Improvements in repeating and other 
firearms, a portion of which improvements may be applied to ordnance.” 

236, Epwarp Reaper and Joun Dewick, Finkhill-street, Nottingham, 
‘“‘ Improvements in lace machinery for the manufacture of velvet lace and 
looped fabrics, and in the fabrics manufactured by such machinery.”— 
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“ Improvements in 








Pititions recorded 8th February, 185) 
237. CHARLES Askew, Charles-street, Hampstead-road, and Davip 
trcmie, William-street, Regent’s-park, London, “ Improvements in 


roasting machine for meat, poultry, or game of any kind, to be worked by 
spring jack movements, or by the ordinary smoke jack.” 

238. Joun Weis, Percival-street, Clerkenwell, London, “ Improvements 
in watch cases.” 

230, WitLiAM Brown and Cnartes Neate May, Devizes, Wilts, “ Im- 
provements in sluice valves.” ’ 
242. Evan Leiau, Manchester, “ Certain improvements in carding engines 

cotton and other fibrous materials.” 

243. Joun Tayior, Swanton Novers, Thetford, Norfolk, “ An improvement 
in the construction of horse hoes, applicable also to drills.” : 
245. Ricuaxp Carre, Charing-cross, London, “ Improvements in clario- 

nets’ 

246. Evenezer Stevens, Cambridge-road, Middlesex, ‘“‘ Improvements in 
machinery for preparing dough, paste, and like articles.”"—/etitious re- 
corded Oth February , 1858, . 

250. Ronert Ayroun, Edinburgh, Mid-Lothian, N.B., “ Improvements in 
afet) ratus for mines.” 

252. JoUN CHATTERTON, Devonshire-street, Islington, London, ‘* An im- 

provement in electric telegraph wires, and in insulating telegraphic wires. 

—Lcitions recorded 0th February, 1853. 




















Invention protected for Six Months by the Deposit of a Complete 
Specification. 

248. WiLtiaAM Stettinivus CLARK, Atlas Works, Dorset-square, London,— 
Deposited and recorded 10th February, 1858. 


Patents on which the Stamp Duty of £50 has been Paid. 
361. Joun Oxtey, Beverley, Yorkshire.—Dated 17th February, 1855. 
374. Freperick Buacket Epwarp Beaumont, Upper Woodball, Barnsiey.— 
Dated 20th February, 
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388. Paun Prince, Derby.—Dated 21st February, 1 

«> eae Low, Bodowen, Dolgelly, North Wales a pated 2lst February, 

Pie "Wass Harrcuirre, Salford, and Josep WATERHOUSE, Man- 
chester.—Dated 23rd February, 1855. 

409. Barnaby ANGELO Muraay, Dublin.—Dated 24th es 1854. 

453. Tuomas SavLeirn, Mulla ‘Tullamore.—Dated 1st March, 1 

367. Davin Huuert, Holborn London —Dated 20th = es dong 1855. 

385. Fxeperic Prince, South Parade, Chelsea, London.—Dated 21st Feb- 
ruary, 1855, 





Notices to Proceed. 


2598. Groroz Freprenic Lomparp, Paris, “ Improvements in steam- 
engines,” — Petition recorded 10th October, 1857, 

2607 Grorot Bearp, Pall Mall, Westminster, “ Improvements i in mecha- 
nism for producing impressions on paper or other surfaces,”” 

2609. WinuiaM CaLvert, Residentiary Housea, St. Paul's, London, “ Im- 
provements in obtaining motive power by the action of the wind. "ame [ein 
tion recorded 12th October, 1857.” 

2617. Joun Harwoop SIMPSON, Petersham, Surrey, 
or apparatus for making bands or ropes of straw, hay, 
substances.”— Petition recorded 13th October, 1857. 

2628. Frepvrick Hate Houmes, Blackwall, Middlesex, “ Improvements in 
magneto-electro machines.”—Petition recorded 14th O tober, 1857. 

2634. Epwarb WILKINS, Walworth, London, * Tinprov ements in frames for 
horticultural and vegetative purposes,’ 

2635. WituiaAM Asupy Rooke, New Brentford, Middle: 
employing dextrine in the making and sizing of paper. 

2636, CuarLes Reeves, Birmingham, “ An improvement or improvements 
in the manufacture of swords, matchets, and knive 

2641. Henry ANGELO LuDovICO NEGRETTI, and JosEPH WARREN ZAMBRA, 
Hatton-garden, London, “ Improvements in producing graduated scales 
and other signs, letters, numerals, characters, and pictorial representations 


“ Improved machinery 
or other fibrous 







x, “Using and 








upon porcelain and other ceramic and enamelled mate rials, which im- 
} 





« applicable to the graduated scales of meteorological and 


prove ments ar 
other philosophical instruments.” 

2646. George ScAKR and JAMES POLLARD, 
improvements in power-looms for weaving. 
October, 1857. 

2648. Davin GuTnmrig and Josiau Vavasseur, New Park-street, South- 
wark, London, ‘‘ A machine for cutting, chipping, or rasping dye-woods, 
or other similar fibrous substances, for the purpose of obtaining extracts.” 

2651. JULIAN Beananp, the Albany, Piccadilly, London, * Certain improve- 
ments in the manufacture or production of boots and shoes, or other 
coverings for the feet, and in machinery, apparatus, and ma terials to be 
employed in such manafacture "—Petitious recorded 16th October, 1857. 

2657. Joseru BENTLEY, Liverpool, ‘* Improvements in fire-arms s 

2659. James Eastwoop, Derby, An imp srovement in working the valves 
of steam —_—- sby a direct self-acting motion.”—Peitious reeorded 17th 
October 

2665. Joun aoe Sieper, Baring-street, New North-road, London, “ Im- 
yrovements in power-looms.”—A communication from Henry Honegger, 

Thiengen, Baden. 

2670. Benepicr BARNARD and ALrrep RosknTHALL, Cheapside, London, 

“A new ornamental fringe or fringed fabric, also the means of producing 


the same ” 

2677. Davip Parrines, Tavistock-place, Plumstead-common, Woolwich, 
* Improvements in shaft bearing Hetitions recorded 19th October, 1857. 

2716. JAMES FeRRABER, and CHARLES Wuirmore, Stroud, Gloucestershire, 
* Improvements applicable to machinery for ding, sci ribbling, and con- 
om ing wool and other fibrous substances.” — Petition recorded 26th 

tober, 1857 

2721. James Newatt, Bury, Lancashire, “‘ Improvements in railway brakes 
and signals, and in the machine ry or apparatus for working the same.’ 
Petition recorded 27th October 

2736. Wituiam Cuark, Chane London, 
manufacture of murexide "—A communication 

2738. Wittiam Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in the manufacture of sewing silk, twist, and different kinds of thread,” 
—A communication, — Petitions recorded 2rd October, 1857. 

2749. Davip ALLison and Joun Livinaston, Manchester, ‘“ Improvements 
in machinery or apparatus for regulating the weight or pressure to top- 
rollers used in spinning or es fibrous materials to be spun.”— 
Petition recorded 2th October, 1857. 

2798. WILLIAM FoTuer@iLn BATHO and Evoexe Morirz Bauer, Salford, 
Manchester, “ Improvements in machinery or apparatus for drilling 
and boring metals, and also for cutting key-ways and cotter- holes ” 

2803. CuarLes Cuay, Walton, near Wakefield Yorkshire, “ Improvements 
in machinery for grubbing or cutting up weeds and otherwise scarifying 
and cultivating land.”—Petitious recorded 4th November, 1857, 

3045. CHARLES WESTENDARP, jun, Mincing-lane, London, “* Preparing a 
material as a substitute for ivory, w _—e he proposes calling ‘ artificial 
ivory.’"—/etition recorded 9th December, 18 

3098, Joun JAMES ave, Percival-street, * Saeskenwell, London, ‘ Improve- 
ments in presses for printing or endorsing and embossing.” Petition re- 
corded A7th December, 1857. 

2. JAMES Munrruy, Newport, Monmouthshire, ‘ Improvements in wheels 
used on railways. tition rect ovded lst January, 1858. 

38. Ropert Brown, Liverpool, ‘* Improvements in water-closets, parts of 
which are applicable to pumps.”"— Petition re corded 9th January, 1858 

54, Epowarp Braitsrorp Bricut, Liverpool, ‘‘ Improvements in communi- 
cating signals by electricity, and in the apparatuses employed therein, ”"— 
Petition recorded 13th January, 1858. 

110. Perer Witson, SAMUEL NoRTHALL, and THOMAS James, Birmingham, 
“Improvements in locks and latches,”—Petilion recorded 2st January, 
1858. 

124. Nictiouas Aveustixn Drover and Prerre Paorre Le Cog, “ Im- 
provements in treating chloride of sodium for obtaining therefrom certain 
useful products.” —/’ef ition a 23rd Januery, 1853. 

124. Joun Exper, Glasgow, Lanark, N.B., “ Improvements in the arrange- 
mentor construction of steam-e: ngines and boilers,"— tition recorded 2th 
January, 1 . 

192. Joun Gray, Bonally Tower, Colinton, near Edinburgh, “ Improve- 
ments in printing machinery. a Pe tition recorded 2nd February, 1858. 

208. Davio Wittiams, Tredegar, Monmouthshire, ** Improvements in the 
construction of ovens or furnaces for the manufacture of coke, and ia the 
means of emptying or discharging the same,”—/’efition recorded 4th Feb- 

uerry, 1858, 

ALEX ANDER Cricrron and Marrurw Wairenitt, Paisley, Renfrew, 

* Improvements in the application, adaptation, and use of knitted 
fabric 3 "~— Petition recorded Sth February, 1858. 

224, Winuiam Wire and Josrau PARLBY, Great Marylebone-street, 
London, * Improvements in the preparation or treatment of carton- 
pierre, papicr m&che, and such like plastic substances, and in the applica. 
tion of such matters to \ alls, ceilings, and other internal parts of build- 
ings, berths, and other parts of ships and other vessels, carriages, and 
other structures.” n veeorded Oth February, 18538. 

237. c HARLES ASKEV Ch arles-street, Hampste roa d, and Davin Ritcuir, 

yent's-park, London, ** Improvements in roasting ma- 

chine for meat, poultry, or game of any kind, to be worked by spring g-jack 

moveme i or by the ordi ry smoke jack.”—J’etition recorded Oth Feb- 
rue, ik 

250 Ronen “Arrou A Ke linburgh, N_B., ‘* Improvements in safety cases or 

Pg pct ig for mines. 

. Joun Cuatrentos, Devonshire-street, Islington, London, ‘“ An im- 

"pre ovement in elec tric telegraph wires and insulating te legraphic wires,”"— 

Pet 110th Fe 7 85s, 


etitions recorded ‘ 
ition UA 


Burnley, 
—Petitwins 


Lancashire, “ Certain 
recorded 15th 
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Erratum. 
read “ Weare,” 


” 


165. For ‘* Ware 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazeite (and of 
the Journal) in which this notice is issued. 


List of Spectinetingn published during the week ending 
February 23, 1858. 
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0s. 5s 
e,* Spec itications will be f forwarded by post on rece “ipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Weodcroft, 
Great Seal Patent Office. 


Couurry Exp.osion.—An explosion took place yesterday morn- 
ing in Powell's colliery, at Mountain Ash, Merthyr; thirty-two men 
were working in the colliery, of whom nineteen were killed. 








ABSTRACTS OF SPECIFICATIONS. 
(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patenis.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2122, ALEXANDER DaLcGetty, Joynson-street, Strangeways, 
** Rotary engines and pumps.”—Dated 6th August, 1857. 
In this invention, on the inside of a circular cylinder, and parallel to 
its bore, is attached by one of its edges (by the same method that is em- 
ployed to sustain the moveable piece in the inventor's patent parallel vice, 
patent No. 204, 1856, and fully described in the specification and accom- 
panying drawings,) a moving diaphragm of the same length as the cylin- 
der, and of sufficient depth to reach about one-third across its diameter, 
with the exception of one or both of its ends, which are extended to 
about two-thirds across, and are slotted so as to form a sort of fork, the 
use of which will be presently described. The piston is circular, and is 
also of the same length as the cylinder, and about three-fourths its 
diameter, having a concentric hole through it, and likewise a slot or 
groove its entire length. It is mounted on a crank, the shaft of which 
is concentric with the large or outside cylinder, and is supported in one 
or both of the end covers. When the crank is made to revolve, some 
part of the external periphery of the moving piston will be kept in con- 
stant contact with the internal periphery of the fixed cylinder. This 
invention, independently of the moving diaphragm named above, is not 
new, but working in conjunction with such moving diaphragm, the man- 
ner of which will be presently described, is claimed as being new, and the 
invention of the patentee. In the improved combination the crank pin not 
only works in the concentric hole passing through the piston, but it also 
passes through the slotted or forked end or ends of the moving diaphragm. 
The action and effect will be as follows:—If the crank be turned to point 
directly to that side of the cylinder, which has the edge of the moving 
diaphragm attached to it, the grooved or slotted part of the piston will 
be brought to bear against the same side of the cylinder, and the 
diaphragm will have passed entirely within the piston; consequently, the 
crank will now be (when only one cylinder is used) atits dead point. If 
now the crank be turned in either direction, the diaphragm will accom- 
pany it, the piston will slide upon the diaphragm and go likewise, and a 
space be formed on one side of the piston communicating with the sup- 
ply pipe, and on the other side with the exhaust.—WNot proceeded with. 
2124. Exuis Rowand, Manchester, ‘‘ Steam engines.”—Dated, 6th August, 


Manchester, 





Sol. 

This invention relates principally to the novel formation or arrange- 
ment of the steam engine, whereby the patentee is enabled to dispense 
with the ordinary piston rod, and the necessary stuffing box, together 
with the parallel motion commonly employed, and by such peculiar con- 
struction and formation of engine considerable compactness may be 
obtained. The improvement consists in substituting in lieu of the 
ordinary circular steam cylinder a chest, box, or chamber, formed either 
square, oblong, or other shape, having rectangular sides and ends, on 
which works a piston also having rectangular sides, and of a longer or 
more continued form than usual, so as to act or slide parallel within the 
steam chamber. The piston is connected at or near the centre (between 
the top and bottom, or its two extremities) to the cranks by mieans of a 
connecting rod, a portion of the sides of the cylinder being left open for 
this purpose, and a metallic packing (with suitable stop pieces at the 
angles or corners) is employed to retain the piston steam-tight. The 
steam slide valves for supplying the steam chest or chamber are also 
formed with rectangular sides, and a metallic packing is likewise em- 
ployed for the slide valves. ‘The improvement in the construction and 
arrangement of the engine is equally applicable to those with ordinary 
circular cylinders, and is also applicable to stationary, locomotive, and 
particularly to marine steam engines, as in narrow vessels the square or 
oblong cylinders may be arranged so as to occupy very little space. 


2125. WituiaM Gitmour, Dalbeth, Lanark, N.B., ‘* Motive power.”—Dated 


6th August, 1857. 

This invention relates to the obtainment of a continuously acting motive 
power by means of weights operating upon combinations of levers, or 
parts acting on the lever principle. It may be carried out under various 
practical forms, but under one of its simplest modifications the apparatus 
mainly consists of a pair of long parallel horizontal levers of the first 
order, each set upon a fulcrum near one end, whilst to the other and 
longer end there is hung a weight of a certain predetermined size. The 
descent of this weight when the apparatus is in motion obviously elevates 
the opposite shorter arm of the lever, and this end is connected to a short 
erank upon a small horizontal shaft, which shaft has upon its opposite 
end a longer crank. The pin of this longer crank is jointed by a suit- 
able link to the longer arm of another lever, of half the length of the 
main lever, This lever is also of the first order, and its shorter arm is 
linked to one end of an equal armed lever, the opposite end of which 
lever is connected by a rod to a crank upon a long horizontal transverse 
shaft. This long shaft has upon it three other cranks. The second of 
these cranks is linked to the longer arm of another lever, to which is hung 
a weighted lever, one-half that of the weight on the main lever. The 
other shorter end of this lever is linked to one end of an equal armed 
lever, the opposite end of which is linked to a crank on a secondary 
horizontal transverse shaft. This shalt has also tour cranks upon it, 
and the external one next to that last referred to is linked to the weighted 
end of the main horizontal lever, The remaining two cranks on the 
main horizontal tour cranked shaft operate in a precisely similar manner 
upon an exactly corresponding series of parts in connexion with the 
other main horizontal lever. In other words, the arrangement com- 
prehends two main horizontal weighted levers, working in combination 
through the intervention of precisely similar parts, the entire apparatus 
comprising four acting weights, the two on the main levers being twice 
the weight of the other two. The result of this combination is, that, as 
the two main weighted levers descend, they alternately elevate the other 
lighter weights, and in turn descending, operate by means of their lever 
connexions, so as to again raise the main weighed levers, and thus cause 
the main horizontal crank shaft coutinuously to revolve.—.Vot proceeded 





title 

2127. Joun Parker, Ivy House, Bradford, Yorkshire, ‘‘ Supplying or ived- 
ing steam boilers with water, Whereby a great saving of fuei is effected,’ 
_ D: uted Gth August, 1557. 

This invention relates to improved means of supplying or feeding 
steam boilers with water, and consists in turcing the feed water through 
hollow fire bars made of copper or other metal capable of standing the 
required pressure. The teed water may be forced through the said hollow 
bars by plungers or rams of the ordinary kind, and suitably placed and 
actuated. These improvements are particularly adapted to the boilers 
of locomotive engines, and to the boilers of stationary and marine 
engines. The mode heretofore commonly practised of supplying or feed- 
ing steam boilers with water has been to torce the water into them cold, 
or comparatively so, thereby rendering a large amount of tuel necessiry 
to raise and keep the water in the boiler up to the boiling point, sous to 
generate steam. Now, the object and intention of this invention is to 
obviate the above objection, and to economise the consumption of fuel, 
which he proposes to etiect by causing the teed water betore it enters the 
boiler to become intensely heated by forcing such water through hollow 
fire-bars as above stated. 





Ciass 2.—TRANSPORT. . 

Including Railw: ays and Plait, Road-making, Steam Vessels, Ma- 
chinery, and Futings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, We. 

2112. WiLLiAM CoLporNE CAMBRIDGE, Bristol, ‘‘ Endless travelling railways.” 
—Dated 4th August, 1857. 

The object of this invention is to improve the construction of endless 
railways, First, by preventing the ends of the portions forming the rail 
way from digging into the ground and from taking up dirt and refuse 
matters at the joints; and, Sécondly, by preventing the wheels from 
slipping on the rails. At the ends of the links or lengths of rails which 
together form the endless chain that surrounds the driving wheel, the 
inventor suspends shoes or flat bearings, which will drop upon the ground 
just before the descent of the links to which they are respectively 
attached, and thus receive the end pressure of the joints or links instead 








of allowing the ends to press into the soft ground. Upon the inner face 
of the links he forms ears or projections, which act as guides to the 
wheel (if required) as it passes over the rail, but they are intended chiefly 
to form bearings for a series of pins or lateral projections on the wheel, 
which pins, as the wheel revolves, come in front of the ears, and acting as 
stops, prevent the wheel from slipping back on the rail. When these 
ears are not employed as guides to the wheel, he fits guides to the other 
side of the rails, and forms an annular slot near the wheel's periphery 
for the guides to work in.— Not proceeded with. 

2143. Amuzerst Hawker Renton, Buckingham-street, Adelphi, London, 
** Apparatus for steering vessels. ”_Dated 10th August, 1857. 

This invention relates to an improved mechanical arrangement for 
communicating the motion of the ordinary steering wheel to the rudder 
of a ship, by which a more effective action than has hitherto been ob. 
tained is secured. The object is effected by operating upon the rudder 
stem by means of two tangent or endless screws, working into a suitable 
wheel, through which the upper part of the rudder stem passes and 
slides freely, the screws being actuated by suitable gearing, which con- 
nects them with the steering wheel, as hereinafter described. The 
screws (the threads of which are right and left handed, respectively,) 
being worked simultaneously, and in the same direction, retain the rud- 
der in any desired position, at the same time that perfeot control is ob- 
tained over its motion, thereby protecting the steersman from danger 
resulting from the action of the water upon the rudder. 





CLass 3.—FABRICS. 
Including Machinery and Processes for Preparing, Manufacturing 
Printing, Dyeing, and Dressing Fabrics, fe. 

2103. Ropgrt Davison and Jamxs Lez, Limerick, “ Improving the edge or 
selvage of linen, cotton, woollen, silk, or any other cloth or fabric, while 
in the act of weaving.”—Dated 3rd August, 1857. 

This invention consists in the use and employment of one strong 
thread as the outside warp thread of each of the edges or selvages of the 
cloth or fabric which it is intended to weave. The said strong threads 
may be either single, one, two, or more plies twisted similar to sewing 
thread, and may be made either from flax, cotton, wool, silk, or other 
suitable material, and of sufficient strength to bear a greater strain than 
the yarn of which the rest of the warp is composed; such greater strain 
being given to the said outside warp threads for keeping them tight and 
rigid, to enable them to resist the drag of the shuttle, er any plugk or 
jerk which may occur while the weft yarn is unwinding off the pirn or 
bobbin in the shuttle. The straining of the outside warp threads may be 
effected by either of several arrangements described by the inventor. 

2104. Joun Exce and Jonny Lercu, Manchester, “ Self-acting temples for 
looms.” —Dated 3rd August, 1857. 

This invention relates to those self-acting temples known as side 
roller temples, and consists in the application of guide rollers to the caps 
of such temples, to prevent the rubbing of the fabric against the edgés of 
the said caps. Another part of the invention consists in setting roller 
temples, or the rollers of the temples, in a diagonal position, for the 
purpose of distending the fabric as it is drawn through the temples. 

=. ' poe Antone DumzrGus, Paris, ‘‘ Fringes.”—Dated 4th August, 

857. 

This invention consists in establishing a new description of fringe by 
inserting, during the weaving of lace or braidwork in the open sheds of 
the warp, tufts, trusses, flocks, or locks of hair, or long stapled wool, or 
fleece, in its entire length or staple, with or without part of the skin or 
hide left adhering thereto, after which the weft thread is thrown in and 
beaten up in the usual manner by the slay or batten, by which the lock 
or truss of wool or hair becomes solidly inserted in the tissue, so that 
after having cut off the adhering piece of skin or hide, the hair or wool 
remains in its full length, ana thus forms the fringe of the lace work. 
Chenille, gold, silver, or coloured thread or other ornaments may be 
inserted; also the locks, trusses, or tufts of fleece, wool, or hair in the 
fabric, and the hair or wool may receive any suitable colour. In general 
it is preferred using any suitable fine long stapled fleece.—Not prosseded 
with. 

2110. Jonn Hxyry Jounson, Lincoln’s-inn-fields, London, “ Sewing 
machines.”—A communication.—Dated 4th August, 1857. 

This invention consists, First, in driving the circular needle in 
machines where circular needles are employed, by means of a spiral 
groove and elastic driver, the circular needle being attached to a vertieal 
spindle in which a spiral groove is made, and in which groove the elastie 
driver works up and down, so as to turn the needle to and fro as re- 
quired. Second, in forming’ a flat or straight portion on the vertical 
spindle for the purpose of holding the circular needle stationary, whilst 
the driver continues to move the required distance. Third, in making 
this driver of several layers of spring metal to make it elastic. Fourth, 
in attaching this driver to the opposite end of the vertical needle lever 
which extends below the bed plate of the machine, such lever being bent 
back upon itself, forming a rigid connexion between the driver on the 
end of the lower limb and the vertical needle on the end of the upper 
limb, so that the two will move simultaneously, the fulcrum or working 
centre being at the bend of the lever. Fifth, in applying the power which 
operates the vertical needle lever directly, or nearly so, underneath the 
vertical needle, when such lever is made rigid or without a joint. Sixth, 
in placing india-rubber or other elastic, or sound-deadening material, 
between the machine and the table which supports it, whereby the un- 
pleasant noise which usually occurs in sowing machines is altogether, 
or, in a great measure, obviated, This elastic may be used in the 
form of short tubes Iet into sockets or holes in the table, in which 
sockets or holes so lined the feet or projecting pins on the under- 
side of the bed plate of the machine are dropped, such pins and sockets 
serving also to keep the machine in its place on the table. The invention 
consists, lastly, in driving the machine by means of a band of india- 
ubber shrunk on to the grooved periphery of one of the pulleys which 
give motion to the mechanism, such band projecting sufficiently far 
beyond the periphery to take into a groove made in a second pulley, #0 
that the two pulleys will have a layer of frictional material interposed 
between! their peripheries, whereby the use of toothed gearing may bo 
dispensed with.— Not proceeded with. 

2115. Joun Litrtewoop, Church, near Accrington, Lancashire, ‘‘ Producin 
printed or dyed colours from murexide on woollen fabrics or yarns, or mixe 
fabrics or yarns of wool and cotton.”—Dated 5th August, 1857. 

For printing purposes the inventor takes fabrics or yarns of wool 
or mixed fabrics or yarns of wool and cotton, previously well 
bleached, and prepares them with a mordant of binoxide of tin, 
or gives a compound preparation or mordanting of binoxide of 
tin and oxide of lead, or binoxide of tin and oxide. of mercury, 
or a mixture of all these together. After the preparation, he prints 
on murexide mixed with a mordant of lead, or with a mixture of mor- 
dants of lead and tin. When dry the goods are passed into a mercurial 
solution, and from this into water, and then dried. Yor dyeing the above 
descriptions of goods with murexide, they are first prepared with a 
solution of tin, and, aiter being well washed, they are dyed in a 
solution of murexide in water only, and then washed and dried.—Not 
proceeded with. 

2121, Sexastien Bortvai, Paris, ‘‘ Weaving.”—Dated 6th August, 1858. 

This invention consists in the manufacturing of frames and pro- 
pellers to serve in place of those used actually in the fabrication of the 
aubusson, the gobelins, knotted or unknotted, velvetted on one side and 
smooth on the other; velvetted on both sides, and smooth on both sides; 
for the manufacturing of textile matters knotted or unknotted, velvetted 
with thread inside or textile with a part smooth and flowers out, either 
double or simple faced, and by tha same system of chains or floor 
ribands, either horizontal or vertical, all kinds of cloths, and especially 
billiard cloth, and cylinders for manufacturing papers, for U trecht 
velvet, shawls, silk, or any other kind of textile, whatever may be either 
the nature or the materials of it, now manufactured by the jacquard 
loom; to manufacture also stuffs double-faced by way of printed 
chains. When the inventor wishes.to make a textile of several colours in 
the chain, he employs a movement of to-and-fro motion, and of a 
cylinder in place of the boards in jacquard frame. Motion to 
each point is given by wedges, but it is necessary each point 
should work alone; the wedges are taken by means of “an endless 

screw” which gives only way to the wedges and works the motion, 
which is composed of groove pieces. These grooves are as numerous &s 
the rows in the textile, and are placed according to the quantity and 
dimension of the cylinders. The grooves are kept by a brass wire on & 
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rope, one end of which forms an opening, in which enters the wedge of 
eylinder. The other end is fixed to the ropes of cylinders used to take 
up each row of thread, and must be in same number as they are in 
drawing. Such cylinders are set in motion by a cylinder, and by the 
to-and-fro movement, which replaces the boards of the jacquard 
system. The cylinders get up the threads of the chain by way of iron 
rods, on which are hooked all the threads holding the rings and 
threads, These iron rods are kept tied to the cylinder by means of the 
ropes passing equally through a pulley. The iron rods must, as well as 
the cylinders, be equal to the number of rows in the drawing. When 
he wishes to make a velvetted textile, knotted or unknotted, to avoid a 
loss of wool, he prepares his rolling propellers in a different way. He 
places each row of the drawing in the holes made in the propellers ; then 
each row is passed in an independent riband, and stopped in a curb. 
After having been passed in the card, the height and breadth of which 
are in proportion to the number of rows which are to enter in the 
drawing, when each range or row is prepared, he takes it up by 
means of an independent ribband in the upper part of the frame, and 
grapples the curb holding the wool to the hooks prepared for it. When 
the drawing is prepared he begins by the lower range by means of a 
motion of his independent riband. He ties it at will, makes some 
double-faced velvetted on one or both sides, smooth on both sides, 
smooth on one side only; or any textile he thinks proper to make. 
When this row is finished he gets the wools under the chain, and does 
the same operation in all the rows; and when the drawing is finished, 
gets up all the rows, taking good care to put the chasse against the 
textile, that the threads may pass freely. When he wishes to get fine 
velvetteen by motion, he takes two blades, more or less high, 
according to the height of the velvettee. These blades act as the flying 
bobbin, and are cut through by another blade crossing mechanically the 
frame. He can also with this frame make tapestry gobelin point 
stitched up, and make at once canvas on tapestry. When all the textiles 
are made mechanically, the chasse is motioned, and stops at the brim of 
the textile; when stopped, the cylinder goes round and gets up the 
threads of the chain. Then the chasse goes back, An iron rod fixed 
on the frame by a spring, under the chasse, moves the shuttle. When 
the shuttle is gone through, the spring goes up, but the chain remains, 
so that the threads of the following row may get up; but only in 
the case there should be a large quantity of wool in chain. Each time 
that the chasse strikes, it strikes on a spring which corresponds with 
the regulator, so that the cylinder and holder go round only as the 
materials are made. To move the mechanism by which all is set in 
motion, and which is in place of the jacquard system, he uses an axle 
or tree, turning round either manually or mechanically. On this 
are two motion pieces (belles). As he has noticed that these 
pieces used till now have a circular bulbing, he sets three pulleys. 
This renders the motion easier, and lessens the weight. When he wishes 
to make a textile with an unlimited number of colours in the textile with 
shuttles, instead of doing by chains, he takes as many shuttles as there 
are colours in the textile. These shuttles are all placed on the same 
eart or wheel, going forward or backward, according to necessity. By 
means of a regulator, each shuttle sets at work in its proper time. When 
he wishes to make a textile double-faced with various colours in the 
chain, he then makes use of ashuttle. He passes it on the chain, and 
to get the double face, he means to get the drawing beneath the chain, 
he uses a flying bobbin. To attain this result he places a bobbin set 
with woof upon an iron rod; this rod, which only runs half the frame, 
slides in the tube, and is stopped by meeting another rod: the two ends 
of these rods are supplied with springs. When the rods meet, the 
bobbin gets from one rod on the other, and goes to finish its row of 
woof. When the bobbin has gone through the breadth of the textile, 
the iron rod brings it in the other sense, and the already-described 
motion goes on unceasingly. He puts the rod in motion by way of a 
spring, or of a weight placed on a wheel giving a to-and-fro motion. By 
the means of the double-faced textile formerly described, he has made 
a furniture which he can alter at will, as to have to-day a furniture in 
velvet and varied colours, and to-morrow a furniture and gobelins. All 
these textiles are made on vertical, as well as on horizontal, frames. He 
also makes use in the fabrication of all these textiles of a propeller, 
which he puts in motion on rails. This propeller is supplied with three 
cards, one of which is in a form of blades, and has an opening at the 
end. He passes the wool in this opening, and allows the card set with 
wool to advance in the chain, which permits him to knot and make 
double face in all kind of stuffs. By means of the independent riband 
he makes the velvetted billiard cloth and cylinders for manufacturing 
paper textiles, double-faced by way of printed chains. He uses the 
Archimedes screw, going through the whole length of the drawing, by 
means of a small wheel or pinion placed besides the drawing table. He 
gives unto this screw, more or less regular motion, and gets by these 
means the thickness wished for. Upon this screw slides a box equal in 
thickness to the furrow; by turning the screw the furrow comes forward 
in the same time as the drawing is read, When the row is read, get 
forward the transversal screw, by means of two screws of the same 
furrows, in order to get the exact point.—7he time for filing the final 
specification of this invention has been extended by the Lord Chaneelior, on 
ascount of the sickness of the inventor. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl » Impl. 
Manures, &c. 
2151. Rosert WaastaFrr, Mottram-in-Longendale, Chester, “‘ Apparatus for 
digging land.” — Dated 12th August, 1857. 

This invention is designed, First, for the purpose of applying the 
direct action of steam to digging land. The apparatus consists in a set 
or certain number of steam cylinders, in which work pistons and rods, 
and which have valves for the admission of steam above and below the 
pistons, and are nearly similar in construction to the steam cylinder, &c., 
of an ordinary steam engine, excepting that a portion of the steam is 
allowed to remain in the cylinder at each end of the stroke, so as to 
form an elastic bed or cushion for the piston. A slightly different 
arrangement of “ ports” for effecting this purpose will be required. To 
each of the piston rods is attached a connecting rod terminating in a 
spade or fork, at a point between which, and the connecting rod joint in 
each alternate cylinder, is attached a lever or rod having a hinge joint at 
or near the middle of its length, the other end being secured to the 
framing, or in connexion with an apparatus for working by hand. The 
spades or forks are so arranged as to cut in squares, one set cutting the 
ground or turf on the sides of the square, the others cutting the ends, 
and lifting and turning it over. The spades or forks for cutting the 
sides have only one direct action to cut and withdraw themselves, but 
the other spades or forks (or end cutters) being forced into the ground 
by the pressure of steam, descend as far as the hinged lever will permit ; 
the elbow or joint, having been brought into a direct line v.ith the rod, 
holds the spade whilst (the pressure being still kept upon the spade) it 
is caused to swing, having the joint at the upper end of the rod as its 
centre, and thus the turf or soil, &c., becomes lifted; then as the spade 
rises a small bevel wheel upon its shaft coming into gear with a toothed 
quadrant, causes the spade to turn one quarter round, and thus turn 
over and deposit the turf or earth it has lifted. The spades and their 
several cylinders, valves, &c., being all disconnected, any particular one, 
or combination thereof, may be used, and the depth of the cut may be 
regulated by arack and pinion acting upon the axle of the wheels, 
upon which the apparatus is mounted so as to bring the spades nearer or 
further from the ground before working. When the spades have turned 
over the soil, steam being admitted beneath the pistons will bring the 
spades to their former position, ready for a succeeding cut, The steam 
power for working this digging apparatus, and also for effecting its loco- 
motion along the land, is obtained from an engine to which it is con- 
nected by means of a suitable arrangement of flexible and packed steam 
Pipes and joints, and forming part of the entire apparatus, which is 
another part of this invention. In this improved arrangement of 
engine to effect its locomotion the patentee drives the main wheels by 
the friction of contact of other wheels, in order that the wheel at either 
side of the engine may be worked irrespective of the other when re- 
quired, the engine being thereby under better control, The steam for 
driving is generated in an upright or other form of boiler that may be 

. desirable, and exerts its power upon pistons working in cylinders as in 
«ordinary engines. Upon the crank shaft are secured two wheels, one at 
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each end. These wheels impart motion by friction or adhesion of con- 
tact to other wheels conveniently situated; and each having a pinion 
upon their axis gearing into a larger toothed wheel secured upon the 
main or travelling wheel of the engine, which thus becomes driven by 
means of the friction gearing, it will be evident that (such arrangement 
being applied to each side of the engine) it may be worked entirely alone 
when required, as in turning or running on a curved track, or both sides, 
at different speeds, according to the size of the wheel in contact with the 
driving friction wheel; or the engine may be stopped by disconnecting 
or separating the friction wheels, which can be effected by the means of 
a screw worked by bevel gearing by the means of a handle. Upon the 
main wheels are secured logs of wood or iron across and somewhat 
broader than the tire or the rim, so that in passing over soft ground the 
interstices between the lags will allow the adhering clay, &c., to pass 
through and prevent the wheel from being encumbered by the accumu- 
lation thereof, and the lags enable the wheel to hold or “ bite” the sur- 
face, and prevent slipping; or they may, if preferred, on good travelling 
roads, be dispensed with. The guiding or steering of the engine is 
effected by means of the front pair of wheels, which are also in con- 
nexion with, and governed by, friction gearing worked by bevel and 
worm wheels by the motion of the guide wheel or handle, 





Cuass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, Ce- 

ments, Glass, Paint, House Fittings, Warming, Ventilating, §c. 

2165. Pau. Emit Laviron, Paris, “ Apparatus for curing smoky chimneys, 
and for increasing the draught in them.”—Dated 14th August, 1857. 

The apparatuses which the patentee makes use of for these purposes 
consist chiefly of a fan or blower, worked either by means of the wind on 
the outside of the chimney, or by a counter-weight, spring, or any other 
suitable moving power, the said fan acting in a centrifugal manner, so as 
to carry off or exhaust from the interior of the chimney the smoke, 
gases, noxious, or dangerous effluvia, and projecting them towards the 
outside of the top of the chimney, thus creating or increasing consider- 
ably the draught in this latter. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
2163. Tomas Eavr, Ipswich, ‘‘ Breech loading fire-arm, and projectile to be 
used therewith.”—Dated 13th August, 1857. 

The first part of this invention, relating to breech loading fire arms, 
consists in making the barrel with a moveable hinged breech to receive 
the charge. The second part, relating to a projectile to be used with 
said firearm, consists in making a projectile or bullet with a hollow base 
and inclined planes on the outside of the projectile. The hollow base 
keeps the weight of the projectile in the front thereof, and the wings 
ensure accuracy of flight by causing said projections to rotate.—Not pro- 
ceeded with, 





Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2106. Ricuarp Pircn, and Roverrt Brapgury, Haughton, Lancashire, 
** Clearing and mixing hatters’ furs.”—Dated 4th August, 1857. 

The documents relating to this invention are with the law officers 
under objection.—Not proceeded with. 

2114. ALFRED Vincent Newton, Chancery-lane, “‘ Umbrellas and parasols.” 
—A communication,— Dated 4th August, 1857. 

The chief object in this invention is to neutralise in a great measure 
the effects of the wind or other obstacles on umbrellas when in use, and 
also to render less power required to hold them up. This end is attained 
by allowing the head of the umbrella to turn independently of the stick 
or handle. For this purpose the stem near the handle is made of a 
diameter somewhat smaller than the other part of the stick, and it is 
inserted into a tube of such internal diameter that it may be capable of 
turning easily therein. The extremity of the stem is threaded to 
receive the handle, which is firmly screwed thereto.— Not proceeded with. 

2117. Sesastren Bortunki, Paris, France, ‘‘ Moveable chairs and seats of 
every kind and description, to be called ‘ Botturi’s moveable chairs and 
seats.’ ’—Dated 5th August, 1857. 

This invention consists of an invention and machinery applicable to 
all kind of chairs, viz., couch, canopy, arm chairs, &c., in whatever form 
or material. This mechanism permits of dismounting the seat of any 
chairs either for cleaning or recovering them instantaneously. To obtain 
this result a wood frame of any kind of seat is taken; and in the interior 
a moveable cushion is placed. This frame is furnished with all the 
necessary accessories for a seat, except the stuff to cover it. At the 
exterior of this seat, at the edge of the varnished wood, the inventor 
makes a channel following the sinuosity of the form of the seat. In this 
channel he places a strong wire, which is concealed by the channel 
itself. He cuts the cloth or stuff which he wishes to employ, and sews 
it tightly to the wire, and fits it to the channel; then to consolidate the 
whole of it, makes use of a flat piece of iron (more or less wide accord- 
ing to fancy) which follows exactly the form of the wire. He fixes it by 
means of pins or screws, &c. This iron bar is covered with lace, or any 
other kind of trimming. For a back of a seat he fixes the cloth or stuff 
to the wire which is placed in the channel before mentioned, and adapts 
the cloth or stuff with which he wishes to cover it. Then he fixes it in 
the same way with a flat piece of iron. He can equally employ different 
ways: First, he places in the interior of both seat and back a spring, 
which opens and shuts the wood frame at will, and allows any one to put 
in or take out the frame at any moment. Second, he has made a chair, 
the back seat of which is lowered backward by the action of a spring or 
invisible hinges, By this means he can take out with greater facility 
either the seat or back frames. Third, by means of drawer frames 
which may be taken out at will. The advantage of these chairs in 
general consists in this, that the cloth or stuff not being nailed to the 
frames, the fitting of a room or suite of rooms may be easily changed 
into any other style with the greatest facility, and without the trouble of 
taking out the nails, as is the case in the common way of making chairs, 
and which by nailing and unnailing are always much deteriorated. It 
may be cleaned with equal facility and advantage in taking out of the 
apartment the frames only, without moving the chairs from their usual 
place, and avoiding all risk of deterioration in displacing them.—7he 
time for filing the final specification of this invention has been extended by the 
Lord Chancellor, on account of the sickness of the inventor. 

2119. Tomas FIELD, Spring-place, Kentish Town, London, “ Parasols and 
umbrellas.”—Dated 5th August, 1857. 

With regard to parasols, this invention consists, Firstly, in making the 
upper half of the parasol stick (that is, the half to which the top notches 
are attached) of light suitable tube, the core thereof being sufficiently 
large to admit of the other (or lower) half of the parasol stick being 
pushed into it, in precisely the same manner as that in which the small 
barrel of a two-barrel telescope ig pushed into the large one. A light 
suitable cap is screwed (or otherwise fixed) on the lower end of the upper 
half of the parasol stick, and about one inch and a half distant from the 
upper end of the lower half of the parasol stick a small shoulder is 
formed. The object of the aforesaid cap and shoulder is to prevent the 
lower half of the parasol stick from being drawn entirely out of the 
upper half of the parasol stick. A spiral or helical spring is coiled 
round the outside of the upper half of the parasol stick (between the top 
notches and the runner notches). One end of the aforesaid spiral spring 
is suitably attached to the top notches ; the other end thereof is suitably 
attached to the runner notches. The tendency and action of the afore- 
said spring is to drive the runner notches towards the handle of the 
lower half of the parasol stick, thereby closing the parasol, and holding 
it in a closed condition, by which arrangement the outside fastening 
cord or fastening band and fastener can be dispensed with. The ordi- 
nary spring catch or locking spring is removed, in order that the afore- 
said spiral spring may slide freely up and down the upper half of the 
parasol stick. A small hole is formed in the upper half of the parasol 
stick, in the part where the upper end of the locking spring ought (in an 
ordinary parasol) to be, and a corresponding hole is formed in a corre- 
sponding part of the tube to which the runner notches are attached. 
The aforesaid tube, to which the runner notches are attached, is made a 
little longer than in ordinary parasols, and on the outer surface thereof 





is fixed a small spring and light suitable locker ; the locker has an arm 
on the underneath surface of one end thereof, and when the runner is 
pushed up for the purpose of spreading the parasol, the aforesaid arm of 
the aforesaid locker is forced by the action of the aforesaid small spring 
through the hole in the tube to which the runner notches are attached, 
ard onward into the hole formed for its reception, as aforesaid, in the 
upper half of the parasol stick, thereby holding the parasol in an ex- 
tended condition around the outside of the upper end of the lower half of 
the parasol stick. A sunken bed or channel is formed, in which is 
embedded a flat band of caoutchouc or india-rubber, for the purpose of 
making the lower half of the parasol stick work firmly in the upper half 
of the parasol stick. In constructing gig umbrellas on the above prin- 
ciple, an extra locker and small spring is placed near the lower end of 
the upper half of the umbrella stick, for the purpose of holding the upper 
and lower halves of the umbrella stick in an extended condition, a screw 
thread being formed in the lower end of the lower half of the umbrella 
stick, for the purpose of serewing it into the form of the gig.—Not pro-~ 
ceeded with, 





Criass 8.—GAS.—None. 
Crass 9.—ELECTRICITY.—None, 


Ciass 10.—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 

2012. Wiu1AmM Epwarp Newton, Chancery-lane, London, ‘* Manufacturing 
screws, or screw caps, of sheet metal.”—A communication.—Dated 21st 
July, 1857. 

This invention consists in making screws of sheet metal, by chasing 
them up to a screw threaded mandril or chuck, in a particular manner 
described with reference to the drawings. 

2016. ALFRED Vincent Newron, Chancery-lane, London, “ Machinery for 
grinding and polishing stone, glass, and other materials.”—Dated 22nd 
July, 1857. 

This invention relates to the use of certain means for imparting a 
compound rotary motion to the polisher of machines for grinding and 
polishing glass and other hard substances—that is to say, an ordinary 
rotary movement of the polisher around its axis and the rotary move- 
ment of the axis around a centre at a suitable distance from that axis, 
and using in connexion with the polisher thus operated a reciprocating 
bed or carriage, and an adjustable guide and gauge frame. 


2021. Moses Clank, St. Mary Cray, Kent, and Groner Bertram, Edinburgh, 
** Apparatus for cutting paper.”—Dated 23rd July, 1857. 

This invention relates to an arrangement of apparatus for cutting 
paper, from the continuous web as it is brought from the paper-making 
machine, into lengths of the proper dimensions for sheets of the deter- 
mined size required, whereby such lengths are accurately and uniformly 
measured off for cutting, through the agency of very simple mechanical 
details. As the endless or continuous web of paper is conducted into the 
machine, it is passed through or between a set of circular disc cutters, 
by which it is severed longitudinally in the usual way. After leaving 
these cutters, the longitudinally severed sheet passes onwards beneath a 
pendant roller, which runs loosely in end bearings in the free ends of a 
pair of levers set on fixed stud centres, one on each side of the line of 
the paper. This roller thus carried rests with all its weight, added to 
that of the levers, upon the paper, as the latter flows on in a continuous 
stream beneath it through the machine. From this point the paper 
passes to and over a pair of parallel horizontal rollers, between which 
there works a clamping or nipping detaining arrangement. This clamp- 
ing holder consists of a narrow horizontal table set between the rollers, 
with the upper surface level with the tops of the rollers, so as to form a 
fixed table in the direct line of the paper as it passes over the rollers, 
Over this table is a vertically reciprocating clamp piece, actuated by a 
double lever arrangement from beneath. The clamp piece has at each 
end a socket stud, which studs are entered into the slotted heads of a 
pair of vertical connecting rods, one on each side of the line of paper, 
which rods are adjustable as to lengths by connecting nut arrangements, 
so as to regulate the lift and set of the clamp piece. The lower ends of 
these vertical rods are jointed upon the two back endsmof a pair of 
parallel double-ended levers, set on fixed centres in the lower part of the 
machine. These levers derive a reciprocating motion from a pair of 
eccentrics, carried by a horizontal shaft running in bearings near the 
bottom of the framing, at the front end of the machine. The rods of 
these eccentrics are respectively jointed to the front ends of the pair of 
levers, which front ends have also jointed to them a pair of vertical rods, 
working a second clamp piece, over a second fixed clamping table like 
that already described. Thus the eccentrics actuate both clamping 
movements in reverse order, one clamp piece being down whilst the other 
is up, so as alternately to hold and let go the line of paper. This second 
or forward clamping arrangement works between another pair of rollers, 
as in the first instance ; but the roller to the front side is of larger dia- 
meter than the others, and a small upper pressing roller rests upon it, so 
as to nip the paper between the two, and draw it through the machine. 
As the paper emerges from this last pair of rollers it is severed trans- 
versely, as required, by a vertically-acting cutting arrangement, worked 
in any convenient manner, and the lengths of paper so cross cut are 
delivered upon an endless discharging apron or traversing cloth con- 
veying the sheets away for use. Between the two clamping movements 
there is arranged a pair of parallel double-ended measuring levers, the 
back ends of which have eyes to receive the end studs of a loosely running 
rolier, working on the upper side of the line of paper, like the pendant 
roller already described. These levers are set on fixed stud centres, and 
their opposite ends are fitted with adjustable screw and nut arrange- 
ments, whereby they are jointed to the upper ends ofa pair of connecting 
rods, which have their lower ends jointed to slotted crank or disc move- 
ments actuated by the bottom shaft carrying the pair of eccentrics, and 
which shaft is diiven through the intervention of a duplex reversed cone 
drum movement, for the purpose of accurately adjusting the rate of 
revolution. The action of the machine is this: —As the main shaft re- 
volves, the two clamping arrangements detain the line of paper alter- 
nately, and as the front and positively driven roller is caused to descend 
upon the paper, it presses down the latter to the precise extent required 
to be measured for the transverse cut-off, and the front clamp piece 
descends to hold the paper, whilst the back one releases it, and allows it 
to be drawn through from behind. The measured off portion is then 
drawn forward as the front clamp rises, and the length is severed, when 
the front clamp again comes down, Whilst the front clamp is holding 
the paper, the back one lets it pass freely, and when the back one detains 
the paper to allow of the proper action at the front, the slack of paper 
which is still being fed into the machine is taken up by the pendant 
roller at the back. Thus the pendant roller and the directly driven one 
act alternately, the latter measuring off the lengths of paper, whilst the 
former takes up the slack due to the cessation of motion at the front. 

2022, Winttam Deakin and Winuam Puiniirs, Birmingham, “ Metallic 
pens and penholders.”— Dated 23rd July, 1857, 

This invention consists in applying certain tools and motions to what 
may be termed an ordinary fly press, so that the patentees may be enabled 
to submit to its operation thin sheet steel or other metal, such as is 
usually rolled for the manufacture of stecl or metallic pens and pen- 
holders, and, according to the description of tools applied, are enabled 
to cut out a blank from the steel or other sheet metal before referred to, 
and which blank is carried forward by a carrier that is actuated by a 
motion derived from the reverse action of the press, that when the tool 
again descends for the purpose of cutting out another blank, the blank 
first cut out will also be placed, and simultaneously operated on by one, 
two, or more distinct tools, so arranged that the blank may be pierced 
and slit on the side or sides as desired, and at the same time as the next 
or succeeding blank is moved forward to be in like manner operated on, 
the last so treated is being seized by a forcep, which holds it until the 
piercing tool is raised entirely free from it, when the forcep with the 
blank will retire and deliver it into a receiver. Thus a girl of ordinary 
ability, accustomed to work at such kinds of presses, will be enabled, by 
simply pulling the strip of steel or metal through the guides under the 
cutting-out tool, to work the press in the ordinary way, when each blank 
80 cut out may also be pierced, side slitted, and otherwise treated by the 
succeeding action as rapidly as if they were merely cut out in blank only, 
and from the great simplicity of the arrang t the tools are by no 
meaus liable to get out of order. 











PE 


rowers 




















178 


THE ENGINEER. 


Fes, 26, 1858. 














24. CHARLES PREDERICK Vasserot, Essex-street, Strand, London, 
“ Moulding candles.” — A communication.—Dated 2: 23rd July, 1857. 

This apparatus has for its object, Firstly, to mould candles of any 
kind by means of ac ontinual thread for the wicks; Secondly, an arrange- 
ment for heating the moulds with steam, and alternately cooling them 
by the means of air when the candles are being moulded ; Thirdly, for 
changing easily the worn out moulds, the cost of which is but very 
The invention cannot be fully described without reference to 


il 


trifling. 
the drawings. 

2052. See Class 1. 

2027. Cartes Morris, Sowerby-bridge, Halifax, Yorkshire, ‘‘ Manufacture 
of "sully yhate of alumina 1, and the application of ‘the same so manufactured 
in dye f, printing, paper making, and such like purposes.”— Dated 23rd 
July, 1857 

The patentee takes china clay, and fits it for being acted upon by 
sulphuric acid, in the manner already well known to manufacturers of 
sulphate of alumina and alum from clays, namely, by redacing it toa 

He then takes any convenient number of hundred weights 

yared china clay, whilst it is moderately hot, from the usual 

app aratus, and mixes it, by power or otherwise, with about 
ght of sulphuric acid of specific gravity about 1°750, when 
to the quantity of alumina con- 















fine powde 
of such | 
preparator 
the same wei 
at 60” Fah., or thereabouts, according 
tained in the china clay, the sulphuric acid being at the time moderately 
One of the said materials may 
This mixture is 





hot from the usual evaporating boilers. 
be used cold, provided the other be sufficiently hot. 
thrown or formed into a heap of any convenient size, and the action of 
the acid on the clay commences spontaneously, proceeding with violent 
rapidity until the heap becomes a dry crude sulphate of alumina, and, 
le, and may be rough ground before being 
During the process of mixing the prepared china clay and 
d together, it sometimes oceurs that the chemical combina- 
e materials take place, but generally the cooling influence of 
the air on the large surface of material exposed prevents the production 
of sufficient heat to effect this; but on the mixture being thrown in a 
heap, and in bulk, sufficient heat is spontaneously generated to produce 
the crude sulphate of alumina, If both the ingredients have been 
allowed to go cold before being mixed and heaped together, they may 
show tardiness in combining, but a red hot poker pushed a few inches 
will immediately commence the action, which quickly per- 


when coo}, is fit for use or s 


packed, 









sulohuri 


tion of t 


into the heap 
yades the whole mass, of whatever number of tons it may consist. 
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PLovucus AND HAnnows ror ArricaA.—Some cases of ploughs 
and harrows were sent last week, by Jolin Gray and Co., of Udding- 
ston, to Liverpool, to the care of Mr, Laird, the builder of the light- 
Livingstone’s expedition to Central Atrica, 
icultural implements 
It would be 


draught steamer for Dr. 
for shipment. ‘These are not the first set of 
the Dr. has had for assisting his scheme of civilisation. 
amusing to see the natives’ first ploughing match. 

Susvenston At MasnonouGu.—We regret to announce the sus- 
r nsion of Messrs. Sandtord and Owen, engineers and machinists, of 

the Phanix Works, Masborough, near Rotherham. At a meeting of 
the creditors on Thursday, it was reported that the liabilities of the 
firm were £60,000, and the assets would amount to £100,000, leaving 
a clear surplus of £40,000, Resolutions were passed to carry on the 
works, under inspection, for the benetit of the ecredicors. The inspect- 
ors are to pay dividends from time to time, as the assets are realised. 

Pravps in rie Coan Trape —Within the past fortnight a very 
disgraceful system of fraud bas been brought to light at one of the 
larger collieries in the South Yorkshire district, supplying gas coal to 
London. = Lt appears that for some time it has been the practice of 
the colliery in question to put four or five corves of smudge, worth 
only from 10d. to 1s, per ton, into each railway truck of gas coal, and 
then filling up the wagon with the proper coal. The falling off in 
quality, and the complaints arising therefrom, induced investigation, 
and the evidence is said to be such that an action for damages will be 
commenced immediately. Justice will, therefore, be done, as far as 
individual interests are concerned, Such an occurrence cannot be too 
strongly regretted (having regard to the trade of the district), as this 
branch of trade was rapidly assuming very large proportions, and was 
additionally important, as filling the large gap in the demand for 
Yorkshire house coal in London, caused by the unprecedented cheap- 
ness of the Wallsend coal.—Wanchester Guardian. 

Poor-rates on Macuinery.--We have received the following 
letter bearing on a subject of great importance ;—* To the editor ot 
the Leon amis -Sir: The hamlet of Rateliff-on-the-Thames is trying 
to levy poor's rates on the value of machinery, in addition to the v: alue 
of the premises, They say that, according to the Act, millowners, 
brewers, ironmasters, and every one using machinery, plant, or fixtures 
must, in future, be thus rated. Will any of your correspondents in- 
form us whether this has been tried in a court of law, or whether 
ven made upon them! Your obedient servants, 
T. Hennuck AND Son.” We believe the state of the law to be this:— 
Onginally poor'’s rates were calculated on both real and personal 
property, with specitic exceptions of house furniture, stocks, funds, and 
other kinds et personal property; then an Act, which is now yearly 
renewed, was passed exemp ting stock in trade. And now it has 
become very usual to calculate poor ‘s rates only on freehold property, 
and that which passes with the freehold. The law, however, has 
decided that many kinds of personal prope rty—chietly fixtures— 
though not passing with the treehold, are rateable. In the case of the 
Queen v. the Southampton Docks Company (20th vol. of Law Journal, 

strates cases), it was decided that dock mac hinery was 
Thus not only telegraph wires, gas pipes, water pipes, and 
floating: piers are rateable, but even a loom been decided to be 
rateable with } the premises in which it is fixed. Some kinds of 
machinery are not rateable, but chietly those, we believe, obvic usly 
intended for motion from place to place: such as a steam threshing ue 
mac hi ue; Yet even ships, by special provision, are reteable at the port 
in which they are registered. Of course, local acts may affect the 
application ot this law to special places. But the case cited above is 
very specific, and exactly meets our correspondent’s question.— 
Economist. 

Corren IN ‘rite Sea.—Some five years ago two French chemists 
demonstrated that the ecean ¢ ontit ned a notable portion of silver. Re- 
cently theseand other philosophers have again been at work upon the 
same subject; following it up, “tic, much more closely, they 
now tell us that, calenlating the whole ovean, it cannot contain less 
than two millions of tons of silver in solution, The truth of this state- 
ment is verilicd by experiments tried at various parts of the world— 
one more famous than the rest by Mr. Field, an English evemist, who 
lives at Coquimbo, in Chili, The water he analysed was taken from 
the Pacific Ocean, and afforded the same result as that which the 
French chemists obtained d from the water taken off St. Maco, France, 
in the slish Channel. That the ocean should contain minute por 
tions of every substance of the globe that is soluble in saline water is 
not surprising; therefore we are, in a measure, prepared for the further 
discovery that the “ old grey bear: i.” ocean, contains also an enormous 
quantity of copper—a t.ct recent!y proved in the laboratory of Mr. 

Septimus Piesse. The beautiful biue colour of portions of the Medi- 
terranean Sea is due, he says, to an ammoniacal salt of copper, while 
the greenness of other seas is owing to the chloride of copper. The 
method of ext: — g silver from the sea is one of simple atlinity. 
Granulated copper being suspended in the * briny waves,” any silver 
salt that is contained therein is decomposed, a portion of ‘the copper is 
dissolved, and the silver is precipitated thereon, from which it is after- 

wards parted by the usual means adopted in every laboratory. By a 
happy analogy Mr. Piesse separated cop per from the sea by the same 
process. His experiments were performed between the ports of Mar- 
seilles, on the French Mediterranean coast, and Nice, in Sardinia. <A 
bag of nails and scrap iron was suspended at the side of the steamer 
which plies between these places, and after the first voyage (about 
twelve hours), copper was indicated to be present on the iron. Four 
separate voyages, however, were made before the bag of iron was re- 
moved to the labor: atory ; then the quantity of copper was found to be 
so great that much surprise was shown that the presence of this metal 
had not been previously discovered, especially as the action of sea 
Mr. Piesse is con- 
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water on ships’ bottoms has long been known. 
tinuing his experiments.—Society of Arts Journal. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 

Tue Inon TRADE: Orders falling off: American Reports—Tue BANKRUPT AND 
InsoLventT Estates: “ A Remartable Phenomenon” in the Accounts of the 
Largest Estate—Tue Home or a Bit AND METAL Brokenr—How TO MAKE 
PcppLep Bars—Tus Susrerruces or NEEDY Masters: Zhe Tommy 
Shops and Drinking Houses—Tue Coat TRADE: Quantities obtained —THE 
Cur Nam TrapeE—OTHER MANUPACTUBING TRADES—BIRMINGHAM WAGON 
ComPpANy— WOLVERHAMPTON GAs COMPANY—PRICE’S CASE-HARDENED SAFES 
—Cuvss’s DRitt- PREVENTIVE Doors—THE BANKRUPTCY OF SAMUEL GBIF- 
FITHS, THE BILL AND Metat Broker: £6,000 to meet £130,000—TuE 
Unirep States Inso.vencies: What induced them: Proportions of Assets— 
Boarp or Trape Returns row Januaky: Metal Products of the Midlands. 


Tne condition of the iron trade has not improved since our last 
report. On the contrary, there are fewer orders upon the books of 
manufacturers this week than there were last. The end of the month 
is a period at which orders are looked for with contidence, and, asa 
rule, expectation is not disappointed. The past seven days, how- 
ever, have been an exception to the rule. 

Home and continental orders have been slightly checked by the 
existing disquietude in political circles. 

From America the accounts continue to improve. These received 
by this week’s mail are still more favourable than last week’s reports. 
‘They intimate that at a comparatively brief subsequent date we may 
look for some really yood orders. At present, however, the Americans 
are desirous of carrying out the principle for which we put in a claim 
on their behalf last week. That claim, we may say in passing, has 
been considerably strengthened by a document to band from New 
York, the substance of which willbe found on page 179. 

Efforts are being vigorously made to realise as speedily, and to the 
best possible advantage, the estates that are to be wound up either 
under assignment or bankruptcy. 

In regard to the largest of those estates, that of Messrs. W. Riley 
and Son, the official assignees, if we are correctly informed, have 
given up in despair the attempt to produce a statement of accounts— 
the state of the books of the tirm presenting such an entangled web, 
that it is impossible to educe from them a statement that shall be in- 

telligible without the aid of oral explanation. The cash book would 
lead to the inference that when Mr. Riley went into the concern, 
there was presented the enigma of some £60,000 or £70,000 having 
apparently been paid away over and abeve what had been received. 
Unable apparently to unravel the Gordian knot which such a state of 
things represented, the new account would seem to have been com- 
menced upon a fresh page; with, however, only the continuance of 
the same “remarkable phenomena,” for if we are not mistaken the 
same book now shows an excess of payment over receipts to the 
amount of some £130,000! 

‘These officials hope to be able to procure information which may aid 
them in their labours, when Mr. Riley is under examination in open 
court. In the meantime they have blown out the only furnace that 
has been “ in” for some time past. 

Works and private property of other estates are announced to come 
under the auctioneer’s hammer on an early day. At “ The Larches,” 
Wolverhampton, recently the property and residence of * Samuel 
Griffiths (a bankrupt),” there will be offered for sale, ‘ all the supe- 
rior and costly household furniture, cellar of choice wines, valuable 
oil paintings and engravings, select library of books, silver plate, and 
plated articles, &c.” The proportion of assets to liabilities expected 
from this estate is noticed below for illustration of the business tact 
which is being brought to bear in winding-up these concerns. It may 
be stated that, at a works now advertised for sale, the puddling fur- 
naces have been put on to work-up into puddled bars some of the 

castings that would realise a much lower price than could be 
obtained for them as puddled iron, and give the estate considerable 
benetit from the fiery metamorphosing to which they will be sub- 
jected, 
The crusade against the tommy shops and drinking houses, either 
openly or covertly kept by iron and coal masters, continues. The 
following cases will show the dishonourable and mean subterfuges to 
which some of these, in their difficulties, have resorted. They are also 
illustrative of the extent of these proceedings. 

On Monday four miners appeared at the Guildhall, Walsall, to 
prefer claims for wages against George Johnson, a chartermaster under 
Mr. F.C. Perry. The sitting magistrates were Messrs. Shanpon and 
Ward. Mr. Whitgreave appeared for the plaintiffs; and Mr. Beaton, 
from the oflice of Mr. 8. Wilkinson, jun., for the defendant. The first 
case heard was that of John Connolly, who claimed 15s. Connolly 
stated that on the 9th inst. he had gone to work for the defendant. 
He was employed five days at 3s.a day; but had not received a 
farthing in money, having been paid in "flour, tea, ona, butter, 
bacon, &e., at the’ “ tommy-shop,” and there was still 2s. owing him. 
The defendant stated that he had paid the plaintiff with an order on 
Mr. Perry for a cheque for the amount due on the Bilston District 
Bank. Mr. Whitgreave held that the transaction was a mere evasion 
of the Truck Act. Johnson being recalled said that he received no 
benetit from the goods supplied at the “tommy-shop.” Mr. Shannon 
observed that Mr. Perry might. The men ought, he added, to be 
paid in money, and not with a cheque, which might not be cashed 
when presented. ‘The magistrates’ clerk said that payment in that 
way would do if made bona fide, and if the transaction was not merely 
a colourable one. Mr. Beadon said the orders were given at the 
reckoning, and the men might either go to the bank with the cheques, 
or to the shop. Mr. Shannon said the bench had come to the decision 











that the man had not received his wages, and that they should make | : n 
; door sent out from the Cleveland Works. 


an order for payment in full, with expenses. ‘The next case was that 
of Thomas Molloy, who claimed £: Le said with respect to the 





cashing of the cheques, that an overlooker had told him that any of | ¢ | I c " ‘ t 
| impression—the point of the drill being taken off upon almost the first 


the men who went to Bilston for money, might seek work there also 
Mr. Shannon observed that the truck system was getting to such a 
height in the district that he thought it must be stopped. The 
greater part of the wages claimed by Molloy was, however, tor work 
done during a former engagement, w ‘hich had been paid for in goods, 
which the bench disallowed, giving him an order for 18s., the amount 
of tommy he had got for work performed in a recent and shorter term, 
during which he had worked for the defendant. John Griffiths next 
sued for £5. He had worked for the defendant for ten weeks, getting 
£5 7s. in goods, and £5 16s. 5d. in money. This plaintiff had kept a 
regular account of the money and goods he had received, with the 
view, as he confessed, ot proceeding against Johnson under the Act. 
Ilis wife deposed to getting the cheques and receiving the goods, and 
Mr. Baker at the tommy shop had always told her that no money was 
allowed in exchange. In answer to Mr. Whitgreave, Mr. Stotthert, 
Mr. Perry's clerk, admitted that it was intended the cheques should 
be taken to the tommy shop, and that Mr. Perry bad an interest in 
that establishment. Grifliths stated that there had been an instance 
the previous week, in which a man employed in the field had plenty 
of tour in the house, but had no money to get it baked. Order 
granted for the full amount, with costs.—Lhe next case was that of 
James Carroll, who claimed £5, but he was unable to say how much 
of his wages he had got in money, and how much in goods, as he had 
kept no account, and could not recollect. There was, however, a 
balance of 5s. 3d. standing in his favour, which was admitted by the 
defendant, and an order was granted for that sum, also with costs. 

At the Wolverhampton petty sessions, on Wednesday, George Hol- 
den, engineer to Messrs. W. Riley and Son, at the Hall Park Colliery, 
Bilston, was brought up on a charge of paying wages in goods instead 
of money, on the ‘26th November. Mr. € laydon, barrister, appeared 
for the prosecution, and Mr, Bartlett forthe defence. It appeared that 
on the 26th November the complainant, David Coates, applied to the 
defendant for the payment of some wages, when he received a note for 
6s., which he gave to a woman named Jane Coats. Jane Coats 
took the note to the pay office. There were two men in the office at 
the time. The note that witness (Jane Coats) had given to her was 
for the amount of 6s., but 5s. was written underneath in red ink. 
Witness received 1s. in cash and the remaining ds. in goods at the 
“tommy shop.” Mr. Bartlett contended that the defendant was not 




















liable, as he was only a workman in the employ of Messrs. Riley, and 
had not even the power of setting men on to work without the consent 
of the ground bailiff on behalf of the firm. Mr. Bartlett also said 
that up to Mr. Riley’s bankruptcy the men had always been paid in 
full. Holden, he added, had been in the habit of paying cash or notes 
to the men, and had handed it over to them, and was merely an agent 
to Mr. Riley. James Jones was called, who said he was ground 
bailiff in the employ of Mr. Riley, and had been so employed for 12 
years. Witness said that the defendant was not allowed to take on or 
discharge men without his consent. Other witnesses, however, con- 
tradicted this statement, and, after much additional evidence had been 
heard, the defendant was convicted in a penalty of £7 10s, 

Also, at Wolverhampton, on Wednesday last, James Svms, butty 
collier at Wednesfield-heath, and landlord of the Squirrel Inn at the 
same place, was charged with paying £3 wages to two of his workmen, 
colliers, at his own inn, on the 5th of December last. The complain- 
ants’ names respectively are Robert Drury and William Thompson. 
It appeared from the evidence that on the day in question Drury re- 
ceived a 30s. draw from the defendant in the defendant’s own bar, and 
the defendant also gave him 30s. to take to Thompson, who was 
sitting in the kitchen at the same time. The case was clearly proved, 
and the defendant was fined £5 and expenses in each case, in all 
£13 Is. 

At some of the works in which efforts are being made to carry out 
the promises made to creditors, prices are easy. 

The coal trade is slightly improved in its domestic department, bat 
in the larger one, for manufacturing purposes, there is yet much 
dulness. 

The following statistics, relating to the production of coal in various 
parts of Europe (which we take from the Mining Journal), will serve 
to show the relative importance of this branch of mining industry in 


| Great Britain:— 


| mostly by canals. 





Tons. 

Total produce of coal in Great Britain in 1856 +» 66, 645,450 
Belgium produced in 1853 .. oo — oe 7,171,550 

France produced in 1852... ee +e oe 4 903 920 
Prussia produced in 1554. ‘ +. ee 8,062,500 
Saxony produced in 1853... ee ee ee 889,180 
Austria produced in 1853. os 450,000 
Other parts of Europe (Hesse Cassel and Hi anover) =e 221,000 


Upwards of 2,500,000 tons were sent from Belgium to France in 1854, 
In 1852 France imported 3,000,000 tons; of this 
quantity 2,000,000 tons came trom Belgium, 620,000 tons from Eng- 
land, and 350,000 tons from Rhenish Prussia, In 189-4 the importa- 
tion very much exceeded 3,600,000 tons. In 1852 the quantity of 
coal sent from central France to Switzerland, Sardinia, Aigeria, &c., 
amounted to 4,136 tons. In Prussia the production of coal has in- 
creased tivefuld within 25 years. 

A reduction of 10s. per ton in the cut nail trade has occasioned a 
slight impetus in that branch of the manufacturing trades. In other 
respects, at both Birmingham and Wolverhampton, business in almost 
every branch is in close sympathy with the iron trade, the condition 





| of which we have just described. 





| of whatever constraction, could penetrate such a door. 


The half-yearly meeting of the shareholders in the Birmingham 
Wagon Comipany was held on Monday at the Music Hall. The divi- 
dend declared was at the rate of 10 per cent. 

The half-yearly meeting of the Wolverhampton Gas Company was 
held on Monday last. ‘The report of the directors, read by the manager 
(Mr. Proud) stated that the expenses during ‘the half year ending 
3lst December, 1857, had been £7,730 18s. 1d., and the income 
£11,806 8s. 9d., leaving an available balance of £4,075 10s. 8d., 
which sum the directors recommended to be appropriated by a divi- 
dend at the rate of 10 per cent. per annum, amounting to £3,447 4s., 
and the balance, £628 6s. &d., to be carried to the credit of the re- 
serve fund, which will then stand at £1,199 6s. Gd. ‘The temporary 
suspension of the company’s bankers rendered it necessary to call up 
103. per share, as additional working capital, producing £2,224, pay- 
able on and after Ist January last, and making the totai amount paid 
up on the new shares £6 each to the present time. The report then 
stated that during the approaching summer the directors intended 
making alterations at their Horsley-tields Works, the expenses of 
which would be paid out of the reserve fund. Previous to next winter 
they intended to increase the purifying power at the Statford-road 
Works, 

A half-yearly meeting of the South Staffordshire Railway Com- 
pany was held in Birmingham yesterday (Thursday). A dividend 
at the rate of 4 per cent. per annum was declared payable by the 
lessee. In August next the dividend will be raised to 44 per cent. 

‘The twenty-eighth annual meeting of the Birmingham Banking 
Company was held in that town on Wednesday, In their report 
(which was adopted) the directors said:—‘ The profits of vour bank 
tor the last year have been large, but they have felt it their duty 
to appropriate a larger amount than usual to meet bad and doubtful 
debts, and that after such deductions the nett profits amount to 
£41,414 14s. 8d. They are therefore enabled to recommend you to 
declare a dividend of 10s. and a bonus of 10s. per share without 
deduction, and to add £1,414 14s, 8d. to the surplus of £6,741 3s. 10d. 
brought forward from the previous account, thereby making a balance 
of £8,155 18s. 6d to be carried overto the current year. 

On Wednesday evening, at Wolverbampton, Mr. George Skey, 
the manager in that town of the Birmingham Canal Company, 
delivered a lecture, in which he drew a forcible contrast between 
honest and dishonest ironmasters of the district, and severely stric- 
tured the great commercial crime of over-trading. 

On Tuesday we witnessed at the Patent Sate Works of Mr. George 
Price, Wolverhampton, a most severe test applied to the case-har- 
dened door of an iron safe about to be sent to a firm in London. The 
test, although so severe, yet is the one applied to every case-hardened 
The door was placed be- 
neath a steam drill, which, revolving at a comparatively slow motion, 
and with a pressure of three tons, was unable to make the slightest 





The test unmistakeably proved that no burglar’s drill, 
The locks of 
these safes are rendered impregnable by being gunpowder proof. Mr. 
Price deties any number of burglars, with an indefinite number of 
drills, and with grindstones to regrind their tools, to penetrate his 
safe; and from the mspection which we made on Tuesday we have 
no doubt that he couid defy any stratagem by the most clever 
cracksman. 

On the following day (Wednesday) we inspected at Messrs. Chubbs’ 
works, in the same town, the invention of that firm to secure the sam 
end, It consists of the imbedding of a number of steel studs in the 
door of the safes at frequent intervals—intervals sufliciently frequent 
to prevent an aperture being made by means of a powe rful drilling 
instrument supposed to have been used by burglars in opening some 
iron safes in London aud Manchester. A duplicate of the instrument 
in question, which Mr. Chubb obtained from the police authorities in 
London, we saw upon the same occasion. It had cut a hole 2} of an 
inch diameter in a half-inch door, without sustaining injury, but on 
its application to the studded dvor it became powerless, and was spoilt 
so soon as it reached the studs, which are not brought to the outside 
surface of the door, to prevent the burglar from operating upon the 
studs in a manner which might perhaps suggest itself to him. We do 
not think it well to express our opinion of this invention here, but 
have expressed it to Mr. Chubb privately. 


revolution. 


In re GRIFFITHS, THE BILL DISCOUNTER AND METAL BROKER, 


The first meeting in public court connected with this estate, took 
place on Monday, betore Mr. Commissioner Balguy, in the Bir- 
mingham Bankruptey Court, and the choice of trade assignees was 
proceeded with. 

Mr. Knight, as agent for Mr. Robinson, of 
ee for the creditors, and the bankrupt was supported by Mr. 

Vright and Mr. John Smith. 

Mr. Knight stated that at the request of the Wolverhampton Bank 
and a large number of other creditors, Mr. Neve, solicitor, of 
verhampton, had consented to accept the office of trade assignee, and 
no opposition was offered to his appointment. 


Wolverhampton, ¥ 1 
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Mr. Knight also said he had consented, of course subject to the 
confirmation of the court, to an increase of the bankrupt’s allowance 
to £5 per week, conditionally that no allowance should be asked for, 
for the preparation of the accounts. 

Mr. Registrar Waterfield intimated that in his opinion it would be 
much more satisfactory, to the creditors especially, in a case of so 
much importance, if the accounts were prepared by an independent 

ty. 

“Mr. Knight said that there would be the fullest investigation de- 
manded by the creditors, and there was no doubt but that the matter 
would be thoroughly sifted. : ; 

The learned Commissioner said that the application for increased 
allowance seemed to be very much the same as an allowance for the 
balance sheet, only that it took for granted that an allowance would 
be granted. He reminded the parties interested that this was the 
third time the bankrupt had been before the Court, and he certainly 
thought that he (Griiliths) had been a trader long enough to make 
out a clear and intelligible balance sheet, and he did not think he 
ought to concede the application without further inquiry. 

Mr. Knight replied that they felt this was a case which must be 
fully inquired into, but still the assignees did not wish to deal with it 
with any degree of harshness, though, of course, they felt bound to 
treat it as a large estate of great importance. 

The learned Commissioner asked what the estate was worth, and 
Mr. Knight put the question to the bankrupt, who replied that he 
thought about £30,000, 

Mr. Knight: O, Mr. Griffiths! Will it be half that amount ? 
Will it realise £15,000 ? 

The Bankrupt: Not perhaps for present purposes. 

Mr. Knight: What will it realise for the actual benefit of creditors ? 
That is the question. 

The Bankrupt: I bave not any idea, I can’t tell. 

Mr. Knight: Then we cannot deal with the estate as a large one. 

His Honour: Surely the bankrupt ought to be able to form some 
opinion as to what will be the actual value of the estate to the 
creditors. 

The Bankrupt: There are £150,000 worth of bills returned, and if 
they are to be proved upon the estate, of course it will make a material 
difference. 

Mr. Knight: That is a question for the dividend meeting. 

Mr. Wright: You can tell us, Mr. Griffiths, to the best of your 
judgment. 

The Bankrupt; Weil, I estimate the estate, taking those bills off, 
at about £23,000 or £24,000; but really I have no idea. 

Mr. Knight: There appears to be £800 in furniture, and about 
£5,000 in property. Our impression is, and we shall be glad if it 
turns out correct, that there will be about £6,000. 

Mr. Wright: Well, take it at that. 

Mr. Knight: And the liabilities are about £140,000. 

Mr. Smith: His own trade debts were £20,000, and at the moment 
he was pulled up he had more than £20,000 assets to all appearance 
rood. 

. Mr. Knight: Well, Mr. Smith, we do not want a trumpet blown 
here. ‘There is no doubt that the liabilities that will be proved against 
the estate will be full £130,000, 

His Honour: The liabilities may all be real debts. 

Mr. Knight: No doubt they will be, Sir. 

It was ultimately agreed that the allowance should remain at £3 
per week until the last examination meeting, which is fixed for the 
22nd inst. ‘The application for increase to be then entertained if the 
balance sheet be filed within the time required by the statute. Official 
assignee, Mr. Kinnear. 





THE AMERICAN INSOLVENCIES, 

Since our remarks of last week have been printed, there has come 
under our notice the substance of a document prepared in New York, 
tracing the late American panic to its cause, and giving a variety of 
interesting and important statistics respecting the losses sustained by 
the commercial world, and the number of solvent and insolvent 
houses, together with the extent of their liabilities. In this document 
it is stated that the penic was not warranted by any sufficient disease 
in the body commercial. “ The number of houses that have resumed 
business, or will pay in full; the large number that have already 
compromised as high as sixty to eighty cents.; the small losses 
our banks have met with; and the quickness with which they 
were able to collect in, and place themselves in a strong position ; not 
to speak of the value of the crops in hand, and the many millions of 
> on hoarded throughout the country, justify us in believing that 
the over issues of paper money, over-trading, speculation, &c., would 
not have warranted, at least after the export demand for specie 
ceased, more than a moderate contraction, which should have been, 
even then, very gradual and discriminating, and not a ruthless 
assault upon private credit.” The opinion entertained by most people in 
New York, and expressed in this document, is “ that the action of 
the officers of four or tive of our strongest banks was the chief cause 
of the great disasters of the season. ‘They concerted together, and 
forced in rapid and merciless contraction upon all our city bankers, 
carrying along with them those of the whole country.” 

The following returns are made in the document :—Present number 
of stores, 212,364; number of failures, 5,123 ; liabilities, 229,801,000 
dollars. Ordinary failures in 1857, 3,839, with liabilities of 
197,080,500 dollars. Number of swindling and absenting debtors, 
337, whose liabilities amount to 5,222,500 dollars. Number of bank- 
rupts not classed dishonest, but who will pay little, if anything, 512, 
with liabilities amounting to 20,309,000 dollars. The number of 
those likely to pay in full is 435, and their liabilities 77,189,000 
dollars. We should add that the figures we have quoted do not 
include such houses as suspended for a short time and resumed pay- 
ment. ‘The amounts realisable from most of the estates insolvent in 
America are shown above, as we intimated our conviction last week 
—to be a far higher proportion than those obtainable from the South 
Staffordshire failures in England, certainly greater than the one 
above referred to, where £6,000 is put down against £130,000. 


MIDLAND PRODUCTS IN EXPORT. 

The Board of Trade returns for December were scarcely read 
before they were followed by those for January. From these latter 
we learn that the deciared value of the total exports of British 
manufactures and produce was only £7.221,600., against £9,058,105. 
in the January of last year, and £7,974,786. in the corresponding 
period of 1856. Excepting beer and ale, cotton yarn, furniture, glass, 
saddlery and harness, machinery, wrought copper, brass, seed oil, and 
Stationery, every article enumerated in the accounts has fallen off. 
and among the foregoing exceptions machinery is the only one in 
which the increase has been considerable. ¥ 

‘The metallic exports of the month, compared with those of pre- 
ceding years, were as follows :— 


: 1856. 1857. 1858. 
Iron, Pig «ewe oe) oe 94,420 2. £57,924 2. £42.353 
»  barand rod ee e+ 367,238) ., 385,243 .. 282,695 


rm WHTG ee oe oe ee 10152 4. 17,132 .. 17,082 
» Cast ++ 29,756 ..- 65,596 .. 58,894 
++ 157,785 .. 206,783 .. 166,494 
++ 41,891 .. 59,247 .. 29,892 
e+ 72,231 .. 35,543 .. 19,067 
++ 113,965 .. 146,462 .. 106,281 
«+ 8,660 .. 21,112 .. 32,083 
>» 6,938 .. 7,698 .. 11,805 
+» 34,170 .. 30366 .. 20.855 
+ 71,167 .. 100,203 .. 46,221 
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_At this season the exportation of pig iron is confined chiefly to 
France and the United States, and from both countries the demand 
Was much below that of the same period of last year. To the United 
States little more than half the quantity of January, 1857, was 
exported ; and there was an increase to France, in respect of quantity 
although a decrease in the value. Again, as to bar and rod iron the 
United States, as compared with the exports of the corresponding 
period of last year, took only one-fourteenth, the Hanse Towns one- 
fortieth, Canada one-fourth, and France and Sardinia one-third ; | 





Holland and Australia took larger quantities, but at lower prices ; 
and the only part of the world to which the depression did not ex- 
tend was India, the exports to which country more than doubled. 
The exports of wrought-iron were, as compared with last year, to 
Holland three-fourths, to the United States one-fifth, and to Canada 
one-fourth; but to India and Australia there was an increase. 
There was also an increased exportation of copper to India; 
but Belgium took only one-half, and France less than a third of the 
exports of January, 1857. The decline in copper and yellow meta! 
sheets and nails, except a small increase to the Hanse Towns, was 
general. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


ALLEGED INFRINGEMENT OF A PATENT AT RocupaLe: Judgment for Defendant 
—EMPLoyYMENT aT Mancuester : Minute Statistics—Gas Works: Aviation 
at Norwich Contemplated by the Salford Town Council—New Post OFricE at 
MANCHESTER—LANCASHIRE AND YORKSHIRE Rattway: /alf-yearly Meeting 
—AnNoTueR New Worknovse: Jollon—MANCHESTER COTTON SUPPLY 
Association : Proposed Visit from the Consul at Lagos — PRINTED ‘TELEGRAMS 
—Nortu Cuesnme Warexworks—OLpuaM AND RocapaLe Rattway: 
Withdrawal of the Project for the Present —THe BaxpsLey COLLIERY ExpLo- 
ston: Evidence of Mr. Dickinson, Government Inspctor : Recommendations of 
the Jury—Dn. Livincstone’s Launcn: Where the Plates came Srom— NEw 
STEaMER: The “ Leopard”—Laverroo. Gas Company: Good Dividend: 
Extension of Works—Tue New Dock Works at BinkenH&aD—OTHER 
Liverpool MaTrens: T'roposed Appointment of a Traffic Manager and 
Superintendent of Quays and Warehouses: Docks and Leviathans: Free Public 
Gymnasum: The Baliana—a Good Run: Railway Signals—ANOTHER 
IMPROVED Sarery Signa: Norwich—Launcu or A FINE SckEW STEAMER 
AT SUNDERLAND—BoLEn Exriosion: Jarrow: Loss of one Life—Tue Late 
Serious Bankrurrey Case aT HULL—DaRLINGTON AND BARNARD CASTLE 
RAILWaAY—ANOTHER FLOURISHING PRovINcIAL Joint Stock BANK—THE 
Jarrow Docks: Details of Progress—NoxtTH YORKSHIRE AND CLEVELAND 
Rattway : Stokesley and Kildale Extension—TRavE OF THE NoRTH EASTERN 
Ports: Exports of Coals, Coke, d&c.—Bnitish AND ENGLISH AND [nisit 
Macenetic TELEGRAPH Company: Jnteresting Report— Muptanp Rattway: | 
Half-yearly Meeting: £1,000 Testimonial for Mr. Eliis—York Gas AND 
Waren Compantes: A Query—GREAT ORGAN FoR THE New Town Hatt, 
Leeps : Dinner to Sixteen Gentlemen in the Swell Box: Progress of the Work: 
Proposal for a Grand Musical Festival at Leeds—CLose OF THE PUDDLERS' 
Srrike AT MippLesponouGH—More Raiwtway Marrers: North Eastern: 
East Lancashire: Great Northern: Spalding and Holbeach : Bastern Counties: 
He: tford and Welwyn: Norfolk: Colne Valiey and Halstead (Commencement) 
—Muppie Lever Drainace Works—Bury St. Epmunp’s Gas Company : 
Extension of Works—AwN Opp County Court Cas&—DEsTRUCTIVE FIRE AT 
HeEcKMONDWIKE: Damages £11,000—Sm JoserH PaxTon—-GUNPOWDER ON 
Rawars— NokTHUMBEBLAND AND DunuaM Bank, &c. 


The judge of the Rochdale County Court has g:ven judgment in 
the patent case of Fielding v. M‘Naught, lately noticed in THE 
ENGINEER (ante. vol. v, page 109). The plaintiff claimed £50 
damages, on the alleged ground that the defendant had infringed his 
patent for lubricating the pistons of steam engines. His Honour, 
however, gave judgment in favour of the defendant. , 

There is probably no city in the empire which takes so much pains as 
Manchester in the collection of the statistics of labour. Newspaper 
readers who see a neat little paragraph stowed away in a corner on 
the subject, have little idea of the extent to which the statistics are 
carried. Here is one of the latest returns (week ending Feb. 17) :— 


State of the Operatives. 


State of Factories, &c. 


Full time. 
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There seems to be a rather ugly per centage still unemployed. In 
Rochdale and the neighbourhood some of the cotton mills have 
increased their working time. Many, however, have continued to 
run four days per week; and some of the large mills that began to 
run full time, when cotton fell in value, will, it is said, run short 
time again. 

The Salford Town Council contemplate the erection of gas works. 
A committee appointed to consider the subject have presented a re- 
port, stating that they think the new works, embracing twenty-four 
retort ovens, with the necessary buildings, aud a gasholder to contain 
400,000 feet of gas, will, fur the present, meet the requirements of 
the borough; and they recommend that works be erected on ground 
recently purchased near Regent-road, at a cost not exceeding £16,000, 
inc'uding the purchase of land, boundary walls, &c. An agitation on 
the subject of gas has commenced at Norwich, and a suggestion has 
been made that the municipal authorities should undertake the sup- 
ply. That they will do this, however, seems very doubtful. 

A new post-office is about to be erected in Manchester. 

The half-yearly meeting of the Lancashire and Yorkshire Railway 
Company showed rather less encouraging results, the traffic not having 
increased to the same extent as the working expenses. The dividend 
declared was at the rate of 44 per cent. The chairman (Mr. Wick- 
ham, M.P.) stated that the expenditure in the half year had been 
£264,414, against £252,718 in the corresponding half year of 1856, 
showing an increase of £11,696. Of this amount £4,839 arose in 
the locomotive department, and must be attributed partly to the 
extended mileage consequent upon the Manchester Exhibition traffic, 
and also to an extra amount of repairs to engines. The renewal of 
way had been a very expensive item in the company’s expenditure 
for some years past, and there was now a balance standing to its debit 
of about £40,000. An estimate had been prepared of the cost of re- 
newals during the present year, and if that estimate could be acted 
upon a very considerable sum would be paid out of the £25,000 an- 
nually set aside for renewals, in reduction of that balance. The direc- 
tors would then take this account into consideration, and if they found 
that £25,000 a year would not only maintain the way, but also help to 
reduce the balance till it came down to nothing, they would be pre- 
pared to rec 1 to the shareholders such steps as, by spreading 
that balance over a certain number of half years, would wipe off the 
whole amount. The meeting was afterwards made quid, ont an 
agreement entered into with the Sheffield and Goole Company for 
purchasing that company’s main line north of Barnsley station was 
confirmed. 

A new workhouse is to be built at Bolton at an estimated cost of 
£18,000. Mr. Leigh Hall, of Manchester, and Mr. Woodhouse, of 
Bolton, will furnish the plans for £90, and if appointed to carry them 
out will do so for 2} per cent. on the estimated outlay. At the meet- 
ing held for the purpose of selecting an architect—tenders for plans 
having been invited—53 applicants appeared. 

The Manchester Cotton Supply Association have received a com- 
munication from Lord Clarendon to the effect that Mr. Campbell, | 














her Majesty's consul at Lagos, suggests that he should pay a visit to 
Manchester early in the ensuing spring, for the purpose of communica- 
ting personally with the committee of this association, to state to them 
the many advantages which that part of Africa holds out for procuring 
at first a moderate, and afterwards a gradually increasing, supply of 
cotton, and other important matters relating to the cultivation and 
supply of that article; and to submit a plan of operations for an 
organiséd agency tor transporting cotton from the interior of Africa to 
the seaboard. Lord Clarendon imtimates his willingness to give the 
consul leave of absence, and to defray his expenses, if the association 
desire to have the advantage of his information. The association 
propose to accept this handsome offer. , : 

The Manchester Examiner and Times says—* We were on Wed- 
nesday sown along slip of parchment, containing a telegraph mes- 
sage, printed by what is called the magneto-electric telegraph. The 
invention, it will be seen, is American, and is an improvement on the 
former system of House, which, as is well known, was worked by the 
ordinary voltaic battery. The operator, in the magneto-electric tele- 
graph, sits at a keyed instrument, and strikes the letters and points, 
which are produced simultaneously at the other end of the wire, and 
printed in clear and distinct type on the parchment, The message 
before us tells its own story, in this beautiful type, as follows :—* Phi- 
ladelphia, U.S., Friday, January 29, 1858. This specimen of printing 
by the magneto-electro printing telegraph instrament is presented to 
John Gadd, Esq., of Manchester, England, by his triend Col. Wm. W. 
Long, of Philadelphia. G. M. Phelps, Esq., of Troy, New York, is the 
inventor of the instiument; and, on the day this was printed, the 
operation was performed through a circuit of one hundred miles, and 
seven men, witnout the aid of a battery. ‘This is a feat that has never 
been performed betore. The line, with the aid of this invention, can 
be worked in any kind of weather. 1t surpasses all other modes of 
telegraphing.’ ” 

The North Cheshire Waterworks are nearly all completed. At the 
first ordinary meeting of the shareholders, last week, the engineer's 
report stated that the total length of the service pipes is 25,782 yards. 
In consequence of public objections to the use of lead service pipes the 
water is vo be distributed through glass-enamelled iron pipes. 

The railway projected between Oldham and Rochdale by the Lan- 
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cashire and Yorkshire Company has been withdrawn for the present. 

The termination of the inquiry into the frightful colliery ace 
at Bardsley was briefly noticed last week. Mr. Joseph Dickinson, 
District Government Inspector of Mines, stated that he was in the 
workings of both seams of this mine on the 4th of August last, for the 
purpose of making an examination as to its ventilation. From what 
he saw he was induced to see the underlookers, and inform them that 
he should communicate the result of his examination to the proprie- 
tors, and he did so. ‘This communication stated that there was visibly 
too much work going on for the quantity of air, complained of the 
lamps used, and recommended that the ventilation should not depend 
upon the gobbing, &c. He had since seen that a furnace had been 
put up, and that there was three times the quantity of air going 
through the mine than there was at the time he made his examina- 
tion. He had received information in September, 1856, that the col- 
liery was in a dangerous state, and when he got there the workings 
of the lower mine had been stopped, and he then gave certain direc- 
tions, which had been ;romised to be carried; ou, He knew the 
colliery was very dangerous, and would want constant watching. He 
had made an examination of the working, with a view of ascertaining 
how the explosion had taken place ; and as regards the lighting of 
the gas he could see nothing to oppose to the view stated to the 
coroner, that it took place through the shot that had been fired. The 
indications were sufficient to show that a shot had been fired. He 
could not account for all the burning which he found in the upper 
seam, where the ventilation was going on as usual, and no unusual 
quantity of gas was liberated. He thought that some sudden outburst 
must have taken place, probably where the shot had been fired, and he 
thought that the main return air of the mine must have been in a foul 
state, owing to the want of suflicient air. So far as he could make 
out, the main blast had been downwards from the upper slant, where 
gas would be most likely to accumulate. After describing the 
course of the flames through the pit, Mr. Dickinson said that shots 
in a dangerous mine like that had better not be fired at 
all; and Mr. Wild said he would take care not another shot 
was fired. He had nothing to say against the underlookers, and 
Mr. Wild was a good manager. The latter did not, however, 





colliery viewer who had the knowledge of Mr. Hibbert, with some 
scientific knowledge, and the nerve tv tell his masters when too much 
work is going on for the quantity of air. In mines like this the strong 
current of air passing through holds a strong inducement to work out 
of the current, in order that the workmen may shelter themselves ; 
and the frosty air would show less “cap” than usual, when probably 
near the explosion point. There seemed to have been no unusual 
variation from the atmospheric pressure, the force of the barometer 
being only about one-tenth of an inch from four o'clock until ten at 
night, and the daily variation of temperature was much less than 
usual, ‘The trams used in the pit are about five feet area at the end, 
which was an obstacle to ventilation in these mines, The opening and 
shutting of the air doors during the day, and especially just before 
the explosion (one of the men was coming out), would tend to weaken 
the ventilation. Double air doors had been supplied, and the ventila- 
tion of all the main parts had not, since his visit, depended on 
“gobbing.” He was satisfied that great improvements had been made 
in the ventilation since his inspection, but he believed that it had 
broken down in consequence of the smaliness of the air-ways. As 
these mines got deeper there would be more danger, and it was neces- 
sary to have experienced colliery viewers. In attributing the disaster 
to accidental causes, the jury made the following special observations : 
—“ Owing to the fiery nature of these mines, the jury recommend, Ist. 
That blasting with gunpowder be entirely discontinued. 2nd, They 
consider the ventilation of the more remote workings insufficient, and 
recommend improved air passages therein, together with ‘such addi- 
tional alterations as may secure this object. 3rd. They are further of 
opinion that greatly increased vigilance and care are absolutely neces- 


object, they strongly urge the employment of underviewers of greater 
intelligence and scientitic attainments. 

The plates employed in the construction of the launch suppli 
Mr. J. Laird, of Birkenhead, for the expedition of Dr. a. 2 
the Zambesi were from the Hartford-street Works, Sheffield (Messrs. 
Shortridge, Howell, and Jessop). 

The “ Leopard,” a handsome new steamer, built by Messrs. Deury 
Brothers, at Dumbarton, is about to be placed on the station between 
Liverpool and Glasgow. Her length between perpendiculars is 222 feet : 
length on load line, 219 feet ; and length on deck, 229 feet ; breadth be- 
tween paddles, 27 feet ; outside ditto, 45 feet ; depth of hold, 14 2°3 feet. 
According to builders’ measurement, her carrying capacity is set down 
at 800 tons, but her register is 435 tons, Her engines, which are of the 
side lever kind, were manufactured by the Messrs. Tulloch and Denny. 
and her nominal horse-power is 320." The cylinders are 66 inches in, 
diameter, with a stroke of 6 feet 3 inches, and her tubular boilers are 
fitted up with Muir’s patent apparatus for heating the feed-water. 
Her draught of water is very light, being only 4 feet 10} inches, and 
when loaded 9 feet 9 inches. The Leopard has neither figure-head 
nor bowsprit, and, therefore, runs no risk of losing either in a colli- 
sion; and her stern is of an elliptical form, which is considered most 
advantageous and convenient when going into or coming out of dock 
Her main decks are composed of teakwood, which has been employed 
on account of its durability ; and the steering gear is upon the screw 
principle, which is considered much superior to the ordinary plan, in- 





| to close the hatches, and the vessel will keep afloat. The saloons 


asmuch as it enables the man at the wheel to have perfect control 
over the helm in bad weather. Another improvement is observable in 
the introduction of patent steam-winches for loading and discharging 
cargo. The ‘tween decks, fore and aft, are perfectly water-tight, and 
this circumstance is well calculated to afford full security to persons 
who might entertain serious apprehensions in the event of the ship. 
springing a leak. In such a predicament all that is necessary to do is 


: : key 
are spacious and convenient. 


go down the pit; and as to the former, what was wanted was somo. 


sary in the working of these mines; and, in order to accomplish this . 
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The Liverpool Gas Company have determined, in accordance with 
the recommendations of the directors, to declare a dividend at the rate 
of £10 per cent. perannum; to reduce the price of gas 3d. per 1,000 
cubic feet, making it, within the Parliamentary borough, 3s. 9d. per 
1,000 eubic feet, and 4s. 3d. per 1,000 cubic feet in the out-town- 
ships; and to raise £51,000 additional capital by the issuing of new 
shares of the nominal value of £25 each, for the purpose of laying 
down new mains and pipes, and enlarging the works at the Athol-street 
station. 

At the last meeting of the Liverpool Docks and Harbour Board a 
communication was submitted from Mr. John Hartley, engineer to the 
Birkenhead Docks, wishing to know whether the new works at Birken- 
head were to be executed by the men in the employ of the trust, as is 
the case with the Liverpool works, or whether it was to be let to con- 
tractors. If the work was to be carried on as heretofore, he should 
Propose to commence at once with the construction of a portion of the 
river wall, which was shown in the plan, and to procure such steam- 
engines and plant as would be required. The engineer was authorised 
to proceed with the stonework the same as heretofore, and was re- 
quested to present a report as to where the stone required could be 
produced, with the price. 

Mr. Rathbone, one of the members of the Liverpool Docks and Har- 
bour Board, has given notice of his intention to move that a committee 
be appointed to consider and report upon the appointment of a traffic 
manager and superintendent of quays and warehouses, such a manager 
to attend the meetings of the board as the solicitor, engineer, and 
secretary do at present. 

A question of great interest has been raised in the Liverpool Docks 
and Harbour Board by Mr. 8S. R. Graves, chairman of the Ship- 
owners’ Association, who asked whether the New Works Bill would 
give power to widen the north entrances of the Birkenhead Docks in 
the event of the Board considering it desirable to increase their width ? 
They had already one vessel of a very large class, and it was in con- 
templation to build others. There was a bill now before the House of 
Commons to enable a company to construct a large fleet of those 
vessels, the smallest being over 10,000 tons; and, with such indica- 
tions as that, he thought it was desirable that they should avail 
themselves of the natural advantages of the port for providing, in case 
of need, accommodation for such aclass of vessels. It had been stated 
that there were practical difficulties in entering the Mersey with such | 
vessels, but he had seen Capt. Harrison within the last few days, and 
that gentleman had gone over the whole of the ground at low water, 
and he had stated that, so far from there being difficulties in entering 
the Mersey, he gave the preference to Liverpool over any other port 
he knew of. He (Mr. Graves) therefore, considered it advisable 
that, in any powers they were secking to obtain, they should en- 


month just ended, so that on the whole export there is a decrease of 
2,501 tons. To Hamburg, formerly a large customer, not a single ton 
was sent. In the case of Sunderland, there is a decrease of 8.236 tons 
of coal, and 1,576 tons coke, compared with the corresponding month 
last year, the export in January, 1857, having been 34,326 tons coal, 
and 3,972 tons coke, while during last month it was only 26,090 of 
the former, and 1,396 of the latter commodity. The decline in the 
coal export from Hartlepool is slight, the quantity sent over-sea in 
January last year, having been 18,810 tons, and this year 18,243 ; 
in coke there is an augmentation in favour of last month, the figures 
being 528 and 391. The returns for Shields exhibit a considerable 
falling off in both departments; the export in January, 1857, was 
6,254 tons coal, and 275 tons coke, while this year it is only 3,252 tons 
of the former, and 89 tons of the latter commodity. The over-sea 
coal trade from Seaham has also experienced a decline from 2,574 
tons in January last year, to 1,712 tons this year. In the cases of 
Blyth and Amble, there is an augmentation in the number of tons 
exported; Blyth having sent 2,593 tons coal to foreign ports, in the 
corresponding month of 1857, and 3,341 tons last month; and Amble, 
1,543 tons in the former, and 4,695 tons in the latter period. From 
Middlesborough, the quantity of coals sent over-sea in January, 1857, 
was 1,*82, but last month it fell to 1,170; and from Stockton the re- 
turns are nil. The return of goods, exclusive of coal and coke, ex- 
ported over-sea from these ports, is the reverse of satisfactory. In the 
case of Newcastle the decrease in the value of the export of these 
goods—mostly iron, bricks, and chemicals—is not less than £40,658 ; 
and, as in the case of coal and coke, the most noticeable falling off is 
in the trade with Hamburg. The next great declension in the value 
of the goods exported is exhibited in the returns for Hartlepool. In 
January last year the value of the articles shipped from that port was 
£95.923, and in the month just terminated it was only £44,679, the 
decrease being £51,244. The value of the goods exported from Mid- 
dlesborough has declined from £24,158 to £4,500, the shipments being 
limited to cargoes of pig-iron sent to a few French ports. 

The proceedings at the first ordinary meeting of the Amal- 
gamated British and English and [rish Magnetic Telegraph Com- 
panies, held last week in Liverpool, disclosed several facts of interest. 
The report stated that during the past year, 193 miles of additional 
line, comprising 325 miles of telegraph wire, and twenty stations, had 
been added to the company’s system. With regard to railway 
branches, such works only had been adopted as would yield a large 
return upon their cost. The mileage of the company’s works in the 
United Kingdom was—Lines of telegraph, 3,441 miles; telegraph 
wires constructed, 13.888 miles. By these lines the 240 stations of 
the company were placed in direct communication with each other, 
and with about 1,400 stations on the continent of Europe, together 








deavour to have this puint included) Mr. Tobin saw nothing to 
prevent them giving accommodation for that or any other class of | 
vessels, If they could construct gates 100 or 120 feet wide, and it | 
had been stated they could do so, the additional cost of making such | 
an entrance, he thought, would only be £20,000 or £25,000; and he 
must confess he thought they should be prepared even to run the risk 
of failure in order to try the experiment. Mr. Laird said it was not 
necessary in the Act of Parliament to specify the exact width of the 
gates; and he was sure, if they could afford the facility required, the 
board would be very anxious to do so, 

A free public gymnasium is proposed for Liverpool. 

The South American and General Steam Navigation Company’s 
steamer Bahiana, now employed in the transport service, has made an 
extraordinary run, having steamed from Kurrachee to Bombay, a 
distance of 515 miles in forty-seven hours, The Buhiana was built by 
Mr. Jobn Laird, and she has auxiliary screw power of 200 horses 


only. 

Mr. Kendall, of Norwich, has registered an “improved safety 
signal.” In describing his invention, he observes:—A cast-iron box 
is fixed either to the side or the end of the engine boiler, next the 
driver. In this box are two brass slides moving up and down, as 
either one or other is acted upon by suitable mechanism coming in 
contact with a projecting plate moving up and down in a hollow 
villar of cast-iron fixed by the side of the railway, at a distance of 
soe 500 to 1,000 yards from the station, as may be thought advisable. 
The brass slides have the words “right,” and * stop,” respectively, in 
large raised letters thereon, At the back of each slide is placed a 
spring ratchet, and on either slide being elevated, the ratchet would 
sustain it there till released by the engine-driver pressing a small 
thumb knob at the front of the box, when the slide would drop into its 
place in the box again, ready for the next signal. To the projecting 
plate, above mentioned, is attached suitable mechanism for working 
the same, the communication between the station and the projecting 
plate being by means of two wires, acted upon bv means of a common 
wheel and axle. On a train approaching a station, and the driver 
sounding the whistle, the signalman on duty will (if it is desirable 
that the train should come on), by means of the wheel and axle, draw 
top or upper wire, and thus elevate the projecting plate in the signal the 
pillar, the top lever on the engiue will come in contact with the pro- 
jecting plate, and, on passing it, will be forced back, thus elevating 
the brass slide out of the box on the engine, and show the word 
“ right” close to the driver’s hand. If, on the contrary, however, it is 
necessary to stop the train on the signalman hearing the whistle, he 
will turn the wheel in a contrary direction, and thus draw the lower 
wire, by which means the projecting plate in the signal pillar would 
be lowered as far as it is intended to go, and on the engine coming 
opposite to the signal pillar, the lower lever on the eng ne would come 
in contact wi h the projecting plate, and, on the engine passing, would 
be forced back, thereby elevating the other brass plate out of the box, 
thus showing the word * stop.” 

A fine screw-steamer has been launched at Sunderland, from the 
yard of Mr. James Laing. She has been named the Asia, and is a 
full-rigged iron vessel. The dimensions are-—Length, 220 feet; 
breadth of beam, twenty-four feet; depth, twenty-one teet ; tonnage, 
1,150 tons, O.M. The poop is seventy feet, and the saloon forty-five 
feet long. ‘The engines are by Mr. Morrison, of the Ouseburn Works, | 
Newcastle-upon-Tyne, and are of 400 horse-power. The Asia is in- 
tended for the Indian trade | 

One of the boilers, supplying a workshop-engine, at the works of | 
Messrs. Palmer, Jarrow, burst a few days since, and a Mr. Fenwick | 
was so severely scalded that he afterwards died. 

The Hull bankraptey commissioner has declined to grant certifi- | 
cates to Messrs Harrison, Watson, and Co., who lately suspended pay- | 
ment in that town. } 

The dividend of the Darlington and Barnardcastle Railway, an un- | 
dertaking in alliance with the Stockton and Darlington, is at te rate 
of 5 per cent., and the directors speak hopefully. 

To the list of flourishing joint-stock banks, to which attenticn was | 
directed last week, must be added the Carlisle City and District Bank, | 
which has declared dividends and bonuses for 1857 at the rate of 20 
per cent., on the paid-up capital of £58,000. 

The Newcastle Journal says the quay walls at the Jarrow Docks 
are nearly completed. Progress is also making with the shipping 
jetties, and one of the spouts, constructed on a new principle, is 
finished Workmen are busy with the sixty-feet lock gates. The | 
excavations, owing to the recent. favourable weather, have been vigo- | 
rously preceeded with | 

The Stokesley to Kildale extension of the North Yorkshire and | 
Cleveland Railway is expected to be opened on Monday next 
(March 1), for merchandise and minerals, and on the Ist of May for 
passenger tratlic. 

“ Browne's Export List” for January, gives some interesting details 
of the trade of the north eastern ports during that month. The quan- 
tity of coal and coke sent coastwise from these ports was as follows: | 

—Newcustle, 166,242 tons coal, 549 coke; Sunderland, 131,447 coal, 
30 coke; Hartlepool, 94,208 coal, 24 coke; Seaham, 48,934 coals ; } 
Middlesborough, 12,071 coals; Blyth, 6,318 coals; Shields, 954 coals ; 
Stockton, $27 coals; Amble, 220 coa!s, 











last month were—from Newcastle, 200 tons; Sunderland, 313 tons. | 


with a number recently formed in Africa. The company’s wires were 
constructed upon thirty-six railways in the United Kingdom, and the 
system of glass insulation had been extended to 200 miles of wire in 
the midland, north-eastern, and Scottish districts, in place of the 
gutta percha insulators. Additional protection cable had been laid 
to Africa for the French Government, in connection with the tele- 
graph lines in Algeria; and cables had also been submerged from 
Cagliari to Malta, and thence to Corfu, the communicatien being 
effected through France and Sardinia. ‘The directors anticipated 
an important traflic with the East Indies, Alexandria, China, &c., for 
the transmission of which via Malta, arrangements were now being 
concluded ; a traffic which would be still further developed when the 
telegraph was laid to Alexandria, preparatory to its final extension to 
India. A company was being formed to extend a submarine cable, 
via Heligoland to the neighboarhood of Hamburg, which would, in all 
probability, cause the company’s lines to become a medium for the 
transmission of messages between the north and south of Europe, via 
England, as affording a cheaper and more speedy route than any other. 
Satisfactory dividends were declared, and the sum of £50,000 was 
authorised to be raised for new works. 

The half yearly meetin: of the Midland Railway Company was all 
en couleur de rose, and the gratified shareholders resolved to vote 
£1,000 for a testimonial to Mr. J. Ellis, whose exertions on bebalf of 
the company are gratefully remembered. The value of the stock has 
risen from £30 in 1850 to par now. 

The York Gas and Water Companies have declared dividends—the 
gas at the rate of 8 per cent., and the water at the rate of 44 per cent. 
How is it that gas companies pay so well, and water companies but 
so 80? 

Messrs Gray and Davidson, of New-road, Fitzroy-square, are con- 
structing a monster organ for the new Leeds Town Hail. The swell- 
box of the instrament having been completed, the builders and de- 
signers (Mr. Smart, of London, and Mr. Spark, of Leeds), conceived 
the idea of giving a dinner inside it. Invitations were accordingly 
sent to members of the organ committee of the Leeds Town Council, 
to the editors of the London musical journals, to the musical critics 
of some of the London morning papers, &c. ; and sixteen gentlemen 
were comfortably accommodated on the occasion. The organ is to be 
completed by August next, and Mr, Spark gives the following par- 
ticulars with regard to the progress of the works:—Works completed 
—1. Nineteen sound boards belonging to the manual organs. 2. The 
bellows and twenty-one reservoirs for the different pressures of wind. 
3. The long movement frame, with action and pneumatics. 4. 
The boxes for swell and solo organ, 5. All the roller boards and 
back falls. 6. The whole of the metal and wood pipes for the manuals, 
with the e€ception of those stops which form a portion of the speak- 
ing pipes in front of the case. 7. The voicing of nearly all the metal 
work in the great swell, and choir manuals. Works in progress—1. 
The twelve pedal sound boards. 2. The building frame, for which 
thirteen loads of timber have already been cut up. 3. The pedal and 
solo organ pipe work. The building of the organ, «.e., its erection at 
the manufactory of the builders, will be commenced next week, and 
early in May will be ready to be transferred to the orchestra of the 
Town Hall. Having nearly got their organ, a proposal has been 
made to the people of Leeds that a grand musical festival should be 
held in the town, after the fashion of Birmingham, Norwich, Brad- 
ford, &e. 

The puddlers’ strike at Middlesborough has been adjusted, mutual 
concessions having been made. 

The halt-yearly meeting of the North Eastern Company passed off 
satisfactorily. The chairman stated that the report showed a con- 
siderable increase in the receipts, with a less increase of working ex- 
penses. The increase in the net receipts would have been larger but 
for the unusually large amount paid during the half-year as compen- 
sation, the amount being £11,131, whilst the average of the eight pre- 
ceding years was only £3,024. With regard to the capital account, 
the amount laid out last half-year was £250,000, the total sum spent 
since the amalgamation, four and three-quarter years ago, being 
£1,320,000, of which about £300,000 was on works not yet produc- 
tive; leaving £987,000, or say in round numbers £1,000,000 laid out 
in rolling stock and additional works chargeable to capital account. 
This was a large sum, but from a return which had been prepared, he 
found that, taking the year 1852, which was the year before the amal- 
gamation, and comparing it with last year, the increase in the gross 
revenue of the company was £595,400, which, after allowing for work- 
ing expenses, would leave about one quarter of a million per annum 
net increase, as the result of the measures taken by the directors. The 
dividends recommended were agreed to, and resolutions were also 
adopted authorising the directors to negotiate with the directors of 





| the Bedale and Leyburn line and of the North Yorkshire and Cleve- | 
The latter company have given 


land line, to lease those properties. 
corresponding instructions to their directors. 

The dividend of the East Lancashire Company is at the rate of 4} 
per cent. per annum. 

The Great Northern meeting was tolerably quiet. 
recommended were declared ; the permanent way was reported to be 


| in a good condition; and the foreign relations of the company were 
The exports of patent fuel | stated to be peaceful. 


The Spalding and Holbeach Railway has so far advanced that it is 


As to the exports of coal and coke, Newcastle very slightly increased | expected an engine will be at work upon it in about three weeks. 


her over-sea trade in coal (comparing last month with January, 1857), 
the quantity having been 65.518 tons in the last-named period, while 
it was 68.326 tons list month; but in the exportation of coke there is 
a decline from 10,623 tons in January, 1857, to 5,314 tons in the 


| At the half-yearly meeting of the Eastern Counties Railway Com- 


pany the dividends recommended were declared, the directors’ allow- 
ances were increased, and resolutions were passed, authorising the 
capitalising of the debenture debt by the issue of a 4 per cent. stock. 


Mr. Bruff, C.E., has issued a statement impugning some of the details 
. the new management, more especially as regards the maintenance 
of way. 

Certain works proposed to be carried out by the Middle Level 
Drainaze Commissioners have been entrusted to Mr. Sissons, of Hull. 
The amount of the contract is £14,500. 

‘ _ Hertford and Welwyn Railway is expected to be opened in a 
ew days. 

The dividend of the Norfolk Railway Company is, as we antici- 
pated, to be at the rate of 4 per cent. 

The Colne Valley and Halstead line was commenced last week; 
| the first sod being turned by the chairman, Mr. Brewster, in the pre- 
sence of Mr. Beardmore, the engineer, Mr. Munro, the contractor, 
and a number of other gentlemen. Some speechmaking, of course, 
took place on the occasion—the Constitutionnel surlily says (and with 
some truth) that Englishmen can do nothing without set speeches— 
and the extension of the line to Cambridge was hinted at. 

The Bury St. Edmunds gas company are extending their works. 

The Thorne County Court has been occupied with a case in which 
a boat-hauler named Wm. Hoosam, working on the river Dun, sought 
to recover the sum of £10 of the South Yorkshire Railway and River 
Dun Company, the value of a horse frightened into the river and 
drowned by one of their engines in July last. For the plaintiff it was 
stated that the line on which the engine was working was a private 
one, and not empowered by Act of Parliament, therefore the defend- 
ants were responsible for the consequences of any accident. The line 
was a branch toa coal drop, and ran out of the Doncaster and Thorne 
Railway, and the accident happened at a place called Mill Thorne near 
Doncaster, where the coal drop is placed upon the river bank. For the 
defence it was contended that the former owners of the Dun Naviga- 
tion (the Corporation of Doncaster) having had power given to them 
to use “ any passages, ways,” &c., fur the conveyance of merchandise 
to and from the river, the defendants were using this branch as a way 
to convey their coal to the vessels lying at the drop. Such being the 
case, they were not responsible for the consequences of the accident, 
because in a case of “ Davis v. Saunders,” given in Chitty’s Reports, 
it was held that “if in the prosecution of a lawful act, an accident, 
which was purely so, arises, no action can be supported for an injury 
arising therefrom.” Judgment was given for the plaintiff for £8 and 
costs. As to the law upon the point, his Honour expressed his belief 
that it was, under the circumstances of the case, the railway not 
being empowered by Act of Parliament, in favour of the plaintiff. 

A mill lately erected by Messrs. Edwin Firth and Sons, of Heck- 
mondwike, has been burnt down. The gas had been turned off at 
the meters, there was only the waste about the machines which had 
been made since the time of starting, and the fire can only be sup- 
posed to have arisen from a bit of steel (perhaps a willy tooth) having 
been fed in with the wool and having struck fire whilst passing through 
the cards. The mill is insured in the Unity, West of England, and 
North of England offices, for £10,000, but the loss is estimated to be 
upwards of £11,000. 

By the express desire of the new Duke of Devonshire, Sir Joseph 
Paxton continues to retain the house which he has long occupied at 
Chatsworth. 

It is stated that the Eastern Counties Railway Company have 
lately determined not to convey gunpowder on their lines. 

Vice-Chancellor Kindersley has determined not to interfere offici- 
ally, at present, with the voluntary winding-up of the Northumberland 
and Durham District Bank. Certain actions commenced by creditors 
are to be stayed. 

_ Erratum.—In last week’s notice of the Leeds Workhouse compe- 
tition, second line, for the word ‘‘ contracts” read “ premiums.” 
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| enough of Malta. It is, doubtless, a delightful climate for invalids 

in winter, but must bea veritable furnace in summer, and 1 cannot 

endure the monotony of its cream-coloured surface. All is a yellowish 

white. Cream-coloured houses, cream-coloured hedges, cream-co- 

| loured fields, for all vegetation is burnt up; white trousers, white 
jackets, white hats, white boots, all of which take a yellow tinge 
in the sun; and then there is the peril of a sunstroke if you go out 
without an umbrella over your head. Evening, however, 13 very 
glorious, and we steamed out of the harbour at sunset, with a bright 
moonlight and a calm sea, on our way to Syria, with a fresh freight 
of passengers bound for the Levant.—Letter in the Daily News. 
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UNITED STATES PATENT OFFICE. 
ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

(Concluded from our last. ) 


Wuatever might be the capabilities of the Commissioner for 
physical and mental labour, it would be impossible for him to 
discharge the administrative duties of his office and hearin 
person all the appeals brought before him from the decisions of 
the Examiners. The usage has hence grown up of referring the 
investigation of most of these appeals to a board constituted 
for the occasion, consisting of two or more Examiners, who make 
their report to the Commissioner. As these boards lack per- 
manence, and from necessity, indeed, have been constantly 
changing, without a critical examination of each report by the 
Commissioner—which is not practicable—uniformity in action 
and in the assertion of principle cannot be maintained. To pre- 
vent in future that conflict which has been so often deplored in 
the past, it has been recommended that there shall be appointed 
a permanent board of three Examiners-in-Chief, who shall be 
charged with the duty of hearing and determining upon all 
appeals from the judgment of the primary Examiners. Such a 
tribunal would, no doubt, attain the end sought, and the mem- 
bers of it, should the appellate duties not fully occupy their 
time, could by the Commissioner be assigned labour in the 
classes requiring such assistance with much advantage to the 
public service. 

In consequence of requiring models in applications for designs 
—a class of cases in which, for purposes of illustration, they are 
rarely needed—and in consequence of the retention by the office 
of the models in all rejected applications, the accumulation has 
been rapid, and threatens to prove a serious public inconvenience. 
A large number of these models, which occupy so much space 
in the building, are admitted to be valueless, and were they 
removed, and the drawings and specifications alone retained, no 
prejudice to any interest, public or private, could ensue. Should 
Congress think proper to invest the Commissioner with a discre- 
tionary authority over them its judicious exercise would accom- 
plish results much to be desired. 

It will be observed that of the $211,582-09 set forth as the 
aggregate expenditures of the office for the year 1857, $38,019°98 
consisted of fees returned to applieant, on applications with- 
drawn, after examination and rejection. The necessity of a 
change in this feature of the existing law has been heretofore 


expressed, an] is still felt with increasing force. Did the patent | 


constitute the consideration for which tue fee of thirty dollars is 
paid, it would be but reasonable that this sum, or a part of it, 
should be returned upon the abandonment of the claim. Such, 
however, is not the case. The consideration of the patent is the 
surrender of the invention to the public at the expiration of the 
fourteen years for which the monopoly is granted. The thirty 
dollars forms the compensation—and is no more than a just one 
—for the labour bestowed by the office in the preparation and 
examination of the application, When this has been performed, 
it is neither just nor expedient that the well-earned compen- 
sation for it should, in whole or in part, be withheld. A tariff 
of fees, which, while dividing the services required, provides 
that they shail be paid for step by step, as they progress, has 
been proposed, and it is hoped will be favourably considered by 
Congress. This would be alike agreeable to the inventor and to 
the office, protecting, as it would, the former from the oppres- 
sion of paying for any services not in fact rendered, and the 
latter from the injustice of performing any labour for which it is 
not remunerated, 

It should be mentioned that during the year just closed, appli- 
cations have been filed for letters patent fur several inventions, 
alleged to be valuable, and to have been made by slaves of the 
Southern States. As these persons could not take the oath 
required by the statute, and were legally incompetent alike to 
receive a patent and to transfer their interest to others, the 
applications were necessarily rejected. ‘The matter is now pre- 
sented to the consideration of Congress, that, in its wisdom, it 
may decide whether some modification of the existing law should 
not be made, in order to meet this emergency, which has arisen, 
I believe, for the first time in the history of inventions in our 
country. 

The defects developed by the practical operation of the laws 
intended to secure the rights of inventors, suggest the propriety 
of their careful revision. At the expiration of his patent, the 
inventor is bound to surrender to the public his invention—the 
fruit, it may be, of many years of anxious toil—and from this 
undertaking there is no possibility of escape, As an equivalent 
for this surrender, the government stands pledged to insure 
to him the full and peaceful fruition of his monopoly 
during its continuance, and this pledge constitutes one of the 
most solemm obligations of law and of honour. The compact 
thus entered into, distinc! in its import, and reciprocally binding 
in its stipulations, is based upon the highest considerations re- 
cognised by law, and ought to be executed by the government 
with that scrupulous fidelity which should ever distinguish the 
strong when dealing with the weak. While, however, this species 
of property yields to none other in its national importance, and 
Surpasses all others in the amount which it pays for the legal 
safeguards thrown around it, it is notorious that it enjoys but a 
precarious and incomplete protection. The more prominent of 
the causes conducing to this result are, the helplessness of in- 
ventors as a class; the peculiarly exposed character of their 
interests to be defended; the universal impatience of legal 
restraints as manifested in that lawlessness which so sadly mars 
the body of the times in which we live; and, lastly, the unskil- 
ful adjustment of subsisting instrumentalities to the performance 
of those duties of guardianship which the government has 
assumed upon itself. If the law relaxes the vigilance of its 
watch over the homestead of the citizen, he can take his stand at 
his own threshold, and with his own right arm beat back those 
who would invade it; but the rights of the inventor are co-ex- 
tensive with the limits of the republic, and may be assailed and 
despoiled at a thousand points in the same moment of time. 
The eyes of Argus would not suffice to discov er, nor the arms 
of Briareus suffice to resist, the assaults of so omnipresent a foe 
as it is his lot to encounter. If, then, the faith which the govern- 
ment has plighted with him fails, he is without shelter. This is 
no sketch of the imagination. Again and again bave inventors, 
impoverished in fortune and broken in spirit, come to this office, 
seeking the extension of their patents, and demonstrating by 
testimony that the fourteen years which should have been 
devoted to reaping the harvest of their labours were worse than 
wasted in harassing and ruinously expensive litigation in defence 
of their patented privileges. The insolence and unscrupulous- 
ness of capital, subsidising and leading on its mercenary minions 
in the work of pirating some valuable invention held by power- 
less hands, can scarcely be conceived of by those not familiar 
with the records of such cases asI have referred to. Inventors, 
however gifted in other respects, are known to be confiding and 
thriftless, and beivy generally without wealth, and always with- 
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out knowledge of the chicaneries of the law, they too often 
prove but children in those rude conflicts which they are called 
on to endure with the stalwart fraud and cunning of the world. 
It would certainly be practicable to affix a limit to this oppres- 
sive litigation—at least to that feature of it which calls in question 
the validity of the patent—while the sense of public justice 
would not be shocked by inflicting something more than a verdict 
of damages on wanton offenders of this class. It is admitted 
that the subject is embarrassed with difficulties, but it is 
believed that they are not insuperable. It is a principle of 
criminal jurisprudence that the penalty shall be proportioned in 
its severity to the temptations and facilities which exist for the 
commission of the crime. The principle is a sound one, and 
would justify legislation of unusual rigour in behalf of the down- 
trodden interests of inventors. 

The existing laws authorise the granting of patents only to 
original inventors, their representatives and assignees. While 
the wisdom of the general principle thus asserted is undeniable, 
still certain facts connected with the condition of the arts and 
sciences in Europe, would justify the inquiry, whether, if com- 
patible with the constitution, a solitary exception to the rule 
might not be advantageously allowed? It is well-known that 
for a long period of time, manufacturing processes of great value 
have existed beyond the Atlantic, but which have neither been 
patented nor described in any printed publication, nor introduced 
into public use. They have been, and are still, employed within 
the walls of well-guarded manufactories, whose operatives, in 
entering the service, assume upon themselves obligations of 
secrecy. Thus, from generation to generation, a knowledge of 
these useful arts is clandestinely transmitted, and the world is 
oppressed by the burden of perpetual monopolies. The opinion 
is entertained that, if our laws could be so modified as to extend 
the shelter of a patent to these arts and inventions, by whomso- 
ever revealed and introduced, many of them would find their way 
into the United States, and, perhaps, among the number the most 
important of all—the hitherto concealed process for the manu- 
facture of Russia sheet iron. That their introduction would be 
a national service, for which it would be competent to make a 
national remuneration, will hardly be controverted. Whether 
the constitutional scruples which exist can be so far overcome as 
to give to the remuneration the ordinary, and certainly the most 
effective form—that of letters patent—is a question which the 
magnitude of the interests involved renders worthy of the serious 
consideration of Congress. 

While the fee paid for a patent by an American citizen is but 
thirty dollars, the sum of 500 dollars is extracted from a British 
subject, and 300 dollars from the citizens and subjects of other 
foreign governments. This harsh, aud seemingly unwise, dis- 
crimination has formed the subject of earnest remonstrance on 
the part of my predecessors ; but, weighty as are the objections 
which have been urged against its continuance, they have failed 
to attract the favourable notice of Congress. If the existing 
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titudes of inventions which would otherwise be introduced, no 
doubt is entertained but that it yields a smaller amount of 
revenue than would the more moderate schedule of fees pro- 
posed in its stead. 

The colonial government of Canada, treating, as is supposed, 
the Act of 4th July, 1836, as aggressive in its spirit, Ream) we by 
absolutely excluding American citizens from the benefit of its 
patent laws. In consequence, that vast country, affording one 
of the richest harvests of the world for the inventive genius of 
our fellow citizens, remains closed against them. The people of 
Canada are scions of the same stock from which sprang the 
founders of our republic. They speak the same language, 
worship before the same altars, have the same forms of social 
and domestic life, and draw the inspirations alike of their liter- 
ature and of their laws from the same high sources with our- 
selves. Along the borders of eight of the States of our con- 
federacy, with but narrow intervening lakes and rivers, their 
territory extends —a colony, it is true, in its political aspects, but 
an empire in the greatness of the future which is dawning upon 
it. When we examine yet more closely the character and condi- 
tion of that country, and realise how gigantic are the public works 
which pervade it, as so many pulsating arteries of trade and of 
travel—how exhaustless are its agricultural and mineral re- 
sources and the elements of its manufacturing power—and how 
rapidly, with every wave of European immigration that breaks 
on our shores, its population is increasing, it is difficult to resist 
the conviction that we have everything to gain and nothing to 
lose in cultivating with these, our nearest neighbours, the most 
cordial and intimate relations. In 1853, the imports into Canada 
from the United States amounted to 11,782,145 dols., and the 
imports into the United States from Canada to 8,926,360 dols 
Under the benign influences of the reciprocity treaty, which went 
into operation on the 11th September, 1854, the commerce be- 
tween the two countries has rapidly increased, so that, in 1856, 
the imports into Canada from the United States swelled to 
22,704,508 dols., and the imports into the United States from 
Canada to 17,879,752 dols. A more complete vindication of this 
act of enlightened statesmanship than such a result presents 
could not be desired by its most earnest advocates. The obser- 
vance of a lofty and generous policy, in our intercourse with other 
nations, must ever bear such fruit as this. ‘here is every reason 
to believe that no disposition is felt on the part of the people or 
of the political authorities of Canada to continue longer the 
unpleasant and embarrassing relations with the United States, to 
which their respective systems of patent laws have given rise. 
The bare introduction of a bill into the last Congress, proposing a 
repeal of the provision of the Act of 1836, under examination, was 
at once followed by & corresponding movement on the part of the 
Canadian government, having for its object a removal of the 
existing restrictions upon American inventors. If this movement 
tailed of its consummation, I am well assured it was only because 
the bill referred to failed to become a law. The highest con- 


law can be regarded as having been adopted in a spirit of | siderations of public interest seem to require that Congress, re- 
retaliation, its framers totally misconceived the European policy | gardless of mere national punctilio, shall frankly use its utmost 


to which it was inteuded to respond. Careful inquiry enables 


endeavours to open to American inventors this attractive and 


me to state that, with the exception of Prussia, ours is the only | remunerative field, from which, by an unhappy course of legis- 


nation known to distinguish, in granting patents, between the lation, they have been so long excluded, 


native-born and foreign inventor. It is true that the English, 
French, and other transatlantic governments require the pay- 
ment of the patent fees apparently enormous and oppressive as 
compared with those paid here by American citizens ; but, exor- 


Whether the 
Canadian estimate of the Act of 1836 be just or not, it is 
certain that from its foundation the government of the United 
States has been unceasing in its efforts to liberalise and elevate 
the intercourse of nations, and that, in view of its antecedents, 


bitant as these fees may seem, they are demanded alike | it can well afford to take the initiative, and offer an example of 


of all — natives and foreigners. With those 
the patent laws are measures of revenue; and as the 


administration of their peculiar political institutions in- 
volves the outlay of vast treasures, their revenue systems must 
be upon a correspondingly gigantic scale. With such govern- 
ments such measures may, perhaps, plead an absolute financial 
necessity in their justification, and they certainly carry with 
them not the slightest approach to that breach of national comity 
which our legislation appears so strangely intended to rebuke. 
But upon what principle can it be maintained that the govern- 
ment of the United states, boasting of the simplicity and cheap- 
ness of its administration, and of its entire disenthralment from 
the political burdens of the Old World, shall imitate this solitary 
feature of transatlantic taxation? It may occur to those who 
do not look beyond the surface of this provision, that the exac- 
tion, being made upon the foreigner is, therefore, a national gain ; 
but this is manifestly a delusion. It is incontestably true, that 
though paid by the foreigner in the first instance, on the issuing 
of his patent, he is ultimately reimbursed from the purse of the 
native consumer. Besides, of all taxes it is the most odious, 
being a tax on knowledge, and upon the highest forms and noblest 
aims of human philanthropy. If other governments are so in- 
sensible to the dictates of an enlarged public policy, and so want- 
ing in sympathy with the governed, as to prefer, or so unfortu- 
nate as to feel constrained to resort to, imposts, thus embarrassing 
the inventive genius of the age, shall we so far violate the con- 
Victions inseparable from our political faith and nature as to 
follow in their footsteps The people of the United States have 
a deep interest in all useful inventions, wherever and by whom- 
soever made, and their passage from land to land should be as 
free as the winds and sunshine of heaven. 

Near half a century ago, the government of the United States 
inafigurated the principle of reciprocity in the commercial inter- 
course of nations. It invited the concurrence of all other govern- 
ments, by offering to place their citizens and subjects on the same 
footing with the citizens of this country, provided like advan- 
tages were by them extended in return. 
exception, this principle is now engrafted upon every treaty 
regulating our commerce with Europe; and in introducing 
a new and brilliant epoch in our histury it has laid 


the axe to the root of that jealousy of strangers 80 pre- | 


valent among the benighted Asiatics, and which, wherever 
found, is recognised as a lingering badge of barbarism, It is 
asked that this doctrine, so just in itself, and of which we are 
so justly proud, shsil be embodied in our patent laws. Every 
European goverument, with the single exception stated, has 


With a single | 


| of cisterns in general use for holding water. 


placed American citizens on a footing of perfect equality w ith its | 


own subjects, so far as its system of patent law is concerned. 
In the presence of such a fact appealing to us, to uphold longer 
this obnoxivus discrimination would be to insist that the strictly 
local and domestic leg.slatiun of other nations shall be adjusted 
to meet our peculiar views, or, what is yet more unreasuuable, 
that the governments of those nations shall accord to our 
citizens privileges which they deny to their own. While re- 
cognising it as our duty to be courteous and liberal even upon 
the arena of trade, where human selfishness is most prone to 
prey upon the stranger, can we, without the grossest incon- 
sistency, refuse to be so on that broader and more elevated 
theatre of action, whose themes affect the advancement and 
happiness of the race, and where at every moment we are forced 
to acknowledge that the gain of other uations is our gain, aud 
their loss is necessarily ours also. 

Regarded from the lowest point of view—its bearing upon the 
finances of this office—the feature of the act of 1836, under 
discussion, has proved a failure. Excluding, as it does, mul- 





| objection of very frequently poisoning its contents, 
| slate cistern—a Vast improvement upon its predecessors, and a con- 


nations | liberality to the world, as it is certainly beneath its dignity and 


missivn to follow an example of an opposite character, by what 
ever government or people it may be set, 

The Patent Office, silent and unobtrusive in its course, con- 
necting itself with none of the agitations of the day, and de- 
manding nothing from the public treasury, asks only the 
assent of the national legislature to such an arrangement of its 
instrumentalities as shall secure the highest possible efliciency to 
its action. Beyond its mission of beneficence to all, it has no 
ambition to gratify, no triumph to achieve. The weil-springs of 
its life are fed by contributions from the benefactors of our race, 
and it isin their name that this appeal, so often made, and so 
long unheeded, is now respectfully, but most earnestly, renewed. 

J. Hout. 

Hon. J. C. Breckinridge, Vice-President of the 

United States. 





Avcrers.—It appears now certain that the construction of the 
railway between Algiers and Blidah will be dndertaken by the army 
in the course of this year, and the works will be pushed forward as 
rapidly as possible. We are assured that 4,000 svldiers will be em- 
ployed on this work. We should like to see our own soldiers as 
willing to turn their hands to such useful employment. 

Discovertes iN British Norra America.—A communication 
from the Colonial Office contains particulars of the progress of the 
s,itish North American exploring expedition as far as 109’ W. lon. on 
the Lower Saskatchewan River, by Captain Falliser. Coal had been 
discovered near one of the Qui-appele ion whole tracts of country 
swarmed with buifaloes, which had eaten up all the herbage so that 
it was difficult to find sufficient for the horses. The Inuians slaugh- 
tered these animals so recklessly as to threaten their extermination. 
The soil is favourable for agriculture, and the Indians were anxious to 
till the svil as a source of supply instead of relying upon hunting, 
which was becoming precarious. A very important discovery bad 
been made of a valuavle water communication aflurded by a large 
tributary flowing trom the most westerly of the Qui-appele lakes 
between the south Saskatchewan and the Red river. The expedition 
proposed in the spring to penetrate the country of the Blackfeet Indians, 

A intr to Porrers.—As fur as I know, there are but three kinds 
First, there is the water- 
butt—a rude and primitive contrivance, insufficient in capacity, and 
liable to speedy decay, and in its decay cestructive to the quality of 
the water, causing it to teem with all manner of noisome creatures, 
Secondly, there is the lead cistern,—a very costly receptacle when 
substantially constructed, and one which is liable to the serious 
Thirdly, the 


trivance with which we might well rest contended, were its cost such 
us would admit of its general adoption in tie humbler classes of 
dwellings. ‘Lhe purpose of my communication is to suggest a fourth 
material, and to press upon manufacturers the expediency of at once 
coping with aud overcoming the difficulty of making cisterns of a 
strong, coarse earthenware, of ample size aud at a very low price. 
1 will not suppose it te be beyond the reach of manufacturing skill to 
supply this great desideratum. I have seen and measured eartien- 
ware cylinders two feet five inches in internal diameter, forming the 
lining of a well more than 2,000 years old, amidst the ruins of ancient 
Selinuntum,—and these cylinders were as sound and as serviceable as 
when first made. Is it unreasonable to expect that the bakers of clay 
in the nineteenth century might improve a little upon the potters of 
Magna Grecia? Surely we oughc to excel the ancient Greeks in 
mechanical skill, although we may have to succumb to them in 
esthetics. A vessel of this material, three feet square and four feet 
deep, would bold upwards of 220 gallons. What an immeasurable 
benefit would be conferred on the poorer ciasses if such a vessel could 
be supplied at a cost within the reach of their purses! Even if their 


means were too scanty to admit of their paying water-rates, such a 
reservoir would be of signal service were it provided merely to receive 
rain.—Mr. Smirke, at Jn t. Brit. Architects. 
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Ara time like the present, when the cold so ruthlessly attacks 
all of us, small and great, young and old, indiscriminately, and 
the piercing wind howls round our dwellings, and shrieks and 
whistles through every crack and crevice of both doors and 
windows, we cannot call the attention of our readers to any | 
more soothing, comforting, and acceptable a subject, than that of 
a cheap, efficient, and ready mode of warming their habitations, 
and thus enabling them to live, if they will, in almost perpetual 
spring. Notwithstanding the proverbial comfort of an English- 
man’s home, it cannot be denied that ninety-nine houses out of 
every hundred are miserably deficient in means for either pro- 
perly ventilating or warming them. Doors, windows, and fire- 
places are arranged without any regard to their mutual relations 
the one to the other, although through the two former sets of 
openings alone the latter are fed with air. Means of ventilation 
are certainly, as Mr. Rawlinson quotes, not “in the bond,” and 
the consequence is, that in most houses you may, in winter, ex- 
perience, within a circle of a few yards, almost the extreme tem- 
peratures of the tropics and the poles. The cost of fuel being 
an important item in the household expenses of the middle and 
labouring classes, one, two, or three fires, as the case may be, are 
all that ave usually found in their houses. Sitting rooms and 
kitchens may be thus cheered; but bed and dressing rooms, 
passages, staircases—these are icy regions into which oue dreads 
to enter, and in which it is usual to shiver and shake for brief in- 
tervals throughout the day. Into what ordinary house can you 
go, and wait for evena few minutes, without sitting in a horrible 
draught, and without having ears, nose, and legs literally cut in 
two? Try amerchant’s counting house, ora railway waiting room, 
and the result is the same—draught upon draught, whichever way 
you turn, you cannot escape. You, perhaps, try every corner of | 
a room, put up your coat collar over your ears, press your hat | 
savagely down on your head, and, may be, entwine yourself ever | 
so tightly in wrappers, but all to no purpose; the cold draught | 
will make you feel that you are in a house in which the sources 
of heat are concentrated in a few favoured spots, and that, 
where you sit or stand, if only a few yards from them, is in one of 
the regular courses for the air necessary to sustain the fires. 

How can all this be remedied? Is it possible for any, save the 
affluent, to so heat their dwellings that they may enjoy an uniform 
temperature in all parts of their houses, and not feel tempted | 
to rush out into the streets for the purpose of getting warm ? 
We believe a remedy is within their reach, and that at a com. 
paratively small cost. We hope the time is not fardistant when 
rheumatic patients may cast off their flannels, tic-doloreux 
patients lay bare their cheeks, and old people may make light of 
winter, by reason of a general improvement in the means of 
warming and ventilating their dwellings. There would ap- 
pear po good reason why houses should not be warmed, lighted, 
and supplied with water by similar agencies. It would be quite 
as practicable to heat a long row of houses, a street, or even a 
district by contract, as it is to supply it with gas or water. One 
source of heat is sufficient, as one gasometer or one reservoir 
is sufficient to supply many dwellings. Experience has proved 
that hundreds of feet offer no impediment to the transmission of 
heat, and that without appreciable loss. Gardens, squares, and 
roads may all be crossed und re-crossed with impunity, so long 
as ordinary care is taken to protect the piping through which the 
heat-transmitting medium passes. 

These observations apply more especially to the system of 
heating buildings by means of hot water at a comparativel » low or 
about boiling temperature. Other systems have Leen tried. There 
is the hot-air system, the steam system, and the hot-water system 
in which the temperature of the water rises to about 300 deg. 
—all of which have been more or less used for heating Jwell- 
ings, factories, &c.; but none of them appear to accomplish the 
desired end with auything like the simplicity and safety afforded 
by the use of hot water at a comparatively low temperature, and 
where the apparatus is not subject to any pressure exceeding 
that of a head of water afew feet in height. An opportunity 
lately presented itself to us for examining into the nature of | 
arrangements made for warming an extensive range of buildings 
at Chelsea. We were aware that a certain spot of that region 
had been long famous for extensive nursery grounds, but oyr 
knowledge of the district was almost bounded by that of the 
celebrated Chelsea Bun House, which in years gone by we had 
associated with the idea of many hundreds of tons of dough, 
rolled out by machinery and stamped into billions of buns, to be 
at certain intervals distributed like newspapers over all parts of | 
the country. Our knowledge of Chelsea has, however, as we 
have intimated, lately improved by a visit to the works and hor- | 
ticultural grounds of Messrs. Weeks and Co., iu the King’s-road, 
the former being situated about a mile nearer to London than the | 
latter. At the works, the manufacture of hot waier apparatus | 
and horticultural buildings is chiefly carried on, the horticul- | 
tural grounds serving to exhibit the mode of constructing and | 
heating hot-houses, pits, and conservatories, Here we fiud an | 





HOT WATER 





extensive range of buildings scattered over upwards of an acre of 
ground, all heated ky one and the same stove, or boiler, as 
it is called, although the water contained in it seldom 
or ever attains a bviling temperature. The most notable 
feature in the series of buildings is the very extensive 
winter garden which occupies the centre of the frontage, 
the total length of which is 148 feet. This garden is very 
tastefully arranged, the paths being wide, and forming with the 
beds of flowers, a Crystal Palace in miniature. So different is a 
building of this kind, in which there is room to walk, from what 
are ordinarily called conservatories, that we know not how those 
possessed of the latter can reconcile themselves to them, if their 
means and the ground at their disposal enable them to enlarge 
these charming accessories to a house. Upon entering the winter 
garden, even on the coldest day, no chill is experienced, the tem- 
perature is kept uniformly at from fifty to sixty deg. No 
rubbing of hands, no chattering of teeth, or frantic beating of 
the breast, is necessary to comfort, be your stay ever so long; 
neither are you compelled to trot up and down the paths to keep 
the extremities duly heated. The one boiler, of which we have 
spoken, heats not only this winter garden, but all other build- 
ings on the ground, the water being conveyed upwards of 300 
feet in the required direction in cast-iron pipes, carried under 
ground along troughs or channels of brick work, from which branch 
pipes or channels are taken at any point and in any direction re- 
quired. Putting the whole of the structures together, and consi- 
dering them as constituting a single range, the total length of 
building heated by a single boiler would be about 1,300 feet, cover- 
ing an area of 18,600 feet, and exposing to the atmosphere 23,000 
superticial feet of glass. The buildings as actually arranged are 
twenty-seven in number, either of which can be heated sepa- 
rately, the total length of piping equalling 7,000 feet. 

The cast-iron pipes in which the water for heating is conveyed 
are from two to six inches in diameter, according to circumstances 


—two, three, or more pipes being arranged side by side, or one over | 


the other, and carried along under stages for top heat or under 
tanks for bottom heat, the pipes for bottom heat, in forcing pits, 
being sometimes laid in rubble. In large buildings, such as the 
winter garden above allusled to, stacks or ornamental pedestals of 
pipes are used, through which the hot water circulates, thus 
exposing a large surface to the contact of the atmosphere. In 
lengths of piping amounting to 100 feet, it is usual to put joints 
to allow for expansion, but short lengths are not found to re- 
quire any provision except that afforded by ordinary bends. 

We shall now describe the nature of the boiler employed by 
Messrs. Weeks and Co. for heating their premises, the same con- 
struction being equally well suited tur warming cburches, ware- 
houses, factories, railway stations, workhouses, schools, and pri- 
vate dwellings. It consists of one, two, or three circles of pipes, 
arranged vertically and nearly close together, but tapering to- 
wards their upper ends; the fuel is placed within the inner circle 
of pipes, and rests upon hollow bars or pipes. The vertical tubes 
are attached top and bottom to hollow rings or connexions of 
cast iron, rectangular in section, the tubes being jointed into 
sockets cast upon the rings. ‘The illustrations, Figs. 1 and 2, 
show vertical and horizontal sections of a boiler of the largest 
class, consisting of three concentric circles of pipes, the outer 
circle being for convenience detached from the two inner ones, 
the top and bottom rings of which are united together. The fuel, 
which is common gas coke, and which is laid upon a tubular 
grate, is frequently filled up to the top of the vertical tubes, the 
flue passing off through the upper part of the brickwork in which 
the boiler is set. ‘The fuel is served from the top of the boiler, which 
is closed by a leove iron cover, an ordinary furnace door being, 
however, provided at the level of the bars for lighting the fire, 
which, by the by, is never or very rarely extinguished—burning 
both nightand day. A vertical pipe is led up from the boiler, to 
allow of the escape of any steam should it accidentally be formed 


from over-firing, but it is merely a matter of precaution, and very | 


seldom comes into use. The whole of the tubes of the boiler, to- 
gether with the rings in which they are fixed, and the fire-bars, us 
well as all the pipes of the heating system, are ke;t completely 
charged with water, a very small tank, or rather box, being pro- 
vided at one part of the system, so as to maintain a head of a few 
feet of water above the boiler. Valves are placed at convenient 
places, so as to direct, stop, or diminish the flow of water for the 
purpose of regulating the heat of the various buildings through 
which the pipes pass, enabling each building to be separately 
heated to any extent required, or left temporarily out of the sys- 
tem if necessary. In the boiler shown in the illustrations about 
500 superficial feet of surface are exposed, the circulation of the 
water being established soon after the fire is lighted The cold 
water enters the connection at C, C, and after passing through 
the fire bars or tubes, rises at D, D, into the boiler, where it is 
subjected to the full action of the fire, afterwards flowing through 
E, EK, into the various pipes. The boiler measures about 6 feet 
in height, and is 4 feet 6 inches in diameter. 
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Many extensive establishments have been heated by Messrs. 
Weeks and Co., the most extensive being Messrs. F. and A. 
Smith’s nursery at Dulwich. The hot-houses, pits, &c., in this 
case comprise sixty different compartments, and are equivalent 
toa single building 3,000 feet in length, the piping extending 
10,000 feet; all this vast system being heated by a single boiler. 
The workhouse at Whitchapel may also be cited as a remarkable 
instance of what the hot-water system is capable of, a single 
boiler heating 7,500 feet of piping, thus warming the entire 
establishment. Messrs. Henderson’s nursery at St. Johu’s- 
Wood, with 5,500 feet of piping; the establishment of 
Assheton Smith, Esq., at Tedworth, with 6,100 feet of 
piping; that of W. Pearson, Esq., of East Bergholt, with 
4,500 feet of pipe ; and Hornby Castle, with 5,000 feet of piping, 
(the houses in this case being widely scattered, some of them 
300 feet from the boiier) are also successful examples of heating 
by hot water. We should not forget, also, to mention Mr. 
Stocken’s coach factory, Belgrave-square, which has fur the last 
five years been heated upon the same principle. 

After what we have stated, it will not be doubted that the 
hot-water system, as now perfected, is capable of considerable 
extension, and deserves more attention from railway companies 
and manufacturers than it has yet received. There can be no 
reason why the system should not be carried out with consider- 
able advantage in heating railway stations, offices, waiting-rooms, 
and passages, thus avoiding the necessity of open fires, except 
where a cheerful aspect is desirable, which a comparatively small 
fire would be sufficient to insure, From calculations which have 
been made, and which are easily verified, it is found that a length 
of piping equal to that in one of the establishments above re- 
ferred to would be sufficieat effectually to warm every mansion 
on one side of Portland Place, or every shop and warehouse on 
| one side of Cheapside, one boiler being equal to the entire work 
| in each case. 

Considering what is now being done in attempting to improve 
the dwellings of the poor, it is surely worth while to consider 
| how far the comfortable heating of rows of separate buildings 
could be accomplished ; safety, health, and economy, being all 
apparently so easily attained. To railway companies the sub- 
ject appears to us of great importance; many of thei not only 
have gigantic establishments in the way of railway stations and 
workshops which must, somehow or other, during many months 
of the year, be heated, if the comfort of those occupying them 
be cousidered, or a due amount of work be expected from 
them; but many of the companies possess hundreds of 
houses built in convenient localities near their stations for 
the occupation of their servants. We bave little doubt that, 
when the hot-water system is better understood, the attention 
of those interested will be directed to its application to their 
own peculiar wants. 


———————————— 








Pustic Works 1n Hottanp.—Amsterdam, as is well known, is 
called a sea-port, although it is situated at a considerable distance 
from the North Sea. The natural access to Amsterdam is by the 
Zuy-der-Zee, but this small inland sea embanks itself so rapidly that 
it has been necessary to have recourse to an artificial canal of the 
length of eighty kiiometres, which traverses the northern part of 
Holland, and joins Amsterdam to its port, Helder. This work has 
now been constructed twenty-five years, having been found indispen- 
sable to prevent the decay of Amsterdam, which would have resulted 
from the increasing number of difficulties in the navigation of the 
Zuy-der-Zee. The great north canal of which we speak having for 
a considerable length a draught of water quite inadequate to the 
actual necessities of the navigation, it has followed that ships, drawing 
a depth of water greater than the canal affords, have been compelled 
to discharge a portion of their cargo at Helder, and to be towed by 
horses a distance of 80 kilometres, which occupies several days. This 
state of atiairs has now for a long time occupied the attention of 
Government, and geveral plans have been proposed. Those submitted 
by Messrs. Croker and Burn (English engineers) have received 
| favourable reports from commissions specially appointed to investi- 
gate the subject; but certain difficulties, more particularly the large 
expenditure upon forts and military works, bave, up to the present 
time, delayed the execution of this very important undertaking 
These difficul:ies appear now to have been overcome, and there are 
great hopes that this hydraulic work will be taken in hand and 
speedily completed. The point of the North Sea nearest to Amster- 
dam is at a distance of twenty kilometres. Messrs. Croker and Burn 
propose, by the carrying out of their plans, to join the Dutch capita 
to the North Sea by adirect canal 100 metres in width, and eight 
metres (about twenty-six feet) indepth. At the sea extremity of 
this canal a harbour will be constructed, capable of receiving at all 
times merchant vessels of the largest tonnage. The projectors esti- 
mate that these works can be completed at a cost of 30,000,000 
francs (about £1,200,000). The revenue will be derived from dues to 
be received from ships passing, and from 5,000 hectares of land that 
will be recovered by draining a portion of the land. Holland, that 
has prosecuted with so much activity the construction of her system 
of railways, will take care not to neglect her inland navigation, to 
| which, in fact, she owes her commercial prosperity. 
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BURROWS’ 


IMPROVEMENTS 


IN STEAM ENGINES. 


PATENT DATED 24TH JuLy, 1857. 





Tunis invention, by James Burrows, engineer, of Wigan, is proposed 
to be adapted to all kinds of steam- engines, but particularly to marine 
condensing engines. It consists in the use of a refrigerating apparatus 
to be arranged in connexion with the air- pump and condenser, for the 
purpose of cooling the water used for injection in the condenser after 
it has passed through the condenser and air-pump, so as continuously 
to use the same water over and over again in its distilled state, a 
portion of which water is being constantly supplied to the boilers 
generated into steam. 

The illustration shows the arrangement of the refrigerating appa- 
ratus with air pump and condenser as applied to marine engines; 
a, a, is a chamber, having its ends open for the ingress and egress of 
the water; this chamber is provided in its interior with a number of 
tubes 1, 61, arranged so as to present the greatest surface to the hot 
water around them, and any number of such vessels may be connected 
as at a', ai, so as to obtain a sufficient cooling surface. At the ends 
of the chambers where the cold water is admitted, a double rose or 
grid b is placed to prevent the entrance of any extraneous matter. 
At the lowest extremity or surface of these chambers is connected the 
pipe ¢, at the end of which is fitted a tap and nozzle d, projecting into 
the condenser e, at a point near to the aperture by which the used 
steam passes from the cylinder to the condenser. The valve /, 
situated at the lower surface of the condenser, allows of the passage 
of the condensed steam into the air-pump g, which is of an ordinary 
kind, and furnished with a discharge pipe é terminating in the refri- 
gerating apparatus. The cooling apparatus may easily be discon- 
nected, and the several discharges and supplies effected as in an 
ordinary condensing engine, in the event of any disarrangement of 
the apparatus. At the upper end of the air ong bey a delivery valve 
é, by which the water drawn from the condenser by the air pump is 
discharged into the hot well or vessel &, which is in connexion with 
a chamber /, communicating with a chamber a, a, the water being 
forced through the pipes or tubes and injection tap, and into the con- 
denser by atmospheric pressure. The hot well & and chamber J are 
provided with air pipes, into, and by means of which, particles of air 
may freely escape ; thus also the pressure of the atmosphere is allowed 
to force the water through the injection pipe, &c. The action of the 
apparatus is as follows:—The tubes in the chambers a, a, being fully 
charged with cold water, which, in the case of a marine engine, may 
be the sea water kept in a running stream by the motion of the ship, 
or in a stationary engine by means of a force pump or head of water, 
the water to be cooled is brought from the hot well 4, and passing 
around the tubes in the chambers a, a, until cooled, then passes along 
the pipe c, and up through the injection nozzle d, so that, as the 
steam comes from the cylinder, it becomes condensed, and falling to 
the bottom of the condenser in a warm state, is discharged through 
the valve / into the air pump, by the action of which it is returned 
to the hot well and thence to the chambers a, a, to be again cooled for 
injection; thus, a continuous process of generation into steam and 
condensation is performed by the same water, less the loss by leakage 
or accidental causes, without its purity being impaired by contact 
with any other, 








OETZMANN AND PLUMB’S UPRIGHT PIANOFORTE 
ACTIONS. 


PaTENT DATED 25TH JuLy, 1857. 


TnEsE improvements, by Frederick Oetzmann and T. L. Plumb, of 
56, Great Russell-street, Bloomsbury, consist in so constructing the 
“action” of upright pianofortes that the “ hopper,” which is supported 
from the back end of the key as usual, shall take effect directly on 
the butt of the hammer, and cause it to strike the blow without the 
intervention of a sticker or rod; a surface is also formed on the 
hammer butt, which comes in contact with a part of, or fixed to, the 
hopper when the hammer falls off, and so arrests its fall and forms a 
check in its tendency to vibratory motion. The hopper is a part 
raised from the back end of the key, and is fitted and regulated in the 
usual manner. The hammers are suitably mounted on the hammer 
rail, and the contact parts of the hopper and butt covered with 
leather or other suitable material. The invention further consists in 
mounting and applying the dampers on the back end of the keys, or 
it may be to the hopper block attached to the keys, so that the rise 
of that end of the key produced by the act of striking a note removes 
the damper from the string or strings struck by the motion of such 
key. In order to remove the whole of the dampers from the strings 
by means of the pedal, the whole keyboard, or as much of it as is 
necessary, is mounted, so that it can be slid bodily towards or from the 
strings, thus removing the whole of the dampers from or placing 
them in contact with the strings. This sliding action is communi- 
cated by the pedal when required. 

The illustration represents a side view of the parts constituting the 
action of a single key or note arranged according to this invention, 
showing a portion of the key and other parts of a piccolo pianoforte, 
to which the invention alone refers, the object being to keep the piano 
as low as possible. a is the key, mounted and fitted in the ordinary 
way ; 6, bi, the hopper, which in its action is similar to the ordinary 
hopper, excepting that instead of taking effect on the sticker or rod, 
which usually transmits the motion to the hammer, it effects im- 
mediate contact with the butt of the hammer in giving the blow, and 
also acts as a check in the fall of the hammer from the string, while 
the key remains depressed by the finger of the performer; c is the 
hammer rail on which the hammer butt d is supported ; it is mounted 
between the forked parts of two plates ¢, secured to the rail ¢ by a 
wire / running throughout the length of the rail plates e, supporting 
the butts of all the hammers of the instrument, as is well understood ; 
gis the stem or shank, and A the head of the hammer, as usual. The 
butt d is formed with a point of contact for the fly 6! of the hopper, 
so that when the key is depressed it causes the hammer to strike the 
string @ as required, and also to fall off and release the hammer butt, 
in the manner and precisely with the same effect as that produced by 
its falling off the sticker in ordinary pianos. When the hammer is in 








The note being struck, the hammer immediately recedes from the 
string, but is checked and prevented descending to the hammer rest s 
by a projection & on the hammer butt, which comes in contact with 
an inclined part 7 placed in front of the fly J. The hammer butt is 
covered at the parts of contact of the hopper with leather p, p, or 
other material suitable to receive the impact of the hopper fly 0'; 
k' is a thick piece of felt which effects contact with J, between which 
and the leather p of the butt the end of the fly is received. When the 
key ais released, the hammer / again falls against the rest rail s and 
the hopper resumes its position. The fly 5! of the hopper is mounted 
as in ordinary pianofortes with a regulating screw wu and spring v, to 
throw it back into position, as is well understood. In order to insure 
that the hammer will recede from the string i immediately on striking 
the blow, a light wire spring w is introduced, the free end of which 
bears against the butt d, and has the upper end fixed in the hammer 
rail c. 

















That part of the invention relating to damping consists in applying 
the damper directly to the key, the motion of which removes it from 
the string when striking a note, or it may be to the fixed part of the 
hopper, which being fixed to the key is in effect the same thing. The 
illustration shows the damper z affixed to the hopper block 6, which 
is the mode preferred, as its proximity to the strings may be more 
easily regulated by means of the screw y, on which it is mounted ; z 
is a small block to which the felt z or damping substance is attached. 
Instead of mounting the damper as described, it may be affixed on a 
wire q, raised from the key. In order to remove the whole of the 
dampers from the strings, the patentees mount the keys a with the 
support and rest rails on a frame or base, which is free to slide towards 
or from the strings i, i, of the instrument. This base is connected at 
each end by means of suitable rods and levers with the loud pedal, so 
that when it is depressed the whole of the keys a, a, are drawn, say, 
1-16th of an inch forwards, and so withdrawing all the dampers from 
contact with the strings i. When the pedal is released, suitable 
springs throw the keys and dampers back to their proper place. 


GAUNTLETT’S THERMOMETRIC APPARATUS. 
PATENT DATED 14TH JuLy, 1857. 
Tus invention, by W. HI. Gauntlett, of Middiesboro-on-Tees, consists 
in improvements in thermometric apparatus. 

Fig 1 shows the thermometric apparatus, the clock and front part 
being removed, and Fig. 2 a longitudinal section of the same. C, C, 
is a tube of zinc, which is the material preferred to be used, and it is 
desirable to have it as long as conveniently may be. One end of this 
tube is opened and rendered flat and fixed to the projection D*, fixed 
at right angles on the plate D, which is fixed to the case. The 
projecting plate D*, where it comes in the notch or recess, is made 
with a knife edge E, and such knife edge and the recess in which it 
acts may be‘of steel or other suitable hard material. ‘Ihe other end 
of the tube C has a link or eye fixed to it when the apparatus is to be 
suspended by the tube, as is the case with respect to the instrument 
shown in the illustration; but when the case of the instrument or 
other end of the tube is to be fixed, the outer end of the tube C will 
be free. I isa rod of wood, preferring yellow pine for this purpose, 
though other material may be used in place thereof. The 
outer end of the rod I is fixed to the outer end of the tube 


contact with the string i the fly ! of the hopper will have fallen off. C, as is shown; the other end of the rod has fixed to it hooked 





formed ends, having a knife edge K resting within the recess or notch 
in the lever F, and such knife edge and reeess are made of steel or 
other suitable hard material. L is a spring constantly acting to draw 
one end of the lever F towards it. To the lever F is fixed an arm G 
by the screws H, H. The arm carries a marker at its other end, and 
the arm G is made with a tendency to bear or spring towards the 
surface of the barrel or cylinder O, on the surface of which the paper 
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or suitable material to be marked is applied. M is the clockwork 
movement to measure time, and the same may be arranged in an 
suitable manner for going the length of time desired. The clockw 

or mechanical movement gives motion to the screw shaft or spindle N, 
which gives motion to the cylinder or barrel O, so as to cause such 
cylinder or barrel to rotate in any desired time. The patentee claims 
the combination of thermometric apparatus with clockwork suitable 
for obtaining motion between the marker and the paper or surface on 
which the marker acts. 


WEBSTER’S PERMANENT WAY OF RAILWAYS. 
PATENT DATED 18TH SepTremBeER, 1857. 


Tus invention, by Thomas Webster, of 13, Place du Havre, Paris, 
consists, first, in an improved construction of intermediate and joint 
chairs, and also in an improved construction of switch. Fig. 1 shows 
a transverse section of the rail and of the chair, which consists of two 
pieces of angle iron a, a; one side of the angle iron being bent to fit 
the section of the rail b, the rail 6 being held between the two pieces 
of angle iron by means of the bolt c passing through the angle irons 
and the rail. The other side of the angle iron is made flat, and is 
fixed to the sleeper by the spikes d, or by other suitable means, The 


_| joint chair for the ends of rails is shown in Fig. 2, which is a trans- 


verse section, ‘The chair is formed of two pieces of angle iron a, a, 
and between the angle iron and the ends of the rails are placed two 
fish plates 4, b, and bolts c, c, are placed through the angle iron and 
through the rails and fish plates, the other side of the angle iron 
being fixed to the sleeper by means of the spikes d, or by other 
suitable means. ‘The improved switch is shown in transverse section 
at Fig. 3; @, a, are tongue or moveable rails attached to the ends of 
the fixed rails by means of fish plates, the flexibility of the former 
being sufficient to allow them to bend to the requisiteextent. They 
are formed in two lengths, which are connected together by means of 
the fish plates 4, so that the thin portion a! of the tongue rails which 
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are most exposed to wear can be replaced without replacing the whole 
of the rail. The portion of the line c against which the thin ends a! of 
the tongue rails come are formed of rails of a shorter length than the 
ordinary length of rail, by which means this portion of the line which 
is most exposed to wear can be more readily replaced. Fig. 4 shows 
a transverse section of the chair or support in which the fixed rails of 
the switch are fixed. The chairs or supports are made in two parts, 
each part consisting of a piece of angle iron a; one side of the angle 
iron being shaped or formed to fit the side of the rail 4, the other being 
fiat and fixed to the sleeper by means of spikes or otherwise; the rail 
is held between the two angle irons by means of bolts ¢ passin 

through the rail and through the angle irons; the bottom of the rai 

resting on the sleeper. ‘Ihe angle iron a forming the portion of the 
chair or support on the inside of the rail is formed with longer sides 
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than the angle iron forming the other portion of the chair or support. 
It is let into the wooden sleeper to allow the tongue rail d to rest and 
work on its upper surface, as shown. When the tongue rail comes 
close to the fixed rail the inside angle iron must be dispensed with. 

The patentee also describes in his specification a plan for con- 
structing crossings. The wing rails are made in two parts, so that 
that part which is nearest the point and which is most exposed to 
wear may be removed without removing the whole of the wing rail, 
and this portion of the rail is formed of a rectangular section, so that 
when one side is worn it may be turned round and another side be 
exposed to wear, and in order to hold the middle rails and the point 
rail in their proper position, instead of holding them in a cast-iron 
chair, the patentee places a piece of angle iron on the outside sides of 
the middle rails (one side of the angle iron being formed to fit the 
section of the rail), and filling pieces are placed between the middle 
rails and the point rail, and a bolt passes through the angle irons 
and through the rails and filling pieces, and bolts the whole together ; 
the pieces of angle iron being fixed down to the sleeper. 








ON UTILISING AND DEODORISING THE SEWAGE 

MATTERS OF DWELLING HOUSES. 
By J. Luorp, MD., M.R.C.S., &e.* 
ALTHOUGH sanitary science is one of the latest of the recog- 
nised branches of knowledge which have sprung up in modern 
times, there are, probably, few that have brought greater benefits 
in theirtrain, Having its chief origin in the philosophical views 
and practical observations of the physicians of the last century, its 
maxims have been taken up by statesmen and philanthropists, 
and pressed with their strongest arguments upon the attention of 
the public. In nothing have its dictates become more evident 
than in the more airy construction of dwelling houses, particu- 
larly in large cities; and the greater scope and freedom which is 
allowed within their streets, enclosures, and public buildings to 
the access of atmospheric air. As a new science, however, it 
cannot be supposed to be free from many imperfections, nor can 
the best practical rules derived from its principles be supposed 
as yet to be completely understood and fairly reduced to practice 
It is to the latter consideration that I am inelined to ascribe the 
present, but not very long dated, practice of managing the sew- 
age of large towns solely by large dilutions and flushings with 
water—a proceeding which may have also arisen from the 
following reflection. 

The excellent sanitary effects produced under almost all 
circumstances by free ventilation—a practice derived from 
carrying into effect the scientific principles involved in the 
production of aerial cwrrents, and the diffusion of gases, have, 
perhaps, led naturally to the idea so prevalent, that the best and 
only way of managing sewage is by vast quantities of water. 
And no doubt, when the offensive matters to be removed are not 
in large quantities, it has great facilities and many recommenda- 
tions. Thus, in c»untry houses and small towns, with a plentiful 
supply of water in a rapid stream, the whol is cleared off in a 
kind of ‘self-acting manner, generally, however, without being 
utilised, and not seldom, even on the smallest scale, without per- 
meating more or less in time into wells and water courses, or 
other reservoirs for water necessary for human use or for domes- 
ticated animals. But on the enormous scale with which sewage 
is to be dealt with in the large towns, the latter evils are vastly 
increased, to the extent of polluting the rivers and sewers to a 
fearful extent, evident both to the sight and smell, and but too 
plainly injurious to the public health. Nay, the extremely un- 
pleasant fact has been disclosed by the microscope and cheiical 
inquiry, of the actual presence of particles of excrementitious 
matter in the water drank in certain localities, and which parti- 
cles have also been strongly suspected to have the power, under 
certain circumstances, of communicating cholera, and possibly 
other diseases of the most dangerous nature.’t 

These considerations are surely worthy of serious attention, 
and I shall proceed to examine the reasons why the principles of 
dilution and diffusion, which act so well in ventilation, do not 
work satisfactorily in the case of sewage. 

In the first place, it is gas—atmospherie air—that, in the case 
of ventilation, acts upon other gases of a noxious character with 
the effect of attenuating, purifying, or decomposing them. But in 
the case of sewage, a liquid has to act not only upon other liquids, 
but also upon solids, a large portion of which are utterly insolu- 
ble, and difficult to be acted upon either chemically or by 
hydraulic power.{ In fact it is well known that vast quantities 
of offensive matter remain in the sewers in spite of any amount 
of water, even to the extent of causing complete obstruction, and 
sometimes rendering necessary the disgusting process of open- 
ing up the sewers in the most public thoroughfares to clear 
such obstructions by manual and mechanical means.§ 

The most important point of difference, however, between the 
two cases arises from the powerful interference of the putre- 
factive process to which sewage matter is peculiarly liable, com- 
posed as it is of highly animalised principles, so liable to spon- 
taneous decomposition. A still more uvfortunate circumstance 
increases the evil a thousandfold. The putrefactive tendency, 
although powerful as a spontaneous process, is great!y increased 
by the ferment which matter already putrified affords to that 
which is newly produced. Thus urine, which in clean vessels 
and cold weather remains long without becoming putrid, begins 
almost immediately to decompose when brought into contact in 
the usual way with the ferment formed on the sides of urinals 
and sewers,|| &c. 

The evil is even still further increased by the admixture of 
fecal matter, which of itself acts as a powerful ferment to the 
urine—at the same time affording a vast supply of the most 
noxious and offensive gases—the produce chiefly of su'phur, 
phosphorus, and carbon, which exist so largely in its compos ition. 
Neither can mere dilution possibly overcome such powerfu! ele- 
ments of evil except when carried to the very large extent already 
alluded to, and assisted by a rapid stream and large fall, so as to 
afford sufficient hydraulic power to act upon it mechanically. 

On the contrary, by increasing the surface and the bulk of the 
offensive matter, it makes a great evil vastly greater. In the 
late reports of the commissioners appointed to investigate the 
questions connected with the great intercepting sewers proposed 
in London, they suggest diluting (that is, increasing in bulk) 
the daily sewage of each individual to more than 7 cubic feet, 
with the view of deodorising it ; whereas I propose, by the plan 
which I shall proceed to explain, to produce the same effect by 
reducing it in bulk to as many cubic inches and even less, and to 





* A paper read before the Chemical Section of the British Association at 
Dublin, 1857, with notes and additions. Its publication has been deferred for 
the purpose of corroborating and extending some of the observations, and ob- 
taining proper illustrations, It refers to the same processes as those lately 
patented for “ utilising and deodorising sewage matters of dwelling houses,” 
&ec., illustrated and explained in last weck’s ENGINRER. 

t See the observations of Drs, Budd, Snow, Lankester, &e, 

$ See in particular the late report of Mr. Goldsworthy Gurney in con- 
firmation of this point. 

§ See “General Report on the Sanitary Condition of the Working 
Classes,” presented to Parliament, 1842. 

i During certain stages of the putrefactive process, this liquid throws down 
in the solid state the great mass of the solid matters contained in it; thus 
accounting for so much more of the solid matters found in the sewers than 
what might have been expected, had it always, as generally supposed, re- 
mained in the liquid state, 





even a less number of ounces in weight. The sanitary state of 
the large towns is therefore still most unsatisfactory, particularly 
during the summer months, however much improved they may 
be as to the ventilation, &c., of the streets and houses and places 
of public resort. 

Being in a manner built upon a vast mass of putridity and 
filth composed of so many miles of sewerage, the fact of all this 
pollution being underground is very far from entirely removing 
the evils of i. It is, in fact, a gigantic scheme for hiding or 
covering dirt, against all the good old advice for carrying it 
away. But neither diluting, floating, or flushing it, as it appears, 
will answer the purpose. Like murder, to which it is not dis- 
tantly allied, ‘it will out”—not only to the pollution of the 
streams and sewers, but the gaseous emanations also from such 
a large surface must be enormous, and find their way in great 
quantities to mix with the air breathed by the inhabitants. To 
try to prevent this, gully holes and all such openings 
are trapped, and even the mouths of the large sewers are 
treated in the same manner when particularly offensive. 
But these gaseous products must go somewhere. They cannot 
be pent in for ever under ground. A great quantity 
must find its way back, one way or another, to the streets 
and houses, as the health and duration of life of the inhabitants 
of large towns too plainly show.* There must be some principal 
cause for the far greater mortality in large towns, in comparison 
with the open country, and it is not difficult to divine its nature. 
I find it just stated by an eminent publicist, and which, I be- 
lieve, is generally admitted, that the permanent inhabitants of 
cities die off in the third generation, and towns would therefore 
soon be depopulated unless recruited from the country. So that 
living just above such filth-channels does not seem to agree with 
people, however costly and well-planned such contrivances may 
be. As water-courses they are excellent and most necessary ; 
but I am strongly of opinion they are not the proper carriers or 
receptacles of the solid matters of human evacuations, I may 
also here observe, that large and extensive as they are, they can- 
not be made universal, from want of water. In many crowded 
places, the worse forms of cesspools are still in use, to the effect 
of rendering such places almost uninhabitable. A public writer, 
not long since, showed how it would be necessary to hunt after 
every stream and rivulet near London, to assist in cleansing it. 
But according to the report of the commissioners, already 
alluded to, even this resource is not available ; for they describe 
that the earth in the outlying districts is so permeated with 
sewage from cesspools as to be utterly impure + What can such 
water as that cleanse? How such districts can cleanse them- 
selves, seems rather the question, than how they ean furnish 
water to cleanse London, or other towns similarly situated. 

Such considerations seem to prove, that what has been called 
the system of water-carriage for sewage has arrived at its ex- 
treme limits, and not only cannot be pushed further, but seems 
to call loudly for a thorough change. Whence the increasing 
complaints, year after year, from this cause? The increase of 
population does not entirely account for such increasing com- 
plaints. The real, or chief cause, I believe to be the tendency 
to accumulation in the sewers already noticed, as well as the 
silting up of the beds of the rivers with deposits, layer upon 
layer, of decomposing organic matter.{ Other bad effects natu- 
rally follow this state of things—viz, the progressive infiltration 
of the subsoil with putrid matter, and its gradual permeation by 
mephitic gases. Lastly, and no doubt the worst effect of all— 
the approach towards the point of saturation ; when the absorb- 
ing and deodorising power of the earth § and water is nearly neu- 
tralised, and a great mass of emanations seem all at once to enter 
the atmosphere, and produce the most serious and fatal results. 

Everything appears to me to show the existence of such a 
point of saturation, on arrival at which, epidemic and _pestilen- 
tial diseases immediately spring up. I have known myself such 
vccurrences to take place even in single houses placed in the 
midst of open fields. A patrefying pool, into which everything 
had been thrown, had existed for years; but at last the subsoil 
became saturated, and a severe outbreak of fever was the im- 
mediate result. 

Such, probably, is the history of many pestilences, which must 
become more frequent and more fearful in such places, as they 
approach nearer and nearer to the point of general and complete 
saturation. It is, therefore, to prevent such an undesirable con- 
summation, that I venture, with much deference, to propose a 
reversal of the system which seems to be rapidly leading to such 
mischievous results. 

Before doing so, however, I cannot help referring again to what 
now occupies so much of public attention, viz., the attempts to 
remedy the evils I have just commented upon, by the construc- 
tion of the enormous intercepting sewers, recommended for puri- 
fying the Thames, The objections I have brought forward in 
the strongest and plainest manner I could think of, to the present 
system of sewerage appear to me to be increased a hundred-fold 
by the concentration of so much noxious matter within two such 
long and relatively narrow channels, and confining it in them 
during its sluggish progress nearly to the sea, a distance of up- 








* It has been lately stated by Dr, Snow (paper read at the Epidemiological 
Society), that he considers the bad health of the inhabitants of towns to de- 
pend solely on the depraved quality of the water drank, and not at all upon 
the putrid exhalations from sewers, &c. I regret being utteriy unable to agree 
with him in such an opinion, which I think is against facts. That certain 
workers on animal matters, where there is some degree of bad smell, shou!d, 
as he says, be not unhealthy, appears to me to prove little or nothing. Such 
a view would make it unnecessary even to pay the least attention to ventila- 
tion in crowded places ; which, no doubt, is chiefly useful in renoving gaseous 
emanations, How is it possible that gaseous products from sewers and cess- 
pools which, when but \ittle diluted, produce instant death or immediate 
pestilential disease, wil! not produce slower but more general effects when 
diffused through the whole atmosphere of cities? Impurity of the water 
drank is, no doubt, a great evil; but the removal of the sources from which 
itis drawn further off is, 1 fear, but a temporary remedy, unless means be 
adopted for preventing sewage finding its way to the water-courses; on the 
principles of preventing which, generally, 1 am very happy to find that Dr, 
Snow agrees with me, 

+See an account in Dickens’ ‘* Household Words” of the State of the 
Cesspools in the Outskirts of London, 

t A question was asked by Lord St. Leonards in the House of Lords, at 





the close of last session, as to the state of the river Liffey flowing through 
Dublin, which he had been told was greatly silted up with putrid matter, I 
was told there that it was a fact by a high official authority, What makes 
the circumstance of great interest is, that the Liffey has been embanked in 
the most splendid and effective manner in its whole course through the town, 


Now, this is the chief remedy recommended lately by Lieutenant Colonel 
Kennedy, of the London Board of Works, and also by Mr, Goldsworthy Gurney, 
for the purification of the Thames, But if not successful in Dublin, how can 
it be so against a vastly greater mass of filth in London! In fact, the more I 
consider the subject, the more it appears to justify the old remark, that 
** prevention is better than cure”—indeed, the only remedy this evil admits 
of; and that it is pre-eminently a case in which ‘‘ reform should commence 
at home "—the want of which no “ general measures” or great public works 
will ever remedy, 

§ An excellent remark was made by Mr, Mechi some time ago, viz., “that 
the earth is the great deodoriser,” which no doubt it is, and the most power- 
ful (until completely saturated); and into it ail human refuse should be con. 
veyed for safety as well as for use. So said the sacred and first sanitary 
reformer (see Leviticus), But as water does not dissolve much of it, at least 
until most of its particles are loosened by putrefaction, and so rendered nearly 
useless, I respectiully submit to Mr, Mechi that it is better in every way, and 
cheaper, to diffuse it to the earth and country generally, in the concentrated 
state I propose, than merely by an endless amount ef pipes to a few localities, 
as has frequently been proposed by agriculturists and others; and which, on 
any large scale, must render such places most unhealthy. 





wards of twenty miles. How are we to be certain that sufficient 
water can be obtained at all times to prevent such a mass from 
becoming utterly intolerable, and that during the worst periods 
of the year, the long droughts of summer and autumn? Is 
there no danger from accidents to the water-works, or the burst- 
ing of the sewers themselves from storm water, and the serious 
effects that would immediately follow? Is not the fall too small 
to ensure anything like a sufficiently rapid and effectual transmis- 
sion of the sewage? Such causes were considered fatal to the 
scheme, only five or six years ago, by a commission of inquiry, 
composed of most able individuals, and their decision still ap- 
pears perfectly well-founded and correct. The following obser- 
vation also seems to me to bear strongly and most conclusively 
against the plan. Jf the whole body of the river, including the 
tidal water, is not enough to absorb and deodorise the sewage, how 
can tt be done by the comparatively small quantity which can be 
made to enter the great sewers in the summer and autumn seasons?* 
In short, for the reasons already given, and many‘otbers, it ap- 
pears to be a most hazardous and expensive project, pro- 
mising little good (if it does not even cause serious injury), in a 
sanitary point of view, and utterly useless for economic pur- 
poses ; a most important national object, to which I shall next 
briefly direct your attention. 

Various ingenious plans have been proposed for this most im- 
portant and necessary object, viz., the means of obtaining the re- 
fuse of —_ towns to fertilise the country, which greatly requires 
it to supply the exhaustion produced by furnishing food to so 
many millions of persons at a distance. 

Time and space will allow me to refer only to the Leicester 
works, formed for this purpose, which, although I regret to say 
they have not been successful, still having been tried on a large 
scale, and planned in the most admirable manner, they have 
brought to light many valuable facts which will afford useful 
hints to parties making similar attempts.t 

One of the first things that struck me in examining the 
Leicester sewage works was the large quantity of the so called 
“solid sewage” lying on the grounds, not appearing, although 
sold very cheap, to afford the farmers sufficient inducement 
to carry it off. One of them told me, “It really appears to 
produce but very little effect ; even the lime contained in it is use- 
less ;” which, no doubt, was true, from its having become car- 
bonated. For such a result as thisI was fully prepared, by what 
I had observed of the effects of putrefactive fermentation on or- 
ganic matter generally : once in operation, it proceeds rapidly to 
disintegrate their elements, which are resolved into gases or 
carried away by water. A familiar fact, illustrating this ten- 
dency, is observed in attempts to cure meat which has begun to 
putrefy : the progress of which hardly any amount of salting and 
pickling will prevent from completely spoiling it. The putre- 
factive ferment already alluded to renders these changes still 
more rapid and certain, and, in fact, their progress cannot be 
arrested until complete decomposition is effected. A stat t 
made in the late report of the commissioners has a strong prac- 
tical bearing upon this point. They state that by no known 
process of precipitation or elimination can more than one- 
seventh of the solid matters of the sewage be recovered after 
once it has been mixed with water and putrefaction begun ; this 
is, in fact, what we have just seen was also proved on a very 
large ecale at Leicester. ‘he plain and inevitable deductions, 
therefore, which appear to me to arise from these and other con- 
siderations connected with the subject are, that no solid improve- 
ment can be made in the purification of towns by the use of 
water. Even in vlose pipes, or other close vessels where the at- 
mosphere is excluded, as proposed by several parties, the result 
will be unsatisfactory, owing to the simple fact of the large quan- 
tity of air present in a dissolved state in the water used, and, be- 
ing assisted by the ferment, it is fully capable of producing 
active putrefaction. Even such extraordinary and expensive 
precautions as these, appear therefore, if carried into effect, to be 
totally incapable of remedying the evil. 

There remains, therefore, only to consider whether there are 
any other means of meeting the difficulty independent of the use 
of water ; and I now proceed to develope the plan which I have 
to propose for that purpose, and even to separate all water natu- 
rally contained in the excretions, thus getting rid at the outset, 
as I trust I shall be able to prove, of some of the most formidable 
difficulties which beset the subject. It is, however, in the first 
place necessary to ascertain what is the real quantity, or near it, of 
these matters which are to be dealt with in reference to a certain 
amount of population. Hitherto, it has been the practice of engi- 
neers and others to computeits measure in cubic feet when mixed 
with the water used for its dilution and removal ; but such a com- 
putation is quite useless for our present purvose. For the end now 
in view it is necessary to obtain, as near as possible, a correct 
average of solid and liquid excretions for each individual, from 
which it is easy to calculate the whole quantity in any locality 
from the usual statistics of population. Sufficiently correct 
data for forming these averages are available from the works of 
numerous observers, as regards the urine. With reference to 
what are called the solid evacuations, their weight in several 
instances has been carefully ascertained, and I am inclined to 
think that five ounces daily for each individual is very near the 
average, though perhaps a little below it; but it would be con- 
venient to assume it as the average because easily reduced to 
decimal proportions. The daily quantity of urine is found to 
vary greatly in different individuals, and even in the same per- 
sons under different circumstances; and has been found by 
different observers to range from a little below twenty ounces 
daily to rather more than seventy. Upon the whole I am 
inclined to consider forty ounces, or two imperial pints daily, a8 
a sufficiently correct average for the practical purpose now in 
view. A question of much greater importance is, what is the 
real quantity of solid matter in the excretions as an average? In 
the case of urine it is plain that the proportion of water is very 
great, and I shall presently refer to very careful and valuable 
data for estimating it, that have been kindly furnished me for 
that purpose. Referring now, however, to the solid evacuations, 
they are found, like most organic compounds, to contain a very 
considerable quantity of water, and much less solid matter than 
generally supposed, a fact which greatly lessons the difficulty of 
managing them in the dry state. In one instance I found the 
weight daily for a week in succession to be reduced, by the spon- 
taneous process of drying I propose to adopt, to one ownce, 
simply by the abstraction of water. In other cases it was found 
to be one ounce and a-half daily, and never more than two 








* This is, no doubt, a question of great difficulty, and has been much dis- 
cussed since this paper was read. But the discussion appears lately to have 
gone rather against it, as it would appear by Mr. Gurney’s report, already 
alluded to, in which he does not appear to approve of the great intercepting 
sewers. My own impression still is, that they would be only a great aggravation 
of the present large sewers, such asthe Victoria—the gas from which was lately 
so powerful as to kill several persons—to explode and to burn when ignited. 
The chief good that water can do, under such circumstances, is to dissolve a 
portion of the gaseous and other elements set free by putrefaction, and pre- 
vent them all co ning up to the atmosphere. It is, however, one of the chief 
causes of the putrefaction, and increases the bulk of the offensive matter to 
an enormous extent. : 

t See also paper and discussion on the subject in the Journal of the Society 
of Arts, by Mr. F. Cooke, 1856, 
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ounces, This is surely no formidable quantity to be managed, 
when, as I shall presently show, it is also rendered hard and 
inodorous, and by this process it may be removed like any 
other rubbish, without difficulty and without observation. It 
is not necessary for our present purpose to refer minutely to the 
chemical constitution of the comparatively solid or the liquid 
excretion, but it is satisfactory to know that there is nothing in 
the careful analysis of fecal matter lately made by Dr.Marcet, one 
of the physicians of Westminster Hospital, London, to contra- 
vene the principles of management now proposed, but, indeed, 
the contrary.* It is found to contain large proportions of phos- 
phorus and sulphur, to which its natural ill-odour 1s probably to 
be ascribed, but which, in the form they thus occur, must be 
most valuable as fertilisers. It contains also a definite chemical 
organic compound which Dr. Marcet has named “excretin,” 
containing a large proportion of carbon in a form that will 
readily assimilate with plants, facts which show its import- 
ance to agriculture, contrary to what has been lately ad- 
vanced by an eminent writer. Proceeding now to the data for 
estimating the average of solid matters in the urine, I have great 
pleasure in referring to the very valuable tables and observa- 
tions of Dr. Moffat, of Hawarden They are bighly interest- 
ing, as giving individual as well as aggregate averages, founded 
on caretui voservations conducted patiently for nearly two years. 
They also appear to show the important and curious fact of the 
influence of ozone in determining the quantity of solids in the 
urine; and also taken in connexion with my own observations 
on the quantity of solid matter in the faces, show the rather un- 
expected fact that the urine contains fully twice as much solid 
matter as the former. 
(To be continued.) 





CHEMICAL. 


PURIFICATION OF SUGAR AND SACCHARINE SUBSTANCES, 


A mutuop of defecating saccharine liquids, which obviates the 
injurious influence of lime, while at the same time it does not 
interfere with the advantages gained by the use of this substance, 
has recently been brought under the notice of the French Aca- 
demy of Sciences, by M.j Bassett. It is based upon the well- 
known reaction of lime with fat acids in a free state, or with al- 
kaline soaps) When the compound of sugar with lime, known as 
saccharate of lime, is brought into contact with a solution of 
soap, the sugar is separated from the lime, which enters into 
combination with the fat acid of the soap, and the alkali of the 
soap remains dissolved in the liquid. 

When the defecation has been effected with an excess of lime, 
and the scum has been removed, it is sufficient to cool the liquid 
below 40 deg. C., then to add the proper quantity of soap svlu- 
tion, stirring the liquid meanwhile, and afterwards to heat the 
whole to the boiling point. The scum that has formed, consist- 
ing of a lime soap inclosing the impurities of the liquid, is then 
removed from the surface, and the liquid remains perfectly limpid 
and of an agreeable fresh taste. 

This methcd has been submitted to the test of practice on 
the large scale at the sugar refinery of MM. Bonzel, Fréres, at 
Hambourdin, near Lille. With very dilute saccharine juices from 
beet-root, the lime soap did not rise completely to the top of the 
liquid, on account of its density, but by passing it through a 
filter of charcoal, that had already been used, the clarification 
is complete. In all cases the taste and smell had become per- 
fectly agreeable. The crystallisation took place readily, and the 
molasses wes equal in quality to that of sugarcane. The quantity 
of soap to be used should not be quite sufficient to remove the 
whole of the lime, for the crystallisation takes place better when 
the liquid contains some lime. 

Saccharine liquids in a state of fermentation require to be 
saturated with lime previous to the treatment with svap, since 
the carbonic acid generated by fermentation decomposes the 
lime soap. The sacchariue liquids purified in this way are 
almost insusceptible of spontaneous fermentation. 

This method of double defecation does not require any special 
apparatus; it may be practised by any workman of ordinary 
intelligence, and it is attended with a great saving as regards 
animal charcoal, which the inventor hopes to be able to supersede 
altogether in the production of raw sugar, and to reduce the 
quantity 30 per cent. in the refinery. 











AMOUNT OF CARBON AND SILICIUM IN PIG IRON, 
Considerable differences exist between the statements of the 
amount of carbon in the different kinds of pig iron, and with the 
object of clearing up the uncertainty Hr. Buchuer ¢ has made 
several analyses, which gave the following results :— 


1 2 3 4 5 6 7 8 9 
Carbon .. 414 3°30 409 375 3:31 303 340 270 213 
Graphite 2 6s oe oe oe ee ee oe oe oe 
Silicium OOL O01 O26 027 trace 015 014 O10 010 

10 = #il 12 13 14 15 16 17 18 
Carbon... .. 3°60 3°34 2°72 2:17 1°35 1:18 O71 O38 O26 
Graphite .. as ee O20 211 2°47 242 270 3°28 3°83 
Silicium 066 010 026 OV9 U70 O66 153 162 O59 


The numbers 1 to 4 represent lamellar white pig iron; 5 and 6, 
blueish white vesicular pig iron with radiated granular struc- 
ture ; 7 to 10, white pig iron; 11 to 13, mottled pig iron; 14 to 
18, grey pig iron. 

Hr. Buchner was unable to detect any sensible amount of 
graphite in lamellar white iron as stated by Bromeis, although 
he observed that grey iron was frequently imbedded in the mass 
where it presented cavities. 

The amount of silicium is less in white than in grey pig iron, 
and almost disappears in lamellar white pig iron. 

The grey pig iron shows a tolerably constant amount of 
graphite. This graphite from grey pig iron was formerly re- 
garded as a compound of carbon with silicium, or of iron’ with 
carbon, but both opinions are more probably incorrect. The 
larger amount of silicium in grey pig iron supports the opinion 
that the reduction of silica does not take place except at the 
high temperature required for producing grey pig iron. 

These analyses were made by burning the graphite and combined 
carbon, obtained by the action of chloride of copper in the iron,and 
weighing the carbonic acid thus produced. The graphite was esti- 
mated by digesting the iron in dilute hydrochloric acid, with the aid 
of heat, until evolution of gas ceased. ‘I'he solution was then filtered 
through asbestos, washed with boiling water, alcohol, and ether 
successively. These solvents take up a sensible amount of car- 
burretted hydrogen compounds, apparent from the colour they 
give to the liquids ; and Hr. Buchner is of opinion that, owing 
to the general neglect of using these solvents, the amount of 
graphite is in most instances estimated tuo high. A certain 





* See Philosophical Transactions, 1856, 
t Comptes Rendus, xiv. 1097. 
+ Sitzungsbericht der Kais. Akademie, xxy. 





amount of silica is mixed with the graphite thus purified, so that 
it is necessary to burn it and weigh the carbonic acid produced. 





PRODUCTION OF BLACK OXIDE OF MANGANESE, 

Mr. Gatty, of Accrington, has obtained a patent for a method 
of working up the waste liquors obtained in the production of 
chlorine, It consists in converting chloride and sulphate of man- 
ganese into nitrate of manganese, for the purpose of obtaining or 
re-producing black oxide of manganese, and in applying the 
gases and vapours disengaged by the decomposition of nitrate of 
manganese in the production of sulphuric acid. 

For this purpose the residual liquid from the preparation of 
chlorine, containing chloride and sulphate of manganese, is 
evaporated to a small bulk, and, betore crystallisation, mixed 
with a quantity of nitrate of soda or nitrate of potash, chemically 
equivalent to that of the manganese salt, i.e., eighty-five parts by 
weight of nitrate of soda for seventy-two of dry chloride, or 
eighty-four of dry sulphate of manganese. This mixture is dried 
at a gentle heat, and then heated to dull redness in an iron retort, 
fitted with a pipe to conduct the nitric and nitrous acid vapours 
disengaged during this operation, into the leaden chamber, or 
throngh a condenser fot the purpose of separating the nitric 
acid from the nitrous vapour, 

The calcined residue, consisting of black oxide of manganese 
mixed with sulphate or chloride of sodium, is then washed, to 
separate these salts from the oxide, which is dried and used 
again in generating chlorine, 


SOCIETY OF ARTS. 
Wednesday, March 3rd, 1858. 
Henry Coxe, Esq., C.B., Vice-President, in the chair. 

THE paper read was “On the Progress of the English Light- 
house System,” by Mr. A. G, Findlay. The subject is, just at 
this time, of considerable importance, as legislation will probably 
be brought to bear on it, and also from the fact of the system of 
steamers’ lights being now under discussion, Mr, Findlay showed 
that the credit of the invention of the reflection as used in Eng- 
lish lighthouses was due to William Hutchinson, Harbour 
Master of Liverpool, who applied them iu the lighthouse erected 
near that port in 1763. It has been, of late, usual to attribute 
the invention to the French, which, however, was not the case, 
as they did not use them till 1783 The principles of the excel- 
lent reflectors exhibited were explained, and that there were some 
advantages in their use over the lenticular system which justi- 
fied their retertion in certain localities, The dioptric, or lenti- 
cular system, perfected by M. Augustus Fresnel, and generally 
known by his name, was described, and the refractive and reflec- 
tive power of its lenses and zones were shown by diagrams and 
examples. The greater portion of the lenticular lights erected 
in England were constructed in France, which had the precedence 
in their manufacture, arising from the facial embarrassments 
which effected our glass manufacturers, till after a large portion 
of the first order apparatus were erected. But since the repeal 
of the duty, that famous house, directed by Messrs, Chance, 
have very successfully combated the difficulties, and now pro- 
duce a very fine glass, with which the almost only lenticular 
apparatus made in England is constructed. The fine light at 
Lundy Isle is an example of their skill. 

The holophotal system invented by Mr. Robert Stevenson, of 
Edinburgh, was illustrated by a very beautiful fourth order 
revolving apparatus, exhibited by Messrs, Wilkins, the light- 
house engineers, and its efficient and perfect action was fully 
illustrated. A source of great confusion and consequent danger 
has arisen from the great improvement in the lights carried by 
steam vessels, which, from the examples shown, as constructed 
by Messrs. Oliver, and also by Messrs. Wilkins, rivalled in 
brilliancy those shown by the floating-light vessels, and hence 
many acciderits have arisen. But it was shown that the present 
lighthouse system was as near perfection as we could expect with 
our present means. In order to increase the efficiency of 
our lights, the electric light was considered to be the great 
advance necessary, and the magnetic light, designed by Professor 
Holmes, was thought to be the form in which it would be best 
applied. It was stated that this fine light would shortly be 
shown from our South Foreland Lighthouse. The well-known 
and excellent electric light of Mr. Dubasey, was exhibited in a 
lenticular apparatus, under the direction of Professor Goodeve 
and Mr. Cook, and the effect was very beautiful. A new 
electric lamp, by Mr. C. W. Harrison, was also exhibited, the 
arrangement of the electrodes being on a different and improved 
principle from those formerly in use. 

Two charts of the English Channel which were exhibited, 
showing the wrecks and collisions which took place in five years, 
demonstrated one important fact—that they occurred mainly in 
the vicinity of our lighthouses—a result attributed to the prac- 
tice of ships and steamers making for the dangers which these 
lights warned them against. 

The future improvement of our lighthouse system, by which the 
danger of mistakes from steamers’ lights and that arising from 
the vicinity of the coast, was indicated by an adoption of the 
system of floating lighthouses proposed by Mr. George Herbert. 
This excellent and novel system, in its simplest form, was that 
of an upright buoy, moored from its centre of gravity which is 
made on the line of floatation. A circular float, forty-five feet 
in diameter, with a tower rising from its centre on this principle, 
will not oscillate, but only rise and fall with the waves. And 
the proposition to moor a line of such lighthouses, illuminated 
by the magneto-light, up the centre of the English Chaunel, at 
each degree of longitude, so that all steamers passing westward 
should pass to the northward, and those coming eastward should 
keep to the southward of these structures, it was considered 
would relieve the channel of much of its embarrassment, and 
tend very greatly to avert the danger of collision and wreck. 

A discussion ensued, in which Mr. George Herbert, Mr. Mat- 
thews, Mr. William Hawes, Professor Goodeve, Mr. Varley, and 
the Chairman took part. 





Gone Back To THE YEAR ONE witu A VENGEANCE.—In a paper 
recently read before the Royal Society, Mr. Horner, giving aa account 
of researches undertaken near Cairo, with a view of throwing light 
upon the geological history of the alluvial land of Egypt, stated that 
a fragment of pottery, now in his possession, an inch square and a 
quarter of an inch in thickness, the two surfaces being of a brick-red 
colour, had beeu obtained from the lowest part of a boring, thirty-nine 
feet trom the surface of the ground. ‘The entire soil pierced consisted 
of true Nile sediment; and allowing that the estimated rate of in- 
crease of deposited sediment of three inches and a half in a century to 
be correct, this fragment having been found at a depth of thirty-nine 
feet is a record of the existence of man 13,375 vears before a.v 1858, 
11,517 years before the Christian era,—and 7,625 years before the 
beginning assigned by Lepsius, to the reign of Menes, the founder of 
Mewmphis—of man, moreover, in a state of civilisation, so far, at 
least, as to be able to fashion clay into vessels, and to know how to 
harden it by the action of strong heat. 





FURZE AS FOOD FOR HORSES. 


WE have been requested to give insertion to the following letter 
from the Rev. W. R. Townsend, on the advantages and economy 
of furze as food for horses. Although not strictly a mechanica 
question, we should not omit so great an improvement in the 
production of cheap motive power :— 


Srr,—It has been too much the practice of horticulturists to 
introduce and recommend new plants and flowers, and to let the 
old pass into oblivion. Thus the beautiful moss rose, the 
cabbage rose, the York and Lancaster, the double white rocket, 
with others, which fifty years since were the delight of the culti- 
vators, some are now never seen, and others, like poor relations, 
are left to take the lowest room, and new or scarce plants and 
flowers, which bear no comparison in fragrance or beauty, are 
the ornaments of the garden. In the same way, in improved 
agriculture—though there are few who join more in heart and 
hand in the introduction of new plants and new practices to this 
land—though there are many of the old I long to see exploded, 
such as poorly paid, badly fed, and, as a certain consequence, 
badly executed labour, small, weak, badly fed horses, and conse- 
quently light and inefficient ploughing, and therefore scanty pro- 
duce—stiil there are others of the old school I regret to see 
neglected— 

“Tis right to be off with the old love 
Before we are on with the new,” 


T shall now make some remarks on the most valuable of those 
old practices which are too much neglected—feeding cows and 
horses on furze (whins), the fiorin grass, and irrigation. I have 
been for fifty years and more feeding my cows and horses on 
furze ; and I can say, from that long experience, that it is the 
cheapest and the best food for the autumn and winter months. 
I saw it in constant use at the residence of the late Rev. 
Horatio Townsend, the author of the statistical survey of this 
county, who strongly recommended it. I followed his example, 
and never have regretted doing so. I have had my _ horses, 
getting neither hay nor oats, in more beautiful condition (sleek as 
mice) than any of my neighbours, though they had costly 
grooms, the horses fed with best hay, oats, ani beans, and 
warmly clad. Mine were, perhaps, not as fit for the race course 
or the hunting fields ; but for road riding, carriage work, or the 
work of the land, they were most fit, although fed only on 
chopped turze and steamed swede turnips; and I[ rejoice to see 
that this valuable food has been brought under the notice of the 
agriculturists. 

On arranging some papers lately, I found a letter, dated June, 
1840, from one of the best practical agriculturists IT know. He 
states, * The most profitable crop I have planted is'furze. With 
an acre and a-balf I fed five horses up to the Ist of June, I 
have twelve tons of hay for sale, which I never had before. It 
would be much easier to induce the farmer to cultivate furze 
than to grow turnip; and I believe it is more profitable, Land 
inaccessible to the plough, of which we see so great a proportion, 
would yield great crops of furze ; and land remote from manure 
could not be better disposed of. We are in the infancy of know- 
ledge as to what ground is capable of, or what plants are best 
suited to the varieties of svils. The fiorin is a plant that never 
got a fair trial in the South of Ireland. I think the time will 
come when all the bog and low lands will be covered with it. If 
you look out about the latter end of June you will meet it at 
every step.” The old practice of preparing furze was tedious, 
and comparatively expensive—by a block with transverse knives, 
sometimes with a long handle, and better with a chain, hooked 
on what is known by the name of a turner wattle, or by a 
straight spade, sometimes by threshing. The great desideratum 
has been hit upon by Messrs, Richmond and Chandler, in their 
powerful straw cutters, varying in price from £7 to £10. 

I have just now attended my machine bought from Mr. 
Thomas M‘Kenzie, Cork, for £7 ; a man cutting, and a boy feed- 
ing it, the furze rcady, and in seventeen minutes they cut seven- 
teen buckets full. The bushel contains 34 gallons. This is 
fully sufficient for four horses for twenty-four hours instead of 
hay ; hay is spread on the top of the furze, and cut with it; it 
improves the cutting, saves the boy’s hands from the prickles, 
and is an advantage in the feeding. When ready it is wetted 
with water, which makes the mastication easier. The expense of 
the man and boy is 1s. 5d, a day—or the one-fortieth of 1s. 5d. 
for the labour of preparing food for four horses, or about three- 
eighths of a penny a-head. A tenant of mine who lives in 
Carberry told me he feeds his horses entirely, and his cows 
mostly, on it all autumn and winter; he mows it every second 
year, and has abundance for them from a piece of land which 
cannot be ploughed, and which would produce nothing else; he 
cuts it with the straight spade, and it takes a man for the entire 
day to prepare sufficient for six horses. Now that Richmond and 
Chandler have brought out such a machine, there is no excuse 
for it not being in general use ; and though furze will grow well 
on stony and rocky jand (I have seen the roots several feet down 
in the chinks of a quarry), the best arable dry land will produce 
a far better and more abundant crop, and a more succulent 
shoot. Three acres of such land appropriated to the growing of 
a plant which is perennial, and requires no further culture 
(though, I doubt not, it would be still better for annually open- 
ing the ground and digging or forking in manure), stili an ever- 
lasting winter meadow, of no comparison better food than hay, is 
no slight benefit now that the difficulty of its preparation—the 
great obstacle —has been overcome. Cattle will not hove with it. 
They are always sleck, an indication of health. It is in a fit 
state from October to May, inclusive. It improves the wind; a 
thick-winded horse becomes a free breather; broken-winded 
have no appearance of their being so; and I have seen horses 
cured of cough by feeding with it. I dare say many who. know 
not its value, and who are of those who deprecate any innovation 
or change, will say all this is hyperbole; this was often said of 
fiorin and of turnip culture ; but when the failure of the potato 
compelled turnip culture, they then saw that the new was 
better; and I pledge myself that any who henceforth use furze, 
as directed, will fully agree in every word I say. Directions for 
sowing the seed in fields would be very desirable. 

Wittiam R, TowNnsEnD. 

Aghadda Rectory, Rostellan, Co. Cork, Feb. 12, 1858. 





A Pernivirn Forrst.—-The sandstone rocks of Adersbach, in Bo- 
hemia, have been known a long time, and visited by persons from all 
parts of the globe, on account of their grotesque and fantastic forms, 
Ten years ago another defilee of sandstone rocks was discovered near 
Weckelsdorf. ‘To this is now to be added the discovery of a grand 
layer of petrified trees, like which no other has yet been discovered 
either in Kurope or elsewhere, at least in the sandstone formation, It 
stretches to the extent of two-and-a-balt miles in length, and half a 
mile in breadth, and there is one point where 20,000 or 80,000 stems 
of petrified wood may beseen at one glance. All the museums in thé 


world could be supplied from them with splendid speciiiiens, They 
appertain all to the family of conifers, araucurias, &c. 
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LACY AND HOMERSHAM’S MACHINERY FOR CULTIVATING LAND. 


Nh 


(i 


Tuts invention, by A. D. Lacy, of Knayton, York, and W. C. Homer- 
sham, C.E., of Adelphi-terrace, London, consists, firstly, in the 
transmission of the power of a steam engine to the rope employed to 
work the plough or implement over the land, by means of a capstan 
or windlass, around which only a few turns or coils of the rope are 
taken as distinguished from a drum on which the rope is wound; 
such rope not being endless, but having a slack or tail to be either 
coiled by hand or taken upon drums. The capstan or windlass is 
somewhat similar to those used on board ship; and although the 
mode of working it may be varied, it is preferred to use two steam 
engines having the link motion to work the slide valves fixed on the 
same frame as the capstan or windlass. The coiling drums when 
required will be mounted in frames adapted to facilitate their trans- 
port, the frames consisting of cart wheels of the ordinary construc- 
tion provided with apparatus for rendering them stable or firm when 
the coiling drums are brought into operation. Secondly, the 
invention consists in the adaptation and application of screw piles as 
means of anchoring the portable winding apparatus and engine when 
they are employed, and also the pulleys required for the guidance of 
the actuating rope. 

Figs. 1 and 2 show an elevation of the one for the actuating 
rope, and the coiling drum for taking up the slack, which are intended 
to be fixed at any convenient distance apart. Fig.4 shows a plan of part 
of the coiling drum for delivering the slack of the rope, that is to sa 
the capstan may be such or similar apparatus, as hereinafter described. 
A is the timber bed or foundation for the capstan and its appur- 
tenances; B the iron standard or framing of the same, having open- 
ings in it to lighten it; C the shaft to which the power of the engine 
or other prime mover is applied by means of the driving pulley or 
wheel D; E a vertical shaft which receives motion from the shaft C 
through bevel gear. This gearing may be arranged so as to apply 
the power from the driving shaft to the periphery of the capstan; F 
is the capstan keyed to this shaft. The capstan, it will be seen is, in 
this instance, a drum slightly tapering, and it has on its under side 
a toothed wheel G, which, through the — H, gives motion to the 
apparatus for delivering the slack of the rope. This apparatus, 
which is represented detached in transverse elevation at Fig. 3, 
consists of an independent conical drum I, with spring rollers K, K, 
to press the rope against it. The gearing G, H, by which this drum 
is actuated, should be so proportioned as to cause the periphery of 
the drum at the centre of its height to travel round at the same speed 
as that of the capstan near the top. As the capstan is shown slightly 
tapering it will be seen that the drum of the delivering apparatus 
should be conical, and even were the capstan parallel it is preferred 
to have the drum of the delivering apparatus conical for the 
sake of easy adjustment, although a parallel drum of the proper 
diameter would answer the purpose. L, Fig. 4, is the coiling 
drum, which is shown as being caused to revolve and take in the 
slack or tail of the rope from the delivering apparatus by means of 
the rope in tension between the plough or other implement, and the 
prime mover being led over pulleys on which it presses as it travels 
over them. The pulleys, marked M, are fixed at one end of the 
coiling drum L, and being of the same working diameter as the 
inner side of the coil which is being formed on the drum, will take 
up the slack of the rope as fast as it is delivered from the capstan. 
In Fig. 2, the rope in tension is shown passing over the smallest 
pulley, which corresponds in diameter with the inner side of the first 
coil intended to be wound on to the drum L, but as the diameter of 
the coil increases, the actuating rope will be shifted by the attendant 
on to a pulley of corr ding diameter. The coiling drum is shown 
mounted on cart wheels, which are rendered firm as a supporting 
frame, when the drum L is in operation, by means of pieces of timber 
fastened to their sides by bolts. 

The slack of the rope after leaving the capstan, having no strain of 
the draught on it, will be easily guided and made to coil regularly on 
the drum L, by means of the regulating apparatus now 10 be 
described. N, Fig. 4, is a guide pulley over which the slack cf the 
rope is caused to pass before being coiled on the drum L. This pulley 
has on its axle two worms O, O, which, by gearing into two worm 
wheels P, cause the two spindles Q, Q, to revolve; each of these 
spindles is supplied with a reel and cord R, and a pair of clutches 
8, S, so arranged with the clutch lever T, that when one is thrown 
out of =’ the other goes into gear. This lever T is brought into 
action by its coming in contact with the stop U, fixed at either end 
of the bearing rods or guides V, mounted on carrier pieces W, W, 
bolted to the cart wheels. The spindle Q, which is thrown into 
gear by its clutches S, will cause its reel to wind on its cord, and by 
means of it to pull the guide pulley N along the bearing rods in one 
direction, the other reel at the same time giving off its cord, and the 
reverse action taking og when the other spindle is put into gear 
through its clutches, by its clutch lever T coming in contact with 
the stop U at the other end of the bearing rods V. When the rope 
is required to be transported to another situation the regulating 
apparatus with the guiding rods and their connexions, are taken off 

¢ wheels, as likewise the beans at their periphery, and the wheels 
are then rendered capable of being used as ordinary carviage wheels 
for Hey of transporting the apparatus to the situation required. 





, Z, Fig. 1, are screw piles of the ordinary construction, which may 
be used if required for holding down the framing of the capstan. 
The spindles of these screw oo may be passed —_ the eyes er 
guides Y, or any suitable hole in or in connexion with the fram 


serewed into the ground to the required depth, and fixed Sa 
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of cottars passed through one of the series of cottar holes shown in the | same frame with the capstan. In this case the boiler would be in 


spindles. 


Other forms of a single capstan and delivering apparatus are | 


| dependent, but if preferred it might be combined with the engine so 


as to form a locomotive engine capable of being worked along roads 


described in the patentees’ specification, as also an arrangement of | or over fields. The patentees define the object of their invention as 
two capstans, in which they are driven so as to give a motion equal | being to transmit the power from the engine or other first mover 
and in the same direction to each capstan. By this adaptation of a | through a capstan of any form, the working diameter of the rope on 


pair of capstans their surfaces tay be grooved, and the rope caused | 
to pass round them in a spiral direction, which dispenses with all | 


which is constant; thus rendering the speed and amount of power 
transmitted from the engine unaffected by the length of the rope 


side slipping. In this case the delivering apparatus consists of the | worked by it. The same capstan, supplied with two coiling drums, 
pulley working against the rope at the periphery of the capstan, the | can be made not only to work the plough in opposite, directions, but 
spindle of the pulley being driven by a wheel and pinion, as G and | when the capstan is combined with a portable engine it may be cause 

H, in Fig.1. The pulley is kept against the rope at the periphery of | to draw itself over the ground as required by having passed over ita 





the capstan by means of a spring, and it may be released or with- 
drawn when required by turning a handle. Antifriction rollers are 
rovided for the actuating rope and the slack to pass over, as in the 
ormer instance. If preferred, the independent delivering apparatus 
shown in Fig. 1 may be used instead of that just described. 

The capstan, of whatever form, is intended to be placed in any 
convenient position, whether horizontally, as shown, or otherwise, 
also the coiling drum may be driven as shown by the rope passing 
over or under the pulleys M, Fig. 4, or it may be driven ata suitable 
speed direct from the steam engine, or from the capstan by means of 
any of the well-known svstems of gearing. The capstan may be 
driven direct by an engine or cylinder, or by preference a pair of 
cylinders with the “ link motion” for working the slide valves, on the 





rope anchored or fixed at some distance in front. The working 
diameter of tae capstan may be considerably increased, without 
materially interfering with its convenience as to weight aud porta- 
bility, when it is driven through the periphery. 

Fig. 5 shows a pulley for guiding the rope in tension between the 
capstan and the plough or other implement ; ris the pulley, mounted 
in any convenient manner, and secured by means of the screw pile X 
and chain s. The screw pile X may be employed merely as an 
ordinary mode of anchoring or holding applied to the guide pulley 
as shown in the illustration, or it may be used so as to remain 
vertical under a horizontal strain by its being combined with 
horizontal boards or guards having an iron boss in the centre. 





NEEDHAM’S 


FOUNTAIN PEN. 
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Tis invention, by Joseph Needham, gunmaker, of Piccadilly, consists ; pressure of the’spring i, thus forming a valve to control the supply of 


in #0 constructing pens that a supply of ink is maintained in close | 


proximity to the point of the pen, by which the proper flowing of 
the ink while writing is always ensured, and the entire point of the 
pen may be immersed in the ink at intervals, if required. 

Fig. 1 shows a longitudinal section of the fountain pen; Fig. 2a 


cross section on the line y, 2; and Fig. 3 represents a front view of | 
the pen nib detached. The holder is simply a tube a, a, to contain 


the supply of ink, having a cap } screwed upon it, at which point 
the holder is filled; ¢ is an india-rubber washer to render the cap 
ink-tight when screwed on; d is a conical nose piece screwed into the 
opposite end of the tube, in which nose piece the pen nib e is enclosed. 
The pen nib e is affixed to a stem f, f1, and supported at one end by 
the nose piece d, and at the other end by the bridge piece g inside the 
tube a, and resting against a shoulder A, against which a helical 
spring ¢ presses it. This spring ¢ is coiled loosely on the stem /, and 

e — end rests against the fixed abutment formed by the bridge 
g: @ shoulder A is faced with a washer of india-rubber, which, 
with the shoulder A, being larger than the internal diameter of nose 
piece d, abuts against the end of it, against which it is forced by the 





ink, which is permitted to flow by forcing the valve / to recede from 
contact with d. The part f of stem /, fi, to which the pen nib e is 
affixed, is tapered, and triangular in its cross section, so as to fit 
somewhat nearly the inside of the nose piece d at the end near 4, yet 
at the same time to permit the free passage of the ink when the valve 
isopen. The opposite end of the stem a is of a particular form in 
cross section, so that it shall only fit and be introduced in one positic 

to ensure its return to the same position when removed from the case. 
The small end of the nose piece is reduced to an orifice m, of such 
diameter that the ink will not run from it otherwise than by the pen; 
and in order that it shall flow with sufficient freedom for writing, @ 
small air hole o is formed in d. The pen e, which it is preferred should 
be of gold, occupies such a position in the orifice m that it has suf- 
ficient freedom for deflection in writing without touching the sides of 
that orifice. The nose piece d and holder a it is preferred to make of 
silver or gold, and also to plate or coat the internal parts with the 
same metals, in order to prevent the prejudicial action of the ink on 
them. Supposing the holder to be filled with ink, and it is desired to 
write with the pen, the point of the pen is pressed on the paper so a8 
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to force the point inwards, thus opening the valve / and allowing the 
nose piece to be filled. Should the point of the pen remain un- 
moistened by the first inflow of the ink, a repetition of the action 
will have the desired effect by immersing it in the ink then contained 
in the nose piece; writing may then be continued till the supply in 
the nose piece is nearly exhausted, the ink that remains in it always 
descending to the orifice m, and in close proximity to the point of the 
pen. When the supply in dis too much exhausted, the point of the 

is again momentarily pressed on the paper, when the supply is 
renewed in d, and so on until the case a is empty. The form of the 
penis of the usual kind, but somewhat narrower than ordinary pen 
nibs, in order to afford sufficient room for it in the nose piece d without 
making that part unnecessarily large; p is a cap or cover to enclose 
the pen when not in use or in the pocket ; this it is preferred to secure 
with a small bayonet joint, and also to introduce a washer of india- 
rubber to fit on the conical part of nose piece d, thus rendering cap p 
air-tight, and preventing the pen becoming dry. Instead of opening 
the valve to permit the flow of ink from a tod, by pressure on the 
point = the pen, as described, the escape valve may be otherwise 
actua’ 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





NEWCASTLE BOILER EXPERIMENTS. 


Sin,—I now propose to examine some of the other results 
which the Newcastle trials have brought before us. Among 
these, that which outweighs all the rest in importance has refer- 
ence to the quantity and distribution of the air for the purposes 
of combustion. This was so much at variance with modern 
practice as to induce me to say, in my last letter, that, “ Here 
must begin practical improvement—the equivalents of air being 
just as essential and capable of measurement as those of the 
fuel.” To bring this question of modern practice to an issue, 
I would here, having the plan of boilers of the Leviathan 
before me, respectfully request Mr. Brunel, who stands at the 
head of the list of scientific and practieal engineers, to supply 
some information on the following points :— 

Ist. What quantity or volume of air does he consider neces- 
sary to be introduced to the fuel in a furnace of any given 
dimensions, for effecting its perfect combustion ? 

2nd. What area of admission orifices does he consider suffi- 
cient for the admission of such required volume ? 

8rd. What mode does he adopt or recommend for the intro- 
duction of such volume, that it may produce an immediate 
heating instead of a cooling effect ? 

On examining the twenty boilers in the Leviathan, which 
vessel does Mr. Brunel so much credit in many points of view, 
I do not discover any provision for the admission of air to the 
fuel on their 112 furnaces beyond the ordinary passage by the 
ash pit or fire bars, and through the incumbent body of fuel on 
them ; yet the great quantity of gas continuously generated 
must demand an enormous volume of air, independently of the 
fixed or coke portion of the coal. This omission would seem to 
ignore the existence of the two separate descriptions of eombus- 
tible matter—the volatile and the fixed portions—with the dis- 
tinctive character of their combustion and products. From the 
absence of any means of admitting air, it would appear that the 
engineer calculated on using, on all occasions, the Welsh coal, 
as such evolves no visible smoke-making gas. 

As the use of Welsh coal, not only from its great cost but 
difficulty of access, renders it unavailable for steam vessels in the 
royal or mercantile navy, the above questioas suggest important 
considerations for steam engine manufacturers. From the pro- 
ceedings in Parliament we learn that Sir C. Wood said—*“ The 
report of the experiments made for the coal trade at Newcastle 
had been brought under the consideration of the Admiralty; 
that it was under their consideration, and, in his opinion, a fur- 
ther inquiry would be proper.” This is a step in the right 
direction, for, if the reports made officially to the Admiralty 
have, as alleged, led the Government astray in the use of expen- 
sive Welsh coal, the inquiry becomes one of national im- 
portance. 

With reference to the point in question, the management of 
the fuel and the admission of the air, all written authorities are 
particular in giving relative proportions and areas of the grates, 
the heat-absorbing surfaces, the weight of fuel to be used 
and water evaporated, with other mechanical details: none of 
them, however, give any calculation or direction as to the 
quantity of air required, or the mode of its introduction either to 
the volatile or fixed portions of the fuel employed, or make any 
reference to the varieties of the coal or the respective demands 
for each. 

Now, the boiler experiments at Newcastle, if they had pro- 
duced no other result, have done great service in having practi- 
cally demonstrated the absolute necessity for this unexampled 
quantity of air when bituminous coal is used. They have 
shown that when that quantity was reduced they invariably 
produced smoke, and with less evaporative effect—in their own 
words, “ that more water may be evaporated whilst no smoke is 
made than with the hardest firing on the usual system, accom- 
panied by a dense black smoke.” Again, that “ the economic 
effect, or the quantity of water evaporated by each pound of 
coal, is greater when no smoke is being made, to the extent of 
from 17 to 20 per cent.” 

This is no mere dictum or theoretic view, but the unmis- 
takable result of practical tests which put the matter beyond all 
doubt. Surely, then, this part of the report cannot fail in cor- 
recting the error of the present system. The report ends with 
the following, among other conclusions, viz., “that the preven- 
tion of smoke increases the economic value of the fuel, and the 
evaporative power of the boiler.” Can we conceive results more 
worthy of consideration, or more important to the progress of 
steam navigation ? 

On the necessity for regulating the supply of air admitted, 
the report states that, in the plan which was most successful, 
“the air was introduced into the front part of the furnace by 
means of cast-iron casings, furnished, on the outside, with aper- 
tures provided with shutters, so as to vary the area at will, and 

rforated on the inside with a great number (345) of half-inch 

oles.’ It is here worthy of remark, that during the twelve 
days’ experimenting with these door boxes, no allusion has been 
made to the use of these shutters. In fact they were never 
deemed n , and only used when it was desirable to show 
that dense smoke might be produced by shutting them, and 
thus excluding the air; that is, by reducing the doors to the 
state which may be seen in the ordinary class of sea-going 
steamers. Of this a practical illustration is daily afforded in 
many of the large steam ships passing in and out of the port of 
Liverpool, and from which a cloud of dense black smoke is con- 
tinuously issuing. That these shutters were never used is 
manifest from the fact, as the report states, that “no particular 
attention was required from the stoker, and the actual labour is 
even less than that of the ordinary mode of firing.” As observed 
in a former letter, this puts an end to the supposed necessity for 
Contrivyances, or moveable valves, for regulating the 





pari of air admitted during the continuance of each charge 
° ‘ 


On the subject of the use of hot air, the experimenters observe, 
“the advocates of class No. 1 maintain that cold air should be 
admitted, whilst those of class No. 2 (of which there were six- 
teen plans presented) hold that the air should be previously 
heated. It is not our intention at present to enter into any dis- 
cussion on the question, but simply to state our conviction that 
any advantage (if any) resulting from such previous heating of 
the air is attended with such practical inconveniences as to lead 
us to give a decided preference to the plans included in class 
No. 1.” With this determination some of the hot air advocates 
have expressed their dissatisfaction, and as the subject continues 
to be pressed on public attention, a few words here may be 


necessary. 

It is, perhaps, to be regretted that some of these so-called hot 
air plans had not been tested. Had this been done, it would 
have been found that the idea of the air being actually heated 
was an entire fallacy, and that the previous question should first 
have been settled—namely, whether the air was heated, or its 
temperature, in any sensible degree, raised. On this I may give 
a decided opinion, having tested several of these so-called hot 
air patents. Their advocates assert, that by admitting the air 
into the door box, and allowing it to pass through the perfora- 
tions, it will be heated in its passage. After numerous trials I 
find nothing to justify the assertion. In truth, the idea of a 
large body of air being heated by merely passing through the 
perforations in a plate of § or } an inch thick is so manifestly 
erroneous as to require no further comment. However, assum- 
ing that it were so, the very plans that were tried at Newcastle, 
and even those of the judges themselves, had an equal claim to 
be classed in No. 2 list, inasmuch as the air had to pass through 
those perforations in the plate. 

Another point, namely, the mode of charging the furnaces, 
and the business of the stoker, requires some remarks. The 
report, page 17, states as follows: “The mode of firing which 
Mr. Williams adopts merely consists in supplying the fresh fuel, 
alternately, at opposite sides of the furnace, so as to leave one 
side bright, whilst the other is black.” This statement requires 
some explanation, inasmuch as it appears to convey the idea that 
there is some value in having the one side bright and the other 
black, which, however, is not the case. The mode adopted by 
the experimenters was on their own judgment. In the Newcastle 
boiler this mode of alternate charging led to no inconvenience, 
in consequence of the great width of the furnace in proportion 
to its length, being but $ feet 11 inches long, and 3 feet wide. 
Such a mode of charging with ordinary sized furnaces, however, 
would be attended with great inconvenience, as well from the 
practical manual difficulty of throwing the fuel on a long, narrow 
furnace, on one side only, as from the necessity it would in- 
volve of having to open the doors so much more frequently. 

Take, for instance, the furnaces of the Leviathan. Those are 
7 ft. 6 in. long, by 2 ft. 5 in. wide; alternate firing would there 
be impracticable. Among the furnaces to which the system of 
admitting air to the gases, distinct from the ash-pit, was that at 
the waterworks in Liverpool in 1842. Each furnace being there 
5 ft. wide, the charging of the two sides alternately was adopted 
with success. 

Now, the object to be gained by a system of alternate charging, 
either the two sides of a furnace, or two furnaces set in pairs, wi 
the flues uniting immediately behind the bridge, is solely the 
securing a uniform, continuous supply of gas, and, consequently, 
a demand for an equally continuous and uniform supply of air 
The statement in the report would then have more clearly ex- 
ae the intended effect, had it stated that alternate charging 

ept one side of the furnace in a state of giving off gas in in- 
creasing quantities, while the other, the bright side, would give 
a diminishing ratio ; thus always supplying at the bridge a uni- 
form supply, as the mean of the two alternate half-charges, 

As there remain some important results in the Newcastle im- 
provements still unexamined, I must defer them until my next 
communication. C. Wrz Wiss. 

Liverpool, Feb. 26, 1858. 





HIGH AND LOW PRESSURE STEAM, 


Srr,—My last letter, I believe, brought the review up to your 
number for December 11th. In your next number, December 
18th, is my second letter, wherein I endeavoured to show the 
mechanical effect in indicated horse-power of a cubic foot of water 
generated into steam at 50 lb. per square inch, and a cubic foot 
of water generated into steam of 100 lb. per square inch, each 
allowed its full extent of expansion, and ending at the same 
final pressure. The difference is there stated to be 112 indicated 
horse-power more duty performed by the 100 lb. than by the 
50 lb.; or, as Mr. Hughes seems to prefer it in pounds raised 
— high, the difference is, 3,696,000 lb. raised one foot 


igh. 

1 ought here to state, in justice to my own position, that 501b. 
is taken as the /ow pressure illustration, under the idea that when 
Mr. Davies first challenged me to this discussion he meant 35 Ib. 
above atmosphere. When I met him in the discussion, however, 
I found that he had very properly included the atmosphere in all 
his statements and calculations. It must be borne in mind, then, 
that this illustration, astounding as is the contrast, is overrated 
in favour of the low pressure side ; for, instead of 50 Ib., I ought 
to have taken only 35 lb. as the low pressure illustration. And, 
again, I have here allowed each of the two examples to have the 
fullest extent of expansion it is possible to get. Now, had I only 
taken Mr. Davies’ favourite pressure, 35 lb., and limited the ex- 
pansion to his range of five times, I should have had 154 in- 
dicated horse-power more in favour of high pressure, or, what 
is the same, 154 indicated horse-power less for the low pressure 
illustration. This would give a grand total of 266 indicated 
horse-power more duty performed by a single cubic foot of 
water raised into steam of 100 lb. pressure including atmosphere, 
than by a cubic foot of water raised into steam at Mr. Davies’ fa- 
vourite pressure and favourite degree of expansion. Manufac- 
turers and engineers, think on this / 

Now I submit, Mr. Editor, that that illustration and argu- 
ment have not yet been shaken, much less overturned. They 
have not even been assailed by any one but Mr, Hughes, and 
with what success we shall see presently, when I come to his 
letter containing the attempt at refutation. 

1 will pass over the letter of Mr. Craddock contained in your 
next, as he is still endeavouring to elucidate the mystical notions 
of “ J. B.’s” dynamic theory, which I confess is rather above my 
humble comprehension. In your next number, Jan. Ist, [ am 
first met with another of the flimsy, superficial harangues of 
your volatile correspondent, “Omnibus.” He says, “ The Crad- 
docks and the Inghams carry too many eggs in one basket ;” and 
then, although his heading is High and Low Pressure Steam, he 
goes on to make mention of the potato disease, ruinous railway 
operations, foreign credits, accommodation bills, extravagances, 
suspensions, madness, poverty, disease, and crime, and even the 
forcing of the great ship. 

I wonder whether Mr, Craddock or J, or any, or ali the other 





correspondents in this controversy oe together, ever attempted 

to cram together in one or all our letters so many different and 

irrelevant topics as this vehicle conveys in this one load of 
Jan. Ist? And as he says (and it is the only thing understand- 
able that he does say) in his concluding sentence, that “there is 
no real necessity for using a pressure more than 1 or 2 lb. on the 
inch,” I would be obliged to him if he would favour us with a 
calculation of the size of engine and boiler that would be re- 
quired to transport from place to place one of the huge luggage 
trains we sometimes see hurled along at the rate of thirty or forty 
miles an hour with only a pressure of 1 or 2 lb, on the square 
inch. I apprehend the engine and boiler would have to be bigger 
than the train itself. 

In this number I perceive “Analysis” is again correcting 
“A. B. Ex.” letter, to which I largely adverted in my last. 

Next comes a letter signed “Ferret,” wherein he is endeavour- 
ing to show that the absorption of heat by the water is propor- 
tionably less with high than with low pressure steam, on account 
of the increased temperature of the boiler and its nearer approxi- 
mation to the same heat as the furnace. My answer is, that slow 
combustion and proper felting would overcome this drawback. 
Next comes “‘ Practical,” who recommen&s practical data, indi- 
cator diagrams, and the particulars and peculiarities of both en- 
gines and boilers being sent in each case. A very good sugges- 
tion, but which he himself forgets in his very next communica- 
tion. 

In this number is also a very elaborate and able letter on the 
high pressure side by Mr. Turner, with the exception that he 
seems to sanction and countenance the erroneous methods of cal- 
culation adopted by “ A. B. Ex.,” respecting which so much has 
been said both by myself and “ Analysis.” On looking at his 
calculations, however, I find that he does not act according to 
the erroneous method of “ A. B, Ex.,” but his calculations will be 
found to be somewhere about correct, and to which I would di- 
rect the attention of the low pressure school. Mr, Turner says, 
“in practice the diminution of temperature is but trifling while 
expanding in a we!l-protected cylinder ; probably, this is on ac- 
count of the fresh steam in the down-stroke giving heat to the 
end of the cylinder in which the steam expands in the up-stroke, 
and vice vers@, so that the loss of heat is only that radiated by 
the unavoidably exposed parts.’’ I entirely concur with this sen- 
timent, and, like Mr. Turner, think that “J.B.” and “ Omnibus” 
have greatly overrated this loss. After telling Mr, Davies that 
there are 32 deg. more heat in steam of 150 Ib. than in steam of 
30 lb., Mr. Turner says, “ from this it may not be unreasonable to 
conclude that the excess of heat due to the high pressure is im- 
parted to the steam while expanding in a well-protected cylinder, 
and will consequently give a greater proportional average pres- 
sure than would be given by steam generated at a lower pressure 
while expanding.” This confirms the answer I gave to “ Omni- 
bus” in my last, “that the very reason which he had given (viz., 
its excess of heat) why high pressure cannot be expanded to the 
same degree of attenuation as low pressure was the best that 
could be given why it ean.” Mr. Turner says he knows of an en- 
gine working at a pressure of 300 lb. above atmosphere and con- 
suming only 1} 1b. of eoal per horse-power per hour. What do 
the low pressure advocates say to this ? 

I now come to Mr. Hughes’s second letter, which seems to be 
devoted exclusively to my own remarks. In the first place, he 
takes up a long paragraph in proving that I have underrated the 
vacuum in my illustrations of Dec. 18th to the alarming extent 
of } lb., and overrated my back resistance in a proportionately 
large degree—viz., § lb. Surely, he is arguing for argument’s 
sake. Iam surprised Mr. Hughes should spend his time to so 
little purpose. What would it have mattered if I had fixed the 
vacuum at only 3 1b., so that I bad allowed the same in both 
illustrations? As I am an advocate of great expansion and good 
vacuums, I am glad, however, that I have underrated instead of 
overrated it in the estimation of Mr. Hughes. He next says, 
“that the attenuation of steam practically depends on the weight 
of resistance to be overcome by the engine; and that, therefore, 
he very much doubts, practically, when an engine is at work 
laden with two or three times its nominal power, and the steam 
expanded to the extent to which (I) seem desirous of expanding it, 
that the steam can be reduced to 4 lb. above pure vacuum line 
without affecting the power of the engine.” Does not Mr. Hughes 
know that all expansion whatever affects the power of the en- 
gine? Ifthe power of the engine be the sine gud non, or the ob 
ject sought, all indicator diagrams ought to be perfect Helo- 
grams, and have no expansion at all. The power of the engine 
does not affect the question of economy in the least. If an 
engine be over-weighted, so that it cannot carry out ex- 
pansion to its utmost limit, the remedy, of course, is 
either to increase the pressure, or to have recourse to his and 
Mr Davies’ favourite sch of i ing the area of the 
cylinder, or putting another engine down altogether. He next 
says, “there is no doubt but that there isa greater range for 
expansion as the pressure increases;” and as he admits, with 
your other correspondents, in the first sentence of this letter, 
that the economy of fuel is accomplished by expansion only, he 
admits all that I and the other high-pressure advocates contend 
for, namely, the higher the pressure the ter the range of ex- 
pansion, and, consequently, the greater the economy. His next 
argument about engines with great expansion “ dwelling” in pass- 
ing the centres, or, in other words, irregularity of motion, is a 
very thread-bare, feeble one indeed ; as this is easily remedied 
by putting two engines at right angles, or three or more at dif- 
ferent angles. He next complains of my using hyperbolic loga- 
rithms in my calculations, and says, “if (I) would give the ex- 
treme intermediate pressures to explain my views, it would be 
better understood by a great many of your readers,” I am ut- 
terly surprised at this accusation. Surely he cannot have care- 
fully read my second letter, for I have en | avoided this 
very thing in every illustration I have given, and had recourse 
to the very plan which he suggests, as the diagrams in that letter 
will amply testify. I did certainly just advert to a logarithm 
merely to show how very near the other method approached to 
the correct method, namely, by logarithms. 

Mr. Hughes seems determined to make out a case against me in 
some quarter or other, so he next attacks the diagrams contained 
in Taz Enoinesr of Dec. 18th, He says, “in (my) calculations 
(I) give the number of strokes 138}, and the length of the stroke 
100 inches, therefore, says Mr. Hughes, 138°5 x 100 = 13,850 + 
12 = 1,154'1 feet that the piston travels.” And, says Mr. 
Hughes, “if the piston has to accomplish this number of feet in 
one minute of time (though nobody has ever said it has), we 
then shall have 377°67 horse-power, instead of 373°95, as stated 
by (me).” Thus, he has at length made out a wonderful error in 
my calculations, the enormous difference of 3°62 horse-power 
at nearly 400 horse-power, and which is easily accounted for in 
the decimals that are omitted in the two different methods of 
calculation. Now, says Mr. Hughes, “this speed of 1,154 feet 
per minute is rather too fast.” Nobody has ever said it was to 
be accomplished in one minute of time. Mr. Hughes is deter- 
mined to make outa case against me, even though he should 
misrepresent me. The 138} strokes are the total number of 
strokes that the steam raised from acubic foot of water at 60 lb 
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pressure would perform. And it does not affect the argument 
whether they be performed in a minute, an hour, a day, or a 
week. Therefore, his next paragraph, where he is endeavouring 
49 show the indicator horse-power for one minute at 300 feet per 

iinute, falls to the ground. For instance, we will take the ex- 
ample at 300 feet per minute. With 100 inches, or 8°3 feet 
stroke, it would require about thirty-six single or eighteen double 
strokes to go through 300 feet per minute. Now, it was 
shown that each stroke uses four cubic feet of steam, and 
that there were 554 cubic feet of steam froma cubic foot of 
water at 50 1b. pressure; therefore, 36 strokes x 4 cubic feet 
used each stroke = 144 cubic feet of steam used per minute, and 
which, as shown by Mr. Hughes, gives 93 1 indicated horse-power; 
then 554 — 144 = 384 minutes the whole of the steam will 
last ; therefore, 98°1 x 3°84 = 38767 indicator horse-power, or 
within one indicated horse-power of what Mr. Hughes himself 
makes it. The 98 indicated horse-power which Mr. Hughes gives 
has only consumed about one-fourth of the steam given in 
the example, therefore my original argument remains intact. 

With regard to his concluding sentence (to me), preferring the 
duty to be expressed in pounds raised one foot high as being 
better understood, I gubmit that indicated horse-power is better 
understood, and more capable of being grasped by the mind, 
than so many millions of pounds, especially to persons constantly 
using the indicator, like myself and my fellow-working engineers. 

Here is another letter by Mr. Craddock, again combating the 
notions of “J. B.;” but he is still soaring above the comprehen- 
sion of us poor operatives. 

This brings me face to face with my old and original antagonist, 
Mr. Davies, in your next number for Jan. 8th, He commences by 
saying “he has seen a letter of (mine) in your paper which he 
thinks is calculated to lead the public astray.” Whether one of 
my letters is so calculated I am not aware; but of one thing I 
feel persuaded, that there are several statements in this letter of 
his, if not calculated to lea the public astray, certainly to per- 
plex and bewilder them. He says, “ that (I) question his state- 
ment, as to whether any engine-makers have reduced the area 
of their cylinders for increased pressure’? only. And I beg to 
say that I do still. For although he cites four instances where 
two engine-makers have put in comparatively small cylinders 
for large engines with high pressure, I submit, in the absence of 
Mr. Davies having given particulars, that in no one of those in- 
stauces was it wth the intention of simply getting high pressure 
ou their pistons, and then exhausting it at a correspondingly 
increased pressure into the condenser. I apprehend that the 
intention of suc: small cylinders for engines of such large 
nominal power must have been to work compound with other 
and larger cylinders and thereby either to increase the range of 
expansion, or otherwise to produce greater uniformity of motion 
over a previously tolerable extent of expansion before com- 
pounding. Many persons have compounded merely to save their 
engine from undue strain, consequent on large expansion in a 
single cylinder; and some simply to get greater regularity of 
motion, even in some instances at a loss of expansion. But I 
never yet knew of an instauce where they burnt more coal after 
compounding than they did before. 

Mr. Davies has scrupulously avoided giving us particulars as to 
these matters, az well as the other dimensions of these four en- 
gines, the same as he did at the Manchester discussion with regard 
to the compound engine under his care, which he told us had 
been altered back to two single condensing engines, with a re- 
duction of pressure, and a saving of five tons of coal per week, 
forgetting to tell us that it was simply a blunder of the engine- 
maker or his advisers, in putting ina wrong proportion of high 

pressure cylinder to that of the condensing cylinder, which I 
oe since learned from the person who pointed out the mal- 
proportion, aud who says, “the alterations thus pointed out 
were not to show any economy attendant upon low pressure 
steam, but were of necessity to use it, from the fact that the 
disproportioned engines were not calculated to use high steam on 
the compound principle, and it is possible with higher steam, and 
again, differently applied, to save more than other five tons.” I 
must, therefore, again repeat that I very much question whether 
he can point out a single instance where any sensible engine- 
maker ever entertained any such idea as decreasing the area 
simply to work with increased pressure, other things being the 
same, locomotive engines and want of space being, of course, 
exceptions, Mr. Davies here again refers to Mr Longridge’s 
report, and says, “according to that report the lower pressure, 
or a pressure of 30 |b., is working practically cheaper than any 
high pressure.” “ And,” says Mr. Davies, “if high pressure 
steam will work with more economy practically, I hope your 
correspondent will prove that it does sv, and not merely say that 
it can work, but tell us that it ix worked in practice.” 

Well, Mr. Editor, as I said in my last that I would show in a 
future letter, when I took up the compound principle, that even 
from Mr. Longridye’s report itself, taking the aggregate number 
of engines, and not an isolated case, the evidence is in favour 
of compound engines, and consequently high steam; so I will 
now show Mr. Davies and your other correspondents that the 
compound, and consequently high pressure, is working practi- 
cally cheaper than the best low pressure engines in that report. 

According to last September report, which is the one that has 
been so often referred to in this discussion, the whole of the 
engines in that report, taking the average consumption of the 
whole engines in each group, stand in their respective columns 
as follow :— 





Number Average Coal 
Description of Engines. of per 
Engines, I HP. per hour, 
Condensing .. .. ss oc os 3e4 vee 64 lb, 
Non-condensing .. «2 2 oe 18 eee 13°9 ,, 
Working compound .. ..  «. 258 ooce a6 ,, 
Condensing steam cut off before } 45 = 
7 rar mee 2 
Do, from }to }stroke .... 98 voee 6°9 ,, 
Do later than $ stroke .. .. 164 eeee 3 ,, 


The last quarter’s report (Dec. 31st) is very little different in 
the aggregate, but I find the isolated cases of minimum consump- 
tion are changed in my favour. Whilst in the best low pressure 
engine the consumption is 3°4 lb. of coal per hour, in the best com- 
pound it is only 3:1 1b.; thus proving what I also said in my last, 
that the compound principle is quite in its infancy, so that year 
by yeag we may expect it to improve. What, then, do Mr. 
Davies and Mr. Hughes think of this oft-paraded report now? 
I am now “ keeping to what is done in practice, and not speak - 
ing of what will be found out some time hence.” Mr. Davies 
says “he does not agree with me, that the same degree of ex- 
pansion means the same degree of attenuation or pressure at 
the end of the stroke.” I submit that tiis is the only measure 
of expansion, radiation and condensation being the same in 
each case. And I would direct your attention, Mr. Editor, to 
this important point in your summing up, as to what is the 
legitimate measure of true expansion. I agree with him, how- 
ever, that there is a great difference in point of economy be- 
tween a reduction of pressure when giving out a mechanical 
effect, and a like reduction of pressure without performing any 





mechanical duty. He says that I “argue, that if, when using 
high steam we exhaust at as low a pressure into the condenser 
as when using low pressure steam, we shall work more economi- 
cally.” If that reduction of pressure be by legitimate and use- 
ful expansion, giving out an equivalent of duty for every 
pound so reduced, I repeat it, we do work more economically. 
This is the only source whence comes all economy ; reducing 
the pressure to the minimum degree of attenuation, by legiti- 
mate and profitable expansion before parting with it into the 
condenser. But, says Mr. Davies, “ it is from this misconception 
that (I) contend for high pressure steam, and the compound 
engine exhausting high steam from a small cylinder into a large 
area, with a reduction of 5 lb. to 10 ib. without doing any work.” 
Not so fast, Mr. Davies: I never contended for any such thing 
as a reducion of 5 |b, to 10 1b, without doing any work As 
I said in my last, I have been striving and have succeeded in 
preventing any such loss by expansion between the two cylinders. 
I think, therefore, that Mr. Longridge is rather astray where he 
says in his last report (ENGINEER, Feb. 5th, page 111), that “in 
compound engines a loss of pressure from non-effective expansion 
is unavoidable.” I say that every pound of pressure so lost by 
expansion taking place otherwise than on the piston, is so much 
duty actually thrown away. But I must inform Mr. Davies, 
and that from experimental knowledge, that such need not be 
the case. It is quite possible to take the steam from the high 
pressure cylinder on to the piston of the low pressure cylinder, 
at the identical pressure (and even higher if necessary) at which 
it leaves the high pressure cylinder the moment the exhaust 
opens. And this must be the case, otherwise there will be a 
loss of duty between the two cylinders by non-effective expan- 
sion, But more on this subject in due course. It is from noting 
these misconceptions that Mr. Davies contends for the single 
cylinder engine and low pressure steam, in preference to com- 
pound and high steam. For, says he, ‘Mr. Fairbairn states 
that it is a mistake to suppose that any saving of fuel is obtained 
by the ure of the compound engine over the single cylinder.” 
It is with the same range of expansion to which Mr. Fairbairn 
alludes, And sosay we: there is no advantage in the compound 
engine, only so far as it either carries expansion, further increases 
the power of the engine, and prevents undue steam, thus avoid- 
ing break-downs, or produces greater uniformity of motion. 

Mr. Davies next favours us with another edition of his false 
table, which I anticipated I had sufficiently exposed in my second 
letter (page 362), to show him the utter fallacy and worthless- 
ness of it. As there are only eight lines of it in this instance, 
and the magnitude of its errors is of such vital importance, I 
must again correct him, and show him the ¢rue absolute gain of 
such grades of expansion as Le has furnished us with :— 


Pressure per No, of times Saving in fuel per cent. What it 
square expanded, as falsely given by ought to be 
inch, Mr. Davies. when corrected. 
20 Ib, ee 5 oe 62 ae 160 
36 ,, es 9 o* 70 ee 219 
69 ,, oe 15 oe 73 oe 270 
80 ,, e 20 oo 745 oe 299 

100 ,, oe 25 ee 76 ee 321 
120 ,, a 30 a 76°8 a 340 
140 ,, oe 35 es 37°8 ne 355 
160 ,, oe 40 oe 78 ee 368 


He will here perceive that the saving in fuel from 9 expansions 
to 25, instead of being only 6 per cent., as he states, is in reality 
102 per cent. ; and that, therefore, it does not decrease with the 
increased pressure, but that it increases likewise, and that with 
40 expansions, instead of only having 8 per cent. more than 
with 9 expansions, as he says, we have in reality 149 per cent. 
So much fur Mr. Davies’ misrepresentations, edition the second. 

Like “J B.” and “ Omnibus,” I think Mr. Davies also lays too 
much stress on the loss by radiation and condensation in the case 
of high steam, as his statement quoted from Sir Isaac Newton 
applies only when equal surface is exposed co an equally cold 
surrounding atmosphere; but with properly felting and well 
protecting, aud a diminished surface, this draw-back is com- 
p.etely obviated. But, even allowing the 9 per cent. loss, as stated 
by Mr. Davies, for this drawback, “the destruction of valves, 
pistons, and boilers,” and other increased wear and tear incident 
on the use of high pressure steam, instead of “leaving 3 per 
cent. in favour of 36 lb. over that of 100 Ib., and 1 per cent. 
over that of 160 1b. pressure,” it will in reality leave a surplus of 

93 per cent. in favour of the 100 lb., and 140 per cent in favour 
of the 160 lb. pressure. It is for these striking reasons that I 
advocate high steam over low pressure—it is more economical, 
equally safe; and [ cannot fora moment think, with all these facts 
before us, that there is a manufacturer or an engineer who rightly 
understands the subject who will be so foolish as to contend 
for the superiority of low pressure steam. He next tells you, 
Mr. Editor, that there was one mistake in his first t ble, page 
362—just one. I submit, Sir, that there is nothing else but mis- 
takes in it; that it isa complete tissue of false representations 
from beginning to end ; and that if he continues to persist in its 
accuracy aud truthfulness, you will take special note of it in 
your summing up, as it is a complete misrepresentation and per- 
version of the tacts of the case. 

In his concluding paragraph he accuses me of saying that “ the 
low pressure side has nuthing to refute.” This, perhaps, is an 
inadvertence in his manuscript, or otherwise a misprint ; at all 
events, [have been labouring all along to furnish the low pres- 
sure side with something to refute, and I feel quite persuaded in 
my own mind they will never be able to refute with truthful 
arguments the illustrations contained in my second letter. 

As is quite natural, Mr. Davies seems anxious to conclude in a 
triumphant strain, so he draws his letter to a close by stating 
that “as the low pressure side has gained a victory in theory (he) 
feels confident of the same in practice, and thinks the above 
table from (my) own figures (not true) will show (me) the fallacy 
of high steam in practice.” I should like to know where the 
victory is; for although I did state in my first letter that, ‘ theore- 
tically, on a slate, we can expand 15 lb. through a million spaces,” 
he himself admits in this letter that I had correctly represented 
it, when I stated that we could not expand either high or low 
pressure steam beyond 4 lb. above pure vacuum line; he, there- 
fore, virtually annuls this concession himself—if it be a conces- 
sion, And as he has conceded this point, namely, the limit of 
all expansion, this discussion is really at an end, so far as he and 
I are concerned, for he has all along admitted that the measure 
of economy consists in the number of times the steam is ex- 
panded (and Mr. Hughes, as just stated, says “there is a greater 
range for expansion as the pressure increases”), therefore, if he 
will take any two given pressures, and divide them by this final 
pressure or limit of expansion, 4 1b., the hyp. log. of the quotients 
will give the absolute gain of the two cases respectively. 

For iustance, we will take his own favourite pressure 35 Ib., 
or, as he so nicely begs it, say 36 1b., and the higher pressure 
mentioned in my second letter, 100 lb. Now 36 + 4 = 9 ex- 
pausions, the utmost which this pressure will perform; and 

100 -- 4 = 25 expansions, the utmost which this pressure will 
perform. Now the absolute gain of nine and twenty-five expan- 
sions over no expansion at all, according to a correct table of 











logarithms, and not by his false and incorrect table, is ag 
follows :— 
Expansions Hyp. log. Sheiete aie per 


25 o . o 3219 =e. oe ee 821 
9 e ee «=2°197 ee oe ee 219 


Balance in favour of 100 lb, pressure, over 36 Ib. 102 per cent, 


In this number (Jan. 8th) isa letter signed “‘ Expansion,” who 
is one of my fellow-townsmen and an engine-builder, giving a 
striking contrast of the benefits of high-pressure with and with- 
out expansion. The No. 2 diagram is a wonderful example of 
the extent to which high-pressure can safely be put upon even 
a single-cylinder engine without breaking it down, or even to 
any serious extent producing irregular motion, by a proper 
arrangement of expansive gear, and a judicious mode of valve- 
setting ; for, strange to say, Sir, this diagram, although 38 Ib. 
above atmosphere, and a 12 Ib. vacuum, making a total of 50 Jb. 
on the piston, and cnt off at about 1-19th the length of the 
stroke, has been taken from a light, slim, old-fashioned, lightly 
bedded 20-horse engine,and one, too, turning self-acting spinning 
jennies. And although an engineer in this town, on looking at the 
diagrams, said “ he durst be bound he could count the strokes of 
that engine half a mile off,” yet I do assure you such is not the 
case. I could not have believed it possible, myself, to turn self- 
acting spinning mules with such a degree of expansion in one 
cylinder, if I had not seen it; but as the engineer happens to 
belong to our association, I have been into the self-acting room 
to look at the turning (as Mr. Hughes very properly says that is 
the place to look for irregular motions), and the minders, one 
and all, declare that it is better than before the alteration. 

This, Mr. Editor, is a striking exemplification of the validity 
of a suggestion made by Mr. Longridge in his last report, and 
which, I see, is also contained in THe ENGINEER (Feb. 5, p. 111), 
to the effect that the old antiquated “‘throttle-valve is not 
essential to the proper working of a steam-engine,” but that it is 
an evil, by subjecting boilers to an unnecessary and useless degree 
of strain, and that, therefore, “it ought to be abandoned.” This 
engine is entirely without throttle. valve. 

Well, now, if we can put steam on a piston bordering on 40 lb, 
above atmosphere, and expand it nearly twenty times in a single 
cylinder, what becomes of the much-boasted-of 15 or 20 Ib. above 
atmosphere, and only expanded five times ? 

In this number (Jan. 8th), there is also a sensible and well- 
written letter by Mr. W. Hopkinson, wherein he shows us, from 
actual experiment, that high-pressure steam can be produced at 
the same cost of fuel as low-pressure steam; or, in his own 
words, that ‘‘ high-pressure steam and low-pressure steam are to 
each other, so far as regards their respective cost and mechanical 
effects with equal expansion, precisely as twenty shillings to a 
sovereign.” But he seems to labour under the same mistaken 
notion as Mr. Davies and Mr. Hughes, viz., that beneficial expan- 
sion is limited to five times. I think I have said sufficient in 
this and my second letter in refutation of Mr. Davies’ false 
ideas on this head, to set at rest this mistaken and fallacious 
notion. In my next, or a future letter, however, I will furnish 
you, Mr. Editor, with a table (alluded to in the report of the 
Manchester discussion, ENGINEER, Oct. 9th) constructed purposely 
for this discussion, showing the mechanical duty of a cubic inch 
of water, by expansion alone, up to four or seven atmospheresf{s 
from which will be at once seen the great amount of mechanical 
duty not used up, but thrown away into the condenser, when 
expansion is limited to five times, with anything like a tolerable 
pressure, say, even the oft-repeated 35 lb. pressure. 

I, however, give Mr. Hopkinson great credit for his projected 
scheme, of putting in auxiliary condensing cylinders to such 
engines as are still working with no expansion at all, on account of 
the load on the engine and the lowness of pressure they are 
compellec to carry; and where the proprietors are not in a 
position to expend the necessary outlay of putting in new 
boilers. So great is the gain, from expansion, even up to the 
extent he proposes (five times), over no expansion at all, that 
in such engines as are still using only 6 lb. or 8 lb. pressure, and 
carrying it through the stroke, such an alteration as cutting off, 
at even one-fifth, would very soon pay for itself and be most 
beneficial. But if, after this alteration, the pressure were in- 
creased and cut off still earlier in both cylinders, the economy 
would be again increased, thus proving that high pressure steam 
is attended with greater economy than low pressure can be. 
have already alluded to the loss he points out as accruing from 
expansion, while passing from one cylinder to the other: in the 
case of compound engines, I again repeat that it is not necessary. 

In your next number (January 15th) is a short, practical letter, 
containing two diagrams from a compound engine, signed 
“ Practical,” who, though himself in a former letter suggests 
that parties should send “the particulars and peculiarities of 
both engines and boilers,” omits to do so in the very first 
instance. 

He does not even mention the consumption of the fuel of 
this very engine he illustrates. But, as he accidentally hints at 
23 1b., 1 take it for granted that this should have been given as 
its consumption. If this be the case, what do the low pressure 
advocates who contend for 15 or 20 lb. above atmosphere, think 
of this diagram expanding 60 lb. down to 8 or 4 lb. above vacuum 
line, and only consuming 2] lb. of coal ? , 

I perceive that Mr. Craddock is here recommending our 
slippery friend, “ Omnibus,” to “apply himself to his more 
appropriate vocation of lecturing his erring brethren of the 
commercial world, as he is evidently out of his element upon 
the scientific and practical points connected with the steam 
engine.” —And so think I. For I submit, in all deference, that 
he has not advanced a single tangible argument, either in 
defence of low pressure, or in disparagement of the high pressure 
theory. 

I must pass over the remaining letters in this number, as 
well as the voluminous one by “J. B.,” in your next (January 
22nd). But, as your effervescent correspondent, “ Omnibus,” 
is here again, at his usual wont, casting slurs and insinuations, 
and though, by side shots, they are partly intended for me, I 
must here pause to make one remark in proof of the assertion I 
have just made, namely, that in all his numerous letters, he has 
not advanced a single argument either for or against any pres- 
sure whatever. 

His first sentence in this number (January 22nd) is a sort of 
jeering irony. He there says :—‘ ‘Expansion,’ who wrote to you 
from Oldham, on the 24th December last (p. 26), makes use of 
an extraordinary cut-off valve bearing a high sounding name. 

This connoisseur then asks, “but may not the common 
throttle-valve, attached to a sensitive governor, be made to 
regulate and cut off (the idea of a throttle-valve cutting off), as 
economically for grinding and spinning, as this very sensitive, 
automatic, differential apparatus, or steam dynamometer #” 

Here is a characteristic exemplification of the amount of know- 
ledge he possesses of the practical working of a steam engine. 
With his usual slang he then goes on to talk of “a horse with 
large chest and plenty of pluck, with a slender back and weak 
legs, being soon fit for the dogs.” Delectable language in s 
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scientific and important discussion. Though, perhaps, after all, 
it may be desirable to have a little buffoonery in all subjects, — 

In this number (Jan. 22nd) there is a practical and instructive 
letter by Mr. Hughes, with nearly the whole of which I entirely 
concur. In your next number (Jan. 29th) Mr. Craddock is still 
toiling with “J. B’s” theoretical notions. I wish he would con- 
descend to treat a little more on the practical bearings of this 
question, as I assure him his extensive knowledge and large ex- 
perience would be better appreciated by us humble plodding 
operative engineers than they are ever likely to be appreciated 
by “J. B.” or his other scientific friends. Iam sure any practical 

suggestions as to a better mode of illustration and elucidation 
would be highly esteemed by myself and fellow operatives who 
are advocating this side of the question. 

It seems from another letter in this number, that the idea I 
incidentally hinted at in my second letter (Dec. 18th), in order to 
work 1,000 Ib. per square inch, namely, a plurality of cylinders, 
is already in actual existence in Mr. Fuller's “ tri-cylinder en- 
gines.” I now come to THE Encinerr for Feb. 5, wherein our 
cunning friend “Omnibus” is again attempting a reply to one 
of my former corrections of his erratic notions. He says, “If I 
can regulate the pressure and heat of the steam so as to cause 
the moisture which is deposited on the top of the cylinder to be 
re-evaporated before the return of the stroke, and thus leave 
the cylinder and piston dry, then I have only the radiation of 
oil or polished iron to contend with, or open to the chilling effects 
of a good vacuum.” I repeat that the loss by radiation and 
condensation in well-protected cylinders is not so great as some 
persons would have us imagine; because of the fresh steam on 
the other side of the piston (only) always keeping up a uniform 
temperature in the metal of the cylinder. This is my reply to 
“Omnibus.” 

In your next number (Feb. 12th) I am compelled to pass over 
two excellent letters in favour of high pressure by Mr. Craddock 
and “ Analysis,” but which I recommend to the attention of the 
low pressure school. Here is also another letter by Mr. Hughes, 
which I cannot pass over, lengthy asI have already been, without 
one or two comments, as it is directed principally against my own 
observations, In the outset of his letter Mr. Hughes states, 
that “the heading ‘whether is high or low pressure steam pre- 
ferable in point of economy,’ has brought forward a number of 
correspondents who are advocates for high pressure steam inde- 
pendent of expansion.” For my part I have never yet heard of 
one. After giving a quotation from my first letter in THe En- 
anger of Noy. 27th, Mr. Hughes says, “ here he again perceives 
that (I) do not object to Mr. Davies’ increased area of cylinder ; 
that the only stipulation (I) make is, that the steam within the 
cylinder shall only attain the same degree of attenuation at the 
end of the stroke.” In this particular case Mr. Hughes “thinks 
that Mr. Davies has as much right to expand low pressure steam in 
his increased area of cylinder toany degree of attenuation he thinks 
proper, to attain the greatest possible power, as (I) have to ex- 
pand my high pressure to gain the same result.” And so say I 
too, But I must remind Mr. Hughes that there is such a thing 
as practice, which steps in and says, it shall only be toa certain 
extent in either case. I fixed that extent at 4 lb. above vacuum 
line, and Mr. Davies has ratified that stipulation, therefore I have 
correctly stated this matter, whatever Mr. Hughes may think to 
the contrary. After quoting where I state that high 
pressure steam will work with increased areas as well as low 
pressure steam, and that to whatever extent he or Mr. D. 
may think proper to carry that process with low pressure 
steam, if they increase the pressure along with their in- 
creased areas they will still be enabled to get a greater 
range of expansion, and consequently a greater degree of 
economy, Mr. Hughes says, “now this last part of these re- 
marks I deny, for it is not possible to get a greater range of ex- 
pansion from any amount of increased area, than can be got 
from one inch area (and so say I, from an increase of area only), 
therefore in this particular case Mr. Ingham is wrong.” 

Therefore, according to Mr. Hughes's own showing, his and 
Mr. Davies’ favourite scheme of “ increasing the area so as to 
get the same expansion with low as with high pressure steam,” 
falls to the ground. What I said, and which I again repeat, is, 
that if an engine, by increasing the area of its cylinder, be en- 
abled to turn the same weight with an increase of expansion 
from the same pressure as it did before (which is what the low 
pressure advocates say), if the pressure then be also increased, a 
greater range of expansion and economy will be again attained 
over the increased area without such increase of pressure. 

After considerable argumentation about increasing and re-in- 
creasing the areas of cylinders, however, Mr. Hughes very wisely 
comes to the sensible conclusion, that “I and Mr. Davies may 
carry on increasing our areas to that extent until the cylinders 
become unnecessarily large, and nothing gained by the alteration 
on either side.”’ 

I think so too, Mr, Editor; and you will please to take note of 
this important concession, as this has been the only resource of 
the low pressure school to make Jow pressure as efficient and 
economical as high pressure steam. 

I wonder they have not seen this before. Therefore, why not 
let the case stand as I have put it in my second letter? namely, 
equal sized cylinders expanding to the same degree of attenua- 
tion or final pressure, but simply with increased pressure, and, 
consequently, increased expansi n; and, therefore, of necessity 
accord to their own admission increased economy ? 

Mr. Hughes, in his concluding paragraph with me, says, 
“this discussion chiefly rests on the extent to which profitable 
expansion can be carried,” and he ia right ; “ but he has little con- 
fidence in all tables theoretically constructed, and prefers prac- 
tical illustrations similar to those sent by ‘Expansion’ and 
‘Practical.’” Well, I am willing to abide by either those illus- 
trations or the more extensive practical illustrations I furnish 
in this letter, deduced froma large number of engines in Mr. 
Longridge’s report. 

After great diligence and close application, I at length arrive at 
your last impression of Feb. 19, wherein I perceive our evanescent 
and jocular friend “Omnibus” is again attempting a solution to 
his formerly-expressed error, that high pressure steam cannot be 
expanded to the same degree of attenuation as low pressure, on 
account of its greater temperature. He says, “if atoms of heat 
radiate, they are projected with a force, communicating that 
force to the atoms around, which increases the local pressure; and, 
as fluids press equally in all directions, the compressed atoms 
will naturally re-act on the piston and cylinder, and be driven 
into that space which is not subjected to this mechanical pres- 
sure and heat, namely, into the condenser and air pump.” It ap- 
Pears, then, that this radiation actually increases the locat pressure 
instead of lowering it. 

Strange doctrine this, “Omnibus.” But I dare not enlarge. 
He, however, “trusts that this explanation will satisfy your 
numerour readers that I have not a leg to stand on.” ‘To sa 
that “Omnibus” has not a leg to stand on would be giving him 
credit for too mueh, for it would infer that he had something 
that required legs to stand on; whereas, I submit that, so far 
ey not having a leg to stand on, he has not advanced anything 

requires a leg to atand on, except it be that we should go 





back to the days of Papin (1690), with his old open-topped | Str,—I perceive that a slight error has crept into my last letter. 
atmospheric engine, or the pressure of the atmosphere only. He | At the top of the second column, page 168, it is stated that 


will have a difficulty, however, in persuading even “ business 
men’ to do this. In this number, Mr. Craddock confirms my 
auswer to “Omnibus,” that the loss from radiation and conden- 
sation, under proper arrangements, is a “mere nothing from 
such causes,” 

In conciusion, I beg to apologise to you, Mr. Editor, for the 


great length I have again trespassed on your space; and also to | 
those correspondents, particularly our jocular friend, “ Omni- 


bus,” towards whom, at the spur of the moment, I may appear 
to have been rather too harsh and severe. E. Incuam. 
Engineers’ Association, Oldham, Feb. 24, 1858. 





Srr,—Your erratic correspondent, “ Omnibus,” is in no way 
affected by the epithet given to him by Mr. Craddock. A wise 
man altereth his mind often. Though I did use what may be 
unfit expressions, and you did me the honour, under a separate 
heading “on heat,” to make what I conceived a better illustration 
of the subject-matter in dispute, I hope you have never found me 
wandering from the main object I have in view in this discussion. 

Mr. Craddock (page 151, col. 2) appears to make out a very 
good case, respecting the loss of heat, in favour of his high pres. 
sure boiler, and the small steam-pipes and cylinder attached. 
But it happens that he combines, with this small hot apparatus, 
another communication and cylinder of larger dimensions when 
he wants to save coal; and this, though it multiplies the power, 
does entail the extra complication, the extra losses, aud the extra 
radiation. Nevertheless, he certainly has given us an experiment 
with a strictly tubular boiler which throws all other high pressure 
boilers I know of in the shade. If it be a durable boiler, and 
applicable to locomotion, I can only say it is a pity it has not 
been tried and adopted. It is, however, difficult, oftentimes, to 
introduce anything new without a remodelling of the whole ap- 
paratus. ‘This may be the reason why surface condensers and 
many other good inventions and patents die out without benefit- 
ing the inventor, who may live just long enough to see his 
invention carried out, and society at large reaping the crop which 
he has so diligently sown. It ought to be otherwise, but such 
is the fact nine times out of ten. 

It would be very unphilosophical to suppose that there would 
be more radiation from a boiler generating low pressure steam, 
than from one generating high steam. But Mr. Craddock must 
wait for practical comparisons, as there appear to be no low 
pressure boiler in work fit to compete with his high pressure 
one. And I would almost venture to say that Mr. Craddock has 
done nearly all that man can do to economise high pressure 
steam, and to keep this dangerous agent in order. But I have 
found out that the world is not made up of such determined and 
skilful men, and consequently not prepared to undertake and 
manage such an apparatus. And I will venture to say also, that 
if Mr. Craddock and our high pressure engineers would devote 
their energies and talent to re-construct the low pressure boiler 
and engine with the same determined will and energy as they 
have applied themselves to the improvement of the high pressure 
boiler and engine, where [ ask, Sir, is the man amongst us who 
could compute all the savings they would effect # 

But it is the unseen internal radiation into the chimney and 
into the condenser which wiil ever constitute the major part of 
the loss of heat from this source. Nevertheless, in a low pressure 
boiler, having a temperature of water little over 212 dey. inside, 
with an internal descending flue of smaller area than the ascend- 
ing one, surely the smoke need not leave this boiler at so high a 
temperature as “ 400 and 500 deg.” when the conducting material 
is thin copper, The external radiation from a large low pressure 
steam engine cylinder, heated outside with steam, may be ren- 
dered almost nil, if the steam casing is covered with an air jacket 
of thin copper; at the same time it is also a very clean effective 
boiler or heater. The superior conducting power of pure steam 
acting on clean iron ought never to be lost sight of. A vapour 
bath at 120 deg. cannot be endured, but air at 260 dey. is not 
painful ; therefore hot carbonic acid gas or smoke acting on a 
smoky boiler is by far a worse conductor, ‘I'he steam-pipes 
from the boiler tothe large steam cylinder may be, if desired, of thin 
copper and of large area. In fine, Sir, reducing the boiler pres- 
sure to 1 |b. will, 1 conceive, turn everything topsy-turvy. 

At the time Professor Renwick wrote his treatise on the steain 
engine (second edition, 1839), it was not the practice to work 
high pressure steam expansively, Ido not see any chapter or 
notice on high pressure engiues acting expansively, though there 
is a chapter on condensing engines acting expausively, and there- 
fore we ought to conclude that the gain alluded to was without 
expansion. 

The first steam flour-mill of any note in New York was erected 
in 1843, and was driven by a pair of high pressure horizontal 
engines, each 12 inches in diameter, 4 feet stroke, 45 turns or 360 
feet per minute, with a fly-wheel weighing 7 tons and 18 feet 
in diameter ; pressure on the gauge, 751b. At first the steam was 
cut off at a quarter stroke. The engines, though double and 
with a famous fly, performed badly, and consumed much more 
coal than was calculated upon. ‘The cut-off was then put to 
half stroke, when more corn was ground, and with less fuel ; this 
fact, added to the Admiralty experiment on expansion with con- 
densing engines, which proved so decided a failure, ought to 
wei th heavily on the miud of “ Expansion.” 

Now, Sir, there is nothing which will test a crank engine better 
than grinding corn, and no rotary motion that will find out the 
comsumption of coal so truthfully ; and it is very likely, if the 
non-condensing engines you have noticed from Mr. Longridge’s 
report, using only 4°5 lb. of coal, were put to grind corn, they 
would probably require much more fuel to grind and dress a 
bushel of wheat, which is the quantity caculated by Watt and 
others for a horse power per hour. From the details of numerous 
American high pressure engines taken in 1842, pressure 100 lb. to 
150 lb., fire surface 12 to 13 feet, the consumption of anthracite 
coal varied from 7 lb. to 10 lb., and cutting off at half stroke. 
The agricultural engines in this country consume 10 lb., the 
best Staffordshire condensing engines 8 lb., while some are con- 
suming four times this quantity of slack. What extravagance 
and waste! when a well-proportioned, and well-cared-for low 
pressure engine need not consume more than 3 lb. of coal per 
horse power her hour. 

With all these facts before us of the large consumption of coal 
for the bulk of our present high pressure and double pressure 
steam engines, how palpably absurd it is for us to foster such a 
system which requires not only extra care and skill, extra wear 
and tear, but which must always be attended with some danger. 

Now, Sir, whatever may be your charge, pray let every tub 
stand on its own bottom. Let us have no hybrid steam engine 
chopping up steam. And if there are operations to be peformed, 
where the saving of a pound of cual per horse power per hour is 
of vital importance, and will outweigh all other considerations, 
let us have a strictly tubular boiler, and the high pressure engine 
separated from the low pressure engine and condenser by a 
small reservoir of steam power, at about the pressure of the at- 
mosphere, which can be superheated if advisable. 


February 25th, 1858. OMNIBUS. 








with 8 lb. of steam produced for each 1 lb. of coal consumed, 
the coal per horse power per hour was but little above 2 ib. upon 
the 25 horse power, and t..at upon the 20-horse power it was but 
25 lb. per horse power per hour, It should be, that with 8 ib. of 


| steam for each 11b. of coal consumed, that on the 25-borse 


power the coal was 2°48 lb., and on the 20-hurse power it was 
3°1 1b. per horse power per hour. But with 12} ib. of steam for 
each 1 |b. of cual consumed, it would be (as stated in my letter, 
page 168) on the nett power of 20-horse, but 21b. of coal per 
horse power per hour. 

To convey to your readers, in the briefest form, a clear notion 
of the value of the principles I have been at some pains to 
render plain to all minds, I annex the following table, which 
clearly shows the importance of my boiler in conjunction with 
high pressure steam for marine parposes. The data having 
reference to the common marine boiler is taken from “ Murray's 
Treatise on Marine Engines and Steam Vessels,” and is found at 
No. 1, table 8, as compiled by the engineering department of her 
Majesty’s Dockyard, Woolwich. I shall here confine myself to 
the builers, Only supposing that in my boilers steam be gene- 
rated at 160]b. per square tch, and used as | have been in the 
habit of doing—I say, grant me this, and I know 1 am under 
rather than beyond the mark wheu I say that in such case 1 Ib. 
of coal is quite equal to the same power as is 3}b. of coal used 
as it ordinarily is in our present marine boilers, and with the steam 
applied according to the present practice :— 




















Common . 
boller. My boiler. 

Number of horse power ...... eevecee ervccces ° 54d O44 
Leugth of Reller..cccvccccsscnee wes 00g 20998800 23 feet 17 feet 
Mrendth of belles ccc ccceccecececsee 24 feet 8 it. dia, 
Height of boiler without steam chest... 12 fect two of them, 
Cubic teet of space occupied by boilers . 6624 1666 

ce ee - 78 tous 36 tons 
Weight of water in boilers... ....ce0 esos 438 tons 7 tons 
Coai equal to nine days’ steaming. .,......... ° 250 tous &3 \ons 
Freightage lost by weight of coal and boilers ., 376 tous 125 tons 
Heat-absorbing surlace, compared with coal 

DUIIL ce vccereverercvece secceccceeesecee + 10 sq ft. 24 sq. ft. 
Area of fire grate .... 00sec cess vee oe seeseece 240 sq. ft. 120 aq, ft. 
Coal consumed per square foot of fire grate .... 11°34 tb, 7°7 ibs. 
Total amount of heat-absorbing suriace........ | 5500 sq. ft. 4618 aq. ft. 





¥rom the above table it is seen that with the same weight of 
coals the ship is equal to a threefold voyage, and if the reduction 
of weight of boilers and water be taken into account, then the 
ship would steam thirty-six days, giving the same power per day 
as, with the common practice, could only be continued for nine 
days. At the same time the ship would leave port on her outset 
with no more weight of boiler, water, and coals than, on the 
present practice, is required for nine days’ steaming only. To take 
the reverse view—that is, with the voyage remaining the same— 
then there are 251 tons converted from unprofitable into profit- 
able freightage by diminished weight of boiler, water, and coals. 
It is likely 1 shail be met by the assertion that, on the common 
practice, the actual power would be nearly double 554 horse. So 
| know it will be from my boiler and engine. In available power 
the common practice would be left still further behind, as the 
friction in my engine is a much less per-centage than in the 
commou engine. The engine, too, fur equal power, occupies 
much jess space, and is of much jess weight than the common 
marine engine. It is also suited to drive cither the screw or 
paddle wheel without gearing ; and has all the advantages of the 
oscillating engine without its defects. In the table it is seen 
that my boilers are, in this case, two in number, of 17 feet long 
and 8 teet diameter over all; and in these boilers there is 5,332 
feet of 3 inch iron tubing; the only part of such boiler at all 
likely to give way is one of these tubes, as they alone are acted 
on by the fire; the other parts are all of so small dimensions, 
aud without detriment to the absorbent power of the boiler, can 
be made to bear 5,000 lb. to the square inch if desired. With 
such a bviler, therefore, 100 lb. pressure is incomparably more 
safe than the present bviler with its pressure. I call “ Omnibus’s” 
and others’ attention to the water coutained in these boilers of 
mine, when compared with the common boiler, as in each of my 
boilers there would be but 34 tons of water, whilst in the common 
boiier there is 48 tons of water. 

Imagine, also, a shot taking away a plate of the common 
boiler and a tube of mine—yvu have forty-eight tons of explo- 
sive matter in the one boiler and only three-and-a-half in the 
other. The common boiler stands twelve feet high, and mine 
but eight feet. But beyond this, my boiler admits, withwut de- 
triment, to be subdivided into half-a-duzen boilers, or even more 
if required. These views, to me, seem suggestive of very impor- 
tant consequences in case of war. “ Omnibus” raises the ques- 
tion of the durability of these boilers: I remind him that it is 
not new to have tubes in our steam boilers, and with pure water 
and no deposit, as in my engines and boilers, aud with much 
less intensity of heat, it is not easy to see why the wear and tear 
should be greater. But, from the befure-named causes, and the 
salt water acting with intensity upon tie present boilers, there is 
good reason to expect that the wear and tear would be less on 
my boiler and engines than on those upon the present system, 
But it will be said the original cost of my engines and voilers 
will be greater than that of the common kind. ‘This, also, will 
not be the case, when equal power is the standard by which the 
cost is determined. | feel sure that, long before such experience 
in the make of my engives and boilers is attained as that of the 
common engine and boiler, the cost will be found very consider- 
ably less than that of the common kind, referred to in the table. 
‘The condenser is the only item that exceeds the usual cust, and 
this is very much over-cstimated for waut of knowledge upon 
the subject. “ Omnibus,” in some of his letters, has suggested to 
me the applying of my condenser to the low pressure practice: 
of course, a condenser which, in its infancy in 1843 would sus- 
tain a vacuum of twenty-four and twenty. six inches of mercury 
when condensing by the air must have had all its parts very 
much improved beyond that of Hall's condenser, In proof of this 
I made my first condenser in the same way, as regarded the joints 
of the pipes, as Mr. Hall did, and I made them well. The first 
day I put it to work I got sixteen inches of mercury, and before 
it had been at work three days I lost all my vacuum. I there 
and then pulled it all to pieces, and made the joints and bent the 
tubes as I now do, and, ever since, nothing can do better than 
the joints have done. The same condenser worked in the air 
from 1842 to 1849, and it kept its vacuum quite as well in 1849 
as it did when I first started it, after so re-making the joints in 
1842, But the coudenseris much improved since then, and, as I con- 
ceive, it is now everything that can be desired either to condense 
by air or water ; I say to “ Omnibus,” therefore, that I am ready 
‘0 apply it in any way to low as well as high pressure steam. 
But I cannot shut out the light of experience which enforces the 
conviction on my mind of the importance of high pressure steam 
generated in such boilers as mine, and used as | use it, 

Pimlico, March 1, 1858. T. Crappook. 

P.S.—You will oblige me by making the following corrections : Page 167, 
col. 3, last paragraph, for ‘300 tons,” &c., read “ 500 tons,” &e.; p 


> es 
first paragraph of rst column, for“ possible,” &c., read “ passible, 
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BETHELL’S IMPROVEMENTS IN THE CONSTRUCTION 
OF SHIPS. 


Patent DATED 28TH JuLy, 1857. 

This invention, by Mr. John Bethell, of Parliament-street, West- 
minster, consists in building ships of a combination of iron ribs and 
wooden planks fixed together by bolts and screws, and further 
cemented together by a composition or glue, so that the iron ribs and 
planks are firmly combined together into one solid mass. The inven- 
tion further consists in connecting the decks of ships, or the main 
timbers, supporting them, with the keels, by means of lattice or other 
framing, by which considerable stiffness and strength are obtained ; 
the decks, framing, and keel being firmly connected together, and 
constituting a girder running through the ship. 
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ing c, but also through an inner wooden planking f The planking 
J, which it is proposed to employ in both the cases referred to, and 
which may be creosoted or not, consists of short lengths of plank cut 
to fit exactly between the ribs a, a, or b, b, as shown, and also cut or 
notched out, so as not to interfere with the bolts or fastenings d. This 
inner planking is placed and secured against the inner surface of the 
outer planking c, and against the interior of the ribs—that is to say, 
against the inner surface or underside of the head of the T or corre- 
sponding surface of the angle iron, so as to cover over the joints 
between the outer planking c, the short pieces of inner planking f 
being fastened to the outer planking by cementing or glueing, and also, 
if desired, being further secured by screws gy, g The illustrations 
show also an interior ceiling or lining A of wooden planking, which is 
not intended to be creosoted, and this may be fixed to the planking f 
by spikes or nails, but this ceiling may be dispensed with. Fig. 3 
shows a transverse section of the lower part of a ship, constructed in 
accordance with the first part of the invention, as also the descrip- 
tion of a keel m which it is preferred to employ—namely, a length or 
lengths welded or secured together of bar iron, rolled to the shape 
shown. 
The creosoting process is that ordinarily employed; the glue com- 
er for joining the planking together being made in either of the 
ollowing ways :—It may consist of a mixture of shell lac and the 
fluid creosote oil used for preserving wood, in which case it is made 
by dissolving shell lac in that portion of the oil (which is heavier 
than and sinks in water) obtained by distilling coal tar, the oil being 
heated slowly in an ircn pot over the fire, and ‘he shell lac added to it 
by degrees, stirring it all the time, until a glue is formed of sufficient 
consistency for use. The other glue or composition is made by heating 
together in an iron pot two parts of pitch with one re of gutta 
percha. Either of these compositions is to be applied in a heated 
state by spreading it with a brush upon one of the intended surfaces 
of planking, and generally on the inside of planks c, upon which it 
may be allowed to cool. But previously to the two surfaces being 
united in the process of building or constructing the vessel the glue is 
to be brushed over with coarse alcohol or some other suitable solvent, 
which will render it adhesive or sticky, and whilst in this state the 
short lengths of inner planking f are to be screwed on, as before 
mentioned, or otherwise pressed closely to and against the outer 
planking c, by which any surplus glue will become expelled, and the 
two plankings if and ¢ become firmly secured and fixed together. The 
glue will also form a waterproof film between and protected by the 
two plankings, which will o— the ship waterproof. The —- of 
all the planks are to be glued together by this glue instead of caulking. 
The last part of this invention is represented in Figs. 4 and 5, 
which show a side elevation and section of a portion of the length of 
the keel and of the deck beams, and of certain other parts, showing 
them framed or fitted together so as to constitute a girder, passing 
through the middle of the ship, and which may be continuous 
throughout its length, or not continuous, as shown; m is the keel, 
p the beam of the upper deck, and q the beam of the lower deck ; 
8,8, are diagonal pieces of wood or iron, arranged as struts, and 
tenoned into the longitudinal timbers, and ¢, 4, are tie rods, holding 
the several parts together. Plates of iron or keels of wood only 
may be employed to constitute the girder or portions of the same, 
instead of the compound iron and wooden framing shown. When 
the planking is of hard wood, only a small quantity of creosote is 
used, but when of soft wood, such as pine or larch, it is thoroughly 
impregnated with creosote. Each layer of planking may be laid 
longitudinally, diagonally, or partly in one direction and partly in 
another, as preferred. It is preferred that all the wood should be 
creosoted, in order to preserve it and render it waterproof, so that the 
side of the ship may be composed of imperishable and waterproof 
materials, but for the purposes of the invention this is not absolutely 





The ribs may be formed either of rolled bar angle iron or T iron, of 
the forms at a and 0, Figs, 1 and 2; a number of such iron ribs being 
placed at short distances apart, with the head of the T or the flat face 
of the angle iron rib presented towards the exterior, each rib being 
bent into the required form. In large vessels, when two or more 
lengths of bar are required for one rib, they are to be welded together, or 
jointed by lap joints or cover plates, the several ribs being so arranged 
that the joints of no two adjoining ribs should be close or near to 
each other. The skeleton of the vessel being thus formed, wooden 
planks, previously creosoted, according to the patentee’s creosoting 
process, are rivetted, bolted, or screwed, to the exterior of the iron 
ribs, in accordance either with the mode represented at d, as shown in 
Fig. 1 (in case angle iron is used), and in the Fig. 2 (in case T-iron is 
employed), or else as shown at e, in Fig. 1, the rivets, bolts, or screws 

ing to this mode passing not only through the ribs a and plank. 


a 


HotynEap.—A conference of nautical gentlemen has been held 
with the Admiralty Engineer, in reference to the packet accommo- 
dation and other improvements at these harbours. We understand 
it was decided to leave open Skinner's Channel, as one entrance into 
the new harbour, which is generally considered by seamen as highly 
important to its utility asa harbour of refuge.—Carnarvon Herald. 

© NAVIGATION OF THE Danvuse.—The Lloyd, of Pesth, says, 
the works undertaken in the Danube to blow up the rocks of the 
Iron Gates, which were last year urged on very actively, have now 
been resumed, and the low state of the water leads to the hope that 
excellent results will be speedily arrived at. One rock, which was 
four feet above high-water mark, has been so completely removed that 
not only small steamers, but even large vessels, can effect a passage 





over it. 


RICKETT’S IMPLEMENT FOR CULTIVATING LAND, 
PaTENT DATED Ist AvuGust, 1857. 


Tuts invention, by Thomas Rickett, of the Castle Foundry, Bucking- 
ham, consists in constructing implements for cultivating land, with a 
rotating axis, on which tines are set one after the other so as to enter 
the land in succession. When moving over the land the axis comes 
only a small distance above the surface of the soil. The implement 
is arranged to be moved by a locomotive engine or other power. The 
tines are each made a few inches wide, and it is preferred that each 
boss on the axis should only have two tines formed upon it, and that 
such two tines should come at opposite sides of the axis. The tines 
are made of a curved form, and their axis or shaft is caused to turn 
by means of the engine or other power so that the cutting end of each 
tine in its revolution enters the land at a point considerably behind 
its axis of motion ; and as the axis is moved forward and is caused to 
revolve, the end or cutting edge of each tine rises out of the surface 
of the land considerably in advance of the axis of motion. The tine 
raises up the portion of land removed by it, and such cut portion is 
then carried over the axis or shaft. 


The illustration shows an elevation of the apparatus as attached to 
a locomotive engine; a, a, are the several cutters or tines set one 
after the other round the shaft d. The edges of the several cutters 
are formed inclined to the axis 6, so that in action the cutters pro- 
duce a continuous spiral on each side of the axis, which is the arrange- 
ment preferred. The shaft & revolves in the bearings of two radial 
links c, c, having the countershaft d for their centre. The counter- 
shaft d is preferred to be driven by achain or other means from the 
engine shaft, but it may be worked directly by the travelling wheels; 
é ¢, are notched pulleys or chain wheels, fixed on either ends of the 
shafts 6 and d; /, f, are endless flat-linked double chains, which pass 
round the notch pulleys or chain wheels e, e, and communicate the 
power from the shaft d to the shaft 6; g, g, are screws, connected with 
the radial links c by short links h. These screws are worked by bevel 
gear %, and are used for the purpose of raising and lowering the 
cultivator shaft 6. In action the shaft 6 of the cultivating implement 
is carried over or through the land, at right angles or transverse to its 
axis, and is made to revolve in a contrary direction to that in which 
the wheels of the implement or engine are rolling. The tines cut from 
the bottom of the furrow upwards, and by reason of their curved or 
concave form are made to raise up the soil and carry it back over the 
axis 6 broken up. The patentee claims the combination of mechanism 
by which the axis }, and the cutters a, a, are caused to revolve in the 
reverse direction to that of the wheels rolling on the ground, and the 
cutters a, a, being made to cut from the bottom of the furrow up- 
wi 








Bieacuinc AND Dyeinc Works.—Mr. Butt, M.P., has obtained 
a select committee to inquire into the circumstances connected with 
the employment of women and children in the bleaching and dyeing 
establishments in England, Scotland, and Ireland, and to consider 
how far it may be necessary or expedient to extend to those establish- 
ments provisions regulating such employment, and to report their ob- 
servations thereupon tothe House; since which, however, Mr. Roe- 
buck has obtained a select committee to sit upon Mr. Butt! 

Rartway AcCcoMMODATION FoR THE MINERAL Districts OF 
Nortx anp Soutu SHropsHire.—It is amazing that the mineral dis- 
tricts of this country—where iron rails were indisputably laid for the 
first time very near a century ago—have sc long remained destitute of 
those n means of transit without which no manufacturing 
establishment, where heavy goods require removal, can hope to 
flourish. Very many schemes have, at different times, been broached, 
but the preliminary expenses, in several cases, have been so enor- 
mous, consequent upon the opposition of competing lines, and the 
exorbitant claims put forward by landowners, whose property, even, 
would be benefitted thereby, that only two or three of these have been 
carried out; and, excepting in one case, then but partially. The 
valley of the Severn, at an early period in the history of railway 
enterprise, as was natural from the river forming the great thorough- 
fore of inland traffic, offered attractions, and was several times 
measured and re-measured for a through line from Gloucester 
to Liverpool. The present company, the Severn Valley Com- 
pany, have had much up-hill work, and the project has, upon 
several different occasions, been all but abandoned, two bills 
having been moved for during the present session of Parliament, one 
for extension of time, the other for leave to abandon the line, and to 
wind up the affairs of the company. A meeting of the shareholders 
was held on Friday, the 26th, at the company’s offices, when, as we 
learn from a letter from John Pritchard, M.P., and another from Mr. 
Toogood, the Parliamentary agent in London, a resolution was come 
to to give up the Bill for the abandonment of the line, and one in 
favouring its immediate prosecution come to; the decision has caused 
universal joy along the proposed route. The town of Bridgenorth 
has materially sutiered from the absence of railway accommodation. 
That town, as well as Ironbridge, Coalbrookdale, Horsehay, and 
other portions of the district, will now be much benefitted. A con- 
nexion with the Madeley-court branch, with the Wellington and 
Severn Junction, and thereby with the Shrewsbury and Birmingham 
and Shropshire Union lines, will thus be formed. The line, when 
—- will form an important feeder to the Oxford, Worcester, 
and Wolverhampton, which it will join at Hartlebury, in Worcester- 
shire, on the one side, and with the Shrewsbury and Chester and 





Shrewsbury aud Crewe, on the other. 





me _ _T____—_______— ———— 








Marcu 5, 1858. 
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TO CORRESPONDENTS. 


Norice. —T7he first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I, price 20s. ; Vol. Il, price 16s. ; also, Vols. III. and 1V., price 18s. each ; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 

T. E.—The use of very large wheels to form an endless railway for 
or agrieultural engines has been repeatedly suggested, but the whole arrangement 
is bulky and unmanageable, besides this the size of the wheels cannot be made 
sufficiently great lo answer for araikeay. Some time since we published, as a 


common road 


addition ; thus turning upon itself, when cylinder and piston meet, the whole 
power of the engine. This is the improvement confirmed by the “eminent 
firms.” What an error in judgment ?—what an insult to the common sense 
of you readers ?—and, above all, what a deviation from the line of Hack- 
worths? We are promised a “few more inventions when an opportunity 
presents.” I beg to caution my neighbours, and it is to be hoped when 
they do appear he will not incur their ire. Epwin F. Jones. 
Redcar, Feb, 24th, 1858. 


P.S.—I enclose a letter from the gentleman who made the sixteen-inch 





mechanical curtosily, an engine consisting of one large broad wheel, which 
contained everything within itself. 

B. B. P.—Mr. Kirwood's correct address is 6, Salisbury-terrace, Ball's-pond- 
road, N. You had betier write again. We cannot imagine how persons can be 
caught by such announcements as the one made in the advertisement to which you 
allude, seeing that it cannot require a “ great invention” to produce motion by 


gravitation. 

L, N. D.—Uniess you have given a written order, we presume you cannot be com- 
pelled to accept the whole work ; neither, had you done 80, would you be obliged to 
take all the parts, if they have not been delivered at the times eontemplated at 
the commencement. We should resist the claim. Our own view of book hawkers 
ts, that they are frequently a perfect nuisance. 

J. C. G—Ilf you give the name of the patentee, and title and date of the patent, 
or simply, and which is best, the number of it, you can obtain a copy of the 
specification by inclosing stamps (say 26. worth) to Mr. Bennet Woodcroft, 
Great Seal Patent Office, -buildings, Chancery-lane. 

A RecuLaR Susscriper.—The solution of oxide of lead referred to is probably 
@ solution of hydrated oxide of lead in a caustic alkali, and may be prepared by 
adding caustic potash or soda to a solution of acetate of lead until the pre- 
cipitate first produced is almost entirely re-dissoived. 

An Enoiveman (Seaham-park.)— We think the best thing we can do is o refer 
you to any of the numerous engineers’ poctet-books. There is only one way of 
correctly calculating the pressure in a boiler from the dimensions of the safety 
valve, length of lever, &c., and if the dimensions are odd inches and parts of an 
inch, tt frequently requires a litile patience to get a correct result. From the 
diameter of the valve you get the area in square inches by referring to a table of 
areas, or else by multiplying the diameter into itself and then by ‘7854, or 
roughly by taking three-fourths of the first product. If you want only an approzi- 
mation, and the valve be large, the length of the lever, from the fulcrum to the 
weight, must be divided by the distance between the fulcrum and the centre of the 
valve, and this will give the leverage of the weight. The actual weight must then 
te multiplied by this quotient or leverage, and the result is the action of the 
toeight on the valve. This product must then be divided by the area (in square 
inches) of the valve, and the result is the pressure per square inch. All this only 
gives an approximation for the action of the lever itself, as well as the weight of the 
valve itself should be taken into account. To ascertain the effect of the weight 
of the valve itself is easy, as there is no leverage to allow for. If the valve 
weighs 1} ib., and ils area be five square inches, this would give } lb. pressure 
per square inch. With respect to the lever, if great acouracy is required, it 
should be balanesd on a@ knife so as to ascertain the distance cf its centre cf 
gravity from the fulcrum. When this distance is found it must be divided by 
the distance between the fulcrum and the centre of the valve, which will give the 
leverage, as before explained, and the actual weight of the lever must then be 
multiplied by this quotient, so aa to get the action of the lever on the valve. This 
last product divided by the area gives the pressure per square inch as in the 
JSormer case. There are thus three amounts to add together, namely, the pres- 
sure by reason of the action of the weight, that by reason of the action of the 
kever, and that by reason of the weight of the valve itself, Of course in prac- 
tice, instead of jinding each of Uwse separately, the actions of the weight and 
lever should be added to the total weight of the valve, and the sum be divided by 
the area of the valve, which will give the total pressure per square inch. 

P. O. (Lincoln.)—Draught are employed at all the offices you have named, 
but the appointments are very difficult to obtain. They are generally filled by men 
who have gradually risen from their first entry, so making way for juniors only. 
Now and then a draughtsman is advertised for by one of the departments, but 
although we have known many who have upon those occasions applied for the 
appointments, we never met the man amongst them who had succeeded. If you 
have any influence, by all means use it. You must not forget that draughtsmen in 
government offices are not blown up like poor colliers, and so do not leave many 
gaps to be filledup. Those of them whom we know seem particularly tenacious 
of life. 








MACHINE FOR WASHING WHEAT. 
(To the Editor of The Engineer.) 
Sm-—lIf any of your readers have had experience in washing foreign 
wheats, such as that grown in Egypt, I should be glad of a description of 
an efficient machine for that purpose, and the name of its maker. 


TH. F. 





BLAST ENGINES. 
(To the Editor of the Engineer.) 
Sia,—I beg to trouble you with one more letter, for, in your journal of the 
19th, Mr. Hackworth gives usa long communication endeavouring to justify 
himself from the aspersion of piracy. 

But what relation cranks, fly-wheels, stuffing boxes, and a mould “a fac- 
simile of my recently patented blowing engine, without the blowing pans,” 
has to Slate's blowing cylinder and annular valve, it is difficult to conceive; 
mark the admission “ without the blowing pans.” 

He tell us “that his attention was first drawn to the introduction of high 
speed blowing engines in 1844 and 1845, but saw the only difficulty in 
superseding the old flap valves by some other appliance.” He “hada 
variety of ways to effect this object,” but, strange to say in 1857 (seven 
years after Slate started his annular valve attached to no less than eight 
diffi arrang and at work), when “an opportunity" occurs, Mr. 
Hackworth takes Slate’s annular valve (see Practical Mechanics’ Ji 
July 1st, 1856), places it upon four columns, put Slate's cylinder in motion, 
and then has the boldness to impose upon your readers his “new principle.” 

In my letter of the 16th I stated that the arrangement even was not 
new, and he admits the “ wheel within wheel,” but his memory rejects, as 
part of the communication, the sixteen inch moveable blowing cylinder : 
he ought to have been thankful for the hint. 

Mr. Hackworth seems very anxious that his “ new principle” should be 
compared to Slate's original specification, and not to the engines at work; 
be itso. He is right when he describes Slate's annular valve as working 
between two cylinders, but he is evidently not aware of the importance of 
the arrangements to which the external cylinder is applicable (to exclude 
the atmosphere) when steam is being used, or pumping gas from gas retorts, 
but more particularly when applied to exhausting or creating a current of 
air throughout coal mines (a wrinkle for Mr. Hackworth, but perhaps he 
knew all about it ten years before your humble servant was born) ; but when 
used for blowing purposes, the air being the agent required, the external 
cylinder is dispensed with, leaving the internal one with its annular valve, 
and which has been so applied since 1851. Mr. Hackworth says that his 
“new principle” is an improvement upon Slate's patent, and the “ eminent 
firms" confirmed it. Let us now examine the engines upon their own 
merits. Herewith I euclose you photographs of one of the latest modi- 
fications of Slate's patent. The blowing cylinder is fixed upon two side 
framings with steam cylinder above, and its annular valve driven by two 
side rods from crank pins attached to fly-wheels. The annular valve 
or casing works in “equilibrio,” or above 3} Ib. pressure of blast has a 
tendency to fly upwards, arising from the pressure acting upon the con- 
eentric ring around the bottom of the blowing cylinder ; thus taking all the 
weight from off the rods and shafts, and lessening considerably thereby 
the liability to wear and tear. I have seen this engine running smoothly 
round at from 80 to 100 strokes per minute, producing an even steady 
blast to as high as five pounds on the square inch. 

Mr. Hackworth's “new principle” is to fix the annular valve and move 
the cylinders instead ; and, as in Slate's engine, the pins that drives it are 
placed at right angles to the crank shaft, which gives the peculiar motion of 
the cylinder in one-half of the stroke receding from the piston (a rather 
novel mode of compressing air), and in the other half both meet, com- 
pressing at double velocity—giving the effects represented by the Figs. 1, 2, 
and 3, in the length of each stroke. What an awful commotion! Let those 
of your readers that know the requirements of blast furnaces judge 
whether such unsteady blast be advisable, it may be modified by large 
reservoirs, but it is both best and cheapest to banish the cause. Again, by 
this arrangement he not only throws the weight of cylinders (which is 
above two tons) upon the side rods and shafts, but the pressure of blast in 











ble blowing cylinder. 


“My dear Sir,—To the best of my recollection it is now fully a year and a- 
half since we discussed the various modifications which Mr. Slate's blast en- 
gine was capable of assuming, at which time I formed the determination of 
trying an experimental engine on a small scale, on the plan since patented by 
Mr. Hackworth. This determination was not immediately acted upon, but I 
find my drawings dated the middle of March, 1857, and the work was 
certainly completed within two months from that date. It appears, there- 
fore, that we have the honour of being prior to Mr. Hackworth, I quite 
agree with you, however, that there was never the most remote intention of 
starting any claim for originality, the arrangement simply arising in the 
most natural manner out of that which was already adopted, and success- 
fully at work. It is certainly a misfortune, when an invention is capable of 
so many forms, that it is possible to lose the original idea under some 
ingenious modification ; but in the case of Slate's patent I take it that the 
distinctive feature cannot be disguised or concealed under any modification, 
as it consists simply in applying a valvular apparatus to the entire circum. 
Jerence of the cylinder instead of to a portion of it only. I am sorry to add 
that the defects which we, to some extent, foresaw, I have found by ex- 
perience are by comparison fatal to the plan of having the cylinder to 
move instead of the valve. The blast is unequal, and the engine is sub- 
jected to periodical jerks and strains, which are better avoided. I have 
long been determined, as you are well aware, to go back to the original 
plan, even though on a small scale, and the alterations are now in progress. 

“ You are at liberty to make what use you think proper of this letter.—I 
am, &c., “R. Howson. 

“ Lancaster, Feb, 21st, 1858." 


(To the Editor of The Engineer.) 
Sm,—Perhaps if Mr. Hackworth has not too much upon his hands in re- 
plying to those who have called him to account for his blast engine, he will 
favour me with an explanation of his own words (see last line of second 
column of page 153) “the ponderosity of the old class of engine with its 
sluggish moving piston at 220 feet per minute was a perfect fallacy.” 

As Mr. Hackworth is so convinced of this fact, I shall be glad to learn 
his idea of the proper speed of the piston as the most economical in work 
and in wear and tear, 

As to his blowing engine, Mr. Hackworth does with Mr. Slate's engine 
as Condie has done with Nasmyth's hammer. 


March Ist, 1858. One or youn Reapers. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL EncineERS.—Tuesday, March 9th, at § p.m. 
Renewed discussion, “On Submerging and Repairing Telegraphic Cables.” 
SocieTy oF Arnts.— Wednesday, March 10, 8 p.m. : “ On Cotton: its Culti- 
vation, Manufacture, and Uses." By Mr. Henry Ashworth. 
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LONDON TRAMWAYS, 


Tue time has arrived when we must again revert to the 
subject of the proposed construction of tramways through 
London. Our readers are already aware that a company has 
been for some time formed for the purpose of carrying this 
great public improvement into effect. As a start, it is pro- 
posed to lay down tramways between Notting-hill Gate 
and the Bank, by way of the Bayswater-road, Sussex- 
street, Grand Junction, Marylebone, New, and City-roads, 
with a branch from King's-cross to Fleet-street, by the 
Bagnigge-wells-road and Victoria-street, as also short 
branches to the Euston-square and Paddington stations. 
Upon the tramways so laid it is proposed to work vehicles 
capable of carrying sixty passengers, at two-thirds of the 
present fares, and at an incre speed of one-third above 
that now attained. The kind of tramway proposed to be 
used is the same as that adopted in New York and Paris, 
namely, one composed of iron, and suitable for flanged 
wheels, the grooves for the flanges being too narrow to al- 
low of even the narrowest ordinary wheels from falling into 
them. The top of the running part of the tramways is pro- 
posed to be made quite flush with the road, so that no im- 
pediment would exist to vehicles crossing in every possible 
direction over them, and zig-zagging the streets in the 
most —— style when desirable. The only differ- 
ence in the mode of working the traffic would be, that no 
two or three omnibuses would be able to race side by side 
according to the present custom, inasmuch as there would 
be only two lines of way, one for the up, and the other for 
down traffic, and, consequently, however many omnibuses 
there were travelling in the same direction, near to each 
other, they would necessarily be in line and not abreast. 
This, we presume all will admit, would rather be an advan- 
tage than otherwise. Not so, however, think some portion 
of the — if we may judge by the instructions which, 
we understand, were given by the inhabitants of Maryle- 
bone to their worthy member, Sir Benjamin Hall, who, from 
the remarks he'is reported to have lately made upon the sub- 
ject of London tramways, appears to oppose them “ tooth 
and nail.” So far as we understand, Sir Benjamin has never 
expressed the precise reasons for his strenuous opposition to 
the Tramway Company’s Bill going before a committee of 
the House. All we learn is, that he considers the proposi- 
tion to lay down tramways in the public streets as a gross 
infringement on public rights, and we cannot but conclude, 
considering his general ability, that he must have received 
his instructions from his constituents. The vote of Friday last, 
however, has rendered his opposition comparatively harm- 
less, and we sincerely trust that the new Chief Commissioner 
will look upon the scheme of facilitating the conveyance of 
the public through London with more favour than his pre- 
decessor. We hear, indeed, of one objection which was 
raised by Sir B, Hall to tramways, which was, that omni- 


buses running upon them could not turn out of the way so 
as to enable other vehicles to cross the line of their course. 
Surely such an objection was made in joke! Is it abso- 
lutely necessary that every butcher’s cart should cross a 
street at the rate of ten miles an hour, and that ata moment 
when so doing would detain, perhaps, sixty persons, until 
the driver had gallantly cleared the tramway? We will 
admit that it is not unusual for the drivers of vehicles 
coming down Ludgate-hill to have suddenly to turn their 
horses half round when at the bottom, so as to allow a 
reckless youth from Farringdon Market to pursae an un- 
chequered course over Blackfriars Bridge. But is this a 
desirable state of things? Does Sir Benjamin Hall ever 
enjoy the friendly abuse which may be heard at this cross- 
ing several times during the day, that he so determinately 
opposes the introduction of a system calculated to remedy 
the evil ? 

Let us for a moment consider what change it is proposed 
to make in the traffic through the town, by the construction 
of tramways. It appears that every day as many as 1,312 
journeys are made by omnibuses between Bayswater, Pad- 
dington, and the City, through Holborn, Newgate-street, 
and Cheapside, and that there are 280 journeys made daily 
between Bayswater and the > by way of Fleet-street, 
Ludgate-hill, and Cheapside. This is equivalent to 1,592 
omnibuses, carrying some 25,000 persons, through the most 
crowded part of the City, and. for what? To reach the 
Bank, which they might just as well do by a much more 
convenient route, that of the New-road and Moorgate- 
street, only that the distance is somewhat greater. Not a 
tithe of these 25,000 stop short of the Bank, or if they do 
so, they could by means of the “correspondence” system 
be set down at their destinations. The proposed tramways 
will practically shorten the New-road route between Bays- 
water and the City, and make it, in point of time, consider- 
ably less than the one now taken, and yet there are those 
who object, on the most frivolous grounds, to the intro- 
duction of the change. The gas and water companies think 
of their pipes, the sewer commissioners of their sewers, and 
the telegraph companies of their wires, and it is not im- 
probable that all of them will be represented in opposition 
to the Tramway Company’s Bill. We trust, however, as 
all these several interests can be fairly dealt with without 
inconvenience or wrong being done them, that the o 
sense of those before whom the project comes will in- 
duce them to listen to no factious opposition ; and sup- 
posing it be proved, which we believe it cannot be, that 
some temporary inconvenience may arise from the adoption 
of tramways, that the great advantages which they are 
caleulated to confer upon the omnibus-travelling public 
will be constantly borne in mind. 

While, then, we fully approve of the principle of the 
Tramway Company’s Bill, which it is desired to submit to 
a committee of the House, we think it right and necessa 
that both private as well as public interests should be con- 
sidered. We candidly acknowledge that the Bill requires 
watching, but we have no reason to believe that anything 
unfair is desired by its promoters. As our readers know, 
we do not place much faith in the professions of the Gene- 
ral Omnibus Company, which is identical with the new one, 
and on this account we would, before giving it any 
—— (if it can be so called) of the roads, stipulate for 
the employment of certain vehicles which would add some- 
thing Tike twenty per cent. to the present allowance of 
space, besides regulating the fares. The public desires 
nothing unreasonable, all it wants is a fair ride for a fair 
fare, coupled with moderate space, light, ventilation, and 
head room. That the company can easily give all this we 
may conclude from the statements put forth in the re- 
port of the engineer, Mr. Samuel. He _ that he has: 
proof before him that a horse can, upon a level tramway, 
draw 3} times the weight at the same — and with the 
same expenditure of power that he can do on an ordinary 
road; up a gradient 1 in 100 he can draw 2} times the 
weight ne can do up the same gradient on an ordinary 
road, and that up a gradient 1 in 25 he can draw 1} times 
the load he can do under similar circumstances on a com- 
mon road. Farther, that the tramways will enable the 
company to carry the public at reduced fares, and at a 
greater speed than it can now do, That the omnibuses will 
cost only £220 each as ee with about £120 which 
the present vehicles cost, although capable of carrying just 
three times the number of passengers, and that their weight 
will be only two tons as compared with twenty-one ewt., 
the weight of the omnibuses at present in use. The ratio 
of the dead weight to the paying or passenger weight will 
thus be reduced from 1:14 to 1:2, being equivalent to a 
saving of 66 per cent. Mr. Samuel also states that, with 
less exertion, the horses will be able to increase their speed 
from six to eight miles per hour. 

We have, thus, the means of judging the company by 
the words of its own mouth, and it will be a gross neglect 
of public interests if these be not secured, supposing the 
Tramway Company’s Bill be passed. Should any violent 
opposition threaten its passage, we strongly recommend 
that petitions be presented to the metropolitan members, 
praying for their support of a scheme which, if properly 
and fairly carried out, cannot fail to confer great advan- 
tages upon a very large portion of the public. 


APPLICATION OF CHEMICAL SCIENCE IN THE ARTS. 


THE facts brought forward by Mr. Crace Calvert, in the 
paper read before the Society of Arts, serve to bear out the 
remarks made in our last week’s number, on the advantages 
to be gained from a more intimate alliance of science with 
practice. To judge from the title of Mr. Calvert’s paper, 
he would seem to te of opinion that such advantages are to 
be looked for chicfly from discoveries. We cannot 
altogether coincide with him in this opinion, but are in- 
clined rather to believe that it is in a humbler sphere than 
that of discovery, that the advantageous ee of 
science to the industrial arts must be practised, 

Taking the past as a guide, it may, on the contrary, be 
regarded as the exception rather than the rule, that scientific 
discoveries acquire at once any practical significance or 





positive value, Such discoverjes, however important they 
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oy be in their bearing upon science, are generally more 
or less surrounded by uncertainty and obscurity, which 
render their immediate application to practice at least 
hazardous, if not impossible. Perhaps no better illustration 
of this truth can be given than the attempt made some 
years since to apply discoveries made by Liebig and others 
in physiological chemistry, to agriculture and the regula- 
tion of dietaries. This attempt ‘has undoubtedly produced 

ood fruits; but they have grown more out of a certain 

egree of antagonism, which was created by Licbig’s views, 
than out of any confirmation of those views as originally 
propounded. 

Generally, it appears to be only after discoveries have 
been long made, when the principles they involve have be- 
come thoroughly incorporated with the science of a later 
period, and when the facts they bring to light have lain dor- 
mant for a time, that their practical appuication is realised. 
The instances brought forward by Mr. Calvert all illus- 
trate this view ; thus the fact that a purple colour is produced 
by the action of nitric acid upon serpents’ fieces, and the 
knowledge subsequently gained of the chemical nature and 
relations of the substance thus produced, had no practical 
value, until, when it was found that this substance could be 
obtained abundantly, the question how it was to be ren- 
dered available in dyeing was made the subject of special 
chemical investigation. The chemical history of chloro- 
phylle has to some extent been long known, but the method 
of fixing it, as a dye, upon textile fabrics required to be 
ascertained by special research. 

The fact that the oil best suited for dyeing Turkey red 
differs from other oils not applicable for this use, was ascer- 
tained by a simple chemical analysis, and at once indicated 
the method of making any oil applicable. This distinctive 
feature of Gallipoli oil would at once strike a chemist 
whose attention was specially directed to the subject of its 
superiority to other oils, in dyeing Turkey red ; and probably 
M. Pelouze was fortunate in being the first to whom the 
question was put. 

So likewise the successful application of sulphurous acid 
in sugar-refining may be expected to result, not from any 
discovery properly so called, but from the arrangement of 
conditions by which the well-known characters of sulphu- 
rous acid may be rendered available in doing the work 
required. The plan adopted for defecating sugar by M. 
Basset, and described in the Chemical column, will serve ag 
a good example of this view. 





The insolubility of compounds of lime with fat acids has 
long been familiarly known to chemists, but the idea of | 
using such a compound by adding soap to saccharine liquors | 
containing lime, so us to neutralise the influence of this | 
substance just at the point when it begins to become inju- | 
rious, and at the same time to produce a mechanical means | 
of clarifying the liquid, is an extremely happy instance of | 
the kind of application of science from which benefit may | 
be most certainly expected. | 

Such a judicious combination of well-established and | 
well-understood facts or principles, to meet the requirements | 
of particular cases, or for the solution of special problems | 
suggested by practice, or by the study of existing methods | 
and operations, may be most appropriately termed inven- 
tion. Many of the methods for which patents are granted 
furnish evidence of having originated in this way, and 
the number of such inventions would undoubtedly be 
greater, if acquaintance with science was more gencral 
and more readily attainable. It is owing to this deficiency 
that so many suggested improvements are found to be im- 
practicable. How this is to be remedied is a very import- 
ant question. Mechanies’ institutes have notoriously failed, 
and they do not appear to have been superseded by any more 
successful attempt ; certainly not as regards the class for 
which those institutions were intended. 

There are many reasons for believing that much good may 
be done in this respect by the periodical press giving greater 
prominence to the description and discussion of inventions, 
of the methods practised in various branches of the indus- 
trial arts, and of the results of scientific investigations bear- 
ing upon them. It is remarkable how little is done, 
in this respect, in this country, as compared with 
others. ‘The metallurgy of iron is a striking instance of 
this, for, notwithstanding the fact that this country exceeds 
all others in the production and working of iron, we are al- 
most entirely destitute of any scientific data connected with 
this sabject that are not derived from foreign sources. The 
examination, by Messrs. Calvert and Johnston, of the 
chemical changes produced during the puddling of iron 
is, indeed, an exception; and other chemists appear to 
have made a similar examination, though as they have not 
been published we must suppose they are retained for their 
especial benefit. This is, however, precisely one of those 
subjects in connection with which an extended series of 
trustworthy experimental results would be extremely 
valuable. The fact ascertained by the examination we 
have referred to, that phosphorus is separated in the 
puddling operation, tends in no small degree to remoy: the 
mystery that hung over the production of steel by puddling. 
This has long been practised at the Seraing Works, in 
Belgium, where the generality of the pig iron produced 
contains from 05 to 2 per cent of phosphorus and a consider- 
able amount of sulphur. — Still, steel of very tolerable 

uality is produced than by puddling the iron with coke. 

t is satisfactory to sce that attempts in the same direction 
are being made in this country, and there is every reason 
to believe that, in course of time, these attempts will prove 
successful. But this will require something more than the 
mere empirical adoption of methods, simply on the ground 
that they have been followed hitherto. If there is no ques- 
tion that the presence of phosphorus is injurious to steel, 
and if stecl has to be made from iron containing that sub- 
stance, the means of separating it in the process of conver- 
sion, must be sought for by the aid of a due attention to its 
chemical habitudes in relation to iron and to other sub- 
stances, and the influence of special conditions in modifying 
those relations. By such a mode of proceeding we may ex- 
pect to obtain some more useful results than have been ob- 
tained by the host of patented methods of purifying iron, 
the majority of which are without any basis of sound prin- 





ciple, and many in direct opposition to known facts. 


THE EDUCATION COMMISSION. 


WE regard the appointment of a commission to inquire 
into the state of education in these realms as a very 
important and significant fact. Party jealousies have 
hitherto prevented the establishment of any avowed and 
comprehensive scheme of national education ; and, though 
a most important national work has been going on for ten 
years past, it has been effected indirectly, and without the 
immediate and formal action of Parliament. True, se | 
successive attempt to carry an Education Bill throug 
Parliament has evidenced growing liberality and an in- 
creasing disregard of all the bye-purposes which education 
has so improperly been made to serve; yet it is plainly 
impossible at present to carry any such bill through Parlia- 
ment. Nevertheless, we have, in true English fashion, 
been working out a solution of the problem we could not 
reason out, and have already proceeded so far, and ac- 
complished so much, that if the work done be fairly 
brought out to view, we have little doubt, in the present 
improved state of popular feeling on the subject, we have 
really a basis on which to settle this vexed question. The 
state, it has been practically proved, can aid education 
without interfering with the rights or freedom of any 
one. The work, however, has been done quietly and un- 
obtrusively, and needs bringing to the light that all ma 
see what it is worth, and what an expansion of suc 
agencies is capable of effecting. 

We have reason to think that a strong motive for the 
investigations of a commission exist in the Council Office 
itself. Much as that body has effected in practically laying 
a foundation for the settlement of this difficult question, 
yet its action has been greatly impeded by the sectarian 
jealousies of the country, and any great extension of its 
labours in their present form rendered impossible. We 
have reason to think that the labour of the Council Office is 
so split up and involved by the jealousies of religious parties 
that it is difficult and laborious in the extreme to work the 
present educational machinery of the country, and that any 
great extension of its operations would overtask the possi- 
bilities of the machinery. The present scheme is a mere 
make-shift and temporary one; or, at any rate, to make it 
capable of enlarged action, and a more comprehensive pur- 
pose, it needs eliminating from it the subdivisions which 
have been forced on it, and a simple, uniform, and con- 
sistent scheme of action substituted. 

A reference to the minutes of Council on Education for 
1856-7 shows at least six distinct classes of schools con- 
nected with the Committee of Council—schools connected 
with the Church of England, schools not connected with 
the Church of England, Roman Catholic schools, schools 
connected with the Established Church of Scotland, Scottish 
schools not connected with the Established Church, and 
Scottish schools connected with the Episcopal Church. 


| Some idea may be formed of the effect of all these divisions 


when it is remembered that their separate sections have no 
connexion with one another. Each has a separate set of 
inspectors; the accounts of each section are separate and 
distinct ; and the management of each in the Council Office 


| is‘of necessity in every way separate and individual. And 


we believe these six apparent distinctions running through 
the whole of the inspected schools are not one-third of those 
which really exist. Some conception of the multiplication 
of labour, and of the perplexity that must arise from 
these sub-divisions, may be realised by imagining the 
customers of any large business house divided into 
twenty classes, and a separate set of books kept for 
each. Substitute for the personal business a national 
and rapidly increasing one, and it is obvious that 
a state of complication and involvement must eventually 
arise that will at last become totally impracticable, and that 
a dead lock is inevitable. We believe that the Council- 
office is at this hour either actually in this state of involve- 
ment and complication, or closely verging upon it, and there 
is no doubt whatever that a change is imperative, so far as 
the office itself is concerned. 

There is every probability that the labours of the Com- 
mission must issue in the establishment of a uniform and 
comprehensive scheme of National Education, taking no 
cognisance of sects and parties, and treating all on the com- 
mon ground of British subjects. Weseem shut up either 
to this, or to the entire abandonment of all national action 
in the matter—a theory, we conceive, as utterly impossible 
as the interception of the solar light, or the prevention of 
the tidal wave. We are already committed to the work 
of Government education. The specimens we have had of 
its effects are unquestionably good and full of promise. The 
machinery has become a little complicated and difficult of 
management, and is evidently unequal to future require- 
ments. No great wonder that it should be so, as it has been 
thus far mainly experimental. We must now begin again, 
and substitute for the complications and impracticalness of 
our present scheme a homogeneous whole, whose simple 
working and direct action shall be equal to our national 
wants—wants that will be stimulated by our labours, and 
will multiply, we trust, till they are co-extensive with our 
jevenile population. 

Notwithstanding the extensive scheme of school-inspec- 
tion and reports that exists, and the elaborate annual blue- 
book presented to Parliament on the educational condition 
of the country, there is ample room for inquiry, and great 
need that it should take place. It concerns us to know 
who are being educated. Vast numbers do avail themselves 
of the educational means of the land: who are they? We 
fear they are not to a larger extent than Parliament con- 
templated when their first educational notes were made. 
The result is easily accounted for. The Council-office re- 
quired qualifications in teachers and a degree of know- 
ledge amongst scholars such as had not been obtained in 
schools of a more pretentious character. We do not com- 
plain that the standard was fixed a whit too high. This, 
however, has been the result. In the best inspected 
schools, at least, the shopkeepers and the better class of 
citizens find an education for their children. They have a 

verfect right to do so, and unmixed good will be the result. 
ut there is another phase of the question. What has be- 
come of the class who should haye attended our public 





schools? What means of instruction are available to them, 
or are they left to run wild in ignorance and brutality? 
And if they are, what are the reasons of the fact, and what 
order of means must be employed to reach and rescue them ? 

And in successful public schools, if the class that ought to 
be there is absent, do those that really attend receive all 
the attention and make all the progress that the public has 
a right to expect, after the outlay that has been expended on 
them ? 

Are there not anomalies in the constitution and govern- 
ment of such institutions that must paralyse their influence, 
and partially rob them of their gees to good ? 

Is the inspection of our public schools on a wise and 
prudent footing? Why are men, who cannot, by any possi- 
bility, have any knowledge of the economy of a public 
school, or any sympathy with its instructions, appointed as 
inspectors? Is it wise to set men to do what they cannot 
understand? Are not many of the alarming declensions in 
discipline and technical excellency that are obtaining, 
due to the false standards incapable inspectors have set up, 
and to which schoolmasters are compelled to work? Is not 
the educational machinery of the country already suffering, 
despite its being a new institution, from the effects of pa- 
tronage and favouritism ? Are not the notorious jobs of the 
old educational bodies now far outdone by wholesale job- 
bery or imprudence? Where are the higher incentives 
that might be offered to the development of the highest ex- 
cellencies in the educator? Are they not lavished in mis- 
chievous patronage, or offered at the shrine of oligarchic 
pride ? 

And when shall true and reliable information on these 
and kindred questions, lying at the root of all sound action 
in educational matters, . obtained? Shall it be sought 
from that class whose bigotries and jealousies have done 
more than anything else to thwart all schemes of advance- 
ment, and whose highest visions of the worth of education 
do not transcend the dreams of the secretary? Shall it be 
sought of gentlemen whose days are spent amidst the cares 
of business or the perplexities of commerce, and whose phi- 
lanthropy finds vent in aspice of educational amateurship ? 
Shall we ask parents who prize, or fathers who neglect, 
the education of their sons? Or shall we go for informa- 
tion to the workers in the educational world, and inquire 
what are the practical difficulties they meet with, and the 
aids they require—what their discouragements and disad- 
vantages? Is it not possible that here may be found a 
world of practical knowledge and daily experiences—in- 
stinct with truth and reality—from their daily contact, and 
the very atmosphere they breathe, worth more in any real 
inquiry than all the pseudo-philanthropy and amateurship 
of the world besides ? 

These are the sort of inquiries that suggest themselves to 
us as the legitimate work of an educational commission. 
Let light be sought in the proper quarter, and in the true 
spirit, and we predict the speedy collapse of false theories, 
and the abandonment of mischievous practices, to be fol- 
lowed by a construction sufficiently wide and generous for 
all purposes of national utility and happiness. 


EARLY CLOSING—TRIBUTE TO MR, LILWALL. 


Ir is with much pleasure that we call the attention of our 
readers to the efforts which are now being made to offer a 
public tribute to Mr. John Lilwall, the originator of the 
early closing movement, and for the last sixteen years 
honorary secretary to the association formed in London for 
furthering the cause, and alleviating the miseries conse- 
quent upon excessive labour continued through sixteen, 
eighteen, and even in many cases twenty out of the twenty- 
four hours of every working day. To this unnatural 
amount of toil was not unfrequently added labour during 
the greater part of the Sabbath, and testimony exists of 
the work of haberdashers’ assistants being systematically 
continued until four o’clock every Sunday morning. To 
stay the evils, both moral and physical, arising from so 
gross an outrage upon humanity, Mr. John Lilwall set him- 
self to work just twenty years ago, for it was in 1838 that 
the late-hour system was first combatted in the retail 
drapery trade. Four years after this the association was 
formed in London, which has continued to the resent 
day, and is now gencrally known as the Early. Closing 
Association. The difficulties met with at the outset are de- 
scribed by Mr. Lilwall as “unheard of,” arising: from 
apathy, prejudice, and deep-seated custom ; but still the 
efforts of the association were persevered in, with the firm 
belief that so good a cause must eventually triumph. This it 
has most certainly done, no doubt chiefly through the in- 
strumentality originally contemplated for its achievement, 
namely, the press and the clergy. A few generous-hearted 
employers commenced the good work in their own esta- 
blishments, and others soon followed the example set them, 
until at length we witness a complete revolution in the 
system of conducting very many retail trades, although 
much yet remains to be done. During the progress of this 
change Mr. Lilwall has devoted himself hand and heart to 
the work. He has laboured without remuneration for 
twenty years, and now at last, when he can no longer with 
justice to himself occupy his time as_he has hitherto done, 
an appeal is made to the public in order to present him with 
a tribute for the indefatigable zeal which he has so abun- 
dantly shown during the best part of his life. Who will 
not respond ? Is there man, woman, or child who has been 
snatched by his efforts from an untimely grave, or has 
tasted the fresh air in the hours which he has given them, 
who will not give their mite towards rewarding one who has 
laboured so long for them? Nay, is there one who, not having 
yet experienced the advantages of the early closing move- 
ment, but who nevertheless hopes, sooner or later, to do so, 
will refuse what his means enable him to give? We feel 
well assured that the appeal will be liberally responded to, 
not only by those of whom we have spoken, but by all those 
who have the interests of toiling humanity at heart. The 
early closing movement has advanced rapidly of late, its 
operation not being confined to the closing of shops and 
warehouses at seven or eight o'clock at night, but extending 
to a very general cessation of business on Saturday after- 
noons, This is proved by the desolation of the City 
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after one or two o’clock on that day—shutters up, doors 
bolted, everything and everybody at rest. Thanks to Mr. 
Lilwall, who, among warechousemen and others, has done 
much to make Sunday what it ought to be, and Saturday 
afternoon something to look forward to during the entire 
week. In this change London is not alone; the leaven has 
long since spread ; Live 1, Manchester, Leeds, and scores 
of places, have followed the steps of those Mr. Lilwall 
first induced to lead the way. To traverse these towns 
after reasonable hours in quest of business is waste of time ; 
and if you must needs be busy you must seek for men where 
recreation is to be found ; but you must despair of holding 
any man by his button, even fora minute. Much yet re- 
mains to be done, especially among dressmakers and millin- 
ers, and those engaged in the provision trades. Journeymen 
bakers, for instance, are usually employed during the whole 
of Sunday morning, and by their work are rendered so 
languid that many of them are said to lie about the bake- 
houses or houses of call during the remainder of the day. 
A master baker, lately writing to one of the London 
journals, states with sadness, that during the last ten years, 
in his service alone, as many as fifteen men, none of them 
above forty years of age, have fallen victims to the “ baker’s 
malady,” or phthisis. Everybody knows or has heard some- 
thing of the poor dressmakers’ and milliners’ hours. From 
eight in the morning, throughout the day and dead hours of 
the night, even to early dawn, do these poor creatures toil ; 
but, wretched as their lot frequently is, its wretchedness is 
surpassed by that of the class known as needlewomen. 
Who has forgotten the “Song of the Shirt?” Alas, what 
early closing is there for them, except it be that of their 

raves! Let us hope that the work so nobly begun by Mr. 

ilwall, and which has already been so successful, will one 
day reach, in some measure, the condition of those who are 
now apparently beyond its influence. What better guarantee 
can we have that this will be the case, than by enabling 
the Association, whose work it is to ameliorate the con- 
dition of the overwrought classes of whom we have spoken, 
to retain the services of him by whose assistance it has so 
long benefitted? We trust every effort will be made to 
induce Mr. Lilwall to devote his time to that work which 
he has made his own ; and that we shall shortly be able to 
announce that not only has an amount been raised sufficient 
to reward him for his past services, but that his future ser- 
vices have been permanently secured. Subscriptions are 
received by Mr. Herbert, at the offices of the Early Closing 
Association, 35, Ludgate-hill, who, we are assured, will 
gratefully acknowledge, on the part of the committee, any 
contributions forwarded to him. 





REVIEW. 


History of Ancient Pottery. By Samuel Birch, F.S.A. London: 
John Murray. 





Tuts is a most elaborate and able attempt to combine the scat- 
tered knowledge of the fictile art of the ancients in one work, 
and to present a complete resumé of our information on this 
branch of archeology. It gives a full account of Egyptian and 
Oriental pottery, goes most minutely into that of the Greeks and 
Romans, and adds a general view of Celtic, Teutonic, and Scandi- 
navian fictile productions. The impulse which recent discoveries 
and excavations have given to this study demanded some such 
full and complete exposition of the state of this branch of art 
amongst the ancients; whilst the growing importance of our 
own fictile manufactures, and the strong desire that has sprung 
up to bring them under the control of true artistic principles, 
will render the work exceedingly welcome. Indeed, it has attrac- 
tions of no ordinary kind alike for the archeologist, the manu- 
“facturer, and the general reader. The author has the happy art 
of exhibiting sound learning without pedantry, and of so hand- 
ling a technical subject as to show at every turn its connexion 
with the history and social condition of the world, thus awaken- 
ing the sympathies of readers uninterested in technicalities, and 
unversed in learning. To the collector the work will be especially 
welcome, as it will save him from deception, and from being 
imposed upon by counterfeits, which have abounded perhaps 
more in this than in any other walk of art. 

The volumes bristle with references so exceedingly numerous 
and complete as to lay open the whole subject in all its ramifica- 
tions to those who may wish to pursue it in any direction. Every 
branch of the subject is profusely illustrated, the cuts amounting 
to some four hundred and fifty. The work is, indeed, a monu- 
ment of patient industry, and must represent the labour ef years, 
and the acquisitions of a life. 


The potter's art had its origin in Egypt, and its earliest speci- 
mens are of a period long anterior to the civilisation of Central 
Asia. 

There is evidence that the existence of earthen vessels in Egypt was, 
at least, coeval with the formation of a written language, Several hicro- 
glyphs represent various kinds of vessels of red earthenware; and these 
signs date from the remote period of the third and fourth dynasties, whose 
epoch may be placed between B.c. 3,000 and 2,000. In sepulchres of the 
fourth and subsequent dynasties, earthenware vessels are represented as 
employed fer the ordinary purposes of domestic life: as jugs for water and 
other liquids; jars for wine and milk; deep pans or bowls to serve up 
dressed viands; and conical vessels on stands, round which is twined the 
favourite, or national flower, the lotus. A series of monuments enables us 
to trace the development of the art from this period to that of the Roman 
empire: whilst the manner in which it was exercised is practically illus- 
trated by abundant specimens of many kinds of pottery. 

The art of making sun-dried bricks preceded that of making 
vases, and is intimately connected with it. The bricks in the 
same building are of the same size, and frequently are stamped 
with the prenomen of the reigning monarch, Figures were 
made of the same material, as the heads of rams, figures of 
vultures, and many of them were painted or glazed. To these 
succeeded red unglazed terra-cotta, many of these being intended 
as ornaments for tombs, as the singular sepulchral cones. 
Sepulchral vases, in which were deposited the viscera of the 
embalmed, were general, but the potter chiefly exercised his art 
in the production of vases for domestic use. 











The use of pottery was very extensive among the Egyptians. Conical 
jars were employed to raise the water out of wells, by a process like 
the modern shadoof. The water-carriers used wide-mouthed jars slung at 
each end of a pole by a palm fibre cord. The poulterer deposited his 
plucked and salted geese in tall, opened-mouthed amphorm, which were 
fixed upright by their pointed ends in the floor of his house or his cellar. 
The butcher and the cook disposed of their viands in the same 
manner. The weaver used terra-cotta vessels to hold his flax, and 
reeled it out of them. Figs were gathered into bottles. Wine was 
squeezed into a pan with two square handles, and deposited in 
amphorw, which were sealed with clay, and placed on a low four- 
legged stand, or on stone rings. The wine was poured into these 
amphorze by means of large bowls, provided with a spout in front, the 
necks being carefully sealed. A kind of tall cup or bowl of this sub- 
stance was held by the worshipper to present his offering, or by the 
servant to assist her mistress. Various pots and pans—the celebrated 
flesh-pots of Egypt—were used by the cooks in the same manner as 
iron pots are employed at present. Cups of this material were used 
for drinking wine or to take it out of the amphore. The water 
bottle placed under the table, and round which was twined the lotus 
flower, as well as the table itself, were made of it. The jars held the 
colour of the varnisher, and the plasters of the plasterer; the grains 
of corn before they were pounded in the mortar, and the flour after 
it was returned from thence; the embalmers’ bitumen, and the water for 
the use of the scribes. A kind of krater was used as a receptacle for the 
wine or water drawn from the amphore. Large jars were employed for 
watering cattle, for the labourer’s hod, the smelter’s bucket and 
erucible, the jar of the cow-doctor, and the pail of the milkman. 


The pottery hitherto spoken of was the red unglazed ware for 
ordinary uses. ‘The Egyptians had, however, a superior kind, to 
which was applied a vitreous glaze, and which represented the 
porcelain of the present day, or the fayences of the middle ages. 

The term porcelain, which archxologists and others apply to this wax, 
is not strictly correct, since it exhibits neither the translucence, the com- 
pactness, nor the hardness of that substance ; nor can it be defined as glazed 
terra-cotta, since the body of the wax is of ajdifferent substance from that 
material. It is of a white or grey colour, and of a sandy, friable texture, 
the particles of which it is composed being hard, but having little or no 
cohesion. The constituent parts consist of silica and alumina, carbonate 
of lime, magnesia, oxide of iron, and water; but the analysis presents re- 
sults so different, that no very satisfactory conclusion can be drawn as to 
the true proportions of the substances employed. These were, probably, 
different, according to the manufactory, and the period in which the ware 
was made, The clay used, however, was only just sufficient to hold the 
sand together; and a small quantity of soda found in it seems to have been 
introduced to effect the glazing. Its specific gravity is 2°613, and it is not 
fusible, even at a white heat. This paste or body, which was the core of 
the glaze, could have very little plasticity, presenting a gritty, sandy mass, 
difficult to form into vases and concave pieces turned on the wheel; it 
was, however, more easily stamped in moulds, in the shape of small tigures 
of various kinds. The reason why the Egyptians used this kind of paste 
appears to have been that their argillaceous clays would not combine with 
their siliceous glaze. When placed on vases this glaze would have bubbled, 
peeled, scaled, or fallen off. The use of lead in glazing had not yet been 
discovered, and the siliceous glaze required to be held by other siliceous 
particles, which were all retained in a granular state by the clay. When 
the object had assumed the intended shape, the glaze was laid on. It was 
composed of silica—probably, a finely ground or triturated sand—and soda, 
to which were added certain metallic oxides to produce the colour re- 
quired. For the fine, celestial blue, which is still the admiration of all 
who view it, and scarcely rivalled after thirty centuries of human experience, 
an oxide of copper was employed. The green glaze, which, in many in- 
stances, seems to be the blue changed by the effects of time, is also stated 
to have been produced by another oxide of that metal. The red glaze, but 
rarely seen, is conjectured to be a protoxide of copper; the violet to be 
formed by an oxide of manganese, although capable of being produced by 
gold. Yellow was perhaps made with silver; the white glaze with tan, or 
a white earth, 

This porcelain was highly prized, and was not only used forall 
domestic purposes where decoration and ornament were desired, 
but was also largely transported. It was manufactured into 
tiles, toys, and draughtsmen, armlets, beads, bugles, pictorial 
plates, scarabei, figures of the gods, porcelain finger rings, 
sepulchral figures, vases, and other ornaments. These objects 
must have been manufactured in countless millions, from the 
vast numbers of them now found, not in Egypt only, but scattered 
through Greece and Italy, and buried in the ruins of Persepolis 
and Nineveh. 

The Egyptians were familiar with another and totally different 
process :— 

The application of a vitreous glaze to different substances carved in 
certain hard materials, so as to produce a peculiar glazed ware. The sub- 
stance chiefly employed was Imatolyte or st hist, closely resembling 
the soapstone of which the Chinese figures are made. The advantages 
obtained by the process were: greater sharpness of the edges, and greater 
density of the substance, which, before it had undergone the fire of the 
kiln, was exceedingly soft and easily carved. The method of proceeding 
was as follows: the object was first of all made of the required shape, 
either on the lathe or by the graver; and after it bad been coated with a 
layer of glaze, which was generally of a uniform colour in each specimen, 
it was transferred to the furnaces. This material was especially used for 


minute objects in which carving or engraving of any kind was deemed 
requisite. 








The Assyrian pottery, though having a general resemblance to 
the Egyptian, had still specific differences. It was made of finer 
paste, bore brighter colour, was employed in thinner masses 
and purposes unknown in Egypt. The Assyrian sun-dried 
bricks were not impressed with a mark like the Egyptian, nor 
were they so carefully or exactly made. The kiln-dried bricks 
of the Assyrians were impressed with their arrow-headed charac- 
ter, not stamped, as in Egypt, in a small square or oval depres- 
sion in bas-relief, but intaglio, and either covering one of the 
broad sides or running along the edge. The Assyrians, unlike 
any other nation of antiquity, published bulletins of their kings’ 
victories on prisms or cylinders of terra-cotta, and wrote histories, 
deeds, almanacks, and spelling-books on flat plates of this 
material. 

The Babylonian pottery had a great deal in common with the 
Assyrian; there were some peculiarities, however, as the follow- 
ing, described by Mr. Birch :— 

A few small slabs or pieces of terra-cotta,in bas-relief, have been found 
at Babylon, the largest being not more than three inches square, and about 
a quarter of an inch thick. On one of these, brought by Mr. Rich from 
Hillah, and now in the British Museum, is a representation of a seated 
deity, holding in one hand a dove, and having a seated figure behind. On 
another is a female, probably a goddess, holding a lotus flower like that 
often found in gems, especially on the conical ones. A third specimen, 
which is the best of all, represents a man holding by the collar 
a gigantic dog of the Thibet breed, resembling those mentioned by 
Herodotus as forming the kennel of the kings of Persia, and to the support 
of which three villages were assigned. This design was not stamped from 
a mould, but modelled with the hand, and the execution is remarkable for 
boldness and freedom, This speci was obtained by Sir H. Rawlinson 
in the neighbourhood of Babylon, and is now in the British Museum. It 
is difficult to say for what purposes these bas-reliefs were made. Perhaps 
they may have been the first sketches of an artist, intended to guide himin 








more important works, and that last described may have been a study for 
agroup in a frieze, representing the bringing of tribute. 

The researches and excavations made by Mr. Loftus, at Warka, 
have brought to light vast numbers of glazed ware coffins, They 
are of slipper-like shape, with an oval aperture above, through 
which the body was introduced. 

The paste of the coffin was of a pale straw colour, and had been mixed 
with straw and imperfectly baked. The glaze, which was of a blue 
colour, but has become greenish through age, was laid on and baked 
when the coffin was placed upright on its foot. So many thousands of these 
coffins were found, that it appeared as if all Babylonia, in its later days at 
least, had been buried at Warka. 

No remains of earthen vessels used by the Hebrews, or even of bricks 
employed in their edifices, are known, the pottery which is occasionally 
found on the site of Jerusalem being either the red Roman ware, or that 
called Samian. The depth of debris, which in some places reaches forty 
feet and the fact of no excavations having been undertaken on the site, are 
the probable reasons why no entire vases, or other terra-cotta objects, have 
been discovered ; whilst the low state of the art among the Jews may have 
caused the fragments, which must always abound in the vicinity of great 
cities, to be neglected, It is however possible that the Jews obtained the 
principal earthenware they required from Egypt, and that, as among some 
other oriental peoples, metallic vessels were preferred for the kitchen or 
the table. 


The Phoenicians, famed as they were for their metallic work, 
their stained ivories, their glass manufactures, and claiming, 
according to the legend of Sanchoniatho, the invention of brick- 
making, were yet little if at all skilled in the potter’s art. 
The few remains of ancient pottery found there are of Greek or 
Egyptian ware. 

It remained, however, for the Greeks to carry the ceramic art 
to a perfection before unknown, and in many respects unrivalled 
even in modern times, The simplicity and beauty of the shapes 
of Greek vases have caused them to be taken as models by all 
succeeding nations, And even forms themselves unadapted to 
modern requirements have been suggestive in the highest 
degree. The application of painting to the Greek vases has 
stamped them with an additional value of the highest order. 
They became a reflex of Greek pictorial art and an inexhaustible 
source for illustrating the mythology, manners, customs, and 
literature of that country. History receives occasional illustra- 
tion from the paintings of Greek vases as “ the representation of 
the burning of Croasus, the orgies of Anacreon, the wealth of 
Arcesilaus, and the meeting of Alewus and Sappho. The 
Rhapsodists, the Cyclic poets, the great tragedians, and the 
writers of comedy, can be amply illustrated from these remaina, 
which represent many scenes drawn from their immortal pro- 
ductions, and the obscurer traditions preserved by the scho- 
liasts and other compilers receive unexpected elucidation from 
them.” 

The Greeks were too well supplied by nature with stone to 
care for bricks. They were, however, great manufacturers of 
tiles and of articles of elegance and use in terra-cotta. They 
were in the habit of colouring their statuettes, and, indeed, had a 
body of artists whe practised this art as their sole employment. 
Mr. Gibson is not without large sanction for his innovation of 
colour in statuary. Even gilding was employed, though 
sparingly. Terra-cotta was by the Greeks applied to the forma- 
tion of statuettes of their deities, reliefs, dolls, lamps, vasem 
casks, stamps, names of magistrates, emblems, and amphore. 

The public attention which has been called to the Greek vases, 
first, by La Chausse in his “ Museum Romanum,” and by a host 
of celebrated literary men after him, has invested them with a 
high value, and made them worth counterfeiting, The imita- 
tions and frauds that are perpetrated are thus exposed by Mr, 
Birch :— . 

Almost all of those in the museums of Europe have been mended, and 
the most skilful workmen of Naples and Rome have been employed to 
restore them to their pristine perfection. ‘Their defective parts have been 
scraped, filed, rejoined, and supplied with pieces from other vases, or else 
completed in plaster of Paris, over which coating the restored portions are 
painted in appropriate colours, and varnished, so as to deceive the inexperi- 
enced eye. But, either through carelessness, or else owing to the difference 
of process, the restorations have one gloomy technical defect—the inner 
lines are not of the glossy hue of the ancient glazed ones, and there is no 
indication of a thick raised line which follows the original outline in the 
old paintings. Sometimes the restorer has pared away the ancient incrus- 
tation, and cut down to the dull-coloured paste of the body of the vase. In 
some rare instances, a figure has been painted in a light red or orange oil 
paint on the black ground, or in black paint of the same kind on an orange 
ground. But in all these frauds the dull tone of the colour, the inferior 
style of art, and the wide difference between modern and ancient drawing 
and treatment of subjects, disclose the deception. The calcareous incrus- 
tation deposited on the vases by the infiltration into the tombs of water, 
containing lime in solution, has been removed by the use of muriatic and 
nitric acids. 

In other cases, vases with subjects have been counterfeited by taking 
an ancient vase covered entirely with black glaze, tracing upon it the sub- 
ject and inscription intended to be fabricated, and cutting away all the 
black portions surrounding these tracings, so as to expose the natural 
colour of the clay for the fictitious ground. When red figures were in- 
tended to be counterfeited, the contrary course was adopted, the part of the 
figures only being scraped away, and the rest left untouched. Vases, 
indeed, in which the ground and figures are below the surface should always 
be regarded with suspicion, and their genuineness can only be determined 
by the general composition and style of the figures, and by the peculiarities 
of the inscriptions. The latter are often fictitious, being painted in with 
colours imitating the true ones, and often incised; indeed, all inscriptions 
incised after the vase has been baked are of doubtful character. 

The difference of style in the composition of groups, and especially the 
remarkable distinction of drawing, such as the over-careful drawing of 
details, the indication of nails, and various other minute particulars, are 
also criteria for detecting false or imitated vases. Water, alcohol, and 
acids will remove false inscriptions, but leave the true onesintact. Pietro 
Fondi, who had established manufactories at Venice and Corfu, and the 
Vasari family at Venice, made fictitious vases. Wedgwood also imitated 
ancient vases, and such imitations are made at Naples for the purpose of 
modern decoration. 

Our author enters into a most elaborate examination of the 
modes and materials of the manufacture of Greek pottery, 
tracing very minutely the development of the art and its illus- 
trations of the mythology, history, traditions, religious rites, 
civil life, and costume of the people. Chapters follow on the 
Etruscan, Roman, Celtic, Teutonic, and Scandinavian pottery. 
Our space will not allow us to say more on these. We shall now 
only add an extract on British pottery :— 

The vases found through England and Wales belong to the class 
described, and only differ from others by their simpler forms an 
elaborate ornamentation. Many small urns and vases have been found 


rf 


aE 


British burrows, sometimes placed inside others, and holding the ashes 








ee 


=a 


194 


THE ENGINEER 





Marcu 5, 1858. 








children or the smaller domestic animals. The urns of each tribe, 
and even period, differ in ornamentation, paste, and shape. Those found 
in cairns on the Welsh coast have often a striking resemblance to the urns 
of the Irish Celts. All these vases have large wide mouths, for the potter, 
not using a wheel, was obliged to fashion them by the hand, and could not 
make small necks or mouths by the fingers. They seldom have handles, 
one or two vases with such appendages only having been found, but, in their 
place, projecting sheds with holes bored to admit a cord for suspension. 
Such vases have been called censers, but, more probably, were used as pots 
or lamps in the huts of the aborigines. Their colour varies from a light 
yellowish brown to an ashen grey hue; and their ornaments are prin 
cipally zigzag or triangular hatched zones, and herring-bone, chiefly 
placed on the bevelled rim or lip. A few have bosses or knobs in bands 
around their body, and they are perhaps transitions to the Roman-British 
and Saxon ware, distinguished by their darker colour, bottle shape, and 
tamped or ts. The R appear to have termed these vases 
bascauder, or baskets. A few other objects, besides vases, were made of this 
material, such as cylindrical cases to hold vases and beads, some reeded, 
Pp tly in imitation of glass or enamelled beads.” 


The most important discoveries of these remains are those made in 
Wiltshire, a county which has produced many monuments of its former 
Celtic inhabitants. Many urns have been found in the vicinity of Dor- 
chester; others at Heytesbury and Stourton, Barrow Hills, Lake, Upton 
Level, Everley, Stonehenge, A bury, Winterbourne, Fovant, Durrington, 
and Beckhampton Abury. The west of England and Wales have probably 
produced the most interesting specimens of these urns, which, however, 
have been found in the south of England; those of the northern and 
western parts of the island are most highly ornamented. They have also 
been found in various places in Sussex, especially in the vicinity of Brighton, 
in tumuli, on the race course; at Lewes, Storrington Downs, Sullington 
Warren, Alfriston and Clayton Hill. In the adjoining county of Hampshire 
similar urns have been exhumed at Arbor Lowe, at Bakewell, and at 
Broughton in the Isle of Wight. In Kent they have beem found at Iffin 
near Canterbury, and at Aeedon in Berkshire, Many vases of this class 
have been found at Blandford, Dorsetshire, in the Isle of Purbeck, and at 
Badbury Camp. They have been found at Broughton and Wolden Newton 
in Lincolnshire, at Calford, at Felixstowe in Suffolk, on the Matlow Hills, 
in the Fleam Dyke, Newmarket Heath, and Royston in Cambridgeshire, at 
Drayton, and at Stow Heath between Fallington and Aylsham in Norfolk. 
In the midland counties similar vases have been discovered at Castor and 
Brixworth, at Brassington Moor, and Kingston in Derbyshire, at Kingston- 
upon-Soar, and at Great Malvern in Worcestershire. In Shropshire these 
vases have occurred at Balford and at Newark, while remarkable examples, 
allied to the Irish urns, were found at Port Dafarch, Holyhead, in Anglesea, 
at Mynnd Carn Goch in Glamorganshire, and on the Breeselu Hills in 
Pembrokeshire, One of the most remarkable is the vase which is supposed 
to have covered the ashes of Brovwen the Fair, the daughter of Llyr 
Liediaith, the aunt of Caractacus, a.p. 1818, or a carnedd or grave on the 
banks of the Alaw. In the north of England, they have been discovered at 
Scarborough, York, Bernaldy Moor, near Cleveland; Fylingdale near 
Whitby ; the Way Haag, near Hackness; Furness in Lancashire ; Jesmond, 
near Newcastle-on-Tyne; Black Heddon, in Northumberland, and else- 
where; and lastly at L'Aucresse, in Guernsey, and Alderney, amidst the 
barrows or tumuli which formed the graves of the early Celtic population, 
although in smaller numbers than vases of the different Roman wares. 
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Ture Wearner anv 17s Errecrs.—During the past week we have 
been visited with a storm of wind and snow, the effects of which have 
been felt very severely in the metropolis, and also in the country for 
miles round. We have collected from various sources the following 
reports of the state of the railways, &c., which we beg to lay before 
our readers, believing they will be read with interest. With the 
assistance of an omnibus, the driver of which had provided himself 
with a veil to keep the snow from his eyes, we reach the North Western 
Railway, and upon enquiring at the office, find that the trains have 
been running very re; ars one train only, the Edinburgh express, 
being behind time. The guards report very heavy falls of snow in 
various parts of Yorkshire. The Great Northern Railway, however, 
suffered severely, the line having been entirely blocked up in 
the neighbourhood of Grantham. To prevent delay the traftic was 
sent by the loop line—Manchester, Shetlield, and Lincolnshire Rail- 
way. On this line also the tratlic was as by the snow, which 
began to fall on Tuesday, blocking up the road to such an extent that 
the Manchester 5 p.m. express was delayed several hours. The mails 
from the north were two hours later yesterday morning; the goods 
train suffered proportionately. The express from Edinburgh was 
24 hours later on Tuesday evening, but the express to Edinburgh 
arrived at its destination in safety. On Wednesday the whole of the 
lines had been cleared, and it is hoped the traffic will go on without 
interruption. The Eastern Counties Railway Company have suffered 
to a very considerable extent, as on other occassions ; for, in addition 
to an alarming accident to which we shall presently refer, a somewhat 
serious interruption in the ordinary traffic of the line has taken place. 
On Wednesday morning, the Norfolk line, and several portions of the 
Eastern Union was, owing to the drift of snow into the cuttings 
entirely blocked up. A great number of labourers were employed to 
clear the line so that the mail might pass on its way to London. This 
desirable end was at length accomplished, but instead of arriving at 
4a.m., the train did not reach the terminus until after 7 o’clock. No 
person was booked from Bishopsgate for the various stations on the 
Sudbury and Harleston branches yesterday, the line being entirely 
blocked. The accident to which we referred above, occurred on Tues- 
day last, on the Norfolk section of this line, between Great Yarmouth 
and Norwich. We have already stated that the line in this neigh- 
bourhood was impeded with the snow, consequently the traffic was 
more or less delayed. By great exertion, as previously stated, the 
snow had been removed, but no sooner had this been done, than it 
was again drifted up by a north-east wind, which continued blowing 
throughout the whole of Tuesday. The train which should leave 
Norwich for Yarmouth at 4.45 p.m. was delayed in consequence until 
6 p.m. It, however, continued its journey for the tirst seven miles in 
safety. When, however, within a short distance from Buckenham, 
one of the two engines which drew the train left the metals owing to 
the depth of snow which covered them, and came into collision with 
some trucks which, by a strange fatality, were passing on the down 
line at the moment. A crash of course followed, and several of the 
trucks were smashed. None of the passengers, we are happy to say, 
received any injury, but the driver was seriously scalded, ard Mr, 
Chandler, inspector of permanent way, had one of his arms broken, 
The passengers were conveyed back to Norwich, and after a delay of 
about four hours, the communication being restored by means of 
trains running on each side of the debris, were sent on to their desti- 
nation. We have not heard of any other accident from the same cause. 
The London and South Western and Great Western Railways were 
of course affected, but no stoppage of any note was experienced. On 
the Brighton line, the snow did not interrupt the ordinary traflic. In 
the Channel the weather has been very severe. The gale was so strong 
on Tuesday night, that nearly all the packets were unable to reach 
their respective ports at the appointed hours. The mail boat which 
should have arrived at Dover on Wednesday morning at eight o'clock, 
did not arrive there until three on that day. The Orleans steamer, which 
should have left at eight o'clock on Tuesday, had not, owing to the 
gale on the coast, started at that hour on Wednesday morning—a 
telegram has, however, been received, stating that she would be sent 
on as soon as the state of the weather permitted. The Penin- 
sular and Oriental Company's mail boat Tagus left Lisbon after her 
time, and the Company anticipate having to charter a steamer for 
the next Peninsular mail through her late arrival. The Irish steamer 
due at Southampton on Tuesday was unable to leave Plymouth. The 
Channel Island packet did not reach Southampton until twenty-four 
hours atter her time, and the Havre and Southampton mail packet 
did not reach the latter port until Tuesday. In addition to these, the 
easterly winds have kept out a great number of homeward bound 
vessels, thus preventing some hundreds of the poor men, who gain 
their scanty livelihood in the docks, from obtaining those necessaries 
for themselves and families which are quite indispensable at this 
inclement season of the year, 
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98. CHaRLes DavaGe and Tuomas Davaae, Wadsley-bridge, Sheffield, 
Yorkshire, “‘ Improvements in railway crossings.”—Petition recorded 20th 
January, 1858. 

152. Peter Busst, Milan, “ An improved railway carriage.”—A communi- 
cation from Charles Perratone.—/’etition recorded 28th January, 1858. 

223, Grorae Davis, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the preservation of meat and other animal and also vegetable sub- 
stances.”—A communication from C. M. G. Magneval, Lyons, France.— 
Petition recorded 6th February. 1858. 

244. BENJAMIN BLAKE WELLS, Strand, London, “ Improvements in ap- 
paratus for counting and indicating numbers.”—Petition recorded 9th 
February, 1858. 

249. Georck Joun Pino, Chard, Somersetshire, ‘‘Improvements in ma- 
chinery for the manufacture of bobbin net and netted fabrics.” 

251. WILLIAM PALMER, Sutton-street, Clerkenwell, London, ‘‘ Improve- 
ments in lamps.” 

253. James Nasmytu, Lille, France, ‘‘ Improvements in the mode of ob- 
taining motive power, and of applying it.”—Petitions recorded 10th 
February, 1858. 

254. AusTIN CHAMBERS, Canterbury, and WILLIAM HARRISON CHAMPION, 
Lynsted, Kent, ‘‘ Improvements in railway brakes.” 

255. Lovis Cass, Bury, Lancashire, “‘ Improvements in steam engines and 
steam engine boilers, and in apparatus connected therewith.”—A com- 
munication. 

256. Richarp BELL, Gracechurch-street, London, “An improvement in 
staple pans, sinks. and urinals.” 

257. GEORGE ALLAM BARRETT, WILLIAM EXALL, and CHARLES JAMES 
ANDREWES, Reading, Berkshire, ‘* An impr tin t facture of 
perforated beaters for thrashing machines.” 

258. Benyamin Looker, Kingston-on-Thames, ‘‘ Improvements in sockets 
for receiving telegraphic and other posts or uprights.” 

260 Grorer W. Burton, Dubuque, Iowa United States, * An improved 
method of manufacturing white lead.”—A communication. 

261. Josep Rovert WILKIN ATKINSON, Leeds, Yorkshire, ‘‘ An improved 
mode of tightening up and unscrewing binding nuts and screws.” 

262. WILLIAM KEATINGE, Merion-square, Dublin, ‘‘ Improvements in cor- 
recting variations in the mariner’s compass from local attraction.” 

263. Groner THorRINeTON, Old Windsor, Berkshire, ‘A novel method of 
propulsion, applicable to agricultural purposes.”— Petitions recorded 11th 
February, 1858. 

264. WILLIAM NEwron WILSON, High Holborn, London, ‘‘ Improvements 
in hines for ing and polishing knives.”’"—A communication, 

265. WituiaM Newton Witson, High Holborn, London, “‘ Improvements 

in washing and wringing hi — icati 

2646. JamMES CHARLES Fisner and James Boorn, Blackburn, Lancashire, 
“‘ An improved mode or method of driving mule spindles.” 

267. James Horsey, Greek-street, London, ‘‘An improvement in india- 
rubber, and other elastic band or ring fastenings.” 

268, James Cuirton, New Oxford-street, London, ‘‘A new article of 
nursery furniture or gymnastic exercising chair and support for children.” 
— A communication, 

269. Tuomas Nevitx, Lichfield, and Witutam Smita Dorset, Aldridge, 
near Walsall, Staffordshire, ‘‘ Improvements in steam boilers or steam 
generators, and in steam engines.” 

270. Tuomas Nevi.ue, Lichfield, and Witttam Smitn Dorsett, Aldridge, 
near Walsall, Staffordshire, ‘‘ A new or improved method of constructing 
and actuating horizontal water wheels,” 

271. ALFRED Vincent Newroy, Chancery-lane, London, “ An improved 
construction of sewing hine.”—A ec ication 

272. ALFRED VinceNt Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for stitching or working button-holes.”—A communication, 

273, WILLIAM CHARLES THEODORE SCHAEFFER, Stanningley, Leeds, ‘“Improve- 
ments in obtaining fatty and oily matters from wash waters, or waters 
containing soap.” 

274. Joun Macintosu, North-bank, Regent’s-park, “ An improvement in 
treating articles of gutta-percha made or formed in dies or moulds, also 
certain articles of gutta-percha made by expressing through dies. and also 
articles of gutta-percha made by pressing rollers.”—Petitious recorded 
12h February, 1858. 

276. Joun Emit Ryrret, Wimbledon, Surrey, ‘‘The improvement of stoves, 
for the purpose of warming rooms and baking bread, called the ‘ bygean 
stove.’ 

277. Jonn Cornish Harcourt Sirvier, Upper Holloway, Middlesex, “ Im- 
provements in submarine conductors of electric telegraphs.” 

278. Epwarp Danikt Jounson, Wilmington-square, London, “ An im- 
proved construction of chronometer case.”—Petitions recorded 13th Feb- 
ruary, 1858. 

279. Wittram Spence, Chancery-lane, London, ‘‘ Improvements in tele- 
graphic apparatus.”—A communication from Messrs. Digney Brothers, 
Rue des Poitevins, Paris. 

280. Joun McDermip and Josep McDersip, Oak-tree, Middleton-one-row, 
near Darlington, Durham, ‘‘ An improved apparatus or contrivance for 
supplying water to buildings and dwelling houses forJsanitary purposes 
and for the extinction of fire.” 

281. Puituire Martin Narcisse Benoit, Paris, “An improvement in 
counterbalancing the pressure exerted by the steam against the slide 
valves of steam engines of all kinds.” 

282. Epmunp Hunt, Walnut-tree-walk, Lambeth, Surrey, “‘ Improvements 
in voltaic batteries, and in means for producing the electric light.” 

283. GeorGe ToMLINSON BousFigLD, Loughborough-park, Brixton, Surrey, 
Improvements ‘in the preparation of dough for bread, pastry, cake, and 
other farinaceous articles of food."—A communication from James Perry 
and Elisha Fitzgerald, New York. 

285. Josepu Taw, Blackfriars-road, Surrey, ‘Improvements in that de- 
scription of carriages called perambulators.” 

286. MattHEW CrRAwrorD, Elswick Iron Works, Newcastle-on-Tyne,| An 
improvement in the manufacture of furnace bars,” 

287. Grorar Linpsry Biytu, Derby-street, Parliament-street, Westminster, 
“ An improv tin the fact of manure from sewage waters and 
other fluids containing ia or nitrog matters.” 

288. WitLiam Corr, Nottingham, ‘‘ Improvements in the manufacture of 
fabrics by bobbi'-net or twist-lace machinery.” 

289. Henry JouNn Sanpers and SamMukL THACKER, Nottingham, ‘ Im- 
een aad in machinery for the manufacture of textile and looped 
fabrics, 

290, Witt1aM Epwarp Newron, Chancery-lane, London, “ Improvements 
in treating certain oils and fats, so as to effect the separation of con- 
stituent parts of such oils and fats.”—A communication. 

291. JereMIAH GaRNeTT, Otley, Yorkshire, ‘‘ An improved manufacture of 
paper "—/’ctitions recorded 15th February, 1858, 

293. Henry Wipe, Manchester, “‘ Improvements in connecting the ends 
of =e conductors, and also the ends of submarine electric telegraph 
cables.” 

294. WittiAM ARMITAGE, Manchester, ‘ Improvements in looms.” 

295. Tuomas Barnapas Dart, Liverpool, “ Improvements in instruments 
for rubbing out pencil marks and for sharpening pencils.” 

296. Marc ANTOINE FRANcOIS MENNONS, Rue de |’Echiquier, Paris, ‘‘ Cer- 
tain improvements in voltaic batteries."—A communication, 

297. ALFRED Vincent Newton, Chancery-lane, London, “ Improved appa- 
ratus for laying submarine telegraph cables.”"—A communication.— Peti- 
tions recorded 16th February, 1858. 

300. James EpwarD Boyp, Hither-green, Lewisham, Kent, ‘‘ Improvements 
in lawn and grass mowing machines,” 

301 Georok Baker and Joun Epwarp Baker, Birmingham, ‘ New or im- 
proved machinery for compressing and moulding powders and pastes.” 
302. Patrick Hryns, Wades-place, Poplar, Middlesex, *‘ Improvements in 

wheels and axleboxes.” 

303. Ropert VarvitL, Manchester, “ A certain improved apparatus for 
washing clothes or articles of wearing apparel.” 

304, WiLLIAM Ripp.e, Stonefield-terrace, Liverpool-road, London, “ Im- 
provements in apparatus for binding and fastening bales and other 
articles.” 

305. Hon. WitL1AM HENRY YELVERTON, Whitland-abbey, Carmarthenshire, 
and Owen Bowen, Great Queen-street, Westminster, “An improved 
manufacture of coke.”—Petitions recorded 17th February, 1858. 























Invention protected! for] Six Months ‘by the:Deposit]of a Complete 
Specification. 


299. CHARLES Monson, Connecticut, United States.— Deposited and recorded 
17th February, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 

400, Joun Nortoy, Dublin. Dated 23rd February, 1855. 

408. Vicror Josern Lesei, JEAN Fournion, and JEAN Baptists REMYON, 
Paris.— Dated 24th February, 1855. 

413. Joun Scorr Russeun, Millwall.—Dated 24th February, 1855 

402. Wituiam Henay Zany, Norfolk-street, Strand, |London.—Dated 23rd 
February, 1855. 

421. Cuartes Henry Rowerts, Cornwall-road, Stamford-street, Lambeth. 
Dated 26th Febuary, 1855. 

547. JoszrH MALcomson and Ropert Saw, Portlaw, Waterford, Ireland, 
and Witu1aM Horn, Mark-lane, London.—Dated 12th March, 1855. 

422. Tuomas Nasu, jun., Great Dover-road, Saint Mary, Newington, 
Surrey.—Dated 26th February, 1855. 

436. Jesse BrickLks, THomas Tuorrs, and JosEru LILLE, Manchester. 
Dated 28th February, 1855, 





441. GzorGe Mackay MILLER and JoHN WAKEFIELD, Inchicore, Dublin, 
—Dated 28th February, 1855. 

445. HENRY CONSTANTINE JENNINGS, Great Tower-street, London —Dated 
28th February, 1855. 

454. GrorGE Mackay MILLER, Inchicore, Dublin.—Dated 1st March, 1855, 


468. Joun Congy, Newhall-hill, Birmingham.—Dated 2nd March, 1855, 


Notices to Proceed. 

2666. JEAN ScuMipt, Kernsbach, ‘‘An improved method of making tyres 
for railway wheels.” 

2671. MicHAEL HENRY, Fleet-street, London, ‘‘ Improved machinery for 
unmaking rope or cordage.”—A communication.—etitions recorded 19th 
October, 1857. 

2681. Georce Horatio Sait, Nortolk-street, Strand, London, “ An im- 
proved governor or regulator for steam and other engines.” 

2683. JoHN HENRY JouNsON, Lincoln’s-inn-fields, London, “‘ Improvements 
in jacquard machines, and in the cards employed therein.”—A communi- 
cation from Lazare Tiphaine, Paris, Jules Maurel, Lyons, and Gaspard 
Gagniére, France.—Petitions recorded 20th October, 1857. 

2685. Isaac StorBY and JouN Henry Storey, Manchester, “‘ Improve- 
— in water gauges for steam boilers, and in taps for steam and other 

uids.” 

2689. Ropert DvkE, Dover, Kent, “Improvements in the means of communi- 
cating power to ships’ pumps.”—Petitions recorded 21st October, 1857. 

2690. CHARLES Reeves, Birmingham, “Improvements in repeating or 
revolving fire-arms.” 

2691. JouN BETHELL, Parliament-street, Westminster, ‘‘ Improvements in 
machinery or apparatus for trenching, cutting, digging, and cultivating 
land.”— Petitions recorded 22nd October, 1857. 

2704, WiLLIAM HENRY HINE AKERMAN, Bridgewater, Somersetshire, ‘ Im- 
provements in organs and similar musical instruments.” — Petition recorded 
23rd October, 1857. 

2713. CHARLES DE CLIPPELE, Brussels, ‘‘ Improvements in the manufac- 
ture of boots and shoes, harness and driving straps, which improvements 
are applicable to uniting various materials together, and also for water- 
proofing.” —Petition recorded 26th October, 1857. 

2718. WILLIAM CLARKE, Laybourne-road, Camden-town, Middlesex, ‘‘Im- 
proved means of connecting and working brakes for railway carriages.”— 
Petition recorded 27th October, 1857. 

2726. Henry JOHN DANIELL, Donington-park, Derbyshire, ‘‘ Improvements 
in communicating by signals between the pilot and steersman, and 
between other parts of vessels, by means of dial apparatuses.” 

2727. JouN AppisoN, Tours, France, ‘‘ Discovering and destroying hydrogen 
or carburretted hydrogen gas, and other gases in coal mines, dwelling 
houses, or other places.” 

2730. PIERRE ADOLPHE MELCHIOR Maury, Paris, “Improvements in 
cutting the pile of velvets and other pile fabrics,” 

2733, GroRGE SHILLIBEER, Commercial-place, City-road, and GEORGE GILEs, 
Gray’s-inn-square, London, “* Impr ts in ib id 

2734. JOSEPH SLoPER, Oxford-street, London, ‘‘ Improved means of, and 
apparatus for, obtaining motive power for propelling ships or driving 
machinery.” 

2740 Joun Cuitp, Lower Loveday-street, and Joserpu Cutty, Howard- 
street, Birmingham, ‘‘A doable barrelled gun with an elevated rifled 
tubular rib.” 

2741. Henry Taytor, Staley-bridge, L e, “ An impr t in the 
‘cans’ employed in connexion with machinery for preparing cotton and 
other fibrous materials for spinning.”—etitions recorded 28th October, 





he 





1857. 

2758. WILLIAM SnEe.ps, Salford, Lancashire, “ Improvements in machinery 
or apparatus for etching, engraving, and cutting cylinders and other 
sufaces to be used in printing and embossing.” 

2762. Tuomas SyMES PRiDEAUX, Charing-cross, London, “ Improvements 
in apparatus for regulating the supply of air to furnaces.”—Petitions re- 
corded 30th October, 1857, 

2768. Tuomas Lowe, Birmingham, ‘A new or improved method of feed- 
ing screws, blanks, shanks, pins, and other such like articles, to turning, 
nicking. and worming lathes or machines.”—/etition recorded 31st October, 
18576 

2782. MATHIEU Francots IsoarD, Paris, ‘‘ Improvements in producing heat 
and light.”— Petition recorded 2nd November, 1857. 

2814. Henry Ropinson Patmer, Lambeth, Surrey, ‘‘ An improved stamp- 
ing and endorsing machine.” — Petition recorded 5th November, 1857. 

2978. James Howarb, Bedfordshire, ‘‘ Improvements in the construction of 
ploughs.” —/etition recorded 30th November, 1857. 

3000. Ropert HazarD, Thanet-place, Temple-bar, London, “ Improvements 
in a self-acting reclining chair or couch.”—Petition recorded 3rd December, 
1857. 

$053. SamueL Bicern and Josuva Biaern, Sheffield, ‘‘ Improvements in the 
construction of the handles of tea and coffee pots, and other similar 
articles.”— Petition recorded 10th December, 1857, 

3156. CuaRLes REEVES, Birmingham, “Improvements in repeating or 
revolving fire-arms,”—Petition recorded 24th December, 1857. 

3192. Joun CuinToN, Percy-street, London, ‘‘ Improvements in the manu- 
facture of wind musical instruments played by the mouth, and in 
mandrils used in such manufacture.”— Petition recorded 30th December, 1857. 

63. JosEPH STENSON, Northampton, ‘‘ Impr ts in the facture o! 
wrought-iron.” — Petition recorded 14th January, 1858. 

89. BENJAMIN BLAKE WELLS, Strand, Westminster, ‘‘ Improvments in ord- 
nance.”—Petition recorded 19th January, 1858. 

127. Joun Gorvon, Railway-place, Fenchurch-street, London, ‘‘ Improve 
ments in machinery or apparatus for pulping coffee.” 

133. JEAN Jacques Hupgr, Boulevart Montmartre, Paris, ‘ Improve- 
ments in the construction of brooches, bracelets, pins, and other articles 
of jewellery.”—Petitions recorded 23rd January, 1858. 

157 THoMAS ARMITAGE, Hood-street, Coventry, Warwickshire, ‘‘ Improve- 
ments in elastic fabrics.”— Petition recorded 28th January, 1858. 

185. RicuaRD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in sewing machines.”—A communication.”— Petition recorded 1st February, 





1858. 

236. EDWARD READER and Joun Dewick, Finkill-street, Nottinghamshire, 
“Tmp ts in lace i for the facture of velvet lace and 
looped fabrics, and in the fabrics manufactured by such machinery.”— 
Petition recorded 8th February, 1858. 

272. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘“‘ Improved ma- 
chinery for stitching or working button-holes.”—A communication.— 
Petition recorded 12th February, 1858. 

288. Witu1am Cops, Nottinghamshire, ‘‘ Improvements in the manufacture 
of fabrics by bobbin net or twist lace machinery.”—Petition recorded 15th 
February, 1858. 

299. CHARLES Monson, Connecticut, United States, ‘‘A new and useful 

hanism or apparatus, to be used for supporting one or more gas 
burners, and conducting gas to such, or for various other useful pur- 

poses.” — Petition recorded 17th February, 1858. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
™ Mills, Gearing, Boilers, Fittings, &e. 

2146. ALExanpEr Lane, Kinniel Ironworks, Linlithgow, “ Feeding steam 

boilers.” - Dated 11th August, 1857. Me 

This invention cannot be described without 
—Not proceeded with. 

2166. Joux Ticxix, Westbromwich, Staffordshire, “ Metallic pistons for 
steam and other cylinders.” — Dated 14th August, 1857. 

These metallic pistons are adjustable and are furnished with a bolt or 
angle-piece, which may be forced outward, and which will increase the 
circumference of the ring or rings in immediate contact with it, and 
this ring or rings fitting within the outward rings will, of course, 


to the dr g 
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cause them to expand likewise. This mode of adjustment will cause a 
piston, say of about fifteen inches diameter, to expand or contract about 
three-eighths of an inch, more or less, which is sufficient to meet the 
requirments of the first adjustment and subsequent wear. The piston 
rod may be attached to the centre or boss of the piston in the ordinary 
way. Thus this arrangement of piston may be at all times adjusted to 
the greatest nicety by the turning of the screw in connexion with the 
bolt or angle-piece, as before described.— Not proceeded with. 

2185. Writ1am Epwarp Newron, Chancery-lane, London, “‘ Valve arrange- 
ment of steam and other engines.” —Dated 17th August, 1857. 

This i tion of imp’ ts in the valve arrangements of steam 
and other engines has reference to that class of valve arrangements for 
reciprocating piston engines in which a main valve is made to open and 
close in a proper manner, so as to keep up a reciprocating action of the 
engine piston, and the several inlet and exhaust ports to the main 
cylinder of the engine. This is effected by the pressure of the propelling 
fluid being brought to bear on, and operate the main valve abruptly at, 
or shortly before, the close of the engine piston stroke, by means of a 
secondary or lap valve, which controls the admission and escape of the 
propelling fluid that operates the main valve, such controlling valve 
being driven by the engine. These valves should be arranged in a steam 
chest common to them both, and one exhaust outlet made to serve for 
doth, as has before been done in duplex valve arrangements of the 








when the piece is woven, and the loops cut (as hitherto done, and so left 
as complete), the patentee further treats, finishes, or points the ends of 
the pile or terry as follows :—He temporarily joins or unites the ends of 
the “ pellon” together, so as to form an endless cloth; this is distended 
over or between two adjustable rollers which may be driven or worked 
by hand or power, so as to cause the cloth to rotate, and allowing the 
long ends of the pile or terry to hang down below the bottom roller at 
any convenient situation. He places a roller, or rollers, covered with 
coarse cards (or other equivalent combing substitute), which rollers may 
either revolve or otherwise, and which as the fabric progresses will card, 
tear, or comb the ends or extremities of the out loop or pile into soft 
unevenly pointed or tufted forms, which will have the effect required in 
close imitation of the real hair upon a skin or fleece, instead of leaving 
the terry or pile und dor bed when cut as heretofore. The 
kind of wool or hair which he finds the most preferable for such manu- 
factures is alpaca wool, or mohair, but pellones made from worsted, &c., 
may be similarly treated with the same improved effect. 

2129. Jonn Brapusy, Radcliffe, Lancashire, ‘“‘ Apparatus for engraving 
metallic cylinders or rollers employed for printing calico and other sur- 
faces.”—Dated 7th August, 1857. 

This invention relates to a novel method of transferring and reducing 
certain patterns or designs from an enlarged diagram or figure to the 
surface of metallic cylinders or rollers used in calico printing. The 








character here referred to. The present imp are designed 
more particularly to apply to direct acting engines of the reciprocating 
kind, such as are usually employed for driving pumps and saw mills by 
the direct connexion of the driven machinery with the piston rod of the 
engine, and without the intervention of a crank or rotary movement. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery, and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2152. Ropsrt WacstarFr, Mottram-in-Longdendale, Cheshire, ‘‘ Locomotive 
engines to be employed on common roads or ways, applicable to agricul- 
tural and other similar purposes.”—Dated 12th August, 1857. 

This invention consists in driving the main wheels by the friction of 
contact of other wheels, in order that the wheel at either side of the 
engine may be worked irrespective of the other when required, the 
engine being, thereby, under better control. The steam for driving is 
generated in an upright or other form of boiler, and exerts its power 
upon pistons working in cylinders, as in ordinary engines. Upon the 
crank shaft are secured two wheels, one at each end. These wheels 
impart motion by friction, or adhesion of contact, to other wheels 
conveniently situated, and each having a pinion upon their axis gearing 
into a large toothed wheel secured upon the main or travelling wheel of 
the engine, which thus beeemes driven by means of the friction gearing. 
It will be evident that (such arrangement being applied to each side of 
the engine) one side may be worked entirely alone when required, as in 
turning or running on a curved track, or both sides at different 
speeds, according to the size of the wheel in contact with the driving 
friction wheel; or the engine may be stopped by disconnecting or 
separating the friction wheels, which is effected by means of a screw 
worked by bevel gearing, by means of a handle upon the main wheels. 
The patentee secures lags of wood or iron across, and somewhat broader 
than, the tire or rim, so that, in passing over the soft ground, the inter- 
stices between the lags will allow the adhering clay, &c., to pass through 
and prevent the wheel from being encumbered by the accumulation 
thereof. These lags enable the wheel to hold or “ bite” the surface, and 
prevent slipping; or they may, if preferred, on good travelling roads be 
dispensed with. The guiding or steering the engine is effected by means 
of the front pair of wheels, which are also in connexion with, and 
governed by friction gearing, worked by bevel wheels, by the motion of 
the guiding wheel or handle. 

2167. CHARLES Gum, ’Change-al - — i 
we, Gonpeee = 7 alley, Cornhill, ‘‘ Boats.”—A communication. 

The nature of this invention consists in giving to a boat a peculiar form, 
and in the employment in a boat of such peculiar form of self-acting 
forcing valves, a water ballast tank, and buoyant air chambers, the latter 
possessing such an amount of buoyant power as, when the boat is bottom 
upwards, to place the centre of gravity in an unstable position, so that it 
is free to deseend, and, in doing so, must “right” the boat. The 
peculiarity of form consists in her lines being the same fore and aft, and 
in the unusual amount of sheer and camber. 

2169. Samurt Drarsgr, Lenton, Nottinghamshire, ‘‘ Manufacture of handles 
and fastenings for doors of railway and other carriages."—Dated 14th 
August, 1857. 

This invention cannot be described without reference to the drawings. 

2172. James Josern Carvin, Orange-strect, ion- r 
“ Brakes for omuibuses.”— Dated sth ne Man ee 

This invention consists principally in the arrang and bi 
tion of certain levers whereby a more speedy application and release of 
the brake is obtained. For the ordinary description of omnibus three 
levers are, or may be, necessary; the fulcrum of the first one is attached 
to the end of the foot board farthest from the driver, while his foot acts 
upon the other end. Under this short lever is affixed a rod, which runs 
down the front of the ibus, and is dat the bottom to another 
lever, the fulcrum of which is connected to one side of the ib 











pp for effecting this sists, First, in the employment of a heri- 
zontal bar guided by gradients, and moving laterally upon its fulcrum or 
centre, one end of the bar being further from or nearer to the centre 
according to the degree of diminution required, so as to act after the 
manner of a “ pentagraph.” Upon the lower surface of the pentagraph 
bar is a stud working in and giving motion to a horizontal sliding bar 
beneath it (this bar slides from back to front of the machine), which has 
a rack upon its lower surface, gearing in to a pinion which imparts 
motion to the cylinder by means of the dividing wheel upon the shaft 
upon which the cylinder is secured: and upon the upper surface of the 
pentagraph bar is a stud working in a slot formed in a sliding frame, 
bed, or carriage above it, so that as the pentagraph is moved, it imparts a 
lateral motion in a reversed direction to the tracing point to the carriage, 
&c. To this bed or carriage are attached two bands, passing round 
pulleys on the sides of the machine, and secured to a second frame or 
bed, also traversing or sliding in a lateral direction; but above the other 
bed and in a reverse direction to it, that is, both have a lateral motion 
across the machiue, but move from the opposite sides of the machine, 
A similar effect maybe obtained by means of a screw and eccentric 
worked from the division wheel or other convenient part of the gearing. 
When “mills” are employed to engrave the surface by indentation, such 
“mills” are placed either upon the upper traversing bed, or both upon 
the upper and lower, working in a manner across each other, producing 
two rows or lines of designs, and simuitaneously, if required, the mills 
being caused to impress or indent the pattern by any ordinary apparatus 
at present employed. When points or “diamonds” are used to etch or 
engrave by cutting, they may be similarly employed upon either or both 
beds. The Second part of this invention relates to a novel method of 
producing or transferring the pattern to be engraved from the enlarged 
diagram to the table of the machine, and which consists in so placing 
the diagram in a strong light as to cast a shadow therefrom, which is 
cast or reflected upon the table by means of a mirror or other polished 
surface, when, if the room be darkened, the pattern may be traced, and 
thus the use of plates, cards, or templates is dispensed with.—Not pro- 
ceeded with. 
2131. ALFRED ViNcENT Newton, Chancery-lane, London, ‘‘ Mules for spin- 
ning.”— Dated 7th August, 1857. 

This invention consists, Firstly, in transmitting the power which 
actuates the mule in its in-and-out motions through cone pulleys, in 
combination with a means of automatically shifting the band upon the 
cones, by which means a great saving of machinery is effected, and 
varying velocity may be imparted to the carriage suited to the require- 
ments of the different parts of its traverse. Secondly, this invention 
consists in backing off the yarn at the moment the spindles are stripped, 
by means of a friction clutch and stationary band, which are brought 
into action by the rising of the stripping wire. The Third part of 
this i i ists in winding on the yarn as the carriage takes in, 
by means of the aforesaid clutch and band, which clutch is regulated in 
its bite by the tension of the yarns, so that when the strain upon the 
latter becomes too great the under faller wire is depressed, thereby 
opening the clutch, and permitting the band which drives the spindles 
to slip, and thus regulating the degree of lightness with which the yarn 
is wound. The Fourth part of this invention consists in giving to the 
yarns a second draft after the delivery of the ends has ceased. The 
Fifth part of this invention consists in operating certain motions upon 
the carriage, such as the breaking up of the spindles, the backing off 
and movement of the upper faller by the taking-in scroll chain, which 
gives the return motion to the carriage, whereby much of the com- 
plicated and expensive machinery heretofore employed for the purpose 
of producing these motions may be dispensed with. The Sixth part 
of this invention consists in running the drum band overa vibrating 
arm upon the carriage and clamping it thereto at intervals for the 
purpose of backing off of and winding up the yarn, This invention 
also embraces certain details which, with the former divisions of the 
invention, requires reference to the drawings. 





2133. WItLtaM Irvine HotpswortH, Halifax, Yorkshire, ‘‘ Weaving woollen 





while the arm is attached to the end of another lever which runs along 
the side of the omnibus, and works on a pivot, the short arm having a 
brake block attached hanging down in front of the hind wheel. When 
the driver's foot is pressed down on the first lever, the others, acting in 
concert, force the brake block against the wheel. This action is reversed 
by a spring or springs, whereby the levers regain their position on being 
released from the driver's foot. By a slight dification and additi 


”—Dated 8th August, 1857. 

This invention consists in manufacturing the ground of such fabrics 
transparent. For this purpose the cards or pattern surfaces used in 
producing the ground are so cut or formed as to allow a given number 
of threads of weft to go under a given number of threads of the warp, 
and this is accomplished by lifting every alternate thread up to the 
fifth for five successive shoots. The adjoining five threads are lifted 





the brake can be applied to both hind wheels simultaneously, An addi- 
tion can be made by the use of a spring rack, whereby the lever worked 
by the driver's foot is held down in a fixed position, and released again 
as required. For the double headed “saloon,” or other description of 
omnibus, only two levers may be necessary, the shape of the head allow- 
ing the brake lever to have a direct action with the rod worked by the 
driver's foot.— Not proceeded with, 


2176. Joun Coorzk Happan, Cannon-row, Westminster, “ Construction of 


railways, and of the es to be used th i — 
sth Ancust 1907. carriag' erewith or thereon.”—Dated 


This invention has refé more especially to localities and circum- 
stances in which it becomes desirable as far as possible to ise the 





gether for every alternate shoot of the said five shoots. Then 
reversed action takes place, that is, the threads lifted altogether will be 
lifted over every alternate thread, and those lifted alternately will be 
lifted altogether for the next five shoots, then again the action is 
reversed. The weaving of the ground of the cloth can be varied so as 
to produces greater or less amount of transparency, by using more or 
less thread than nine and five in the two changes. 


2149. Wiitam Epwarp Newton, Chancery-lane, London, “ Pickers for 


looms.”—A communication.—Dated llth August, 1857. 

The pickers of looms as heretofore constructed have usually been 
composed of raw hide, the two ends being joined together by nails, rivets, 
or otherwise. The invention for which the present inventor has 





lateral space or width to be pied by the intended railways, and is 
practically applicable to, and intended for, the extension or increase of 
wae along the general line or course of existing streets, roads, or ways. 
The impr or impr comprehended in the said invention 
consists in constructing and disposing such descriptions of ways in two 
or more lines, lying in general course, direction, or plan longitudinally 
one over the other; and also in constructing, disposing, or arranging 
such combined ways with lifts or inclines for shift ting the carriages from 
one line to the other, or forming a communication between the different 
levels or altitudes of the higher and lower separate ways of which the 
combination consists, And the improvements in carriages to be used 
with or upon such improved railways consists in adapting them to the 
special requirements of the said railways, by forming them with the floor 
or bottom lying below, or at the level of, or nearly at the level of, the 
rails.—Not proceeded with. ; 











Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2123. DawrxL Jongs Crosstey, Hebden-bridge, Yorkshire, “I 

in the treatment of certain textile fabrics ‘sailed "palionen,” and oned be 


saddle covers, and in the machin i ~ 
ppd g l ery or apparatus for effecting the same.” — 


This invention relates toa particular class of textile fabrics which are 
well known in the South American trade, which are called “ pellones,” 
ta! “re Senerally used for saddle covers, but may be used as rugs, mats, 
a They are woven with long terry or pile loops formed upon their 

lace, which, when cut, as commonly done, require to be slightly 
Pointed, tapered, or attenuated at the ends, so as to present the woolly 
or fleecy appearance of hair upon a natural skin. To effect this object, 





ibtained letters patent consists in making a picker without a seam or 
joint, by the employ tofa position consisting of a preparation of 
hard india rubber, gutta percha, or other analogous substance as the 
material of which the pickers are manufactured, this material being vul- 
canised in the customary manner in suitable moulds. 





2150. Tuomas Harpcastie, Bradshaw, near Bolton-le-Moors, “‘ Machinery 


for washing textile fabrics.”—Dated 12th August, 1857. 

This invention consists in causing the fabrics to be washed to pass 
through eyes made in the ends of arms which vibrate rapidly in a 
cistern partly filled with water, and strike the fabrics as they are drawn 
forward by squeezing rollers against stationary guards. The fabrics in 
passing to and from the vibrating arms are guided by rollers and winches. 


shire, ‘‘ Self-acting mules or h 
Dated 15th August, 1857. 

This invention refers to the winding-on motion of self-acting mules 
for spinning and doubling, where this is regulated by a radial arm, and 
relates to means for governing or regulating the rise of the nut in the 
radial arm to which the chair of the winding-on drum is attached, and 
also to self-acting means for regulating or adjusting the position of the 








2177. Joun Buckiey and Tuomas Waieuey, Carr-hill, Saddleworth, York- 
; inning and doubling.” — 





{ | pin in the radial arm commonly called the nose pin, which acts upon the 


chain of the winding-on drum, this pin having hitherto been regulated 
or adjusted by hand, The invention cannot be fully described without 
reference to the drawings. 


2181. RicwaRD TALBor, Blackburn, and Bex/amin CroasDALe, Witton, near 


Blackburn, ‘‘ Looms.” Dated 17th August, 1857, 

This invention consists of a simple arrangement for working the drop 
box. The patentees employ a crank or lever at the end of the crank 
shaft, for giving motion to a beam or lever working in bearings in any 
suitable framing, and also a cylinder or drum giving motion to a strap 
furnished with projections for the purpose of forming a pattern; the 
said projections coming in contact with other projections upon a double 


elastic plate or spring, which is lifted up as required by the beam before 
mentioned, and allows the shuttle box to fall, the reverse operation being 
caused by weights or springs. 
2182. Peter Carmicnaget, Dens Works, Dundee, ‘‘ Calendering and mangli 
cloth.”—Dated 17th August, 1857. ‘ ~ - 
The object is to do away with all weights, levers, wheels, and racks for 
giving the necessary pressure to the cloth while under the operation of 
the calender or mangle. The means by which the patentee accomplishes 
this is by placing on the top of each side of the framing an inverted 
cylinder or hydraulic ram, the pistons or rams of which are connected 
with the bushes of the upper roller, and baving pipes connected with the 
said inverted cylinder or hydraulic ram supplied by a pump or head of 
water to give the pressure required. 





CLass 4,.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, ‘Flour 


Milis, §c. 

2159. Joun ALLEYNE Boswortu, Humberstone, Leicestershire, ‘‘ Machi- 
nery fer grinding and crushing clay and brick earth.”"— Dated 13th 
August, 1857. 

For these purposes a circular track or platform is used, the circular 
iron frame of which is constructed in sections, which are fixed together 
by screw bolts and nuts, or other convenient means. On this circular 
frame iron bars are placed side by side, and in radial directions, there 
being a space between each two neighbouring bars, On this circular 
track or platform edge stones or runners roll, and they are caused to do 
so by an upright shaft or axis, which receives a rotary motion from a 
steam-engine or other power by suitable gearing. The arms from the 
upright shaft are attached by pin joints to the axes of the runners or 
edge stones, in such manner that the outer ends of such axes on which 
the runners or edge stones revolve may rise and fall. Between the axis 
and the inner edge of the circular track or platform a conical incline is 
formed, on to which the clay or brick earth is placed, and down which 
it slides to the circular track or platform, 

2175. Wituiam Srertinius CLark, High Holborn, London, “ Improve- 
ments in hay and hop presses, the same being applicable to compressing 
other substances of a similar nature."—A communication.—Dated 15th 
August, 1857. 

This invention consists in employing a box or frame having a door at 
its upper end, and fitted thereon is a follower, which is attached toa 
bar, the ends of which pass through slots in the sides of the box, each 
end of the bar having a vertical strap fitted upon it. The upper of 
these straps are attached by pivots or joints to the lower ends of vertical 
bars. The lower ends of the bars are bent for a short distance hori- 
zontally, the straps being attached to the ends of the horizontal parts. 
To each side of the upper part of the press box there are firmly attached 
two projecting plates. To the outer ends of the plates there is attached 
a lever which works on a rod in the frame, The inner ends of the 
levers are each attached to a vibrating clamp, which is formed of two 
bars connected by rods, between which the follower bars pass, The 
inner ends of the bars of the clamps rest upon edges or projections 
attached to the sides of the press box.— Not proceeded with. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
House Fittings, Warming, Ventilating, §¢. 

2193. Witt1am Youna, Queen-street, London, “ Fire-places or stoves.”— 
Dated 18th August, 1857 

This invention consists in improvements in fire-places or stoves, For 
these purposes two circles of fire bars are used horizontally to form the 
bottom of a fire place or stove. The two circles are constructed to 
move, or are geared together. The coals are contained in a hopper at 
the back of the fire-place, the circles of fire-bars forming the bottom of 
such hopper, as well as the bottom of the fire-place, The lower part of 
the back of the fire-place or stove does not descend, so as to come in con- 
tact with the fire-bars at the bottom, but a space is left between such 
bars and the lower edge of the back, through which the fresh coal is 
brought at intervals by the revolution of the ing circles of bars, and 
the coal, as it is so brought in, is prevented passing the cheeks or sides 
of the fire-place or stove by reason of such cheeks or sides descending, 
so as to come nearly in contact with the fire-bars ; by which construction 
the fresh coal will be brought in under the ignited coal, and will raise 
such ignited coal in the basket, or grate, of the stove or fire-place—No 
proceeded with. 

2202. Cuartes Freperrc Vasserot, Essex-street, Strand, “ A smoke-con- 
suming grate.”—A communication.—Dated 19th August, 1857. 

This invention cannot be described without ref to the drawi 
— Not proceeded with. 

2229. Grorer and Witt1am Steet, Kew-road, Richmond, Surrey, “ Con- 
struction of a double-backed double boiler for heating, with hot-water, 
churches, horticuliural buildings, mansions, theatres, &c.”"—Dated zend 
August, 1857. 

This invention cannot be described without reference to the drawings. 

2211. Jonn Gxvex, Wellington-street South, Strand, London, “ Improved 
means of heating buildings and of facilitating the escape of smoke and 
gases therefrom.”—A communication.—Dated 20th August, 1857. 

The inventor proposes to build a house, or group of houses, or other 
buildings, or building with only one chimney or shaft, all flues, air vents, 
and other conduits passing to, and centreing in, this one central shaft, 
which, from its elevation, will act as a powerful tube for carrying off all 
the emanations which saturate the air in inhabited places, stai fe 
cellars, or passages, also causing a powerful draught (to be regulated) 
for all fire-places, and securing the greatest possible amount of 
caloric for warming the apartments. In barracks, prisons, and other 
similar buildings, this shaft may also form the well of the grand 
staircase for all the different floors, and also serve as a water con- 
duit to all the rooms or other places, or of throwing in a large 
supply of water in case of fire.—WNol proceeded with, 
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Cuiass 6.—FIRE-ARMS,.—None, 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2147. Ricuarp Huspanp, Manchester, ‘‘ Hats.”—Dated 11th August, 1857, 
The object of the present invention is to make the hat body in such 
manner that the paper used therein, whether plain or bearing any suit- 
able embellishment, may retain its beauty throughout the process, and so 
may be available, not only to strengthen, but also to adorn the hat body. 
Instead, therefore, of first spreading the paper over the other material, 
and stretching, drying, and blocking them in combination from the com- 
t, this i i provides that the proofed calico or other 
proofed material, shall first be stretched, dried, and blocked, or other- 
wise efficiently distended apart from the paper, and that the paper shall 
be joined thereto afterwards, and preferentially when the aforesaid 
proofed material has received the rough form of a hat body, or become 
what is called a “ foundation” or “skeleton.” To the inside surface of 
the foundation, which, being proofed with shellac, becomes adhesive by 
damping, the paper duly shaped is fitted; a finishing shell and block are 
then inserted, whose well understood distensive pressure drives home the 
paper into close union with the surrounding proofed material, The 
body is then “ ironed up,” on the completion of which the block and 
shell are withdrawn, and the paper, with its t impaired, re- 
mains firmly secured as desired.— Not proceeded with. 

2162. James Wiuiam Benson, Ludgate-hill, London, “ Bows or handles 
of watches, lockets, eye-glasses, and other articles requiring such 
appendages,’’—Dated 13th August, 1857. 

This invention has for its object to construct these appendages in such 
a manner that they cannot be easily detached from the article to which 
they are applied, thereby affording greater security than the bows or 
handles now generally employed, and which may be easily broken off. 
The invention consists in making the bows or handles with a double 
swivel, which will admit of their turning round in various directions, so 
that should any attempt be made to twist off the bow from the article to 
which it is applied, it will turn on its axis, instead of offering a rigid re- 
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sistance, which may be easily overcome by using a moderate amount of 
force. This improved bow or handle may be attached to watches or 
other articles, by screwing or otherwise, or it may form part of the case, 
and be made therewith.— Not eeded with, 

2173. Avauste Josern Aucner, Paris, ‘‘ Elastic tissues for ladies’ petticoats, 
and other similar articles.” 

These improvements relate to the manufacture of those descriptions of 
elastic tissues which serve for making ladies’ farthingales, petticoats, 
stays, and other similar articles, and they consist in introducing in the 
said tissues a suitable number of wires or strips of any suitable metal, 
such, for instance, as fine steel wire, which wires or strips may either 
form part of the warp or of the weft, or be introduced in the shed 
while the tissue is being woven.— Not proceeded with. 

2187. Cuanes Reeves, Birmingham, ‘‘ Knives.”—Dated 17th August, 1857. 

In making the blade, bolster, and tang, the inventor takes a piece of 
steel of a width and thickness equal to the width and thickness of the 
bolster. He rolls the piece of steel in a heated state between rolls in 
which are transverse grooves—that is, grooves parallel to the axes of 
the rolls, By the action of the said rolls the steel is flattened, excepting 
in those parts which were presented to the grooves, which parts are left 
of the original size. The strip of steel is cut into suitable lengths, and 
by the process colled “ cross rolling” the part of which the blade is to 
be formed is further flattened. The bolster and tang are next, by the 
action of an ordinary press and pressing tools, forced from the middle of 
the partially formed knife to near the back thereof, By the action of 
anotker press and cutting out dies the shape of the blade and tang are 
perfected, The figure of the bolster is also perfected by dies and pres- 
sure, The blade is ground and finished in the ordinary manner. He 
makes the bone, wood, or other handle, by the following means :—The 
material of which the handle is made is cut of the proper width by 
means of a circular eaw, the position of the material being determined 
bya stop. The ends of the handle are shaped by circular cutters, the 
cutting periphery of which is made plain or curved to suit the form to 
be produced, ‘The holes in the tang, as well as those in the handle, are 
drilled simultaneously by a drilling machine, and the coincidence of the 
holes in the tang with those on the handle thus secured.—Not proceeded 
with, 





Crass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &e. 

2057. WinuiamM Procror, Bristol, “Sulphuric acid.”—Dated 28th July, 

1857. 

The object of this invention is to expedite and economise the 
manufacture of sulphuric acid. To this end the inventor employs a 
jet or jets of steam, for drawing or forcing into the acid chambers 
currents of atmospheric air, or other gaseous substance which is 
capable of yielding oxygen to the gaseous fumes which are generated in 
the furnace. The air may be drawn direct from the atmosphere, and 
passing through a pipe contained in, or surrounding the steam pipe, 
will be heated by the high pressure steam, and thus presented at a 
favourable temperature for entering into chemical combination with the 
contents of the said chamber.—Not proceeded with. 

2060. Prerne ALEXIS Franxcisse Boprur, Paris, ‘Improvements in pre- 
serving and otherwise treating animal and vegetable substances, and in 
the purification of oils employed therein, and which may be used for 
other purposes ”— Dated 28th July. 1857. 

The object of this invention is, First, the preservation, the concretion, 
the hardening, and the colouring in various shades of inert animal 
substances (or substances of animal origin), the embalming of bodies, 
the treatment of skins, and the colouring of silk, wool, leather, bone, 
ivory, feathers, &c. Secondly, the destruction of insects, such as ants, 
fleas, bugs, &c., and the preservation of animal and vegetable life from 
insects; the curing of disease in vegetable life generated or produced 
by or from insects or animalculz, such as oidium, potato disease, &c., the 
preservation of substances from destructive insects, the preservation of 
wood, and of ships, the purification of all crowded habitations and 
places, such as hospitals, schools, barracks, &c. The patentee employs 
for the above purposes vegetable and mineral oils containing saponifiable 
acid oils capable of forming soluble salts in water, and of acids derived 
by substitution obtained from saponifiable acids contained in essential 
vegetable or mineral oils. The invention includes the purification of 
vegetable and mineral essential oils containing saponifiable oils without 
distillation by separation, 

2071 JonaTHUAN Burnett, Newéastle-upon-Tyne, ‘Chloride of lime or 
bleaching powder.” —Dated 29th July, 1857. 

The inventor proposes, instead of working the stills and chambers used 
detached, as is now done, to work them all, or any convenient number 
of them, in common, collecting the chlorine gas as it is produced in the 
stills into one main or common pipe, which would convey the gas either 
directly to the chambers, or, what would be better, to a common re- 
servoir of any convenient size, in which it might be cooled and purified 
from the muriatic acid gas and vapour it generally contains, by a small 
stream of water running through the reservoir, From this reservoir the 
gas would then be conveyed by another main or common pipe to the 
chambers containing the lime. Thus the stills and chambers would 
form one common system, In order to connect them with, or disconnect 
them from, this common system when necessary during the time the 
stills or chambers are being re-changed, each set of vessels would be 
provided with cocks, lute syphons, or any other convenient apparatus to 
effect this purpose. The advantages to be gained from this plan would 
be a greater efficiency of the apparatus, or the chlorine gas might be 
produced much more rapidly in the stills than at present, without any 
risk of its being washed, on account of each still being connected with 
a great many chambers (instead of only one), by which the absorbing 
surface of the lime would be increased, and the pressure maintained at 
amore uniform rate by reason of the greater space into which the gas 
would be conveyed, and by a continuous stream of gas Leing kept up 
into every chamber, by which the absorption would not be inter- 
rupted. An increased production of the bleaching powder would 
also result on account of a diminished waste of the gas. Also the pro- 
duction of a much better quality of bleaching powder, as there would be 
much greater facilities for purifying the gas, and a less injurious effect 
on the health of the workmen employed in or about the process, by 
diminishing the escape of the chlorine gas, which is very hurtful in its 
effect on the human system.— Not proceeded with. 

2074. Samuen Coutson, Sheffield, * Preparing solutions for coating with 
aluminiom.”—Dated 30th July, 1857. 

For the above purpose cyanide is used, and the turpentine, Ly pre- 





ference, produced as follows:—Into a solution of cyanide of potassium 
in water is introduced a plate or anode of aluminiun, attached to the | 
positive pole of a galvanic battery, and a plate of copper or other similar | 
anode is attached to the negative pole of the battery, the solution of 
such latter pole being separated by a diaphragm. By this means the | 
aluminium will be dissolved, and a proper solution thereby prepared, 
which is to be used in depositing, by electric means, as like solutions of 
silver and gold are now deposited.—Not proceeded with. 

2085. ANTOINE GaLy-CazaLat, and Abotrue Hvuitiarp, Paris, “ Sulphuret 
of carbon, animal charcoal, and carbonic acid.”—Dated Slst July, 1857. 

This invention cannot be described without reference to the drawings. 

2108. ALEXANDRE PRince, Trafalgar-square, Charing-cross, ‘‘ A substitute 
for varnish, turpentine, and oil, in the manufacture or mi of paints 
and pigments, te be employed for coating or covering wood, metal, glass, 
and other substances, to preserve them from atmospheric influences and 
fire.” —A communication.—Dated 4th August, 1857, 

This invention consists in mixing siliceous earth oil with other matters 
or ingredients hereafter described. The aforesaid earth oil, which the 
patentee calls perenator, is a combination of silicate with one, two, or 
more basic bodies, fur instance, potash, soda, sulphate of soda, commonly 
called Glauber’s salt; Scignett’s salt tartar, kali or nitrate of soda. All 
minerals belonging to the family of quartzes, as well as sand silicate of 
alumina, and the siliceous sealy secretions of the infusoria found in 
alluvial deposits, contain silicate. ‘The perenator may be produced by 
two different processes. Tirst, either by melting the silicate with one or 
with several of the above indicated basic bodies; or Secondly, by a 
solution of the silicate in a concentrated caustic lye. The perenator may 
even be obtained as a lary product in the shape of slag. He obtains 











by the following process a product, though it contains an equal proportion 


of solid matter yet much more fluid and fusible than any other combination, 
and is on account of that property better adapted for the above indicated 
purposes. The purest quartz is finely powdered and thoroughly mixed 
in proportions stated below with calcinated soda, purified potash, and 
finely powdered charcoal. This mixture is then put into a fire clay or 
iron crucible, and melted by a strong red heat. The proportions of the 
ingredients are as follow, viz.: 10 parts of quartz, 2°3 parts of calcinated 
soda, 2°9 parts of purified potash, and 0°5 parts of pounded charcoal. 
This mixture when entirely cold is again pounded, washed, and finally 
dissolved in boiling water. To render the sulphuret of potassium which 
the fluid may contain entirely innocuous, a little oxide of copper or some 
litharge is added in course of boiling. The proportion of water to solid 
matter is regulated by the degree of consistency of which the fluid is 
required, and that consistency varies again according to the purposes to 
which the fluid is to be applied from 10 to 25 deg., that is to say, from 
10 to 25 parts of solid matter in 100 parts of the fluid. It is best to 
allow the mass when perfectly dissolved to evaporate to about 50 per 
cent. of solid matter, and produce thus a jelly which, when it is intended 
to be used, may be easily reduced to the required consistency by adding 
and well mixing with it cold soft water. 

2116. SenasnieNn Borruri, Paris, France, ‘‘ An apparatus and oven for the 
carbonisation and distillation of all animal and vegetable matters.”— 
Dated 5th August, 1857. 

This is an invention for the construction of ovens to be used for the 
distillation of animal and vegetable matters, viz., blood, night-soil, turf 
used as a fuel, refuse of all kind, and, in a word, all those matters which 
may be carbonised. The ovens are constructed in a manner so as to 
extract all the chemical properties contained in these matters which are 
to be treated and subjected to distillation and division of fluids, gas, &c., 
which are therein found, and conducted to an apparatus so disposed as 
to utilise them, or to cause them to evaporate, or to bring them into use 
as combustibles. The ovens may be used with great advantage for 
baking bread, plaster, lime, &c., and for extracting the chemical pro- 
perties existing in them by the action of the fire. The same ovens have 
an incontestable advantage for the making of wood charcoal, for till now 
in the making of charcoal all the chemical properties existing in the 
wood are completely lost, while by this system the inventor extracts, 
Firstly, the carbonic gas which is so hurtful to the health of those persons 
who make use of it; Secondly, the tar, the oil, and, in a word, all the 
chemical properties which may be extracted. The inventor reserves to 
himself the employment of the ovens and apparatuses if he thinks fit 
to other uses than those stated, These ovens and apparatuses cannot 
be described without reference to the drawings.—The time for jiling the 
JSinal specification of this invention has been extended by the Lord Chancellor, on 
account of the sickness of the inventor. 

2128. BertnoLy Lowissoun, Fenchurch-street, London, ‘‘ Soap.”—Dated 
7th August, 1857. 

This invention consists in introducing into the ordinary soap materials 
Irish moss, which has been reduced to a gelatinous state by boiling in 
water. The gelatinous moss is to be mixed with the ordinary soap ma- 
terials in such quantities as may be considered desirable, and the soap Is 
finished in the ordinary way. It is desirable to introduce into the mix- 
ture a small quantity of borax, to assist the amalgamation of the vege- 
table gelatine and the oily and fatty matters.—.Vot proceeded with. 

2135, Isaac Oscuinsky, Old Broad-street, London, ‘‘ An improved soap to 
which he gives the name of rheumo-arthritii soap.”—Dated 8th August, 
1857. 

These improvements consist of a peculiar mode of manufacturing soap 
with the object of combining phire and iac with soap, so that 
a complete or perfect combination of the said two ingredients is pro- 
duced. The inventor, therefore, intends to claim the manufacture of 
an improved soap produced by combining with the materials commonly 
used in the manufacture of soap, phire and i This soap 
has proved extremely t ficial in all disorders of the skin.— 
Not proceeded with. 

2189, JAMES Bartram, Mid-Lothian, N.B , and Joun Lovis Juuuion, Foots 
Cray, Keut, ‘* Paper.”- Dated 10th August, 1357 

This invention relates to the employment and application of dry air 
to the surface of paper during its passage over the drying cylinders in 
the process of manufacture, by which the moisture is more effectually 
abstracted than hitherto. This the patentees accomplish, Firstly, by 
desiccating the air by means of chloride of calcium or other suitable 
chemical agents; and, Secondly, by applying the air so prepared to the 
surface of the said paper through the medium of perforated hollow 
drums, or similar mechanical contrivances, placed within the said drying 
cylinders, in lieu of the ordirary fans, in such manner as to admit the 
air under pressure by any of the usual mechanical means, 











2144. Peter Avoustin Goprrroy, King’s-head-cottages, New North-road, 
“ Desulphurising mineral matrix, for the extraction of auriferous, argen- 
tiferous, and other metals contained therein,” — Dated 10th August, 1557. 

This invention consists of a new method of separating the sulphur or 
sulphurets from all mineral matters by the use of fluids composed of 
the strongest -known alkalies under a high temperature. The matrix 
rock, quartz, pyrites, &c., is first ground up or pulverised as fine as the 
finest wheaten flour, and then subjected in a suitable vessel to the action 
of powerful alkaline fluids by injection of steam to a pressure of 80 lb, 
or upwards to the square inch above boiling heat, which decomposes the 
matrix, and causes the separation and absorption in large measure of 
the sulphurous portion thereof, leaving the metallic residue in a granu- 
lated state to be afterwards consolidated by known ordinary means. 
The treatment varies according to differences in the character of the 
matrix and other circumstances, sometimes one boiler (or digester) only 
is used, in which case the boiling is effected by fire underneath. The 
solvent may consist of caustic soda, or caustic polish, or muriate of soda 
with caustic lime together or separate. In the boiler is introduced a 
shaft with arms attached as in a pug mill, the purpose of which is to 
keep the contents in motion, and prevent thereby all precipitation of 
the matter while undergoing treatment. Sometimes the matrix thus 
treated is condensed to dry powder before it is discharged from the 
vessel, whereby the metallic and sulphurous portions are more thoroughly 
disunited than by the solvent or absorption process only. This dry con- 
densing process is applicable chiefly to desulphurised fron ore prepa- 
ratory to smelting operations. 

2153. WinuiamM James CanTELO, Southwark, ‘‘Preservation of vegetablo 
matters.”—Dated 12th August, 1557. 

This invention consists in drying vegetable substances by means of 
surfaces composed of enamelled metal, slate, glass, earthenware, or like 
material, heated on the under surface by hot water or steam. 

2170. Samven Curr, Manchester, ‘Improvements in the purification of 
certain gases, and in the application of their products to the manufacture 
of alum.”— Dated 15th August, 1857 

These improvements consist in the application of sulphate of alumina, 
either in the crude or pure state, for purifying such gases as contain 
ammonia, and afterwards in the manufacture of alum from the products 
so obtained. The patentee takes sulphate of alumina as it is to be met 
with in the market, and known under the various names of aluminous 
cake, cake alum, and sulphate of alumina, &c., and breaks or crushes 
it into small pieces, say about the size of peas, and places it in the 
purifiers as used at the gasworks, where it absorbs ammonia and other 
impurities, and when it has become charged with ammonia and other 
impurities of the gas, he removes it, and fills the purifier again witha 
quantity of fresh sulphate of allumina. He then takes what he has 
removed from the purifier, and tests it, to ascertain the per centage of 
ammonia which it has absorbed, and if it has not absorbed sufficient 
ammonia to convert the whole of the sulphate of alumina into alum, he 
dissolves out its soluble parts in hot water, and puts it in vats to settle, 
and, when settled, draws off the clear liquor, and sets it aside, when 
alum crystallises out of it in the proportion to the ammonia that has 
been taken up by the sulphate of alumina from the gas, and the un- 
erystallisable liquor he boils down till it becomes a cake or sulphate of 
alumina, and uses ‘it over again in the gas purifier, but when the 
sulphate of alumina taken away from the gas purifier contains more 
ammonia than is necessary to convert it into alum, he adds sufficient 
sulphuric acid to it to saturate that excess of ammonia, and sufficient 
sulphate of alumina to form crystallised alum, anc he then dissolves out 
all its soluble parts in water, and sets it aside to crystallise, as before 
described. He does not confine this invention to coal gas, because he 
applies it to any gases which contain ammonia (such as the gas pro- 
duced in the distillation of bones, shale, schist, and other things which 
contain ammonia) by passing them through the strata of sulphate of 








alumina as above described, whereby the ammonia is obtained from the 
gas so as to enable him to make alum from the products. 

an Saitn, Manchester, ‘‘ Making soap.”—Dated 15th August, 
18: 


The inventor takes one and a half pound of common brown soap, 
and dissolves it in one gallon of boiling water. He then takes twelve 
unces of sal soda, and dissolves it in one quart of boiling water. He 
then takes six ounces of quicklime, and slacks it in one gallon of cold 
water. He runs off the clear water from the lime, and mixes it with the 
sal soda water, and then adds the solution of soap first named. This 
compound is boiled, and, when cool, forms the improved soap.—Not pro- 
cecded with. 

2174. Georce Tomiinson BovsrieLp, Loughborough-park, Brixton, “ Pre- 
paration of dough for bread, pastry, cake, and other farinaceous articles 
of food.” - A communication.—Dated 15th August, 1857. 

The object of this invention is to prepare dough or paste in such a 
way that, in the process of preparing and baking, it will be raised or 
leavened, without the necessity of mixing therewith chemical agents, the 
presence or consequences of which are deleterious. And to this end the 
said invention consists in mixing the dough in a close vessel under 
gaseous pressure. And the said invention also consists in discharging 
the dough or paste which has been mixed under gaseous pressure from 
the vessel in which it was so mixed, by the pressure of the gas, so that 
it can be taken in quantities of the required size directly from the 
discharge to the oven or other cooking apparatus. The patentee claims 
the process of preparing dough or paste for making bread, cakes, or 
other farinaceous articles of food by mixing the materials with gas under 
pressure in a closed vessel substantially as described, as a means of 
leavening or raising the same. And he also claims discharging the 
dough, &c., as aforesaid, from the vessel by the gaseous vessel as it ig 
required, 

2901. Henry Davis Pocnin, and James WooLLey, Manchester, “‘ Manu- 
facture of gum or dextrine from amylaceous substances.”—Dated 19th 
November, 1357. 

This invention consists in taking farina, sago, starch, wheat starch, 
maize starch, or other amylaceous substances, and treating them with 
butter milk, sour milk, or with lactates, lactic acid, and its compounds, 
and afterwards proceeding with the mixture in the ordinary way now 
practised, so as to convert the same into gum or dextrine, which possesses 
a greater power of thickening them than that now in use, as well as 
other valuable properties useful in dyeing and calico printing.—Complete 
specification. 





Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraph, Galvanic Batteries, &c. 

2249. James Ronatp, Liverpool, ‘‘ Laying or depositing submarine telegraph 
cables.”— Dated 25th August, 1857. 

This invention consists in surrounding the telegraph wire or wires 
forming the telegraph cable with a cable, or a strand, or strands, formed 
of amaterial or materials of sufficient buoyancy to support or float the 
wire or wires to which they are connected for a limited time and extent. 
The material or materials proposed to be used for surrounding and sup- 
porting the telegraph wires, in other words to reduce the specific gravity 
of the cable, are cocoa fibre, or coir, manilla, or other like material or 
materials, whose specific gravity is sufficiently light to support themselves 
and the telegraph wire or wires to which they are attached, until such 
time as they absorb sufficient moisture to increase their specific gravity, 
to cause them to lose their buoyant properties, and thereby allowing the 
cable or strand, in combination with which they are, to sink to the bottom, 
If preferred, the wire or wires may be connected with the cable exter- 
nally in place of forming the heart or core thereof. 

2245. GEorGE WirGMAN HeEMMING, Belsize-road, St. John’s Wood, “ Appa- 
ratus employed in delivering submarine telegraph cables from ships,”— 
Dated 25th August, 1857. 

The object of this apparatus is to make the supply of cable vary 
continuously with the demand, in such manner as to prevent the strain 
varying beyond certain limits above and below its average amount for 
the time being, and at the same time to obviate the necessity of easing 
the brakes, and the consequent irregularity in the rate of delivery from 
the coil, and thus to lessen the risk of fracture, and the waste caused by 
slack. To effect these purposes the patentee passes the cable in its 
course between the brakes and the sea round or about one or more 
travelling sheaves, or other moveable supports, so arranged that the 
length of cable consumed in passing round or about such sheaves or 
supports, in conjunction with other sheaves or supports fixed in position 
may be caused to vary according to the strain upon the cable, The 
travelling sheaves or other moveable supports are held back by means of 
counteracting springs or counterpoises, so as to yield to any increase in 
the strain of the cable, and to recoil when the strain is diminished, the 
principle of the action being to increase the accumulation of cable in or 
about the apparatus whenever the motion of the ship or other disturbing 
cause tends to lessen the strain on the cable, and to give off cable from 
such accumulation when the motion of the ship or other disturbing cause 
tends to increase the strain. Thus the rate of delivery of cable from 
the ship is made to accommodate itself to the irregular motion of the ship 
or other disturbing cause, and to compensate for variations of strain. 
The apparatus which the patentee has thus generally described may be 
arranged in various forms, and with different kinds of springs or 
counterpoises. 

2208. James Murpocn Napier, Vine-street, York-road, Surrey, ‘‘ Apparatus 
for paying out submarine telegraph cables.”— Dated 19th August, 1857. 

This invention consists in means of applying, sustaining, and guiding 
cables to and in the paying out of telegraphic cables. For these purposes 
the inventor provides an endless cable with holders at fixed distances. 
These holders grip the telegraph cable near the ship, and relinquish their 
hold at the depth which may be deemed sufficient. The endless cable 
thus sustains the weight of the telegraph cable as far down as may be re- 
quired, and relieves it of strain down to the point where the endless cable 
lets go its hold. The depth to which the endless sustaining cable passes 
may be varied at pleasure, and when desired he attaches a weight to the 
lower end, to aid in sinking the telegraph cable. Orin place of an end- 
less cable, a cable is used with a weight attached to the lower end, and 
the other end made fast on board the ship. The telegraph cable is so 
attached to and conducted down this cable to the weight that, during the 
process of paying out from the ship, the weight will influence the direction 
of the depositing of the telegraph cable, and tend to make it fall directly 
tothe bottom of the water. In some cases a sustaining cable is used, one end 
of which is fixed on board ship, and a friction apparatus is attached to the 
other or lower end, which is immersed in the water. The telegraph 
cable passes through friction apparatus, which takes a portion of the 
strain of that part of the telegraph cable which is above the friction 
apparatus. He also uses a dip weight to depress this apparatus and 
direct the fall of the telegraph cable, and he can apply to the sustaining 
cable apparatus attached at the lower immersed end, and so arranged 
that the paying out of the telegraph cable will give motion to a screw, 
ejecting pump, or other propelling apparatus, forming part of the appa- 
ratus, which is thus moved forward under water in the direction of the 
ship’s course, thus assisting to lay the telegraph cable in a direct line. 
He also uses a dip weight with this apparatus, but in some cases in- 
creases the weight of the apparatus instead. In constructing sustaining 
cables, where their upper ends are fixed, it is preferred to make them 
strongest at their upper ends, and of decreasing strength as they are 
required to bear less and less strain. In order to prevent the loss of the 
cable he secures that the breaking point of the cable shall be on board 
the ship, by passing it over a small pulley The instant the strain is 
taken off this pulley by the breaking of the cable, a mechanical action 
takes place, which stimulates a powerful gripping apparatus placed in 
advance of the small pulley, and which is fixed toa buoy. As soon as 
the retiring cable is seized it tears away the buoy from the ship. The 
buoy is made of sufficient size to float and sustain the end of the cable. 
The brake apparatus used for controlling the running out of the tele- 
graph cable is acted on, and regulated by the flow of water or other fluid 
through a passage capable of being regulated in its dimensions, by 
which greater regularity may be obtained.— Not proceeded with. 

2200. Ropert LAWRENCE Brooks, Keppel-street, Russell-square, London, 
“Discharging, paying out, and submerging electric bape ee og cables, 
wires, or ropes, or such like articles, from ships or vessels of any descrip- 
tion.”—Dated 20th August, 1857. 

This invention consists in placing a well or funnel, with rollers at the 
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top and bottom of same, at or close abaft the midship section, or any 
other part below the water line of any vessel employed in laying cables, 
opes, or wires, or such like articles of any construction or material.— 


Wot proceeded with. 


Cuiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
9028. Joszrx Nespuam, Piccadily, London, “ Fountain pens.”—Dated 24th 


“Sa P in pens consist in constructing them so 
that a supply of ink is maintained in close proximity to the point of the 
pen, whereby the proper flowing of the ink, while writing, is always 
ensured, and the entire point of the pen may be immersed in the ink at 
intervals if required. The patentee constructs the holder of a tube to 
contain a supply of ink, and to the end of this tube applies a conical nose 
piece, which is contracted to a small aperture at the end. Within the 
conical nose piece he places the pen or instrument for effecting contact 
with the paper or surface written upon. This instrument is somewhat 
like an ordinary steel pen, the point projecting a little beyond the point 
of the eonical nose piece. A sliding stem piece is fitted within the nose 
, to which the pen, nib, or writing instrument is fixed. The upper 
part of this stem carries a valve, which is contained within the tube 
holder, and is pressed down by a spring against the inner end of the nose 
piece, which is secured or otherwise suitably fixed therein. This valve 
prevents the flow of ink from the holder into the nose piece, except when 
acted on to permit such flow. The ink is permitted to pass from the 
tube into the nose piece of the pen, by simply pressing the point of the 
pen nib until it passes within the nose piece, which at the same time 
that it raises the valve from its seat, and allows the valve to flow towards 
the point ef the pen nib, also immerses the point of the pen nib in the 
ink contained in the nose piece, thereby wetting the point of the nib or 
writing instrument, and ensuring its proper action. 
2034. JuLius SCHONEMANN, Portland-street, Portland-place, ‘‘ Weighing ma- 
chines.” —A communication.—Dated 25th July, 1857. 

This invention consists in an improved method of conducting or 
guiding the platform of weighing machines, which method is not 
attended with the usual impediments to the free motion of the platform, 
the parallel motion of the latter being thereby secured, and consequently 
exact results in weighing obtained. The improved method cannot be 
described without reference to the drawings. 

2039. Joun WALTER FRIEND, F tle, Southampt “Meter for regis- 
tering the flow of water and other liquids.”—Dated 27th July, 1857. 

This invention consists of an apparatus of suitable dimensions 
(attached to the said main supply pipe, or otherwise, through which the 
liquid flows), and of cylindrical form, provided with an outer case en- 
closing the works, The water or other liquid in its course through the 
apparatus is directed against the blades of a fan or paddlewheel, through 
the di of ic slot openings formed eccentrically in the 
channel in which the wheel revolves, the said wheel being actuated, and 
motion imparted therefrom to a graduated dial plate through the inter- 
yention of screw, wheel, and toothed pinion gear.—Not proceeded with. 

2044. FrepERIcK BoNAPARTE ANDERSON, High-street, Gravesend, Kent, 
* Slow-match.”—Dated 27th July, 1857. 

This invention consists in constructing a slow-match for submarine or 
other blasting and mixing operations, composed of a train or trains of 
wheels, so combined and put into motion (by springs or otherwise), and 
regulated as to discharge the blasting powder at any given time by means 
of percussion caps or other suitable fire producing agent. The train or 
trains of wheels employed is or are formed and arranged in a manner 
analagous to that which is adopted in the construction of ordinary 
watches or time-pieces. The said wheels are used to give motion to a 
disc, a portion of which is cut away for the purpose of liberating a 
hammer or other instrument for firing the percussion cap, or other fire- 
producing agent. But the inventor does not confine himself to the use 
of such discs, as any suitable liberating contrivance may be employed.— 
Not proceeded with. 

2045. Bensamin Ricmarpson, Wordsley Glass Works, near Stourbridge, 
“Manufacture of articles in glass so as to produce peculiar or al 














(as the case may be) to allow the varnish todry. When this coating 
has dried he places over it the negative impression, which has been 
made either on glass, gelatine, or thin or transparent paper, and tem- 
porarily secures it to the coated glass in any convenient manner, so that 
it shall not readily slip its position. He then exposes the coated glass to 
the action of light, as when taking photographic copies of pictures, 
and after exposure for the proper time, the duration of which will 
depend on the nature of the weather and the medium used, to carry 
the negative. The parts left uncovered by the negative will be 
found to have undergone a change, and become fixed sufficiently 
to enable them to resist the immediate action of spirits of turpentine or 
other proper solvent. When the change has taken place he removes the 
negative, and washes off the unfixed portions of the varnish with turpen- 
tine or other solvent, and thus leaves only the parts acted on by the 
light. Then with a piece of damp cotton wool he removes the super- 
fiuous gold or silver now exposed to view, after which there will remain 
on the glass a perfect counterpart of the device contained on the 
negative plate. If by this means an inspection of open letters, or the 
outline of an ornamental device is produced, which is intended to be 
filled in with colour, or otherwise finished to heighten the effect, the 
remainder of the work may be executed by hand according to taste. 
When using a pigment in place of metal leaf, it is to be mixed with 
resinous varnish or gold sise, and laid thinly upon the glass surface, and, 
when dry, it is to be subjected to the above-named treatment. The 
production of ornamental borders and other devices in frosted silver 
will also be greatly facilitated by the application of this invention. 

2059. Jutes Dorter and ANprReE BARTHELEMY Devs, Paris, ‘Safety 
padlock.” —Dated 28th July, 1857. 

This invention is intended chiefly for the use of the Post-Office in 
securing mail bags, but is equally applicable for the purposes where a 
safety padlock is required. The body of the lock consists of a box 
holding a spring catch and a hinged plate carrying two raised projections, 
which, when closed, form, with the top of the box, a continuous circular 
rim. This plate, on being pressed down, is kept in position by a spring 
catch, and is intended to receive a wax or other seal within the raised 
rim; the hasps or bolts of the lock fixed upon a metal plate, connected 
by chains to an address plate for post-office purposes, and then 
to the body of the lock direct, are passed into the lock and moved 
sideways, when the spring catch will become engaged and so fixed in 
the bolt plate that the lock vannot be opened, or the spring catch forced 
back without the seal being broken. The seal may be in wax, soft 
metal, or other suitable substance, To open the lock, a pointed in- 
strument is introduced into an aperture or hole in the top of the lock, 
and pulled back, whereby the spring catch is withdrawn, the seal broken, 
and the lock thereby opened. 

2034. CuarLes WILLIAM SreMENS, John-street, Adelphi, “‘ Improvements 
in refrigerating and producing ice, and in apparatus or machinery for that 
purpose.”—Dated 29th July, 1857. 

This invention relates to freezing and refrigerating by the expansion 
of air or clastic fluids. The air is first compressed by a cylinder or 
pump of any suitable construction, by which its temperature is raised, 
and it is cooled while in the compressed state, and it is then allowed to 
expand in a cylinder or engine of any suitable construction, by which its 
temperature is lowered. The air thus cooled is brought in contact with 
the articles to be cooled or frozen, and is then conducted through an 
interchanger or apparatus, by which it is made to cool the compressed 
air, which enters the interchanger in the opposite direction,—Not pro- 
ceeded with. 

2061. See Class 1. 

2077. Joun Frearson, Birmingham, “ Feeding, cutting, shaping, and 
piercing metals.”—Dated 30th July, 1857. 

This invention consists of certain hanical arrang ts and pro- 
cesses described and illustrated in the patentee’s drawings, and the com- 
bination of the said arrangements and processes into machines. The 
said machines are especially applicable to the manufacture of buttons, 
eyelets, and other articles of the like manufacture, In order that the 
invention may be better understood, he first describes the several me- 
chanical arrangements separately, and afterwards combined together in 








effects.”—Dated 27th July, 1857. 

In carrying out this invention the workman takes a quantity of glass 
on to an ordinary pipe or iron, and blows the same into a mould on the 
inner surface of which are produced numerous projections, in such 
forms, and arranged according to such pattern as may be desired, by 
which means numerous indents will be produced on the exterior of the 
glass so blown. The workman then dips the glass into fluid metal, in 
order to get the exterior thereof coated with a further surface of glass, 
or else he places it in a cup of glass blown to receive it, and he then 
goes on blowing and shaping the glass into the article desired. The 
several layers of glass in each case may be of the same or of different 
colour, according to the effect desired to be obtained. 

05 Witutam Srerrinivs CLark, High Holborn, “Automatic printing 
presses.”—A communication.— Dated 28th July, 1857. 

This invention cannot be described without reference to the drawings. 
The pat claim, sub jally as set forth, or their equivalents, 
feeding printing presses from continuous sheets of paper by continuous 
motion, which sheets may be severed into sheets of any desired size, 
either before or after receiving their impression:—-Setting type in 

P and independent col ; hing and grooving type so as to 
receive keys; keying type to their forms by their keys or fusing. 

2056. Ropert Jackson, Glasgow, ‘Protecting certain parts of the body 
from disfigurement by cutaneous diseases.” —Dated 28th July, 1857. 

This invention relates to the application and use of protective 
coverings for the face, arms, and hands, or exposed parts of the human 
body, to prevent these parts from being marked or disfigured by small 
pox or other similar cut: li The appli to prevent the 
permanent marks of the disease from being left on the face consists of a 
hood or helmet, made of a soft air-proof material. This hood envelopes 
or covers the whole of the head, face, and front part of the neck, and it 
is made to fit closely round the back of the neck, and under the chin, by 
means of an elastic band. A tube of vulcanised india rubber or other 
yielding material, having a wire passed through it so as to retain its 
shape when bent, is made to fit closely round the nostrils ani mouth. The 
moulded tube is sewn to the face part of the hood, and suitable 
apertures are made in the fabric, so that the functions <f the nose and 
mouth may not be impeded. This part of the hood is covered externally 
by a flap, which is kept down, except when the patient is taking food or 
medicine. A small aperture is made in the flap of the hood in the part 
opposite the nostrils, in order to allow of the free access of air for 
breathing. The material of which the hood is made is frilled in round 
the part where the elastic band is inserted; this admits of the opening 
being distended so that the hood may be easily passed over the head; 
Protected coverings of a similar kind are also made for the arms and 
hands, if the eruptions are numerous on these parts. During the 
continuance of the disease the patient is to wear the hood or other 
coverings night and day, so as to prevent the access of air and light to 
the surface of the skin, by which means the protected parts will not 
retain any marks of the disease after the recovery of the patient. 

2058. Epwarp WILLIAM Baxrex, Sydney-street, Mile End, ‘‘ Preparing 
lass labels, advertising tablets, and ornamental devices upon glass,”— 
28th July, 1857. 

This invention consists in producing upon surfaces of glass, through 
the chemical action of light, copies of plain or ornamental writings and 
ornamental designs in gold and cther metals, and in pigments, or colours, 
in a more economical and efficient manner than when employing skilled 
labour. To this end the patentee first obtains a negative of the label 
or device that is required to be copied, either by the aid of photography, 
which is the most convenient means when minute inscriptions or 
ornaments are desired to be copied, or by printing or painting upon a 
transparent medium; and this negative he applies to the glass on which 
it is intended to reproduce the device. If the device, or the outline of 
the device, is required to be copied in gold or silver (for example), he 
Coats that part of the surface of the glass which is to receive the device 
with weak isinglass size, and then overlays it with gold or silver leaf, 
after the manner employed by writers on glass. This done he backs the 
metal leaf with any varnish which is photographic, or will become fixed 
when exposed to the action of light, preferring an asphaltum varnish, 
= Brunswick black, and he uses, as a solvent, turpentine, naphtha, 
or any other suitable spirit. This varnish he lays on as evenly as may 
\e with a camel hair brush, and then puts aside the glass plate or vessel 











His improvements in feeding metal consist in feeding sheet 
metal to cutting out, shaping, or raising and piercing or other dies, either 
one or more being cut or operated upon at once across the sheet. Also, 
in feeding blank and shaped, or raised or pierced articles, to the dies to 
which it may be required to feed them either one, two, or more at a 
time, and conducting the said blanks or articles to the positions where 
they are ejected from the hi The impr in cutting 
metals consists in cutting from sheet metal one, two, or more blanks or 
shaped articles in a line at right angles to its length, when such metal is 
fed according to the invention. Also in cutting the rough or thin edges 
off the pierced edges of articles either before or after they are cut from 
the sheet. The improvements in shaping metals consist in shaping 
metal articles in the sheet of metal in a line at right angles to the length 
of the sheet of metal, when fed according to the invention, when two or 
more rows of eyelets are shaped across the sheet of metal in a line at 
right angles to its length, either with or without the improved sheet 
metal feeder. Further, in shaping metal articles in the blanks when 
two or more are shaped in a line, or otherwise, at one time in the same 
machine. The improvements in piercing metals consist in piercing 
metal articles in the sheet in the line or at right angles to the length of 
the metal when it is fed according to the invention, and when two or 
more rows of eyelets are pierced across the sheet of metal, at right 
angles to its length, without the improved feeder. Further, in piercing 
metal articles in the blanks after having been cut out of the sheet, and 
after the said blanks have been shaped when two or more blanks or 
shaped blanks are pierced at once, either with or without the improved 
feeder. Reference to the drawings is essential to a complete description 
of this invention, 


2110. See Class 8. 

2118. See Class 4. 

3111. SamveL DaR.InG, Maine, United States, ‘ Pencil sharpener.”—Partly 
a communication.—Dated 18th December, 1857. 

In its general form this pencil sharpener resembles an ordinary candle 
extinguisher, it being a hollow cone with a handle or ring at its apex. 
This hollow cone is formed into a conical cutter, by making in its sides a 
longitudinal slot, and by fixing in this slot a thin blade or knife, with its 
edge towards the interior of the cone, and projecting slightly beyond the 
inner surface of the cone.— Complete specification. 

$175. James CoTrRitu, Studley, Warwick, ‘‘ Needles.”—Dated 28th Decem- 
ber, 1857. 

This invention refers to the kinds of needles known as sail-making 
needles, packing needles, glover's needles, and any other similar kind of 
needles which are, or may be, most conveniently made either oval or flat, 
or triangular, or what are usually termed by the workmen three square 
in section, or four sided in section, for any portion of the whole of their 
length, and the improvements consist in grooving or fluting one or more 
of the sides of such needles in the form and after the manner in which 
the sides of a bayonet blade are fluted, and although the inventor does 
not confine himself to any particular mode of effecting this, he finds the 
process of stamping in the flutes by the employ it of suitable matrices 
and ribbed dies or hammer heads to be well adapted for the purpose, 
afterwards clearing out the flutes, if necessary, with rotating cutters 
mounted on a lathe, and working in manner similar to a circular saw, or 
by revolving stones or other suitable means.— Complete specification. 

2049. James Hieern, Manchester, “ Drying garancine or other moist sub- 
stances.”— Dated 28th July, 1857. 

The inventor spreads the garancine or other moist substance on a series 
of circular trays, arranged one above another in a heated chamber. 
Through the centre of each of these trays passes a vertical shaft, on 
which are keyed arms of about the same length as the radius of the 
circular trays. These arms are provided with teeth like rake teeth. The 
shafts are made to revolve, and the teeth stir up the moist substance, 
whereby fresh surfaces are constantly exposed to the air, and a more 
rapid drying is effected than if the sub r ined stati y Or 











the arms may be fixed on the shaft, and the trays made to revolve by 
suitable machinery. Or he spreads the garancine or moist substance on a 
long rectangular tray or trays provided with several sets of teeth 
attached to cross pieces, which cross pieces are then caused to traverse 
backwards and forwards, whereby the same effect is produced as in the 
circular trays. Or the cross pieces with teeth may be stationary, and 





the rectangular trays made to traverse backwards and forwards. The 





chamber containing the trays may be heated by means of steam pipes, 
or flues, or in any other convenient manner, and suitable ventilation 
provided —Not proceeded with. 


2078. Henry Baverricuter and Gustavus Gorrerrrev, Charterhouse- 


square, ** Stereoscopic apparatus, and boxes or cases for containing the 
same.”—Dated 30th July, 1857. 

These improvements relate to adapting stereoscopic apparatus so as to 
obtain simplicity of parts, and in combining therewith a box or case 
which, whilst it is suitable to hold such stereoscopic apparatus, is at the 
same time adapted asa receptacle for handkerchiefs, gloves, stereoscopic 
slides or other articles. The stereoscopic lenses are supported from the 
end of a platform or frame, the other end of which is provided with a 
rest for the pictures, and the apparatus thus formed fits into a box or 
case, in such manner as not to interfere (or only slightly so) with the 
internal form of the box, which is also of form to receive the stereoscope 
without interfering with its other uses, the front or other side of the box 
or case being cut to admit of the lenses projecting or being seen even 
when the box is closed. The inventors also form the stereoscope and 
box so that the one fits into, and for the time when not in use, forms or 
appears to form part of the other, without the lenses appearing exter- 
nally. For this purpose, the part of the stereoscope carrying the lenses, 
and that forming the support for the picture (either or both of them), 
fold to form part of the hollow of such box or case, without otherwise 
interfering with the internal form of the box or case, and its adaptation 
as areceptacle for handkerchiefs, gloves, stereoscopic slides, or other 
articles. —Not proceeded with. 


2084, Isaac Mou, Cologne, Prussia, ‘‘ Economical fire regulator.”—Dated 


3ist July, 1857. 

This invention consists of a new system of bars and grates, or ina 
separate apparatus to be placed on the bars themselves, according to the 
size of the latter, or even the grate. The invention has no particular 
size or shape. He can adapt the invention both to present and future 
grates. His specification is panied by a drawing, reference to which 
is essential to a complete description of the invention.— Not proceeded with, 





2087. Henry Gennart, Liege, “‘ Apparatus for cleaning and sharpening 


knives, and cleaning spoons and forks.”—Dated 31st July, 1857. 

The apparatus is composed of a cylindrical brush fitting tightly ina 
metal tube. The said tube is supported and closed at its ends by metal 
standards, through the centres of which pass an axle, on which a circular 
brush is fixed, and revolves therewith, by means of a handle fixed on 
one end of the said axle. On the other end of the aforesaid axle, and 
at the outside of that standard which supports this end of the tube 
containing the circular brush, a narrow circular brush is fixed, and 
designed for the purpose of cleaning the ferrules of knives simultaneously 
with the blades thereof, and by substituting another brush in place of 
this last mentioned brush spoons may be cleaned. The blades of the 
knives are introduced into the apparatus through slits or openings 
formed in the rim of one of the standards thereof. The handle of the 
machine is turned until one side of the knives, &c., is cleaned, after which 
they must be reversed and the operation repeated. On the uppermost 
part of the aforesaid tube is a receptacle containing emery powder, brick 
dust, or other polishing powder, which passes by an outlet to the brush 
in the tube In practice it will be found advantageous to mix a small 
quantity of vegetable oil with the polishing powder, to cause the powder 
to adhere to the brush, 


2088. WiLLIAM GARNHAM, Bedford-terrace, Chelsea, “‘ Pumping apparatus,” 


—Dated 31st July, 1857. 

These improvements consist in the application of apparatus to the 
lower end of a pump barrel or rising main, in order to prevent the en- 
trance to the pumps of any sand or other extraneous matter which hasa 
tendency tochoke them. The apparatus is so constructed that a filter 
ing media is interposed between the water to be pumped up and the 
main barrel or rising main, so that when pumping, any sand or other 
substance is arrested by the filtering media, and only the water is pumped ; 
and when used in pumping water for foundations, the sand or other 
strata is not disturbed. ‘The apparatus preferred is two boxes of iron or 
wood, one placed within the other: both boxes are perforated with 
holes, and between the boxes the space is filled with any fibrous material 
such as straw, cocoa nut fibre, or hair, and the rising main from the 
pump is inserted into the inner box, so as to draw the water through the 
fibrous material.—Not proceeded with. 





2092. Cuan.es Avrit, Paris, “ Forming the printing surface of blocks, 


plates, cylinders, lithographic stones, or other similar bodies made use of 
for printing in colours,”—Dated Ist August, 1857, 

The object of this invention is to give to the printing surface of plates, 
cylinders, or other similar surfaces from which improvements in one or 
more colours are to be taken, suitable gradations in the tints in suitable 
parts of them, in such manner that by printing with two or more of 
these plates, a greater variety of colours and tints of colour are obtained 
than was possible hitherto with the same number of plates. The in- 
vention is applicable to the printing in one or more colours on paper, 
tissue, or other suitable materials, and by means of copper or other suita- 
ble plates, cylinders, lithographic stones, wood blocks, or other suitable 
printing surfaces. The inventor commences by establishing the outlines 
of the various coloured parts on two or more plates or other suitable 
printing surfaces, then applying by any suitable means to each plate its 
own colour, so as to make this latter take only on those spots of the plate 
as require the said colour, in such mode that by printing over the same 
outline printing with each of the plates in succession, certain parts of 
the colours of these latter are caused to mix together, and thus make 
the colours in these spots differ from those on the plates. He further 
gives a graduation to the tints by forming in those portions or spots of 
the plates as are required to give, on printing, lighter colours by an 
engraving, or sinking in any other way parallel lines, squares, joints, or 
other suitable very minute or microscopic figures, which, being sunk, do 
not take the colour, and thus have white portions so as to give, on printing 
lighter tints on the said spots; the said lines, squares, points, or other 
microscopic figures being so close to each other, and so regularly dis- 
tributed over the entire spot, and nearly imperceptible to the naked eye, 
so as to give to the entire spot a lighter tint, the deepness of which 
depends on the size and number of the said microscopic figures. For 
carrying out the invention he prefers putting over the stone, plate, or 
other printing surface to be acted on according to this method, a suitable 
varnish, which, on becoming hard, allows of scratching out, engraving, 
or sinking therein the said microscopic figures.—Not proceeded with. 


2099. AvGuSTIN JULIEN MicneL Ramar, Broad-street, Golden-square, Lon- 


don, * Ornamental and portable fountains.”—Dated Ist August, 1857, 
This invention has for its object improvements in ornamental and 
portable fountains. For these purposes it is proposed that the vessel, to 
contain the apparatus and the works, should be formed into a pedestal 
below the basin of the fountain, but this is not essential. A double- 
acting force pump is fixed within the vessel, and it is preferred that the 
piston should be constructed with two cups of gutta-percha, or it may be 
of other suitable flexible material, At one end of the pump barrel is 
fixed an air pipe, the upper end of which enters into an inner vessel, 
and in such manner that the upper end or outlet of the air pipe comes 
just below the top or cover of the inner vessel, The inner vessel is above 
the level of the water in the outer vessel, and it has a descending tube, 
the lower end of which comes to near the bottom of the outer vessel, 
where there is a valve through which the water and air compass from the 
inner vessel into the outer vessel. At the other end of the pump is 
another air pipe, which rises to a position above the water level in the 
outer vessel. In order to supply water, or it may be other fluid suitable 
for a fountain, into the outer vessel, there is a pipe or tube descending 
from near the bottom of the basin into the inner vessel, where there is a 
valve opening out from the lower end of the pipe; hence, when the pump 
is put to work it will, according as there is or is not water in the basin, 
draw water or air through such pipe into the inner vessel, which in the 
return stroke of the piston will be forced through the end of the pipe or 
tube which descends from the inner vessel, from such vessel into the 
outer vessel. In order to raise the water out of the outer vessel, and 
above the bottom of the open basin, a pipe (the lower end of which is near 
the bottom of the outer vessel) rises through the bottom of the basin, 
and the upper end of such pipe is formed with a stop cock, and suitably 
for receiving and having fixed thereon jet pipes or other devices, accord- 
ing to the form of fountain intended to be produced.— Not proceeded with. 


2100. Ricuarp AnciiBaLp Broomay, Fleet-strect, London, ‘‘ Circular sawing 


machinery.”—A communication.— Dated Ist August, 1857, 
This invention consists in fitting over a circular saw a semicircular 
metal envelope, held by a bar made to travel up and down in a standard 
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upon motion being communicated by a screw, and having combined with 
it, just in front of the saw, a set of rods and levers connected and 
adjusted in such manner as to allow of the passage of the wood to be 
cut, and to fall down upon the saw bench or bed immediately after the 
wood has passed, and thereby prevent injury to the workman or attendant 
feeding the saw. The invention also consists of a regulating gauge for 
determining the breadth at which the wood is to be cut. At the side 
of the bench there is a graduated scale, and connected to it a threaded 
rod, the further end of which is fixed to a sliding gauge. The threads 
on the rod may correspond to the graduations on the scale which show 
the distance at which the gauge is set from the saw. On turning the 
threaded rod the gauge will be made to approach towards or recede from 
the saw. 
2111. CHarces ILes, Birmingham, ‘‘ Thimbles.”—Dated 4th August, 1857. 
This invention consists in lining or coating the insides of metallic 
thimbles, or the insides of metallic linings of thimbles, with a non- 
metallic lining or coating, for the purpose of preventing the finger in 
wearing the thimble from coming into contact with the metal of which 
the thimble is made. The patentee prefers to carry his invention into 
effect by the use of vitreous or semi-vitreous materials, applied to and 
fused upon the interior of the thimble (or upon the interior of the 
metallic lining of the thimble), or made to adhere thereto with only 
partial fusion by heat. 


Sauissury AND Yreovi, Ramway.—The report of the directors 
state that the works are now being pushed forward vigorously, and 
they do not, therefore, anticipate any circumstances to prevent the 
line being opened between Salisbury and Gillingham in the early part 
of next autumn. 

ANOTHER AMERICAN TeELEGRAPH.—There is a project now at 
St. Petersburg for establishing a strictly overland telegraphic com- 
munication with North America. This project, presented to govern- 
ment by a Belgian engineer, consists in carrying a telegraphic line by 
Siberia, and to establish a submarine communication between Capes 
East and Prince of Wales, then to join the line to those of the 
United States, thus passing through the territories of Russia, and 
England and America, 

Raitways IN Spain.—The Spanish railways are daily assuming a 
greater importance. There are now in Spain 3,823 kilometres of 
railway conceded, of which 788 kilometres are open, 948 in pro- 
gresss of construction, and the rest in immediate contemplation. 
Direct communication from Madrid to the Mediterranean is now 
made; the last section, between Almanza and Alicant, is now 
open for traflic; the entire distance, 455 kilometres, is traversed in 
eleven hours. 

A New Frencn Raimway Sicnat.—Successful experiments with 
an automatic signal have been made at the station of Nanterre, on 
the Paris and St. Germain Railway. It is the invention of M. Bar- 
nowski, and consists in the use of about three gallons of mercury, 
which, by the passage of the train, is forced up a tube, by which a 
signal is turned. The mercury by a valvular arrangement is then 
allowed gradually to fall, and in so doing the signal is again turned 
tojits original position. The operation lasts about ten minutes. 

Activity IN THE NAvy.—The steam fleet in reserve at Portsmouth 
is getting ready for equipment at the shortest notice. The ships com- 
posing it, especially the line-of-battle ships, are tried almost daily, and 
the staff of the steam reserve are indefatigably employed in getting 
the ships’ machinery into reliable working order. The Duke of Wel- 
lington, Cwsar, Victor Emmanuel, and Algiers, are the most forward, 
and are expected to be the next large ships commissioned. The gun- 
boats at Haslar are also under course of overhaul. 

Corron CuLtivation in Inp1A.— Official returns show that the 
production of cotton in India bas been increasing of late years to a 
greater extent than is perhaps generally known. The progress made 
during the last three years will be seen from the following table :— 

18 1856, 1857. 
Cwts. Cwts, Cwts. 
Total importation of cotton.. .. 7,982,071 9,141,842 8,654,777 
Cotton imported from India... . 1,296,243 1,611,577 = 2,235,168 
i a » U.S... «. 6,085,977 6,964,643 5,846,054 
For the information of those who wish to pursue the subject further, 
we may add that a formidable blue book has appeared in reference to it. 

Serious Borten Expiosion.—A serious boiler explosion occurred 
on board the North of Europe Steam Navigation Company’s steamer, 
St. George, on the 6th inst., scalding the master, Captain N. R. Sayers, 
and the chief engineer, Mr. J. Surtees, so frightfully, that both ex- 
pired within a few hours afterwards. From the commencement of 
the homeward voyage some fears were entertained as to the security 
of the boiler, and before leaving Sierra Leone a survey was made by 
the chief engineer of her Majesty’s ship Conflict and the chief engi- 
neer of the Oscar steamer, “ who certified that both engines and 
boilers were in a sufficient condition to proceed to sea for one month 
with care, particularly to the boiler.” On the morning of the 6th 
inatant, one of the tiremen, while preparing the furnaces, noticed that 
the crown of the starboard furnace had sunk to the bars, and was 
more than usually low. He immediately warned his mate of the 
danger. The chief engineer, Mr. Surtees, saw the crown of the boiler, 
and was of the same opinion, and told the captain so. The captain 
replied that he wanted steam only for twenty-four hours more, and 
pressed the chief engineer to keep it on, if possible. ‘The chief en- 
gineer again examined it, and called the captain into the stoke-hole, 
to satisfy himself that it was not safe. They were both looking at 
it, when the crown of the boiler gave way, and completely immersed 

both of them in scalding water, and two of the firemen who were also 
below. They were with difficulty got out, but the injuries the cap- 
tain and chief engineer received were so great that they survived but 
a few hours. The engineer is stated to have been overruled by the 
captain with regard to the working of the boiler. 

lux Leviarnan.—The total cost of completing this vessel's fittings, 
utting on board stores, &c., and making her, in all respects, ready 
or sea, will not exceed £120,000, and the time required to do 

this will certainly not extend beyond the month of July. No less than 
ten anchors are now required to hold the monster vessel at her present 
moorings--tive at the stem and five at the stern, and each with 
lengths of cables attached varying from 40 to 160 fathoms. When 
first anchored in the river, eight sufficed to hold her, but, during half 
a gale which blew shortly after her launch, she dragged at the stern 
in such a manner as to swing more into the tide way, and require two 
of Trotman’s largest patent anchors in addition to the others, since 
which she has been brought up effectually, and now, apparently, 
nothing short of a hurricane would be sufficient to move her. The 
masts are, at present, being made at Millwall, in pieces, and a good 
deal of the mainmast has already been completed, though, of 
course, they will not be put together until they are actually on board. 
There are to be six masts in all, three square-rigged and three 
rigged with fore and aft sails. All these masts will be com- 
posed of plates of wrought-iron one inch in thickness, and rivetted 
together in the same manner as the sides of the ship, or a steam 
boiler of the strongest description. They will vary in height 
from 136 to 170 feet from the keel to the truck, each wil! be 
three feet four inches diameter at the deck, and each will weigh from 
thirty to forty tons, exclusive of yards or rigging. Each mast rests 
in a square column of plate-iron, which reaches direct from the keel 
to the upper deck, and is rivetted and built into all of the successive 
decks through which it passes. In case of it ever becoming necessary 
to cut away the masts, at the base of them all, at about three feet 
above the deck, will be fixed a peculiar apparatus, which, working by 
means of a powerful screw, it is made to compress two sides of the 
mast together in such a as toc letely crush them in and 
let the mast fall over the side immediately. As, however, all the 
masts will be stayed by the usual standing rigging, which, in the case 
of the Leviathan, will be all of wire rope and of the most massive 
kind, other precautions have to be taken in order to get rid of the 
masts when necessary. ‘To effect this, then, all the shrouds and stays 
ure fastened at the ends through iron rings in such a manner that, as 
far as any exertion of strength or skill is concerned, a single man 
would be sufficient to cast loose all tle fastenings of each mast in five 
minutes, though, until the rings are opened, the sides might be torn 
from the ship before they would yield an inch.— Times. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
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Sorthwith. 

Tue iron trade of South Staffordshire manifests slight signs of im- 

provement. ‘The first-class houses, those who are in direct communi- 

cation with the United States, have in the past week received orders 
for larger quantities, and remittances of more value than have been 

the case since the commencement of the panic. The trade also is a 

shade better. It will be some time, however, before the trade gene- 

rally experiences a decided improvement, so wide spread and severe 
has been the late commercial shock. Some houses of less note report 
that the existing condition of the trade is not so prosperous as it was 

a fortnight ago. These complain loudly of iron being made at prices 

at which the ordinary trader cannot realise a profit. Such transactions 

occasion demands in regard to the figures at which some orders are 
offered, that makers who are not in a position to avail themselves of 
the necessities of indigent pig makers are unable to concede. 

There is little or nothing being done in pig iron. Most of the leading 
malleable iron makers have bought for the quarter 

Coal for manufacturing purposes seems a drug; but for household 
samples there is more inquiry. The men west of Dudley, who con- 
sented to a drop in their wages of a shilling a day a short time ago, 
made a *‘ demonstration” last Monday. They said that they submitted 
to the reduced scale, expecting that the price of coal would be reduced 
proportionately ; but that as no reduction has taken place, they were 
justified in demanding their old wages. ‘The intention, however, was 
not to strike at once, but to give the masters a fortnight’s notice as 
usual, About 600 men and lads assembled. There seemed to be no 
organisation and no leader, and the majority of those present appeared 
hardly to know why they were there. At last a man from Dudley, 
not a collier, addressing them, said he understood they had a grievance 
to complain of, and advised them to appoint a chairman. Nobody, 
however, could be procured to fill this office, and the man referred to 
then harangued the meeting on “ things in general.’’ He inveighed 
very strongly against the butty and the truck systems, and advised 
the colliers to form a union for their own protection. The men after- 
wards quietly dispersed. 

Of this truck system, and of the excesses of the butties or charter 
masters, there is great room for complaint; and if the respectable 
members of the iron trade do not join in the crusade which is now 
commenced against each by some of the sufferers by it and their 
advisers they will be amenable to the odium which attaches to those 
iron and coal masters who derive so great a benefit from the practice. 
If the making of iron and the getting of coal cannot be prosecuted 
without such shifts being resorted to as those which we noticed last 
week, and those also which we have yet to record, where is the 
respectable man who will be found to engage in those pursuits? And 
if we are not mistaken, both the chairman and the secretary of the 
iron trade are pledged to a movement in this direction. Such, we 
think, was the understanding with which the deputation of South 
Staffordshire colliers left Mr. Williams and Mr. Hartley on the 
occasion of the recent colliers’ strike in that district. Equally under 
this impression it was that, at the meeting of colliers at Willenhall, 
at which that deputation made their report, the men consented 
to return to their work at their masters’ terms. Here is a grievance 
—a severe grievance—of which the men have a right to complain; 
and after the impression which was conveyed to the minds of 
the men on the occasion referred to, it is not fair to leave 
them to fight the battle alone, or to depend upon the law pro- 
viding a remedy in the usual course. There are those in the iron 
trade—and the hon. secretary of that — is conspicuous among 
them—who have manfully, and at personal sacrifice, renounced the 
abominations. Why is not a similar course required from all the iron 
and coal masters who are acknowledged as members of those re- 
spective associations ? 

At the Wolverhampton police court, on Wednesday, another case 
was brought forward, of paying wages in a public house. Isaac 
Bradley, both collier and landlord of the Dog and Partridge, Bilston, 
was summoned to answer the charge, and was fined £5. 

On the same day, and at the same place, Messrs. Hickman, iron- 
masters, of Bilston, were charged with several offences against the 
Truck Act. Mr. Bartlett supported the complaint, and, in the absence 
of Mr. Bolton, who was to bave appeared for the defence, one of the 
firm complained against appeared in court. 

In the first case the wife of Thomas Scott, to whom 15s. was due, 
received, as a draw, a note (dignitied by the name of a “ cheque ”) 
upon the Dudley and West Bromwich Bank—more than six miles away 
—for 12s., for which, at the “ tommy shop” of the firm, she received 
9s. worth of provisions, and 3s. in money. George Pitt, clerk to the 
defendants, referring to having paid the woman a “ cheque.” Mr. 
Leigh, a magistrate, said that such a document was an illegal one: 
there could be no bona fide cheque of a less value than 20s. Mr. 
Bartlett read from an Act passed in the reign of George III. to show 
that the defendants for every such “ cheque” made themselves 
amenable to a fine of £20, The other two cases heard were of a 
similar character. Mr. Hickman contended that, for their own con- 
venience, his workpeople took their ‘ cheques” to his provision shop. 
The cheques, he said, were given only when his people wanted “a 
draw.” On pay-days they were paid in cash. Mr. Leigh, allowing 
for the instant that the cheques were legal documents, animadverted 
upon the hardship to working-men of their being required to go so 
far for their money as was the Dudley or the West Bromwich Bank 
from Bilston where it was earned. In each of the three cases a fine 
of £5 and costs was imposed. Other three cases of the same de- 
scription were adjourned; and it was understood that no fewer than 
— such charges were ready to be preferred against the same 

rm. 

In the Birmingham Bankruptcy Court on Monday an application 
was made on behalf of the Wolverhampton Bank, that Messrs. Riley 
and Sons, ironmasters, Wolverhampton, whose confused accounts were 
noticed by us last week, should file certain special accounts. The 
ordinary form of balance sheet, it was urged, was a stereotyped one, 
and his Honour had, on frequent occasions, deprecated the system in 
which these documents were prepared. In this particular instance the 
bankrupts had carried on tour large works—Milltields, Hightields, 
Regent, and Bentley, and at none of those places had any stock been 
taken; but had such been done properly and accurately it would have 
constituted a starting point for a balance sheet. There was another 
difficulty—namely, with reference to a cash book, which he was told 
presented an extraordinary chaotic mass of figures, so much so that 
an accountant, notwithstanding professional skill and acuteness, 
could scarcely get through them. ‘The application he had to make 
to the Court was that the following special accounts should be filed, 
and that the bankrupts should come up to pass upon those accounts 
—namely—!. A statement of Messrs. Riley's affairs at the present 
time. 2. A detailed statement of all iron and materials bought for 
and used in the works, and of all iron made and sold at and from the 
works during the last two years, giving dates, names, quantities, 
price per ton, and amounts. 3. A detailed statement of all iron 
warrants or orders for them, and materials bought and resold during 
the same period, giving dates, names, quantities, price per ton, and 

ts. 4. A detailed statement of all transactions—direct and in- 
direct—with Mr. Samuel Griffiths, either as to the purchase or sale 




















of iron warrants or orders for iron, bills, discount of bills, or other- 





wise, from the commencement of dealing with or through him, show- 
ing expressly all sums received by and paid to the said Samuel 
Griffiths. 5. A correct cash account from the Ist of January, 1857. 
6. A detailed account of the actual contracts and payments (not sup- 
position) of all sums'expended on the respective works, and also at 
the private residence of Mr. Riley, jun., at Castle Croft. The appli- 
cation was granted. 

The manufacturing trades of Birmingham and Wolverhampton are, 
with one or two exceptions, reported as less active this week than last. 

The railway now cutting from Crewe to Shrewsbury is making 
rapid progress, and will shortly be sufficiently complete to commence 
passenger traffic. 

The London and North-Western Railway are about to erect thirty- 
—_ cottages in connexion with their stations on the Stour Valley 
ine. 

A conspicuous mark of respect for the chairman of the iron trade, 
Philip Williams, Esq., in his capacity of High Sheriff for the county 
of Stafford, will be paid on Monday next, the day upon which the 
first commission of assize since Mr. Williams’s appointment will be 
opened. A very large number of gentlemen of South Staffordshire 
purpose joining in the Sheriff’s cavalcade on that day from Wednes- 
bury Oak to Wolverhampton, and also accompanying Mr. Williams 
thence to Stafford, to meet the judges upon their entrance into that 
town. The High Sheriff has made arrangements for the entertain- 
ment of a numerous breakfast party at Wednesbury Oak, on Monday 
morning. 

A meeting of the creditors of the ironmaking firm of Browning and 
Jackson was held on Tuesday last, at the offices of Messrs. Tyndall, 
Son, and Johnson, in Birmingham. Philip Williams, Esq., having 
been called to the chair, an approximate statement of affairs was laid 
before the meeting, from which it appeared that the debts and 
liabilities of the firm amounted to £45,692 7s. 2d.; the assets, in- 
cluding the Millfields Ironworks (estimated at £38,000), to £53,920; 
and after an inquiry into the date and circumstances cf the security 
given to the Birmingham Bank (estimated at £33,250), it was re- 
solved to wind up the estate by assignment to two trustees. It was 
stated that Messrs. Browning and Jackson embarked about £7,000 
each in the concern, and with no less than £31,000 laid out in werks. 
This estate forms no exception to the failures arising from inadequate 
capital, though in this case Messrs. Browning and Jackson also lost a 
considerable sum from the failure of Messrs. Fox, Henderson, and Co., 
and much regret was expressed for them individually. 


In re FOX AND HENDERSON. 


In the Appeal Court on Friday last, before Justices Knight Bruce 
and Turner, judgment was given “ Jn re Fox and Henderson, Smeth- 
wicke Works, ex parte the Napoleon Dock Company.” This was an 
appeal from two decisions of Mr. Commissioner Balguy in the Bir- 
mingham Bankruptcy Court, the one for refusing to allow a proof on 
behalf of the above named company against the bankrupt’s estate for 
£160,000, and the other for granting certificates of the first class to 
the bankrupts.—Lord Justice Knight Bruce said: In this case two 
petitions were brought on and argued before us together in January 
last, the petitioners being the same in each and the title to be pe- 
titioners, which they assert as creditors or alleged creditors of the 
bankrupts, being the same in both instances. One petitioner appeals 
against the rejection of a proof of debt tendered to the commissioner, 
the other complains of his refusal to adjourn the consideration of the 
question of the bankrupt’s certificate, and seeks to open that matter. 
Both petitions were fully and ably discussed at the bar. Having 
then and since much thought on the subject of them, I respectfully 
dissent from the course that the learned Commissioner thought it his 
duty to take with respect to each point under appeal. I am of opinion 
that the petitioners established before him, if not a right to prove this 
alleged debt at once, yet at least a right to have an investigation and 
inquiry before the Commissioner whether they were not entitled to 
prove under the commission for some amount, and that therefore the 
Commissioner's total rejection of the proof tendered cannot be main- 
tained. I also conceive that upon the judgments of the Tribunal de 
Commerce and the Cour Imperiale the learned Commissioner might 
with propriety have adjourned the consideration of the question of 
granting or refusing certificates to the baukrupts ; and I am of opinion 
that the matter of the certificates must be re-considered by the 
learned Commissioner or taken into further consideration here. My 
impression is that the latter is the more convenient course. The evi-~ 
dence to be adduced should, I think, be addressed exclusively to these 
or some or one of these points—the nature of the dealings and trans- 
actions between Fox and Henderson on the one hand, and the Com- 
pany or Society of the Docks Napoleon on the other hand; and also 
of all dealings and transactions between Fox and Henderson on the 
one hand, and the persons, or any one or more of the persons who are 
or have been the administrators of the Company or Society on the 
other hand¢ the result of the dealings and transactions respectively ; 
and the questions, how and by what means it happened that the con- 
tracts made by and with Fox and Henderson relative to the Docks 
Napoleon were unperformed and failed of effect ; and also how many 
shares in the Company or Society came into the possession or power 
of Fox and Henderson, and when and under what circumstances they 
so came ; and also when and for what consideration, and under what 
circumstances they were parted with, and what from time to time has 
been the current market value of one share in the Company or Society. 

Lord Justice Turner: I quite agree, reserving, of course, all ques- 
tion on the subject of proof, and all question also upon the point 
whether tiie evidence which may be adduced on the question of cer- 
titicate is or is not to be received on the question of proof. 

In re GRIFFITHS, THE METAL AND BILL BROKER, AGAIN. 

On Monday last one or two gentlemen from Wolverhampton at- 
tended, upon summonses issued by the Commissioner, in the Birming- 
ham Bankruptcy Court, before Mr. Registrar Waterfield, to give 
evidence which it was understood would be preliminary to an appli- 
cation for an order calling upon the bankrupt to supply particular 
accounts to assist the assignees in their investigations of the estate. 

The first witness called was Mr. William Clark, solicitor, who said 
that in October last ke had business with Mr. Griffiths. Mr. Griffiths 
informed him that he had made a good speculation by investing 
between £10,000 and £11,000 in American Bonds. Mr. Griffiths 
recommended him if he had any spare cash to invest it in the same 
manner. : 

Mr. Robinson said, in October last Mr. Griffiths applied to him 
for £3,000 on the Larches. In the course of the business Mr. Griffiths 
informed him that he was quite safe in his dealings with the iron 
trade if they all failed, for he had effected policies of insurance against 
their failure, and had had the agents of the offices down to see these 
ironmasters and their works: he was quite safe, for the insurances 
were so large that he paid more than £3,000 a year in premiums. 

Mr. John Gibbons Lowe said he was cashier in the bank of Messrs. 
Holyoake, in Wolverhampton. He knew the bankrupt. Sir Edwin 
Landseer’s picture ‘‘ Saved” was purchased in witness's name for 
1,500 guineas. £575 were paid on account of it, partly by witness 
an. partly by the bankrupt. It had been arranged that the rest of 
the purchase money should be paid when the picture, which was 
being engraved, was delivered up. In August witness sold a picture 
to Mr. Griffiths for £200. It was a sea piece. 

Mr. W. T. Riley, of Millfields, said that about July or August last 
Mr. Griffiths, after his return from France, showed him a bracelet 
which he (the bankrupt) said was a diamond one. Mr. Griffiths said 
he had asked 350 guineas for it, and that he should offer it for sale at 
that price. 

SOUTH STAFFORDSHIRE WATERWORKS. 

The ordinary half-yearly meeting of the shareholders in the South 
Staffordshire Waterworks Company, took place on Tuesday afternoon, 
at the George Hotel, Walsall; R. C. Chawner, Esq., chairman of the 
company, presiding. 5 

The secretary (Mr. Churchill) read the report of the directors, 
which included that of Messrs. McClean and Stileman, the engineers 
of the company, who state that Messrs. Cochrane and Co. have 
completed the two feet and twenty-two inch main between the 
pumping engines near Lichfield and the reservoir at Walsall, and also 
the main between Walsall and Wednesbury, with the exception of a 
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1 portion across Elwell’s Pool, where there has been some difficulty 
= phases possession of the land. The engine house will be finished 
next month, and the engines and the tunnel between the pumping 
shafts and reservoirs at Lichfield will be ready for work early in May 
next. The completion of the org tome will depend entirely on the 
amount of funds placed at their disposal for providing distribution 
mains and service pipes; and if any means could be devised of 
disposing of the shares not yet allotted, and thus placing the directors 
in a position to exercise the borrowing powers of the company, it 
would be advisable to adopt them, as after June next all the heavy 
works will be completed, and those required for distribution may be 
executed within a short period. The directors state that it will be 
seen from the report of the engineers that the success of the under- 
taking depends on the supply of the necessary funds to enable 
them to complete the works, and thereby secure an immediate 
revenue. One half the capital of the company being paid up, the 
allotment and acceptance by subscribers of the remaining shares 
will enable them to avail themselves of their borrowing powers. 
They recommend that the unallotted shares be now allotted on 
payment of £1 per share on signing the company’s deed; that no 
further call be made payable on those shares during the present 

ear, and that they be authorised to raise the sum of £40,000 on 

ond or mortgage; the new shares to be offered, in the first instance, 
to the existing shareholders, in proportion to their present holdings. 
The directors consider that by these means they can complete the 
works without further delay, and introduce the water into the 
district on or before the Ist of June next. 

The general capital account to the 30th of December last showed 
that the amount already expended was £74,711 4s. 4d., which ex- 
ceeded th® amount paid on deposits and calls £11,568 8s. 7d. 

The chairman, in moving the adoption of the report, said—They 
must pay the contractors, and there were two ways of obtaining the 
requisite funds. One was by forfeiting shares. They had a large 
number of unallotted shares and arrears. In respect to the latter they 
had a legal remedy, the application of which would no doubt be con- 
sidered harsh; but the seizure and forfeiture of shares on which the 
calls had not been paid would be only an act of justice towards their 
contractors and those shareholders who had paid up their calls. There 
were more than £22,000 of arrears outstanding which could only be 
recovered by legal proceedings. That course involved delay, and if 
they were to rely solely upon it he feared they would not be able to 
complete their works by the Ist of June. But one-half of the capital 
was already paid up, and by allotting the remaining shares the com- 
pany would be in a position to exercise their borrowing powers, and 
the means thus attainable with the amount of the deposits on the 
new shares to be allotted would furnish the sum necessary to complete 
the works. 

The report was adopted with a resolution also authorising the 
carrying out of its recommendations. 

BOILER EXPLOSIONS AND PIT ACCIDENTS. 

South Staffordshire and East Worcestershire continue to be the 
scene of boiler explosions and pit accidents. Last week one of the 
boilers connected with the large chain and cable works of Messrs, N. 
Hingeley and Sons, Netherton, exploded. and the explosion, though 
fortunately unattended with any loss of life, has resulted in damages 
to the works estimated at between £200 and £300. The occurrence 
was of an uncommon if not of an unprecedented kind. The boiler is 
one of cylindrical shape, about 35 feet in length and 6 feet in diameter, 
and weighs upwards of 13 tons. It was of the description known as 
tubular, and had a tube through its centre of about 3 feet 6 inches in 
diameter. It was used in conjunction with another boiler for 
the purpose of driving steam-hammers and supplying blast to the 
adjoining chain and anchor works. It was calculated to bear about 
120 Ib. to the square inch, and is said to have been at work on the day 
in question at about 63 lb., the ordinary pressure. While the work 
was proceeding as usual, the explosion, without a moment’s intimation 
that anything was wrong, took place. On examination it was found 
that the fractured plates were at the top part of the tube and about 10 
feet from the firing end, where a rent about 6 feet long and 3 feet 
wide had been made. ‘The boiler itself, which was embedded in a 
thick mass of brickwork, was displaced to the extent of about 14 
inches forward; but had apparently sustained no further injury than 
that described. The force of the explosion seemed to have taken a 
direction towards the back end of the boiler, for a mass of brickwork 
7 feet thick and 6 fect or 8 feet wide, which stood between it and the 
fan and engine house was forced away, and both the latter entirely 
demolished, a great deal of the machinery being, as a necessary con- 
sequence, very seriously damaged. A man named Charles South- 
wick, who was passing the firing end at the time, was seriously 
injured by the hot water and fire bars, the latter having been forced 
out of the tube into a canal some yards away. The boiler, we under- 
stand, was new about ten months ago. ‘The cause of the explosion 
is said to be the inferior quality of the iron of which it was made. 

At another explosion which happened on Saturday last, the conse- 
quences were not unattended with loss of life—four deaths having 
resulted from the calamity. The catastrophe may be thus narrated: 
—On Saturday afternoon last, a boiler explosion took place at the 
ironworks of Messrs. Whitehead and Haines, at ‘Tividale, near Dudley, 
which unfortunately has resulted in the death of four persons, and 
serious injury to five or six others, some of whom are not expected 
to survive. There were three boiler used to drive the rolls, &c., and 
they were all connected by pipes, and in this way drove two engines, 
which were placed under the control of the two engineers, Riles and 
Worley. About three o’clock in the afternoon of Saturday, from some 
cause or other—some say to get up the steam toa greater pressure 
than it had been working at—the engines were stopped, and remained 
stationary about five minutes, both engineers standing near the boiler 
fires. It was while the works were thus at a standstill that the ex- 
plosion occurred. The middle boiler was thrown into the air, and rent 
into three pieces, the first of these, weighing four or five tons, being 
carried into an adjoining tield a hundred and fifty yards away. 

One of the adjoining boilers was thrown into the canal a distance 
of a few yards only, and the other was clevated some eight or twelve 
inches, but otherwise not displaced. Neither of these boilers seems to 
have sustained damage. A large iron tank, which was near the 
boilers, and used for supplying them with water, was divided into 
several parts, and also thrown into the canal, which it and the other 
boiler entirely blocked up. Two or three of the puddling furnaces 
were destroyed, as well as the greater part of the roof covering the 
works. A portion of the steam pipes seem to have caught the top of 
the larger stack and carried it away to the extent of six or eight feet, 
the stack being also fractured six or eight additional feet downwards. 
The other smaller stack also had a portion of its top carried away. 
The engineers were blown across the canal into a field. Their bodies 
were scalded in 2 frightful manner, and both had sustained injuries on 
the head and other parts. One of the deceased was walking with a 
horse by the side of the canal, and his horse also was killed at the 
same time. The burst boiler was a high-pressure one. It was of 
cylindrical shape, thirty-six feet in length, and four feet in diameter. 
It is said to have been at work several years, but during the late turn- 
out of puddlers it and the others were examined and repaired. It is 
said to have been amply supplied with water. The men had nearly 
completed their day’s work, and some of them had left. The works 
themselves present a complete wreck, every part of them having sus- 
tained some damage by the flying bricks and ironwork, and the 
occurrence wili necessitate a stoppage of some weeks, The damage to 
property is estimated at between £200 and £300. A subscription has 
been originated on behalf of the widows and orphans, and a handsome 
sum has been collected. 

An inquest was opened on Monday. James Leighton, of Tividale, 
the manager of the works, said there were three high-pressure boilers 
in the works placed near together, and these were under the control 
of Worley and Riles (deceased)—the one working days and the other 
nights. Riles worked during Friday night, and on Saturday morning 

orley took charge of the boilers at about half-past six o'clock, and 
kept them at work until about three o'clock, when, owing to the insuffi- 
ciency of steam, arising from the bad quality of the slack used in 
firing, the engines were stopped. In about five minutes afterwards 
the explosion occurred. He had been at the works eleven months, 





and the fractured boiler was there when he went. During that time it 
had been repaired three or four times, or perhaps oftener. He had 
never heard any complaints about the boiler being dangerous. He 
did not know what weight the boilers carried, nor could he say what 
they were calculated to carry. He could not form any idea as to the 
cause of the explosion. Thomas Phipps was employed at the works 
to look after the engineers; he was, in fact, their superintendent. The 
engine had stood several,times the same day from want of steam. 

Amos Langham, boiler maker, Horsley-heath, said he had known 
the boiler in question for seven years, and had repaired it several 
times, by putting new plates in, &c. He repaired it last about nine 
weeks ago, when he took some old rivets out, put some new ones in, 
and caulked it. He considered the boiler to be in good workable con- 
dition. There was not a plate in it but what was three-eighths thick. 
He thought it would be quite safe to work at 60 1b. on the square inch. 
He examined the plates of the exploded boiler on Monday morning. 
The iron was very good. From the appearance of the plates and 
scurf upon them, he did not think they had been hot. 

Other witnesses were examined, and from questions asked and re- 
marks made by some of the jurors, it was evident that an impression 
had for some time prevailed that the boiler was not safe. 

Mr. Hinchliffe, the coroner, adjourned the inquiry for a week, and 
said he would in the meantime get Mr. I. T. Chellingworth, civil 
engineer, of Birmingham, to make an examination of the plates. 

An inquest was held on Friday on view of the body of one of the 
four men who were killed on the previous Tuesday afternoon while at 
work in one of Mr. Thomas Davis's pits at the Lodge Colliery, West 
Bromwich. Mr. Lionel Brough, the Government Inspector of Coal 





Mines, was in attendance and gave evidence. From the testimony of 
a man named Jacob Griffiths, it appeared that about half-past three 
o'clock on Tuesday afternoon, the four men were at work in “ the 
band,” in a part of the pit about eighty yards from the bottom, when 
what is known as a ** bump” came in upon them and buried them, He 
(Griffiths) and another man were at work near the place, and had a 
very narrow escape. The deceased were completely covered with 
earth, &c., of which about fifty tons had fallen in. The other men in 
the pit were set to work to recover the bodies, which they succeeded 
in doing after nearly three hours’ labour. ‘The bodies were fearfully 
mutilated. The inspector gave evidence to the effect that he had been 
down the pit and found that it was and had been in a very dangerous 
state; it had been an old mine. ‘There was, he said, plenty of timber 
for propping—enough, to use his own expression, to build a man-of- 
war; but the mine was in that state that no amount of timber would 
render it safe. Only four days before the accident he had posted a 
letter to the proprietor informing him of the insecurity of the pit; he 
having, prior to the accident, been down several times. He said that 
within the last eighteen months ten men had been killed at different 
times in the same mine. Mr. Brough regretted that he had not power 
to close such dangerous places, but he intimated that he would place a 
notice on the bank cautioning colliers from going down. But, he 


| added, men in this part of the country were so fond of large wages, 


that they were ready to risk their lives anywhere. The jury returned 
a verdict of “ Accidental death,” expressing a hope that Mr. Brough’s 
opinion would be forwarded to the proprietors. By the accident four 
wives are made widows, and eleven or twelve children orphans. 

Who can read the above testimony of the Government Inspector 
without feeling that it is high time that additional powers were 
entrusted to those officers? ‘The practice in South Staffordshire of 
re-working old pits is of the most dangerous character. In this very 
pit we learn that in eighteen months ten men had been killed, notwith- 
standing the presence of an unlimited supply of timber for propping 
the roof. The inspector ought to possess power to prevent such pits 
being re-opened. Their proprietors ought not to be permitted to allow 
men, educated scarcely above the miserable quadruped with which 
they toil, to risk their lives in such work, even if they are willing. 
With such calamities as those which we have almost weekly to 
chronicle from explosions—and whilst we are moralising over a Lanca- 
shire one, another occurs in South Wales and carries away its twenty 
victims—it is only too evident that the occupation of a collier is 
hazardous enough without such extra risk as re-working rotten mines. 

Can we in this day of the progress of scientific knowledge, sit con- 
tentedly down when we know that, out of the quarter of a million of 
colliers, who are now working in the 2,000 and odd collieries in Eng- 
land, one out of every eight will almost as surely meet with a violent 
death as that he descends his pit? 

The reports of the Government Inspectors have for some time past 
shown that a necessity exists for the Coal Mines Inspection Act being 
made more stringent. The public can now see that that Act is incom- 
plete. Both prudence and humanity require that it shall be more 
comprehensive; and we have reason to believe that its author, Sir 
George Grey, contemplated making it so. Now that the right hon. 
gentleman has the necessary leisure we would respectfully recommend 
him to take up the subject of risk; and we can promise him that, how- 
ever the measure that he may bring forward may be opposed by cer- 
tain interests in the House, any bill that shall entail more caution upon 
the proprietors of mines. and more strictness in their management, 
will meet with the most hearty response, and be thankfully accepted 
by the public. It should not be forgotten either that this is a subject 
which will not admit of delay. A serious and most painful sacrifice of 
able-bodied life, and much consequent pauperism, is daily resulting 
from the partial character of the existing law. 

If the Right Hon. 8. H. Walpole has a wish to try his ’prentice 
hand at such a work, no measure would more gracefully inaugurate his 
—_ of office—however brief or however protracted it is destined 
to be. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

A New Pappie Wueei: Patented by Mr. W. W. Muntz—BIRKENTEAD AND 
LiverPooL Docks: Comparison by Mr. Laird—Dn. Livincstoxe’s Launca : 
Trial Trip—Livesroo. Matrers: Architectural Topics: A New Drug: Im- 
portant New Arrangements with regard to Transatlantic Steamers: Gas and 
Water Supply for Birkenhead: Liverpool Borough Bank: Balance Sheet: 
Liverpool Coal Trade—Tue Cunarp Company: Line between Havre and New 
York—EMPLoyMENT IN MancuesTEr: Statistical Table—Rattway Com- 
MUNICATION BETWEEN CHESTER AND MANCHESTER—AGRICULTURAL Im- 
PLEMENTS FOR Prince ALBERT—A Rartiway Dispute: Manchester, Sheffield, 
and Lincolnshire v. London and North Western—OrTuer Ratway Matrens: 
Ulwerstone and L hire: East L hire (Smoke-Consuming Locomotives) : 
Birkenhead, Lancashire, and Cheshire Junction (Docks again !) —LaveRPoo. 
“ Lapougers’ Dwetiincs Company"—BLACKBURN WATERWORKS AND 
Mippteron Gasworks: Divideads—Stocxport, Dister AND WHALEY 
Bripce Ramway— Manchester Mecuanics’ Instirution—Tue Seat anp 
Wate Fisuery—Bourn anp Essenpise Ramway—New Raitwar 
Baiwce aT WuHirtLesey—Assurp RaiLway ComPeTiTIonN— MIDLAND 
Ramwar: A Vacant Appointment—Norrotk Ratway —CuELMSFoRD 
Sunverorsuir, &c., &c, 

Tue Liverpool Albion says a new paddle-wheel, patented by Mr. W. 

W. Muntz, son of the late member for Birmingham, is of a very 

novel construction, the floats being made of boiler-plate iron, and 

divided into two pieces. The wheels consist of a large middle rim or 
circle, wich two small circles for side rims. The two portions of the 
floats are placed at angles to each other, the base of each float being 

fixed into the outer small rims, their points meeting in the form of a 

triangle on the large centre rim. The floats thus enter and leave the 

water with much less concussion and “lift” than the ordinary hori- 
zontal floats, saving, of course, a great expenditure of engine power, 
while at the same time it is contended the peculiar form of the 
angular float gives much greater propelling power. An additional 
advantage claimed is, that by building the paddle-boxes sharp to a 
point fore and aft as well as at the top, adapting them thus to the 
shape of the wheel itself, they are enabled to offer little or no resist- 
ance to the air, and may, if necessary, be detached and used as life- 
boats. The invention has been practically tested at New York, with, 
it is said, the most successful results, much of the usual vibration 
being prevented. Messrs. Taylor and Lewis, of the Britannia 














Foundry, of Birkenhead, are the agents for Mr. Muntz. 


At the last weekly meeting of the Liverpool Docks and Harbour 
Board, Mr. Laird, the chairman of the Birkenhead Commissioners, 
stated that last year the g dated at the Liverpool 
Docks was 4,500,000 tons, the total area of the dock space being about 
200,acres. The tonnage per acre at Liverpool was 22,500 tons, 
whereas the tonnage ac dated at the Birkenhead Docks last 
year was 30,000 tons per acre, and this, too, notwithstanding every 
opposition had been hitherto used on the part of Liverpool. The ton- 
nage revenue from vessels at Liverpool was £197.000 per annum, 
forming an average of £985 per acre, this being only £185 per acre 
more than the tonnage revenue of Birkenhead cks. With regard 
to water depth, Mr. Laird showed that when the Birkenhead Docks 
were completed they would have six feet greater depth of water than 
the docks at Liverpool. The Birkenhead people were accused by the 
Mayor of Liverpool being land speculators, but Mr. Laird charged the 
Liverpool Corporation with being the greatest speculators in land at 
Birkenhead. In 1827 they bought land there at 3s. per yard, sold it again 
at 10s. ; and although the speculators expressly stipulated for power 
to construct docks, the Liverpool authorities had no sooner completed 
the contracts and got the money than they began to petition against, 
and had ever since opposed, the development of the dock works at 
Birkenhead; and by constantly “bearing” the market, they at last 
succeeded, in 1855, in buying back the property at one-third the price 
fur which they had sold it. In allusion to the charge that Birken- 
head had been instrumental in the removal of the town dues from 
the Corporation of Liverpool, Mr. Laird said that the conduct of the 
Corporation towards Birkenhead, in obstructing dock works there, had 
been one main cause of the transter of the dues. There seems a good 
deal of local jangling between Liverpool and Birkenhead; such a 
state of things is of course to be expected, but at the same time 
deprecated. 

The new steam launch built by Mr. Laird, for Dr. Livingstone’s 
expedition, has been successfully tried on the Mersey. ‘The expedi- 
tion will sail in her Majesty's screw steamer Pearl, now fitting up at 
Glasgow. 

The proceedings of the Liverpool Architectural and Archeological 
Society last week possessed some interest. Mr. Young inquired whether 
anything was known relating to the new public buildings in Dale- 
street, and whether the plans would be the subject of competition open 
to the profession, or the buildings be constructed by the borough sur- 
veyor. Mr. Boult said he was not able to afford any information on 
the subject, but he took that occasion to express a hope that, upon 
the appointment of a new borough-surveyor, in the room of the pre- 
sent, who, he saw it stated, was about to resign, the Corporation would 
appoint a surveyor only, and not a surveyor and architect. He 
thought this open to objection. The Corporation should feel them- 
selves bound to have all the public buildings open for competition to 
the architects of the town, who were all ratepayers, and interested in 
the matter of the public buildings. Mr. Weightman (hon. a 
said he had not heard anything of the resignation of the borough- 
surveyor, spoken of ty Mr. Boult, and he did not believe there were 
any grounds for the ramour, Mr. Boardman read a paper on the ab- 
sence of foundation-stones in the public buildings of Liverpool, after 
which Mr. Cantrell produced a series of views illustrating the archi- 
tecture of Bruges. 

The President of the Liverpool Chemists’ Society has exhibited to 
the members a specimen of a new drug, Kamala (Rottlera Tinctoria,) 
a recent importation from India, where it is largely used in dyeing, 
and of great repute as a medicine. 

In consequence of the accounts from America having confirmed the 
present cessation of the Collins line, the proprietors of the Liverpool, 
New York, and Philadelphia screw steamers, of which Mr. William 
Inman is agent here, have re-arranged the dates of their sailing. ‘They 
will start from Liverpool on thealternate Wednesdays hitherto occupied 
by the Collins steamers. When all the lines were in full summer 
operation, there used to be three departures from England for America 
on one Wednesday; namely, two from Liverpool, and one from 
Southampton, and only one departure on the next Wednesday; 
namely, the Collins boat, from Liverpool. By the new arrangement 
the commercial community will still have the same facilities for com- 
munication as when the Collins boats performed their service. The 
Cunard boats will sail hence as regularly as heretofore every Satur- 
day, alternately for New York, and Halifax and Boston. Mr. Inman's 
steamers will sail for New York on the Wednesday preceding the 
Canard departure for that port, and on the alternate Wednesday there 
will (when the fortnightly summer service recommences) be a Cana- 
dian mail boat despatched hence, and an Americaa boat from South- 
ampton for New York. From New York the steamers of Mr. Inman’s 
line will, on and after the 9th April, sail for Liverpool on the Fridays 
preceding the Saturdays that would have been occupied by the 
Collins steamers, 

From a speech made by Mr. Laird to a meeting of the Birkenhead 
Commissioners, it appeared that the Commissioners, if they obtained 
the necessary powers, would be able to provide a gas and water supply 
for the township for £70,000; and that it was proposed to limit the 
charge to 5s., and for the out-townships to 5s, 10d.; there being no 
limit to the charges imposed by the present company. 

With reference to the Liverpool Borough Bank—one of the esta- 

lish ts which led in the recent monetary panic—the liqui- 
dation appears to be proceeding favourably. At a meeting last week, 
the following balance sheet, prepared by the accountants, Messrs 
Baunor and Son, was submitted :— 

















ASSETS. £ od £ 6.4 
Good debts, property, &c... .......+.- eoeseecees 758,089 8 6 
Doubtful and bad debts, £980,382 19s. 1d. esti- 
mated to produce........... covccce cose 36,842 14 1 
Bills of exchange on hand, estimated good ....... 116,549 1 7 
Ditto, doubtful and bad, £69,102 2s. 11d. esti- 
mated to produce..........se.seeses pebiiews 13,533 0 6 
Liabilities on bills of exchange, per contra, 
£530,618 38, 10d., estimated to produce...... 246,759 19 8 
Cash balance... ccccccccceccccccccesceseccoece 15,859 16 3 
Stamps on hand ......0 ee sseeseees erece ecoccees 60 8 0 
1,512,699 8 7 
Deduct special payments ........0-eseeee+5 24,174 14 4 
Total assets. ......ceccecececscccccccscese 1,488,524 14 3 
LIABILITIES. 
Amounts under £200...... oc ncosccosecsescsccs Gane 8 1D 
Amounts above £200 ........ soccceeteeee 8 ¥ 





vee eeee 33,786 16 11 
oeveee-457,007 5 1 
6 
1,466,138 3 11 


Depositors who are shareholders .. 
Bilis of exchange current........ 
Letters of credit and acceptances ....++.++++++. 81,867 2 


_—_ 





22,386 10 4 
s. d, 


Surplus carried to general balance 

r. GENERAL BALANCE. 
To losses upon bad and doubtful debts, proper- £ d, 
SG BN s.ikeccetne neinniene ae . 
Estimated to produce .. covccccccce sees BM 1 


seen eee 


£ 


sete weeee 


626,113 17 11 





Bills of exchange on hand, es- £ 
timated as doubtful and bad.. 69,109 

Less estimated to produce...... 13,538 0 6 

— 55,571 2 5 





Bills of exchange current, esti- 
mated as doubtful and bad .. ..530,618 3 10 
Less estimated to produce......246,759 19 8 


253,858 4 2 








339,429 6 7 
Less credit balances ....ce-scscesceccccessss 384 5 
330,044 17 I 
22,386 10 4 


£987,545 5 4 





Surplus assets per statement .....ccceceecceceececesesces 





cocsecee covcecseceesceees £936,137 10 0 


Cr, 
By share capital,......0+--+++++ yh 
, 


» Profits and loss dividend .... 





Perec ereereer reer seri) 





£987,545 5 4 

An important meeting of the members of the Liverpool coal trade 
have resolved :—1. That there exists at present 
facilities for shipment of coals in the Liverpool 
Conserv: 


t want of proper 
Docks, and that the 





Board be requested to inquire how far the existing ac- 


ancy 
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commodation can be increased at once, and, also, what further and 
more permanent accommodation can be provided within a reasonable 





but, subsequently, owing partly to the locality of a large shipbuilding 
establishment being changed, and other removal of a considerable 
of workmen to other parts of the town, combined with the 





time. 2. That it appears to this meeting that increased ac 1 
tion can be readily given by laying down rails on the quays on the 
east side of Bramley Moore and Wellington, and on the south side of 
Sandon Docks, and by fitting up the High-level Coal Railway with 
spouts and drops for shipment of coal adapted to the coal proprietors’ 
plant now in use in the district. 3. That although the above ar- 
rangements would give a limited amount of increased accommudation, 
yet it is desirable, looking to the rapid increase of the trade during 
the past nine years, that further accommodation, of a character suit- 
able to the present and future requirements of the trade, should be 
provided, and that such accommodation can only be given by setting 
apart a dock for the use of the coal trade only. 

It is stated that the Cunard Company are likely to open a direct 
line between Havre and New York, employing their large first-class 
screw steamers, Jura and Etna, for the service. 

The state of the operative classes of Manchester, as regards employ- 
ment, continues toimprove. ‘Lhe following is the return for the week 
ending February 24 :— 


State of Factories. &e, State of the Operatives, 
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ar | | 
| , 4 
Ps } 
i¢ | g | 4 
is 2 
E | § | - 
CLASSIFICATION, = lalh~« 
5 |} Zl 
7Z | a | 
lz | 2 | 
Cotton mills .........., 89 59 8 | 10 | 12 3,161 2,981 
Silk mills . ,--| 6] 2] 6. | 122) 818 
Worsted mills .... 1 1 at det oe ie 
Smallware tills 20/10 5] 3 521) 930, 304 
Printworks .. 2) Ew iy | ns a ee 
Dyeworks .... . 26/11 | 13 | 1004) 395 
Machinists . -| 66} 18 | 21 15 1.958} 1,854 
Foundries ... 28132) 11) & | 3397 147} 293 
Total this week ...... 51 | 46 | 19 | 46,646 32,679! 7,322] 6,c48 


| 
8,368) 6,645 


x 


Tota! last week ...... 2! 55} 46 21 46581! 31565 

It is stated that there is some likelihood of the directors of the 
Stoe port and Warrington Railway exercising the running powers 
they vossess over the Cheshire Junction Railway, to run direct trains 
betw en Chester and Manchester, via Warrington and Altrincham, 
and over the South Junction Railway to the London Road station, 
where they wil! join the cheap trains now running between Man- 
chester aud London. 

Messrs. Richmond and Chandler, agricultural implement makers, 
Salford, have in progress some machinery for one of the farms of bis 
Royal Highness Prince Albert. 

Nhe Manctiester, Shetlield, and Lincolnshire Railway Company have 
proceeded against the London and North Western in the Rolls Court, 
in order to obtain the declaration of the court that they were entitled, 
under a series of ayreements signed between them and the defendants 
in 1854, to at least an equitable right to the exclusive use of a portion 
of the railway station near Store-strect, Manchester, and for an injune- 
tion to restrain the defendants trom excluding them from ir. This 
right was denied by the detendants, who contended that the true con- 
struction of the agreement was, that the defendants should conduct a 
portion of the traflic for the benefit of themselves as well as of the 








plaintiffs in a particular portion of the station, and this, it was insisted | 


he defendants’ counse on hithert: » fairly : i. 
by the 1 isel, had been hitherto done fairly and equit | passengers seven days’ stay. 


ably. His Honour, in giving judgment, said, after a careful con- 
sideration of the matter, he saw no reason for granting the injunction 
prayed for at the present time. In considering the evidence of the 
plaintiffs, as to the misconduct of their business at the station by the 
defendants, he thought that there was nothing to show that such 
misconduct was general. 

The receipts on the Ulverstone and Lancaster Railway during the first 
four months of its working amounted to £5,963 14s. 4d.; the working 
charges were £3,713 15s. 3d., and the interest on debentures 
£1,137 13s. 8d, leaving a balance of £1,112 5s. 5d. available 
for dividend, which sum, at the suggestion of a shareholder, 
and with the concurrence of the directors, was carried over to the next 
half-year. The capital account exhibits an expenditure of 
£327,732 18s. 7d., to which will have to be added some further liabili- 
ties necessary to the perfecting of the single line of railway and its 
accessories. This being in excess of the company’s existing capital 
powers, it has been found necessary to introduce into Parliament a bill 
for authorising the creation of fresh capital to mect the excess, and as 
a future necessity for doubling the line of way may be contemplated, 
it has been thought desirable that the extension of the capital powers 
should, on the present occasion, be sufliciently large to cover that 
contingency. The electric telegraph is completed and in operation 
throughout the line, and the stations, gate-houses, and other con- 
Veniences are approaching completion. The junction station at Carn- 
forth, also, is nearly finished 

At the half-yearly meeting of the East Lancashire Railway Com- 
pany, the chairman stated that the directors having heard that a 
locomotive had been invented by Mr. Beattie, the locomotive super- 

















intendent of the London and South Western Railway, which | 


effectually consumed its own smoke, thoroughly investigated the 
subject, by themselves and their officers, and they had had two such 
engines constructed, which had been at work about two mouths, and 
up to this time had answered expectation. Although the balance of 
net revenue would enable the directors to propose a dividend of 4} per 
cent, per annum, vet, as the current half-year was the least produc- 
tive, the directors did not recommend the shareholders to divide more 
than the actual earnings of the whole year, as it had always been 
their desire to make up trom the earnings of the better half of the 
year any amount taken from the reserve fund for dividend, and a 
smail amount was so taken last half-year. 

The dividend declared at the half-yearly meeting, on Saturday, of 
the Birkenhead, Lancashire, and Cheshire Junction Railway wes at the 
rate of 34 per cent. 
with regard to the dock schemes, they might consider it advisable to 
come to 4 compromise, but in doing so they would keep most strictly 
in view the original objects and permanent interests of the company. 
With a view to disprove the statements which had been circulated as 
to the great distance of Birkenhead from varieus commercial towns 
as compared with Liverpool, the chairman said that when their loop 
line from Helsby to Sutton was completed the distance from Birken- 
head to Stockport, Sheflicld, and Staleybridge would only be two miles 
more than by the Lancashire and Yorkshire from Liverpool, and 
other places in proportion; while the rates from Birkenhead to Preston, 
Lancaster, Carlisle, Edinburgh, Glasgow, Wigan, Bolton, Rochdale, 
Bury, Manchester, Oldham, sheffield, Leeds, and Bradford were pre- 
cisely identical w.th the rates trom Liverpool to those places. ‘The 
new line alluded to would cost £80,000, but they were not going on 
with the bill at present. Reverting to the dock question, the chair- 
man added that though it might be more to their interest to have Mr. 
Rendel’s plans carried out in their entirety, yet, rather than leave the 
matter in abeyance, and carry on litigation vear after year, he should 
be glad to see a fair compromise, both in the dock plans and in the 
other arrangements ; and he hoped the shareholders would have con- 
tidence in the board im these matters. 

Some interesting statements are made in the half-yearly report of 
the directors of the * Liverpool Labourers’ Dwellings Company.” “It 
is stated that a considerable number of the tenemeuts were not finally 
finished for occupation until about the month of June, at which 
period, with a few exceptions, the building was very fully occupied ; 











The chairman, in addressing the meeting, said, | 


unfavourable state of trade consequent upon the recent monetary crisis, 
several other removals have taken place; and, at present, a few 
houses remain empty, which, as a more propitious season approaches 
for giving occupation to the labourer and artisan, will, it may be hoped, 
soon be re-occupied. The amount of income derived from rents and 
interest, for the year ending on the 31st December last, is £413 10s. 2d., 
which, after deducting the usual parish rates, water rates, insurances, 
and cost of management, amounting to £114 63, leaves the sum of 
£229 4s. 2d. applicable to a dividend, which your directors recommend 
should be made at the rate of 3} per cent. upon the paid up capital of 
£8,320, which will absorb the sum of £291, leaving a small balance 
applicable to any contingency which may occur during the ensuing 
year. The report was unanimously adopted, and the dividend re- 
commended by the directors ordered to be declared.” 

The dividend of the Blackburn Waterwo:ks Company is at the rate 
of six percent. per annum. ‘The declared profits in the case of the 
Middleton Gas Company are at the rate of ten per cent. per annuin. 

The half-yearly report of the directors of the Stockport, Disley, and 
Whaley Bridge Railway Company states that the line was opened for 
public traffic on the 9th of June last to Whaley Bridge. The viaduct 
over the Goyt Valley was finished and in operation in August, thus 
opening the traflic in connexion with the Cromford and High Peak 
Railway. The traffic from the opening of the line to the 31st of 
December last amounted to £5,119. ‘The revenue from passengers 
was at the rate of £17 5s. per mile per week for the twenty-eight 
weeks during which the line was in operation. The balance of revenue 
for the half year of £1,444 in favour of the company would admit of 
a dividend for the half year on the amount of capital issued at the 
rate of two per cent. per annum, but the directors recommend that 
the surplus be carried forward to the next account. The directors 
are seeking from Parliament powers to enable them to construct a 
short branch of three miles to Hayfield. The capital account shows 
that £203,381 bad been received, and £219,742 expended, leaving a 
balance of £16,361 against the company. 

At the thirty-fourth annual meetins of the Manchester Mechanics’ 
Institution, the report stated that a Working Man’s College had been 
established in connection with the institution, the necessary accom- 
modation being provided by the directors within the walls of the 
institution, while the promoters of the college, as aa equivalent, gave 
to the members of the institution the right of free admission to the 
college classes. The classes were opened in January, and the expe- 
periment was going on satisfactorily. The library had been increased 
during the past year by the addition of 279 volumes, of which 40 
were presented to the institution. ‘The circulation of the books gave 
an average of 112 per day. ‘The institution now contained altogether 
1,488 members. 

Peterhead, on the east coast of Scotland, has this year sent 
twenty-eight vessels to the Greenland seal and whale fishery. About 
1,500 men are employed, and the amount of capital involved is 
£200,000. Fraserburgh sends four vessels, and two are managed on 
‘temperance principles.” 

From statements made at the half-yearly meeting of the Bourn 
and Essencine Railway Company, it appears that the directors are 
only waiting for a favourable opportunity to commence the construc - 
tion of the line, which has been placed in the hands of a highly re- 
spectable contractor. The rails, chairs, &c., have been purchased, 

A new railway bridge has been for the last few months in course of 
construction at Whittlesee, and is now open for traffic. The work 
was designed by the engineer of the Eastern Counties Railway Com- 
piny, Mr. R. Sinclair, and was executed by Messrs. Bennett and Son, 
of Whittlesee. 


We have, elsewhere, noticed the litigation between the Manchester, | 


Shetlield, and Linco!nshire, and the London and North Western itail- 
way Companies, and we ought also to glance atan absurd competition 
now going on between them for the London and Manchester traflic. 
The fares now between London and Manchester are 21s. first-class, 
and 12s. 6d. second-class, for the double journey, allowing the 
In consequence numbers of people avail 
themselves of the means. Last week the competing companies ran 
special trains from Liverpool and Manchester to London and back, 
allowing four clear days in London, for the extraordinarily small sum 
of 5s. The consequence was that the number who availed themselves 
of the Great Northern route was about 1,200, and those going by the 
North Western was about 700. When the excursionists by the Great 
Northern Company’s line arrived in Manchester the other day, from 
London, they inquired if those who left London at the same hour by 


the North-Western route had arrived, and tinding they had not, they | 


gave three tremendous cheers for the Great Northern Company, 
which so alarmed the police officers on duty about the station, that 
they hurried to the spot to see what was the cause. 
notice these 5s. excursions are to take place twice weekly, and it is 
supposed this fare will again be reduced. What will be the end of 
this? One may almost suppose that passengers will be paid for 
travelling by one of the rival companies. 

Mr. R. Bayliss has resigned his appointment as land agent and 
surveyor to the Midland Railway Company. 

At the halt-yearly meeting of the Norfolk Railway Company, the 


Until further | 











PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 


























































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
Dis. 
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The metal market has shown a great want of activity during the past 
month, and contrary to all auticipations. almost every article connected with 
he trade has a downward tendency. Nevertheless, the low stocks at the 
Atlantic ports must, ere many weeks have passed, bring considerable orders, 
and effect a consequent revival. 
Rais, on the 12th of November last year, could have been bought as lowas 
£5 per ton, A sudden demand having sprung up, a very large business was 
done between the end of November and beginning anuary, at from £5 10s, 
to £7 for cash, since which, buyers have shown great disinclination to operate 
and purchases can now be effected at £6 53. to £ 6d. per ton for im- 
mediate delivery. and cash f. 0. b. at the Weilsl 
Scorcu Pia lrox,—During the week an exte! xisiness has been done 
up to 59s. 6d. per ton for immediate cash. The shipments for the week 
ending the 2ud inst., were 11,500 tons, against 13,500 tons the corresponding 
week last year, and the stock on warrants is now 81,000 tons. No, 1 Gart- 
sherrie is quoted at 62s,, No, 1 Calder 60s., and No 1 of G.M.B., at 50s., all 
fo.b, in Glasgow, The freights from that port to New York and Boston is 
15s, to 16s, per ton. 

MANUFACTURED Irnon.—In Staffordshire there a great depression and 
want of orders, except amongst the makers of first-class brands, who are 
abiy well off in that respect tor the home and continental trade, and also 
or the United States by the last mail 

WeEtsu Bar Inox,—Cargoes of the first-rate makes can be purchased at 
£6 10s, per ton, free on beard at Cardiff. Welsh Nail Rods at 10s. per ton 










































j extra, The makers are well supplied with orders 
SwEDISH [RON.—Several parcels have been purchased for shipment to 
Catcutta and Bombay at £13 lus. There are severai sea damaged lots seeking 
buyers 


We quote £27 5s. sellers, and 
ainst 1,150 tons corresponding 


SPELTER.—Scarcely a transaction reported. 
£27 buyers. The present Stock is 1 670 tons, ag 
date last year. 

Correr.—Tne rapid advance has had a tendency to check the consumption. 
There are several! second-hand paicels offering on the market, which has had 
the effect of flattening it. 

Leap is in steady request and maintains its value. 
of tine soft Spanish on the way to this market. 

Tin.—Banca, during the panic, receded to £102; a rapid recovery took 
lace, and it touched to £123 in a very short time fhe cet now closes 
at £120 for Banca, and £119 jor fine Straits. English is in fair request at 
the advanced rates. 

Tin PLatEs can be purchased Js, per box cheaper than last month; good 
Coke Plates can be bought at 2 6d. f. o. b. in Londoa, and Charcoal at 
34s. per box. 

QUICKSILVER is dull of sale. 











There are a few parcels 
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MOATE and CO., Brokers, 


TIMBER. 
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Chairman stated that, for the first time since the joint working of the | 


associated companies, the tratlic had shown a falling off. He thought 
it was chiefly due to the policy pursued by the directors of the 
Eastern Counties Company in having raised the third-class fares and 
altered the market arringements, which were originally made with a 
view to facilitate and increase the traffic in the district through which 
their line passed. He believed that £10,000 had been lost by the 
alterations, that the Eastern Counties board were convinced of their 
error, and would return to the old system. 

Mr. F. Chancellor has been elected surveyor of the Chelmsford 
Board of Health. 

A new hospital is about to be erected at Sheffield, and the first prize 
has been awarded to Mr. Manning, of Great James-street, Bedford- 
row, whose designs were marked ** Cavendo tutus.” The second prize 
was awarded to Messrs. Fluckton and Son, of Sheffield. 

A few failures are reported at Sheffield, but the liabilities are small 
and the assets tolerable. 

The Nottingham Journal says :—“ We have seen it stated in several 
newspapers that Sir Joseph Paxton has resigned the situation he held 
at Chatsworth, under the late Duke of Devonshire. We believe that 
statement to be not quite true, but that, on the contrary, in reply to 
letters from Sir Joseph, the present Duke intimated in kind terms that 
in the new arrangements Sir Josepli’s services would not be required.” 

Every week seems to produce a projected new workhouse. The 











| guardians of the Hemsworth Uniou are about to erect one, and the 


plans of Messrs. Weightman, Hadfield, and Goldie have been accepted. 
The plans of the same gentlemen have been accepted for chapels at the 
Glossop new cemetery, and for a new Catholic church at Hadiield, near 
Glossop. 

The Barnsley Local Board of Health have been considering plans 
for the extension of the waterworks at that place. It was moved that 
the plans should be sent to the General Board of Health for approval, 
but to this an amendment was proposed, that only two of them should 
be forwarded. Considerable discussion ensued, Mr. Spencer, one of the 
speakers, remarking that if the plans were adupted the cost of the 
waterworks, with the further outlay of £8,000, would be increased to 
£353,000, a sum which ought to supply both Barnsley and three or 
four adjoining towns. On the amendment and motion being put to the 
meeting, the numbers were equal. The chairman gave his casting 
vote for the original motion, which was then declared to be carried. 
Mr. Spencer gave notice that at the next meeting of the Board, he 
should introduce a motion to rescind the resolution. 





Curr Bance Axp Sra Company.—This company are expending 
£12,000 to £15,000 in improvements, to be completed by the Ist ot 
June next. One of the improvements is a large music saloon, from 
designs by Sir Jos. Paxton; the road improvements are also very ex- 
tensive. 


“New Swiss Rarpway.—The concession of the railway from Berne 
to Thun was accorded, as long as five years ago, to the Central Swiss 
Company, but notwithstanding repeated requests from the communes 
interested, the works have never been commenced. In consequence, 
the Council of the Canton of Berne has, in accordance with a pro- 
vision in the concession, entirely abrogated the engagement. We 
have now heard from Berne that a new company formed there has 
solicited the concession of the railway from Berne to Thun. 
Burmese “ Curprers.”—At Men’la, boats were numerous, and there 


| were some tine specimens of the larger craft of the Irawadi. Two of 


these could scarcely have been less than 120 or 13 tons in burden. 
Two kinds of vessels, of entirely different structure, are used on the 
river. ‘These larger boats were of the kind called Hnau, which is the 
most common. The model is nearly the same tor all sizes, from the 


| merest dinghy upwards. The keel-piece is a single tree, hollowed out, 
| and stretched by the aid of fire when green, a complete canoe, in fact. 


| From this, ribs and planking are carried up. 


The bow is low, with 


| beautiful hollow lines, strongly resembling those of our finest’ modern 


; Steamers. 
| drawn out fine to an edge. 


| tiller passing athwart the steersman’s bench. 





The stern rises high above the water, and below the run 1s 
A high bench or platform for the steers- 
man, elaborately carved, is an indisp nsable appendage. _The rudder 
is a large paddle, lashed to the larboard quarter, and having a short 
The most peculiar part 
of the arrangement of these vessels is in the spars and rigging. The 
mast consists of two spars; it is, in fact, a pair of shears, bolted and 
lashed to two posts rising out of the keel-piece, so that it can be let 
down, or unshipped altogether, with little difficulty. Above the main- 
yard the two pieces run into one, forming the topmast. Wooden 
rounds run as ratlines from one spar of the mast to the other, forming 
a ladder for going aloft. The y«rd is a bamboo, or a line of spliced 
bamboos, of enormous length, and, being perfectly flexible, is sus- 
pended from the masthead by numerous guys or halyards, so as to 
curve upwards in an inverted bow. A rope runs along this, from 
which the huge mainsail is suspended, running on rings like a curtain. 
outwards both ways from the mast. There is a small topsail, of 
similar arrangement. The sailcloth used is the common, light cottou 
stuff for clothing. Ofany heavier material it would be impossible to 
carry the enormous snread of sail which cistinguishes these boats. 
At Men’la one vessel was lying so close to the shore that I was enabled 
to pace the length of the half-yard. I found it to be 60 teet, or, for 
the leagth of the whole spar, neglecting the curve, 130 feet. The area 
of the mainsail in this case could not have been very much less than 
4,000 square feet, or one-eleventh of an acre. These boats can met 
sail, of course, except before the wind. But, in ascending the Irawac i, 
as on the Ganges during the rainy season, the wind is almost always 
favourable. A fleet of them speeding before the wind, with the sun- 
light on their bellying sails, has a splendid though fantastic appear- 
ance. With their vast spreading wings and almost invisible hulls, they 
look like a flight of colossal butterflies skimming the water.— Yule’s 
* Mission to the Court of Ava.” 
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SECTION aT C.d. 


Tus invention, by Edwin Francis Jones, engineer of Redcar, York, | 
relates principally to a mode of heating the blast employed in 
smelting and other furnaces, but which can also be appiled to the 
heating of air for warming and ventilating buildings. By the 
arrangement adopted great economy is stated to be effected both in | 
the construction of the apparatus, the weight of the metal, and in 
the consumption of fuel, whilst a larger heating surface is obtained 
with less than half the weight of iron, the pipes being of the same 
thickness as those now used. A saving of motive power is also | 
effected from the absence of the numerous bends existing in the | 
ordinary apparatus, and from the increased area of the air passage. | 

Fig. 1 shows a longitudinal vertical section of the air-heating | 
apparatus; Fig. 2 isa transverse section of the same, Fig. 3 is a | 
sectional plan of the apparatus, and Fig. 4 an enlarged detail of the 
expansion joint which it is proposed to employ. A is the furnace, | 
and B the brickwork of the oven, enclosing the several air-heating | 
pipes. The furnace is arched over at C, for the purpose of protecting | 
the pipes from the excessive direct heat of the furnace, and a series of | 
openings are made in this arch to allow the heat to enter the body of | 
the oven. The sets of pipes for heating the air or blast are arranged | 
in tiers, each set consisting of an external pipe D, D1, and an internal | 
pipe E, E1, the space between the outer surface of the inner pipes 
and the inner surface of the outer pipes serving for the passage of the 
air or blast to be heated. As this annular space is very narrow, the 
air will be divided into thin strata, and consequently be more readily 
heated than when in large volumes. Each tier may consist of one or 
more sets of pipes. The external pipes D, D, of the upper tier, 
communicate with each other at each of their extremities by 
means of the horizontal transverse pipes F, F!; similar pipes G, G), 
forming a corresponding communication between the two external 
pipes D!, D!, of the lower tier. H, H, are cast-iron brackets for 
Supporting the upper and lower tiers of pipes. A vertical pipe I 
connects the upper and lower transverse pipes F and G, whilst the 
inlet and outlet for the air or blast takes place at the branch pipes | 
K, K’, respectively, which open into the respective transverse pipes 
Fi and G1. One end of the internal pipes E, E, in the upper tier is 
open and does not touch the side of the oven, and this construction 
is adopted in order to allow the flame and gases from the furnace to 
enter freely in it, as shown by the arrows. The opposite ends of 
these ag are let into the brickwork, and open into the vertical 
flues L, L, which are built inside the oven wall. These flues 
communicate with the internal pipes E!, E!, of the lower tier, the 
opposite ends of these pipes opening into the flues M, M, which lead 
direct to the chimney N. 

The action of this air-heating apparatus is as follows:—The flame 
and heat of the furnace A, after playing round the outsides of the 
external pipes D, D1, in the body of the oven, enter the two inner | 
pipes E, E, in the upper tier, as shown by the arrows, and after pass- 
ing along these pipes and the flues L, they enter the lower tier of 
internal pipes E!, E, and, finally, passing out into the flues M, M, | 
which conduct them to the chimney N. The air to be heated is | 
forced in by any suitable blowing apparatus, or otherwise caused to 
enter the space between the internal and external heating pipes 
through the branch K in the upper tier, and after passing through 
the transverse pipe F it enters the two pipes D, D, and passes along 
them into the transverse pipe F, where it is conducted by the 
vertical pipe I to the transverse pipe G of the lower series. From 
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this pipe the air enters, and passes along the two pipes Di, Di, and, 
finally, enters the transverse pipe G!, whence it passes out thoroughly 
heated through the branch K', and may be employed in any case 
where the hot air may be required. Although two tiers of pipes are 
hown, and two sets in each tier, any convenient number of sets or 
tiers may be employed. The expansive joint shown at Fig. 4 is for 
the purpose of allowing for any great difference of expansion and 
contraction in the internal and external heating pipes. ‘Ihis joint, 
which is also shown at O, O, in Figs. } and 3, consists of a metallic 
packing ring P, which is passed over the internal pipe E, and is 
bolted near its inner circumference to a flange Q cast on the internal 
pipe, whilst its outer circumference is bolted to a flange R in the end 
of the external pipe D. A small raised lip or flange is made on the 


; inner edge of the ring P, for the purpose of forming a good contact 


surface to bear upon the flange Q of the internal pipe. The ring 
being thus secured to the internal and external pipes respectively at 
its inner and outer circumference, the elasticity of the metal of which 
it is composed will admit of it yielding slightly in either direction, 
and thus allow for the difference of expansion or contraction of the 
internal and external air pipes. 


Sreep on American Rattways, &c.—The State Engineer of New 
York, in his official report to the Legislature, computes the speed by 
American railways at 12 miles, steamboats 8, and canals 2 miles per 
hour, with 10 hours for transhipment; and the cost of transportation 
per ton at 25 miles by rail, 5 miles by steam-boat, and 13 miles by 
canal. 

ForeiGs Jorrincs.—A Russian imperial decree sanctions the 
establishment of two new railway companies, under the names of 
the Vienna- Warsaw and Warsaw-Bromberg Companies.—The Viceroy 


| of Egypt has taken a step in relation to the Suez Canal which must 


produce a speedy decision on one side or the other. He has presented 


| a Note to the Porte which will either extort the sanction of the 


Turkish Government to the scheme, or, in case of refusal, shows that 
he will authorise the undertaking of his own pleasure.—The works on 
the railway from Marseilles to Toulon are reported to be advancing 
rapidly.—The chateau of St. Germain is to be repaired and_ restored 
to the state in which it was during the residence there of our James II. 
A military museum is to be established. 

Royat AGRICULTURAL Sociery.—A paid editor is to be appointed 
for the Journal, but no appointment has yet been made, nor has the 
amount of salary been determined. A dinner of 500 is to be held on 
the occasion of the Chester meeting. Mr. Manning has contracted 
for the works consequent on the exhibition. A suggestion from Mr. 
Barnett, that application should be made for the refusal of extra land, 


| should it be required, for the trial of steam cultivators at Chester, 


has been refused. The council have agreed that it was desirable to 
hold a metropolitan show after 1860, when the circuit for the country 
meetings will have been completed. A lithographic circular has 
been addressed to the council, requesting special information on the 
subject of the society’s prize for a steam cultivator. The circular was 
signed by Mr. Collinson Hall, Mr. Fowler, Mr. Burrell, and Mr. Wil- 
liams, and these gentlemen were refegred to the printed rules for trial, 
to which the council determined to adhere, and which have already 
appeared in THE ENGINEER. 
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CULTIVATION OF THE VINE ON RAILWAY SLOPES. 


Tue problem of cultivating in England the most hardy varieties 
of the grape vine, as a means of producing wine from our own 
produce, is one of importance, and well worthy of attention. 
The question to be decided is not one of possibility, but of expe- 
diency ; though it has sometimes been measured with the supe- 
rior importance of the cultivation of the cereal grains, and the 
vine depreciated by an undue comparison of its merits with those 
of other and well-established crops. The culture of the vine in 
England need only be placed in opposition to that of a few fruit 
trees which thrive best under similar conditions. 

In the ancient history of Britain vines and vineyards are often 
mentioned ; and there can be no doubt that the vine was at one 
time cultivated in this country to a considerable extent. The 
Venerable Bede speaks of the English vineyards; and the Isle of 
Ely was termed by the Normans the “Isle of Vines.” Sussex 
and Gloucester were the counties most celebrated in ancient times 
for the quality and quantity of their grapes. The great Sussex 
vineyard, belonging to the Duke of Norfolk, produced annually 
many pipes of good Burgundy wine. 

Many causes may be mentioned for the gradual abandonment 
of the culture of the vine in England; but they may be all 
summed up in the fact that the vine required more care and 
scientific attention than most other plants, and, in the absence 
of these requirements, was often unsuccessful. In our own time 
the most important principles are generally neglected wherever 
in England the vine is grown in the open air. Thus the ill- 
pruned, neglected plant, so susceptible of care and attention, and 
so easily nourished from artificial sources, is allowed to exhaust 
its strength in an early luxuriance which can never be brought to 
maturity, and to wither through the actual absence of materials 
for the vital activity of the roots to act upon. The latter are 
often imbedded in a compact clammy soil, and precluded both 
from the warmth of the sun and from any refreshing and nou- 
rishing moisture. It is the want of success which is consequent 
upon the want of knowledge and attention, not any change in 
our climate, or in other conditions, which led to the gradual 
relinquishment of the vine as an English culture. Moreover, it 
is to be acknowledged that the rich heavy soil is generally much 
more favourable to the growth of the different varieties of coru 
than to the creeping vine. 

Nevertheless there are in England many situations and varie- 
ties of soil well adapted to the cultivation of this plant, and 
where its presence would in all probability be attended with the 
greatest advantage. The following advice of Virgil respecting the 
ground most profitably devoted to its culture is applicable to 
our own country, except in one point, viz., the necessity of an 
unusual degree of moisture :— 


At que pinguis humus dulisque uligine leta, 
Quique frequens herbis et fertile ubere campus 
Qualem szpe cava montis couvalle solemus 
Despicere ; huc summis liguuntur enpibus anmes, 
Felicemque trahunt limnum—quique evitus Austro, 
Et felicum curvis invisam pascit aratris ; 
Hic tibi prevalidus olim multoque fluentes, 
Sufliciet Baccho yitis hic fertilis urw.* 

Georg. 11. 

A loose subsoil and a warm aspect are the principal require- 
ments of the vine in England. The former may be produced 
artificially, and the latter should be sought wherever it is to be 
found. Walls with a south or south-eastern aspect afford a 
favourable opportunity of collecting the rays of the sun ; but 
this opportunity is limited, and here the vine has to contend 
with the pear, the peach, and the plum tree. 

It is obvious that ceteris paribus the highest amount of 
heat that our climate is capable of affording would be obtained 
by a surface which, at the sun’s medium altitude, should receive 
its rays perpendicularly. The time may perhaps come when 
inclines, with a suitably prepared rocky subsoil, may be thrown 
up expressly for the cultivation of the vine in England. But 
until this proceeding may be deemed expedient or the contrary, 
the experiraent might well be tried on many of our railwa 
inclines, especially on those of the Great Western and Sout 
Western Railways. 

Many of these inclines are now let and sub-let to farmers, and 
there would be but small difficulty in discovering a suitable soil 
upon a warm routh-eastern incline, and replacing the rank 
and heather by fruitful vines. One advantage of this plan which 
it is impossible to overlook, is the facility in obtaining that 
species of manure which is particularly adapted to the vine, viz., 
bones and animal refuse of every description. On such proven- 
der as this the vine thrives with a strength and hardihood which 
is unattainable even in warmer climates where such manure is 
not available. 

The perusal of a work by Clement Hoare, on “ The Cultiva- 
tion of the Grape Vine on Open Walls,” appears to confirm the 
view that large crops of the finest grapes might be raised in our 
own country. The commercial advantages which would arise 
from the cultivation of the grape need not be insisted upon ; 
and our chemical knowledge of the vinous process might well 
render our produce of wine comparable, as it was of old, to the 
finest vintages of France. Desmonp G. Fitz-GeraLp. 





Workmen’s DwELuincs.—An association has been formed, in con- 
nection with Price’s Patent Candle Company, to provide dwellings at 
Battersea for the workpeople in that establishment, a similar experi- 
ment at their factory near Liverpool having been successful. The 
sum required, which is to be raised among the proprietors and their 
friends in £1 shares, is £20,000, and the rentals are proposed to be 
fixed so as to yield six per cent. on the outlay, and provide a repair 
and depreciation fund. 

GenERAL Inox Screw Cottier Company.—This company seems 
in rather a bad way. A report from the directors, presented at a 
meeting held a day or two since, stated that the company’s vessels 
had been employed during the last six months, and had yielded a 
gross sum amounting to £5,576 to the revenue; but during this 
period the bad debts and disputed claims had amounted to a lar 
sum. A collision case had arisen, which was now pending in the 
Court of Admiralty, and, if given against the company, would in- 
volve a pecuniary loss to the company equal to the value of the 
ship. The company had unfortunately lost two vessels, the Eupa- 
toria, on the east coast of England, in August last, and the Durham, 
on the west coast of France, in November last, the loss of both 
which falls on the company’s insurance fund. The directors, there- 
fore, recommended the shareholders to wind up the affairs of the 
company. The report was adopted, and a special meeting is to be 
held for the purpose of considering the best means of winding up 
the concern, The company, it appears, have still twelve vessels, 


* But when the soil with fatt’ning moisture fill'd, 
Is clothed with grass and fruitful to be till d, 
Such as in cheerful vales we view from high, 
Which dripping rocks with rolling streams supply, 
And feed with ooze; where rising hillocks ran 
In length, and open to the southern sun ; 

Where fern succeeds, ungrateful to the fous, 
utle ground to generous grapes allow. s 
iaatities . ns Dryden's Virgil. 
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ON UTILISING AND DEODORISING THE SEWAGE 
MATTERS OF DWELLING HOUSES. * 
By J. Luorp, M.D., M.R.C.S,, &e. 
(Concluded from our last. ) 


TuEsE are the results of some of Dr. Moffat’s observations as 
given by himself, and lately published in the “Transactions of 
the Meteorological Society :’— 

“The mean daily quantity of urine from which the results 
are deduced—72 ounces. The mean daily specific gravities of 
the same, 1019; giving, according to Golding Bird’s well- 
known formula, 1,418 grains of solid matter daily, A man, 
therefore, evacuates daily, by urine alone, 34 oz. of solid matter, 
or 73 lb. avoirdupois annually. 

“Tt appears, then, that the population of these islands, say 
20 millions, excrete 660,165 tons of solid matter by urine alone 
every year. Taking the adult population of London at 2,000,000, 
and assuming that all the solids they excrete in this manner 
find their way to the Thames, that river must hold in solu- 
tion, or have suspended in its waters, a mean daily supply of 181 
tons of solid urinary products.” 

The quantity, however, varies with the weather, for with de- 
creasing readings of the barometer and thermometer, the quan- 
tity is ten tons greater than when they are increasing —ten tons 
more when the humidity of the air is decreasing than when in. 
creasing, and seven tons more on days in which ozone is present 
in the air than when it is absent. 

“Lastly,” says Dr. Moffat, “let agriculturists bear in mind 
that from the action of the kidneys of the London population 
alone 66,016 tons of British guano are annually swept into the 
Thames”—unless, indeed, as is highly probable, it is occupied 
in doing mischief to the inhabitants in the form of noxious gases. 
As we have seen reason to believe that the real solid evacuations 
averaye about one-half the weight of the solids of the urine, we 
have to increase the number of tons he calculates by that pro- 
portion. The average daily quantity of urine, however, on 
which he counted appears to be very high, but, taking every- 
thing into consideration, we may probably assume the quantity 
of all the solids for each individual at only five ounces daily— 
surely a very small quantity per head to be removed in a solid 
and deodorised state. 

The difficulty, however, is to get them to that state—the 
means of overcoming which will form the next portion of this 
paper. 

The first point evidently necessary in such a plan is the spon- 
taneous separation of the feces and urine, so as to prevent them 
from acting as ferments to each other, to favour putrefaction. 
This is easily and most effectually produced by a curved (or 
straight) partition running under the seats of closets at about 
two-thirds the distance between the back and the forepart of 
the circular opening in the seat, and which acts much the same 
in both sexes; in explanation of which I beg to refer to the 
drawings and description of the apparatus. (See Encinecer of 
Feb. 26th). The separation of these substances is most essential 
to any successful treatment of them in the dry state, and I have 
constructed and used such a closet, a considerable time ago, 
with success. From an early stage of the inquiry I foresaw it 
would be necessary to make appropriate and practical improve- 
ments in the conveniences generally used, for the plan of 
deodorising on the dry or solidifying principle. Atatomical and 
physiological considerations enabled me at once to hit upon the 
plan of separating the solids and liquids spontaneously [see 
Fig. 1], which is one of the most essential elements of success 
in the process, by preventing them reacting upon each other as 
ferments, and otherwise favouring putrefaction. 

Other considerations soon showed the importance of making 
the arrangements fully as convenient and comfortable as the 
usual water-closets so generally in use. It was with this view 
that the self-acting dry closet (Fig. 2 of the illustrations before 
referred to) was contrived, and although appearing complicated, 
acted satisfactorily on the first trial, and without any material 
alterations has borne to be tried (mechanically) for months, ten 
times more than any apparatus of the kind would require in 
ordinary use. This latter consideration, I hope, will make it of 
some interest to the practical engineer, as well as the sanitary 
reformer, I may mention that it will be on view at the exhi- 
bition of the Society of Arts, Adelphi, during next summer. 
I would also beg attention to two peculiar chemical and 
mechanical arrangements in it. The two compartments have 
each a distinct chemical action upon each other, acting as it 
were crosswise and simultaneously. The back compartment, 
containing feeces, is exceedingly dry, owing to the action of the 
fresh ashes and lime, and has a powerful effect in evaporating 
the watery particles in the front, which it generally accomplishes 
to a sufficient degree, and prevents any overflow, if no water is 
thrown into the closet. Again, the wet lime formed in the 
front part assists materially in absorbing the temporary bad 
odour after evacuations. Secondly, the flat, broad valve, acting 
mechanically, assists greatly in these actions. It closes imme- 
diately all the back compartment from view after use, mixing a 
shower of deodorising dust with the vapour in it, and driving 
any that may escape through small, dusty, deodorising aper- 
tures close upon the wet lime in the front compartment, to 
which it_also brings each time more or less, as may be required, 
of the deodorant powder, to keep it in full and fresh action. 
And while doing all this, it will prevent, after closing, all liquids, 
thrown or passed casually into the closet, finding their way to the 
back part—to destroy its dryness, a very essential element of 
success in the whole arrangement. These being very eompli- 
eated mechanical and chemical actions, performed spontancously 
and simultaneously with great certainty, are perhaps worth 
referring to. 

Having, therefore, obtained these substances in a separate state 
by the arrangement just explained, 1 propose to act upon each of 
them to the following effect :— 

I. To produce spontaneous deodorisation of the fecal matter 
in the compartment it falls into, and its conversion ‘uto the an- 
hydrous or fossilised state by the abstraction of its water. It 
resumes, however, its former state, which fits it for manure on 
the addition of moisture, or by absorbing it immediately when 
mixed with the soil. 

Il. To actin the same manner on the solid matter of the 
urine in its own compartment, by causing it to filter through 
the same, or nearly the same, deodorising materials, by which it 
either is entirely solidified, or the remaining aqueous portion 
passes off quite deodorised, and almost free from animal matter ; 
or it is got rid of by absorption and rapid spontaneous evapora- 
tion, which invariably occurs in this as well as in the first case. 

Lif. To produce the same effects upon urine, washings, &c., 
which are thrown away from bed-rooms, kitchens, and other 
places, and so divest them of and retain their solid contents, 
which are to be appropriated in the same manner as before for 
fertilising purposes ; and in all these cases to act not only before 


* Paper read before the chemical section of the British Association at 
Dublin, The original title of the paper was‘ On the Puritication of Large 
downs by Meaus of Dry Cloace,” 





putrefaction sets in, but in such a manneras to render its occur- 
rence impossible, as well as the long train of mischiefs which 
always follows it. The next and last consideration is, however, 
no doubt the most important of all—viz., What are the mate- 
rials which will produce all these desirable effects, and where 
are they to be obtained sufficiently cheap, convenient, and abun- 
dant, as to render them available for general and even universal 
use ? 

Now it would really appear that this is one of the cases in 
which the remedy for a great evil is found to be close and ready 
at hand, only requiring ordinary sagacity to observe it, and atten- 
tion and skill to make successful use of it. After food, almost 
the next requisite for civilised man is fuel. The vital process, 
to support which food is necessary, has often been compared to 
combustion, which, indeed, in many points it resembles, and 
therefore must have fuel for its support. Both these processes 
leave a residue after them; and, I think it is only another 
illustration of the adaptation of one thing for another, which is 
found to be so general through the whole creation, that the 
refuse of the fires in houses should be found, with very little 
arrangement and assistance to be an effectual and perfect remedy 
for the nuisance and danger caused by the excretions of the in- 
habitants of those houses.* The slight assistance required to 
make the refuse of the fires more rapid, certain, and effectual in 
its action, is also cheap and close at hand. The presence of 
large masses of buildings, such as large towns, indicates the 
presence also somewhere conveniently of lime, which, in small 
quantities, is the substance alluded to.+ These, then, are chiefly 
the substances which I have found by actual experiment and 
practice to be a simple, easy, and effectual remedy for the 
nuisances produced by the sewage of iarge towns. The results 
of some of these experiments I shall presently detail, so that 
there can be no doubt left as to the data on which we proceed. 
‘Time and space will not permit me to discuss the use and merits 
of numerous other plans and deodorisers which have been pro- 
posed, the general objection to them being either that they are 
too expensive for general use, or, which is much the same thing, 
too distant and inconvenient to be readily obtained for ordi- 
nary use. 

The ashes of the fires are, however, not only ready and con- 
venient in every house, but are a waste and refuse themselves, 
particularly in large towns, requiring an organised system of 
labour to remove them. It has never, I believe, been proposed 
to float the ashes through the sewers; they are always removed 
by cartage; and if only used in the manner I describe, they will 
render all excretions as easy to be removed as themselves by 
cartage and railways. The additional weight and bulk to be 
removed being also very inconsiderable from the reduction in 
weight of the sewerage by the process of de-hydration, already 
fully described to be only five ounces per head per day! Several 
precautions and arrangements will, however, be necessary to be 
observed—such as the protection of the ashes, &c., from air and 
water, as well as an arrangement for preserving the excess pro- 
duced in winter for summer use, the time they will be most re- 
quired. This may be done either in each house individually, 
where there is room, or for each street or district collectively, or 
by a general depét for a whole town a little distance from it; 
where also the sewage may be collected for sale, and the quick 
lime or other matters useful in the process burnt or preserved 
ready for use. The quantity of the lime I propose to vary ac- 
cording to cireumstances—to increase it considerably when the 


* The power of ashes, of course, depends chiefly upon the carbon con. 
tained in them in a fresh burnt state, much of it being finely divided; ex- 
cept, however, when, in very large quantities proportionally, and during the cold 
dry seasons, they are not sufficient by themselves, and, indeed, of little valve, 
without the precautions, additions, and special management fully described in 
THe Enoineer of Feb. 26th. Even when solids and liquids are separated as 
described, the sewage would be actually devoured at certain seasons by larve 
and mould, accompanied by much bad smell. With proper precautions, how- 
ever, their action is most valuable, besides the consideration that they are a 
“waste refuse” themselves. To the practical chemist it is unnecessary to 
state, what others may not be aware of, the immense power of fresh burnt 
carbon in absorbing gases and bad odours generally, When carefully and 
properly applied for the object now in view, it is as rapid and a much more 
permanent deodoriser than water—securely locking up all noxious effluvia of 
every description that can possibly arise from the dry sewage, and assisting 
to prevent putrefaction. In this plan the ashes are also employed systemati- 
cally as evaporants and filtrants, and in these capacities shown, as1 believe for 
the first time, to be capable of detaining urea and other important con- 
stituents of the urine in the solid state. This action is of course identical with 
that of carbon generally upon proximate principles, such as morphia, strycbnia, 
colouring matters, &c, 

¢ There is no doubt that dolomitic lime, or that burnt from magnesian 

limestone, is preferable when easily obtained; but ordinary lime answers 
sufficiently well, particularly when in large quantities; gypsum, burnt clay, 
earth, dust, &c., particularly in the burnt state; the objection to some, 
however, being that they are difficult, inconvenient, or expensive to be ob- 
tained ; and to others, that they increase the weight and bulk of the sewage 
too much, thus rendering its tr ission to any iderable distances, as 
manure, too expensive. On all points, lime, particularly the variety I have 
mentioned, is far preferable, as will be seen from the following briet account 
of the rationale of its action. One of its effects as wet lime has been men- 
tioned in another note, and the well known sanitary effect of lime white- 
washing is partly due to the same cause. It also attracts and retains many 
noxious gases, including ammonia, There is another effect, less known, 
which in the wet state it produces, of great importance. Being a powerful 
base, there is no doubt it induces to a greater or less extent the development 
of nitric acid, and nitrate from the nitrogen of sewage, &c., instead of am- 
monia—a better sanitary result—and forming, where decomposition is at ali 
allowed, as valuable a class of fertilisers inthe long run, Thus the calcareous 
matters on old walls and the ruins of old cities are found rich in nitrates, 
In the same way, no doubt, saltpetre is formed in the artificial process which 
Bertholet recommended, to the French republic during the great war. To 
what actual extent this‘kind of action is induced in the processes now under 
consideration I have not yet had time to ascertain ; but no doubt it occurs at 
certain times, and accounts for the paucity in the formation of ammonia 
generally observed. With magnesian lime this is still further accounted for 
by the detention of the ammonia with the soluble phosphates—as ammoniaco 
magnesian phosphate—a most valuable means of solidifying those important 
fertilisers by filtration, Two other important constituents of the urine are 
detained by lime in the process—uric acid and mucus, the latter forming a 
very large proportion of the solid constituents of urine, and both rendered 
invaluable, and, therefore, soliditied by filtration, The last effect, or power 
of lime, is that produced by dehydration—not merely in absorbing water, 
but in combining chemically with a large proportion as hydrate of lime, The 
absorbent power immediately follows this, and practically disposes of more water 
than the former, particularily when in combination with ashes—i.¢., by ab- 
sorption and evaporation, The mixture, in fact, has the same property as all 
mortars, of throwing off water with great rapidity, and so solidifying the 
urine, &c., contained in it, in the sinks, tanks, and front compartments of 
closets; any overflow passing off merely as :ime water. The action in the 
back compartments on the solids is still more rapid, reducing the feces into 
a dry, fossilised state. This latter action is very important in the general 
united receptacles of solids from several closets, as shown in Figs. 3 and 4 
of the illustrations, Everything putrescible put in it is dried up rapidly and 
rendered utterly incapable of change until placed in moist earth, or other 
situations where it can absorb moisture. Bones, shells, waste meat, 
vegetables, \c., may be safely stowed in the general receptacle, through the 
openings 8, 8S. And, lastly, the dead tabbies (as well as their canine oppo- 
nents) may be kept here in a high state of preservation. A leading article of 
Tus ENGINBER, afew weeks ago, described how they contributed their quota to 
the pollution of the rivers in strong terms; and 1 wish some of our statists 
would give a correct census of them and their antagonists. Most peo;le 
will remember the late Mr. Hood's amusing story of the market-gardener who 
had buried the body ofa “ torture-shell cat—a great favrate "—under a goose- 
berry bush, with the ious effect of changing the berries from smooth ones 
to hairy. Now, hardly a less wonderful effect would be produced when both 
these species, reduced in weight some 70 per cent., would be decently interred 
by the iarmer in his open fieids with other manure. They would be not only 
covered with, but converted into buttercups and daisies, c.; surely a more 
glorious end than the usual aqueous sepulture—jollowed by navigating the 
tidal rivers of our great cities backwards and forwards for weeks in a semi- 
disintegrated state, neither useful or ornamental, nor savoury, They add 
greatly to the poilution of the water of great towns, and I propoee this plan 
of disposing of them until a better ene ia found out, 

















quantity of ashes produced is small, as in the districts chiefly in. 
habited by the poor ; whereas, when the quantity of ashes is great, 
or lime difficult to be had, it may be diminished to a very small 
quantity, or even omitted altogether, and its place supplied by 
other substances, such as chloride of lime in small quantities, or 
common salt. These substances are useful to prevent the 
generation of mouldiness or the larva of insects, which is 
liable to take place when ashes alone are used. The proportion 
of each of the principal substances, however, which will be 
found convenient for general use will be one part of lime and 
two of ashes. 

No doubt various plans and processes, in some points re- 
sembling this, have been proposed for obtaining such results; 
but what I have tried to do now is, by a long-continued system 
of experiment and investigation, to form a plan, and, indeed, 
have to some extent carried it into effect, by which such de- 
sirable results may be certainly obtained, so as greatly to benefit 
both town and country if successfully carried into operation, 

I would also here observe, that sanitary and economic science 
ought and must proceed hand in hand, in reference to this sub- 
ject, as I have tried to explain previously. The system which 
purifies towns most effectually from their filth, produces the 
greatest amount and the strongest quality of manure for the 
farmer. It is also to be observed that the system of railways 
being*to general greatly facilitates putting such a plan in operation, 
and indeed renders not doing so quite unpardonable in an eco- 
nomical point of view. What can be more reasonable and natural 
than that those great carriere which bring so many millions of 
tons of human food to the great cities, should take back an 
ample supply of fertilisers to the country to remedy the exhaus- 
tion thus produced, and enable it to keep up and even greatly 
increase its fertile qualities? The actual amount of fertilising 
matter produced by any number of population can be calculated 
generally from the data given in this paper; and I need not give 
it in detail. It would far exceed even the large quantity of 
guano imported to this country annually from such a long dis~ 
tance, and at so much trouble, danger, and expense. That sub- 
stance it would also strongly resemble in composition and effects, 
Singular enough its method of production would, in one respect, 
be exactly similar to that of guano, extreme dryness and ab- 
sence of rain in those latitudes being the reason why the excre- 
tions of the sea birds are fossilised into the substance in question, 
without the active principles being dissipated in various ways. 
Various calculations have been made as to the actual value of 
the sewage of towns if completely utilised, that of London alone 
being estimated worth a million annually. Baron Liebig appears 
to prove very conclusively from chemistry and physiology that 
the daily refuse of each individual must contain the elements 
necessary as fertilisers to produce his daily amount of food. In 
that case, besides rendering our sanitary condition nearly perfect, 
the annual produce of food for this kingdom might be, perhaps, 
nearly doubled, and enable it to support from its own resources 
a vast increase of population ; thus forming altogether an addi- 
tion to the national health, wealth, and comfort which it is im- 
possible to contemplate without pleasure and satisfaction. Other 
calculations have been made nearly equally promising ; but it is 
unnecessary to mention them further, as they cannot be proved 
or disproved with certainty until sooner or later (I hope at an 
early period), when a practice as clearly indicated by common 
sense and decency, as it is backed by chemical and physiological 
facts and principles —so consonant with social, hygienic, and 
economie claims—and lastly, as it appears, so much desired by 
the public generally, will be brought into general operation. 
When that takes place, whether or not in the exact shape in 
which I have endeavoured to lay it before the association, there 
can hardly be room for doubt that benefits of the most im- 
portant eon will result to the population generally. 


SUMMARY OF EXPERIMENTS AND DEDUCTIONS ALLUDED TO 
IN THE FOREGOING PAPER. 

The whole of the sewage of each individual in a solidified, 
fossilised, and deodorised state is found to.be, upon a careful 
average, only about five ounces daily ; thesolid anhydrous matter 
of the urine being also, on an average, about twice as much as the 
other excretion. This, then, would make, on an average, in a 
family of ten persons, young and old included, less than three 
pounds per day, or about twenty pounds per week only, of solid 
and deodorised matter to be removed with the ashes, &c.; of 
this quantity, the portion which is regarded as most offensive 
would be only a small proportion, and quite inodorous, being 
easily and immediately reduced to that state by the dust of the 
ashes and lime. The prejudice on this point arises from the 
results of the putrefaction of sewage—the mere natural ill-odour 
being most easily and immediately removed by the ashes and 
lime, as above described. 

Of the forty ounces of liquid excretion estimated daily per 
each individual, only about one-quarter, or ten ounces, is passed 
in closets; and this small quantity is found to be easily absorbed, 
evaporated, and solidified in the front compartments of the 
closets, from which generally nothing passes off by overflow, 
unless water, slops, &c., are thrown in, One of the pans with 
curved partition (see illustration before referred to) was used for 
three weeks during the hot weather of last summer, in a bed-room, 
and was found to fill more rapidly in the back compartment than 
the front. In both, however, deodorisation and solidification 
were complete, and it has been left to remain as it was ever 
since, and is now completely free from all smell or noxious 
eflluvia. The chief practical difficulty is found to be with the 
remaining thirty ounces of liquid excretion generally voided in 
bed-rooms, urinals, &c.; and the following experiment, carefully 
performed, shows the basis upon which I propose to get over 
that difficulty. 

Twenty-four ounces of urine of specific gravity 1020 was 
mixed with eight ounces of fresh ashes, and four ounces of quick- 
lime, and placed on a filter ; sixteen ounces of the liquid were 
absorbed by the materials, and eight passed through as a clear 
liquid. The filter with the lime and ashes dried rapidly, and 
was found to weigh only sixteen ounces. The clear 
liquid was then purified from lime by passing carbonic acid 
gas through it ; after which its specific gravity was found 
to be only about 1003; showing a diminution of 17 deg. of 
sp. g-; and although the liquid was thus greatly concentrated 
it barely showed a trace of urea or animal matter, showing that 
they had been detained in the materials employed. A portion 
of the clear liquid which passed through the filter in this case 
was kept for months, and showed no signs of putrefaction. 

It is on this principle, therefore, that the action of the front 
compartments of the closets, and of the solidifying sinks shown 
in the illustrations above referred to, takes place. What liquid 
passes through them is greatly divested of animal matter, and 
does not putrefy : and if there are a sufficient number of the sinks 
filled with material, the absorption and evaporation is so great 
that no liquid passes out of them. es 

It has been objected that ammonia is separated in this manner 
by the action of the lime, but no proof whatever of the fact was 
found in this experiment. ‘The explanation probably is that the 
carbon takes up most of the urea, and the subsequent rapid 
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solidification leaves no time for decomposition to take place. 
Even when urine is limed (mixed with a little lime) in the heat 
of summer, the production of ammonia is a slow process; in 
fact a great preservative effect being produced, and putrefaction 
greatly retarded. Advantage is, indeed, taken of the cireum- 
stance to use it in railway urinals in the north of Ireland with 
great success, much less smell being produced than with the 
best supplies of water. The general experience of the action of 
lime in sanitary matters entirely corresponds with this view of 
the case. Proof of the action of fresh ashes alone on urine is 
found in the following experiment : 

Equal weights, eight ounces each, of urine and fresh ashes 
were mixed and placed on a filter. Only a very small quantity 
of liquid passed through of a totally different appearance to 
urine; it became muddy and putrefied after some time, but with 
a totally different smell to that of urine, but resembling the 
smell of putrid mucilage or gum, no doubt from its containing 
mucus, but no urea. 

Such are a few of the experiments and their results upon 
which these views are founded. I am greatly indebted to the 
chairman of the Board of Works, Ireland, Sir Richard Griffith, 

3art., C.B. LL.D., C.E., for observing and verifying most of those 

results, and the action of the apparatus I employ. From the 
first he has taken the warmest interest in the investigation, 
pointing out difficulties, and making many valuable suggestions. 
Iam encouraged, therefore, to offer these observations to the 
public with much more confidence, after passing under the observ- 
ation of a gentleman of such eminent scientific attainments, and 
who has had almost a life-long official experience of public works. 
It is also at his strong recommendation that the process bas been 
patented, with the view of defining it clearly, and securing it for 
public use, at a reasonable rate, if it proves to be practically 
beneficial. 





ANNULAR ECLIPSE OF THE SUN, MARCH 15, 1858. 
Tue following suggestions for the observation of the eclipse, 
which will commence soon after 11 o’clock, am., on Monday 
next, have been furnished by Profesor Airy. They are not 
offered as any thing complete, but as presenting grounds for 
consideration, which may tend to direct observers in deciding on 
the employment of the means which they may possess :— 

I. OBSERVATION NOT REQUIRING INSTRUMENTS. 

1. As the eclipse advances it is desirable to obtain some 
notion or measure of the degree of darkness. 

2. At what distance from the eye can a book or paper, 
exhibiting type of different sizes, be read ? 

3. Hold up a lighted candle nearly between the sun and your 
eye. At how many sun-breadths’ distance from the sun can the 
flame be seen ? 

4. If you are in an elevated position, remark the changes of 
colour and appearance of the surrounding objects in the land- 
scape. 

5. If you see the spots of light formed by the intersecting 
shadows of the boughs of trees, remark whether they exhibit 
the luneform of the sun. 

6. When the annulus is formed you will probably observe 
it with a darkened glass; but you are particularly requested to 
devote one instant (as early as possible) to the verification of 
this point—viz., when the annular sun is viewed with the naked 
eye, does it appear an annulus or a fully illuminated dise ? 





II. Opricat, ASTRONOMICAL, AND SOLAR-PHYSICAL OBSERVA- 
TIONS REQUIRING THE USE OF INSTRUMENTS. 

7. As the eclipse advances estimate (on the image seen in the 
telescope) the comparative intensity of the sun’s light near the 
centre of his dise and near his limb. 

8. For the more critical observations, it is desirable tat the 
power of your telescope should be so low as to give you an 
easy view of the whole breadth of the sun. 

9. Remark irregularities on the moun’s limb. 

10. As the cusps become very sharp, remark whether they are 
irregular. For this, and for all the observations near the 
annular phase, it is necessary that you be provided either witha 
graduated prismatic shade, or with a succession of shades 
of different intensity, and that you instantly select the shade 
which is most agreeable to your eye, 

11. Remark whether the sun’s light extends beyond the 
intersection of the limbs of sun and moon, so as to make the 
moon’s limb visible beyond that intersection. For this purpose 
the bright parts of the sun must be put out of the field of view, 
and the shade must be withdrawn. 

12. As the annularity approaches and is formed, remark 
whether Baily’s beads and strings are formed; whether first 
formed at points corresponding to large inequalities of the 
moon’s limb; whether they surround the moon; how they 
form and break. Only an instant can be given to this observa- 
tion. It is of the utmost importance to be assured that your 
vision at the instants immediately preceding, especially of the 
moon’s inequalities, is very distinct. 

13. Remark, as one of the most important observations of the 
eclipse, whether any red flames are seen on the sun’s limb. For 


this purpose you must withdraw the shade, if you are on the | 


annular track, the instant after formation of the annulus; if you 
are not on the annular track, as soon as the eye can bear the 
sun. On the annular track the whole line must be rapidly 
scrutinised, and when the ring breaks the still illuminated part 
must be put out of the field, and the moon’s dark limb must be 
surveyed. At places not on the annniar track, this plan 
(namely, to exclude the illuminated portion of the dise from 
the field, and to survey the moon’s dark limb) must be followed 
throughout. It seems not improbable that the best chance of 
seeing red flames will be obtained at places not on the annular 
track, 

14. At the breaking up of the annulus look for Baily’s beads 
as before. : 

15. Do not attempt any record during or near the annularity. 
Endeavour to impress observations on your memory as well 
as vou can. If you have an assistant seated at a table with 
a chronometer and writing materials, you may give him signals 
for the register of time, but you must connect the phenomena 
with the time afterwards. 

16. A good sextant-observer may obtain valuable observations 
for correction of the lunar tables by measuring the intervals 
between the points of the bright cusps. The observations will 
require great nerve, and will be difficult, but where most 
difficult they will be most valuable. 

17. It seems doubtful whether any valid photographie record 
can be made on account of the extreme rapidity of the change of 
appearances. Thus, in the neighbourhood of London the line of 


cusps will change from the vertical tu the horizontal position in 
about three minutes of time. 

18. If you have a doubly refracting prism, it will be desirable 
to lake observations on the polarisation of the light from the 
sun's limb. For this purpose, when the lune is narrow, place 
the prisin so as to separate the two images transversely to the 
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limb, and remark which image is brighter. Turn the prism 180 
degrees round the visual ray and repeat the observation. 
Remark carefully the positions of the prism. The prisu: may 
be used with the naked eye or with the telescope, according to 
the amount of its angular separation of images. 

III, MeTEoROLOGICAL OBSERVATIONS. 

19. For change in intensity of solar radiation, observations 
with the actinometer or the biack-bulb thermometer should 
be kept up during the eclipse. The latter are most trust- 
worthy when the bulb is enclosed in an exhausted glass 
sphere. 

20. The barometer should be repeatedly observed. 

21. The thermometer should be frequently observed, and the 
general feelings of cold should be noted. 

22. Observations of humidity are very important. They 
should be made by the use either of Daniell’s dew-point in- 
strument or of the wet-bulb thermometer, 


March 8. G. B, Arry. 


CHEMICAL, 


CHEMISTRY OF FARM-YARD MANURE, 

Dr. Votcker, the chemist to the Agricultural College at Ciren- 
cester, has extended his examination of farm-yard manure to the 
determination of the substances removed by the drainings of 
dung-heaps. In his former examination of farm-yard manure, 
he found that, contrary to general opinion, it contains but a 
very trifling amount of free ammonia, either in the fresh or 
rotten state; that rotten manure, when properly fermented, 
contains a larger per centage of nitrogen than fresh manure ; 
that it is deteriorated in value when kept too long, especially 
when exposed to the weather, the deterioration being due more 
to the washing out of ammoniacal salts, nitrogenous organic 
substance and mineral salts, than to the volatilisation of 
ammonia. 

The way in which farm-yard manure is generally kept, either 
loosely scattered in open yards, or heaped up by the roadside, 
facilitates the deterioration. This will be evident from the fol- 
lowing analyses of drainings from manure heaps. 

The first liquid was collected in rainy weather, from a manure 
heap composed of well rotted horse-dung ; manure from fatten- 
ing cattle and sheep-pens. It had a dark brown colour, con- 
tained no free sulphuretted hydrogen or free ammonia. When 
boiled, carbonic acid and ammonia were given off, and it became 
alkaline. Hydrochloric acid produced great effervescence, and a 
disgusting odour was given off, but no sulpluretted hydrogen. 
The acidulated liquid, when warmed, deposited a brown tlaky 
mass of humic acids, which probably existed in the state of com- 
bination with ammonia or other alkalies. This acid substance 
which originates from the decay of organic reinains, is insoluble 
in water, but forms soluble compounds with aikalies, so that the 
dark brown colour of dung-heap drainings is, therefore, an indi- 
cation of the presence in them of potash, ammonia, or soda, 

The second liquid was collected after dry weather, from a 
manure heap consisting of fresh horse, cow's, and pig’s dung. 
It was much darker than the other, possessed an offensive odour, 
but contained no sulphuretted hydrogen. When heated, 
ammonia was disengaged, but in smaller amount. 

The two liquids were found by analysis to contain : 
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It will be seen that the second liquid contains about double 
as much solid substance as the first. This was probably owing 
to the difference of weather. But there is a still more noticeable 
difference between them; thus the quantity of ammonia in the 
state of salts is, in the second liquid, less than half what it is in the 


therefore, as might be expected, that the drainings from manure 
in an advanced stage of decomposition, contain more actual 
ammonia than the drainings from fresh manure. It is also 
worthy of notice that the nitrogen in the first liquid is, for the 
most part, in the state of actual ammonia, and of ammoniacal 








salts, while that in the second liquid, from fresh manure, is 
chiefly in the sfate which Dr. Ure well characterised as potential 


| ammonia, being contained in the nitrogenous organic substance, 


which, by its progressive decomposition, furnishes ammonia, 
The smaller quantity of organic substance in the first liquid, 
corresponds with this difference in the condition of the nitrogen. 
In either case, however, one of the most important constituents 
of farm-yard manure is liable to be wasted by being washed 
out in the drainings. 

These analytical results show sufficiently that if the drainings 
of manure heaps are allowed to flow into the ditches, a consider- 
able loss of valuable material is the result. To prevent this loss 
Dr. Vilcker suggests that the fresh manure should be at once 
carted on to the land and spread. It might at first sight appear 
tbat the waste by washing would take place just the same in 
this case, and that would be true if it were not for the very im- 
portant fact first pointed out by Messrs, Way and Thompson, 
that soils, or at least those containing a moderate proportion of 
clay, have the property of absorbing and retaining the soluble 
constituents of manure. 

Dr. Volcker has ascertained by direct experiment the influence 
exercised in this respect, by soils of known composition, upon the 
drainings of manure heaps. The soil used was a stiffish soil 
belonging to the clay marls, and containing at the surface much 
organic substance, a fair amount of clay and carbonate of lime. 
The subsoil was more clayey, of compact texture, and jess friable 
than the surface soil. In the experiment 2,000 grains of soil 
and 2,000 grains of subsoil were mixed with 4,000 grains of the 
drainings from rotten dung. After twenty-four hours the clear 
liquid was drawn off and filtered. Its original dark brown 
colour was changed to pale yellow. The quantity of ammonia 
in one gallon of this liquid was found to be 11°49. grains, while 
the drainings originally contained 39°36 grains in the gallon. 
The quantity of organic substance was also reduced from 26810 








first, notwithstanding the difference in concentration. It appears, | 








grains to 16488 grains, and that of inorganic substance from 
368°98 grains to 210-20 grains in the gallon. 

A similar experiment was made with the drainings diluted 
with an equal weight of water, and the quantity per gallon of 
ammonia was reduced from 19°68 to 6°91 grains; that of organic 
substance to 118-5, and that of inorganic substance to 147:36 
grains. In both instances rather more than two thirds of the 
ammonia was retained by the soil. 
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In these experiments the proportion of liquid to soil was pur- 
posely very large ; and if, under such conditions, so much of its 
valuable constituents are retained, it may be inferred that no 
ammonia whatever will be lost in practice by carting the manure 
on to the land and spreading it in autumn. 

The quantity of phosphates was also reduced from 7:90 to 
1°54 grains per gallon, while the quantity of carbonate of lime 
was increased from 17:5 to nearly 80 grains per gallon, 

Besides the retention of ammonia and phosphate, the carbon- 
ate of potash in the drainings was almost entirely retained, by 
the soil. Chloride of potassium was also absorbed, though to a 
less extent, while chloride of sodium was very slightly absorbed, 
The fact that soils absorb potash from solution to a much 
greater extent than soda compounds, Dr. Vélcker believes 
may account, in some degree, for the comparative constancy 
of the amount of potash in the ashes of crops, and the fluctu- 
ation in the amount of soda; for the power of soils to absorb 
potash in large proportion must have the effect of converting it 
into compounds which, though not absolutely insoluble in water, 
ave yet so sparingly soluble as to admit of only a limited quan- 
tity entering the vegetal organism within a given time. The 
case is different with soda: for as svils do not appear to retain 
its compounds in any high degree, and as the spongioles of plants 
have no selecting power, but absorb whatever is presented to 
thein in solution, it is evident that more soda will enter into 
plants when grown on a soil naturally abounding in this alkali, or 
heavily dressed with common salt, than when grown on a soil 
poorer in soda. 

This is an interesting illustration of the truth that the food 
of plants is prepared for them, in and by the soil, and we can 
only hope to acquire a more adequate knowledge of the nutrition 
of plants, and of the best means of supplying their wants, by 
studying, in all their details, the changes which take place in 
soils, when manuring substances are brought in contact with 
them. This subject, though surrounded by great difliculties, is 
one of eminent practical interest, and its investigation in a truly 
scientific spirit, with a due regard to its practical bearing, would 
undoubtedly lead to very valuable results. 

The extent to which organic and inorganic substances were 
dissolved out of the soil by pure water, was also determined by 
washing a mixture of equal weights of surface and sub-soil, with 
twice its weight of water, as in the other experiments, The 
filtered water was found to contain per gallon 84°88 grains solid 
substance :— . 
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The quantity of organic substance dissolved is large, owing to 
the larve amount of decomposing organic remains in the soil. 
In order to ascertain the influence of the composition of soil 


| upon the absorption of the valuable constituents of manure, 


another experiment was made with a light, sandy, red-coloured 
and very porous soil, containing little clay and still less lime, 
but a good deal of organic substance. 


jallon, 











Contents per 
~ ~~ 
x Ammo- Before ammo. Alter 4 mmo- 
Soil, : Fil- nie Fil- nla 
=, tration. _ tration, r 
Nitrogenous organic } 13.94 — 923 ., 35840 = 18°86 ., 301°70 = 15°30 
substs oe J oe pape 
Ammonia... «2 «+ — — 7°67 oa ee 7°13 
Alumina .. «se oe ' — - . - 
(Oxide of iron .. oe - = 
° o 21°22 


Carbonate of lime 





Suiphate os ee _ . - 
Phosphate * ° 
Carbon, of magnesia — _ ee 

°° potash o* _ == * - * 
Chior, of potassium _ — — 


SOdIUIN oe “I — 


15°08 





PLPEEETIITGI 


iiGe ae, 
Sand... «2 «oe os "32 oD. ns Ie en 

These results show distinctly that this soil possessed much 
less absorptive power than the former. It contains a fair 
amount of alumina, it is true, but not in that state of combina- 
tion with silica which appears to determine the retention of the 
soluble portion of manure. This shows that the mere analysis 
of soils is not calculated to furnish a true indication of their 
agricultural value, any more than it will safely indicate what con- 
stituents are requisite for their improvement, as was long since 
pointed out by Mr. Lawes and Dr. Gilbert. ; : 

It is a curious circumstance that this soil is found, in practice, 
to be little benefitted by guano or ammoniacal manures, while 
the application of nitre is followed with marked advantage. This 
is consistent with the change produced in the liquid filtered 
through it, which is presented principally by the potash ; while, 
also, in the former soil, carbonate and sulphate of lime were dis- 
solved out, in this instance, where these substances are de- 
ficient in the soil, the carbonate is abstracted from the liquid to 


some amount, and the sulphate entirely, 


Prorosep Exuiurrion 1x 1861.—A special meeting of the Council 
of the Society of Arts was held on Wednesday evening for the consi- 
deration of this subject. ‘The discussion occupied the whole evening, 
and was adjourned to Wednesday the 24th inst. 
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ELCE AND LEECH’S SELF-ACTING TEMPLES FOR LOOMS. 


PATENT DATED 38RD AvucusT, 1857. 
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Tuis invention, by John Elce, machinist, and John Leech, mechanic, 
both of Manchester, relates to those self-acting temples known as side 
roller temples, and consists, firstly, in the application of guide rollers 
to the caps of such temples to prevent the rubbing of the fabric 
against the edges of thecaps. Secondly, in setting roller temples, or 
the rollers of the temples, in a diagonal position, for the purpose of 
distending the fabric as it is drawn through the temples. 

Fig. 1 is a transverse section of a roller temple, the lower part of 
which is constructed according to Elce and Bond’s patent of 1852, 
the upper part or cap being provided with three guide rollers according 
tu the present improvements. Fig. 2 is a plan of the same; a repre- 
sents a section of the bieast beam of the loom; 4, a stud for support- 
ing the cross-bar c, on which the temples are fixed by set screws; bi 
is a shoulder fixed to the stud 4, around which is a coiled spring for 
pressing the cross bar ¢ against the shoulder 6! in the usual manner, 
and as shown in Fig. 3. The lower part of the temple marked d is 
provided with two rollers e, e, and the cap marked f has three rollers, 
two of which, marked g. g, are plain on the surface, and the centre 
one, marked /, is furnished with teeth or pin points. All the rollers 
in the cap may be plain, or all of them may have teeth or pin points 
on their circumferences; the object of the rollers is to prevent the 
rubbing of the fabric against the edges of the cap, consequently they 
may be arranged in any convenient manner. In a modification of 
the invention, only one roller is — in the lower part of the 
temple, and the upper part or cap has two guide rollers; the lower 
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art of the temple is made with a swivel joint, for the purpose of 
Cine able to set the temple in a diagonal position, as shown in Fig. 3; 
the swivel joint of the piece & fits in the block m, which is fixed to 
the cross barc. Ina second modification of the invention, the lower 
part of the temple has two rollers, as in Fig. 1, but the cap has only 
one central guide roller with a plain surface, but which may be made 
with teeth or pin points if preferred. Fig. 3 is a half-plan of a pair 
of roller temples set in a diagonal position for the purpose of dis- 
tending or widening the fabric as it passes through them; a, is the 
breast bream, 4, 6, the fixed studs supporting the cross-bar c, to which 
are attached, by set screws, the blocks m, m, above described ; to 
these blocks are jointed the temples /, k, which are placed in a 
diagonal position. The selvages of the fabric are marked n, x. As 
the fabric is drawn forward by the taking-up motion in the usual 
manner, the selvages are drawn apart by the action of the teeth or 
pin points on the rollers, and the diagonal position in which they are 
placed. The angle at which the temples are set can be varied 
according to the width and nature of the fabric; this part of the in- 
vention is applicable to all side roller temples as well as to the 
temples above described. In a modification of the latter part of the 
invention, the swivel joint above referred to is dispensed with, and 
the temples are fixed to the bar c in the usual manner. The roller 
nearest the reed is parallel or nearly parallel to the reed, but the 
other roller is placed in a diagonal position, so that the selvages may 


' be distended as the fabric passes through the temples. 








DAVISON AND LEE’S MODE OF IMPROVING THE SELVAGE OF FABRICS. 


PATENT DATED AvGusT, 1857. 

















Titis invention, by Robert Davison and James Lee, both of the 
Lansdowne Spinning Mills, Limerick, consists in the use of one 
strong thread as the outside warp thread of each of the selvages of 
cloth. These threads may be either single, or one, two, or more plies 
twisted similarly to sewing thread, and may be made either from flax, 
cotton, wool, silk, or other material, and of sufficient strength to bear 
a greater strain than the yarn of which the rest of the warp is 
composed, such greater strain being given to the outside warp 
threads for keeping them tight and rigid, so as to enable them to 
resist the drag of the shuttle, or any jerk which may occur while the 
weft yarn is unwinding off the bobbin in the shuttle. 

Fig. | represents a horizontal section of the apparatus or selvage 
machine, with a bobbin or spool for containing yarn or thread, 
showing the spindle passing through the barrel of the spool or bobbin, 
with friction and vibrating levers and vibrating roller and spindle. 

ig. = 18 a vertical section showing the rod or spindle to which the 
friction and vibrating springs are affixed, also the manner in which 





the spindle or rod is screwed into the stand or frame; and Fig. 3 
is a sectional end view of a loom, showing the selvage mechanism 
adapted to it. A is the frame of the machine or apparatus; b, a 
full bobbin or spool. CC, a spindle passing through the frame A and 
centre of the bebbin; D, pin passing through the spindle to keep 
same in proper position; E, stud fixed in frame A, and employed for 
keeping the friction lever G in proper position, while pressing against 
the bobbin B; G, friction lever for retarding or regulating the 
unwinding of the yarn or thread from the bobbin B; H, oscillating 
lever, which vibrates with the crossing of the thread, and gives an 


| uniform strain or tension to the strong threads applied in the selvages 


and shown in Fig. 3, I, spindle fixed to the lever H; J, tube roller 
| loose upon it to prevent unnecessary friction; L, rod or spindle 
passing through the bracket M, and screwed and adjusted in the 
centre of the frame or stand A by the nut N. The bracket M may 





be of any desired form, and, with the apparatus, be bolted to any 
convenient part of the loom, as shown in Fig. 3. O is a bracket 





through which the screwed rods or spindles Q, T, pass for holding 
the helical springs P and S; R, are thumb-screws for regulating 
or adjusting the springs P and §, for retarding the unwinding of 
the yarn from the spool B, and to give the proper friction required; 
Rand U are thumb-screws for regulating and adjusting the springs 
P and §, also for keeping the lever H in proper position, and for 
giving the required strain or tension to the outside strong threads of 
the selvages of the material to be woven while the sheds are crossing 
or open, and Jikewise to remain firm against any sudden jerk which 
might occur during the unwinding of the yarn from the bobbin or 
cop. in the shuttle, W denotes the strong thread unwinding of 
the bobbin or spool B, as shown at Figs. 1 and 2, and passing 
around the tube or roller J, and drawn into the heald and dent or 
split of the reed, as the outside warp thread of each edge or 
selvage. By the use of this invention the patentees state the 
quality of cloth woven in looms to which it is adapted will be 
greatly improved, and a larger quantity can be produced in a 
given time than is usually done. 





Tue Foremen EnGineers.—We learn that the sixth public anni 
versary dinner of the “ Association of Foremen of the Engineering 
Trade,” will take place at the Bay Tree Tavern, St. Swithin’s-lane, 
City, on Saturday, the 20th inst., and that tickets for the same, at 5s, 
each, may be had of the Secretary, 7, Arlington-square, New North- 
road, Islington, in the interim. The success of this society is, we 
need not say, gratifying in the extreme to ourselves. It was esta- 
blished some six years since, with the view to give the advantages of 
co-operation to a body of men whose services are invaluable to the 
heads of engineering firms throughout the kingdom, and that view 
has been largely realised. At this momemt the association numbers 
about forty members, and these represent nearly thirty eminent town 
and country firms. 

AGRICULTURE IN France.—One of the causes of the inferiority of 
French agriculture to that of England is, that wealthy landowners, 
whether of the aristocratic or the middle classes, do not take that 
interestinit which British landowners do, The Emperor seems disposed 
to combat by his example this unfortunatecharacteristic of his country- 
men. He has established, at his own expense, farms near St. Cloud, 
Sologne, in the Landes, in the neighbourhood of Chalons, and in 
some other places, and he is causing the most improved methods ot 
cultivation and of breeding to be practised on them. He contemplates 
forming a model dairy farm at St. Germain, and having the milk sold 
in Paris. He has just purchased a number of cows, two bulls, and a 
number of rams from renowned breeders in England — Colonel 
Towneley, Lord Faversham, Mr. Jonas Webb. His Majesty pays 
frequent visits to his farm near St. Cloud, and keeps himself well 
informed as to the operations that take place on the others. When a 
sovereign, who has to govern a great and restless nation despotically, 
can find time to act in this way, surely the French aristocracy and 
moneyed classes will not think it beneath their dignity to begin to turn 
their attention to the land. By so doing, they will render great ser- 
vice to their country, and, perhaps, they will obtain larger, or at all 
events more certain pecuniary benefit than by gambling on the 
Bourse. 

Frencu Rattways. — The annual statistical return respecting 
railways, which has been anxiously desired for some weeks past, has 
at last been produced. It appears from it that the total length ot 
railway in work on the 3lst of December last was 7,460 kilometres 
(4,662 miles), which was 1,263 kilometres (789 miles) more than on 
the corresponding date of 1856. The 1,263 kilometres consisted of 66 
in the Northern line, 341 in the Eastern, 52 in the Ardennes, 73 in the 
Western, 224 in the Orleans, 68 in the Mediterranean, 101 in the 
Lyons—to Geneva, 260 in the Southern, 33 in the Dauphine, 30 in the 
Bességes to Alais, and 15 in the Carmaux to Albi. Thejtotal receipts 
in 1857, were 311,048,325 francs (£12,441,933), which were more by 
29,487,742 francs (£1,179,509) than those of 1856. But, if we take 
the average length of railway worked in each of the two years—which 
average was 6,857 kilometres in 1857, and 5,860 for 1856, we shall 
find that the receipt per kilometre, which in 1856 was 48,048 francs, 
fell in 1857 to 45,243 francs—a diminution of 2,805 francs (upwards of 
£112). This diminution is very considerable, but it was inevitable, 
inasmuch as the companies having completed their great trunk lines, 
are now engaged in executing embranchments, which not only cost 
heavily, but for the most part go through districts in which the traffic 
is not great. English people who hold, or may be disposed to deal 
in, French railway securities would do well to keep this great fact in 
their minds. It must be remarked, however, that the kilometre de- 
crease, great as it is, has not affected all railways; for example, the 
Northern presents an increase of rather more than 43 per cent. per 
kilometre, the Southern rather more than 3}, the Ceinture a shade 
more than 13, the Auzin to Somain upwards of 15}, and the Dauphine 
nearly 200; the lines on which the decrease has fallen are the Eastern 
for 6 and a fraction per cent., the Western for nearly 3, the Orleans for 
more than 5}, the Mediterranean fora fraction more than 1, and the 
Lyons to Geneva for rather more than 9. It must be added that the 
total receipts aforesaid, 311,048,325 francs are what remained after 
deducting the government taxes, amounting to 117,052,033 francs. 
For the present year railways do not thus far seem likely to improve, 
on the contrary, the weekly returns show on nearly all the lines a 
heavy falling off in the receipts, compared with the corresponding 
week of last week. Shareholders have already made up their minds 
that they will receive a less dividend this year than they did last, and 
they foresee pretty clearly that, unless some extraordinary change 
should take place, they will next year have to content themselves 
with a still smaller one than they will get this. Speculations con- 
tinue to be made as to what the amounts of the dividends will be, but 
as they cannot be based on any precise figures, it might mislead to 
repeat them. Better far wait for the announcements of the 
companies. 

Steam CoMMUNICATION BETWEEN France AND AmERIcA.—The 
great question of the establishment of regular steam communication 
between France and America has at last, after years of discussion 
and hesitation, been decided. It may be remembered that, by a law 
passed some months ago, it was resolved that three lines of navi- 
gation should be established:—One from Havre to New York; two 
from St. Nizaire (Nantes) to the West India Islands, Aspinwall, 
Mexico, and Cayenne; and three from Bordeaux and Marseilles to 
Brazil and La Plata. The last line was conceded some time ago to 
the company of the Messageries Imperiales. By an Imperial decree 
dated the 20th ult., and promulgated in the Moniteur of the 21st 
ult., the concession of the first two is accorded to a company repre- 
sented by M. Marzion, a gentleman well known in the shipping 
trade at Havre, and managing director of the Union Maritime. The 
concession is made for twenty years, and an annual subvention ot 
9,300,000 fr. (£372,000), is accorded; but the subvention is to be 
reduced by £24,000 until the Mexican line shall be in operation. 
The Orleans Railway Company has consented to give its support to 
M. Marzion, by subscribing for a large number of the shares in the 
company which he will have to form. Onthe New York line there 
is to be a departure every fortnight from Havre, and one every 
fortnight from New York—that is, twenty-six voyages in the year. 
On the West Indian line the departures are to be twice a month from 
St. Nizaire to St. Thomas, Guadaloupe, Martinique, and back again— 
that is, twenty-four voyages a year in all; two from St. Thomas to 
Aspinwall, twenty-four voyages a year; three from St. Thomas to 
Porto Rico, Havana, Vera Cruz, and Tampico, twelve voyages; and 
four from Martinique to Cayenne, twelve. The New York steamers 
are to be of 750-horse power, and are to go on an average rather 
more than eleven knots an hour; those of the principal West Indian 
line are to be of 600-horse power, and are to go rather more than ten 
knots; for the Mexican and Cayenne lines the steamers are to be 
respectively of 400 and 200-horse power. The company is to convey 
the mails gratuitously, and to carry military passengers at reduc 
rates. It is also subjected to various other obligations. The esta- 
blishment of these lines of transatlantic navigation will necessarily 
have the effect of depriving the English and American lines of con- 
siderable portions of their French and continental cargoes, and of @ 
number of their pasengers. 
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IMPROVEMENTS IN SLIDE VALVES. 


PATENT DATED JULY 31st, 1857. 
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Tuts invention, by Thomas Forsyth, of the Atlas Works, Manchester, | 
consists in applying a plate to the back of the valve, to which pressure | 
is given by a wedge acted upon endwise by an adjustable external | 
spring; the object being to reduce the pressure on the valves, thus 
economising the power required to work them. A second spring is 
applied to the back plate and wedge, acting on the valve so as to | 
allow it to rise off its seating if necessary. Provision is also made by 
set screws passing through the lid of the valve chest or otherwise for 
keeping the valve up to its seating as it wears away, and the back of | 
the valve is made open, so as to allow the steam to assist in lubricating | 
it, and also to facilitate in adjusting the valve to the ports. 

Fig. 1 is a section of an outside cylinder locomotive steam engine | 
to which the improvements are applied; Fig. 2 is a plan, and Fig. 3 | 
a transverse section of the same; a is the cylinder, 6 the steam chest, 
and c is the lid of the steam chest; d is the slide valve, e the wedge, 
and f the back plate, connected to the lid c by the four set screws g. 
To the wedge e is fixed the spindle A, passing through the stuffing 
box i and connected to the spring 7; the action of the spring presses 
the thin end of the wedge towards the opposite side of the steam chest, 
and as the upper surface of the wedge is pressed upon by the spring 
k, fixed to the back plate / it is evident that the combined action of 
the wedge and the spring & keep the slide valve d on its face. The 
back of the valve is open, thus admitting the steam ty the interior, 
and allowing it to assist in lubricating the face of the seating, and 
affording facility in adjusting the valves to the ports, which are 
shown in Fig. 3. The lock nuts on the spindle A of the wedge e are 
to regulate the pressure of the spring j on the wedge. When, owing 
to the wearing of the valve on its seating, the wedge e has been moved 
until the thin end is nearly in contact with the side of the steam chest, 
the wedge is drawn back by hand or otherwise, and the set screws g 
are adjusted in order to move the back plate / a little nearer to the 
slide valve; by this means the parts are again set for resuming work 
until the surfaces of the valve and seating are again worn away, as 
before. The wedge e is guided in grooves in the back plate /, as 
shown in Fig. 3, and the grooves are made rather larger than the ribs 
sliding in them; the object of this is to allow the valve to lift off its 
face for the escape of water or when otherwise necessary. When the | 
valve has been so lifted off its face, it is brought against it again by | 
the spring &. 

Fig. 4 is a section of the steam chest and part of the cylinders of an 
inside cylinder locomotive steam engine, and Fig. 5 a transverse | 
section of the same. In these views m, m, are parts of the cylinders; 
n, %, the slide valves; and 0, p, the back plates, which are wedge- 
shaped, and pressed against the valves by thespring u. These plates | 
are connected together by ribs on the plate o, taking into grooves in the | 
plate p, sufficient space being left to allow both the valves n to rise off | 
their facings if requisite. The back plate o has a spindle g passing | 
through a stuffing box r, and furnished with a spring s similar to the | 

one marked j, in Figs. 1 and 2. ‘The other back plate p is acted upon | 
by the set screw ¢ to compensate for the wearing of the surfaces of the | 
valves and facings. By this arrangement the pressure on slide valves | 
is considerably reduced, and much less force is necessary for moving 
them, thus economising the motive power and diminishing the wear- | 
ing of the valves and their seatings, and of the machinery by which 
they are put in motion. Although these improvements in and appli- 
cable to slide valves are only shown and described in reference to 
locomotive steam engines, they are also beneficial when applied to 
stationary or other engines. 








BEALE’S ROTARY ENGINE. 
PaTENT DATED JULY 31st, 1857. 


Iv this invention, by John Beale, engineer, of East Greenwich, a 
single slide or piston is used, which is mounted in an axle suitably 
slotted to receive it and allow of its moving freely. The interior of | 
the cylinder, or at least that part of its surface against which the 
piston bears, is made truly cylindrical, and the rotary axle which | 
carries the slide or piston is set, as is usually the case, eccentric to it. 
A fixed stop may be fitted to the cylinder, or in place of this the axle 
may itself bear against the periphery of the cylinder, and form the | 
division between the passages for the inlet and escaping steam. In | 
order to keep one end of the piston always in contact with the cylinder, 
recesses are formed in the 
the piston to work in them. 
' Fig. 1 shows an end view of the rotary engine, one of the end plates | 
br J removed to exhibit its internal construction; a, a, is the cy- | 
inder turned out to a true cylindrical form, and fitted with a filling | 
eee b, against which the axle c that carries the piston or slide d 
ears, forming therewith a steam-tight joint. The piston or slide d, 
& part plan of which is shown detached in Fig. 2, plays freely through | 





cylinder ends, and lateral projections on | 
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a slot or way cut in the axle ec, and it is provided at its opposite ends 
with guide pieces c*, which project into guides made in the end plates 
for their reception. The edges of these guide pieces are packed, to 
permit of their bearing closely against the opposite edges of the 
recesses € in which they run. The inlet and outlet steam ways are 
set at opposite sides of the filling piece b, and the admission and 
discharge of the steam to and from cylinder or case is regulated in 
the usual manner. Fig. 1 shows the sliding piston at right angles to 
a vertical line drawn through the centre of the cylinder, at which 
time two points of contact are established between the slide and the 
cylinder, but as the axle continues to revolve, one point only of con- 
tact will be maintained, the slide being too short to extend across the 
cylinder, except when in the position shown. By reference to the 
illustration it will be understood that one end only of the slide is 














required to act as a piston at one time, and that the opposite ends are 
alternately brought into action, the one ceasing to act at the moment 
the other, by reason of the eccentric position of the rotating axle c 
with respect to the recesses e in the end plates, is brought into a 
position for efficient action. Thus the ends of the slide are caused 
alternately to work against the circumference of the cylinder during 
at least one-half revolution of the axle. If motion be given to the 
engine either from external force applied to turn the axle, or from 
pressure exerted on the piston, as each end of the slide alternately 
ceases to act as a piston it will recede from the cylinder, and the 
grooves or recesses in the end plates must be so shaped as to admit of 
this recession. If, however, that part of the cylinder from which the 


slide recedes was made of the shape traced out by the slide, it would 
follow that the recesses in the end plates and projections on the slide 
might be dispensed with, the ends of the slide still acting alternately 


asa piston against a curve of single radius; but the arrangement first 
described is preferred by the patentee. A modified arrangement of 
the above is described by the patentee in his specification, but the 
general features of it are the same. In Fig. 1 a reversing slide is 
shown, which need not be described. When a more equable action is 
required than can be obtained from one engine, two of these engines, 
having their sliding pistons working at right angles to one another, 
may be employed. Expansive action may be obtained by employing 
two engines of unequal size, and allowing steam to expand from the 
smaller to the larger engine, or a separate expansion slide may be 
used to cut off the steam at any desired point. When the engine is 
intended to be applied for measuring, exhausting, or compressing 
gaseous fluids, or for raising or forcing water, no reversing motion is 
required. 
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ABSTRACT OF PAPER ON THE CONSUMPTION UF COALS AND 
RATE OF EVAPORATION FROM ENGINE BOILERS. 


By Joun Granam, Esq., V.P.C.S, 


} 

Mr. Granuam first referred to the results which he had obtained 
by evaporation from a series of small vessels of equal size, the 
fire being under the first and the flame bed alone passing under 
the others ; the evaporative power of the first was found to be 
equal to 100, the second to 27, the third to 13, and the fourth to 
8. A second set of experiments with larger vessels in the shape 
of boilers corroborate these results. The third set of experi- 
ments were with a view to exhibit the value of a supplementary 
boiler, as heating surface, placed under the most favcurable cir- 
cumstances ; the result showed an advantage of 15 per cent. 

Mr. Graham then detailed the results of a numerous set of ex- 
periments on evaporation on the larze scale, with reference to 
| engine boilers. 

Before beginning to register his results, the boilers in each 
| case were reset, and put by careful and continuous experiment 
into what was found to be their best condition for giving the 
best working result as regards the admission of air, the draught 
of the chimney, the size of the fire place, the distance of the bars 
from the boiler, the thickness of the fire hars and of the fire 
itself, the form of the flame bed, flues, and bridges. In the case 
| of one boiler, Mr. Graham stated that he believed for this pur- 

pose it had been altered at least thirty times. The experiments 
on the improved boilers were each of twelve hours’ duration, 
and they numbered from thirty to forty for each boiler, 

A perfect command was kept of the draught, which varied 
| from *5 to +7 inches of pressure of water, and the temperature of 
| the draught at the bottom of the chimney would generally melt 
| lead, but never zine. 

The conclusions which Mr, Graham has arrived at, arising out 
of his experiments, are the following :— 

1. That the boiler usually called the “ Butterley or Fishmouth 
boiler,” 25 ft. in length and 7 ft. diameter, under favourable, but 
what may be termed ordinary circumstances, will give with the 
Worsley coals for every pound of coal 8°29 of steam, or, not in- 
cluding the heating of the feed water, from 60° to 212°F., 
9°67 lb. 

2. The boiler usually known as James Watt’s “ wagon- 
shaped boiler,” 25 ft.6 in. long and 6 ft. 6 in. diameter, under 
similar circumstances will yield 8°80 of steam, or, not including 
the heating of the feed water from 60 deg. to 212 deg, 10°26 lb. 

3. The plain eylindrical boiler with fireplace underneath, 42 
ft. long and 6 ft. diameter, under similar circumstances, will 
yield 6°20 uf steam, or, not including the heating of the feed 
water from 60 deg. to 212 deg., 7°23 Ib. 

4. The boiler with two ivternal fireplaces joined into one 
internal flue, known in this neighbourhood as the “ breeches 
boiler,” 23 ft. long and 8 ft. diameter, under similar circum- 
stances will yield 5°90 of steam, or, not including the heating of 
the feed water from 60 deg. to 212 deg., 6°88 lb 

5. That a supplementary boiler, under very favourable cireum- 
stances, gives a saving of 15 per cent. 

6. That flues round a boiler cleaned out, and the sides of the 
boiler scraped once a week, will give a saving of about 2 per cent, 

7. That a difference in the setting alone of the same boiler 
may readily produce a difference in the result amounting to 21 

r cent, 

8. That the ‘difference between a good shaped boiler properly 
set, and a bad shaped boiler improperly set, but both clean and 
in good order, may amount to 42 per cent. 

9. That a difference in firing only will produce a difference in 
the result of 13 per cent. 

10. That the smallest loss by smoke burning, or by the ad- 
mission of cold air, either over the furnace door, or in front of 
the bridge, or at the back of the bridge, has been 1°7 per cent. 

11. That the loss arising from a scale of sulphate of lime of 
not more than 1-16th of an inch amounted to 14°7 per cent, 

12. That neither wet coals, nor coals which had been out of 
the pit for three years, nor wet weather, nor a variation of 
temperature in the atmosphere from 40 deg. to 70 deg., pro- 
duced any appreciable difference of result. 

13. That windy weather invariably gave a good result. 

14. That a comparatively thick and hot fire, with a good 
draught, uniformly gave the best result. 

15. Thas the difference in the results obtained by a difference 
in the coal used, all obtained from this immediate neighbour- 
hood, amounted to a loss of 11 per cent. 

16. That the same coals, reputed to be from the same pita, 
will vary in their results as much as 6 per cent. 

17. That when a boiler is worked solely for the purpose of 
heating by means of its steam, dye vessels, soap cisterns, &c., if 
we take its available power with the steam at 2) lb. pressure as 
equal to 100, at 7 lb. pressure it will be 120, and at 10 Ib. it will 
be 130; the same quantity of coals being consumed in each case. 
Or this surprising result, at present unaccounted for, may be 
thus stated :—The same weight of coals consumed in the same 
number of hours will work ten cisterns with the steam at 24 lb. 
pressure, twelve cisterns at 7 lb., and thirteen cisterns at 10 Ib. 

18, While we may reasonably look for improvements in the 
construction of the fire-place, in the form of the boiler, in the 
addition of separate supplementary heating surface, and in clean- 
liness, and thereby effect great saving in the consumption of 
coals, we cannot at the same time expect much saving from 
extension of flue space when coatéd with soot, nor from a 
greater length of boiler than four times the length of the fire- 

lace. 

r Mr. Graham stated that, in consequence of the uniform low 
results obtained by evaporation from boilers and pans open to 
the atmosphere, which, in his experience, never rise higher than 
from 5°5 to 6-0 lb, of steam for 1 lb. of coal, and from the in- 
creased results obtained, apparently arising from increase of 
pressure, as above referred to, he is disposed to suggest that the 
rate of evaporation of water per pound of coals iucreases with, 
and bears some ratio to, increase of pressure. 








With regard to the deposition of sulphate and carbonate of 
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lime and mud on boilers, Mr. Graham stated he had experimented 
with more or less success with caustic soda, quick lime, muriatic 
acid, soap liquor, sawdust, spent madder, and logwood chips. 
T'wo facts in particular were noticed as regards the tendency of 
hard water to “scale”—First, that the sulphate of lime sepa- 
rates from the water where in contact with other substances, 
such as the bottom and sides of the boiler, or on solid matter 
floating in the water, such as sawdust, but that no precipitation 
takes place until the water has been concentrated, by continued 


evaporation, down to the state of a saturated solution, or to that | 


point which may be termed the “ salting point.” Second, that 
carbonate of lime and mud are principally liberated in the body 
of the water, and have but little disposition to adhere to the 
boiler unless cemented by the sulphate of lime. 

Practically, therefore, it has been found that no scale of any 
consequence will be found on engine boilers, with even such 
hard water and hard firing as Mr. Graham has been accustomed 
to, if one hundred gallons of the concentrated liquor in the 
boiler, equal to four per cent. of the feed water daily, and 300 
gallons or twelve per cent. on Saturdays, be run away through 
the usual mud machine, and if the boiler every sixth Saturday 
be run entirely empty and brushed out. The water used was so 
hard as to require from thirty-five to forty measures of Clark’s 
test liquor to soften it, ‘There is little loss incurred by this 
mode of manipulating, as the chief discharge may take place at 
the closs of each day, and there is an incredible adyantaze de- 
rived in the saving of coals, in the longevity of the boiler, and 
in increased safety to all pxrties concerned with it. In con- 
clusion, Mr. Graham stated that his resuits had been arrived at 
with caution, the experiments had extended over a period of 
several years, received daily attention, and were deduced from 
several hundreds of récorded observations. 

An interesting and animated conversation followed the reading 
of this paper, in which Mr. Fairbairn, Dr. Joule, Mr. Dyer, Dr. 
Smith, Mr. Roberts, Mr. Curtis, Mr. Spence, Mr, Fothergili, Mr. 
Cawley, and others, took a part. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


NEWCASTLE BOILER 

Sir,—We now come to what may be considered the most im- 
portant branch of the inquiry, although it formed but an inci- 
dental feature in the Neweastle experiments — namely, the 
evaporative value of the multitubular system. As this belongs 
exclusively to the merits or demerits of the Loder, apart from the 
use of the fuel, it formed no feature in the inquiry on which the 
experimenters were engayed ; nevertheless, it interests the public 
and steam navigation in no less a degree; the improvement in 
the construction of boilers, as regards their evaporative powers, 
having as important a bearing as the etlecting the perfect com- 
bustion of the fuel. 

An examination of the evaporative power of the tubular 
system involves, directly, the degree of heat-absorbing and 
steam-generating action which it may posse The Neweastle 
boiler having been described as of the multitubular class, requires 
examination, It had two furnaces, exch three feet wide, and 
uniting in a common chamber behind the bridge, of considerable 
The gross arcas of the two furnace grates 


EXPERIMENTS, 


cubical dimensions. 
are given in the report as follows, via. - 








Areas of fireey ov + tee oy vo SGD 
Heating (absorving) surfax—(total)—.. 749 ,, 
liatio of five-giate to heating suiface 1 to 263 


With these proportions, the first series of preliminary experi- 
ments, as detailed in the first report, were made, with the view of 
ascertaining the power of the boiler, as a standard whereby to 
refer the effects of the various smoke-preventing systems.” Not 
satisfied with the results obtained, the following two alterations 
were made: “lie fire-vrate was reduced, and an apparatus 
attached, by means of which the feed-water was partially heated 
by the waste gases [waste heat] of the chimney, making the 
proportions, of both heat-making and heat-absorbing surfaces, as 
follows :— 

Area of fire-.rates . 
Heating surface of boiler say tam 

” of heater . eo 
Ratio of fire-grate to heating surface, oo 


Os sq. ft. 
749 
320 


eos 
1 tu 55}. 


Although the ratio of heat-making surface was thus reduced 
from 284 to 19}, the water evaporated remained nearly as before, 
the increase being only as 2°932 to 2°937. The inference is, 
that the heat generated by the larger grate could not be 
absorbed, taken up, or made available in the generation of steam, 
The endeavour to make it available, we see, was by the 
addition of “ the heater,” with its 320 square feet of tubular 
surface. This heater contained a series of vertical tubes of four 
feet long by four inches outside, and giving this internal area of 
$20 additional square feet. 

This addition, we find, disappoiuted the experimenters, and is 
thus spoken of :—* It slightly increased the evaporative effect by 
its additional absorbing surface, This was, however, much less 
than might have been expected from the large absorbing surface 
of the heater, which contained 320 square feet ; yet it was found 
that, when the products of combustion before entering the 
heater were 600 deg., the passage through it did not reduce the 
temperature more than about 40 to 50 deg.” 

Here we have one of the most important results as regards 
the small evaporative power due to the éube surface, showing, 
beyond all question, that it was not the heat-making, but the 
heat-absorbing surface that was deficient. The practical efiect 
of the diminishing the area of the grates, then, was, that it 
brought it more in harmony and better proportion to the heat- 
absorbing power of tlie boiler, 

The important question is thus here directly raised, namely, 
what is the evaporative value of a square foot of tube surface, at 
any given temperature ? Its absolute value cannot be determined. 
Its comparative value, however, with that of the furnace and 
flue portion of the boiler, is what more immediately belongs to 
the present inquiry, and on this hangs the main question, as 
regards the steam generating power of the tubular system. 
This, then, here demands attention. 

The report characterises the Newcastle boiler as the “ ordinary 
type of a marine, multitubular boiler, such as is generally con- 
sidered to present the greatest difficulty, as regards the preven- 
tion of smoke.” Now, the term “ tubular boiler” is one which 
embraces a large class, aud possessing a great variety and range 
of powers, In it may be found many without any serious fault 
or impediment, as regards a perfect combustion of the fuel, 
while others have incurable defects in this respect. The mere 
length and areas of the tubes, independent of their situation and 
elevation, create a great difference. The boiler used at New- 
castle is, to a great extent, free from many of the worst features 
of the modern multitubular class, If, then, we compare this 
boiler with others of a recent build—for instance, with those of 
the Leviathan—we find that, with the exception that it contained 


a series of tubes, it was essentially of a different construction, in 
those parts, particularly, which involve the conditions of a per- 
fect use and combustion of the fuel. Had it been otherwise, 
I, for one, would never have been a competitor, or have guaran- 
teed the use of the Newcastle coal without the issue of a dense 
smoke. 

Of the worst of the multitubular class, I have unfortunately 
too many to deal with, in the fleet of the Dublin Steam Company, 
some of which may be classed among the incurables, as regards 
the issue of dense smoke—au unnecessary and improvident waste 
of fuel—a great loss of heat by the chimney, and the impossibility 
of raising the required quantity of steam without a mischievous 
enlargement of the furnace area, or a continuous forcing of the 
fires—in all these respects the very opposite of the Newcastle 
boiler experiments. 

That the enlarged internal surface which tubes present should 
produce increased evaporation, was a legitimate inference in the 
mind of Mr. Booth, who first communicated the idea to Mr. 
Stephenson. Again, that a multitude of these tubes could be 
brought into a small space, appearing so peculiarly adapted to the 
limited size and weight of a locomotive, naturally gave it extra- 
ordinary attraction in the minds of both. This means of obtain- 
ing increased evaporative power, it appears was, suggested con- 
currently, and brought into use in the same engine, the “ Rocket,” 
in which the steam jet was successfully employed. In this loco- 
motive were then combined what was considered a union of 
the two main elements of success—viz., firstly, an artificial com- 
mand of draught, by which any amount of fuel could be con- 
sumed; and, secondly, an enlarged absorbing surface, by which 
the great heat generated would be utilised in the generation of 
steam—and all within the capabilities of a locomotive. The 
result of this combination created the surprise of all, and of none 
more that Stephenson himself, seeiug that he was at once enabled 
to double the speed of the engine; this unparalleled and unex- 
| pected success seems to have produced a revolution in the minds 
’ and practice of the leading engineers. Without a serious conside- 
ration, however, of the distinctivecharacters of the locomotive and 
the marine boiler, they at once, and without any examination or 
trial, came to the conclusion that what was available intheone could 
not be otherwise in the other; yet no two systems could be more 
opposed. In the locomotive, there was an artificial, uniform, and 
unerring command of draught, the mo-t perfect combustion of 
the fuel, and a total absence of the obstructing influence of the 
deposit of soot, with its non-conducting action, by the use of 
coke. In the marine boiler, on the other hand, there was always 
an insufficient and doubtful amount of draught, an imperfect 
combustion of the fuel, a continuous and obstructing intluence 
by the presence of soot, and the use of bituminous coal. The 
adoption, then, of the multitubular system in marine boilers, 
without examination, was at least an extraordinary proceeding 
on the part of scientific and practical men. The desire to econo- 
mise space in the steam vessels seems to have been the prevail- 
ing, if not the only, motive which led to the adoption of the 
tubular system in marine boilers. When, however, we come to 
analyse and examine the peculiar action and result of this sys- 
tem, we shall be enabled duly to appeciate the delusion under 
which we have laboured—a delusion which, although it more 
prominently applies to the marine boiler, will be found, toa 
considerable extent, applicable to the locomotive. I will not 
here enter into an inquiry as to the cause of the diminished eva- 
porative power of the heat when applied through the system of 
tubes. This must be examined more deliberately hereafter. I 
now apply myself merely to the facts which Iam about to ex- 
hibit, namely, that this diminished evaporative effect exists, and 
is the great and mischievous characteristic of the multitubular 
Some of these facts 1 propose submitting in my next 
C. Wye WILLIAMS. 





















system. 
communication. 
Liverpoo!, March 6th, 1858S. 





HIGH AND LOW PRESSURE STEAM, 
Str,—I again avail myself of the space so kindly afferded for the 
discussion of high and low pressure steam in your valuable 
journal, to strengthen the position I have taken on behalf of 
high pressure steam. I have had great pleasure in perusing the 
various letters written with so much earnestness, ability, and 
candour. On both sides much valuable and acute truth has 
been written, which I doubt not will lead to great practical and 
experimental results, and will prove a stimulant to the appliance 
and progress of high pressure steam in every department, but 
especially that of steam navigation. In my last letter I particu- 
larly noticed the importance of high pressure steam when 
applied to ocean steamers, running great distances, In my pre- 
sent letter I propose, by example, to show the perfect safety 
and suitability of high steam to ocean steamers, and prove that 
large boilers may be made equal in strength to the best con- 
structed locomotive boilers, single and double rivetted, and 
bearing 100 lb. per square inch—these boilers being considered 
the strongest and safest boilers that are used. The great, and 
perhaps most important, consideration respecting marine boilers, 
is to felt and lag them efficiently, so that moisture may not 
act upon them externally. The great risk with boilers is the 
rapid deterioration of them. This, in steam-vessels, arises from 
the use of salt-water and the external oxidation of the outside 
shell, which may be prevented by clothing the boiler and using 
distilled water; a working pressure of 200 lb, per square inch 
can thas be obtained, without additional risk. By welding the 
longitudinal seam the strength of the boiler is greatly increased. 
Before entering into examples and calculations, I will notice the 
attack of your ironical correspondent “ Omnibus.” My reply to 
him is this:—When he proves, by calculation, what I have 
advanced ,in behalf of high pressure steam to be wrong, then 
I will acknowledge his correction. Up to the present time his 
letters are mere assertions of the most presumptuous kind, and 
fully display his ignorance of correct theory and lack of practical 
knowledge of the steam-engine. I dare say he has read many 
excellent scientific and mechanical works, yet without deriving 
benefit or correct information ; a detailed refutation would thus 
be a waste of valuable time and space, and consequently I leave 
it to you and your numerous readers to determine which of us 
is right. It is obvious he belongs to the period when the steam- 
engine was in its infancy; at present it would be difficult for 
him to find an engine to experiment with, as working steam 1 Ib, 
above the atmosphere is now only employed in single-acting 
engines pumping water. There is one part of the letter written 
by “ Omnibus” referring to my last letter, which I desire to 
explain, respecting small engines working with gear for paddle 
steamers. I simply meant small engines with a greater mean 
pressure per square inch on the piston than common engines ; 
the piston travelling at, or nearly, twice the number of 
feet per minute. This will enable engines of small dimensions 
to perform the same amount of work in the same time, being of 
the same indicated power as engines of larger dimensions. The 
advantage of this will be, great reduction in the weight of 
engines, occupying less space, diminishing their cost, and being 
more compact; the speed of the paddle shaft being regulated 
by spur gearing, connecting the crank shaft and paddle shaft to- 
gether. The system I propose for working high pressure steam 








with safety equal to low pressure steam, where large quantities 
of it are required to be generated for engines working full power, 
is to employ a series of two or more boilers of different diameters ; 
the steam being generated to the working pressure in two or 
more processes in proportion to the pressure per square inch re- 
quired —each succeeding boiler in the series being made to 
bear a greater pressure in proportion to the increase of their 
diameters, For example, if No. 1 boiler were made eight feet 
diameter for 100 lb. pressure, having 3 plate, and No. 2 boiler 
would be four feet diameter to bear 200 lb. per square inch, be- 
ing 3ths thick, the aggregate strength being the same in both 
boilers, and the aggregate strain likewise equal in each boiler, 
By this means a large heating and fire-grate surface is obtained, 
the great bulk of the heat to be imparted would be in No. 1 
boiler, the water would be pumped from the hot-water cistern, 
belonging to No. 1 boiler to No, 2 boiler, after being heated to 
the proper temperature, corresponding with the temperature of 
the steam in the first boiler, which has only a limited portion of 
steam space for the expansion of the water within it. The same 
arrangement is made in each succeeding boiler ; the steam only is 
supplied to the engines from the smallest boiler ; the preceding 
boilers are for the purpose of heating the water up to the tem- 
perature agreeing with their respective pressures, or the series of 
boilers may be enclosed one within the other. The pressure of the 
external boiler or boilers supports and neutralises the strain of 
the boiler or boilers within. By this arrangement an immense 
pressure can be obtained with a comparative small strain in pro- 
portion to the pressures. Another essential consideration, where 
high pressure steam is used to ensure its successful appliance, 
is an efficient arrangement of expansion and equilibrium valves. 
As an instance of non-condensing and expansion engine, capable 
of working with 2 lb. per horse-power, is an engine made and 
erected at Mr. John Chaplin’s steam-mill, Harlow, on the prin- 
ciples patented by Mr. Charlton and myself in 1856, fitted with 
steam casing around the cylinder and over the cylinder covers ; 
diameter of cylinder, 10 inches; stroke, 17; revolutions per 
minute, 35; drives four pairs of stones, expands eight times; 
pressure of steam, 200 1b. ; boiler tested to 550 1b. per square 
inch; made by Kitchen, Thompson, and Hewitson, of Leeds, 
of best Low Moor iron, double-rivetted ; duty of boiler, 12 1b. 
of water evaporated for 1]b. of fuel; steam passes through the 
valves from the bviler to engines ; the exhaust steam passing into 
the chest which surrounds the valves, The working of this engine 
is highly satisfactory. I will notice another most economical 
high pressure non-condensing and expansive engine: duty per 
horse power per hour, from 2b. to 3 1b.; pressure of steam, 
130 1b. ; diameter 8 in, stroke, 23 in.; revolutions per minute, 62 ; 
drives three pairs of stones ; cuts off about one-seventh part of 
stroke; water heated by exhaust steam; works most satisfac- 
tory; has been at work several years. I have often been sur- 
prised that engine makers and the proprietors of steam-vessels 
do not give more countenance to high pressure steam. Had 
scientific gentlemen and practical engineers united together to 
perfect the steam engine, and make it more simple in construe- 
tion and economical in working, the cost of fuel per horse- 
power would have been greatly reduced, and the cost of engines 
and boilers likewise would have been much less than at present, 
thus affording greater facility for the more extensive application 
of steam-power by land and sea—our railways would have 
paid a gvod dividend, and_ steam-vessels would have 
been lucrative property. No valid objection can be found why 
high pressure steam should not be applied to steam-vessels. The 
boiler is the great stumbling-block in the way of its adoption, 
but with a great reduction in the quantity of steam required per 
horse-power, a corresponding reduction in the size of boiler can 
be made, and its strength increased, arising from diminished 
size. If locomotives have for many years worked at 100 Ib. 
and 120 lb. per square inch, and the boilers been supplied with 
water far from pure, and are considered safe and efticient—the 
public being more in contact with this class of engine—greater 
responsibility attaches to a locomotive boiler, perhaps, than any 
other class of boiler whatever ; then, most assuredly, the same 
or similar type of tubular boiler supplied with distilled water can 
be used with equal, if not greater, safety, less deterioration, and 
more economy. In steam-vessels abundance of water is sup- 
plied at an extremely low temperature, in close proximity to the 
engines, rendering condensation easy by surface condensers. No 
doubt can exist as to the practicability of condensing with sur- 
face condensers, as they are now in use in low pressure marine 
engines, as a small quantity of steam, in proportion to indicated 
horse power, is only required to be condensed, through a large 
amount of expansion being employed. The process will 
be easy ; if compound engines are employed, there will be little 
or no extra strain in piston and connecting rods. From the report 
furnished by the Association for the Prevention of Boiler Ex- 
plosions, it appears that compound cylinder engines, working at 
the greatest amount of pressure, expanding to the greatest 
amount, have worked with the least amount of fuel per horse 
power; the difference between condensing single cylinder engines 
at 15 lb. per square inch, when compound cylinder engines at 
60 lb. are as 6'2 Ib. is to 4°4 Ib., being greatly in favour of com- 
pound cylinder engines working with great pressures. 

shall now give examples of the strength of single and 
double rivetted locomotive boilers, made of the best Low Moor 
iron, and sustaining from 100 lb. to 130 lb. per square inch with 
perfect safety. The strength is calculated by Mr. Fairbairn’s for- 
mula, obtained by experiments on boiler plates of the best quality; 
solid plate, 22 tons; double rivetted, 16 tons; single rivetted, 
13 tons. 

Strength of single riveted locomotive boiler : breaking strength 
per square inch, 455 lb.; working at 100 lb., aggregate strength, 
21,340 lb.; aggregate strain on boiler, 4,800 lb.; surplus 
strength, 17,840 lb.; diameter of boiler, 48 inches ; thickness, 
ths of an inch; ratio of pressure per square inch to bursting 
pressure per square inch, 1: 4:5. Double-rivetted boiler, 
48 in. diameter; thickness, Zths in. ; pressure per square inch, 
100 1b. ; bursting pressure per square inch, 558 lb. ; absolute 
strength, 26,250 lb. ; absolute strain, 4,800 Ib. ; surplus strength, 
21,450; ratio of strength, 1: 55. 

Strength of boiler with longitudinal seam welded : diameter, 
84 in.; thick, §ths in.; pressure per square in., 100 1b. ;_ bursting 
per square inch, 740 lb. Total strength of boiler, 62,500 Ib. ; total 
strain, 8,400 lb. ; surplus strength, 54,100 lb.; ratio 1 : 7-4. 

Strength of boiler with longitudinal seam welded: diameter, 
42in.; thickness, {ths ; pressure per square inch, 200 lb. ; burst- 
ing strength, 1,4801b. Total strength of boiler, 62,500 Ib. ; 
total strain, 8,400 lb.; surplus strength, 54,100 lb.; ratio of 
pressure to bursting strength per square inch, 1 : 7°4. : 

If puddled steel plates were used the strength of the boilers 
would be nearly as strong again, which would make boilers of 
those dimensions—namely, 84 in. and 42 in. diameter—about 
three times the strength of single-rivetted locomotive boilers, 
and two-and-a-half time double-rivetted boilers, and with the 
increased temperature due to the steam the plate would be jth 
stronger, as proved by the Franklin Institute of America, on iron 
at various temperatures. ANALYSIS, 
Rotherhithe, March 8, 1858. 
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HIGH AND LOW PRESSURE STEAM. ae ’ 

Srr,—I perceive your correspondent “Omnibus” implies in his 
letter of last week that, as I connect a low pressure cylinder to 
my small high pressure one, I thereby increase the cooling sur- 
face and complicate my engine. I cannot do better than bring 
under the notice of your readers the proportion of cylinders, 
&e., given in the table from which I have taken the proportions 
of the common marine boiler, as found in Murray’s book, and 
stated in my letter of last week. If “Omnibus” refers to it he 
will find that, in that 544 horse engine, there are two cylinders 
of 85 inches diameter, the stroke 6 feet 6 inches, and suited to 
paddle wheels of 25 feet in diameter. Now, I hope “Omnibus” 
will recollect that in this low pressure engine there are two cy- 
linders, and that the cooling surface they present is about 561 
square feet. But in my engines of equal power, and in which 
thereare two cylinders also, the high pressure one is but 34 inches, 
and the low pressure one is but 59 inches in diameter, and 
the cooling surface is but 272 square feet, or not one-half what 
it is in the common low pressure engine. Again, the two 
85-inch cylinders of the common engine, including top and 
bottom flanges, occupy a space of about 822 cubic feet. But my 
two cylinders measured in the same way occupy only 312 cubic 
feet of space; and, although I am a decided advocate for strong 
engines compared to their power, yet, with this condition fully 
realised, the weight of my engines would be much under that of 
the common low pressure engine. The space the complete en- 
gine would occupy, as compared with the low pressure engine, 
would be nearly in as great proportion as that of the cylinders. 

If these engines of mine are well made according to my patent 
of April 3rd, 1847, they are—that is, the two cylinders—as com- 
pletely two engines for starting, stopping, and reversing as the 
common engines, with which they are here compared, and it can 
be done much easier, as I know I could, without aid, start, stop, 
and reverse the 544-horse engine as easily as it is done in the 
small engines plying between London-bridge and Chelsea. The 
low pressure men are apt to conclude that high pressure steam 
is more unmanageable than low, but if they really understand 
my engines and boilers, they would see that the control we 
have over the steam, both as to its generation and use, is far 
more complete than they have upon the low pressure system. 
They, too, would find that the stoker’s conviction of the dimi- 
nished quantity of coal would confirm what I have laboured so 
long to convince those whose interest it concerns. 

I hope “ Omnibus” will now see that, on the question of loss 
of heat, simplicity, room occupied, and weight of engine, the dif- 
ference is much in favour of my engines. I make this assertion 
deliberately, as I think I know the common engine as well as 
most, and I feel certain that I know my own. I know, therefore, 
that ultimately this statement will be admitted as a true one by 
all engaged in such matters. 

“ Omnibus” is again troubling himself about the radiation of 
the heat from my boiler. I hope, therefore, that it will set his 
mind at rest upon this point to assure him that, as the hot gases 
pass over the whole of the exterior of my boiler and steam chest 
before they arrive at the funnel, therefore heat is being imparted 
to all parts of it, instead of its losing any, as he supposes. 

“Omnibus” seems to have rather a mean opinion of his 
countrymen when he implies they are not skilful enough to 
make and manage my engine. Had the French, the Americans, 
or even the Russians had such inventions relating to so impor- 
tant an element of a nation’s greatness and a nation’s security, 
placed in such a complete state for the workshop and the nation’s 
use, I have reason to know that they would have found the 
labour and capital before this, with skill enough to make and 
work such boilers and engines. In truth, “Omnibus,” it is not 
skill that is wanting in England, but less of jealousy and vested 
interest. 

The English people ought to know that nothing so tends to 
increase capital and reward labour as really good inventions ; 
they must also know, if they reflect, that, as I have said, under 
Providence, it is upon such sources that net a few in this king- 
dom are dependent for their existence, and all for the greater 
part of those modern luxuries which makes the England of to- 
day a different thing to that of the England of only two centu- 
ries ago; with the aid of such men as Mr, Ingham represents, 
and who, as he truly says, are more likely to give a candid 
consideration to the subject than others, “Omnibus” may rest 
assured that there is nothing wanting in England in the way of 
skilled labour for making and working such boilers and engines. 
It is a mistake of “Omnibus’” that greater skill is required 
either to make or manage my boilers and engines than those of 
the common kind; indeed, no neglect whatever could produce 
such destruction of life and property with my boilers and 
engines as is being produced by those of the common kind. 

Pimlico, March 9, 1858. T. Crappock, 





Srr,—In common with others, having the care of steam engines 
for manufacturing purposes, I beg to tender my sincere thanks 
for the space you have given of late to the discussion on the use 
of high and low pressure steam, and the economic results 
arising therefrom, To us working operatives here there seems 
to have been a great want of simplicity in proving the merit of 
high over low pressure steam; and I cannot but think that by 
many of us it is not yet clearly understood. I therefore pro- 
pose to put the matter in a still simpler form, in order to be 
more fully comprehended by men of my class. 

It appears to be agreed, both by high and low pressure advo- 
cates, that the same quantity of water can be evaporated into 
steam, at any pressure, by the same amount of fuel. Hence it 
appears to me a very simple thing to prove the great, very great 
advantage of high pressure steam over low; and the way I un- 
derstand it is, that if (as is agreed) the fire will not only give 
us the water evaporated, but will also compress its bulk down to 
any degree of pressure we may choose to work, according to our 
boiler strength, without any extra expenditure of fuel, that this 
economy is self-evident. For, in expanding from a small volume 
to a larger one, force must be given out; and we only require to 
let it be given out in our cylinders, and we obtain the benefit of 
it. Let us consider the reverse operation. Will either of 
the low pressure men assert that they can take any vapour, at 
say 30 Ib. pressure, and compress it to one-half its bulk, and 
hence double its pressure, without any force being required to 
do so? (Iam speaking now of it being compressed by mechani- 
cal appliances alone.) No, the thing is absurd; we all know the 
force required to compress air, steam, or gas, by mechanical ap- 
pliances ; and we also know, in the case of the air-gun, that air 
80 condensed toa high pressure, does again give out the full 
amount of force (less friction) that has been applied to condense 
it. Compress a spring, and its reaction is equal to the force 
employed to compress it. Well, then, in the same manner, does 
high pressure steam produce more work than low ; for the fire 
not only supplies the water with the necessary heat to evaporate 
it, but, without cost or any trouble, it condenses the bulk, or 
compresses the spring, likewise. Hence, the greater the pressure, 
the more the spring is compressed, and the more reaction is in 
the steam to be given out azain. This to me is the gist of it all. 

Mr, Ingham’s letter of 24th ult, I consider a very cleverly 





written thing, and if he will only be kind enough to send 
us, through your paper, the exact particulars of his friend’s 
engine, working without a throttle valve, and cutting off at 
1-19th the length of stroke, he will do more to forward high 
pressure steam than anything that has been done here hitherto. 
I should feel particularly pleased to see the arrangement, as it 
seems to answer so perfectly. STOKER. 

March 8th, 1858. 

THE CHEMISTRY OF GUNPOWDER, 
Str,—Allow me to add to a paragraph in my communication 
inserted in Tur Encinger of the 19th ult., the following mem- 
orandum on the theoretic compositions of gunpowder according 
to recent experiments. 

The proportion of charcoal in English gunpowder is to that 
of nitre as 1 to 5. This is hypothetically correct, nearly, if we 
suppose the whole of the carbon to be converted into carbonic 
acid, as 





8C+S8+K0,N0;=3C 0:+N+KS. 

But the solid result of the combustion of gunpowder, accord- 
ing to conclusive experiments, being principally K O, C O, and 
K 0,5 O: and not exclusively KS, as was formerly assumed, it 
would follow that two equivalents of carbon remain uncombined, 
thus : 

8C+58.+K 0,N0;=S 0:3+C 0:.+K 04+N42C 

Here the alcoholic combination is left out of the question. 

Two things are evident in viewing these formule: 1st, that 
S O, is in excess ; as we know that K O,CO» is formed, and, 
2nd, that the surplus carbon and sulphur should be diminished, 
in inverse proportion, in the normal composition of the powder. 

Subtracting one equivalent of carbon, the composition of gun- 


powder would be 
2C+S8+K 0,N0O,, 
and there would still be a surplus of either C or 8. 
In reducing this surplus, and in rendering the proportions into 
practice, we must bear in mind: 
Ist. The impurities of the charcoal, the oxygen of which in 
the sample specially analysed by Messrs. Bunsen and Schischoff 


amounted to 36° thus, 


Carbon.. ee ee oe ee 7°69 
Charcoal - Hydrogen ee oe ee ee “41 
Loxygen oe ee ee ee 3-07 


The oxygen liberated from KO,NO; would therefore, in 
presence of the reduction of one equivalent of C, be augmented 
by 1-10th, nearly, and the amount of actual carbon diminished 
by 1-3rd, nearly. 

2nd. That the whole of the nitrate must be decomposed. 

8rd. That if we reduce sufficiently the proportion of 8, the 
whole of the 2 C may enter into combination. 

4th. That the proportion of S must not be reduced beyond 
the point in which it is most effective in producing the chemical 
changes on which depends the efficacy of the powder. 

The combining power of C with O is to that of S with O as 
2to3. Therefore, 8, being reduced to effect the perfect com- 
bination of C may stand : . 


3” 
and the expression would then be: ‘ 
20 454K 0,NO=2C0,+ 3 O+KOLN. 


The proportion of S may however be increased to effect the 
combination of the surplus oxygen, and also to supply the actual 
deficiency of carbon when the theoretic proportions are applied 
in practice to impure materials. . 

We will represent the surplus O by =; 


requiring 5-6ths for 
its acidification by sulphur: 


And the deficiency of C by ae which may be replaced by a 


14 
surplus of S represented by 9° 
S 8 


| ke 
the proportion of which to the atomic weights of the other in- 
gredients may be represented by 8. 


Ld 
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We have, moreover, which may be represented by 2°28. 


i ie 
Thus the total amount of sulphur is 10°28; and the theoretic 
proportions of the ingredients of gunpowder would be : 


Nitre, Charcoal, Sulphur, 
101 14 10°28 

or, Nitre. Charcoal, Sulphur. 
75 10°39 7°63 


By adopting these proportions, the undue preponderance of 
charcoal and its inconvenient effects are avoided, and the greatest 
amount of power in all probability attained. 

Desmonp G. Firzceratp, Consulting Chemist, 

57, Upper Berkeley-street, Portman-square, 


LAW PROCEEDINGS. 


HERTFORD ASSIZES. 
HIGGS VY. GOODWIN—PATENT CASE. 
IN this casze—tried at Hertford Assizes, before Mr. Justice Erle—Mr. Bovill 
and Mr, Pollock appeared for plaintiff, and Mr. Lush, with Mr, Garth, for 
defendant. 

Mr. Bovill, in opening the case, stated that the plaintiff was a chemist, 
carrying on his profession at Millbank, and the action was brought against 
the defendant, as the clerk of the Hitchin Board of Health, in consequence 
of that Board having infringed a patent granted Mr. Higgs in 1549, for the 
purpose of treating chemically the contents of sewers. The learned counsel 
exhibited to the jury some sewage water, and adding some hydrate of lime to 
it the filth in the water was rapidly precipitated to the bottom. The water 
being thus purified, it may flow into rivers without being offensive, and the 
precipitated matter was highly valuable as a manure. This was the invention 
for which a patent had been taken out; and although it wasa simple one it 
was a novel, useful, and important one. The plaintiff not only claimed 
damages for the infringement of the patent, but also an injunction to prevent 
the Hitchin Board of Health from continuing to use it without paying the 
inventor forthe privilege. With regard to damages, the learned counsel said, 
at Luton the patent had been used, and Mr. Higgs had been paid £700 for 
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information in my power. On the 14th of July last year I went to Hitchin to 
ascertain whether my patent was infringed. Near Grove Mill I found the 
works of the Hitchin Board of Health ; the young man in charge of the works 
showed me over them, The process was very similar indeed to mine; the 
sewage coming down by a main sewer was intercepted, as we were informed, 
by a filter, Upon passing through the filter it passed into tanks in the lime- 
ine-house ; hydrate of lime was there mixed with the water, then passed out 
into another tank, where it was allowed to deposit its filth, and the water then 


flowed into the river, 

(ross-examined by Mr, Lush: I have the works at Tottenham under an 
igreement fora lease, I sold nearly £300 worth of the manure last year; I 
can't say what it cost me to produce the manure, I have done it under diffl- 
culties, because I have not yet had all my arrangements completed. I cer 
tainly have not been working at a profit, taking into account the interest on 
my original outlay, because the outlay for the works was very large. 1 put 
the hydrate of lime or milk of lime into the tanks containing the sewage 
water ; the milk of lime is always going in and mixing with the contents of 
the tank, and the tank as constantly filling. The pure water flows away; 
when the water comes away there is a slight fishy odour, 1 run the residuum 
by an incline into the open yard, where it is dried; it is then cut up into 

squares, and afterwards crushed into powder, fit for agricultural use. | never 
heard of lime being used as a precipitating agent for sewage water before my 
invention. I knew it was used as a chemical test; I do not use it asa deodo- 
rising agent, but as a precipitating agent, but of course it acts as a deodoriser, 
I consulted books and prior patents before | took out my patent, but I could 
not find that there was anything similar, I have seen Mr. Estienve’s patent, 
but I don’t think that touches it, 

Mr Lush; Do you contend that the use of lime at Hitehin is an infringe- 
ment of your patent, merely because it has the effect of precipitating any ani- 
mal or vegetable matter that may be in solution ? 

Witness : I claim precipitation of animal and vegetable matter in sewage 
water as an iniringement. 1 know that lime is used in tanning, but I don't 
know the purpose for which it is used, 1 dare say it may precipitate the 
animal matter that comes from the skins, I know lime is always used in 
purifying gas, to take out the sulphuretted hydrogen, Hydrate of lame would 
have the effect of deodorising sewage matter; but my patent bas nothing to 
do with decomposed matter, it deals with the sewage water in its normal 
condition before decomposition takes place. I knew before my patent that 
lime had been used in connection with night-seil, but not with ordinary 
sewage water. 

Mr, Evens, surveyor to the Board of Health at Luton, stated that Mr, 
Higg’s patented process was applied at Luton, and it was a valuable and use- 
ful invention; they would not be able to send the water into the river Lea 
but for that process or an equivalent, He sent in a similar plan tor Hitchin, 
stating that it was Mr. Higgs’ patent, but the plan was rejected; he had 
seen what they did at Hitchin, and, in his judgment, it was substantially the 
same as that adopted at Luton, He saw hydrate of lime or slack lime used at 

Hitchin. 

Cross-examined by Mr, Lush: The water came out of the tank before the 
lime was mixed with it; when the lime was mixed with it, it ran into a pit 
or tank, and from thence into the river, 1 do not remember whether the pit 
was open or covered, 

Mr. James Higgs, son of plaintiff; On the 14th of July I went over to tho 
Hitchin works with my father, The worksare situated near the mill-steam ; 
between the limeing-house and the town a portion of the sewer was covered 
over, and we were told that a filter was there. But the water, after it 
had passed through the filter, though less gross than before, was still 
sewage water ; it was then received into a tank under the limeing-house, As 
the sewage came into the tank, milk of lime was allowed to mix with it, 
which came from a smail wooden box on the floor of the limeing-house at the 
entrance, After the water left the tank under the limeing-house, it flowed 
through a covered sewer for a short distance, but before it came to the mill- 
stream it flowed into a large open space and thence into the river, It was 
evidently clearer than when it passed under the limeing-house, but the pro- 
cess of precipitation was still going on, 
the same at Hitchin as at Tottenham, 

Dr. Normandy; | am an analytical chemist, and have been so for a quarter 
of acentury. About twelve years ago my attention was first directed to Mr, 
Higgs’ patent. I was one of the witnesses examined before a coinmittee ap- 
pointed by the House of Commons, Mr. Higgs’ process was a new one, so 
farasmy knowledge went, it was undoubtedly a useful and valuable invention, 
Aiter sewage water had passed through a filter, it must necessarily contain 
some impure matter. Mixing hydrate of lime with it would precipitate the 
impure matter previously held in solution; the apparently clear water in the 
glass containing the sewage which had been allowed to deposit its solid mat- 
ter by remaining quiet; but the water in the other glass (that with which the 
hydrate of lime had been mixed) is perfectly free from impurity. The witness 
experimented by pouring off some of the water unmixed with lime, and then 
mixing with it a portion of hydrate of lime, which caused a precipitation of 
impure matter, which was held in solution, 

Mr. Lush addressed the jury for the defence, contending that there had 
been no infringement of the patent. Mr. Higgs was contined by his patent to 
the use of a chemical agent to precipitate solid matter from sewage water, 
But the process at Hitchin is a very different one. The sewage water is col- 
iected into a tank, where no precipitating agent is employed. The water is 
allowed to remain in the tank until the solid matter sinks down to the bottom 
by its own gravity, and at the bottom of the tank there is a regular filter con- 
structed, The water is then allowed to pass to the river, and the lime is ap- 
plied to the water after it leaves the filter simply for the purpose of destroy- 
ing the noxious smells emitted from it, 

Mr. Henry Dangerfield examined; J am a civil engineer, and surveyor to 
the Improvement C issih Cheltenham, 1 prepared the plans for 
the Hitchin Local Board of Health for the purpose of deodorising the sewage 
of that town, The sewage is firet put into two tanks, where the solid matter 
precipitates itself, The fluid passes off through a syphon connecting the 
tanks, and the solid matter remains, There is still a filter of flint and gravel 
extending some thirty feet, over which the water passes to render it more 
clear, But, however much you may filter sewage by mechanical means, it still 
holds in solution a quantity of organic matter which causes a smell To re- 
medy this inconvenience lime is applied tothe water, after it leaves the filter, 
as adeodoriser, The water then 8 the most direct way to the river, and 
in its passage it goes over an old channel or pit which was made before these 
works were constructed. 1 adopted the old channel because it was less ex- 
pensive than making anew one, The limeing process is 130 feet from the 
sewer outfall, and about 30 feet from the deposit tank. The lime is applied 
simply for the purpose of deodorising, and not tor the purpose of making a 
deposit of manure. No lime is applied to the residuum in the deposit tank, 
1 knew nothing of M, Higgs’ patent until within the last four months, and 
my plans were prepared tweive months ago. 

Cross-examined ; I think Mr, Lucas was a member of the Board of Health 
when | first went toHitchin. I sawthe Metropolitan Sewage Report in 1846and 
1847, I don’t think that Higgs’ patent ismentioned inthem, I told Mr, Austin, 
the engineer to the General Board of Health, when giving him a description of 
my plan at Cheltenham, that cream of lime was added to the sewage water, 
which caused a precipitation, The board have not told me they shall hold 
me responsible if my plan is the infringement of a patent. There is a large 
pit under the limeing-house, constructed for the purpose of receiving the mat- 
ter precipitated from the sewage. 

Mr, Goodwin, clerk to the Hitchin Board of Health, produced the minute 
book of the board, and read a resolution of the board, at a meeting in June, 
last year, in which they directed that lime should be used; that was about a 
few weeks after the works had been in operation. 

Cross-examined by Mr. Bovill: Before we used the lime I don’t know that 
we were informed that the use of lime would bean infringement of Mr, Higgs’ 
patent, but I won't swear it was not, 

Mr. Bovill handed to witness a letter dated January, 1857, and then asked 
him whether it was not discussed at the board that the use of lime would be 
an infringement of the patent, 

Witness, on looking at the letter, replied that it wasdiscussed, On looking 
at other letters, witness admitted that Higgs’ plan had been discussed, with 
other plans, at the board, before December, 1856, He also admitted that a 
letter was received at the latter end of 1856, from Mr. Evans, deseribing the 
process of Higgs’ patent, 

George Beaver, manager of the Hitchin Board of Health, stated that there 
was but a very slight deposit from the water after the lime was put into it, 

Dr. Taylor, professor of chemistry at Guy's Hospital, examined: Hydrate 
of lime is a chemical compound of lime and water in the proportion of one 
part of water to three parts of lime, Milk of lime is a mixture of hydrate of 
lime with lime water. Quick lime is pure lime in its recently burnt state, 
without water, In deodorising by means of lime, it would necessarily take 
place by a process of precipitation. Lime was used in the process of tanning 
before 1846, It operated as a cleanser and deodoriser, It has been used in 





The lime was applied substantially 








it; and the invention is to be used at Hertford by the New,River Company, 
and Mr. Higgs is to receive £500 from the company. 

Mr. Higgs, the plaintiff, deposed :—Before I took out my first patent I had 
turned my attention to the question how sewage water might be purified, and 
manure obtained from it. The date of my first letters patent was the 28th 
April, 1846. In 18491 disclaimed part of the patent; before that I granted 
a license for the use of my patent at Cardiff gaol. I received £50 for it; Iput 
the work in operation. The process there succeeded perfectiy; it gave such 
satisfaction that the governors of the Cardiff Infirmary also used the inven- 
tion, Last year J] granted a license to the Luton Board of Heajth, for which 
I received £700. The New River Company have erected works in this.town, 
and are about to use my patent, and it is understood thet I am to receive £500 
I have erected works at Tottenbam by myself and for my own benefit; the 
water is purified by my process, and the refuse is dried and ground into 
powder for the use of agriculturists, A ton of lime would produce four tons 
in addition, making five tons of manure; the ton of lime would cost one 
guinea, and I bave never suld any of this manure at a less price than £4 ton, 
so that the ton of lime would be ultimately worth £20. I have founda ready 
market for the manure. The water is not rendered absolutely pure, butis pure 
enough fer domestic purposes. 1 remember Mr. Lucas, of Hitchin, inspecting 


my works at Tottenham ; [pointed out (0 him my process and gaye him eyery 





the facture of gas. The offensive smell is chiefly caused by sulphuretted 
hydrogen, The smell in sewage matter is caused principally by sul phuretted 
hydrogen anid ammonia, ‘The lime acts inthe gases precisely in the same way 
wherever they are—whether in tanning, or manufacture of gas, or sewage 
water. Both Higgs’ invention and the plan adopted at Hitchin involve the 
use of hydrate of lime, and both act by deodori-ing and precipitating. The 
chief point of difference appears to be this: in Higgs’ patent the lime is added 
to the water containing insoluble and soluble matters of sewage ; the con- 
sequence is, while it deodorises it precipitates the matter dissoived as well as 
the sulid matter suspended, In the works at Hitehin the very small portion 
of dissolved sewage matter is precipitated by the lime. . 

Mr. Justice Erie, in summing up, remarked that the question was narrowed 
to this—was the process adopted at Hitchin an infringement of the patent ? 
Had the defendant employed a chemical agent, whereby precipitation o! 8 ee 4 
matter took place? If the lime was applied with a knowledge that it would 
precipitate the matter from the sewage water, they must be considered to have 
applied it for that purpose, and if so, he was of opinion that they had infringed 
the patent, although particles had been removed from the water by filtration 
vefore the lime was applied. : 

The jury gave a verdict for plaintiff. 

The amount of damages was referred, by consent. 
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LIMBERT’S MARINE STEAM ENGINE. 


PaTeNr? DATED 31st Juty, 1857. 
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Tis invention, by J. A. Limbert, an engineer in the Royal Navy, con- 
sists in a general arrangement of the parts of marine engines, by which 
they may be made to occupy considerably less room in the ship than 
ordinary engines. They are also designed to be less weighty, being 
simple im construction, at the same time having long connecting rods, 
and the parts made readily accessible for examination or repairs. 
The form of engine to which the invention relates is the horizontal 
direct-acting marine engine, for driving the screw propeller, the 
cylinders being on one side of the crank shaft, whilst the air pumps, 
condenser, hot well, bilge, feed, and other pumps are on the opposite 
side, and thus balancing the working of the engine and the dead 
weight of the materials. 

Fig. 1 shows a side view of a pair of marine screw engines arranged 
according to this invention, with a portion of the condenser in section ; 
Fig. 2 is a transverse section, part of which is taken through one of 
the cylinders and slide chest, the other part being taken through the 
crank shaft bearings; and Fig. 3 a half end view of condensers. A, A, 
are the steam cylinders mounted upon suitable base plates, which 
rest on cross sleepers. ‘To the piston of such cylinders are fitted two 
piston rods B, B, placed diagonally, one above and the other below 
the crank shaft, the opposite ends of these rods being attached to 
lugs C, C, one turned upward and the other downward, formed upon 
the end of the cross head D. Between the guides E, E, is attached 
the connecting rod I’, the other end being in connexion with the 





erank; G, G, are the air pumps, which are double acting, placed 
within the condenser, and are worked by means of rods H, H, from 
the piston of the steam cylinder. The foot valves are arranged on 
one side of the pump, and two sets of delivery valves on the other, 
the latter having a greatly increased opening placed on opposite sides, 
as shown in Figs, 1 and 2, the valves being connected with the 
corresponding ends of the air pump by means of passages. By the 
proposed arrangements the ditliculties ordinarily met with ia hori- 
zoutal pumps are said to be entirely obviated by making the end 
spaces of the air say much smaller than the barrel, and by making 
the delivery valves of larger area than the pump. On ‘reference 
to the illustrations, it will be seen that this is effected by placing 
the main delivery valves for the water below the bottom of the 
pump, and the minor delivery valves for air above the top of the 


pump ; and as the passages across the condenser will always remain , 


filled, the real end space will be that resulting from the measurement 
from the top of the water only; thus, the distance from the end 
of the pump to the air pump door, multiplied by the area of the 
pump, added to the cubical contents of the space under the minor 


delivery valves, would give about five cubic feet, whilst in the air | ¢ 


of the Cexsar’s engines, for instance, there is a space of ten cubic 


hey 
eet for the same horse power. 


The slide valves of the steam cylinders, which are double ported, | 


are worked by means of a short weigh shaft, supported in a single 
long bearing formed by a pedestal above the air pump jacket, 


delivery pipe, or frame, the slide being worked by the eccentric | & 


gearing in the ordinary way. The expansion valve gearing is placed 
in the centre or between the engine, instead of one on the outsides, 
The starting gear is worked by means of a horizontal instead of a 
vertical wheel; and the throttle, blow through, expansion valves, 
and injection cock handles, together with the starting gear levers, 
and the pressure and vacuum gauges, and other indicating or 
recording instruments or apparatus, being fixed on the same standard 
or pedestal. 1, I, are the condensers, arranged on the opposite side 
of the crank shaft to that on which the cylinders are. J are the 
main delivery valves for the water, and K are the minor delivery 
valves for the air. Lis a high hot well arranged between the con- 
densers ; M, M, are the feed pumps, which may be worked from the 
end of the crossheads; N is a hollow pedestal fixed upon the top of 
the hot well, through which a vertical shaft passes, having a hori- 
zontal hand wheel O fixed upon it, for giving motion to a worm P, 
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upon the bottom end of such shaft ; this worm is in gear with a worm 
wheel Q, upon a cross shaft ; upon each end of this shaft is a small 
pinion, which gears into a rack R, in connexion with the ordinary 
link motion. Upon this pedestal is also mounted the throttle, blow 
through, expansion valve, and injection cock handles. S is the cam 
motion placed upon the crank shaft in the centre of the engine for 
working expansively; Vis the steam pipe, having a T-piece con- 
nexion U for the admission of steam into both cylinders. Within 
this T-piece are arranged two throttle valves v, v, one for each 
cylinder, and by which the steam may be shut off from either or both 
evlinders ; W is the exhaust pipe in connexion with the condensers. 
” The following advantages are stated by the patentee to be possessed 
by his arrangement of a marine screw engine, say of 400 nominal 





h.p., with a 3ft. 3 in. stroke, and 8 ft. 14 in, connecting rod, and 
5 ft. 8 1-16th in. diameter of cylinder, as compared with engines of 
the same nominal horse power, fitted in H.M.S. Princess Royal | 
and HI.M.S. Cwsar, respectively. First, as regards engine-room | 
space. ‘This equals in the Princess Royal 553 ft. and in the Cesar | 
514. On the proposed arrangement it would only be 355 ft., thus | 
saving 198 and 159 ft. respectively, equal (bunkers taken 20 ft. in | 
weight) to an increased space for coals of 82 and 66 tons respectively. | 
Secondly, as regards length of connecting rods: in the Princess | 
Royal this is four times the length of the stroke, but in the proposed 
arrangement it is five times the stroke. Thirdly, comparing the pro- 
posed arrangement with the engines of the Princess Royal, there are 
only three frames and bearings for the crank shaft instead of four, 
and one starting wheel instead of two. Many other advantages are 
referred to by the inventor besides those we have enumerated. 


GALY-CAZALAT AND HUILLARD’S IMPROVED MANU- 
FACTURE OF SULPHURET OF CARBON, &c. 
PATENT DATED 31st JULY, 1857. 


Tus apparatus, invented by A. Galy-Cazalat, engineer, and A- 
Hluillard, both of Paris, consists of a cylindrical, or otherwise suit- 
ably shaped furnace. Fig. 1, the sides of which are formed of fire- 
bricks, or blocks of fire clay, which are about four inches thicker 
round the fireplace I’ than those round the upper chamber, or oven A. 
The grates, a b and ¢ d, constitute what is called the “ caloriphore.” 
The number of these grates, which serve as a reservoir of heat, may 
be varied; the bars being made of fire clay and arranged alternately, 
as shown in the section. The top of the upper chamber A is covered 








AAAAAAAAA! 
YYVVYVVVV VY 





Fear. 


aS 
7 





by an arch L, and the whole is enclosed in a casing of sheet iron B. 
| The fireplace F is without bars or ash-pit. Air is supplied through 
| the door C; fuel through the door H; and the bars 7 the “ calori- 
| phore” through the door D, The chamber V serves as a chimney | 
| and as a receptacle for the bones: it can be closed by alid Y; and at | 
the bottom there are two doors W, turning on vertical spindles pass- | 
| ing through the casing, and moveable by levers outside. 
| When the grate cd has become sufficiently hot, the doors W are 
| closed, and the chamber V filled with bones. The lid Y is then closed, 
and all the other doors being closed, the doors W are opened, so as 
| to allow the bones to fall in small quantities into the oven A. The 
| oily products of distillation are conducted by the pipe X to a vessel of 





cold water and condensed. The animal charcoal is withdrawn by the 
door D, After the furnace is again heated by admitting air at C, 
and opening the chimney, a fresh charge of bones is introduced, and 
80 on. 

For preparing sulphuret of carbon the arrangement of the upper 
part is somewhat different, as shown by Fig. 2, where the chimney 
is furnished with a cistern M, for holding sulphur, which is melted 
by the heat of the chimney, and is introduced into the oven by 
means of the tube and cock O. The discharge pipe X is either sup- 
pressed or closed tight, and at N a pipe is attached, communicating 
with the condensation apparatus, consisting, as shown in Fig. 3, of a 
vessel partly filled with water and furnished with a gauge T, a 
tube R, for escape of gases, and a cock S, for drawing the liquid. 

By opening the cock O sulphur flows into the oven, and is va- 
porised by contact with the grates. This vapour is compelled to pass 
downwards through the incandescent coke, and in doing so combines 
with carbon, producing sulphuret of carbon, which passes into the 
condenser Q. : F 

Carbonic acid may be produced by the calcination of limestone in 
a furnace of this kind. 


Roya Navy.—New Screw Streamers.—The following screw 
steamers are ordered to be completed forthwith at Chatham, and 
launched early in the ensuing summer, viz., Hero, 1 guns, 3,300 
tons burthen; Hood, 90, 3,300 tons; Mersey, 40, 3,000 tons; and 
Charybdis, 21, 2,500 tons, 

New Dock at Newport.—A new dock was opened at Newport 
on Tuesday, occupying an area of eight acres, length 950 feet, width 
350 feet, formed at a total cost of £64,000. The communication 
between the old and new docks is by an opening in the north end 
of the former, made to permit of the using of a caisson when occasion 
requires. The coal hoists, turn-tables, cranes, and capstans will be 
worked and the locks opened and shut by hydraulic machinery, 
patented by Messrs. Armstrong and Co., of Newcastle-upon-Tyne; 
and branches, in connexion with railways running into Newport, di- 
verge round the dock 

New Type—Extraorpinary Case.—The Union Medicale relates 
the following recent case of paralysis caused by handling new type :— 
A compositor, aged thirty-nine, in perfect health, was provided some 
time ago with a new fount. He had scarcely used it for a week 
when he found his wrist become weaker and weaker ; the skin of the 
thumb, index, and middle finger was worn off at the tips, and in 
a few days more he had completely lost the use of his hand. His 
medical adviser, Dr. Salter, rightly attributing this disorder to the 
poisonous effects of the lead contained in the type, caused him to 
bathe his hand several times a day, each time for the space of three 
hours, in a solution of sulphuret of potassium. ‘This local remedy 
effected a complete cure in the course of eight days without the aid 
of any other medicine. 

Tue Consumption or SMokKE—A New Protection Sociery.— 
So vexatious have the fines for non-consumption of smoke become in 
the metropolis, that an association has been formed, called, ** The 
Manufacturers’ Defence Association,” having for its objects:—1. To 
form a defence fund, to ascertain the precise state of the law by an 
immediate appeal to the Quarter Sessions, and to aid appeals to those 
members of the association who may be convicted before police magis- 
trates, after having used all reasonable means to comply with the 
provisions of the Acts. 2. To endeavour to obtain an equitable amend- 
ment of those Acts similar to the Smoke Act for Scotland ; and, 3. To 
watch the progress through Parliament of all bills affecting the 
manufacturing interests. ; 

Royan AGRICULTURAL SocteTy.—We noticed recently in THE 
ENGINEER the resignation, by Professor Way, of bis office of con- 
sulting chemist of this society. Dr. Augustus Voelcker, Professor of 
Chemistry at the Royal Agricultural College at Cirencester, has been 
appointed his successor, at a salary of £300 per annum. With regard 
to the Chester meeting, a clause has been introduced into the prize 
sheets, stating, that all certificates received after the 1st of May for 
implements, and the Ist of June for live stock, are not to be accepted. 
The exhibition of poultry is to be discontinued at the country meet- 
ings of the society. A paid editor is to be appointed to superintued 
the production of the Journal. 

Dr. Livixcstong on HIs New Arrican Exreprtion.—I am not 
going alone, as formerly, for Government has generously provided me 
with the means of taking other men with me, and these men will, I 
hope, bring back information of the resources of that part of the 
African continent over which I passed. We are to sail from Liver- 

ol in the course of a few days, and we shall take out a small steam~- 
aunch on the deck of the vessel, in three pieces, our object being to 
get through the unhealthy part of the country as quickly as possible. 
The object we have ultimately in view is not merely exploration— 
not merely to be able to say that we have gone to such a latitude and 
longitude, and found such and such wonders there, You all know 
that this country is the mainstay of the slave trade throughout the 
world, and especially in the United States of America, as, if we did 
not purchase their cotton, and give them large prices, all slavehold- 
ing would be perfectly impossible, for it would be unprofitable ; 
and so soon as we can render it unprofitable, we have the 
prospect of a speedy end to that system. In Africa we have 
free labour and an excellent soi!; for in many parts cotton 18 
growing almost wild, and, wherever it is sown, it grows up 
and springs abundantly, and there are also a great many of the pro- 
ducts required in manufactures; and I really wonder that the cultiva- 
tion of things has been confined to certain spots of the earth while 
such a large portion of land is equally capable of producing abund- 
ance. I mean to visit all the chieftains, and distribute cotton seeds, 
as I am anxious to show that I am not connected with the slave 
trade. I hope in course of time to gain their confidence. 
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TO CORRESPONDENTS. 

Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s. ; Vol. Il., price 16s. ; also, Vols. III. and IV., price 18s. each ; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 

J, H. (Manchester.)— We should advise you to take the advice of a consulting 
chemist, who will be better able than ourselves to point out the way to improve 
your result. Berard’s method of making artificial flowers of collodion is de- 
scribed fully in Taz Enouneer of last December, Vol. IV., p. 349. 

J. J. T. (Lincoln.)— You will be able to obtain an engraving from Tue Enat- 
NEER shordly, as we intend to give an illustration of the locomotive referred to. 
X. Y¥. Z.—The wrought iron plates were not jointed together at all. They simply 

butied against each other. 

Exceision.— Write to the several secretaries stating your qualifications. Some 
sort of examination must be gone through to prove the truth of the statements 
which you make as to your qualifications. The examination is in no case a very 
Yormidable affair. Without saying that influence is always required io obtain 
appointments such as the one you seek, there can be no question as to the advan- 
tage of possessing it. 

A Constant Susscripen.—No intimation has yet been given to the Royal Agri- 
cultural Society of an intention to have an exhibition in Paris this year. We 
think, therefore, you may safely conclude that there will be no exhibition. 

A. K. (Islington.)—We are not at all disposed to quarrel with you about your 
opinion ; in fact we rather think we agree with you, but there are certain reasons 
that operate sometimes which an outsider may not be able to comprehend. 

Varonisen.—Dr. Alban's Treatise on High Pressure Engines we think you will find 
the best. 

A Consumer or 3,000 Tons or Coats per AnnuM.—Charge your furnaces 
alternately, and allow five square inches area of opening for each square foot 
of grate surface. Your mode of admitting air is right. 

Forceman.— We canno: tell whether your idea is patentable without knowing what 
itis. If it is anew and improved machine, of course you can patent it, 

J. H. S. (Petersham.)— We should advise you to commission the captain of 
some vessel visiting the port to do what you require. THE ENGINEER circulates 
in the district, and among the right class of persons ; but all the principal London 
journals are regularly despatched to the place in question. 

W. R.—Models of steam engines are to be occasionally picked up at brokers’ shops. 
The price it is impossible to say, as it may vary from a few shillings to several 
pounds. You had better advertise once or twice, stating what sort of thing you 
want. There are shops beth in Wych-street, Strand, and in Chancery-lane, 
where models may frequently be had. 

T. S. (Manchester.)—Competent hanical draught. generally get a tole~ 
rable living. As a permanent occupation we do not think it particularly 
healthy, necessitating too much stooping, but no more perhaps than in writing 
or many other occupations. As a stepping stone to the practice of engineering, 
whether civil or mechanical, machine drawing is not only of the highest impor- 
tance, but must be 

Hencures (Ipswich).— We think you will find what you require in Truran's 
Treatise on the Manufacture of Iron, p hed by Spon, or in Rogers’ Treatise 
on Iron Metallurgy, published at the Mining Journal office. 

Wueat Wasuinc Macuine.—J/ 7. H. F. who made some inquiries respecting 
@ wheat washing machine in our last number, will communicate with Patrick 
Murdoch, St. James's Works, Croydon, he will be furnished with information upon 
@ grain washing machine and drying machine in connexion, suitable for the 
purpose he desires. 











FURZE AS FOOD FOR HORSES. 
(To the Editor of The Engineer.) 

Sm,—As you have inserted a letter from Mr. Townsend on the preparation 
of furze or gorse for food, recommending chopping it, you will perhaps 
allow me space to call attention to a hine which I have patented, and 
propose exhibiting at the Chester meeting of the Royal Agricultural Society 
of England, at the Derry meeting of the Royal Agricultural Improvement 
Society of Ireland, and at the Aberdeen meeting of the Highland and Agri- 
cultural Society of Scotland. 

The object of the machine is to bruise, split, and pulp the furze, in which 
state it may be given to young beasts, and I consider this infinitely better 
than chopping it. It requires but little power, and the simplicity of the 
mechanical arrangement will be doubtl a great r dation with 
agriculturists and implement makers, 

I am informed that a gentleman in the Isle of Wight has also a new 
implement for the same purpose ; so although there is no prize offered at 
Chester, there will be some competition in that class. 

Uddingston, near Glasgow, 8th March, 1858. 








We. WALLER. 





LEVITY OF ICE.—GYROSCOPE. 
(To the Editor of The Engineer.) 
Sm,—If “ Sigma” will look back to my letter to which he refers, and re- 
consider the paragraph concerning the rule, reading the word “ heat” as if 
in italics (which it ought to have been), he will discover that my statement 
is antag to his interp of it, and that my meaning may be 
truly rendered in other words, thus:—Cold does not cause di atic 





gain a place in your columns, I think they would lose none of their value 
by being correct. 

At the conclusion of the second period the author has given the last term 
of the series with which he sets out, but throughout the r ining por- 
tion of the extract this number is used as being the sum of the series, and 
consequently, with the exception of a single pin (the value of the first term), 
the whole of the results given after the second period must be doubled. 

12, Cavendish-grove, Wandsworth-road, K. R. U, 

March 8th, 1858. 

VALVE GEAR FOR LOCOMOTIVE ENGINES. 
(To the Editor of The Engineer. 

Sin,—In looking over THe Enciveer of the 19th ult. my attention was 
drawn to Stewart and Hope's patent valve gear for locomotive engines, in 
which I at once recognised an old acquaintance (I alinde to the gear), and 
with your permission as a subscriber I beg to make a few remarks on this 
rather important subject. 

In the autumn of 1852 I directed my attention to the question of work- 
ing locomotive engines in backward and forward gear with variable stroke 
by one eccentric, and the result was a valve motion identical with the 
above patent, a model of which I have still in my possession. This inven- 
tion I should at the time have secured by letters patent, but for certain 
objections which immediately pres..*ed themselves as to any practical 
benefit that might be derived from its adoption. The objection here alluded 
to, and which proves fatal to the invention, is at once described by quoting 
the specification. 

“In applying our improved valve gear to locomotive engines certain 
arrangements are necessary to keep the fulcrum of the link in the same 
relative position with the crank axle, as any change of this position would 
affect the movements of the valve or link.” This difficulty the patentees 
appear to meet in various ways—ways naturally suggested to my mind at the 
time, but condemned as inexpedient ; it may be interesting therefore to briefly 
i tigate the arrang: and see how far they are successful. 

The first method is to introduce an extra shaft running in bearings 
attached to the framing on which the eccentrics are to be placed ; this shaft 
is to be driven at the same speed as the crank axle, with toothed wheels or 
other arrangements; another way is to make the crank shaft an inter- 
mediate shaft, the power of the engines being conveyed to the driving 
wheels by coupling rods or other means. 

I will here ask, can the patentees as practical men be really serious in 
proposing toothed wheels, extra shafts, cranks, and rods ? Is not the object 











of this invention to simplify the machinery, to dispense with two eccentrics, 


and thus reduce the reciprocating motion, the wear and tear and first cost ? 
However far the love of novelty may go, I should doubt its ever getting in 
this case beyond the records of the Patent-office. 

The other methods are by various arrangements to the link from 
some part connected with the crank axle, so that the fulcrum of the link may 
always be in the same relative position with the axle; while another espe- 
cially applicable to inside cylinder engines consists in certain arrangements 
of linking the eccentrics together, whereby the forces from one balance 
the force from another, the whole being prevented from rotating by a 
horizontal rod attached to the framing; in this plan as in the other the 
fulcrum of the link maintains its position with the axle. Granting these 
last mentioned methods to be admissible, will they remove all the objec- 
tions to its adoption? This question I venture to answer myself, and say 
decidedly not. 

In supporting the link from the axle one objection is removed and 
another incurred, namely, the working up and down of the slide block in 
the link, the reversing shaft being attached to the framing, while the link 
adapts itself to the movements of the crank axle, this will cause a dis- 
tended action of the slide valve, and of course an irregular beating of the 
engines. It may, however, be argued that, when given the lead, the link 
is vertical, and consequently unaffected by any movement of the slide 
block, but this position is but momentary, and, as the link approaches an 
oblique position the valve becomes more and more exposed to the vibratory 
motion of the engine. 

But in its application to engines with inclined valves the link when given 
its lead will be inclined also, end consequently the valve may be affected 
at a very critical part of its stroke, sufficient on an indiff road to blind 
the port or greatly increase the lead. This of course can be met by inter- 
posing a rocking shaft between the link and valve rod, or the link may be 
vertical when given the lead, without the assistance of a rocking shaft, by 
elongating and shortening the valve rod to compensate for the difference of 
distance between the two ends of the link and the joint in the valve rod. 

But an objection will be here incurred in the motion of the eccentric 
being imparted to the valve in an oblique direction, and in the wear and 
tear to which the block and link will be subject. ‘To remove the whole 
of these objections, the driving axle, link, and reversing shaft must have a 
sympathetic motion one with the other; or, in other words, their relative 
position one with the other must always be maintained. 

Another practical difficulty, although at first sight apparently insig- 
nificant, is the increased length of the expansive link: this is caused by the 
throw of the eccentric being limited to an amount only equal to the lap 
and lead; the vertical movement, or that which gives the full port, is con- 
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That is the rule. 

If the rending of the strong iron ball during the crystalisation of the 
water with which it is filled is due to the decomposition of the latter, and the 
consequent liberation of oxygen and hydrogen gases, the amount of decom- 
position must be very great before the gases can accumulate in quantity 
sufficient to produce that result; and then the result would be more than a 
mere rending of the ball, it would be a terrific explosion! 

Edinburgh, March 3rd, 1858. = AWB &. 

P.S.—I, for one, and I am sure the great bulk of your readers also, are 
truly grateful for the paper that appears in the last ENncIneeR on the 
gyroscope. Such a paper was much needed, and is very valuable, as being, 
I suppose, the only one of the kind in print; the woodcut also enhances its 
value much. I have been amusing myself lately, studying, or trying to 
study, the eccentricities of the ving disc a a pendulum from a string, 
and certainly the pendulum motion of it is an eccentric one. 








A. W. P. 8S. 
PLANING IRON. 
(To the Editor of The Engineer.) 

Sta,—In reference to an inquiry upon this subject by “J, E. G.,” in your 
number for February 19th, 1858, which appears to have not yet been 
answered, the statement alluded to was made by Mr. Whitworth, at 
Glasgow, in September, 1856, and stands as follows: —* Thirty years ago 
the cost of labour for trueing a surface of cast-iron by chipping and filing 
with the hand was 12s. per square foot; the same work is now done by the 
planing machine at a cost for labour of less than 1d, per square foot.” 

Does not the surprise expressed at this statement arise from overlooking 
the limitation cost for labour ? 


Birmingham, 9th March, 1858, ENGINEER'S ASSISTANT. 





“ BLACKBURN'S FARMER'S LOCOMOTIVE.” 
(To the Editor of the Engineer.) 
Sin,—In your answer to correspondents of the 6th inst. you mention you 
gave an illustration some time back of a “ mechanical curiosity, which was an 
engine inside a large broad wheel.” _I take this opportunity of informing 
you (as the inventor and patentee) that I have built an engine on this prin- 
ciple, which is not only a “ mechanical curiosity,” but a mechanical triumph ; 
the engine is adapted “for hauling heavy bodies on common roads,” and 
also the cultivation of the soil. We have had several private trials, and 
the ease with which this novel engine travels over the worst roads is re- 
markable. It will go at the speed of from three to eight miles per hour 
with the greatest safety, can be guided and turned with facility, and will 
haul from one to fifty tons, or draw from one to ten ploughs. It will shortly 
appear before the public, when its merits will be open to the criticisms of 
the engineering community, which ordeal I cheerfully court. 
Manor House Works, Long Eaton, near Derby. Isaac BLacksury, 
March 8, 1858. 
NEW MEASUREMENT OF THE “LEVIATHAN.” 
‘ (To the Editor of The Engineer.) 
i8,—In your number for February 26th ult., there a 
ppeared an extract 
from the Afessenger, headed “ The Leviathan measured with Pins.” 
‘As the calculations then given appear to be of sufficient importance to 








q ly d also, and it becomes necessary therefore to increase the 
length of the link to some considerable extent, in order to obtain the 
required stroke of the valve. This, in the majority, if not the whole of 
the existing engines, would be inadmissible. 

The length of the link in the drawing panying the specifications, 
presuming on an inch scale, is twenty-three inches, and from the space 
between centre of axle and boiler (about eighteen inches), I should imagine 
that the engines are to be designed to suit the gear, but by certain arrange- 
ments no more objectionable than those enumerated, this also can be sur- 
mounted; and I have a plan now before me, designed some few years ago, 
for employing the same eccentric pulley, strap, and expansion link as at 
present used—the principle is the same, but differently used. 

In examining these various defects the question naturally presents itself, 
Will the advantages supposed to be derived from the patent gear compen- 
sate for certain disad ges i duced? Do not the plans provided to 
meet them more than outbalance any advantage gained? It is true that 
some of the present reciprocating parts are diminished, but others are 
introduced more objectionable; on the one hand fixed bearings must be 
employed, entailing extra cranks, rods, &c.—an addition not desirable in 
locomotive practice—while, on the other, a complication of levers, links, 
and brackets, with the gear exposed to the constant shocks and concussion 
consequent on its direct connexion with the driving axles. 

It might, however, still be a question even without these defects, 
whether it would be expedient, with the present unbalanced slide valve, 
to throw the whole of the work on one eccentric, instead of distributing 
it on two, as at present, especially when working very expansively; and I 
doubt whether any particular advantage will be derived by the substitution 
of other gear for the present, until the pressure is removed from the slide 
valves and some of the severe wear and tear reduced, which, at present, 
exist in all locomotive engines. 

And here I must beg to mention that to locomotives only do these 
remarks apply; to engines with fixed bearings the invention will, no doubt, 
be found useful; although I should doubt the policy of hanging the link 
behind, the slide block inducing unnecessary friction between the two, 
which it is highly important to prevent. 

In conclusion I must beg to add that, in addressing you, I do so from no 
wish to detract from the patentees the merit of the invention; much is 
due to them for bringing it before the public. As others will now know 
what has been done before them, my object has been merely to express the 
conviction forced on my mind five years ago, after a diligent investigation 
of this particular motion, and I see at present no reason for changing the 
opinion I then formed on the subject. Gro, T. Humpuntes, 

Walton-on-Thames, March Ist, 1848. 











NEWCASTLE BOILER EXPERIMENTS, 
(To the Editor of The Engineer.) 

Str,—I object to obtruding upon public notice, but knowing the interest 
which you take in any really useful information, and the great need our 
engineering friends appear to have of some practical knowledge upon the 
subject of combustion, I would call their attention to the results of some 
important experiments, which were effectually carried out under my 
personal superintendence, and were witnessed with some surprise, and 
much satisfaction, by more than a hundred persons, relative to the 
questions recently investigated, termed the Newcastle boiler experiments, 





and twenty-four from the fire-bars to the centre of the roof; it was lined 
with fire-bricks, edge on, to resist the action of great heat, for the purpose 
of testing the necessary quantity of atmospheric air requisite to prod 
perfect combustion from the more common sorts of coal, and other fuel. 

I also used an appiratus for exhausting the products of combustion from 
furnaces, and thereby drawing through the fire atmospheric air in much 
greater quantity than can possibly be done by a chimney shaft, however 
high it may be. 

I made one, for trial, of two cast-iron cylinders, sixteen inches in 
diameter, and twenty-four inch stroke; and applied it to the furnace 
above described. 

Firstly After making the fire, by working the pumps at 100 revolutions 
per minute, for twenty minutes, the combustion was raised, and after- 
wards maintained at white heat. 

Secondly. That from 400 to 600 cubic feet of at phere was y 
for each pound weight of common coal; and that part of such quantity 
should be passed through the furnace-bars, and the rest impinged upon 
the fire from above the fuel. 

Thirdly. That to consume the black particles of smoke, and to produce 
perfect combustion in all parts of the fire, it was better to have the means 
of admitting the atmosphere above the fuel through three tubes, opening 
at equal distances through each side of the furnace and one through the 
roof at the bridge —all well perforated outlets; also the means of shutting 
off the supply from either of the side tubes where the fire had become 
sufficiently coked, until more coal was added; by this arrangement, w 
the fuel was liberating the most gas, the isite q ity of phere 
could be impinged upon it, thereby burning the smoke, and generating 
much more heat from the same quantity of coal than is usual. 

Fourthly. That, after the fire had attained a certain degree of heat, a 
constant stream of water, when introduced either through a rose, and 
sprinkled over the fire, or allowed to evaporate through the fire-bars from 
the ash pit, produced a most intense white heat, which could be main 
tained with one-third less coal, and still less of atmosphere. 

Fifthly. That with a powerful exhaust or draught, such as I was enabled 
to use, a fierce white heat could be maintained from fuel composed of 
sixty-four parts common small coal, thirty-two parts clay, and sixteen 
parts water, mixed together and supplied as though it were all coal, and 
that it lasted very much longer. 

If I thought you could find room in your valuable paper for such long 
letters upon one subject, I would send to you occasionally the results of 
other experiments, and more minute details, proving that quite 60 per 
cent. may be saved in the cost of fuel in generating steam; also that the 
black particles of smoke could be readily and usefully burnt, by having an 
absolute command of the draught and proper facilities for supplying 

ph in suffici quantity, and water or steam as required. 

Surrey-square, Old Kent-road, S.E., J. W. Crank, C.E. 

March 9, 1858. 


[We shall aheays endeavour to find room for information of a practical character 
and shall ahcays be happy to receive it. 

















MEETINGS NEXT WEEK. 


Society or Axts,—Wednesday, March 17: “On the past and present 
of French Agriculture,” By Mons, de la Trehonnais, 





Letters relating to the publishing and advertisement department of thia paper are 
to be addressed to the publisher, Mk. Baananp Luxtos, Bagineer-ofice, 163, 
Strand, London, All other letters and communications to be addressed to 
the Editor of Tue EnGinesr, 32, Bucklersbury, London, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and wader is 
half-a-crown ; each line afterwards, sitpence. The line averages eleven words, 
blocks are charged at the same rate for the space they fill. 





THE ENGINEER. — 


FRIDAY, MARCH 12, 1858. 








PROPOSED METROPOLITAN RAILWAY. 


AN attempt is now being made by a very long and very 
earnest appeal “to the inhabitants of London”—“ to the 
shareholders of the Great Western Railway Company”— 
“to the members of the Corporation of the City of London” 
—to the shareholders of the Great Northern Railway 
Company”—and, lastly, by a “ general address to all,” to 
revive a scheme supposed to be long since abandoned, for 
forming a railway through the metropolis between Pad- 
dington and the Post Office. It might puzzle a good many 
—- to know “ the reason why” the inhabitants of Lon- 
on and the several bodies appealed to should be presumed 
to be so deeply interested in connecting Paddington, a re- 
spectable outpost, it is true, but only one out of several 
equally respectable—in connecting, we say, Paddington 
with the Post Office. Why Paddington? Why the Post 
Office? The answer to this is, that the proposed scheme 
only constitutes the thin edge of a very important and 
owerful wedge which it is ultimately intended to introduce 
into the a severing it into several portions or dis- 
tricts, but at the same time affording means of surprisingly 
rapid transits being made between them. All Londoners 
know full well that between the points named, or points ad- 
jacent to them, two great streams of humanity daily 
flow: in the morning eastward, and in the evening west- 
ward—an eternal coming and going, day after day, and 
year after year, without any cessation whatever. They 
know, also, that, in the general intense anxiety to reach the 
respective points, sore troubles besct the traveller; they 
know the amount of accommodation afforded by their dear, 
old, dirty omnibuses, especially when it rains. They know 
what a “ Hansom” can do, and what they have to pay for 
the luxury of a brisk drive, and many of them have experi- 
enced the torture endured in a “ four-wheeler,” drawn he 
poor jaded beast, when a Great Western express train 
to be reached from the centre of London in the space of 
half an hour. Wesay Londoncrs know all this, and there- 
fore they will feel no surprise that the attempt to traverse 
this city with railways should be commenced by one from 
Paddington to the Post Office. 

The Metropolitan Railway Company, in again introdue- 
ing their scheme to the notice of the public, take occasion, 
in a very natural way, to abuse all other plans besides 
their own, which have been suggested for meeting the diffi- 
culty of overcrowded thoroughfares. The directors state 
that since their scheme received the sanction of Parliament, 
the necessity for the accommodation it would afford has 
been rendered more manifest by the various schemes now 
before the public for carrying extensions of other railway 
systems, “at a far greater comparative cost,” through other 
parts of London, and by the “ proposition to subject the 
streets of the metropolis to the inconvenience of tramways 
to facilitate the passage of their overcrowded traffic.” All 
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this is doubtless fair enough, as things go, for a prospec- 
tus, but are the directors quite sure about the adequacy of 
their estimate to carry out their own scheme? It is true 
that their Parliamentary expenses are over, that a contract 
has been taken for constructing the railway complete, for 
the sum of £725,000, and that the cost of the land is stated 
to have been estimated in detail—“ house by house,” with 
“ good-wills, tenants’ interests, &c.” (allowing for resales 
after the surface of the ground has been restored)—at about 
£400,000; yet the total sum of £1,230,000, including 
£330,008 intended to be borrowed at 5 per cent., seems, 
upon a broad and general view of the subject, an inade- 
quate sum with which to complete the intended work. It 
is impossible, however, to decide with any certainty this 
point, except by a very careful and minute examination of 
the estimates. We have no reason to doubt the age ne a 
of the statements put forth, but we cannot help thinking 
that it would have been well for the company, if they could 
have devised some means of guarantecing to the share- 
holders that the capital should not be increased, except in 
cases of extreme necessity. So many thousands of persons 
are now suffering from the baneful habit of continually aug- 
menting capital accounts, by the issue of preference stock, 
for the purpose of carrying out extensions, improvements, 
and alterations of originally sound undertakings, or even 


for the purpose of beautifying stations and constructing 
palatial board-rooms and offices, until the whole of their 


incomes are swallowed up, that we fear most propositions 
for carrying out public improvements, although ever so 
much needed, will for a long time to come be looked upon 
with considerable caution. 

In making these observations, we would not be thought 
to undervalue the great importance of improving the means 
of traversing this great metropolis. We have repeatedly 
urged the necessity of something being done, and that with- 
out loss of time; but we cannot remain silent, so long as we 
see the great injustice done to the original contributors to 
undertakings of this kind. 

The amount now required by the Metropolitan Company 
to be subscribed, is £500,000 in 50,000 £10 shares, the 
remaining portion of the shares being already in the 
hands of the public and the Great Western Railway 
Company. 

The general features of the proposed scheme are, that 
the line shall commence at Paddington by an independent 
terminus, immediately opposite the Great Western Hotel, 
and proceed to King’s-cross, where it will take a direct 
course to the prison in Coldbath Fields, which is to be 
removed. The line will then enter upon a large open 
space, which has been recently uncovered by the City, 
under the powers of the Clerkenwell Improvements Act ; 
and will then cross Smithfield to St. Martin’s-le-Grand and 
the Post Office. The entire length of the line will be a 
little over four miles, two miles of it passing beneath the 
New-road, only one mile of ordinary house property being 
interfered with, Sewers are to be formed under the railway, 
the gas and water pipes remaining as at present; and after 
the railway is constructed, and the works covered in, the 
surface of the ground will be let to reduce the expenses of 
construction, ‘The railway is proposed to be constructed 
with a double line of wile het broad and narrow gauge, 
and the arcade through which it is proposed to pass is in- 
tended to be “ spacious, dry, and well ventilated and lighted.” 
Arrangements are also promised for working the trains by 
locomotives supplied with “ heated water carried with the 
engines,” which are to be fitted with apparatus for con- 
densing the waste steam, thus avoiding “all annoyance 
from smoke, grit, or steam.” ‘That all this can be readily 
done the evidence of Messrs. Brunel, Fowler, and Scott 
Russell is stated to have conclusively proved. In one part 
of the prospectus a fare of threepence is spoken of ; but it 
would probably vary in proportion to the distance travelled 
and accommodation given. The 15 per cent. promised on 
the outlay is, of course, all moonshine—at least, such a re- 
sult could only be attained by very strictly confining ex- 
penses to legitimate objects ; besides this, the estimate of 
the traffic, from which such magnificent results are to flow, 
must necessarily be merely presumptive. 

Upon the whole, looking to the great wants of the metro- 
polis, we believe some such scheme as that proposed by the 
construction of the Metropolitan Railway may answer both 
commercially and otherwise; but it is a grave question, 
taking all Mhatters into consideration, whether any line con- 
structed through London, and suited, as it must be, for a 
very large traffic, should not be constructed above ground, 
and in the light of day. Considering what iron is capable 
of when judiciously used, surely it would be possible to 
construct a railway for light trains on something a little 
more sightly than the Greenwich arches. It would also, 
we believe, be quite possible to avoid the thunderings of a 
passing train, and so render the spaces beneath the railway 
suitable for shops, if not for habitations. An open space 
left between the railway and the tops of sub-structures, 
would do much, if not all that would be required, in this 
respect. Unless the shares of the Metropolitan Railway 
are taken up by the 3rd April, it is proposed finally to 
abandon the project. Setcniing contributors must, there- 
fore, speedily act. 


DISPOSITION AND UTILISATION OF EXCREMENTAL 
SUBSTANCES. 
THERE can be no fear that the measures which may be 
adopted for effecting an improved sanitary condition of 
towns and dwelling-houses will prove inadequate, on ac- 
count either of a deficiency of suggested plans or of the 
precipitate adoption of any one of them. The choice of a 
remedy for an evil of such great and growing magnitude as 
that which has to be removed necessarily demands a large 
amount of deliberation, and a careful consideration of the 
subject in all its bearings. In the delay, hesitation, and 
uncertainty that still prevail with regard to this subject, 
we are, as it were, paying the penalty of previous neglect. 
The plans that have hitherto been adopted mast be regarded 
as merely tentative, or having only a temporary value. 
Some have failed in practice, others have escaped failure 


only because they have not been tried. Of the former 





class we may instance the method of precipitation tried at 
Leicester, and directed chiefly to the conversion of town 
refuse into a material of value for agriculture. Of the 
latter class, to which may be referred the numerous plans 
of deodorising, little need be said, since they consist merely 
in allaying immediate sanitary evil, while the source of 
that evil remains as great as ever. 

During the last few years, since the greater or less 
abolition of the cesspool system, the tendency of practice 
has been to have recourse to an abundant use of water, and 
thereby at least to improve the sanitary condition of 
dwellings. Thus we find that in towns the daily supply of 
water, per head of population, has increased from twelve 
gallons or less, to twenty-five, fifty, and even a hundred 
gallons, this being the case chiefly where water-closets have 
become general. Such a course was the most practicable 
and the most certain to effect the object for the time. But 
it merely resolves the main question into another form ; for 
admitting that by this means dwellings are rendered more 
wholesome, and that the whole mass of solid and liquid 
excrement may be swept away in a state of solution or 
mechanical mixture, before putrefaction commences, or 
advances to any extent, it still remains to determine 
what is to be done with the immense mass of liquid 
which, in the case of London may be estimated at 167 
million gallons daily, so as to prevent its contaminating 
rivers, and, by the putrefaction of the substances it con- 
tains, rendering their water unfit for domestic purposes. 

The efficient solution of this problem of the disposition 
of excremental substances seems to be still remote, but the 
investigation and discussion of the subject have at least 
shown that it involves the consideration of two prominent 
points. First in importance is the fact, constituting the 
sanitary aspect of the question, that excremental sub- 
stances, whether accumulated in cesspools, or disseminated 
throughout large masses of water, as in the present system 
of drainage into rivers, become, in course of time, a source 
of pestilence and disease. In addition to this, we have the 
fact that these excremental substances—the residua of the 
daily consumption of food—contain materials which are not 
only essential for the growth of grain crops, and other 
agricultural produce, but are alsoin the state most suitable 
for this purpose. . 

This agricultural aspect of the question is certainly of 
less immediate and apparent importance, though perhaps 
not of less intrinsic importance, than the purely sanitary 
one, and undoubtedly demands very serious consideration by 
those who devise a system for improving the sanitary 
state of towns, and by those who have to pay for it. 

In a paper read before the Chemical Society, by Mr. 
Dugald Campbell, and published in THE ENGINEER, it 
was shown that in the case of London, the annual amount 
of dry excremental substance produced is, in round numbers, 
upwards of 50,000 tons ; and taking the most trustworthy 
data, this contains constituents that are equivalent to a 
money value of at least £15 per ton. This is now swept 
away in the sewage, and, being distributed through 
about 250 million tons of liquid, contaminates the Thames 
and other streams into which it flows. Now if in place of 
stinking and offensive air, we are cither to have pestilential 
water, or to be compelled to adopt costly methods of obtain- 
ing a water supply, or of purifying that from the rivers, 
while the chief contaminating material contains a money 
value equal to upwards of £800,900 annually, and also while 
we are compelled to have recourse to foreign sources, which 
are probably not permanent, for a supply of manure con- 
taining precisely the same substances which are so largely 
wasted under the present system of sewage, it becomes a 
question of national importance to consider whether excre- 
mental products may not be disposed of in such a manner 
that, while ensuring to the full extent a requisite sanitary 
condition of towns, their agricultural value may be made 
available. 

That the conversion of these products into manure can, 
in this country, be advantageously undertaken as a com- 
mercial enterprise, we do not believe, nor is this the 
question at issue ; but the fact that there is a large daily 
waste of material containing substances essential for agri- 
culture, and which must be got rid of by towns, at con- 
siderable expense, would scem to justify the belief that 
part of that expense might seolitabier be directed to the 
utilisation of these waste products. We believe that it is 
by such a combination of these two objects that they may 
be effected, and that by their combination alone can they be 
effected most inexpensively and efficiently. Nor do we 
apprehend that existing interests would be in any way 
prejudiced by such a course ; the expenditure that has been 
incurred by water companies for purifying the water sup- 
plied for domestic purposes, would not thereby be rendered 
useless, nor, with the present increasing demand for 
manure, would the importers of manure find that their 
trade diminished, so long as their sources of supply remain 
available. 

We have been led to offer these remarks by a project 
which has been brought forward by Dr. Lloyd, and de- 
scribed and illustrated in THE ENGINEER of the week before 
last. Without in any way committing ourselves to an 
opinion as to the value of the method proposed by Dr. 
Lloyd, we wish, from the general importance of the sub- 
ject, to direct attention to this method; and we do so the 
more readily, because it is devised with the view of effecting 
the twofold object of sanitary improvement and _utilisa- 
tion of excremental products. The opinions and data by 
which Dr. Lloyd has been guided are sufficiently detailed 
in the paper read by him before the British Association last 
year, and published in THe ENGINEER of this and last 
week, to render it unnecessary for us to do more than 
offer some general remarks on the principle of his method 
compared with others. ‘The chief difficulty would appear 
to consist in the separation of the water contained in 
both solid and liquid excrement. In solid fieces the 


two tons’ weight would be required for applying half a 


hundred weight of ammonia to an acre. It is true that 
urine also contains 1 per cent. of phosphoric acid, but even 
then the cost of carriage and application becomes so con- 
siderable, that these expenses far exceed the market value 
of the ammonia and phosphoric acid in the state of guano 
or sulphate of ammonia, and superphosphate of lime or 
bones, as generally used. In addition to this it must be 
remembered that it is only in large towns, generally remote 
from agricultural districts, that sufficiently large quantities 
of urine are to be procured, and also that it can be used as 
manure only at certain times of the year. 

The methods that have been tried for the purpose of 
separating the valuable constituents of excremental mate- 
rials from the water with which they are mixed have 
generally failed for this reason, and on account of the 
solubility of those constituents. ‘This was the case with 
the treatment of sewage at Leicester; and although the 
precipitation with lime is still practised in some places, as 
at Croydon, the advantage gained by it is chiefly a sanitary 
one, and the production of manure requires the addition of 
phosphatic and ammoniacal substances, to the precipitate 
obtained in this way from the sewage; since the chief 
portion of the phosphoric acid and ammonia, which prin- 
cipally constitute the manure value of excremental sub- 
stances and of sewage, pass away in a state of solution. 

The consideration of these facts would seem to have led 
to the proposed utilisation of excremental products by 
irrigating land with sewage. Here, again, serious diffi- 
culties have to be encountered. First, the immense mass of 
sewage from a large town—the great cost of laying down 
pipes to convey the sewage to the land on which it is to be 
applied—the difficulty of obtaining, within a reasonable 
distance, a sufficient area for its absorption—and also the 
circumstance that it cannot be applicd during that season 
of the year when its accumulation would be most likely to 
prove prejudicial, The estimates that have been made in 
reference to the sewage of London, and the objections 
raised in connexion with these points, are probably exag- 
gerated, or at least based on data insufficient for deciding as 
to the feasibility of irrigation as a means of disposing of 
our town refuse on any very extended scale. 

The method proposed by Dr. Lloyd is intended to obviate 
all these difficulties, and by substituting solid materials 
in the place of water, to reduce the bulk and weight of 
substance to be removed, to such an extent that it will 
amount to only some six or ten pounds daily for each indi- 
vidual, instead of several cubic feet. The substances which 
he employs for the purpose of covering the natural ill odour 
of solid excretions, and of absorbing the liquid excretions 
—viz., coal ashes and lime—are sufficiently abundant and 
easily accessible to admit of the plan being easily adopted 
as a system, provided it should be found that by this means 
cleanliness of dwelling-houses, together with freedom from 
offensive and unhealthy exhalations, may be insured, and 
that at the same time a material may be produced which 
will be valuable as manure. With regard to this latter 
point it may be mentioned, that the dry solid substance of 
the mixed excretions would bear admixture with twice its 
weight of materials, such as lime and ashes, comparatively 
valueless as manure, and would still have a value of £5 
per ton; but the great difficulty is to be looked for in the 
drying of these mixtures, so as not to undergo putrefaction. 
Some of the results of experiments described by Dr. Lloyd 
are interesting in this respect, and we shall have occasion 
to refer to them subsequently. Itis a question whether the 
effect of coal ashes, consisting chiefly of silicate of alumina 
and peroxide of iron, may not be due to the absorption of 
the soluble substances in urine, in virtue of their chemical 
composition, rather than to the very minute amount of 
carbon contained in the ashes, as Dr. Lloyd appears to con- 
sider. We may, however, express the opinion that the 
plan deserves consideration and trial, by the results of 
which alone its adequacy can be fairly tested. Dr. Lloyd 
states that, by means of numerous experiments, he has 
satisfied himself of the efficiency of his method under all 
circumstances and in all seasons, and he lays great stress 
upon the particular systematic combination of the mate- 
rials by means of which’ the deodorisation and drying of 
the excremental substances is to be effected. In any case 
there seems to be reason for expecting success from some 
such mode of procedure; and although the full realisation 
of both the sanitary and agricultural objects, may require 
modification of the details suggested by Dr. Lloyd, his 
project may nevertheless contain the true principle for the 
solution of this equally important and disagreeable problem. 


PROPOSED EXHIBITION IN 1861. 


Tuk Council of the Society of Arts was specially sum- 
moned on Wednesday, to consider “ whether the society 
should at once announce its intention to direct and super- 
intend an Exhibition in 1861, or any other year ;”’—“ what 
should be the character of such an Exhibition ;”—and 
“ whether the surplus funds, if any, should be appropriated 
by the society to the advancement of arts, manufactures, 
and commerce.” 

Without awaiting the result of the discussion of these 
questions, the Times has raised a general objection to the 
proposed Exhibition, upon the ground that sufficient time 
had not elapsed since the Great Exhibition of the Industry 
of All Nations in 1851, to admit of a renewal of such an 
undertaking ; and, upon the principle of letting well alone, 
it is recommended that, since the success of that exhibition 
was so great, no such attempt should be made now. | 

The facts that there have been other exhibitions in the 
interim, and that, among others, the French Exhibition, 
which wasinferior to that of 1851, owed what success it had 





chiefly to the novel feature of a large collection of pictures, 


| are brought forward in support of this adverse option. 


But such an argument seems to be based upon the erroncous 


water amounts to seven-tenths by weight, and in urine, | assumption that the Exhibition of 1851 is to be taken as 
which contains the substances most valuable as manure, | the type of all succeeding undertakings, that these must 


it is as much as 97 per cent. 


impossible to apply urine as manure; for as it contains, | upon the keenn 
in a natural state, an amount of nitrogenous substance 
equivalent to less than 1 per cent, of ammonia, upwards of ! gratuitous, 


Hence it has been found | necessarily be imitative, and dependent for their success 


ess of public curiosity. tar 
It would not be difficult to show that such a view is quite 
and also that the inferior success of the exhibi- 
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tions that have succeeded that of 1851 may, with good 
reason, be ascribed to their imitative character. There can 
be no question that the possibility of repeating the experi- 
ment of 1851 is very slender at the present time, and 
perhaps may not exist again for ages. But it does not 
therefore follow that no kind of exhibition can be under- 
taken with advantage ; and this is precisely the question 
which the Council of the Society of Arts seems to think 
worth consideration. 

The main element of success in such an exhibition will 
consist in avoiding mere imitation of our former achieve- 
ment. It is not the reproduction of a faded pageant that 
must be attempted, but an exhibition of a more essentially 
utilitarian and commonplace character than that of 1851. 

It is by no means necessary that the savage of the Sand- 
wich tents should show his cup of matting, the Austra- 
lian his boomerang, or the nuns of Madeira their lace. These 
are representatives of industrial arts that are rather decay- 
ing or stagnant, and the lesson that can be learned from 
them, probably does not require repetition now. But it is 
still more probable that, after the lapse of ten years, the 
engineers of Manchester and other industrial chiefs will 
have produced something worth showing, not only to the 
world at large, but especially to those more directly con- 
nected with industrial progress. Our transatlantic cousins 
may also find some substitute for their light carriages, which 
may have come into existence since 1851, and with which we 
might remain longer unacquainted, except by an exhibition 
of the kind now referred to. 

That the artisans of foreign countries entertained exag- 
gerated expectations of gain to arise from the Exhibition of 

1851, was certainly not justified by the character of that en- 
terprise, and the fact that they were not realised, cannot be 
used as an argument against another exhibition, but would 
rather serve to show the utility of such a means of compar- 
ing the industrial condition of different countries. 

There is also another reason that favours the plan sug- 
gested by the Socicty of Arts, and that is, the opportunity 
afforded by industrial exhibitions for ascertaining defi- 
ciences in various branches of the industrial arts, and the 
direction in which improvement may be most beneficially 
sought for. At present the means of acquiring this know- 
ledge is but very slight, and although there are many 
questions connected with productive industry, which might 
profitably engage the attention of scientific men, they 
remain unnoticed, simply because they are not known, 
As an instance of this we may mention the printing of 
indigo upon cotton cloth, for which purpose a method was 
devised by Mr. Bennet Woodcroft, that is mechanically 
perfect, but which is in abeyance simply from the want of 
a chemical means of deoxidising the indigo, which will not, 
like that hitherto used, have the effect of corroding the 
copper printing-rollers. Numerous instances of this kind 
exist, and there is every reason to believe that, if there 
were greater facilities of intercourse between scientific men 
and those engaged in productive industry, very great ad- 
vantages would result. 

The industrial arts have, indeed, hitherto stood alone, in 
not being represented at any periodical gathering. Agri- 
culturists have their annual meetings, at which they show 

each other and the public the cattle they have bred, and 
make known results of observations, not without advantage. 
Engineers have their institutions; scientific men assemble 
yearly at a British Association ; and it might be expected 
that an occasional Industrial Exhibition would afford to 
those engaged in industrial pursuits, the best opportunity of 
comparing progress, and contributing to general improve- 
ment, without giving any just reason to fear that such 
periodical gatherings would be barren or superfluous. 

Such a view, it is to be hoped, will guide the Society of 
Arts in their proceedings with regard to an Exhibition at 
some future time; and although it may be safely assumed 
that the mere repetition of a Crystal Palace entertainment, 
would be foredoomed to certain failure, there is good reason 
to anticipate the success of an undertaking less splendid in 
degree and quite different in character. 


RAILWAY COMPETITION, 


To what depths of despondency are unfortunate railway 
shareholders doomed to be reduced ? We mean, of course, 
original shareholders—for the holders of preference stock, 
although in numerous cascs in no very enviable position, 
either as regards the present productiveness of their rail- 
way investments, or the prospect of their remaining even 
as productive as at present, are infinitely better off than 
the former class—those martyrs of the community who 
bleed for the good of an ungrateful public. As, however, 
there are men in the political world who, although profess- 
edly averse to govern, nevertheless accept office in the 
interests of the country, being irresistibly thrust into posi- 
tions of opulence and power, in which they enjoy the choicest 
bits of patronage, yet, according to their own showing, 
sacrifice themselves for the good of the community—so are 
there those in the commercial world whose fate it appears 
to be to contribute to many gigantic national undertakings 
solely for the benefit of those among whom they dwell, their 
own interests, if we may judge from facts, being in no way 
mixed up with the objects for the promotion of which alone 
they appear destined to live. As some politicians no sooner 
cast aside the reins of power in disgust at the difficulties that 
stand in the way of their progress, than others are bold 
enough to handle them, although compelled to take the 
same road, so we not unfrequently find that as soon as it is 
discovered that established railway companies fail to cover 
the country adjacent to their main lines, independent asso- 
ciations are forthwith started, and subscribers found to bear 
the brunt of an undefined first cost, besides having to meet 
every opposition at the hands of their powerful neighbours, 
who, like the dog in the manger, cannot themselves fairly 
derive benefit from the district through which the so-called 
competing lines run, and yet must be for ever at war with 
them, fighting for every inch of ground, and only giving 
way or coming to amicable arrangements when all the 
combatants are brought to the brink of ruin. ‘The ori- 
ginal contributors to undertakings thus projected, in 
Spite of the most adverse circumstances, form, however, 





but one section of those public benefactors to whom we 
are indebted for many of the lines which are at 
present constructed, and without whose aid England 
might have been as slow as Russia in the growth 
of her railway system. There is another species of the 
same genus to whom the public owes as great a debt of 
gratitude, namely, the original subscribers to our parent 
grand trunk-lines themselves, which have from time to 
time grown longer and longer, and by means of branches 
ramifying in all directions, have embraced successively 
larger and larger districts of country, until they have by 
degrees interlaced with each other. Experience shows us 
that these contemporaries, as they may be called, of the 
most active railway days, are as fiercely antagonistic 
to each other as they are to any modern intruders 
into their respective domains. Considering that four points 
of the compass separate each of the main lines out of London, 
it might be supposed that ample opportunity would exist 
for cach of them to obtain a respectable amount of business 
without interfering with one another, but, what with ex- 
tensions, branches, and amalgamations with other origi- 
nally independent lines, there exists scarcely a single sys- 
tem, having a metropolitan terminus, which does not in its 
course intersect one or more lines of another company. In 
such cases, which are unavoidable, if the country is to 
be adequately traversed by railways, every endeavour 
should be made fairly to adjust the relative claims of each 
company, and among the class of men constituting railway 
boards, we should expect to find those who would arrive at 
a satisfactory understanding in matters of this kind with 
peculiar readiness. Where the object of each company is to 
act with common fairness towards others, it is diffi- 
cult for the public to understand how it is that so much 
time is lost, and how so many obstacles exist to the adjust- 
ment of differences. 

It is true that the public has not directly much interest 
in the amicable solution of railway companies’ quarrels, 
but indirectly it is interested in them to an extent which 
it is difficult to measure, as no one can predicate the evil 
consequences of disagreements such as those which we but 
too frequently witness. 

It will be anticipated that these remarks are called forth 
by the present most unseemly and disreputable contest, 
which is now being carried on by two of the most powerful 
and respectable railway companies in the kingdom, namely, 
the North Western and the Great Northern. As all our read- 
ers are probably aware, owing to a recent arrangement of 
the Great Northern Railway Company with the Sheffield 
Railway Company, the former company have opened a 
through communication by their line to Manchester, which 
act, in the present unbridled state of rival companies, was 
naturally looked upon as a trespass upon the North 
Western district. Negociations were, after some time, 
entered into between the two companies, for the purpose of 
establishing an equality of fares, which operated well for 
a period, both companies being, happily for the public, 
kept in check to some extent by the Great Western Rail- 
way; but owing to some personal disputes, as we under- 
stand, between the officials of the two companies, the 
whole spirit of the arrangement has lately been entirely 
set aside, the letter of it, however, being still adhered to. 
The fare between London and Manchester by either line 
is to this day the same, but that fare is reduced to the mani- 
festly non-paying rate of two shillings and sixpence. In other 
words, the fare to Manchester and back by either of the lines 
of the most respectable and powerful companies in the king- 
dom, is reduced by their miserable petty jealousies to the sum 
of five shillings. Are the public benefitted by this? Certainly 
not ; for to what end can such reckless proceedings come, 
other than a determined combination at last, when each com- 
pany shall have grown tired of the game they are now 
playing, which probably will force upon the public some 
exorbitant charge. The time when the two companies shall 
cease to battle with each other, would seem now not to 
depend upon the present body of directors, for it is diffi- 
cult to imagine that the men who have so grossly 
abused the confidence reposed in them, and who have 
so far lowered themselves as to become parties to so 
unseemly a contention, can be possessed of sufficient 
good sense or honesty to bring matters to a successful 
termination. The end must lie with the sharehold- 
ers of the respective companies, who deserve all they 
suffer if they allow such men as those composing the present 
boards to retain any longer the management of their 
property. Unfortunately, like all other losses, that caused by 
the ruinous competition now going on between the two com- 
panies referred to, is altogether borne by the holders of 
original stock. The preference shareholders have, in this 
case, nothing immediately to fear, although no one can 
adequately estimate the permanent depreciation which 
their own property undergoes ; but the immediate results 
press most heavily and most unjustly upon the original 
shareholders. Cannot a few of these combine together for 
their common good, or is their humiliation so complete that 
they rest contented to suffer, without murmuring, so dis- 
graceful a sacrifice of their rights? The Great Western 
Railway Company have very wisely, until the last few days, 
kept aloof from joining in these worst of all crusades 
against the right of every company to share the traffic of 
districts through which their lines run, but they have at 
last been compelled to give in, and adopt the tariff of the other 
lines. The general result upon the receipts of companies so 
sacrificing the property of their shareholders may be judged 
by the effects produced in the case of the North Western Rail- 
way Company, whose income during the present year has been 
some £47,000 less than in the corresponding period of last 
year, equal to nearly £5,500 per week, whilst their work- 
ing expenses have been considerably increased instead of 
being diminished. It is well known that, during the last 
six mouths, a series of vexatious bickerings has been going 
on between this company and others, the effect of which is 
apparent by the result just stated. The North Western 
and Great Northern Companies are, unfortunately, not 
alone in carrying on a disgraceful competition, such as the 
one we have noticed, for the South Western and South East- 
ern Companies, as regards their fares between London and 
Reading, stand in nearly the same relation to each other as 





the former ones ; but in this case the fares are not anything 
like so disproportioned to the distance travelled, as 
charged between London and Manchester. 

We cannot but express a sincere hope that the directors 
of these several companies may, at the first opportunity, be 
strictly called to account, and that they will either be com- 
pelled to adjust their several differences one with the other, 
or be made at once to give place to men who have a better 
appreciation than they themselves have of the important 
trusts reposed in them, 


ARTISTIC COPYRIGHT. 


THERE needs no stronger proof of the unsatisfactory condi- 
tion of our copyright lows in relation to works of art than 
the universal and unblushing frauds that are being per- 
petrated constantly with impunity in reference to this class 
of property. It is certainly a crying evil that the highest 
genius amongst us is left most unprotected. The rapid 
improvement of taste in matters of this kind, and the mul- 
tiplication of the patrons of art, render the subject of wider 
interest, and we are glad to see a movement begun for the 
correction of the anomaly. A digest of the law on this 
subject has just been prepared under the direction of the 
Society of Arts, which gives a very compendious, and, at 
the same time, very lucid view of the whole matter. 

The common law recognises the right of property in any 
work of art before publication, but affords no protection 
after. The statute law professes to step in and supply the 
defect. This it does, however, very imperfectly, for it 
gives an artist no copyright in his pictures, as such, bat 
only for the purposes of engraving. ‘The purchasers of 
origival pictures have no protection against pirated copies. 
The public are in no way defended against spurious imita- 
tions of original pictures, and are open to the grossest 
frauds. Architects are quite unprotected against the 
piracy of their designs, after publication, unless they are 
engraved. The imperfect copyright that does exist in 
relation to these works is only for twenty-eight years, or a 
little more than half the time of that of a literary work. 

The law, then, only regards a picture in relation to its 
engraving value, and leaves unrecognised its highest worth. 
The wretched deceptions that are constantly practised in 
the sale of spurious imitations of valuable pictures are not 
offences in the eye of the law. ‘The recent ease of The 
Queen v. Closs proved that it was no offence to sell a 
spurious Linnell as a genuine one. This cheat could not 
be brought under that very wide description of offence, 
obtaining money under false pretences. It proved that the 
forgery of the artist's name on the picture was no forgery in 
the eye of the law. In fact the only existing limit to this kind 
of rascality is the extent to which the public can be gulled. 
No wonder, then, that after every noted exhibition we see 
a plentiful crop of imitations. “ The Death of Chatterton,” 
to wit, is now to be had in any number, and colourable 
imitations of it adorn countless dealers’ windows. The 
barefaced impudence with which spurious paintings are 
foisted on collectors is something incredible. A curious 
illustration of this occurred at the late Art Treasures 
Exhibition. There were there exhibited a series of 
academical studies by Mulready, the property of a large 
collector. Mr. Mulready himself, when visiting the exhi- 
bition, detected one of the series as a spurious work, much 
to the chagrin of the owner, me | but he could have 
detected the fraud, certainly, so well was the spurious 
drawing executed. Indeed it is quite clear that this 
nefarious trade is quite good enough to tempt artists of no 
mean power to embark in it, so well are the spurious paint- 
ings often executed. At this hour a contest 1s going on as 
to who is the possessor of the genuine picture of a celebrated 
Scottish artist, there being two pictures fe similes of each 
other, both costing very large sums, and both believed by 
their owners to be genuine. The revelation must come, 
ere long, to the annoyance of one of these patrons of art, 
who will find himself not only robbed, but without 
redress. 

There are crying demands for an alteration in the law in 
this respect, for the protection of property. Pictures are 
very largely bought by capitalists as an investment, and 
surely this class of property has equal claims with any 
other on the protection of the State. There is, however, 
higher ground. The genius of the artist is amongst the 
brightest gifts of humanity, and is intended to effect a high 
and noble work in the education of the world. © 
noblest worker in the State surely has claims on its pro- 
tection. The most perfect effort of human genius ought 
surely to be surrounded with protection equally with the 
labour of the humblest artizan. 

Photography is as yet unknown to English law, and 
enjoys no protection of any kind whatever. It is, how- 
ever, assuming a form and becoming of an importance 
that demands the care of the State. ‘The crying evils of 
picture dealing demand speedy legislative interference, and 
any measure for protecting artistic copyright would plainly 
be defective that did not furnish protection also to the 
photographer. 


THE PROGRESS OF ART-EDUCATION, 


Ir must have been matter of gratification to every one 
taking an enlightened interest in our national progress and 
prosperity, broadly considered, to see the popular and 
liberal ground taken by the Department of Science and 
Art in the promotion of art-education. To this important 
fact we mainly refer the rapid progress made in the work— 
progress, we believe, nah ented in any similar under- 
taking, and progress which, if continued, must soon over- 
take the wants it is designed to meet. Recently published 
statistical accounts of the various schools of art, taken in 
conjunction with other information we possess, show in a 
remarkable manner how the popular principle we have 
named affects not only the aggregate of what has been done, 
but, in individual cases, reverses all the ordinary rules of 
success. It would be invidious to name special localities, 


perhaps, more than generally ; but when we see the largest 
towns in the kingdom, and towns whose industry is depen- 
dent on the knowledge which art only can supply, succumb- 
ing in the department’s competitions to places with only 
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one-fifteenth of their population —with an industry pointing 
in no sense to artistic reqairements—and with a school of 
art of pon J one-fifth the age, we cannot help coming to 
speedy and decided conclusions. Here, certainly, is a re- 
markable fact, worthy of general consideration, but espe- 
pecially worthy of inquiry by the department itself, if, 
indeed, it is not already cognisant of the causes which lie 
at its root.. This fact has already reached an influential 
portion of the Legislature, and will have its effect there. 

Our inquiries have made us acquainted with the fact that 
this unusual and unprecedented success is the result of long 
and carefully planned, vigorously executed popular instruc- 
tion, having its commencement before the department’s 
existence, but now bearing fruit under its fostering care 
and through its co-operation. The germs of this success 
were planted by uninfluential hands, so far as position 

‘oes ; they have been watched, and nurtured, and guided 
, the same hands to the present hour, every adventitious 
aid having of course been rendered tributary, and the de- 
partment having afforded inestimable services. But still 
the popular element is and has ever been predominant. 
Attempts have been made to superscde it, to over-influence 
it, to pooh-pooh it, to “ burk” it; but there it still is, and 
hence this extraordinary success. The work has a sound 
basis and a healthy pulse, and therefore it succeeds. It is 
an education, a production, an evolvement—not a superin- 
ducement, nor a tender exotic, nor an offspring of patronage 
—it therefore grows with vigour, and puts forth hale de- 
velopments. The fact is noteworthy, and we therefore give 
it prominence. 

“eeling thus, we exceedingly regret the springing up of 
a feeling—already, we fear, very general, and apparently 
with sufficient foundation—that the department has re- 
cently been less zealous in supporting this popular principle, 
and that it has at least been a party to proceedings calcu- 
lated fo do injustice to those who must be most efficient as 
its coadjutors or agents in making art-knowledge popular 
with the masses of our people. 

The department, some three or fonr years ago, offered 
prizes of the value of £1 to all schoolmasters or pupil 
teachers who would attend a school of art and pass an 
annual examination. Up to the present year these prizes 
have been faithfully given, and have afforded great satisfac- 
tion and stimulus to the receivers. No notice, that we are 
aware of, has been given that the value of such prizes would 
be reduced. Yet, to the disappointment of everybody con- 
cerned, the prizes awarded this year are certainly not more 
than one-third the value of those heretofore given. It can- 
not be wondered at that a general dissatisfaction has been 
excited, and that there is a very sore feeling abroad on the 
subject. We exceedingly regret this, and should be glad 
to see some explanation which shall set the matter at rest, 
and prevent the mischief that impends, if, indeed, mere 
ay ona could do this, 

Ve have another, and, as it seems to us, still more serious 
matter to which to call attention. The department offers to 
the teachers of public schools, who will pass their examina- 
tion for competency to teach drawing, an annual payment 
of from £5 to £8. ‘Teachers in considerable numbers have 
submitted successfully to the examination, have obtained 
the department’s certificate of competency, and naturally 
look for the promised reward. They have hitherto, how- 
ever, we believe, looked in vain. On applying for an ex- 
planation of the reasons why the payment is withheld, they 
are informed of a condition never before mentioned, and 
told that the drawing certificate payments cannot be 
awarded till after some subsequent formality has been gone 
through by the Committee of Council on Education—a for- 
mality of the most indefinite character, both as to its nature, 
results, and time. Schoolmasters think themselves un- 
justly treated, and, if the facts we have stated be true, we 
think not without some reason. 

Whilst we regret all this, as affecting the progress of art- 
education in the most serious manner, we are driven from 
new ground to an old conclusion—the department needs an 
agency that shall link it more sympathetically with popular 
feeling, and which shall prevent the occasions out of which 
spring up hindrance or distrust. Some special link is 
needed to keep the regulations and practice of South Ken- 
sington in harmony with the feelings and wants of the 
popular world on which the department has entered, and in 
which its great triumphs and most abiding suecesses are 
destined to « achieved. 


TESTIMONIAL TO MR. C. T. PREBBLE. 

On Monday evening a pleasing tribute was paid to this gentle- 
man, on the occasion of his leaving England for service on the 
Riga and Dunaburg Railway. Mr. Prebble was the engineer for 
Messrs. Peto, Brassey, and Betts on the Victoria (London) Dock 
contract, and so ably had he performed this duty that on his 
appointment to the staff of the Riga and Dunaburg Railway, 
under the contractor, Thomas Jackson, Esq., of Pimlico, those 
with whom he was associated in carrying out the contract for 
the Victoria Docks, desired to give him, on parting, some sub- 
stantial proof of their esteem. About forty friends were ac- 
cordingly invited to a supper on the occasion, at the Bell and 
Anchor Hotel. 

After supper, the chairman, Mr. Bowman, presented Mr. 
Prebble with the following testimonial, written on parchment, 
accompanied with a very splendid gold watch and chain, and a 
masonic ring :— 

“Charles T. Prebble, Esq. 

“ Dear Sir,—We, the undersigned employés and tradesmen 
connected with the Victoria (London) Docks, congratulate you 
on your appointment as agent on a portion of the Riga and 
Dunaburg Railway, and to express our united and sincere wish 
that it may be in every way beneficial to yon, both socially and 
pecuniarily ; but we cannot allow you to depart from among us 
without expressing our regret at losing the society of one whose 
gentlemanly bearing and kind urbanity of disposition have won 
the regard and endeared you to every one (irrespective of station) 
with whom you have been associated, We assure you that we 
shall remember with feelings of the liveliest emoticn the desire 
that has ever actuated you to promote the comfort and hap- 
piness of all whom your professional occupation has brought you 
in contact with. We beg your acceptance of the accompanying 


testimonial as a mark of the high esteem we entertain for you.” 
(Here follow the signatures of Messrs. Bidder, Betts, Courtenay, 
&ec., about forty in number.) 





Mr. Prebble returned thanks in a feeling manner, and 


ment in the process of making wrought-iron beams or girders.”—A com: 
munication. 


remarked that this day was fraught with much happiness to him | 997° "Sony MM acretosH, North Bank, Regent's-park, Middlesex, “ Im: 


—first, in the birth of a daughter; and secondly, in the very 
handsome present and written testimonial he had just received. 

The first toast was “The Queen, and all the Royal Family,” 
then followed “‘ Prosperity to the Victoria Docks,” “The Con- 
tractors and Lessees, G. P. Bidder, Esq., R. Stephenson, Esq., 
Mr. Hartland,” and others, all of which were drank with the 
usual honours. 

The “ Press” was proposed by Mr. Robinson, and responded to 
by Mr. Branscombe, who, while feebly (as he said) representing 
the press, considered that the compliment ought not to pass un- 
anawered. He very happily dwelt on railways and a free and in- 
dependent press as the great civilisers. The introduction of the 
railway system predicted a happy future for Russia. In appoint- 
ing Mr. Prebble to an important position on the railway before 
alluded to, Mr. Jackson, the contractor, paid a twofuld compli- 
ment—first to the engineering profession in the person of a very 
eminent representative, and secondly to the country, for in him 
they had the type of a thorough English gentleman. 

Some excellent singing followed, in which Captain Cameron, 
dock-master, Mr. Buckle, Mr. Morton, Mr. Brewster, and others 
took part. The company separated at an early hour in the 
morning. 
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Grants of Provisional Protection for Six Months. 

247. Grorek Ricnarpsox, Copenhagen-street, Islington, and WILLIAM 
Ricuarpson, Ranelagh-grove, Pimlico, Middlesex. ‘‘ The construction of 
three-wheeled carriages, and omnibuses so constructed, to be called first- 
class omnibuses.”— Petition recorded 10th February, 1858. 

284. Pierre Mowinani, Marseilles, France, ‘An improved composition, to 
be used externally, for preventing sea sickness and illness arising from 
similar causes.”—/’etition recorded 15th February, 1858. 

307. Everne CUVELIER, Arras, France, “‘ Improvements in steam engines.” 

309. WitttaM Epwarp NeEwTon, Chancery-lane, London. “‘ An improved 
optical instrument, which the inventor i a ‘Trop a. 

ication from Gi i Caselli, Florence. 
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provements in the construction and laying of telegraph cables.” —Peti- 
tions recorded 24th October, 1857. 

2711. James FaircLoues, Joun Fatrcioven, and Jonn Cowax, Liverpool, 
“Imy ts for suspending and working window hangings and other 
drapery curtains.” —Petition recorded 26th October, 1857. 

2720. Tuomas MotrraM, Rockingham-street, Sheffield, Yorkshire, “ Im- 
provements in knife handles.”—Petition recorded 27th October, 1857. 

2729. WitLtaM SmitH, Salisbury-street, Adelphi, London, “ Improvements 
in coupli or connexions for shafts.”—A communication from M, 
Blondel, Deville, Rouen, France. 

2743, RoBERT ALEXANDER RONALD, Paisley, Renfrew, N.B., “ Improvements 
in the manufacture of shawls.” 

2744. WILLIAM GREENING, Lower Edmonton, Middlesex, “ Improvements 
in enamelling and ornamenting metals and other surfaces.”—Petitions 
recorded 28th October, 1857. 

2746. DANIEL DE LA CHEROIS GOURLEY, Wilton-house, Regent’s-park, “ Im- 
pr in ambul carriages.” 

2750. WiLLIAM PapGett, Poole, Dorsetshire, “ The manufacture of earthen- 
ware pipes for drains and sewers.” 

2752. Epuratmm Smits, Carlisle-street, Middlesex, ‘‘ An improved safety 
hook or fastening, particularly applicable to securing watch chains and 
watches to wainscoats and other garments.”—Petitions recorded 29th 
October, 1857. 

2756. Henry CHARLESWORTH and WILLIAM CoarMaN, Huddersfield, York- 
shire, ‘‘ Improvements in machinery or apparatus for preparing woollen 
or other fibrous substances to be spun.” 

2759. WILLIAM Harwoop, Mendlesham, Suffolk, “Improvements in reaping 
machines.” 

2764. MALCOLM Stopart, Golden-square, Middlesex, ‘* An improvement in 
the construction of the sound boards of piano fortes.”— Petitions recorded 
30th October, 1857. 

2766 Grorck BELL GaLLoway, Basinghall-street, London, ‘“ Improve- 
ments in the construction of merchant ships and other vessels, in motive 
powers, propulsion, and boiler furnaces.” 

2770. LEoN Dg& LaNnprort, Higher Broughton, Manchester, “ An apparatus 
ad prot ig the tents of pockets of wearing apparel from theft and 

oss,”” 

2771. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in the construction of boats.”—A communication. 

2773. WitLiaM WooDHEAD, JAMES WooDHEAD, and Jonun Woopngap, 
Eccleshill, near Leeds, Yorkshire, ‘‘ Improvements in the manufacture of 
kiln tiles, and in the machinerygor apparatus employed therein.” 

2774. Peter Gaxpitass, Worksop, Nottinghamshire, ‘‘ Improvements in 
washing machines.” 

2775. Propromos B. KyisHoG.0o, Constantinople, “Improvements in ob- 
taining and applying motive power.”— Petitions recorded 31st October, 1857. 

2783. CHARLES ILEs, Birmingham, “ Improvements in wardrobes or similar 

tacles for articles of dress.” 














311. Joun Henry Jounson, Lincoln’s-inn-fields, Middlesex, ‘‘ Improve- 
ments in machinery or apparatus for making bolts at.d rivets.”—A com- 
munication from Jean Baptiste Fondu and Emile Boin. 

313. Harrison Buair, Kearsley, Lancashire, ‘‘ Certain improvements in 
the method of recovering sulphur which has been used in the manu- 
facture of soda ash, and in the apparatus connected therewith.”—/’etitions 
recorded 18th February, 1858. 

315, Joskpu Beatriz, Lawn-place, South Lambeth, Surrey, ‘‘ Improve- 
ments in locomotive and other steam engines, parts of which improve- 
ments are respectively —— to other purposes.” 

317. JouN MitNe Syers, Liverpool, “ Improvements in the decomposition 
of salt, and in the abstracting of metals from their ores.” 

319. Rosert Grirritis, Mornington-road, Regent’s-park, Middlesex, ‘* Im- 
provements in screw propellers and apparatus for governing engines used 
to give motion to screw propellers.” 

321. Thomas BRazEnor, sen., and Grorek Brazenor, jun., Birmingham, 
“Certain improvements in mill-bands.” 

323. James Epoar Cook, Greenock, Renfrew, N.B., “ Improvements in 
binnacles or apparatus for holding marine compasses.” 

325. Wiuttam CLARK, Chancery-lane, London, ‘‘ Improvements in filtering 
water, and in apparatus for the same.”—A communication.—Petitions re- 
corded 19th February, 1858, 

327. Ropert Litre, Glasgow, Lanark, N.B., “ Impr 
or apparatus for washing and mangling.” 

329. WiLLIAM THoMpPsoN, Glasgow, Lanark, N.B., “‘ Improvements in testing 
and working electric telegraphs.” 

331, G1acomo GENTILE, Queen-street, Cheapside, London, ‘‘ Improvements 
in ornamenting lace, netted, knitted, and woven fabrics.” 

333, Bsn 9 Mari£E Baupouiy, Paris, ‘‘ Improvements in electric telegraph 
cables.” 

335, HeNrY Rey-Rimexs, Brussels, Belgium, ‘‘ A new process of manufac 
turing potato meal or fecula.” 

337. WituiamM CLARK, Chancery-lane, London, ‘‘An improved rotary 
engine.”"—A communication. 

339. Gror@k CaTLIN, Brussels, Belgium, “ Improvements in the constru c 
tion and propelling of steamers,”—/'etitions recorded 20th February, 1858 
341 Groree Scuaus, Birmingham, ‘A new or improved manufacture of 

certain kinds of printing type and other printing surfaces. 

343, Wituiam Cory, jun., Gordon-place, Gordon-square, Middlesex, ‘* An 
improvement in the manufacture of artificial fuel.” 

345. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ An improve- 
ment in treating ores of precious metals.”—A communication. 

347. Joun Ports, Park-street, Southwark, Surrey, *‘ Improvements in 
machinery for catting and shaping toothed gearing.”—Petitions recorded 
22ud February, , 

349, Ricuarp TeL¥orp and Micnag. Hors, Birmingham, “ Improvements 
in castors for furniture.” 

351. Witt1AM McLennan, Glasgow, Lanark, N.B., “ Improvements in the 
manufacture or production of boots, shoes, and other coverings for the 
feet.” 

353. Epwarp CLARENCE SuEerarD, Jermyn-street, St. James’s, Middlesex, 
*‘An improvement or improvements in depositing metals and metallic 
alloys by electricity.” 

355. Gror@e Frrogrick Wuirr, Mark-lane, London, ‘‘ Improvements in 
doors and other locks.” 

357. Witttam Epwarp Newton, Chancery-lane, London, “ An improved 
process for producing photographic pictures or designs on the surface of 
stone or metals, so that impressions may be taken therefrom by the pro- 
cess of lithographic printing."—A communication from A. Cutting, and 
Lodowick H. Bradford, of Boston, Massachusetts, United States.”—Peti- 
tions recorded 23rd February, 1858. 

359. SypNgy SmiTH, Hyson Green Works. Nottinghamshire, ‘‘ Improve- 
ments in apparatus for insuring the correct action of the safety valves of 
steam boilers.” 

361, ALEXANDER Hector. St. Cyrus, Kincardine, N.B., “ Improvements in 
apparatus for taking or catching fish.” 

363. CHARLES GirarpET, Vienna, Austria, ‘A new moveable shaft bearer 
or supporter of coaches.” 

365. JAMES PETRIE, Rochdale, Lancashire, ‘‘ Improvements in apparatus for 
regulating the flow of steam.” 

367. WittiaM Epwarp Newton, Chancery-lane, London, ‘‘ The application 
to carts or other vehicles of apparatus for weighing the load contained in 
such vehicles,”—A communication 

369. Henry Brownina, Avon Cottage, Clifton-road, Bristol, ‘‘ An improved 
composition for covering iron and other ships’ bottoms and other sur- 
faces.” 

371. Ropert FreperickK MILLER, Hammersmith, Middlesex, “ Improve- 
ments in omnibuses.”— Petitions recorded 24th February, 1858. 
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370. Watter Kitrrsper Foster, Maine, United States.—Deposited and 
recorded 24th February, 1858. ‘ 

386. ALEXIS JEAN DessaLes, Rue des Enfants Rouges, Paris.—Deposited and 
recorded 27th February, 1858. 


Patents on which the Stamp Duty of £50 has been Paid. 
478. Rosert Bosy and Thomas Cooper BrinemaN, Bury St. Edmunds, 
Suffolk. —Dated 8rd March, 1855. 
488. Arsenk Louis Garnier, Guernsey.—Dated 5th March, 1855. 
466. WittiaM Grorak Henry Taunton, Liverpool.—Dated 2nd March, 
1855. 





481. Cuarurs ILEs, Peel Works, Birmingham.—Dated 3rd March, 1855. 
489. Joun Lewis, Elizabethtown, New Jersey, United States.—Dated 5th 
Mareh, 1855. a 

581. WitttaM Lister, Dunsa Rank, Yorkshire.—Dated 14th March, 1855. 

486. ‘ed Horcnkiss, New York, United States.—Dated 5th March, 
1855. 

662, Henry Davis Pocutn, Salford, Lancashire.—Dated 6th March, 1856. 

504. JosspH Coorsr, Birmingham.—Dated 7th March, 1855. 

505. Wittiam WeiLp, Manchester.—Dated 7th March, 1855. 

522. Joun Norton, Dublin.—Dated 8th March, 1855. 

525. JULIAN BERNARD, Club Chambers, Regent-street, London.—Dated 8th 
March, 1855. 

529, James Bou.oven, Accrington, Lancashire.—Dated 9th March, 1856. 


Notices to Proceed. 

2705. Feuton CHartes Kirkman, Royal-street, Lambeth, Surrey, “Im 
pr its in hinery for winding and unwinding ropes and cables, 
which are applicable to electric cables for submarine pu ‘wg 

2706, ALFRED Vixcent Newton, Chancery-lane, London, ‘An improve- 











2786, James AppeRLY andj,WILLIAM CLIssoLD, Dudbridge, Gloucestershire, 
“ Improved means of, and apparatus for, feeding fuel to furnaces.” 

2785. JAMES APPERLY and WILLIAM GLISsOLD, Dudbridge, Gloucestershire, 
**Improvements applicable to carding and condensing engines.”—Peti- 
tions recorded 2nd November, 1857. 

2793. RupoLPu WapPENSTEIN, Manchester, “ I ts in doctors or 
scrapers used for cleaning engraved surfaces.” 

2794, ANTHONY CHARLES Sacre, sen., Brussels, Belgium. ‘‘ An improved 
apparatus for measuring water "— Petitions recorded 3rd November, 1857. 
2801. Roman Ionace CHARLES Dvusus, Brussels, Belgium, ‘‘ A method of 
treating certain plants or vegetable substances in order to extract from 
the same, first, a kind of fecula or farina, proper both for alimentary and 
finishing or starching purposes, second, an alcoholic liquor, and third a 

natural ferment or yeast.”—Petition recorded 4th Novenber, 1857. 

2817. Germain CanoumL, Paris, “ Imp ts in the facture of 
matches.”’— Petition recorded 6th Noveniber, 1857. 

2824. Joun Abas, Queen’s-road, Dalston, Middlesex, ‘‘ Improvements in 
revolver fire-arms.”—Petition recorded 7th November, 1857. 

2845. PeTeR MappEN, Russell-place, Dublin, ‘‘ Improvements in kilns, for 
drying corn, malt, or other granular substances, part of these improve- 
ments being applicable to the screening or sifting of such substances 
during the process of drying.”—Petition recorded 11th November, 1857, 

2854. FRANCOISE HONORINE FELICIE BERTRAND DE Stvray, Paris, “‘ Certain 
improvements in the construction of bedsteads.”—Petition recorded 12th 
November, 1857 

2897. WiLt1AM SmitH, St. Paul’s-corner, Norton, near Malton, Yorkshire, 
“ An apparatus for the purpose of protecting the turnip crop, by destroy- 
ing the turnip fly and other insects which are injurious to turnips and 
other plants.” 

2912. THomas FREDERICK Brasson, Birmingham, and Groret Hvenss, 
Yardley. Worcestershire, ‘‘ Improvements in door springs.”—Petitions 
recorded 19th November, 1857. 

3196. PerrrR WILLIAM Barkow, Great George-street, Westminster, ‘ Im- 
provements in the permanent way of railways.”—Petition recorded 31st 
December, 1857. 

42. JuLEs ALPHONSE Matuixu Cuavurovr, Paris, ‘ Certain improvements 
in the construction of axle boxes and axle bearings.”—Petition recorded 
9th January, 1858. 

80. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in hi for the facture of pipes and tubes.”—A communication, 
-—Pelition recorded 18th January, 1858. : 

181. James Cuttps, Belmont, Vauxhall, Surrey, ‘‘ An improvement in the 
manufacture of the boxes or cases used for night lights.”—Petition 











recorded 1st February, 1858 

225, Witu1aM Batu, Rothwell, near Kettering, Northamptonshire, “ Im- 
provements in the construction of ploughs.”—Petition recorded Oth Feb- 
rucry, 1858. 

245. Rictarp Carre, Charing-cross, Westminster, ‘‘ Improvements in 
clarionets.”— Petition recorded 9th Februrry, 1858. 

284, PreRRE MoLINaRtI, Marseilles, France, “‘ An improved composition, to 
be used externally, for preventing sea-sickness and illness arising from 
similar causes.”—/etition recorded 15th February, 1858. ae 

204 WintiaM ARMITAGE, Manchester, ‘‘ Improvements in looms.”— Petition 
recorded 16th February, 1858. 

323. James EpGar Cook, Greenock, Renfrew, N.B., ‘“‘ Improvements in 
binnacles or apparatus for holding marine compasses.”—Petition recorded 
19th February, 1858. . 

329. WILLIAM THomPson, College of Glasgow, Lanark, N.B., “ Improve- 
ments in testing and working electric telegraphs.” —Petition recorded 20th 
February, 1853. 

351. WILLIAM McLeNnan, Glasgow, Lanark, N.B., “‘ Improvements in the 

facture or production of boots, shoes, and other coverings for the 
feet.”— Petition recorded 23:d February, 1858. r 

370. WALTER KitTREDGE Foster, Maine, United States, “ An improvement 
in the manufacture of blades for pencil sharpeners or other articles of like 
nature.”— Petition recorded 24th February, 1858. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to a in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gasetle (and 
the Journal) in which this notice is issued. 

List of Specifications published during the week ending 
° March 5, 1858. 

2079, 11d. ; 2083, 7d. ; 2086, 1s, 6d. ; 2087, 10d. ; 2089, 10d. ; 2090, 7d. : 
2091, 8d. ; 2095, 3d. ; 2096, Gd.; 2098, 10d.; 2100, 6d.; 2101 
6d, ; 2102, 3d. (o.; .¢ 2105, 3d.; 2107, 3d. ; 2108, 4d. ; 2110 
3d.; 2111. 3d. ; 2, 3d.; 2113, 9d.; 2114, 3d ; 2115, 3d ; 2118, 6d.; 2119, 
Bd. ; 2120, 3d,; 2122, Sd.; 2125, 3d ; 2126, Bd.; 2129, 3d.; 2130, 3d.; 
2133, 6d 
*,* Specifications will be forwarded by post on receipt of the amount of price 
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made papatio at the Post-office, High Holborn, to Mr. 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly Sor The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2190. Witttam Henry Mruver and Henry Epwarp Skinner, Shadwell, 
London, “ Rotary engines and pumps.”—Dated 18th August, 1857. ' 
This invention of improvements in rotary engines and pumps cons: sts, 
with reference to rotary engines, in the First place, in the combination 


i travleling in a stationary circular steam way, OF 
pda ee 2 f an ordinary cylinder, with 


an ordinary ring, answering the purpose 0! 
slide or aa Oe the steam worked in a certain manner described. 
The piston, which the patentees prefer to be circular, is connected a 
wheel or disc, which is capable of revolving in a circular groove wi 

the said hollow ring (which they prefer to be circular in — 
section), and to this wheel or disc the working shaft is keyed. By t 
means rotary motion is imparted to the shaft Wy the travelling of the 
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piston within the hollow ring or circular steam way. The ind tion and 
eduction passages are placed near together on each side the groove or 
opening for the entrance of the slide or abuttal, or sliding abuttal, which 
is brought into the required position to form an abuttal for the steam at 
the required intervals, by means of a small piston within a cylinder, by 
steam admitted on either side thereof respectively, through an ordinary 
slide valve, acted upon at the requisite intervias by suitable gear from 
the said wheel or disc, or from the shaft. For this purpose the 
hanism is adapted to open the valve so as to admit steam on the 

proper side of the small piston, for withdrawing the slide or abuttal a 
little in advance of the travelling piston, and to change the passages for 
the steam so as to cause the return of the slide or abuttal immediately 
after the travelling piston has passed by the ing for its 
In some cases it may be found desirable to employ more than one 
travelling piston and slide, or abuttal. The invention with rotary engines 
consists, in the Second place, in the construction of an eccentric disc 
working in a cylinder with a slide or abuttal placed against the periphery 
of the eccentric by means of steam acting upon a small piston in another 
small cylinder, the piston rod being connected to the slide or abuttal, 
In this case metallic packing is inserted in that end of the slide which 
works against the eccentric, and also in that part of the eccentric 
which works against the inside of the cylinder. And the invention, with 
reference to pumps, consists in the use of the engine first described, by 
admitting water instead of steam to the hollow ring, and discharging it 
therefrom by applying power to the shaft, and thereby causing the piston 
to travel within the hollow ring, and drive the water before it through 
the eduction passage. For this purpose the power may be applied to the 
driving shaft of the pump by means of an engine, as described, com- 
bined therewith, but the power may be otherwise applied. 
2223. Henry Carntweicut, Dean, Broseley, Shropshire, “Steam 
—Dated 21st August, 1857. 

These improvements consist of certain arrangements and construction 
of the cylinders, and are chiefly applicable to the engines which have 
their two cylinders laid horizontally; nevertheless, they may be applied 
beneficially when the cylinders are vertical, or in any other direction. 
The said improvements are also chiefly intended to be applied to such 
engines as have their steam supplied to the cylinders by the steam cocks 
for which the present patentee obtained letters patent, bearing date the 
2nd of June, 1855, and more especially for those steam-engines which 
are worked with the said steam cocks and arrangements, as well for the 
purpose of producing recip ing action, as for starting, easing, stopping, 
and reversing the motion of the engine by the means and in the manner 
described in the specification of an i tion for which he obtained a 
grant of letters patent on the 2nd of June, 1856, being entitled an in- 
vention of “ Impr in the application of steam cocks to steam- 
engines, and in working such engines thereby.” The construction of 
these cylinders, which he calls double or compound cylinders, is as 
follows:— They consist of two cylinders placed parallel, and may either be 
east in one casting or separately, the interval between each cylinder 
being enclosed and forming a steam chamber extending the length of 
the cylinders, which are placed a little apart from each other, the 
distance being arranged according to the construction of the engine, 
being generally as near each other as they conveniently can. If the 
two cylinders and the intermediate steam chambers be not made all in 
one casting, then each may have proper flanges or projections so as to 
attach and fix the plates extending between each, and forming the walls 
of the steam chamber. The cylinders with their steam chamber may be 
affixed to their positions, to the bed plate frame, or any other part, by 
flanches, snugs, or ears cast upon them, or by other similar means, At 
each end of each cylinder there is an escape valve opening outwards 
into the steam chamber. These escape valves are for the purpose of 
allowing any priming, or water of condensation, to escape from the 
cylinders into the steam chamber, from whence it can be let out by a 
drip cock, The steam pipe may enter the steam chamber at any con- 
venient part (but depending in a great measure upon the relative position 
of the boiler and the cylinders), and the steam from the steam chamber 
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passes into the open end of the upper reversing cock, which is seated | 


above, and opens into it, and then, by means of the steam passages and 
the reciprocating cocks, it enters the cylinders, and acts against the 
pistons. After producing the 'y effect it will be discharged 
through the open end of the lower reversing cock into an eduction pipe, 
which may pass through the steam chamber if found ient, without, 
of course, communicating with the interior of it. When steam is first 
admitted into the steam chamber, it will come in contact with the sides 
of the cylinders, and heat them, thus preventing in a great measure, if 
not wholly, any water of di tion from collecting in them. When 
the engine just commences to work, should any be formed, the pistons 
will force it through the escape valves into the steam chamber, from 
whence it will be Grawn off by means of the drip cocks, M the 
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p of smoke. In some cases they find it advantageous to form 
the heating surface of the boilers or other vessels to which the improved 
furnaces are applied, either wholly or partially of corrugated metal, but 
this they do not claim as part of their invention, as corrugated metal has 
before been applied to the same purpose, 


Ciass 2.—TRANSPORT. 
Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


2210. Tuzornitvs Goven and JosHvA MARGERISON, Bristol, “ Improve- 


ments in brakeing apparatus for vehicles used on railways or on other 
roads or ways, parts of which are applicable for communication between 
guards and drivers of trains.”— Dated 20th August, 1857. 

The improved brake is intended to act on the wheels of any num- 
ber of carriages simultaneously, retarding and stopping their pro- 
gress by preventing the rotation of the wheels. The power by which 
the above result is proposed to be obtained may be steam or hand power, 
aided by the momentum of the train itself. Each carriage is to be fitted 
with a longitudinal sliding bar with buffer ends. These bars, when the 
carriages are coupled, form one continuous means of communication 
between* the different carriages throughout the train, and rest on 
framework attached to the axle bars of each carriage. Working in 
connexion with these sliding bars are transverse levers with elliptical 
heads, which turn on a pivot or axle maintaining expansive action. 
These transverse levers operate by an eccentric action on the ends of 
the rods connected with the brake blocks, which, by the expansive 
action of the transverse levers, when operated upon by the longitudinal 
sliding bars, press with immense power on the wheels of the carriages, 
and thus prevent their rotation. The result is produced equally by a 
backward or forward motion of the longitudinal sliding bars, and the 
brakes may be applied either by the guards or engine drivers.—Not pro- 
ceeded with, 





2215. Ropert TAYLERSON, Tryons-terrace, Hackney, “ Metal ships and 


vessels,” —Dated 20th August, 1857. 

This invention consists in the employment of sheets of iron and ribs 
or frames of iron (in constructing the body or shell of a ship or vessel), 
which have been first coated with a metal or alloy as an intermediate 
coating, and then coated with copper, or any alloy of copper, 80 as to 
produce such a degree of oxidation or decomposition of the copper as 
to prevent a ship or vessel so constructed becoming foul —Not proceeded 
with, 


2217. Tuomas InoRam, Bradford, Yorkshire, “Railway brakes.”— Dated 


20th August, 1857. 

This invention relates to brakes known or d inated as i 
brakes, from their taking effect simultaneously on all the wheels of a 
railway train of carriages, or on a considerable number thereof. Ac- 
cording to one arrang t the patent ploys a i shaft 
running throughout the train below the framework of the carriages. 
This shaft is formed in sep parts hed to each carriage, but 
fitted and adapted for locking to each other when the carriages come 
together. Each part is supported in carriages free to move transversely 
to a limited extent, to permit the free oscillation of the carriages 
without arrangement of the shaft. The shaft of each carriage consists 
of a tube having a sliding piece at each end, furnished with a suitable 
clutch for taking into the shaft of the adjoining carriage. The sliding 
pieces are constantly acted on by springs for the purpose of elongating 
and contracting to suit the compression to which the buffers are sub- 
jected. The coupling clutches consist of plates, which have two or more 
pointed parts, which are received in openings in the plate to which it is 
to be coupled, the points ensuring the proper entrance, while close 
shoulders occupy the entire space of the opening, to prevent shake or 
slack and loss of motion consequent on the transmission of power by 
rotation of the shaft. The sliding ends of the shafts are connected 
together by spring catches placed within the tubes. The brakes or 
rubbing surfaces depend from each end of transverse shafts, and are 
presented thereby to the periphery of the wheels, On these cross shafts 
levers are fixed, the free ends of which pass below the central shaft of 
communication on which they hang, and are connected by suitable 
chains, two to each lever, one of which leads up to each of the shafts on 
which they coil as the shaft is turned round. The turning of the shaft 
in either direction lifts the long levers, and so causes the brakes to be 
forced against the wheels of the train. When the actuating shaft is 
released, the brakes are removed from contact with the wheels by springs 
or weighted levers, or otherwise, The power may be applied by the 
guard in the rear of the train, or by the engine driver, either by wheel 
or lever gear, or it may be by steam power applied for that purpose. 
The transmitting shaft performs only a partial revolution and acts 














action of each piston will take place when it is near the end of the 
return stroke, and at a time when the crank is acting with great pur- 
chase against the piston, and hence enabling it to expel the priming, or 
water of condensation. Though the escape valves are not acted upon by 
the condensed water, they will be kept closed by the pressure of the 
steam in the steam chamber. 


2251. Joun Jzrvis Tucker and Grorcr Braxtanp, Sheerness, Kent, 

“Steam boiler and other furnaces.”—Dated 25th August, 1857. 

The primary objects to be attained in, and in connexion with, steam 
boiler and other furnaces are, First, the generation from the fuel con- 
sumed in such furnaces of as large an amount of heat as it is possible 
for it to evolve ; and, Secondly, the transfer to the subst or subst. 
to be evaporated or heated, of as large a portion of the heat generated 
as it is possible to extract from the products of combustion before they 
pass away into the atmosphere, It is with the first of these objects in 
view that the various smoke-preventing furnaces now known have been 
contrived ; for, as the combustion of the fuel is improved, and the heat 
generated thereby increased, the quantity of smoke (properly so called) 
emitted from the furnace is proportionately diminished; and it is with 
the second of these objects in view that multitubular steam boilers have 
been very extensively employed. Now, most of the smoke-preventing 
apparatuses hitherto contrived have been either complicated and ex- 
pensive in their construction, or troublesome in their operation; and 
most of the multitubular boilers hitherto used, especially those applied 
to high speed marine engines, have been found to entail great expense 
upon their owners, in consequence of the rapidity with which their tubes 
and tube plates are destroyed by the action of the furnace flame. It 
appeared to the patentees, therefore, highly desirable so to construct 
furnaces and adapt them to steam boilers and other heating apparatuses, 
that both the heat generated from the fuel, and the portion of that heat 
which is transmitted to the water or other substance, shall be com- 
paratively great; white the expense incurred in fitting and working the 
said furnaces shall be comparatively small. This end the patentees have 
attained by their i ion, which ists in placing within the furnace 
a series of hanging, and rising, or complete blocks or bridges composed 
of fire-clay or other similar and suitable material, such blocks or bridges 
being placed at suitable distances apart, and perforated, or not, with 
numerous holes as may be required; and in providing for the admission 
of the oxygen of the atmosphere to the gases evolved from the fuel, by 
means of perforations or apertures formed through the bridge which 
supports the fire bars, and below the level of the fire bars, or by other 
suitable means. On the fire of the furnace being lighted, the blocks or 
bridges, before described, are gradually heated until they become in- 
eandescent ; the gases evolved from the fuel then impinging upon them, 
mixed with the oxygen of the atmosphere, become ignited, and intense 
heat is produced. This heat is prevented by the blocks or bridges from 
escaping too readily through the flue, and consequently becomes taken 
up by the surfaces of the steam boiler, or other vessel exposed to the fire 
of the furnace. The patentees are aware, they say, that blocks or slabs 
of fire-clay have before been used in the construction and fitting of fur- 
naces, and they, therefore, lay no claim to the mere employment of that 
or similar material. But a series of hanging and rising, or complete 
blocks or bridges of such material has not, they believe, before been 
used after the manner of this invention, and it is in this that both the 
novelty and the utility of their invention consist. They entirely dispense 


with the use of numerous tubes and groups of tubes in the boilers to 
which the improved furnaces are applied, and have found from experi- 
ment that both the combustion of the fuel and the evaporation of the 
water are improved by the substitution of their invention in any given 


case. The invention is also attended by the additional advantage of non- 








2218. 





diately on the brakes by reason of their peculiar construction and 
arrangement. In order that the couplings of the shaft may coincide at 
all times, whatever may be the depression of the springs, the shaft of 
communication may be supported by a frame resting on the axles. 
Another part of the invention relates to the brake surfaces applied to 
the wheels, which, as well understood, usually consist of pieces of wood 
forced against the peripheries of the wheels, and are subject to con- 
siderable wear. Now, in continuous brakes any equal wear soon renders 
some of them inoperative, or out of condition, so that the whole number 
do not take effect on the wheels with equal force. To obviate this the 
patentee joints the piece of wood or other material to an arm or lever, 
by which it is carried at the upper end, and near to the part fixed to 
the cross shaft. To the lower end he attaches a clawker, which takes 
into fixed ratchet teeth, and prevents the face of the wood at all times 
receding beyond a certain distance from the wheel. An _ inclined 
ratchet slot piece is placed on each side of the wood, and fixed to the 
brake arm, and a cross pin or bar is placed through these slots behind 
the wood. In proportion as the wood is worn away in front, it is pre- 
vented performing the retrograde movement (with the motion of the 
brake arm, which has always the same motion) an amount equal to the 
extent to which it may be worn away. The brake arm takes immediate 
effect on the wood by the dropping pin, it being held down by the 
inclined ratchet teeth, and so as to take effect immediately on the back 
of the wood. The wood is removed from contact with the wheel by a 
spring or weighted lever to the extent permitted by the stationary 
ratchet teeth, and this spring or weighted lever has sufficient power to 
force the wood back to prevent the dropping bar or pin falling. By this 
means the brakes are so regulated that they all take effect with equal 
force, or very nearly so, throughout the train. The invention includes 
modifications of some of the improvements described above. 
WitttaM Kemete Hawt, Cannon-street, City, ‘‘ Apparatus for 
measuring and registering the speed and leeway of ships, and indicating 
ie t plished.”—A communication.—Dated 2lst August, 


In this invention a drag or flap valve is used, which hangs from a box 
fitted at or near the keel, and assumes a position more or less inclined in 
proportion to the resistance of the water occasioned by the passage of the 
vessel. The motion of the drag is communicated by a rod and a rack 
and pinion to a pointer, that indicates on a suitable dial the speed of the 
ship corresponding to the angular position of the drag. The distance 
accomplished by the vessel is indicated by means of clockwork, which, 
at regular intervals, causes the speed momentarily indicated to be pro- 
gressively registered on an appropriate dial by the motion of a cam. 
For the purpose of indicating and registering the leeway, a wheel with 
floats or paddies is placed in an opening in the keel in such a manner 
that the passage of the water occasioned by a motion of the ship in a 
transverse direction causes the wheel to revolve, and communicates the 
desired indication to a dial, by a screw and wheel suitably combined 
with the apparatus previously described.—Not proceeded with. 





2222. Peer Astcrort, Dalston, Middlesex, “ Alarm signals for the preven- 


tion of accidents on railways.”—Dated 21st August, 1857. 

This invention consists of a mode or modes of communicating signals 
on railways for the prevention of accidents and danger, the apparatus for 
effecting which may be by a station-master, signal-man, switch or points- 
man, or other person, brought into gear so as to be ready for action, and 
not only give notice to such station-master, signal-man, switch or points- 
map, or other person, of the approach of a train, but also give notice to 
the drivers, guards, and other persons in such train ef their approach to 
danger, and call the attention of drivers or guards to the signal post in 
advance of the train. For this purpose the patentee attaches a gong or 
other instrument of sound, made of suitable material, to the ordinary dis- 
tance or auxiliary signal post, or to any other convenient place capable of 





transmitting sound to the drivers, guards, and other persons in a railway 
train, and also to a station- , Signal-man, switch or points-man, or 
other person having charge of a station or part of a railway, to whom 
notice of the approach of a train is to be given. This gong or other 
instrument, being struck by a hammer or hammers worked by the wheels 
of the engine and carriages passing over or against a treadle lever or 
mover fixed by the side of the rail, and connected with the said hammer 
or hammers by rods or cranks, or other like machinery, by its sound 
gives notice to the drivers, guards, and passengers in a train of their 
approach to danger, calls the attention of the drivers and guards to the 
signal post in advance of the train, and also gives notice to station- 
masters, signal-men, switch or points-men, and all other persons, of the 
approach of the engine or train. The means of throwing the apparatus 
into and out of gear may be obtained by ing the treadle or other 
mover by means of wires, rods, or chains, with a lever or other adequate 
mechanical instrument at a station or other like place, so that the 
station-master, signal-man, or other person having the charge of such 
station or place, may be enabled at pleasure to throw the signalling appa- 
ratus into and out of gear. 





2225. Juues Durav, Paris, “ Regulating or controlling railway and light- 


house signalling.”—Dated 21st August, 1857. 

This invention relates to apparatus for indicating, by means of elec- 
tricity, whether railway, light-house, and other signal lights are turned 
in the proper direction, and whether the lanterns of such are lighted or 
not. The apparatus cannot be described without reference to the 
drawings. 


2226. Henry CLarke, Chancery-lane, London, “‘ Improvements in the lines 


of steam vessels, and in the method of propelling the same,”"—Dated 21st 
August, 1857. 

The improvement in the lines of steam ships consists in forming vessels 
with such lines that when propelled their tendency shall be to skim over 
the water, rather than to displace and pass through the water, as ordinary 
vessels do, To effect this the inventor constructs the vessel with a flat 
bottom throughout a considerable portion of its length, while the bows 
or fore part, as also the after part or run, is a continuation of the same 
flat surface, but at such an angle of inclination as is best adapted for 
meeting the obstruction of the water at the stern, The bow and stern 
he constructs of the same breadth as the midship section, so that the 
whole breadth of the inclined fore part of the ship is presented to the 
water in passing through it, and in proportion to the speed generated so 
will it have greater or less tendency to rise and pass over the surface. 
The breadth and incline of the run will support the stern of the vessel 
when so partially raised out of the water, and will at the same time 
possess great freedom in leaving the water. The incline of the stern he 
makes of less length than that of the fore part of the ship. The sides 
of the ship may be carried up at right angles to the bottom, or inclined 
outwards a little, to break the water, and prevent a shipping of a sea. 
The improvement in propelling this construction of vessel consists in 
the application of the Archimedian screw, supported above deck in the 
air, and which, by causing it to rotate at a high velocity, great propelling 
atmospheric pressure will be obtained. He constructs such screws of 
large diameter, and applies one or several of the same on different 
shafts, the whole presenting a surface, and driven at a velocity accord~- 
ing to the speed it is desired to attain in the vessel.— Not with. 


2236. Groner Danie Davis, St. Leonard’s-road, East India-road, London, 


*Improvemeuts in the construction, and in the method of working wind- 
lasses.” —Dated 24th August, 1857. 

The object of this invention is to enable the windlass to be used for 
two different purposes at the same time, and to give two rates of speed 
in raising anchors and other heavy bodies, one being a greater rate of 
speed than is ordinarily attained, and the other a slower rate of speed, 
of about the same rate as that now in use. To effect these oljects the 
patentee constructs two barrels, Either barrel he works on an horizontal 
or perpendicular shaft or spindle. Of an horizontal shaft, each end is 
supported by sockets, and the centre by an iron bearer, The two bar- 
rels thus constructed will form two separate windlasses, and may work 
round the same shaft or spindle independently of each other, He fixes 
an ordinary pawl rim on one end of each windlass or barrel, and a double 
studded chain wheel on the other end, so constructed that every alternate 
link of the cable may lay flat on the outer edge or circumference, and 
also for every alternate tink to be one half its breadth within its cir- 
cumference and the other half between the studs, and by using the last 
mentioned wheel the windlass is only required to be about one half of its 
ordinary length, which gives more room in the fore part of the ship, and 
also effects a saving of material. On the windlass he fixes a wheel that 
will hold, jam, or prevent from slipping an endless chain, rope, or band. 
He constructs the windlass of wood only, or wood and iron in combina- 
tion, as in the manner described in the drawings annexed to his speci- 
fication. He uses a wheel similarly constructed to that last referred to, 
but of smaller dimensions, fixed on a shaft, spindle, or barrel, a short 
distance from the windlass, and he places a chain, rope, or band round 
the two wheels. The smaller wheel just mentioned is fixed in a shaft or 
spindle. If on an horizontal shaft, he fixes a cog wheel on the same of 
large dimensions, which works into another cog wheel of about one- 
fourth the size. By turning the shaft or spindle of the large cog wheel 
& greater speed can be attained than that attainable by the means which 
are now generally used in ordinary windlasses, and by turning the shaft 
or spindle of the small cog wheel less speed is obtained than by the other 
wheel, but of a more powerful action, If the small wheel, which holds 
the endless chain, is placed on a perpendicular shaft or spindle, he dis- 
penses with the use of cog wheels, and works it simply by ordinary 
capstan bars or levers; or he places the small wheel which holds the 
endless chain on a horizontal spindle, with a bevelled cog wheel on the 
same, which works into a similar wheel on a perpendicular spindle or 
barrel; or he connects the double studded chain wheel and the wheel 
which receives the endless chain; and when the two wheels are thus 
combined they form a description of windlass, which may be worked on 
a horizontal or perpendicular shaft or spindle. The invention can also 
be used for a capstan, by fixing a wheel which holds the endless chain on 
the body of the capstan, and a similarly constructed wheel of smaller 
dimensions to the head, and by placing an endless chain round both 
wheels in the manner described in the drawings. He has hitherto de- 
scribed the method of working one windlass or barrel; the other wind- 
lass may be worked in precisely the same manner. The invention may 
be used for a windlass that is constructed in the ordinary manner, by 
fixing a wheel or wheels on it to receive the endless chain. He also 
applies to the working of ordinary windl an |i d cross lever, 
which is formed with grooves or notches on the top, so as the eonnecting 
rod can be freely moved towards or from the centre bearer as speed or 
power is required. 





2235. Francois JuLes Buanc, Paris, ‘Tire for the wheels of railway car- 


riages, engines, and tenders.”—Dated 24th August, 1857. 
This invention cannot be described without ref to the drawing 
The patentee claims, First, the constructing the tyres of wheels of rail- 
way carriages, engines, and tenders, of an iron and steel ring joined 
together as described. Secondly, the arrangement of apparatus for 

welding the iron and steel ring together to form a tyre, as described. 





2239. ALFRED Hami.ton, Oxford-square, “ Improvements in the on 


f, and i ring bi beacons, fi lighi d other floati 
of, and in mooring buoys, ns, floatin; ts, and other floatin, 
vessels and bodies.” —Dated 24th August, 1804. _ . 


For these purposes, in constructing buoys, beacons, floating lights, 
and other fioating vessels or bodies, they are made annular or ring shape; 
that is, such floating structure is made open in the centre (though it 
may have a platform or deck above such open space). It is preferred 
that the bottom of every such structure should be flat, and the outer 
side thereof formed as though the structure were composed of two 
equal and similarly truncated cones, the one inverted upon the other, so 
that their smaller ends should be in contact, the line of floatation coin- 
ciding with the line of contact of such cones; but neither of these con~ 
ditions is essential, It is also preferred that the structure in every case 
should be circular or elliptic, but this is not essential. Nor is it essential 
that the line of floatation should be at the Hest ci fe ce, as, in 
place of forming a structure girt in or of least circumference at the 
middle, or at any other part than the middle of its depth from top to 
bottom, the side may be made to bulge or project outwards. When con- 
structing such floating bodies of iron, it is preferred to make them in 
sections, each capable of floating alone, the sections being fitted so that 
they or any one or more of them may be readily removed and replaced 
by another or others respectively; and when of large diameter, such 
structures may be made with openings to allow of boats passing into and 
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from the interior. In mooring such floating structures, the mooring 
chains or cables are made fast to the body or the inner side thereof, and 
at or near the centre of the open space, The apparatus for mooring 
consists of a structure composed of wood and iron, or any other sub- 
stances, or bination of sul such that, if unconstrained, it 
would float on the surface of the water, to which structure an amount 
of chain or other cable moorings is attached sufficient to cause it to sink 
below the surface to any required depth, and beacons, floating lights, and 
other floating vessels and bodies, instead of being moored by means of a 
cable and anchor in the usual way, are each of them by this invention 
secured by means of a chain or other cable suspended from some part 
within or upon themselves, and having the other end attached to the sub- 
merged body by connexion with a chain or other cable passing through 
or round, or by any other means fixed to, the said submerged body or 
structure. When necessary the position of this submerged body or 
structure is indicated by a buoy, with which it is connected by a small 
cable, by means of which it (the submerged body or structure) may be 
drawn up if required to the surface of the water when it is desired to 
moor a vessel thereto. This arrangement (in addition to its application 
to the purposes of mooring buoys, beacons, floating lights, and other 
floating vessels and bodies intended to remain stationary) provides a 
description of mooring buoy capable of affording to ships bringing up in 

deep water the advantages of a mooring in shallow water, whilst, being 
below the surface of the water, it offers no obstruction to the movements 
of shipping. For the purpose of rendering the position of a buoy, 

beacon, floating light, or other floating vessel or body when moored or at 
anchor secure in a heavy sea, the inventor has invented what he calls 
respectively a “self acting brake” and a “self acting screw or paddle.” 

The self-acting brake consists of a structure of wood or iron, or wood 

and iron combined, or of any other substance, in the form of a shutter or 

door, or any other practicable form (but the form is not essential), either 

fixed firmly to the side or stern of such floating vessel or body, so that 

it is always at right angles to the direction of the motion or moering of 
such floating vessel or body, and below the surface of the water ; or it is 

attached on one side to the side of the floating vessel or body, and below 

the surface of the water, by hinges, on which it revolves in such a man- 

ner that, when such floating vessel or body is either in forward motion or 

at rest, the brake has a position parallel, or nearly parallel, to the 

direction of the motion or mooring of such floating vessel or body. And 

when the floating vessel or body obtains backward motion (as in the case 

of its being struck by a sea on its fore part or bows) the brake is forced 

open or back into a position at right angles to the direction of the 

motion of the floating vessel or body, in which position it is retained 

during the backward motion of the floating vessel or body, either by 

supports placed behind and to receive it, or by chains fixed so as to hold 

it in such position, The self-acting screw or paddle consists of a screw 

or paddie-wheel fixed beneath or within the floating vessel or body, and 

partly or wholly submerged, so that when the floating vessel or body 

obtains backward motion (as when it is struck by a sea on its bows) the 

screw or paddle wheel works on an axle which is connected with springs 

or weights within the floating vessel or body in suchwise that, when it 

is made to revolve by pressure of the water, these springs or weights be- 

come tightened, or compressed, or drawn up, respectively, and remain so 

until the pressure exercised by the water has ceased, when the screw or 
paddle-wheel is made to revolve again by the action of the springs or 
weights (but in an opposite direction) until the springs or weights have 

resumed their original state of tension or condition of rest, so that the 

floating vessel or buoy may, by the second action of the screw or paddle, 
be immediately brought back to its first position. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
2188. Joseru Cours, Preston, ‘‘ Looms.”—Dated 18th August, 1857. 

In carrying out this invention it is proposed to employ a short strap 
connected with a spiral or other suitable elastic spring at each end of 
the lathe or slay. Through a hole in one end of the short strap the 
spindle of the shuttle box passes, and the other end of the strap is con- 
nected with the spiral or other elastic spring, which is attached to the 
slay near the inner end of the shuttle box. In place of the short check 
strap ordinarily employed it is proposed to place a short socket and 
washer of leather upon the inner end of the shuttle box spindle.—.ot 
proceeded with. 

2192. Bexdamin Lupton, Ropert Jackson, Danizt Dean, and Joun HoLpen, 
Burnley, Lancashire, ‘‘ Looms for weaving.” —Dated 18th August, 1857. 

This invention, which cannot be described without reference to the 
drawings, relates to that part of power looms known as the “taking up 
motion,” and is designed for the purpose of dispensing with the change 
wheels at present employed when a greater or less quantity of cloth is 
required to be taken up, and also for regulating the taking up according 
to the increasing diameter of the cloth beam.—Not proceeded with, 

2196. Samuxn James and Tuomas Botromiry, Buttershaw, Yorkshire, 
** Machinery acted upon, and in connexion with, rotary shuttle boxes, for 
weaving checks, plaids, tigured and fancy goods.”—Dated 12th August, 





dae 

This invention relates to looms constructed with rotary shuttle boxes, 
and consists in adapting thereto certain new mechanical arrangements, 
vombinations, or contrivances, for operating upon the rotary shuttle 
box, in a more effectual manner than heretofore practised, for present- 
ing one or other of the shuttles therein, either in regular or in irregular 
succession or order, to the action of the picker, according to the pattern, 
device, or figure which it is desired to produce by weaving. The im- 
proved machinery is intended to be worked in two different ways: First, 
in combination with certain improved mechanism forming the subject 
of a patent granted to one Frederick William Mowbray, bearing date 
the 23rd day of June, 1855, No. 1442, and this in combination with the 
other ordinary parts of a loom, and is designed for weaving checks and 
plaids; and, Secondly, the improved machinery is intended ‘o be worked 
in combination with a jacquard engine of the ordinary kind for weaving 
figured or fancy goods, These improvements cannot be described com- 
pletely without reference to the drawings. 

2207. Franz Rurr, Gray’s-inn-road, and MAXIMILLIAN GuTKIND, Noble- 
street, London, “‘ Apparatus for folding and measuring fabrics and 
registering the same."— Dated 19th August, 1857. 

This invention, which has reference to the folding of lengths or 
pieces of finished woven or textile fabrics by machinery into suitable 
form or bulk for the convenience of being packed into bales, or other- 
wise made portable for commercial purposes, consists of a bed or table 
mounted horizontally upon standard frames, in such manner as to secure 
the fabric on its surface, and cause the same to be folded through the 
intervention of an alternating movement of folding or smoothing blades, 
whereby each fold of the fabric, as it is laid, is measured and registered 
by means of an index, and the said machinery or apparatus actuated by 
steam or other motive power.— Not proceeded with, 

2218. Groner Sriv., Stepney-green, ‘Improvements in treating fabrics 
employed in the manufacture of hats, caps, and bonnets, and for other 
purposes, and also other fabrics, so as to render the same impervious to 
moisture and grease.”— Dated 2uth August, 1857. 

These improvements relate to the application of certain matters to the 
silk or other plush fabric forming the outer coating of hats or bonnets, 
in such manner that, whilst the same may be impervious to grease or 
moisture, the surface thereot may be uninjured by such application. 
Also to the application of such matters to a linen or other light fabric as 
a coating to cork for the manufacture of hat bodies. Also to the appli- 
cation of such matters to horse hair employed in the manufacture of 
caps. For these purposes the inventor dissolves india rubber or gutta 
percha to a pasty consistency in a coal tar, naphtha, or other suitable sol- 
vent, adding thereto powdered sulphur ; and he spreads in a thin film the 
mixture thus obtained upon the fabric forming the coating of the hat, 
cap, or bonnet. He then subjects such fabrics to a high temperature 
sufficient to change the nature of the compound, and prevent its decom- 
position by its contact with grease, as also to cause it to retain its perma- 
nent elasticity, or the heat may be obtained in the application of the 
fabric to the hat or bonnet, or even afterwards, to cause the change 
desired. Or he applies as a coating bees’ wax dissolved, or in a liquid 
state produced by heat, or a solution of gelatine, to which he afterwards 
applies infusion of nut galls, These matters are also applicable when 
the plush or horse hair febrics are employed as coverings for seats or 
for other purposes, Also, the improvements relate to the application of 





the before mentioned matters to carpets and fabrics used as coverings to 
furniture, by which the same may be rendered impervious to damp and 
dust, as also more durable.— Not proceeded with. 

2231. Tuomas SETTLE, Bolton-le-Moors, ‘‘ Looms for weaving.”—Dated 22nd 
August, 1857. 

The nature of this invention consists in an improved arrangement of 
parts for raising and lowering the drop boxes of looms in which two or 
more shuttles are employed. in performing the invention the inventor 
connects the drop box to a lever in the usual manner, and this lever is 
acted upon by a cam having two or more elevators and depressers, 
according to the number of shuttles employed. This cam is turned 
partly round in one direction or the other by vibrating catches, acting 
either at the upper or under side of a boss with projections. The 
vibrating catches are worked from the tappet shaft, or other convenient 
part of the loom, and they are raised and lowered by means of a jacquard 
or index, or by a lever actuated by an endless chain of links with 
elevators and depressers.—WNot proceeded with. 

2237. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Temples for 
looms.”—A communication.—Dated 24th August, 1857. 

The object of this invention is to provide a more efficient construction 
of temple for looms than has heretofore been employed, the use of which 
is to prevent the contraction or shrinking of the fabric as it is being 
manufactured, The improved temple consists of two short rollers pro- 
vided with radial pins on their periphery. These rollers are mounted 
one on each side of the loom, in a proper position for pins to take into 
the fabric which is being manufactured near the opposite selvages, The 
axles of these rollers (on which they are free to turn) are carried by 
compound brackets, so arranged as to admit of the rollers being de- 
posited at an angle both vertically and horizontally, according to the 
amount of drag required to be put on the fabric. They are also capable 
of being shifted laterally according to the width of the fabric. Over 
the rollers semi-cylindrical covers or guides are fitted, for the purpose of 
keeping the fabric as it passes over the rollers as closely in contact 
therewith as may be desirable. By the use of this arrangement of 
temple an equable lateral tension may be maintained on the cloth as it 
passes to the cloth beam, and in addition thereto increased facilities will 
be given to the weaver to inspect the work as the manufacture is pro- 
ceeding.—Not proceeded with. 

2244, Epwarp Ri.ky, Droylsden, near Manchester, ‘‘ Looms.”—Dated 20th 
August, 1857. 

First, in ordinary looms where one shuttle only is used, the inventor 
avoids the necessity of swells and springs for acting upon the stop rod, 
by making a simple improvement of the finger which extends through 
the shuttle box, and presses against the shuttle, thereby producing the 
same effect as the swell. Secondly, he makes the projection on the frog, 
against which the swell finger acts, broader and deeper than it has 
hitherto been made, so that it may have a hole or slot for the end of the 
finger to enter, a stop or thickened part of which finger presses against 
the frog, the hole guiding the finger, and preventing the possibility of 
its slipping or bouncing up and failing to stop the loom, which fre- 
quently occurs in the present mode. Thirdly, in looms where two or 
more shuttles are uscd he employs an arm or lever with a roller at the 
end, placed in front of the box above the lathe, for the purpose of keep- 
ing the shuttles in their places when they are not required to work; and 
if the shuttle should be partly out of the box when rising or dropping 
the said arm or lever guides or presses it in its place. He also uses a 
pulley or lever below the lathe to produce the same effect. The said arms 
or levers are furnished with springs or weights. The employment of 
the aforesaid arms or levers obviates the necessity of springs for acting 
on the swells. Fourthly, for making selvages at any intermediate part 
of the loom when two or more pieces are woven in the same width of 
the loom, he uses a cutter for each piece for cutting the weft betwixt 
each selvage, and a finger or lever for turning each weft thread into the 
cloth at each selvage, as the loom beats up the cutters and fingers act 
simultaneously, and afford the means of weaving two or more pieces of 
cloth with selvages, either in hand or power looms.—Not proceeded with, 

2253. ALFRED Vincent Newton, Chancery-lane, ‘‘ Preparing, roving, 
spinning, and twisting fibrous substances.”—A communication dated 
25th August, 1857. 

This invention relates to improved mechanism for preparing fibrous 

Lk for spi by means of which the substance to be operated 
upon may be drawn, and any required twist imparted to it, so as to 
obtain either a fine thread or a coarse roving, sliver, or ribbon of great 
regularity. The material to be operated upon is brought forward by 
means of feed rollers, holders, endless feed aprons, gills, or any other 
suitable means, either in the rough state, or in the form of a ribbon or 
sliver, according to the nature of the fibre to be operated upon, and the 
product desired to be obtained, and delivered on to a porcupine wheel. 
dise, or roller, which is so mounted as to be capable of receiving a rapid 
axial motion, and also of moving with its axle around the axis of the 
shaft by which it is supported. As the fibrous material is delivered on 
to the pins, porcupine, or card teeth, which are brought intermittently 
in contact therewith, the fabrics are drawn, and also receive a slight 
twist. The teeth charged with fibres arrive in succession at a point 
where the doffing operation is performed, This point must be in a line 
with the centre of rotation of the supporting shaft. The doffing appa- 
ratus may consist of several rows of rollers, a reciprocating doffer, or a 
bobbin or flyer. These may act either together or separately, for the 
purpose of taking off the fibres from the teeth at the point or centre of 
rotation, where the fibres as they arrive receive the twist, by which they 
are converted into thread or sliver. Instead of a porcvpine wheel or 
roller, an endless chain or band of curds wound helically round a series 
of rollers may be employed for receiving and transmitting the fibres. 
The band leaving its helical ar g t is lucted towards its 
centre of rotation by suitable guide rollers, where a comb takes from it 
the fibrous substances in the form of a sliver, which passes through the 
main shaft, it being drawn forward by delivery rollers which turn with 
the said shaft, as well as with the comb. Concentric plates fixed in the 
main shaft carry outside them guides against which the band advances 
by the axial motion of the guide rollers. These guides are arranged 
helically, and cause the endless band to advance at the delivery side as 
it becomes charged with fibrous matter. A dexter roller carries the 
imperfectly opened fibres on to the feed cloth. Cleaning rollers may 
also be applied to the endless band, and also a circular brush for con- 
solidating the fibres. 

2255. Puiu Hitt, Manchester, and Joun Moors, Salford, ‘* Apparatus for 
cutting velvets or other similar piled fabrics,”—Dated 25th August, 1857. 

This invention applies solely to cutting such peculiar manufacture of 
velvets, plush, carpet, or any other piled fabrics as are woven face to 
face, and combined with the pile warp threads, which, when cut apart, 
form the pile of the two fabrics; that is, woven upon what is called the 
“double cloth” principle. The improvements consist in a novel arrange- 
ment of apparatus whereby the patentees are enabled to cut or sever the 
double cloths apart, by means of a small cutting knife or instrument 
having cutting edges, which will act upon the cloth 2s the knife travels 
rapidly from selvage to selvage of the cloth, backwards or forwards, 
as the cloth passes through the machine. Each separate cloth (as 
divided) is rolled upon an upper and lower roller turning in opposite 
directions, and the cutter or knife passes rapidly to and fro from side to 
side between and in front of the rollers, but in contact with the dis- 
tended part of the cloth, thus cutting the pile, and severing or cutting 
apart the double cloth, and so forming or completing two cloths, each 
having a cut pile as velvet or plush. The cutting apparatus travels with 
the speed or rapidity which may be necessary to perform a clean cut 
which may be regulated as required, and is maintained in a square and 
horizontal traverse by being mounted in a small carriage or frame, and 
sliding or running on parallel slide rods, bars, or beds, extending across 
the machine, and made perfectly true and sufficient for such purpose, 
the cutter being driven, drawn, or impelled by any suitable arrangement 
of self-acting mechanism, attached to, and receiving motion from, any 
convenient part of the machine, or by manual labour if preferred, 

CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, &e. 
2194. Tuomas Keppy, Handsworth, Staffordshire, ‘‘ Machinery for the 


cultivation of land.”—Dated 15th August, 1557. 
This invention cannot be described without reference to the drawings. 


2216, Danish Messuone, New York, ‘ Dressing millstones for hulling rice 











and other grain having hulls or husks.”—. ication.— 
ag _ ig A communication.—Dated 20th 

The objections to the dress heretofore given to the furrows of mill- 
stones for these purposes are, that the grain is confined to the eye or 
central part of the stones, and does not readily clear itself, so that it 
chokes up and retards the operation of the stones; and further, when 
the grain does leave the central part of the stones, it is too rapidly carried 
to the peripheries of the stones by the centrifugal action imparted to 
the grain. These objections are overcome by the present invention 
which consists as follows:—In place of forming the furrows or grooves 
on the surfaces of the bed stone and runner stone respectively, as hereto- 
fore, they are arranged in the following manner :—On the surface of the 
bed stone are formed, at equal distances apart, four semi-circular 
furrows or grooves, the end of each of which springs from the eye of 
the stone, and terminates on a radius struck from the centre of the 
Stone, situated at about right angles to the radius at which the curved 
groove or channel commences at the eye of the stone. From the outer 
end of each semi-circular furrow or groove there is formed a straight 
radial groove, which terminates at the periphery of the stone. From 
each of the radial grooves four parallel curved grooves are made, which 
are struck from four points external of the periphery, and they incline 
outwards. Three of these parallel grooves terminate at the periphery of 
the stone; the fourth terminates near the next radial groove. On the 
surface of the runner stone are formed four semi-circular grooves, but 
wider than those of the bed stone, and from near the outer end of each 
such semi-circular groove is formed a curved groove, which commences 
near the end of the semi-circular groove, and terminates at the peri- 
phery.—Not proceeded with. 


2232. JouN Pincueck, Katesgrove Ironworks, Reading, Berks, “ Sereens 
for dressing or separating corn or other grain.”— Dated 22nd August, 1857, 
This invention consists of a peculiar and novel construction of screens 
or sieves for dressing grain, whereby the space between the wires of such 
screens may be altered to suit the various sizes of grain to be operated 
upon. The invention cannot be described without reference to the 
drawings.—wNot proceeded with. 
2238, Tuomas RickeTT, Castle Foundry, Buckinghamshire, “ Machinery 
for sowing seeds and manure.”— Dated 24th August, 1857. 

For these purposes a carriage is constructed to run on wheels or 
on sledges ; at the fore part of the carriage is formed a fixed incline or 
platform, at the lower front edge of which there is a sharp or thin edge, 
which divides the soil in a horizontal line below the surface of the land, 
and at a greater or less depth, as may be required. This incline or 
platform has, at each side, a raised edge, of somewhat greater depth 
than the forward edge is intended to work below the surface of the land. 
Above the inclined platform there are endless chains working on suitable 
wheels or rollers, and such endless chains at intervals have blades or 
paddles affixed thereto, which move the earth up the incline or platform, 
and cause it to pass beyond the upper end whereof, where there isa 
descending incline or platform down which the raised earth descends on 
to ascreen, the clods or lumps being broken or crushed by a suitable 
roller or apparatus as they descend to the screen, which is intended to 
separate roots and other matters from the earth, and such roots and 
other matters are received into a suitable box or receiver at the back 
end of the machine. Below the inclines or platforms are arranged 
drills or apparatus for depositing seed or manure on the surface of the 
land, from which the upper soil has been removed, and on to which it 
again descends as it passes through the screen.—Not proceeded with, 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
House Fittings, Warming, Ventilating, &c. 

2288. JouN GEORGE TaYLOR, Glasgow, ‘‘ Improvements in the construction 
and alteration of doors, shutters, blinds, and other closures to buildings 
and erections so as to allow of their illumination, which improvements 
are also applicable to omnibuses and other vehicles, and to clock dials, 
lamps, and postal pillars ”"—Dated 1st September, 1857. i 

These improvements are general, and they may be applied to many 
purposes, but they are more particularly meant and intended to apply 
to the construction, altering, illuminating, and lighting of folding, 
sliding, fixed, or moveable window shutters, doors, blinds, screens, and 
other parts or fittings of houses, shops, warehouses, workshops, and 
factories, and to the sides, ends, and fronts of such houses, &e. They 
are also meant to apply to omnibuses, and public and private lamps, also 
to post-office receiving houses, and postal pillars, as well as to the 
illuminating or lighting of clocks in steeples, turrets, shops, houses, and 
other buildings. In so far as shutters, doors, blinds, and screens, and 
the sides, ends, and fronts of houses, shops, &c., are concerned, in place 
of making or using the bars, strips, slips, sheets, plates, or boards 
whereof they are composed of solid or unperforated iron, or other metals 
or materials as heretofore, the inventor makes them of iron or other 
metallic substances slightly curved, or reeded, or both, or of wood or 
other materials wholly or partly covered or sheathed with iron, &c., and 
he prefers such wood if it has been kyanised or creosoted, so as thereby 
to economise the expense of metal, and at the same time produce the 
article required of equal or greater strength, lightness, and beauty than 
when made entirely of solid or flat metal; and when he makes or uses 
such bars, or others wholly of iron or other metallic substances, he 
moulds or presses out holes, letters, figures, or other devices or openings 
in the metal when it is hot. And where such bars, &c., are either 
wholly made of iron or other metallic substances, or of wood, or other 
materials, and wholly or partly covered or sheathed with iron, &c., 
alternating one bar of metal, one of wood, or one of covered wood, or 
usiug the three sorts consecutively, or made entirely of wood or other 
materials. He, in either case, pierces, perforates, or cuts one or more 
holes, letters, figures, or other devices or openings in each, or every 
second, third, fourth, or other bar, &c,, so as viz., Firstly, to give a 
sufficient light from without through or by means of these holes or 
openings, to illuminate the inside of the premises in the mornings or 
evenings, or during the day time, when the shutters, doors, &c., are 
closed. Secondly, to enable police officers, watchmen, or other persons 
in the street or place where the premises are situated the more readily 
during the night time to discover by means of these holes or openings 
the presence of any fire or conflagration in the interior, so as to give 
immediate alarm. Thirdly, that the police or others may also thereby 
have opportunities of discovering by means of these holes or openings 
the presence of any thief or thieves who may have got into the premises, 
and who may be using lights therein, so that measures may be taken for 
having them apprehended, Fourthly, and in the shops, offices, or 
warehouses, &c., of bankers, jewellers, pawnbrokers, or others, parti- 
cularly those on the strect or ground floors of buildings, where the parties 
are in use to have gas or other lights burning within the premises 
during the night time, that police officers may, by means of these holes, 
or openings discover the presence of any thief or thieves therein. The 
invention also includes certain moditications of the arrangements above 
described.— Not proceeded with, 





Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §¢. 
2309, Harry Iyskir, Hertfordshire, ‘ Fire-arms.”—Dated 3rd September? 
857. 

This invention of improvements in fire-arms reJates to the introduc- 
tion of a pin or spike in the breech of soldiers’ muskets and other 
similar fire-arms, which spike stands up from the breech, and projects 
within the bore of the gun, so that a cartridge when rammed in the gun 
is penetrated by this spike, thus obviating the necessity of biting the 
cartridge before introducing it into the gun. The inventor places the 
bore of the nipple in communication with a passage within the spike, to 
which passage there is an opening on either side to the bore of the gun. 
Thus, when the gun is loaded, the sharp spike entering and burying it- 
self in the powder of the cartridge, places the powder in communication 
with the passage to the nipple, and this without biting or loosening the 
powder of the cartridge in any way before loading the gun. Longitudinal 
grooves formed in the sides of the spike at the apertures of the passage 
to the nipple are of advantage. — ot proceeded with 
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Cass 7.—FURTNIURE AND CLOTHING. 
Including ing Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Manufactured Articles of Dress, &c. 
RocuRIG, Paris, “ Fabric to be used for manufacturing petti- 
=> — parts of women’s dress.”—Dated 31st August, 1857. 

This invention relates to the formation of a new material composed 
of the fibres and of the stalks of the genno palm-tree, gallingale reed 
or cane, &c., whether indigenous or exotic. These stalks are divided into 
fibres or ligneous filaments of greater or less and yu ly 
woven with flax, hemp, wool, cotton, silk, horse-hair, or other suitable 
material, whereby a light elastic resisting fabric is produced, which is 
used in the facture of distending petticoats and other analogous 
parts of women’s dress, being suitably cut or shaped and formed for that 
purpose. This material washes, and is otherwise well suited for the 
purpose. The inventor prefers to employ the matting formed of the 
palm-tree which is usually imported as coverings for sugars and coffees. 
The vegetable matters are reduced to fibres or filaments either by hand 
or other means, then washed or bleached, and finally woven by means of 
a loom.—Not proceeded with. 

92286. Georck HaLLEN CortamM and HENRY RicuarD Corram, St. Pancras 
“Tron Works, Old St. Pancras-road, ‘‘ Children’s cots and metallic bed- 
steads,”—Dated 31st August, 1857. 

In constructing children’s metal cots which have cane work applied 
thereto, in place of leaving the rough portions of the cane which pro- 
trude through the metal frame uncovered and exposed, as has been 
formerly done, and which has been found to be objectionable by reason 
of children scratching themselves when they have come in contact there- 
with, the patentees now case in or cover such rough protruding parts 
with metal or other suitable material, so as to cover such parts of the 
cane work where the same passes through the metal frames of the cot. 

2304. GEORGE FREDERICK PARNELL, Hoxton, “‘ Hooks and eyes.”—Dated 3rd 
September, 1857. i ie ; 

This invention consists in making the eye with an additional portion 
of metal, so arranged as to press on the beak of the hook, which is 
thereby held firmly in its place. 

9305. Tuomas HoLuanp and Joun Rvnery, both of Birmingham, “ Manu- 
~ facturing the runners and top notches of umbreilas and parasols.”—Dated 
3rd September, 1857. 

These improvements consist in manufacturing the part of umbrella 
and parasol runners and notches, to which the invention relates, from 
sheet iron or other suitable metal sheet, of sufficient thickness that that 
part of runners to which stretchers are attached, and the top notches to 
which the ribs are atiached, shall be made in the following way, from 
such sheet iron or other suitable metal sheet:—The inventors cut out 
dises of the proper size, and in the centre part of such disc cut or 
pierce out a circular hole of the size of the barrel of the runners and 
notches which they wish to make. These rings so formed they solder to 
the barrels before referred to, and finish them by grooving and notching 
in the usual form, thus producing this important part with great solidity, 
neatness, and strength, at less cost than they are now produced by the 
ordinary process.—Not proceeded with. 

2306. ‘Tuomas JAcKsoN, Orchard-street, Portman-square, Pianofortes.”— 
Dated 3rd September, 1857. 

This invention consists in forming or applying a projection at the ham- 
mer butt, and combining it with a catch in such manner as to produce 
the requisite check to the hammer in its rebound, and also by such com- 
bined means to accomplish the repeat more advantageously. 











Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Se. 

2197. ArTuUR WALL, East India-road, Poplar, ‘‘ Amalgamating metals,” — 
Dated 19th August, 1857. 

This invention consists in the combination of metals possessing 
different electric characters for the purpose of sheathing ships, &c. It is 
intended to preserve metallic surfaces from corrosion, by sea water or 
otherwise, by placing in contact with them other metals, so as to render 
them less liable to be chemically acted upon. This is to be effected either 
by alloying the metals or by depositing one upon another. The alloy 
r ded by the p is made by melting in one crucible 24 
parts copper, and in another 87 lead, 9 parts zinc, } pint bismuth, and 
1 part mercury; then mixing the contents of both crucibles, covering the 
surface of the metal with sawdust and charcoal while it is well stirred. 
This alloy is also suitable for bearings of axle boxes and for other 
rolling parts of machinery. For sheathing ships or other vessels the 
patentee prefers to bine or lg sheets of zinc, copper, or 
lead, cut into any convenient size, by immersing them in tanks or other 
suitable vessels ining acidulated metallic solutions, effecting a de- 
position either by their own natural affinities or by thermal or voltaic 
electricity. The patentee proposes to dispense in great measure with the 
usual electrotype method by using the battery per se, formed by two 
metals of opposite e'ectric conditions, such as mercury and zine. This 
is effected in the case of zinc by dipping the sheets, previous to placing 
them in an acidulated sulphate of copper bath, in a mercurial solution 
for a few seconds, When the sheets are withdrawn from the copper 
bath they are again immersed in the mercurial bath, so as to effect 

pl Ig tion of the surface. Thin sheets of lead or thin 
sheets of copper are similarly treated, by applying any of the oxides of 
any of the three metals to the other, or any two of them, or all together, 
care being taken that the last covering be mercury. Oxidation of metals 
going on in sea water, according to their negative or positive conditions, 
the advantage of the new combination is, that the oxidizable zinc, being 
covered or shielded from chlorine, the active agent of sea water, which 
must first pass through the negative copper before the more positive 
metal is touched, oxidation can only take place in an infinitesimal 
degree ; or again, copper, which becomes positive in combination with the 
last covering, mercury, ia shielded from the action of chlorine, which is 
the negative element in sea water. 

2198. ArtuuR Watt, East India-road, Poplar, 

surfaces.”—Dated 19th August, 1857. 

This invention consists in the preparation of materials for protecting the 
bottoms of iron ships and other metallic surfaces, wholly or partially sub- 
merged in sea water, from being corroded or coated inany way. One of 
these materials is prepared by mixing litharge to a smooth, thin paste, with 
turpentine. To this is added an equal weight of colophony or resin of 
commerce: the whole is put into an earthen or other suitable vessel, and 
gradually mixed with strong wood naphtha sufficient to reduce the mass to 
a creamy consistence, stirring meanwhile. ‘The vessel is then to be 
covered with a perforated lid, and from time to time more naphtha or 
turpentine added. In a few days the mass will assume a uniform con- 
sistency, and be of a very tenacious and adhesive nature, and, after 
further dilution with turpentine or naphtha, to bring it to the consistency 
of ordinary paint, and may be applied to the surfaces to be coated. The 
other material is prepared by mixing colophony or resin with one-fifth, 
by weight, of any oxide of mercury previously mixed with powdered 
charcoal, so as to obtain a black colour. This material is used as an 
over or, top coating for the other preparation, and will close up any 
cracks or gaps left in its application. 








ng 








* Coating metallic 


2206. Ropert CLAkK Gist, Cannon-street, City, ‘Manufacture of manure.” 
—A communication.—Dated 19th August, 1557. 
This invention consists in a method of generating, collecting, and 
fixing ammonia in fertilisers, and in compounding the materials in which 
ammonia, thus fixed and condensed, is a principal ingredient, with other 
substances so as to suit the nature of different plants, and thus stimulate 
and promote their growth and production, It has been known for some 
time that oxide of iron frequently contains a small quantity of ammonia, 
and also that ammonia is often formed in aluminous earth or minerals, 
and the patentee’s method is based upon these facts. Aluminous carth 
is made into a bed, and exposed to the action of the air, but protected 
from rain and excessive heat, while evaporation is maintained by 
moistening it with water containing sulphate of iron or alumina, alum, 
biphosphate of soda, &c., or one-tenth of sulphuric or other acids. The 
aluminous earth which the patentee generally uses consists mostly of 
silicate of alumina, mixed naturally with other silicates, such as silicates 
of potash, soda, and iron, the most suitable being the green sand, 
Glauconitic sand of the chalk formation, isting of sili of alumi 





potash, and iron. The aluminous material should be placed on a floor 
paved with stone, brick, or slate, or made of boards, care being taken 
not to use too porous material. The material should be just sufficiently 
porous to allow the circulation of air through the whole mass. Instead 
of using saline solutions, finely divided iron may be mixed with the 
aluminous earth, and diluted sulphuric acid added, with the same result. 
When the earth contains sulphuret of iron in the form of pyrites, the 
I ous decomposition of this mineral will furnish sulphate of iron. 
The moistening of the aluminous bed should be effected so as not to 
wash out any salts of ammonia, and so as not to cause the bed to bake in 
drying. The patentee believes that, in addition to the absorption of 
ia, this sul is also produced by the combination of atmo- 
spheric nitrogen with hydrogen, resulting from decomposition of water 
by the protoxide of iron. The ammonia generated by the decomposition 
of such substances as flesh, fish, blood, bones, &c., may be absorbed in 
like manner by mixing them with green sand, &c., in beds that are 
treated as above described. 

2212. Ricuarp ARCHIBALD Brooman, Fleet-street, London, ‘‘ A new method 
of defecating sugar and other saccharine substances, and of refining or 
rectifying alcohol.”—A communication.— Dated 20th August, 1857, 

This new method of defecating saccharine liquids, &c., whether pro- 
ceeding from the cane or other vegetable produce, consists in first 
treating them with lime in excess and then with a saponaceous sub- 
stance. The same method applies to the refining or rectifying of alcohols ; 
that is, the refining is accomplished by employing an excess of lime, and 
then saponaceous substances,—See ENGINEER No, 114, p 185. 

2220. Joun McMaster, Caldons, and Witiiam Witson, Whithorn, Wig- 
town, ** Manufacturing liquid ‘arm manure and rendering it as efficient as 
any artificial manure, at a small expense to the farmer.”—Dated 2lst 
August, 1857. 

First, to a proportion of 250 gallons of cattle, horse, or other urine, 
there is to be added half a hundred weight of a mineral found in the 
farm of Caldons, in the parish of Stoneykirk, which it is proposed shall 
be called the Caldon mineral, or of gypsum, alum, or other mineral, 
suitable as a fixture, and 14 lbs. of sulphurie acid; and when settled 
down the whole is to be filtered with peat charcoal or carbon. Second, 
the liquor when filtered is to be conveyed to an air furnace, for the 
purpose of evaporating and lensing the ia with a mineral 
acid, which is obtained in the course of the process, Third, the salts in 
the filter box are then to be mixed with the ammonia, and the whole 
precipitated together. Fourth, the salts of the urine are next to be added 
together and evaporated till dry at a heat not exceeding 200 deg. Fah., 
when a powder is obtained which as a manure is similar in its effects to 
guano, Fifth, for effecting the above process, an apparatus has been 
invented by the inventors, consisting of a filtering box from which the 
residue of the first process is conveyed to a retort, in or over an air 
furnace, from whence the ammonia is evaporated into a receiver, where 
the salts of the ia are precipitated, and the whole added together, 
and evaporated in a furnace or sand bath till a dry powder is obtained as 
described.—Not proceeded with. 

2224, Joun Daveiisn, M.D., Great Malvern, “ Preparation of dough.”— 
Dated 2ist August, 1857. 

It has been proposed to employ carbonic acid gas under pressure in 
impregnating water used for mixing flour or meal to form dough, and it 
has also been proposed to keep the iuterior of the vessel in which the 
mixing of such matters is accomplished under pressure, in order to 
prevent the escape of gas from the water during the process of mixing, 
by charging the same with carbonic acid gas. Now the patentee has 
discovered that much of the carbonic acid gas used for keeping the 
interior of the vessel under pressure may be saved, and again and again 
employed in the process. In using carbonic acid gas for the purpose of 
keeping the mixing or kneading vessel under pressure, it is desirable to 
keep it pure by excluding as completely as possible atmospheric air or 
other gas, and in order to accomplish this he prefers as the simplest 
method the introduction of carbonic acid gas among the materials to 
displace the air or other gases, allowing them to escape before closing 
the entrance completely. When the kneading or mixing has been pro- 
perly accomplished, and it is desirable to remove the pressure from the 
mixing vessel, instead of releasing the gas into the atmosphere, he con- 
ducts it into another vessel or reservoir in any suitable manner, prefer- 
ring to expand it into a gas holder or other suitable vessel by its own 
elastic force, or by expanding it into a separate vessel capable of bearing 
an excess of pressure until the pressure in both vessels is equalised, and 
then pumping the r ining gas from the kneading vessel into the other 
vessel until a sufficient quantity has been discharged from the kneading 
vessel; or by pumping the entire quantity of gas into a separate vessel 
or receiver. It has been proposed to use a separate vessel in which to 
charge the water used in mixing with the necessary quantity of carbonic 
acid gas, before introducing it into the mixing vessel. Now he, in some 
instances, causes the water to absorb the necessary quantity of gas, and 
so incorporates it with the dough when it is within the mixing vessel, by 
putting the flour and other dry material and the water or liquid material 
together into the kneading vessel, and afterwards putting on the pressure 
of gas, and so allowing them to remain until the purpose is effected; or 
by putting the dry materials under pressure before introducing the water, 
and afterwards forcing the water in a shower through the gas within 
the mixer. In order to increase the expanding or spongy property of 
the dough made under pressure of carbonic acid gas, or with water 
eharged with carbonic acid gas, he introduces into the material of which 
it is to be composed bicarbonate of soda, or of potash, and tartaric or 
hydrochloric acids, so that by their combination carbonic acid may be 
given off, and these may be used along with wrated water, or with water 
not wrated, Also he causes the dough made under pressure of carbonic 
acid gas, or with water charged with carbonic acid gas to ferment for the 
like purpose of imparting to it extra spongy or vesicular properties ; and 
for this purpose he adds to the flour, meal, or other material of which 
the dough is to be composed certain proportions of leaven, yeast, or 
other body or bodies capable of inducing fermentation. For making 
light bread a pressure of 200 Ibs. to the square inch is applied, and in 
making dough for other articles, a pressure of only a few pounds over the 
ordinary atmospheric pressure is applied. It is stated to have been found 
advantageous for retaining the gas more securely in the mass after it 
comes from the machine, to boil about one per cent. of the flour with 
water to a paste before introducing it into the mixing vessel. 

2227. Henry Hopees, New York, “Improvements in the manufacture of 
gunpowder.”—Dated 21st August, 1857. 

This invention consists in subjecting the mixture of charcoal, saltpetre, 
and sulphur, prepared in the usual manner, to the action of steam in a 
metal or earthenware vessel, resembling by preference a coffee grinder, 
churn, or revolving barrel, &c., so as to damp the mixture, dissolve the 
saltpetre, and soften the sulphur, the whole being stirred meanwhile to 
expose it to the action of steam as much as possible. By this means the 
ingredients are more intimately blended, 

2230, Freperick ALBERT Garry, Accrington, ‘‘ Manufacture of chlorine and 
sulphuric acid.”— Dated 22nd August, 1857. 

This invention relates, Firstly, to producing black oxide of man- 
ganese from the chloride and sulphate of manganese generally left as 
residuums in the manufacture of chlorine, by transforming the said 
chloride and sulphate of manganese into nitrate of manganese, or by 
mixing them with nitrate of soda or nitrate of potash, and then heating 
them until all the nitrous and nitric acids are driven off; and, Secondly, 
to applying the vapours or gases disengaged during the decomposition by 
heat of nitrate of manganese, or the mixture of the salts of manganese 
with nitrate of soda, or nitrate of potash, in the manufacture of sul- 
phuric acid, by introducing the said vapours or gases into the leaden 
chambers either wholly as they are driven off, or ouly the part which 
does not condense in passing through a condensing apparatus, 

2240. SaMvugEL Fox and JvLian Witrrep Starer, Sheffield, ‘‘ Metallic com- 
pound applicable to the manufacture of various useful articles.”—Dated 
24th August, 1857. 

This invention consists in combining or mixing fine or foreign zinc 
with lead and tin in certain proportions not heretofore employed in the 
manufacture of metallic compounds or alloys of metals. The inventors 
are aware that small quantities of zinc, not exceeding 5 per ceut. or 
thereabouts, have sometimes been added to pewters and white metals ; 
but such compounds or alloys have been found to be practically useless, 
partly owing to the per centage of zinc used, and partly to the manner in 
which the process of mixing has been performed. There practical 
objections they propose to surmount by employing from 16 to 18 per 























cent, of fine or foreign zinc, and in no case less than 10 per cent, of such 


metal, in the manufacture of the above mentioned iny 
compound, and also by adopting a new mode of mixing the zinc with the 
other metal or metals employed, that is to say, instead of placing the zinc 
into the crucible after the other metals have been placed and fused, they 
place the zine in first, and fuse it at as low a temperature as possible, and 
then add the other metals thereto, and keep the whole constantly stirred 
during the fusion thereof, by which they cause the metal to be thoroughly 
and intimately combined or mixed together, whereas by the processes 
practised heretofore constant stirring was not adopted, and the zinc was 
found to separate from the other metals composing the metallic com- 
pound in the form of oxide,—Not proceeded with. 

2252. WERNER STAUFEN, Baker-street, London, “‘ Treating agava americana 
or Mexican grass, and the manufacture of a new fabric therefrom.”—Dated 
25th August, 1857. 

The first part of this invention relates to an improvement upon an in- 
vention secured to the patentee by letters patent for Great Britain and 
Ireland, bearing date 2nd November, 1855, and consists in treating the 
fibres after having been prepared with an alkali or alkalies, and before or 
after being baked with gum or gummy matters, size, or glue, in order 
to impart additional stiffness and elasticity to the fibres. The proportion 
of gum, gummy matters, size, or glue, will vary according to the uses 
to which the prepared fibre is to be applied. The p fact 
the new fabric wholly or partially with fibres of the agava americana, 
after having been prepared with alkali and baked, by weaving or knitting 
by any of the well-known methods of weaving or knitting. The weft 
and warp may both be composed of the prepared fibres, or the weft or 
warp may be wholly or partially of some other textile material, and 
before or after weaving or knitting the fibres may or may not be sized, 
gummed, or glued, according to circumstances. 

2256. Joun Grper, Wellington-strect South, London, “Soap.”—A com- 
munication.— Dated 26th August, 1857. 

The improved process comprised in this invention is app to the 
manufacture of all descriptions of soap, of whatever nature the fatty or 
oleaginous matters forming the foundation may be. In the manufacture 
(according to the invention) of yellow soaps the process is divided into 
two operations. The patentee has a copper or caldron (heated by steam 
or ordinary furnace), into which he throws about 375 lb. weight of cocoa 
nut oil, and about 650 Ib. of resin. When these are melted he adds 
thereto about 1,200 Ib. of alkali of the strength 1,260, or thereabouts, 
The whole must be again boiled, and during such boiling about 1,000 Ib, 
of water is added at three different times, taking care that the mass is 
in a state of ebullition when the first addition of water is made, and 
again boiling before the second portion of water is added, and the same 
with the third. After the whole of the water has been poured in, and 
the mass has again been boiled, he throws in (always during ebullition) 
about 200 lb, of muriate of soda (common salt) in order to separate the 
lees, which being effected he withdraws the saponaceous mass, throws 
away the lees, and the first operation is finished. He now commences 
the second operation by throwing into a copper (heated as aforesaid), say 
about 750 Ib. of cocoa nut oil, and melts. When it is melted he mixes 
with it about 900 Ib. of alkali at the same strength as named in the 
previous operation, and boils the whole, To these he adds, in three 
pourings in, as directed, about 700 Ib, of water. After ebullition of the 
third and last addition of water he takes all the soap or saponified sub- 
stance obtained by the first operation, and mixes it with that made by 
the second just described. When the mixture is quite complete, and it 
has boiled, he throws in about 25 Ib. of glue, and when this latter is 
thoroughly dissolved and mixed or incorporated with the saponaceous 
mass, it then becomes a complete soap, and is poured into frames in the 
ordinary manner, The patentee describes modified processes for the 
manufacture of other kinds of soap. 

2263. James Goopwix and ANDREW Boyp, Milton, Stirling, N_B., ‘‘ Cleansing 
printed cotton and silk fabrics from colouring matters.”— Dated 26th 
August, 1857. 

This invention has for its object the cleansing of printed fabrics from 
the colouring matters diffused over the surface of the fabrics during the 
process of printing, this cleansing of the fabrics being effected by means 
of an inexpensive and abundant material, instead of using soap and 
chemical materials, which form a costly item in the preparation of printed 
goods, In the present invention the fabrics to be cleansed are first 
washed in cold water to free them from dirt and extraneous matters; 
they are then submitted to the process for discharging the diffused 
colouring matter from the ground of the fabric. A sufficient quantity 
of cinders, coke, or charcoal—but preference is given to the cinders of 
mineral coal—are sifted to free them from ash and dirt. The sifted 
cinders are placed in a suitable boiling apparatus with a quantity of 
water, which is made to boil. The fabrics are then placed in the boiler 
with the cinders, and the boiling continued for some time. After boiling 
a sufficient length of time, which must be arranged according to the 
nature of the dyeing materials, the fabrics are to be taken out and washed 
in cold water, or otherwise treated. By this mode of cleansing, the 
ground or white parts of the fabrics are not only rendered perfectly white 
and free from discolouration, but the dyed parts are improved in the 
brillianey of the colours. 

2272. Francois Xavier GEntIL and Evorns Gentin, Paris, “ Preparing and 
treating asphodel in order to obtain alcohol.”— Dated 27th August, 1857. 

In order to prepare asphodel tubercles or roots they are separated from 
their appendages, and from their stalks and stems, and cut up with ordi- 
nary cutting implements, especially with the ordinary root cutting tool, 
but not reduced to less than pieces of about three-cighths of an inch 
cube, and instead of being stove dried, they are simply spread out to the 
sun, which brings them toa suitably dry state. The mode of treating 
fresh tubercles made it appear that to operate on these roots it was 
necessary to employ from eight to ten per eent. of sulphuric acid at fifty- 
three degrees strength, and even more. After many efforts and nume- 
rous experiments on a large scale, the 7 have obtained uniform 
results, by using on an average four and a half per cent. only of this acid 
(they never use less than two per cent., nor above seven per cent,, accord- 
ing to the greater or less richness in alcoholisable properties of the roots; 
but they remark that the mean quantity, four and a half per cent., always 
succeeds satisfactorily). This quantity of sulphuric acid may be replaced 
either by more concentrated sulphuric acid, or by hydrochloric acid, or 
any other acid that will transform the sweet matter into glucose. The 
quantity of these acids necessary to produce the effect is variable in the 
same proportions, according to their different degrees of strength. The 
asphodel roots are first macerated in four times the weight of water, into 
which nearly three quarters of the acid has been introduced. It is raised 
to boiling point and kept to that heat for four hours. After eight hours’ rest 
it is drawn off, and a second maceration is commenced, keeping the liquid at 
boiling heat during three hours; but for the second maceration the weight 
of the liquid is only double that of the roots. It is immediately drawn off, 
and washed a third time, pouring on the roots a quantity of fresh water 
equal to their own weight. This is principally for the purpose of com- 
mencing a first cooling or refrigeration, care being taken to employ the 
remainder of the acid for the two last operations, reserving very little 
for the last. This washing may be dispensed with, and instead of 
placing the whole of the syrup of the second operation into the 
vats to be saturated, this syrup may be passed through common 
conduits easy to arrange into an empty vat, where it will be divided 
into two parts, from which the one-half is passed into the vat 
for the first saturation, while the other half remains in the before- 
mentioned empty vat, and serves for another operation, and supplies the 
means of obtaining a stronger degree of syrup. The maceration vats 
are of such a size that, when the pieces of roots resume the original 
volume of the tubercle, they will not cause any overflow of the liquid. 
These vats have either in the sides or in the bottom, or in both, apertures 

of from twelve to sixteen inches di ter to facilitate the | of the 
residue. The vats may also be made to rock on pivots; or the substance 
may be removed at the top by means of metal gratings covered with 
india-rubber to preserve them from the effect of the acids. It is im- 
portant that the steam be distributed at the bottom of the vats, so that it 
may not escape except through very small apertures placed at a distance 
from each other of two feet or less. It is suitable to cover these small 
steam passages with a false bottom, and to surround the apertures with fine 
wire cloth, to prevent the pulp from being sucked into the interior of 
the tubes wheu the heating steam condenses therein. In order to effect 
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saturation, the weight of carbonate of lime used must not exceed two- 
thirds of that of the sulphuric acid, From the saturation vats the syrup 
is passed through a worm immersed in cold water, which brings it to the 
desired temperature for fermentation; or better, into « rather large 
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channel or gutter made of the least oxydisaple metal, and as thin as 
possible, the bottom part of which dips into the water. The current 
should be as continuous as possible. The first and second refrigeration 
of the syrups are the chief operations to be conducted on a large class. 
Instead of refrigerating by the means indicated, any known means of 
cooling a liquid may be used, such as surface condensers, cooling tubs, 
spread surfaces, or by circulation of any kind. As soon as the residues 
are removed from the vat they are pressed, in order to extract the syrup 
left, which is never less than ten per cent. of the whole quantity of 
syrup obtained. When these residues have been pressed, and only 
present the lig b of the vegetable, they may be mixed with 
coal dust, or any analogous fuel, and formed into cakes, and used for 
heating the apparatus. If required, this pulp may be employed for heat- 
ing purposes without any admixture of other fuel. In order to econo- 
mise the fuel, they utiiise the heat by causing the water leaving the appa- 
ratus to descend into the residue of the roots placed in reservoirs, by 
means of pipes forming worms in these boiling reservoirs of residue, and 
causing this same water to reascend into reservoirs placed rather below 





dividers, as the arrangement of the parts would, with slight variation in 
detail, apply to the rest of the instruments named. The head or joint 
part of the “he limb” has one half of its periphery toothed to work in a 
small pinion pinned in a slot in the shoulder of the “ she limb,” Upon 
the face of this shoulder is placed a circular dial engraved upon the face 
in feet and inches. The rivet which secures the pinion carries a pointer 
or index, which, as the compasses are opened, denotes to a given scale 
the number of feet or inches which the points of the compasses may be 
asunder, so that the ordinary scale or rule would not be required. Or 
the dial may be placed upon the head of the “ she limb,” with a quadrant 
rack working in a slot upon the shoulder of the same limb, and gearing 
into a small pinion upon the shoulder of the “he limb.” This pinion 
drives a toothed wheel mounted upon the dial pin between the two parts 
of the joint at the head of the compasses. The quadrant rack before 


horizontal arm of which takes effect upon a horizontal lever, the fulcrum 
of which may be varied so as to produce a greater or less extent of 
motion at the opposite end of such lever. This opposite end of the 
lever is connected by a rod with the cross slide and tool carrier of the 
planing machine which so receives an up and down motion, according 
to the form of the course on which the roller travels. The bell crank 
lever before ioned is d on a shaft which passes through 
below the bed of the machine, and has a lever arm at the opposite end 
which acts on a second horizontal lever with adjustable fulcrum on the 
opposite side of the machine, which is connected with the cross slide at 
the other side of the machine, thereby imparting movement to the cross 
slide at both ends simultaneously, in order to impart a cross traverse 
to the tool carrier on its slide while the machine is in operation, an appa- 
ratus somewhat similar to that before described but adapted to suit the 








named may be used as a substitute for the quadrant at present employed 
in compasses or dividers used by joiners and others, and may be fur- 
nished with a similar adjusting screw and thumb piece, which is for the 
purpose of maintaining the dividers opened to a given point. For 
purposes the dial may be placed upon the face of the “she 





the point of departure of the water. These reservoirs are th | 
placed at a sufficient height, so that the water will readily flow into the 
maceration vats, In order to cbtain products of the best taste or 
quality, they must be rectified by means of Sellier’s or Blumental's column 
of from twenty-two to thirty trays, and even more, or any other which 
will raise the degree of heat of the juice above 195 deg. Fah. The 
steam escaping from the machines is required to heat the liquids again, 
and especially to distil them. It is employed by causing it to pass into 
this column, care being taken to keep its passage always free. 


2275. Wituiam Smitu, Liverpool, “ Manufacture of size made from gela- 


tine.”—Dated 28th August, 1857. 

This invention consists in the addition of nitrate of baryta to ordinary 
gelatine size in about the following proportions:—The gelatine size 
having been prepared and refined by any of the usual processes whilst 
in a liquid state, the inventor adds thereto a solution of nitrate of 
baryta in distilled water of about 1°08 spec. grav.; one gallon of such 
solution being about the proportion required for one hundredweight of 
the liquid gelatine size; the mixture is then to be boiled slowly for about 
four hours and left to settle, when it may be removed to suitable cooling 
receptacles for subsequent use as size.— Not proceeded with. 


2282. PeTer Spence, Pendleton, “Improvements in the manufacture of 


sulphuric acid, and in obtaining salts of ammonia thereby.”—Dated 31st 
August, 1857 

This invention consists in causing the sulphurous acid and other 
gases escaping from the chambers ployed in the fi e of 
sulphuric acid to pass through a vessel into which ammoniacal gas 
water is introduced, so as to mingle with the said gases, and effect their 
decompusition or combination. By these means the inventor obtains 

Iphate or sulphite of ia, which may be employed in the manu- 
facture of alum, or for other purposes, avoiding at the same time the 
escape of sulphurous acid and sulphuretted hydrogen, The decomposing 
chamber he supplies with coke or other such substance, in order to gain 
an extended surface.——Not proceeded with, 


CLass 9.—ELECTRICITY. 








Including Electrical, Magneiical, and Electro-Magnetical Apparatus, 


Electric Telegraph, Galvanic Batteries, §c. 


2287. Lions, Gisporne and Henry Cuaries Forper, Duke-street, Adelphi, 
ted sist 


“Apparatus for paying out electric telegraph cables.”— Dai 
August, 1857. 

According to this invention the cable is passed over a pulley which is 
carried by an arm suspended from a universal joint, and it has also 
another universal joint over the pulley: thus the arm can oscillate in all 
directions, and the pulley can follow the succeeding coils in which the 
cable is laid in the ship or vessel. The cable next passes under a 
stationary pulley, and then over a drum (which is governed by a brake), 
around which it takes several turns. The cable then descends under 
another pulley, which is weighted, and has a quantity of chain attached 
to it, and when the strain comes on the cable it draws it more and more 
nearly into a straight line, lifting at the same time the weighted pulley, 
und so becoming subjected to a continually increasing weight. The 
weighted pulley in its rising and falling is guided by two uprights, at 
the upper part of which there is a spring or buffing apparatus to counter- 
act any sudden rising of the pulley. The cable lastly passes over two 
guiding pulleys to the stern of the ship or vessel. On the upper coils of 
the cable are placed numerous spherical weights which cover the whole 
upper surface of the coils of the cable, and they at all times prevent the 
cable as it runs out from drawing up portions of the coil with it, 


2297. Everne Grevet, jun.,and ALExis VAVIN, Paris, ‘‘ Electro-magnetic 


machine,”—Dated Ist September, 1857. 

This invention consists of an electro-magnetic machine, which is so 
constructed as to provide, First, for the diminution of the number and 
the increase of the size of the magnets employed in such machines, 
Secondly, for the employment of wires of large gauge in the coils, 
Thirdly, for the direct-action of electro-magnets upon one another. 
Fourthly, for the utilisation of the magnetic force until the contact of 
the magnets takes place, and for the avoidance of shocks in the machine; 
and, Fifthly, for the prevention of the destructive action of the spark 
produced at the points where contact is successively made and broken. 
The improved machine is composed of a set of upright electro-magnets, 
the upper faces of which are plane and on the same level, and around 
which large wire is coiled for the passage of the magnetising current. 
The polar extremities of these magnets pass through a plate or table of 
bronze, which is flush with them, and perfectly smooth and plain. A 
corresponding set of electro-magnets of similar construction are placed 
above these; but the magnets of this upper set have their polar ex- 
tremities curved, in order that they may rock or roll upon the bronze 
table and the lower magnets. The amount of curvature given to the 
magnets will vary with the length of stroke required. Each of the 
upper magnets has connected to its upper end (or to an arm attached to 
its upper end) a connecting rod, which is jointed at its farther extremity 
to a crank upon a central shaft, the cranks upon this shaft being set at 
such angles to each other that, as motion is communicated successively to 
the several magnets of the upper set, one or other of the said cranks 
may transfer it tothe central shaft and keep up a continuous rotation of 
the latter. The coils of the several gnets are 1 with the 
battery by means of wires arranged in the ordinary manner, the current 
being transferred successively from one to the other by means of con- 
ducting rods or plungers alternately inserted in receivers containing 
mercury, and withdrawn therefrom, motion being given to such 
rods or plungers by means of canes or elliptical projections upon 
the central shaft. Water or other non-conducting liquid is paced in 
the receivers above the mercury fur the purpose of extinguishing the 
spark which results from the rupture of the galvanic current, 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2126. Tuomas LAWLEY, Wolverhampton, Staffordshire, ‘‘ Ornamenting arti- 


cles made of tin plate and of other bright metals.”—Dated 6th August, 
1857. 

The patentee puis a stop upon those parts of the metal which he wishes 
to remain bright, whilst the other parts are engraved. When this is 
properly set the surface uncovered is ready for engraving. This en- 
graving is effected by means of a fine pumice stone or other hard sub- 
stances, either used dry or with a spirit. When the parts he wishes en- 
graved are sufficiently cut he removes the stop with pure water. The 
stop is composed of gum, sugar, and beer, mixed with vermillion or other 
suitable powder ; or a stop composed of varnish or asphaltum, mixed with 
vermillion or other suitable powder, may be used, in which case he 
applies the engraving powder with water, and afterwards removes the 
stop with a spirit. 


2190. Joun Rosson Scantiirr, Wolverhampton, Staffordshire, ‘ Mathe- 


matical! instruments.”—Dated 7th August, 1857. 
This invention refers mainly to the class of instruments termed draw- 
ing and measuring instruments; such, for i , as 





? 


calipers, mining dials, and others of the same nature, consisting of limbs 
or parts connected by joints, the improvements being in the joints by 
which such limbs or parts are connected. The inventor proposes to 
attach to these joints a scale, and for the purpose of describing his 
invention takes, for example, a pair of ordinary drawing compasses or 





limb,” and the pointer secured to the rivet which connects both of the 
parts together.— .Vot proceeded with. 


2132. Tuomas Groror Suaw, Dartmouth-row, Blackheath, ‘‘ Washing and 
wringing machines.”—Dated 8th August, 1857. 

This improved apparatus consists of a box or trough of any required 
shape, fitted with a dasher or beater of wood or other material, which 
beater is put in motion by guide rods working upon a cranked spindle, 
or by being attached to eccentrics fitted upon a spindle. The upper 
part of the box or trough is fitted with an oscillating guide bar, through 
which the guide rods work, and the action of this guide bar converts 
the reciprocating motion which would be produced simply by the re- 
volution of the cranked spindle or eccentrics to a compound recipro- 
eating and oscillating motion. The patentee also places in the box or 
trough any convenient number of rollers made of wood or other suitable 
material, the surfaces of which he renders uneven by making corru- 
gations or notches upon them in a direction at right angles to their axis. 
These rollers he loosely attaches to one another by means of strips of 
leather, or any other flexible material, and they form a kind of stage or 
series of floating rubbers. To one side of the before-mentioned box or 
trough he also attaches a wringing machine, composed of a box made of 
wood or other material, and fitted with a perforated bottom ; which box 
may be made to communicate with the interior of the trough of the 
washing machine, This box is fitted with a moveable piston attached to 
a lever, by means of which any required pressure may be given to the 
articles placed between the perforated bottom and the moveable piston. 


2134. Joun Lanerorp and JoserH WILDER, Birmingham, “ Signals and 
alarums.”— Dated 8th August, 1857. 

This invention cannot be described without reference to the drawings. 

2136. George Conuer, WILLIAM Nose, and Warp Honroyp, Halifax, 
Yorkshire, ‘Improvements in cutting, shaping, and planing wood, and 
in the tools and apparatus employed therein.”—Dated 8th August, 1857. 

These improvements relate, First, to the production of imitation 
wicker or basket work for carriage or other uses in wood, by the use of 
a cutting tool of a peculiar construction operated by mechanical means. 
The cutting tool is formed with corrugations or other irregular surfaces 
along one side or surface thereof, corresponding with the form of the 
outline of the intended cut, by which, as the edge of such cutting tool 
wears away, in place of having continually to renew the form of the 
cutting surface, it will only be necessary to grind or otherwise sharpen 
in an inclined direction from the back towards the front cutting edge. 
This peculiar description of cutting tool is also applicable when pro- 
ducing other figures than that in imitation of basket or wicker work. 
To produce some varieties of imitation basket or wicker work, the 
cutting tools employed are placed one in advance of the other, yet so as 
to cut in parallel lines, by which, in the up and down motion simul- 
taneously given such tools, the cutting produced by one tool will be deep, 
whilst that adjoining in a parallel line will be standing up, thereby 
giving an appearance of crossed work. The improvements relate, 
Secondly, to the production of rotary cutters for the formation of 
mouldings and other ornamental forms. These cutters are made up 
in two or more pieces, according to the form of cut to be produced, and 
so that their figure is the counterpart of the figure of the cutting to be 
effected, or a part thereof, and the cutting edges are obtained by cutting 
in a transverse direction across such surface, so that the section of the 
circle of which any part of such cutter is formed would have the 
appearance of saw or such like teeth, and the forming of such cutters of 
two or more parts facilitates the obtaining of such teeth. The im- 
provements relate, Thirdly, to cutting or planing boards or other plane 
surfaces. The wood to be planed is caused to traverse fast through, by 
preference, slightly inclined to the end of a rapidly revolving axis, upon 
which is formed or affixed a disc or face plate formed slightly conical, 
carrying the cutting blades by which the cutting is effected. These blades 
are held in an inclined direction, somewhat as the cutters of an ordinary 
hand plane, and the line of their cutting edge is also inclined to the axis 
of the disc, by which a superior cut is effected, by the conical form of 
the disc or plate supporting the cutters ; the cutters operate only on that 
side of the axis of the disc where the wood first meets the disc, and are 
cut slightly away so as to clear it at the other side of the axis. A guide 
or guides for the wood are employed as required; or when the face of 
the disc is at right angles to the axis thereof, the patentees employ a 
guard or guards to prevent the wood being cut being operated by the 
cutters at such other side of the axis. The improvements relate, 
Fourthly, to employing elastic pressure to keep the wood under operation 
in contact with the planing tools, Fifthly, the improvements relate to 
forming cylindrical surfaces of wood, such as cornice poles and the like. 
This is effected by passing the wood to be cut through a rest in front of 
a revolving tube, in which are placed cutters, the casting surface of 
which is inclined to the axis of the tube, and is of a form corresponding 
with that of the pole or rod to be produced. Sixthly, the improvements 
relate to the employment of rotating cutters for moulding and other 
figures when such are operated to have a to-and-fro motion as well as a 
rotary motion, by causing the frame supporting the axis thereof to be 
operated by a shaped face or template to produce the undulations desired. 
Seventhly, the improvements relate to the applying heat to the surface 
of the wood during the operation of cutting, better to prepare the 
surface for the action of the tools. For this purpose they employ a jet 
of gas or other heat capable of a high temperature. When employing 
gas they have found an arrangement to atfswer well, in which the pipe 
conveying the gas is passed through a somewhat larger one, through 
which is also passed a current of air to produce a blast to conduct the 

jet against the wood. 

2137. Joun ANDERTON, Jonas Fostex RusuwortH, and Josgrn BENy, 
Queenshead, York, ‘‘ Machinery for Iding, cutting, and carving w 
and stone.”— Dated 8th August, 1857. 

These impr in hinery for Iding, carving, or cutting 
wood and stone, relate to apparatus applied to planing machines, such 
as used for cutting stone, metal, and other hard bodies, whereby the 
cutting tools are so operated upon as to cause the production of moulded 
or carved ornamental forms on the wood or stone being planed or 
operated upon in the machine. For this purpose the inventors use a 
planing machine such as is used for planing metal, in which a sliding 
table traverses backwards and forwards, propelled by a screw shaft 
receiving motion alternately in opposite directions; or the motion may 
be communicated by a rack or other suitable means. On the one end 
of the screw shaft they place a pinion, which gears into a stud wheel 
forming one of a pair fixed together. The second stud wheel gears 
into another toothed wheel placed on a short shaft placed at the side of 
the machine. The motion is reduced by this gearing, or otherwise re- 
gulated to suit the purpose. The one end of the short wheel shaft is 
furnished with a socket, which receives within it another shaft forming 
a continuation of the same, and is so fitted to the socket as to be carried 
round, but is at the same time free to slide in its bearings in the direc- 
tion of its length. This sliding shaft passes through the centre of a 
fixed stationary disc or plate, having on its side an undulating or irre- 
gular form which forms a course on which a roller travels, This roller 
is mounted on an axis projecting in a radial direction from the sliding 
shaft, and is carried round by it, and in this rotation its end motion is 
regulated and controlled by the undulating surface of the course on 
which the roller travels. The longitudinal motion of this shaft is com- 
municated to the upright arm of a bell crank lever, the other and 














purpose required. On the opposite ends of the screw shaft they mount a 
toothed wheel as before mentioned, which, by a toothed gearing, com- 
municates motion to a shaft at the side of the machine, such motion 
being transmitted by bevel gear to a cross shaft under the bed of the 
machine immediately under the cross slide. The cross shaft is in two 
parts, and furnished with a sliding socket as before. The sliding part 
of the shaft passes through the centre of a circular dise or plate, having 
an undulating course on the side for the traverse of the roller carried 
round by the sliding shaft, which controls the end motion precisely as 
before. The end of this shaft takes effect on the tail end of an up- 
right lever, the opposite end of which lever is connected with the tool 
carrier, and thereby imparts to it horizontal motion on the cross slide, 
according to the pattern required, and as produced by the pattern 
surface on which the roller travels. The fulcrum of the last mentioned 
lever is adjustable to regulate the leverage as may be required. By these 
mvans a cross horizontal motion as well as a vertical motion can be im- 
parted to the tool box or carrier, either separately, or both movements may 
be communicated at thesame time; they furtherrepeat or furnish duplicate 
parts of the apparatus on either side of the machine, so as to impart 
the horizontal motion to two or more tool carriers, so as to cut two or 
more duplicates of the same pattern, or to cut two or more different 
patterns at the same time.— Not proceeded with. 

2140. Joun Roverts, Whitechapel-road, Middlesex, “ Improving the com- 
bustion of fuel. and preventing the escape of fuliginous smoke from shafts 
and flues "—Dated 10th August, 1857. 

This invention, which has reference to the construction of shafts and 
flues, with a view of preventing the carbonaceous properties of the 
smoke from passing off unconsumed, consists in forming or fitting to the 
interior of the said shafts or flues perforated plates or diaphragms, 
arrarged in such manner as to divide the lower portion of the shaft or 
flue into separate compartments, so that the smoke may be conducted 
through the same, and sifted or purified on its passage to the atmo- 
sphere, into which it escapes in a state of extreme tenuity, and deprived 
of its fuliginous particles, 

2141. Provisional protection has never been granted for this invention. 

2142. ANTOINE TREMESCHIN, King-street, Snow-hill, ‘‘ Curling tongs.”— 
Dated 10th August, 1857. 

These improvements in curling tongs consist in fixing the one part of 
the tongs in a suitable handle, which constitutes the principal limb of 
the tongs, for which the inventor uses the round limb. The hollow 
limb he joints to the main limb, and extends beyond the joint in the 
direction of the handle a thumb piece, on which the thumb ef the hand 
in which the tongs are held is applied to press and open the tongs. A 
suitable spring is applied under the thumb piece, by which the jointed 
limb is constantly acted on with a tendency to close the tongs, and is so 
closed when released from the pressure of the thumb. Duplicates of 
these parts may be mounted in one and the same handle in manner 
suitable for curling purposes. The limbs or parts may be of other 
shapes than the round and hollow mentioned, and such as'may be used 
for hair curling purposes.— Not proceeded with. 

2145. Grorce CHAMBERS, Cheapside, London, “ Separating cinders from 
ashes and economising fuel.” ~ Dated | Ith August, 1857. 

The object of this invention is the adjustment of apparatus composed 
of metal, brass, and wire, to the ordinary grate or stove, in suchwise 
that, when partial combustion of the fuel used to maintain a fire in the 
stove or grate shall have taken place, and the fuel be so burnt or de- 
stroyed as to cause the residue, commonly ca!led cinders, to fall through 
the ordinary under bars of the grate, such residue or cinders shall be 
caught upon, and upheld by, the bars of the apparatas, the ash passing 
through them, until either more complete combustion shail have taken 
place, or until they shall, by the withdrawal of the apparatus, be again 
cast upon the fire. When bustion has pr ded to such an extent 
as to produce ash, the ash falls into an entirely concealed ash pan, which 
is constructed under the cinder bars. This ash pan can either be quite 
connected with the rest of the apparatus, or can be made to run upon a 
slide, and on the removal or opening of a door or outer covering (made 
usually of ornamental wire) can be taken out, and the ashes removed 
therefrom. 

2148. WILLIAM LyELL GrounpwaTEr, Greenwich, Kent, and Henry PRINcE, 
Grove, Southwark, “‘ Pumps.”—Dated 11th August, 1857. 

In carrying out this invention two cylinders or barrels are used, each 
having a piston working therein, and a passage at the top and at the 
bottom for the fluid ways. Each of these cylinders may be cast with its 
own part of the valve box, and the two parts fixed together ; or the two 
cylinders with their valve boxes between them may be all cast in one. 
The piston rods of the two pumps are by preference worked by a two- 
throw crank shaft, the cranks being on vpposite sides of the shaft; or 
they may be actuated by other convenient means. The two cylinders 
and their valve box are fixed on a base plate, from the under surface of 
which is fixed or cast part of the suction pipe, above which there are 
four passages through the base plate, on which are placed four valves. 
The spaee between the two cylinders, whether produced in one or more 
castings, is divided into four chambers, one to each of the valves. Each 
of the cylinders or barrels, as heretofore, has its own cover and stuffing 
box. The four outlet passages for the outlet valves are formed in the 
cover of the valve box, which may have an air vessel or a cistern formed 
above, with a suitable delivery outlet therefrom. The valves preferred 
are flap valves, but they are hung in such a manner as to facilitate their 
removal and change. Each valve is formed with an axis at one side, 
which, when in use, is passsed into bearings which are of a hook form 
shape, which allow the axis to be passed into them when the valve is 
nearly upright, so that, when rising with the water, the axis as well as 
the valve rises in its bearings, and the valve does not rise into an in- 
clined position till the axis of the valve is stopped from rising further. 


2154. WILLIAM ALEXANDER CLARKE, West Malvern, Worcestershire, 
“Construction of, and mode of applying, hot and vapour baths.”— 
12th August, 1857. 

This invention consists, First, in constructing the bath in such a 
manner that the hot air or vapour may be introduced into the bath, and 
diffused in a more uniform manner than heretofore, and the effect of 
the bath upon the patient may be at the same time more gentle and more 

ficial and effective than is the case with baths of the ordinary 
construction and mode of application. The increased beneficial effect is 
produced in a great measure by the improved mode of applying the baths, 
which forms the second part of the invention or discovery. When it is 
uired to act with vapour or steam upon the whole body at once, the 
bath, which it is preferred to construct of zinc, must be made of such 
dimensions as to admit of the body lying in a recumbent, and nearly, if 
not quite, horizontal position, for which purpose a wooden frame or 
board or other contrivance is placed on ledges in the bath to support the 
body. The head of the patient extends beyond the end of the bath, and 
is supported by a board, rest, or other convenient contrivance provided 
for the purpose. A groove or channel is made all round the upper edge 
of the bath, and when the patient has been placed in the bath on the 
recumbent board or frame, a zinc or other cover of a domed or other 
suitable shape is placed on the bath, in such a manner that the lower 
edges of the cover are received in the groove or channel made round the 
upper edge of the bath, and by filling this groove or channel with water 
a steam tight channel all round the bath will be obtained, except at that 
part where the head of the patient extends beyond the cover. This part 
is also made as steam-tight as possible by means of blankets, or cloths, or 
other suitable contrivances placed round the neck of the patient. 
Steam or vapour is admitted into the interior of the bath, by means of a 
perforated pipe arranged in a serpentine direction, or other convenient 
manner, so that the vapour may be generally diffused over the lower part 
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of the bath. A short distance above the perforated pipe, and beneath 

the frame or board on which the patient is lying, is placed a sheet of 

rforated zinc, which will have the effect of causing the vapour to be 
more diffused throughout the bath, and will permit any rush or jet of 
hot vapour from striking or impinging directly upon any part of the 
body of the patient. By means of this arrangement, vapour at a much 
lower temperature than is found effici when employed in the ordinary 
construction of vapour bath may be used, and its action may be continued 
for a much longer time than usual, and by placing the body in a re- 
cumbent and nearly horizontal position the tendency of a flow of blood 
to the head is prevented, and the desired end and aim of applying the 
action of steam or vapour to the body is more effectually attained, by 
being enabled to remain under the influence of the hot vapour for a 
much greater length of time than usual. The same bath may be made 
useful for submitting the arms or legs to the action of vapour or hot air 
by making suitable holes in some convenient part of the apparatus to 
receive these limbs, but it is preferred to employ a distinct apparatus for 
this purpose, or one of much smaller size. 

155. WILLIAM PratcHitt and SAMUEL Harroks, Belton-le-Moors, Lanca- 
shire, ‘‘ Apparatus to regulate the pressure of fluids, and to compensate 
for the expansion of steam and hot water pipes.”— Dated 13th August, 
1857. 

o The nature of this invention of improvements in apparatus to regulate 

the pressure of fluids, consists in the application of a balanced valve to 
a mercury gauge ; and the nature of the invention of improvements in 
apparatus to compensate for the expansion of steam and hot water 
pipes, consists in the introduction between such pipes of a compound 
chamber made of elastic plates, and so united together that the internal 
pressure on the outer chamber is balanced by the external pressure on 
the inner chamber. Reference to the drawings is essential to a more 
detailed description of this invention. 

156. Henry Couiineriner, 3, St. Aldate’s.street, Oxford, ‘‘ Improvements 
in separating metallic substances from coffee and in the apparatus em- 
ployed for the purpose.”—Dated 13th August, 1857. 

This invention consists in separating metallic substances from coffee 
by means of magnets or electro-magnets which hold the metallic sub- 
stances while the coffee moves past them; and the apparatus which the 
inventor employs for the purpose consists of an inclined trough or slide, 
down which the coffee is allowed to fall, and to the surface of which is 
applied a number of mag or electro-magnets which attract to them 
the metallic substances, and retain them while the coffee falls clear of 
them into a suitable receptacle. —Not proceeded with. 

157. Ropert M‘ApaM, Baldoon, Wigton, N.B., ‘‘ Apparatus to be employed 
in making cheese, and in drawing off liquids.”—Date. 13th August, 1857. 

This apparatus consists of a small vessel or receptacle which is made 
to float at or near the surface of the liquids or matters to be separated, 
by means of a shallow air vessel, or otherwise. The sides and bottom of 
the receptacle, or portions thereof, are made of wire cloth or other per- 
forated or permeable material, through which the lighter liquid enters 
to the interior, and in the case of the curds and whey the wire cloth or 
the perforated material forming the sides of the receptacle is of such a 
fineness as to prevent the curds from entering along with the whey. Th 
whey or lighter liquid passes off from the Pp by a pipe i 
cating with its bottom and this pipe, which is made of some flexible 
material, passes down through the heavier liquid or matter to a tap or 
spigot fitted into the lower part of the tub or vessel containing the 
matters to be separated. Provision is made for admitting air into the 
receptacle to allow the liquid in it to flow completely away down the pipe. 
The air enters by air holes in the flange of the handle, which is fixed to 
the top of the float, and passes through a tubular passage into the 
receptacle. 

158. Witt1AM SMITH WueEatcrort, and James Newton SMITH, Man- 
chester, ‘‘ Improvements in valves and the chambers connected there- 
with, applicable to hydrants and taps for the supply of water and other 
fluids.”-—Dated 13th August, 1857. 

This invention consists in various improved arrangements particularly 
applicable to water hydrants, stand pipes, and public taps for the supply 
of water. The patentees connect with the branch from the main pipe a 
cylinder or valve chamber, attached to which is a top plate having an 
improved arrangement of valve seating connected thereto, or forming 
part of the said top plate, of any required dimensions, being of less area 
than the cylinder, and projecting so far from the under side of the said 
top plate as to leave sufficient area and clearance for the valve seating. 
Upon the said valve seating they employ a disc or valve of metal or other 
suitable material, having a central rod or spindle passing through a 
hole in the said top plate, and through a spring of india-rubber or other 
suitable material of an elastic and water-tight nature, encased in a box 
or cup of any proper material, through which also is passed the said rod 
or spindle, and afterwards secured by means of a nut or cotter, the 
elasticity of the spring drawing the valve to its seating, even independent 
of any varied or non-pressure under the said disc, the said india-rubber 
sprirg also answering the purpose of an efficient packing to the spindles. 
In order to draw off the liquid or fluid, the disc or valve is separated or 
removed from its seating by applying power to the top of its spindle, 
thereby overcoming the action of the spring and pressure of fluid, &c., 
and permitting the fluid, &c., to escape to the interior of the top plate, 
from whence it passes through a hole to any required outlet, according to 
circumstances, After the power is removed, the elasticity of the india- 
rubber or spring again draws the disc or valve to its seating, thereby 
permitting waste. For stand pipes and public taps, they place the disc 
at the lower part of the inner cylinder, having pressure given to it also 
by means of a lever or screw at the top of the cylinder. The seating for 
the disc or valve may or may not be formed by the same packing that is 
used and applied to joint the connexion between the cylinder and the 
receptacle within which it is placed. 











160. George Tomiixsoy Bovsrietp, Loughborough-park, Brixton, 
“ Sewing-needles.”—A communication.— Dated 13th August, 1857. 

This invention relates to the manner of forming the eyes of needles so 
that the thread can be introduced into the same from the side of the eye 
at any part of the length of the said thread, instead of inserting the 
end of the thread through the eye in the manner that has heretofore 
been adopted. Thereby the needles are adapted for blind persons, or 
for those with weak eyes, or for use in the evening, or under circum- 
stances where the user has but an inferior light. The said invention 
is applicable to needles to be used by hand, or in sewing machines, and 
the peculiarity of the same consists in forming a spring opening or 
mouth in one side of the eye of the needle of such a form as not to catch 
in the cloth or other material being sewed as the needle passes through 
the same. 





THE IRON, COAL, AND GENERAL TRADES OF 
— WOLVERHAMPTON, AND OTHER 
s * 


(From our own Correspondent.) 


Tne Sour Starrorpsnme Iron Trade: Only Little Alteration—Coau 
TRADE—BIRMINGHAM AND WOLVERHAMPTON TRADES—FALL In CopPER— 
Huncer MEETINGS OF ARTIZANS—CHARTERMASTER ABUSES: Penallies 
imposed — Tue CHAIRMAN OF THE IRON TRADE as HicH SHexirFF—Tue 
QUEEN TO visit BremincHaM—TaHeE Iron TRADE IN AMERICA: Astound- 
ing Invention—Tue Borer Expiosion at Tivipae. 


Tue information which we gathered yesterday, and on the previous 
day, was to the effect that the state of things last reported is fully 
maintained in the experience of the first-class houses this week. 
Scarcely half-a-dozen such houses, however, are in full gear; and 
those of less note have only a very small proportion of their machi- 
nery occupied. Liverpool merchants maintain their orders are being 
executed in South Staffordshire at rates considerably under those 
generally quoted ; if so—and we are disposed to admit it—the iron 
sold cannot he relied upon as of good quality. First-class houses find 
little difficulty in realising the established rates. 

Good pigs continue to sell, in small quantities, at £3 12s. 6d.; but 
those of an inferior description—and some very bad are being now 
made—are to be had at prices much below that quotation. 

The coal trade, in its domestic department, continues brisk. The 
colliers are all quiet. The colliers in the Dudley district are at work, 
and there is no sign of any renewal of the late disagreements. 


In the manufacturing trades of Birmingham and Wolverhampton 








there is great depression. Very little relief has been obtained by the 
workers in brass and copper from a fall in the price of copper which 
was announced by telegraph, quite unexpectedly, last Friday after- 
noon. The reduction is £9 per ton upon unmanufactured copper ; 
and one penny per Ib. on the manufactured article. Consequent on 
this reduction, the price of * best selected” is £120; tough cake and 
tile, £117; and sheets 13d. per lb. The price of rolled brass, brass 
tubes, brass wire, and this metal generally, has been reduced three 
farthings per lb. Copper ditto, one penny per Ib. 

A meeting of the unemployed artizans in Birmingham was held at 
noon on Monday last, when about 1,000 persons had collected; and 
the meeting, notwithstanding a heavy fall of snow, which continued 
almost without intermission during the entire proceedings, held well 
together till about the close, never, however, exceeding 1,400 in 
number. ‘Lhe first resolution was as fullows:—* That in the judg- 
ment of this meeting the present unparalleled distress of the working 
classes is brought on by circumstances over which they have no 
control, and as such their severe wants require immediate relief.” This 
resolution, with those that succeeded it, were passed unanimously. The 
second resolution was—“ That this meeting, after due deliberation, 
considers that there are now, and in the be-t of times, too great a 
preponderance of skilled and unskilled labourers to do the work that 
is required; and further, that while we feel grateful for all acts of 
private benevolence exerted in our behalf, we are bound to declare 
that the present working of the Poor Law is inadequate to cure the 
social evil, or elevate those for whom it is intended; but otherwise it 
is an eternal dead weight on the settled industry of the country. We, 
therefore, believing that it is the duty of the various municipal bodies 
to take up the subject of foreign emigration and coloni-ation, will 
immediately move by memorialising the Government to adopt a large 
and comprehensive plan of emigration, the expense of which to be 
repaid with interest by the recipients when settled.” The third 
resolution was as follows :—* That this meeting do appoint a deputa- 
tion to wait upon the magistrates to know the most pradent steps to 
be taken to obtain immediate relief for the unemployed.” The 
deputation was received by the mayor and other magistrates and the 
chairman of the guardians on the following day. The leader of the 
deputation protested against the labour test of the workhouse. He 
asked the gentlemen he addressed, if possible, to give the unemployed 
working men some means of productive labour rather than compel 
them to the workhouse labour test. A few years ago, on a similar 
emergency, a few gentlemen raised a sum of money, which gladdened 
the hearts of many a poor family, and kept them from becoming 
paupers. He asked those gentlemen, whose station in life would 
enable them to do so, to repeat that kindness during the present in- 
clement season. 

The deputation were listened to with great attention, and the 
gentlemen present promised to take immediate steps to meet as far 
as possible the wishes of the applicants. 

n South Staflordshire the colliers, perhaps from their want of other 
employment, but probably because of the hardships which they are 
suffering from it, maintain their onslaught upon the leading abuses 
of the butty system. On Wednesday, at Wolverhampton, penalties 
amounting to £45 were inflicted chietly upon butty colliers either for 
selling beer without a license—the persons to whom they sold being 
their workpeople—or else paying wages in a publichouse. 

The public breakfast given on Monday last by the chairman of the 
iron trade, in celebration of his appointment as high sheriff, was 
attended by the leading commercial men in South Staffordshire, 
headed by Mr. W. O. Foster, M.P. About 900 partook of breakfast 
with the high sheriff, and afterwards accompanied him in a pro- 
cession to Wolverhampton. More than 300 were provided also, at 
Mr. Williams’ expense, with seats in a special train from Wolver- 
hampton to Stafford, where the high sheriff received the judges of 
assize. 


of the boiler, near the fireplace, stopping a hole that had 
apparently once been used for a blowing-off pipe. This patch 
was in bad condition, and evidently leaked. It was also much 
corroded, though I do not think this leak was of itself sufficient to 
cause shortness of water. The plates presented a dull appearance. 
They were near the middle. I have no doubt they had been red hot. 
I arrive at this conclusion from the experiments I have made with 
portions of the plate. On examining the inside of the plates, I found 
the scurf cracked and loose,and having the general appearance of 
having been heated. The outside of the plates were free from soot, 
which had evidently been burnt off. Had the boiler not been red hot, 
the soot would have been adhering to the plates. I was there soon 
after the explosion, and saw a good deal of water about, but this might, 
in a great measure, be accounted for by an old water tank near the 
boilers being shattered by the explosion. I made further examina- 
tions on the 2nd, 4th, and Sth inst. The appearance of the plates 
corroborated my previous opinions. Leighton and Phipps, men in the 
works, showed me three round cast-iron balls, nine inches in diameter, 
and weighing about 105 Ib. each; one eight inches in diameter, 
weighing about 70 lb. The lever of the exploded boiler is thirty- 
three inches from the end to the fulcrum, and four inches from the 
fulcrum to the centre of the valve. This would give a pressure of 
70 Ib. to the square inch with one of the nine-inch weights upon it, it 
being a four-inch valve. The lever of the left hand boiler is forty- 
four inches from end to fulcrum, and four inches from fulerum to 
centre of valve, This valve was tive inches in diameter, and with a 
rine-inch weight would give a pressure of 60 Ib. per square inch. 
There were two five-inch safety valves with nine-inch weights on the 
boiler next the canal; one four-inch valve with nine-inch weight on 
centre (exploded) boiler; and a four-inch valve with eight-inch 
weight on left-hand boiler. There were two buoys on the exploded 
boiler—one near the centre, and another at the end farthest from the 
fire. There were two buoys en the left-hand boiler, and there appears 
to have been one buoy on the outside boiler. The three boilers bad 
to supply steam to two high-pressure engines; the smaller one driving 
the hammer, and the larger one the rolling mill. The large engine 
has a twenty-two inch cylinder, and a three feet nine inch stroke, and 
makes about twenty-six strokes per minute. With 60 lb. of steam 
this would give ninety-three effective horse-power. The small engine 
having a cylinder of seventeen inches in diameter, has a two feet six 
inch stroke, and makes forty revolutions. The two engines 
would give an effective power of 150 horse. ‘The heating 
surfaces of three boilers was 844 superficial feet, and allowing 
nine feet to every horse-power, it would give ninety-four effective 
horse-power of heating surface. This causes a deficiency in the 
heating surface of the boilers, compared with the power the engines 
are worked up to, of sixty-two horse. I think at the time of the 
explosion there would not have been less than 100 Ib, per square inch 
of pressure, although the safety valve was only weighted at 70 Ib., if 
there was no other weight on than the ball, because when the engines 
stopped for want of steam there was in all probability very little water 
in the boiler. The tiring being continued, and the steam having no 
vent, but by the safety valve, the steam would continue to increase in 
pressure, and this would be further assisted by the agitation of the 
water caused by the steam passing away through the valve. The 
water coming in contact with heated plates would generate steam 
much faster than it was possible for the valve to carry itaway. I be- 
lieve that the explosion occurred through the boilers being worked to 
too high a pressure, and from shortness of water in the exploded 
boiler at the time of the accident. I also believe the boilers had been 
subjected to very hard firing, necessitated by their not being of suf- 
ficient capacity for the power the engines were worked to; and also 
that the exploded boiler was partly red hot at the time of the accident. 
One portion of the boiler appears very much worn, and the other part 
—where it has been lengthened—in very good condition. 1 am of 





Her Majesty the Queen is to visit Birmingham at the opening of 
Aston Park, which has been purchased for the town. 


THE AMERICAN IRON TRADE—ASTOUNDING INVENTION. 


In the last New York letter from the correspondent of the Birming- 
ham Journal we find the following :—The domestic iron manufacture 
of the United States was never in a more depressed condition than at 
present. Many works that had resumed operations have again 
stopped, and others are compelled to reduce their working time, and 
pay only an ‘instalment of wages. It is difficult to see how any 
mills but a few in the most favourable locations can make finished 
iron at the present prices. Still there are few departments of 
industry that are looked forward to with more hope of success, or to 
which more perseverance, talent, and ingenuity are devoted than 
this. There are probably as many experimentalists here as in 
England, who are absorbed in the invention of new modes of manu- 
facture, and in the search of new discoveries in the chemistry of 
iron. One after another, fresh patent processes fail, and each failure 
seems only to stimulate to renewed efforts. The most promising 
improvement now is one being carried out by a Mr. Salters, the 
details of which he declines to give me. He claims in general terms, 
not only to have overcome all the difficulties which defied the 
genius of Bessemer, but to have discovered a method of manufacture 
more simple, more speedy, and cheaper than that of Bessemer. There 
are so many inventions of this kind continually turning up and 
exploding, that I should not have noticed this, if it had not enlisted 
in its favour some of the oldest and most experienced American iron- 
masters. They feel so sanguine of success that they have subscribed 
a large amount of money for the erection of furnaces to have the 
merits of the discovery thoroughly tested on a sufficient scale. At 
the present moment they feel convinced that they are on the eve of 
revolutionising the iron manufacture, of reducing the cost of the 
article one third, still leaving ample profit for themselves, and of 
excluding at once all English iron from this market. The whole 
thing is kept remarkably secret (experimental furnaces being 
erected on Staten Island, of all places in the world!) and I do not 
apprehend that success will ever gain for it great publicity. Still 
one is almost rebuked for expressing a doubt, and assured by 
practical men that it is un fait aceompli. 1 have samples of excellent 
iron and steel said to have been made by this process, at an in- 
credibly low rate of cost; but I have others prem good made by 
other ingenious processes, any time within the last seven years, all 
of which wonderful inventions ended in nothing. So far as I can 
learn of the mystery, the iron is to be made in a furnace containing 
three separate chambers, connected with each other, of pecu- 
liar construction and facilities for the regulation of heat. The 
ore is put into the first chamber and comes out of the third ready for 
the rolls, or the tip hammer, at one heat. Salters, though rather 
illiterate, is a shrewd, sensible, modest man, an Englishman by birth ; 
he has found influential and wealthy friends and patrons here, who 
profess to have witnessed, on a smail scale, the absolute success of his 
discovery. 

THE BOILER EXPLOSION AT TIVIDALE. 


The inquest on three of the four men killed by the explosion of a 
boiler at the ironworks of Messrs. Whitehead and Haines, at Tividale, 
near Dudley, was concluded on Monday last. Mr. Thomas Tertius 
Chellingworth, civil engineer, of Birmingham, said: I first examined 
the boilers in question (three) on Saturday, the 27th of February, 
about an hour and a half after the explosion. I found that there had 
been three high-pressure boilers placed side by side. The centre or 
exploded boiler was 4 feet 8 inches in diameter, by 36 feet long. It 
was torn in a longitudinal direction. The ironwork on the boilers was 
more or less injured. I carefully examined the plates of the exploded 
boiler, and found they varied from five-sixteenths to three-eighths of 
an inch in thickness. The rivets were three-quarters of an inch in 
diameter, and from an inch and seven-eighths to two inches apart. 
The metal was varied in quality, being in some places very good, and 
in others very bad. At the place where the rent took place, round 
the boiler is a ring of short plates, only about six inches wide. At 
this place the boiler would appear to have been lengthened, and from 
this part the metal was of a very different character. There were 
several patches on the boiler, one where the plate appears 
to have been burnt. There was also a plate at the bottom 





pinion, from the appearance, that it has been red hot befure. I can’t 
say how many times. From the state the boiler was in, { should think 
it was not ‘safe to work it at more than 35 lb. or 40 lb, at most per 
square inch. I cannot say what pressure the boiler was working at at 
the time; but I should think from the debris at something more than 
100 1b. on the square inch. A boiler in a good condition, of that thick- 
ness and dimensions, would work safely at 60 lb. There was in fact 
more work to be done than the engines were capable of performing. 

Isaiah Cartwright, of Tividale, engineer, said, from an examination 
of the plates on Saturday last, he believed they were hot at the time 
of the explosion. 

Mr. George Smith, consulting engineer, of the Wellington-road, 
Dudley, said he agreed with the evidence of Mr. Chellingworth as to 
the position and size of the boilers. He found no plates under three- 
eighths of an inch thick. It appeared to him that there was plenty of 
water in the boiler at the time of the explosion, as the scurf was sull 
on the plates. He did not, therefore, believe the plates were red hot. 
They were hot of course. The boiler had two patches in it, but he 
considered that generally it was in good working order. The boiler 
would, in his opinion, be perfectly safe to work at 60-Jb. pressure on 
the square inch. 

The jury returned the following verdict, “That the deceased were 
killed by the explosion of the boiler, which explosion was caused by 
an undue pressure of steam, but that there was no evidence before the 
jury to show the cause of such pressure.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Ramway Aspects of THE WeaTHER: Another Accident on the Eastern 
Counties—Cotne VaLLey anp Harsteap Rattway—EasTern Union 
Raiwway: IJmproving Dividends—Sinoutan Ramway Accipent: Sepa- 
ration of Engine and Tender—Kast Svurrotk Ratwway and De- 
PenpeNctes: Fish for Billingsgate—laverroo. Matters: The Mersey 
Navigation: The Coal Trade: Trade of Liverpool: Liverpool Water- 
works—Tue Fist Inon VESSEL BUILT AT MIDDLESBOROUGH—MEssnhs, 
Boickow anp Vaucnan’s Works—OrTHer Inon Works tn THE NorTH— 
Hexuam BuniaL Boarp: Appointment of Architecl—SuNDERLAND Dock 
ComPany—SincuLar RatLway Compensation Case—Gossir: Mr. Hudson, 
M.P.: The Chairmanship of the Midland Railway: New Hall for the 
Mechanics’ Institution, Castleford: Smoke Convictions at Leeds—Tuz Loxp~ 
HILL ExpLosion Funp—Leeps New Worxnovuse Competition: The Poor 
Law Board decline to interfere—Tut Factory Act: Convictions at Oliham-— 
EMPLOYMENT AT Mancuesten—New Russian STEAMER LAUNCHED AT 
BirkenneaD —Rariway Squassiine: Where will it end?—Tue New Postr- 
Orrice aT MANCHEST D or | NEAR Pete 
CHAPTER OF ACCIDENTS. 


Tue weather during thelast few days has been very trying to those 
engaged in working the principal railways. The Eastern Counties 
line has, of course, had its full proportion of disaster. In addition to 
the casualties mentioned in last week’s ENGINEER, we have to notice 
an alarming affair between Kelvedon and Witham. A wheel of one 
of the second-class carriages in an up express sna) pet, and the car- 
riage commenced rolling in a most fearful manner. ‘The engine-driver 
was not immediately aware of the fact, but the next moment the car- 
riage, with two others, went off the rails, the wheels ploughing up the 
permanent way and scattering the gravel around the carriages like a 
shower of bullets. This arrested the attention of the driver and stoker, 
who turned off the steam, and succeeded in bringing the train to a stand- 
still after it had traversed the embankment for a very long distance, the 
speed at which it was travelling having given it a tearful momentum, 
which was scarcely at all diminished till the engine-driver was aware 
of the nature of the occurrence. Of course, the greatest consternation 
prevailed gst the p gers, who were severely shaken, and one 
passenger was so alarmed that he imprudently jumped out whilst the 
carriage was running at the rate of thirty miles an hour, being saved 
from instant death merely by falling upon a large mass of snow from 
which he rolled down the embankment into the adjoining field. A 
special aspect of the difficulties presented by the snow, of which a 
considerable portion still remained lying about on Monday and Tues- 
day, was, that the fury of the wind drifted it up again after it had 
been laboriously removed. Something seems necessary to clear snow, 
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not only from the surface, but also from the inner sides of the rails, 
as the constantly increasing and hardened accumulations sometimes 
force the flanges of the wheels off the rails. The suddenness with 
which the snow drifted up in a few hours, and the bitter fierceness of 
the wind, rendered the task of those employed an extremely hardone. 

It appears that the contract entered into with Mr. Munro for the 
construction of the Colne Valley and Halstead Railway, extends only 
from Chappel to Biue-bridge. About £6,000 will carry the line to 
Garson’s-bridge. A committee has been appointed to promote the 
extension of the line to Cambridge, and the matter is to be at once 
taken up so that the company may be able to apply for an act of Par- 
liament next session. Mr. Beardmore is the engineer, and Mr. 

Despard assistant engineer. ; 

At the half-yearly meeting of the Eastern Union Railway Com- 
pany, Mr. J. Chevalier Cobbold, M.P., in the chair, the directors 
were requested to take every step which they may deem necessary to 
protect the interests of the company in working the traffic of the 
associated lines, in enforcing the due performance of the agreement of 
February 6th, 1454, with respect to the associated eastern companies, 
the proper adjustment of the revenue accounts, and other matters. 
The dividends declared were greatly improved as compared with pre- 
ceding years, £2 8s. per cent. per annum upon each £100 of A Stock ; 
and £1 12s, per cent. per annum upon the same amount of B Stock. 
‘To those familiar with the history of the company these results must 
be considered highly satisfactory. The meeting also expressed its 
* unabated confidence in Mr. Bruff’s integrity and great practical 
ability in traflic, and all other railway matters,” and iis “ opinion 
that he should be invited at an early period to be a director, with a 
special view of his becoming a member of the joint committee for the 
management of the united lines.” 

An unusual accident occurred at Cambridge last week,—an engine 
separating from its tender, and precipitating its unfortunate driver to 
the ground where he was run over and killed. The cause of the 
accident was the starting of the pin of the coupling iron, the key at 
the bottom of the pin being missing. 

The half yearly meeting of the East Suffolk Railway Company and 
its dependencies, the Lowestoft, and Beccles, and the Great Yarmouth 
and Haddiscoe—which are about to be amalgamated with it—passed 
off very smoothly. Mr. Berkeley, the engineer, stated in his report 
that the works are of the most substantial and convenient kind, and 
that the present rate of progress continued will complete the main line 
with the Leiston and Snape branches, in July, and the Yarmouth and 
Lowestoft, together with the Framlingham braneh. early in September 
next. The capital account of the East Suffolk Company to the 31st 
December last showed that £3%2,278 had been received, and £381,824 
expended, leaving a balance of £453 at the bank, the sum then due to 
the contractor being £52,500. The capital account of the Lowestoft 
and Beccles Ruilway to the 31st of December showed that £20,904 
had been received, and £20,414 expended, leaving a balance of £490. 
The sum then due to the contractor was £3,894, | The capital account 
of the Yarmouth and Ha discoe Railway showed that £26,492 had 
been received and £26,654 expended, leaving a balance of £237, the 
amount then due to the contractor being £4,400. The total ex- 
penditure on the lines to the 3lst of December last amounted to 
£489,687, including £60,794 due to the contractor. Since the accounts 
were made up, upwards of £40,000, in addition to that sum, has been 
expended. At one of she meetings Sir Morton Peto stated that he 
was at present constructing, in connexion with the Eastern Counties, 
Blackwall, and Tilbury Companies, a uew station, which would secure 
@ great saving of time in the despatch of fish to Billingsgate. At 
present fish trains stop short at Shoreditch, three miles trom Billings- 
gate, but the new station will not be more than a third of a mile from 
that market. ‘I'he fish are to be hoisted about by means of hydraulic 
machinery, 

The acting conservator of the Mersey, Admiral Evans, bas furnished 
his report on the present state of the navigation of the Mersey. By a 
comparison of the survey of the river taken in 1822 with that which 
has just been completed for the corporation by the engineers, Messrs, 
James Walker and J. B. Hartley, the conservator arrives at the con- 
clusion that both in direction and depth a considerable improvement 
in the river channels is observable. This improvement is attributed 
chiefly to the walling in of Wallasey Pool, and the extension of the 
dock wall northwards, on the Liverpool side; and it is recommended 
that a wall on the Cheshire side should be continued from Birkenhead 
and Tranmere to Rock-ferry, and on this side from the Herculaneum 
past the Dingle, towards Garston. The Queen’s-channel, now the 
principal entrance to the port, has a depth of twelve feet over the bar 
at low-water spring tides; and the Rock-channel, though contracted 
by the alterations in the bank, is pronounced in a satisfactory state, 
As a tribute to the skill and meritorious conduct of the Liverpool 
pilots, the fact is mentioned, that of the number of vessels passing 
in and out under their charge, amounting last year to 54,288, only one 
(the Confederation) was lost 

Messrs. W. and H. Laird’s circular on the coal trade, affords much 
interesting information. Last vear there were exported 6,226 050 tons 
of coal from the United Kingdom, showing an increase over 1856 of 
878,376 tons. Of these there were exported from the northern ports, 
3,638,081 tons; from the Yorkshire ports, 230,855 tons; from Liver- 
pool, 499,173 tons; and from the Severn ports, 1,430,057 tons. The 
total exports for January, 1858, were 285,942 tons, against 303,019 
tons in January, 1857. 

The “Customs Lill of Entry” shows a serious falling off in the ex- 

ort of british goods from Liverpool during the last two months. 

‘he amount last month was £3,483,294, against £4,864,265 in 
February, 1857, showing a decrease in February of the present year of 
£1,380,971; the total decrease in January and February of this year, 
as compared with the same months of 1857, being £2,823,132. 
The goods valued in this return were exported in 281 ships, 168 veing 
British and 113 foreign. 

The Liverpool Waterworks accounts for 1857 show the following 
results :—Kxpenditure, £93,325; income, £79,637; excess of ex- 
penditure, £13,687. On nine years and nine months there is a 
surplus of £5,159. The Chorley Waterworks’ expenditure was 
£2,212, and the income £1,254. 

The first iron vessel built at Middlesborough has just been launched. 
The vessel is a screw steamer of the following dimensions :—Length 
over all, 156 feet; between perpendiculars, 147 feet ; breadth moulded, 
20 feet ; depth of hold, 11} feet ; load draught of water, 10 feet; ton- 
nage O. M., 287 feet; register, 288. 

he Newcastle Journal states that the extensive works at Middles- 
borough, the property of Messrs. Bolekow and Vaughan, are in the 
market. The price named is £500,000, The works comprise tifteen 
blast furnaces, very extensive rolling milis, worked by about thirty 
steam engines, coal mines, iron mines, &c., capable of making 2,000 
tons of manufactured iron weekly. 

The first “tapping” of the blast furnace erected by the Halt- 
whistle Iron Company, Messrs. Beasly and Aston, took place last 
week. The run of metal was about six tons. 

The Derwent Iron Works at the west end of Bishopwearmouth, 
which have been closed for some time, have lately been taken by an 
influential company, and are intended to be re-opened. : 

The guardians of the Tynemouth Unien are about to employ a 
number of men in laying out public works on the banks at Tyne- 
mouth. ‘ 

The Hexham Burial Board have appointed Mr. A. M. Dunn, of 
Newcastle-on-Tyne, architect of their new cemetery build-ngs, which 
will consist of two chapels with small spires for bells, two lodges, and 
one principal entrance gateway with smaller gates at each side. 

At the half-yearly nieeting of the Sunderland Dock Company, Mr. 
George Hudson, M.P., in the chair, the report of the directors, which 
was adopted, referred to the rapid increase in the traflic since the 
opening of the south outlet, and recommended a dividend at the rate 
of 4 per cent. on the £12 10s. shares; 5 per cent. on the £6 5s, shares; 
and 34 on the £25 shares. It also referred to the arrangements made 
for running screw steamers regularly between London and the Dock, 
which is stated to have yielded a fair profit to the company. Arrange- 
ments have been made with the various railway companies and the 
manufacturing districts with a view to having a line of steamers in 
the north of Europe trade. 
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A claim for compensation was made against the North Eastern | don traffic which might be brought into the station by the Sheffield 
Railway Company, under rather curious circumstances, at the | line, and also to have liberty to apply generally. The costs of the 


Northumberland Assizes. The plaintiff, who sued by his next friend, 
is a boy about five years of age, the son of a clothier, of Berwick, and 


appeal motion to be the costs in the cause. A local paper gives an 
animated account of another absurd squabble between the com- 


on the Ist of January came with his grandmother, Mrs. Park. with | panies. 


whom he had been staying at Thorncliff, a place on the branch railway 


between Berwick and Ke'so, to Velvet-hall station, to go to Berwick; | 
and bis grandmother took a ticket for herself and the plaintiff on the | 


The Manchester Town Council have passed the following resolution 


with regard to the new post-oflice proposed to be erected in that city: 
—“ That, in the opinion of this Council, the site of property bounded 


company’s railway at the Velvet hall station about half-past ten in | by High-street, Market-street, Palace-street, and Cannon-street, and 


the morning. The train she wished to go by was due at five minutes 
to ten, and she was told to sit down and wait in the waiting-room. 
While sitting there she heard a train coming, and supposing it to be 
the passenger train, she went out with the plaintiff holding her hand, 
and attempted to cross the line on to the other side. The train ap- 
proaching was a luggage train, which did not stop at the station and 
which was going at the rate of twenty miles an hour. Before the 
old woman could get out of the way she was knocked down and killed, 
and the plaintiff was thrown down between the rails and received a 
severe scalp wound on the head, which laid him up fora month. At 
the time of the accident the station-master was not on the platform 
to warn the woman not to cross, and the luggage train was pro- 
pelled by an engine tender foremost It was alleged to be negli- 
gence on the part of the company not to have had some one on the 
platform to warn passengers not to cross, and also so to have propelled 
the ‘uggage train as that the driver could not see before him, going 
tende. first. For the defendants it was contended that this was an 
accident attributable entirely to the old woman’s impatience and 
negligence in crossing the line, but that, at all events, she contri- 
buted to the accident by her own negligence, and that the plaintiff, 
being under her care at the time, could not, therefore, recover. The 
jury found a verdict for the plaintift—damages, £20. 

Mr. Hudson, M.P., is sutfering from gout. There are rumours of 
his retirement from the representation of Sunderland. 

Mr. S. Beale, M.P., is to be the new chairman of the Midland 
Railway Company. ; 

A new hall, erected for a Mechanics’ Institution, has been publicly 
opened at Castleford. 

‘Several firms have been fined at Leeds 40s. and costs, for not 
effectually consuming the smoke from their furnaces. 

A meeting has been held to consider the disposal of the fund 
rai-ed for the relief of the sufferers from the frightful colliery explo- 
sion at Lundhill. A report read by one of the secretaries, stated that 
the amount received was £8,256 (exclusive of subscriptions received 
by the Sheffield committee). Of this sum 2,1.2 had been expended, 
leaving a balance undisposed of of £6,304 4s, 3d. The committee, in 
sixty-one instances paid small sums amounting to £129 1s. to near 
relations of deceased who left no widows or children; £1,850 13s. in 
weekly payments to widows and orphans ; £30 to six widows who 
have married again creditably; £30 19s 6d. in educating children. 
The number of widows originally was ninety, of these six have married 
ayain, leaving eighty-four on the books; and at the time of the acci- 
dent there were 210 children, twenty have been born since that time, 
and ten have died, leaving 220 still receiving relief. Some discussion 
took place as to a permanent relief fund, the establishment of which 
was first mooted immediately after the accident; and it was agreed 
that the subject having dropped should be again brought before the 
local cval proprietors. 

The Poor Law Board have declined to interfere, on an appeal made 
to them to do so, in the matter of the Leeds new workhouse compe- 
tition. Lord Courtenay, the secretary, writes to the Mayor (Mr. P. 
Fairburn) :—* The Board regret to find that the proceedings of the 
guardians, in selecting a plan of the new workhouse, have created so 
much dissatisfaction. The plan submitted by the guardians for the 
approval of the Board is one which, subject to alterations, appears to 
them well adapted for the purpose, and the Board think that they are 
precluded by the terms of the act of Parliament, empowering them to 
approve ot plans for a new workhouse, from entering into any question 
as to the mode in which the guardians, in their discretion, way have 
performed the duty of choosing the one submitted for approval.” 

Some breaches of the Factory Act have been established against 
some of the Oldham employers. 

Employment continues to increase at Manchester. The following 
is the return for the week ending March 3:— 
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Mr. Laird, of Birkenhead, has launched a new iron screw steamer, 
built for the Russian government. The steamer, which is named the 
Emperor Alexander, is intended to ply between Odessa and 
Alexandria. She is a splendid model, and is 1,100 tons burden. Her 
engines are 350 horses’ power, capable, however, of being worked up 
to 1,200 horses. 

The dispute between the Manchester, Sheffield, and Lincolnshire, 
and the London and North-Western Railway Companies, in reference 
to the use of the station near Store-street, Manchester, has been car- 
ried before the Court of Chancery. The plaintiffs instituted the suit 
to obtain the declaration of the court that they were entitled, under a 
series of agreements signed between them and the defendants in 1854, 
to at least an equitable right to the exclusive ue of a portion of the 
railway station, Manchester, and for an injunction to restrain the 
defendants from excluding them from it. ‘The defendants denied this 
right, and contended that the true construction of the agreement was, 
that they should conduct a portion of the traffic for the benefit of 
themselves as well as of the plaintiffs in a particular portion of the 
station, and the defendants’ counsel insisted that they had hitherto 
done this fairly and equitably. The Master of the Rolls, before whom 
the dispute had been carried, ordered the motion for the injunctions to 
stand over until the hearing of the cause, but required an undertaking 
trom the defendants in the meantime to continue the conduct of the 
traflic for the benefit of the plaintiffs under the contract of 1854, as 
they had heretotore done. The plaintifis’ company now appealed. 
Their lordships said they were not so satisfied upon the evjdeice that 
the rights claimed by the plaintiffs would be sustained at the hearing 
as to feel it their duty to interfere with the direction of the rolls, that 
the motion should stand over till the hearing. The order to that 
effect was therefore affirmed, the defendants being put at the same 
time upon an undertaking to conduct, in the meantime, the plaintiffs’ 
business according to the terms of the agreements entered into be- 
tween the parties in October, 1854, and February, 1855, and to be 
answerable fur any damage which the court might think had been 
occasioned to the plaintiffs by the defendants in carrying on the busi- 
ness of the plaintiffs, and which the court might think ought to be 
made good to the plaintiffs by the defendants. The plaintiffs to have 
liberty to apply, in the event o* the defendants obstructing the Lon- 





| forming as a whole Marsden-square, is the most eligible site on which 


——_ building, of such great importance as the post-office, can be 
placed.” 

The Stamford Mercury says:—“ The Marquis of Huntly is raising 
ironstone from land about a mile off Peterboro’, contiguous to the 
Great Northern line of railway, a considerable quantity of which has 
been conveyed along the London and North-Western line to smelting 
works at Wellinboro’, and is said to contain a great per-centage of 
metal of superior quality. It is rumoured that it is the opinion of 
geologists that coals are obtainable, and that it is the intention of his 
lordship to sink a shaft.” 

The following are some of the “ accidents,’ of the last few days:— 
Lot Kighton, killed by a fall of coal from the roof of a pit, the pro- 
perty of the Clay Cross Company. John §. Bannister, a bricklayer, 
killed by the falling of some brick arches in one of the Clay Cross 
pits; six other men injured. A youth, named William Depledge, 
employed at the Lundaill Colliery asa horse-driver, slipped upon the 
tramway, was run over by a corve of coal, and was fataily injured. 
Thomas Crowther, a miner, lost his life at the Haigh Moor Coiliery 
near Wakefield, in consequence of his head coming in contact witha 
beam with such violence that he was precipitated to the bottom of 
the shaft; the deceased was in the act of getting out of the chair, 
when the engine was put in motion without the usual signal being 
given. James Hullah, a carter, knocked down and killed while go- 
ing over a level crossing on the Gildersowe branch of the Leeds, Brad- 
ford, and Halifax Junction Railway at Drighlington. John Orm- 
reyd, a planer, employed at Messrs. Fairbairn’s machine works, 
Kirkstall-road, Leeds, became entangled whiie he was assisting a 
fellow-workman to lift a belt over a shaft, while it was making 150 
revolutions per minute; the poor fellow was whirled round 
about fifty times before he could be extricated. Richard Ander- 
ton, a stoker, in the service of the London and North-Western 
Railway, at Preston, fatally crushed between railway buffers. 
William Morris, a collier, working at the Dewsnip pit, belonging 
to the Dunkirk Coal Company, Dukintield, while “robbing boch” 
was killed by th: fall of an immense stone, weighing about ten tons, 
from the roof. James Bagster, employed at the Wellington-road 
foundry, Stockport, caught and mortally burnt, while affixing a strap. 
Edward M’Laugblan, a labourer at the Garswood colliery, near St. 
Helen’s, killed by falling down the shaft of the pit about fifty yards. 
James Hitchen, a driver on the Manchester, Sheftield, and Lincoln- 
shire Railway, killed by falling off an engine while walking along the 
foot plates for the purpose of making an inspection. William Taylor, 
an orphan boy, killed by accidentally faliing down the shaft, 170 
yards deep, at Burtle Hills Colliery, Habergham Eaves. Michael 
Campbell, a labourer at Messrs. Johnson’s cotton mill, Stalybridge, 
met with his death, and the engineer, Abraham Heywood, was ren- 
dered insensible, and was for a considerabie time in a very precarious 
state, under the following circumstances :—The pipes counecting the 
gasometer of the mill with the jack well, being out of repair, as we 
are informed, the engineer, Heywood, assisted by the deceased, placed 
a ladder in the weil, which is about thirty or forty feet deep, for the 
purpose of descending to repair the pipes. They were on this ladder 
for this purpose, and it appears, had unscrewed one of the points 
of a pipe connected with the gasometer, when, probably in con- 
sequence of not having taken sume necessary precaution, a large 
quantity of gas rushed out of the gasometer upon them, by which 
they were both overpowered, and, becoming iusensible, fell to the 
bottom of the well. It is a most fortunate circumstance that the men 
had no light with them; for had that been the case, a most serious 
explosion destructive of life and pronerty, must have ensued. A son 
of the engineer, kuowing that his father was working in the jack well, 
providentially went to the well. Edward Warburton, a lad of 14, 
was frightfully injured by being caught up while putting a strap on 
the drum of a lathe. We might easily lengthen this dreary list. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond —Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
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Ral.s are dull of sale. 

Scorcu Pi¢ Iron has gradually declined, since our last report, from 59s. 6d. 
to 56s. Gd., at which the marset now closes dull, tor mixed rails G, M.B, f.o.b., 
at Glasgow. The shipments for the week ending the 10th inst. were 9,300 
tons against 8,550 tons the corresponding week last year, 

SPELTER.—Little doing, and has a downward tendency, 

Correr.—On the Sth inst. the smelters announced a reduction of 1d. per 
1b, on uianutactured, and £9 per ton on unmanufactured ; since which, there 
has been more inquiry for the article. 

LEAD continues in moderate request. 

Tix.—For English the demand is very limited. Banca is quoted at £120, 
and fine Straits £118. Tin plates have receded to 27s. 6d. per box for coke. 

MOATE and CO., Brokers, 65, Old Broad-street. 

London, 12th March, 1858. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
W. Pots, Esq., M.A., F.RS., in the Chair. 
ON SOME PHYSICAL PROPERTIES OF ICE. 
By Prof. J. Trxpatt, F.R.S. 

iscourse was prefaced by some remarks on force in 
=> and more ba attention was afterwards directed 
to the force, or application of force, manifested in the pheno- 
mena of crystallisation. Experiemental illustrations were 
exhibited, and the speaker passed on to. the particular case of 
crystallised water, or ice. Being desirous of examining how the 
interior of a mass of ice was affected by a beam of radiant heat 
sent through it, he availed himself of the sunny weather of 
last September and October. The sunbeams being condensed 
by a lens, the concentrated beams were sent through slabs of 
ice, the arrangement being usually so made as to cause the focus 
to fall within the substance. The path of such a beam through 
the ice was observed to be instantly studded with lustrous spots, 
which increased in magnitude and number as the action con- 
tinued. On examining the spots more closely, they were found 
to be flattened spheroids, and around each the ice was so 
liquified as to form a beautiful flower-shaped figure, possessing 
six petals. From this number there was no deviation. At first the 
edges of the liquid leaves were clearly defined; but a con- 
tinuance of the action usually caused the edges to become 
serrated like those of ferns. When the ice was caused to move 
across the beam, or the beam caused to traverse different 
portions of the ice in succession, the sudden generation and 
crowding together of these liquid flowers, with their central 
spots shining with more than metallic brilliancy, was exceed- 
ingly beautiful. : , 

‘A slab of ice was prepared, and placed in front of an electric 
lamp: by a lens placed in the front of the slab, the latter was 
projected upon a screen; on sending a beam from the lamp 
through the ice, the formation of the flowers was rendered 
visible to the audience. : 

In almost all cases these flowers were formed in planes 
parallel to the surface of freezing; it mattered not whether the 
beam traversed the ice parallel to this surface, or perpendicular 
to it. Some apparent exceptions to this rule were found, which 
will form the subject of future investigation. 

The general appearance of the shining spots at the centres of 
the flowers was that of the bubbles of air entrapped in the ice: 
to examine whether they contained air or not, portions of ice 
containing them were immersed in warm water. The ice 
surrounding the cavities melted, the latter instantly collapsed, 
and no trace of air rose to the surface of the water. A vacuum, 
therefore, had been formed at the centre of each spot, due, 
doubtless, to the well-known fact that the volume of water in 
each flower was less than that of the ice, by the melting of 
which the flower was produced. . 

The associated air-and-water cells, found in such numbers in 
the ice of glaciers, and observed by the speaker in lake ice, were 
next examined. Two hypotheses have been started to account 
for these cells. One attributes them to the absorption of the 
sun’s heat by the air bubbles, and the consequent melting of the 
ice which surrounds them. The other hypothesis, which is a 
very reasonable one, supposes that the liquid in the cells never 
has been frozen, but has continued in the liquid condition from 
the névé or origin of the glacier downwards. Now, if the water 
in the cells be due to the melting of the ice, the associated air 
must be in a rarefied condition, because the volume of the 
liquid is less than that of the ice which produced it; whereas, 
if the air be simply that entrapped in the snow of the névé, it 
will not be thus rarefied. Here, then, we have a test as to 
whether the water-cells have been produced by the melting of 
the ice. 

Portions of ice containing these compound cells were im- 
mersed in hot water, the ice around the cavities being thus 
gradually melted away. When a liquid connexion was es- 
tablished between the bubble and the atmosphere, the former 
collapsed to a smaller bubble. In many cases the residual 
bubble did not reach the hundredth part of the magnitude of 
the primitive one. There was no exception to this rule, and it 
proves that the water of the cavities is really due to the melting 
of the adjacent ice. ; 

The first hypothesis above referred to is that of M. Agassiz; 
which has been reproduced and subscribed to by the Messrs. 
Schlagintweit, and accepted generally as the true one. Let us 
pursue it to its consequences. ’ 

Comparing equal weights of air and water, experiment proves 
that to raise a given weight of water one degree in temperature, 
as much heat weuld be needed as would raise the same weight 
of air four degrees. , 

Comparing equal volumes of air and water, the water is 
known to be 770 times heavier than the air; consequently, for 
a given volume of air to raise an equal volume of water one 
degree in temperature, it must part with 770 x 4 = 3080 
degrees. 

Now the quantity of heat necessary to melt a given weight of 
ice would raise the same weight of water 142°6 degrees Fah. in 
temperature. Hence to produce, by the melting of ice, an 
amount of water equal to itself in bulk, a bubble of air must 
yield up 3080 x 142-6, or upwards of 400,000 degrees Fah, 

This is the amount of heat which, according to the hypothesis 
of M. Agassiz and the Messrs. Schlaginweit, is absorbed by the 
bubble of the air in a short time under the eyes of the 
observer. That is to say, the air is capable of absorbing an 
amount of heat which had it not been communicated to the 
surrounding ice, would raise the bubble to a temperature 160 
times that of fused cast iron. Did air possess this enormous 
power of absorption it would not be without inconvenience for 
the animal and vegetable life of our planet. 

The fact is, that a bubble of air at the earth’s surface is 
unable, in the slightest appreciable degree, to absorb the sun’s 
rays; for those rays before they reach the earth have been 
perfectly sifted by their passage through the atmosphere. The 
following experiment illustrative of this point has been made by 
the speaker : the rays from an electric lamp were condensed by 
a lens, and the concentrated beam sent through the bulb of 
a differential thermometer. The heat of the beam was intense ; 
still not the slightest effect was produced upon the ther- 
mometer. In fact, all the rays that glass could absorb had 
been absorbed by the lens, and the heat consequently passed 
through the thin glass envelope of the thermometer, and the 
= within it, without imparting the slightest sensible heat to 
either. 

_ The bubbles observed by the speaker, and those which occur 
in the deeper portions of glacier ice, he supposes to have been 
produced by heat which has been conducted through the 
substance without melting it. Regarding heat as a mode of 
motion, he shows that the liberty of liquidity is attained by the 
molecules at the surface of a mass of ice, before the molecules at the 
centre of the mass can attain this liquidity. Within the mass 
each molecule is controlled in its motion by the surrounding 
molecules. But ifa cavity exist at the interior, the molecules 





surrounding that cavity are in a condition similar to those at 
the surface ; and they are liberated by an amount of motion 
which has been transmitted through the ice without prejudice 
to its solidity. The conception is helped when we call to mind 
the transmission of motion through a series of elastic balls, by 
which the last ball of the series is detached, while the others 
do not suffer visible separation. The speaker, moreover. proves, 
by actual experiment, that the interior portion of a mass of ice 
may be liquified by an amount of heat which has been con- 
ducted through the exterior portions without melting them. 

Now precisely the converse of this takes place when two 
pieces of ice, at 32° Fah., with moist surfaces, are brought into 
contact. Superficial portions are by this act transferred to the 
centre, where a temperature of 32° is not sufficient to produce 
liquefaction. Tbe motion of liquidity which the surfaces 
possessed before contact is now checked, and the pieces of ice 
freeze together. This appears to furnish a complete explanation 
of all the cases of this nature which have hitherto been 
observed. 

The particles of a crushed mass of ice at 32°, or a ball of 
moist snow, may, it is now well known, be squeezed into slabs 
or cups of ice. That moisture is necessary here, and that the 
same agent is necessary in the conversion of snow into glacier 
ice was proved by the following experiment. A ball of ice was 
cooled in a bath of solid carbonic acid and ether, and thus 
rendered perfectly dry. Placed in a suitable mould, and 
subjected to hydraulic pressure, the ball was crushed ; but the 
crushed fragments remained as white and opaque as those of 
crushed glass. The particles, while thus dry, could not be 
squeezed so as to form pellucid ice, which is so easily obtained 
when the compressed mass is at a temperature of 32° Fah. 


H.R.H. The Prince Consort, K.G., D.C.L., F.R.S., in the Chair. 
REMARKS ON STATIC INDUCTION. 
By Prof. Fasapay, D.C.L., F.R.S. 


Tue object of the speaker was to give to the members of the 
Royal Institution a simple reference to the production and 
nature of the static phenomena of electricity ; especially in re- 
spect of induction, into which, indeed, they all resolve themselves. 
When flannel, shell-lac, metal, and sulphur, are any two of them 
rubbed together, they become electrified in the well-known 
manner; and in such order that any one of them becomes nega- 
tive to those which precede it in the list, or positive to those 
which follow. Thus, metal becomes negative to shell-lac, and 
positive to sulphur; and, as either of these substances can be 
employed in the investigation of the fundamental principles of 
induction, this difference is important in some of the methods of 
examining, by the electrometer, their temporary or permanent 
state. If a stick of shell-lac have a flannel cap fitted to one 
extremity, both being unexcited, and these, either separate or 
associated, be examined by the gold-leaf electrometer, they will 
show no signs of electricity. If the cap, grasped by the hand, 
be turned round on the shell-lac with friction, but left in its 
place, the associated substances will show no signs of electricity. 
If separated, each will show a strongly excited state, opposite to 
that of tle other. If one be laid on the cap of the electrometer 
(the gold leaves of which were seven inches long, and one and 
a-half inches wide, with perfect insulation), it will show a highly 
excited state ; if the other be gradually brought near, and finally 
placed by the side of the first, all the electric signs will disappear, 
to reappear when the separation is again produced. The experi- 
ment presents a type case of excitation and induction. By the 
friction together the opposite electricities are excited ; they then 
exist and keep their state by mutual induction ; they are per- 
fectly equivalent to each other, and hold their existence by this 
definite and relative equivalency; for one electricity cannot 
exist by itself. They show no external signs of electricicy whilst 
the forces are related only to each other, but when the two bodies, 
in which the states are located, are separated, then this relation 
is not exclusive, but by so much as the induction is diminished 
between the two substances, it is thrown in other directions—as 
towards the electrometer, or the walls of the room. When one 
is carried into a separate room, or put into a vessel of conducting 
matter, then the excited bodies become independent of each 
other ; each has raised up an exactly equal amount of the con- 
trary force by action terminating at a distance, according to the 
laws of ordinary induction. The power exerted by each excited 
body in this distant action may be expressed by the term lines 
of force. These lines, or the force they represent, is sustained, 
so long as they are contained in or pass through an insulating 
medium. They continue, until meeting with conducting matter 
they evolve the contrary state to that at which they originate, 
and in the equivalent proportion, and so terminate the insulation ; 
or failing that, they continue their course outwards. If it were 
possible to place the excited shell lac in the centre of an almost 
infinite extent of insulating medium, the lines of force would be 
as infinitely extended from it. If the power at any section of the 
whole of the lines of force could be compared with that at any 
other section, they would be found equal to each other; though 
one section might be close to the shell-lac, and the other at an 
infinite distance. If there were no conducting matter at the 
boundaries of the insulating space above supposed, the shell-lac 
could not exist independently in the excited state : it would then 
keep its lines of force altogether turned upon the body by which it 
had first been excited, the induction between the two being sus- 
tained by their reciprocal action, without which electricity could 
neither be excited nor exist. Such are some of the consequences 
which follow inevitably upon the laws of static induction, com- 
bined with the law of the conservation of force. 

But if this function of induction be so essential to the very 
existence of electricity in its developed or active state, what is 
its nature? It acts through distance, and across intervening 
bodies : how are the space and the bodies affected ? In all actions 
at a distance, it is most important to ascertain, if possible, what 
occurs in the intervening medium, or the interposed space ; 
whether the investigation ends in the establishment of a par- 
ticular process for the particular case, or the reference of the 
process to any more general mode of action representing all cases 
of distant action. 

Induction acts across any insulating body, whether it be solid, 
fluid, or gaseous. Common air is concerned in moss inductive 
actions, but, being mobile, its particles cannot be retained in a 
given place, position, or state, so as to allow of close examination. 
Sulphur and shell-lac are excellent bodies as subjects of investi- 
gation, the more especially as their specific inductive capacity is 
about twice that of air; and, being solid bodies, their superficial 
or bounding particles can be thrown into a given state, yet pre- 
served in their place, to be examined with the purpose of show- 
ing what that state is. Ifa round plate of metal, nine inches in 
diameter, be set up vertically in the air, and insulated, and a 
like plate of good gutta-percha, raised on an insulating pillar, be 
placed parallel to aud about nine inches from it; then, upon 
exciting the gutta-percha, strong induction oc-urs. The gutta- 
percha presents the inductric, the copper plate the inducteous, 
surfaces which limit the field of induction, which field supplies 





an excellent place for experiment. The gutta-percha should be 
excited by a piece of close broad cloth, free from loose particles 
and all dust, or other sources of convective effects should be 
avoided. Plates of sulphur, about three or four inches square, 
and one inch thick, may be employed as the inductive medium, 
and these having white silk loops introduced into the edges when 
cast, may, by the further use of white silk slings, be suspended 
or handled with perfect facility. Some discs of stiff paper, gilt 
on both sides, being attached at the edge to thin stems of shell- 
lac, are thus well insulated, and serve either as metallic plates or 
carriers. 

It is almost impossible to take a block of sulphur out of paper, 
or from off the table, without finding it electric; if, however, a 
small spirit-lamp flame be moved for a moment before its surface 
at about an inch distance, it will discharge it perfectly. Being 
then laid on the cap of the electrometer it will probably not 
cause divergence of the gold leaves; but the proof that it is in 
no way excited is not quite secure until a piece of uninsulated 
tinfoil or metal has been laid loosely on the upper surface. If 
there be any induction across the sulphur, due to the feeble ex- 
citement of th- surfaces by opposite electricities, such a process 
will reveal it: a second application of the flame will remove it 
entirely. When a plate of sulphur is excited on one side only, 
its application to the electrometer does not tell at once which is 
the excited side With either face upon the cap the charge will 
be of the same kind, but, with the excited side downwards, the 
divergence will be much, and the application of the uninsulated 
tinfoil to the top eurface will cause a moderate diminution, which 
will return as the tinfoil is removed ; whereas, with the excited 
side upwards, the first divergence of the leaves will be less and 
the application of the tinfoil on the top will cause considerable 
diminution. The approximation of the flame towards the excited 
side will discharge it entirely. The application near the unex- 
cited side will also seem partly to discharge it, for the effect on 
the electrometer will be greatly lessened; but the fact is, that 
the flame will have charged the second surface with the contrary 
electricity. When, therefore, the originally excited surface is laid 
down upon the cap of the electrometer, a diminished divergence 
will be obtained ; and it is only by the after application of unin- 
sulated tinfoil upon the upper surface that the full divergence 
due to the lower surface is obtained. 

Being aware of these points, which are necessary to safe mani- 
pulation, and proceeding to work with a plate of sulphur in the 
field of induction before described, the following results are 
obtained. A piece of uncharged sulphur being placed in the 
induction field, parallel, of course, to the gutta-percha and copper 
plates, and retained there, even for several minutes, provided all 
be dry, and free from dust and small particles, when taken out 
and examined by the electrometer, either without or with the 
application of the superposed tinfoil, is found without any charge. 
The giit plate carrier, before described, if introduced in the same 
position and then withdrawn, is found entirely free of charge. 
If the sulphur plate be in place, and then the carrier be intro- 
duced and made to touch the face of the sulphur, then separated 
a small space from it, and brought away and examined, it is 
found without any charge; and that whether applied to either 
one side or the other of the block of sulphur. So that any of 
these bodies, which may have been thrown into a polarised or 
peculiar condition whilst under the induction, must have lost 
that state entirely when removed from the induction, and have 
resumed their natural condition. Assuming, however, that the 
sulphur had become electrically polarised in the direction of the 
lines of induction, and that, therefore, whilst in the field, one 
face was positive, and the other negative, the mere touching of 
two or three points by the gold-leaf carrier would be utterly 
inefficient in bringing any sensible portion of this charge or state 
away ; for though metal can come into conduction contact with 
the surface particles of a mass of insulating matter, and can take 
up the state of that surface, it is only by real contact that this 
ean be done. Therefore the two sides of a block of sulphur were 
gilt by the application of gold-leaf on a thin layer of varnish, and 
when the varnish was quite dry and hard this block was experi- 
mented with. Being introduced into the induction field fora 
time and then brought away, it was found free from charge on 
both its surfaces ; being again introduced, and the carrier placed 
between it and either the gutta-percha or the copper plate, but 
not touching these or the sulphur, the carrier when brought 
away showed no trace of electricity. The carrier being again 
introduced at the inductive or gutta-percha side, made to touch 
the gilt surface of the sulphur on that side, separated a little 
way, and then brought out to be examined, gave a positive charge 
to the electrometer: when it was taken to the other side of the 
sulphur, and applied in the same manner, it brought away a 
negative charge Thus showing, that whilst the sulphur was 
under induction, the side of it towards the negative gutta-percha 
was in the positive state, and the side towards the positive induc- 
teous surface of copper bounding the extent of the induction 
field, was in the negative state. Thus the dielectric sulphur 
whilst under induction is in a constrained polar electrical state, 
from which it instantly falls into an indifferent or natural con- 
dition the moment the induction ceases, either by the removal 
of the sulphur or the gutta-percha. That this return action is 
due to an electrical tension within the mass, sustained while the 
act of induction continues, is evident by this, that if the carrier 
be applied two or three times alternately to the two faces, so as 
to discharge, in part, the electricity they show under the induc- 
tion, then on removing the sulphur from the induction field it 
returns, not merely to neutrality or indifference, but the surfaces 
assume the opposite states to aut they had before ; a necessary 
consequence of the return of the mass of inner particles to or 
towards their original condition. 

The same result may be obtained, though not so perfectly, 
without the use of any coatings. Having the uncoated sulphur 
in its place, put the small spirit-lamp between it and the copper 
plate; bring up the excited gutta-percha to its place, remove the 
spirit-lamp flame, and then the gutta-percha, and, finally, examine 
the sulphur: the surface towards the flame, and ‘hat only, will 
be charged—its state will be found to be positive, just like the 
same side of the gilt sulphur which had been touched two or 
three times by the carrier. It would be of no use trying the 
flame on the other side of the sulphur plate, as then its action 
would be to discharge the gutta-percha, and destroy the induc- 
ton altogether. 

When several plates were placed in the inductive field, apart 
from each other, subject to one common act of induction, and 
examined in the same manner, each was found to have the same 
state as the single plate described. It is well known that if 
several metallic plates were hung up in like manner, the same 
results would be obtained. From these and such experiments, 
the speaker took occasion to support that view of induction 
which he put forth twenty years ago,* which consists in viewing 
insulators as aggregates of particles, each of which conducts 
within itself, but does not conduct to its neighbours, and induc- 
tion as the polarisation of all those particles concerned in the 
electric relation of the inductric and inducteous surfaces; and 
stated, that as yet he had notfound any facts opposed to that view, 


* Phil, T:aus., 1837. 
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JOYCE'S MODE OF JOINING 


RAILS. 


PaTENT DATED 20TH NOVEMBER, 1857. 





Tus invention, by T. F. Joyce, of Ann-street, Birmingham, consists | one method of carrying out the invention. 


in an improved method of joining, supporting, and strengthening the 
rails of railways. 











It shows a casing, 
applied to the lower head and body of the rail, and which consists of 
two pieces placed respectively on the opposite sides of the rail. The 


Fig. 1 represents a side elevation, and Fig. 2 a transverse section of | figure of the pieces is such that they fit the lower head and body of 


FROST AND NOAKES’ ALARM WATER GAUG 
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Tne importance ofall practical contrivances for insuring safety in the 
working of steam boilers is so abundantly proved by the frequent ex- 
plosions that are unfortunately constantly occurring, that we are glad 
to be able to call the attention of those concerned to a simple addition 
made to ordinary water gauges by Messrs. Frost and Noakes, of 
Brick-lane, Whitechapel, by which notice of shortness of water is 
indicated to the ear as well as to the eye, thus opening another 
channel by which accidents to boilers may be avoided. We know 
full well the objections made by those having boilers unde’ their 
charge to any great innovations upon the ordinary safety-valve and 
gauge-cock fittings, owing to the difficulty of keeping complicated 
arrangements of apparatus in working order and the fear of giving a 
false security, and so defeating the very object in view. Ia the 
present instance, however, it is not likely that an objection of this 

ind will be raised, as the only visible addition to what is every day 
seen in boilers will be, not an entirely new apparatus, but simply a 
whistle at the head of an old one. “The only care necessary to be 
taken with the gauge is to take care and leave it alone, at least that 
part of it which is new, this being self-acting and requiring no 
thought after being once titted to the boiler. 

The illustration shows clearly the nature of the arrangement, which 
is simply that of adding a valve to the inner end of the upper branch 
of an ordinary water gauge, which valve is kept closed by the 
buoyancy of a submerged copper ball-float connected to it. When 
the water falls below the desired level the bail will fall with it, and 


the valve be opened, which will cause a rush of steam to enter one of 


the passages in the tube to which the valve is fitted, and so give 
warning of shortness of water by blowing the whistle fixed at the 
head of the gauge. The ordinary duty of the gauge is in no way 
interfered with by this addition made to it, the gauge itself being, 
indeed, an ordinary one, and the glass tube as readily cleaned as 
those in every-day use. In the illustration, A is the aperture for the 
admission of steam into the glass tube E. When the float C con- 
nected with ihe crank F falls it draws back the valve C, and allows 
the steam to pass through the aperture B to the alarm whistle D. In 
rising again it, of course, closes the valve. A slot H is made in the 
crank to allow sufficient play for the vibration of the float, and the 
glass is packed with india-rubber rings. An alarm can be given at 








| of the faces. 





| any time by admitting steam through the upper cock, which is a two- | 


way one, thus avoiding the necessity of any additional cock to the 
one generally used. 


Woop Carvine.—A very beautiful specimen of wood carving has 
lately been exhibited at Messrs. Colnaghi’s, the work of Mr. William 
Bryer. It is an elaborate and artistic specimen of the art, carved in re- 
liet from a solid block of boxwood, 9 in. by 6 in. The subject is ‘* The 
Moment of Victory,” a painting executed by Alexander Fraser some 
tive-and-twenty years ago. The victor is a game cock, whose exul- 
tation at the defeat of his adversary is excellently portrayed, as well 
as the attitude of the craven bird lving dead. The whole forms what 
may be termed a wood picture. There are trees, sky, human figures, 
a coiled clothes line, and a bird in a cage. The fight has attracted 
several spectators, among others an old woman at a window, who 
seems by no means the least earnest of them. ‘Two features of the 


scene are remarkable for truthfulness and expression—a little face | 


peeping through a fence, jovial and delighted, and the opposite sen- 
sation of pain and alarm exhibited by one of the party who has 
been seized by adog. The work will bear a long inspection because 


there are various characteristics of finish and beauty in minute | 
foliage | 


details; for instance, the feet of the beaten cock, the 
of a tree, and a folded clothes line, as well as the expression 
The attitudes of all the figures are natural and 
expressive, and the whole is full of finish and delicacy, although 
executed by the simple agency of a penknife, a needle, and a bradawl. 
In short, the work is a specimen of wood carving which cannot fail to 
give the artist reputation, and, it is to be hoped, afford him profit 
hereafter, should he follow out his intention of executing any subject 
which he may be desired to illustrate at command. Each object of 
the present specimen is carved in a different degree of reliet, thus 
showing the power of the artist to mould hi. subjects in any shape, and 
almost to give the effect of light and shade, and even of clouds, or 
morning and evening. The painter can do all this at will, but the 
wood carver has much difficulty with which to contend,—a difficulty, 


however, which, in this instance, Mr. Bryer has surmounted with | 


surprising effect. 





the rail when placed against it, the pieces and the rails being all 
bolted together. Flanges are made on the lower edges of the pieces 
respectively, which are secured to each other by bolts passing through 
them. When the rails are formed with a single head the joint pieces 
are made of a suitable shape as shown in Fig. 3, and when the rails 
are of shape known as contractor’s or foot rails, the clips joints are 
of cast metal and also made closely to fit the rail. This section is 
shown in Fig. 4. Although it is preferred to make the joint plates of 
wrought iron, by rolling or otherwise, yet ordinary cast iron, or 
malleable cast iron may be used. 

The importance of joining railway bars so as to form, aa far as pos- 
sible, one continuous and unbroken line, is generally acknowledged, 
a saving in wear and tear beth in keeping up the permanent way, and 
| alsoin the rolliug stock, resulting from a firm road. In joining rails, it is 
requisite that they should not only be able to sustain a longitudinal, 
but also a great vertical and lateral strain; and these are the objects 
which have been kept in view, in carrying out the present invention. It 
| will be seen from the illustration, that the strain is thrown upon the 
tubular part of the joint and the flanges which are bolted underneath 
the rails. By this means all, or nearly all, the strain upon the bolts 
is removed. 

From experiments lately made at the Horsley Company’s Works 
near Tipton, with the clip joint as shown above, it appears that plates 
(18 inches long; flanges 4 inch thick; tubular part § inch thick; 
the flanges projecting 2; inches below the rails) were fixed to 75 Ib. 
| Blaenavon iron rails by } bolts, with no other fitting than levelling 
| their edges, so as to enable the exact deflection of the flanges to be 
| observed ; the bearings being 6 ft. apart. Upon a strain of 5 tons being 
| applied, the deflection of the jointed rail was about } of an inch, or 
| double that of the solid rail; the pressure was then increased to 10 
| tons, when the deflection of the solid rail was nearly double that of 
the jointed rail. An attempt was then made to increase the strain 
| to 15 tons, but when at about 13 tons the solid rail began to rise from 
its bearings, and prevented the further prosecution of the experi- 
ments. Presuming that these experiments were made with every 
desire to get correct results, they prove that at 6 ft. bearings, and 10 
tons pressure, the jointed rail is as strong as the solid one, and will 
bear as great a vertical strain; and further, that at higher strains it 
is superior to the solid rail—for on removing the rails from the press 
it was found that the solid rail was bent laterally as well as vertically, 
whereas the jointed one was perfectly flat, never having moved from 
its bearings. The bolts, too, were as perfect when taken out as when 
| they were put in. As experience is the great test to which all inven- 
| tions of this kind must be subjected before being accepted as substi- 
| tutes for those which have already been found to answer with more 
| or less success, we can but express an opinion of Mr. Joyce's arrange- 
| ment, which, however, is a favourable one—namely, there would seem 

every probability of its superseding the ordinary * fish.” 


AGricuLTurAL Sratistics Briu.—Mr. Caird’s new Bill bas been 
printed. It requires the Board of Trade to take measures to obtain 
returns of land and produce from all occupiers in England and Wales, 
who will be called on to fill up forms and schedules to be left with 
them by the inspectors. 

New Cnersea-BripGE.—The roadway of this beautiful structure 
is now complete and ready for opening to the public. Yesterday it 
was crossed for the first time by their Royal Highnesses the Prince 
Consort and the Prince of Wales, accompanied by their attendants. 
Mr. Page, the engineer, and Professor Faraday received the Royal 
party and accompanied them along the bridge. 

CuatHamM Dockyanp.—The basin, which is being constructed at 
Chatham-dockyard for the reception of the largest vessels in the navy, 
is rapidly approaching completion, and efforts are being made to have 
it finished during the present year. The basin is adapted for either a 
dry or wet dock, and being larger than any other at either of the naval 
establishments will be of great advantage in enabling the large screw 
steamers, which are now being built at Chatham and Pembroke, to be 
docked in order to be fitted for sea. The new dock is nearly 400 feet 
in length and 92 in width, its depth being 31 feet. It is built entirely 
of granite laid on beds of concrete, in order to prevent any sinking. 

Tue NEWCASTLE Prize FoR SMOKE PrevENTION.—We have re- 
ceived from Mr. Joseph Hopkinson, of Huddersfield, copies of two 
very long letters addressed to the Newcastle Colliery Owners’ 
Association, and which lately appeared in the Newcastle Courant, 
relative to the prize given by the Association for the best plan 
for the prevention of smoke. In the first letter the author states 
that the prize has bern given for a plan of smoke prevention which 
he has recommended for the last twenty years. Mr. Hopkinson says 
that he did not send the plan in question to compete with others, 
because he considered it already public property. He quotes the words 
of the referees where they speak of Mr. Williams’ plan consisting in 
applying the fuel alternate/y at opposite sides of the furnace, and Mr. 
Hopkinson describes the award as having been made for this plan of 
alternately firing at the sides, coupled with the principle of admitting 
air at the door end of the furnace through small apertures. He states 
| that in 1839 he practised in Scotland this mode of firing, and in 1840, 
| and 1841, he was engaged in erecting hundreds of furnaces in the 
| neighbourhood of Liverpool, in which the admission of air beyond 
| what passed between the bars was wholly at the door end of the fur- 
| naces through small apertures or slits. As examples he states that in 
1847 he put his plans into operation at the Meltham mills, which 
resulted in six boilers doing the work of nine, the daily consumption 
of fuel being reduced from seventeen tons to thirteen tons. In 1849 
the same system was carried out at the King’s mill, and that both 
before and since the dates of the two instauces cited, he put the same 
plan in operation in Lancashire and Yorkshire, with invariable success. 
In 1853 Mr. Hopkinson published a book entitled the “ Working of 
the Steam Engine Explained by the Use of the Indicator,” in which 
he made public the plan of firing and admitting air to furnaces. In 
the last edition of this work the plan of admitting air through slits 
in the dead plate was described and illustrated. He states that Mr. 
| Williams does not mention in any of bis works the plan of firing he 

now recommends, but that he does ‘‘recommend the contrary.” Mr. 
| Hopkinson refers to the two well known diagrams of “ right” and 
| “wrong” modes of firing given in Mr. Williams’ work on “ The com- 
| bustion of coal,” &c., published in 1854, which show the right method 
to be that of keeping a uniform depth of coal over the grate, and the 
wrong mode to be that of heaping it up at the front end of the bars; in 
both cases,the air being admitted at the back of the bridge. Mr. Hop- 
kinson having thus, as he states, established the identity of the plan he 
has so long used with that to which the prize has been awarded, and 
that in adopting this mode of firing which he (Mr. Hopkinson) had long 
made public, Mr. Williams has now run couuter to his own published 
instructions, he explains the reason why he and those associated with 
him “did not send in that plan—the efficacy of which had been so 
often proved—as a competitors’ plan for the prize ;” this reason being 
that they did not consider themselves justified in doing so. In his 
second letter Mr. Hopkinson enters into detailed particulars of the 
| principles upon which the plan he submitted in competition was based, 
and complains bitterly that after a lapse of more than twelve months 
after sending the detail drawings in in rep!y to the requisition sent by 
the referees, ‘no preparation whatever had been made, nor a single 
portion of the apparatus provided” at the time he was invited to super- 
intend the trial. He further sta:es that owing to this neglect and his 
stay in Newcastle being necessarily short, he was obliged to erect “a 
rough and rude imitation of what his apparatus was intended to be; 
| and that trial was obliged to be made without certain fittings shown in 
his plan, and this unfavourably affected the results. Mr. Hopkinson 
explains that he went into the experiments under the idea that he 
was to demonstrate the practicability of preventing smoke “ with the 
ordinary mode of firing,” and that he fired according, and that even 
under this system no smoke was produced. He declares that had 
proper arrangements for a fair trial of his plan been made, the results, 
| instead of its being second best, “it would not have been be hind any 
plan in any particular ;” and winds up by saying that “ the question 1s 
just where it was before the prize wasofiered.” Having given the 
‘substance of these lengthy epistles farnished to us second-hand, we 
} trust we shall be excused for publishing them im extenso. 

















Marca 19, 1858. 








THE ENGINEER. 


221 








AROUX’S IMPROVEMENTS IN SEED DRILLS. 


PATENT DaTED Ist AvGust, 1857. 
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Its invention, by G. F. Aroux, of Paris, consists in the application | 
o ordinary seed drills of as many wheels or rollers as there are dis- 
charge pipes for depositing the seed, so that each wheel may corre- 
spond exactly with each drill sown. Also, in the use of two small 
moveable steering vessels, and in the mode of gearing, &c.; the main 
objects of the mode of culture adopted, in conjunction with the drill, 
being the multiplication and development of the roots of the plants, 
the ramification and strengthening of their stalks, and the protecting 
of autumn wheat from the rigours of winter. With these objects the 
land is prepared so as to render it as light as possible, and cause the 
roots of the plants to absorb from it the more nourishment, as they 
penetrate it less freely. When arable land is operated upon, it is 
drained by subsoiling or by vertical drainage by means of stakes with 
iron ends before each sowing or planting, or by a horizontal and per- 
manent drainage when the soil is very marshy. The soil is not 
manured immediately befure the sowing of cereals, but from fifty to 
sixty tons of the best stable manure is spread upon each two and a | 
half acres of a previously hoed crop, which will be prevented from 

being laid, so that, when the corn is to be sown, this manure is more 

equally distributed by the previous ploughing, and it will have lost 

the activity of its vegetating power, so hurtful in autumn to grami- 
neous plants. If, notwithstanding these precautions, the plants are | 
still found to exhaust the soil on account of a mild temperature being 

prolonged in the autumn, or in the event of a premature winter in 
cold land, it would be necessary in these two cases at the end of 
winter to lay on during dull weather from about two to eight 
hundred weight of powdered manure, and harrow immediately with | 
harrows turned upside down and mounted with thorns. The above 
quantities of manure must be applied according to the degree of | 
exhaustion or cooling of the soil, care being taken to choose the kind 
of manure most suitable for the soil. The seed is renewed at the 
proper time and riddled carefully, so as to ensure its being of the best 
quality. 

All kinds of grain are sown in drills from ten, twelve, fourteen, or 
sixteen inches apart, according to the nature of the land and its state 
of preparation, the drills being heaped so as to disperse the seed on 
either side, and form for it a solid bed. The autumn corn should be 
sown a fortnight earlier than usual during dry weather, the seed dis- 
tributed being about thirteen to nineteen gallons per each two and a 
half acres, according to the distance between the drills; the earth 
which covers the seed is then heaped closely. 

The result of this treatment is to preserve the grain from the birds, | 
while its germination is hastened and the roots multiplied in propor- | 
tion to the difficulty with which the plants penetrate upwards. 
Independently of this the germs are protected from the attacks of 
worms from above, and the conical or trapezoidal drills, by retaining 
the snow, shelter the plants from the winter. The edges of these 
drills or furrows being pulverised by alternate frost and rain will 
afterwards mould up the corn in the most advantageous way. After 
a long winter the land is harrowed with iron or wooden harrows, 
according to its nature. When the soil is light or sandy reversed 
harrows mounted with thorns are employed. This operation com- 
pletes the filling in of the furrows, and effectually moulds up the 
plants. Ifnecessary, the land is afterwards rolled with a roller whose 
weight is proportioned to the nature of the soil. In spring the land | 
is again hoed between the drills to remove the weeds and facilitate 
the absorption of the dews. The reaping operations for cereals are 
commenced before their complete maturity, and sheltered immediately 
from the sun, rain, and dew by stacking. The quality of the grain 
is thus improved, whilst the straw preserves its nutritive properties. 
These processes, followed out in conjunction with the seed drill, 
hereinafter described, not only gives an increase in quantity and 
quality of crop but prevents it from laving. The land cultivated 
4s described gives also peculiar facilities for the employment of reap- 
ing machines. 

Fig. 1 shows a front view of the drill; a, a, are the hind wheels or 
rollers fixed to the axle a'; b, scrapers for cleaning the rollers; the 
distance of the scrapers from the roljers is regulated by the set screws 
61; c, is ashaft to which the scrapers are fixed; d, a toothed wheel 
mounted on the axle a', giving motion to the pinion di by the chain 














| produce in each drill two furrows separated from each other by a 


| ridge of earth. 





cl. On the axle of the pinion d! is mounted a second pinion ¢ of the 
same diameter as d!. This pinion e transmits the movement to the 
Pinion f, mounted on the axis of the seed distributor. The pinion 
Working treely on the axis f1 is connected to the gearing pinion 4. 
he rod h, which sets this gearing pinion to work, is provided at its 
extremity with a hook which is placed in the staples 1, i, according 
as it may be desired to put the wheels in or out of gear; j, are the 
steering wheels of the machine. These wheels can be raised or 
lowered at will, to give the required inclination to the coulters y, b 
means of pins passed through holes made in the bars k. These wheels 
turn freely at the joints j1; m is a lever for raising or lowering the 
hollow coulters y ; p an iron bar pierced with holes for the reception 
of a pin and serving to fix the lever m when the coulters are placed 
at the required height. Q, the driver’s seat; r, seed box; s, slides 
allowing the seed to pass from the box r into the space u, from which 
it is taken up and thrown by the cups B, Figs. 2 and 3, into the pi 
t, whence it falls into the hollow coulters y; ul, is a screw for 
adjusting the slides s; v, a slide tor removing the grain from the box 
rj; <, tracers firmly fixed to the framing on each side, and at the 
required distance from the drill. ‘These tracers serve to mark out 
exact tract of the succeeding or return drill; y, are hollow 
coulters, partly circular, and formed with two jaws y, y', (Fig. 5), to 





The seed falls equally on each side of the ridge and 
is afterwards rolled or pressed by the rollers a; z, are shafts fixed to 
the drill by pins passing through the holes z1, which allow the shafts 
to be raised or lowered. These shafts can be held, if required, during 
their vertical movement bya pin adapted to the support bar. A, 
Figs. 2 and 3, shows the seed distributor, put in motion by the 
pinion /1; B, the cups, the stems of which are divided into two parts 
furming springs, which serve to fix the caps to the cylinder a, 
mounted on the axis D. The cylinder c is formed with spaces in 
which the springs are placed when brought together, and in two 
pieces united by screws; E, Fig. 4, is a section of the tyre of the 
rollers a; and F, Fig. 5, a front view of the hollow coulter for 
forming two furrows. 

The drill is drawn by means of two shafts fixed to the part X of 
the framing, either by hinges or by an iron pin passing through the 
framing, and holding at each end the two shafts, so as to permit 
that, on pressing to the right or to the left, the drill may be turned 
round with facility. These shafts, though moveable up and down, 
will not obstruct the movement of the horse nor the working of the 
drill, which should always be kept in a — position with reference 
to the coulters. Another pin serves to elevate above the ground the 
small front wheels by placing it in a hole in the rack when the drill 
is being taken into the fields. When there are three wheels they are 
keyed to the same axle, but if there are more they are mounted on 
another axle to facilitate their movement. They serve to form 
furrows of a conical shape, so as to cause the earth to fall successively. 


| If the horse is conducted by hand the seed box and discharge pipes 


must be turned over and put further back, so that the attendant may 
see the grain fall. The seat may also in this case be replaced by a 
trough containing water, made to fall drop by drop for the purpose of 
slightly washing the hind wheels or rollers, if the nature of the soil 
requires it. The small front steering wheels j may be raised when the 
drill is on its way from the farm to the fields by placing a small piece 
of wood on each side of the back part of the shafts. 





DISTILLING APPARATUS ON BOARD SAILING 
VESSELS. 


Taart the use of salt water distilling apparatus on board steamers 
should precede, by some time, its introduction into sailing vessels, 
is not surprising, when we consider the fayourable conditions 
under which it may be employed in the former case. Not only 
may the apparatus te rendered peculiarly simple by the omission 
of any boiler for evaporating the sea water, which duty is 
abundantly performed by the large boilers constituting part of 
the steam power, but the skilled labour, which, at first sight, would 
appear necessary for the proper management of any apparatus of 
a kind such as that for distilling sea water, is, in the case of 
steamers, already provided for the working of the propelling 
machinery. The very name of a steam boiler is sufficient to 
strike terror into the minds of many of those marine phenomena, 


| yclept sea cooks, although one would suppose that any man who 


could stand a whole day in a ship’s galley, and who could concoct 
pastry, jellies, and soup when gyrating at an angle of forty five 
degrees, round a perpendicular to the horizon, would not be 
particularly timid of anything in the shape either of fire or water. 
Be this as it may, to the cooks’ lot must it fall both to stoke and 
get up steam, whenever distilling apparatus is used on board sail- 
ing vesseis ; but there can be little fear that the same indomitable 
perseverance, which enables these men with perfect calmness, if 
not with pleasure, to replace hundreds of things constantly 
being dislodged from their proper places during rough 
weather at sea, will enable them to surmount any appa- 
rent difficulties they may meet with in the management 
of the apparatus which is now being insidiously introduced as 
one of the necessary fittings of their gallies. Whether Jack 
will survive the innovation remains yet to be seen, for his pre- 
judices are strong and with great difliculty removed, and it may 
require both persuasion and force to make him take kindly to it. 
His heart would probably best be reached by mixing a little 
rum, in the first instance, with the sea water to be distilled, 
when we doubt not he would readily discover the uses of the 
various taps necessary to be manipulated before obtaining the 
desired result. 

Presuming, then, that his prejudices are capable of being thus 
overcome, we would inform our readers of the steps actually 
taken towards what it appears probable will, within a short time, 
be generally adopted, namely, the substitution in sailing vessels 
of a small distilling apparatus for the usual array of water casks. 
To estimate the expense and space which such a substitution 
would save, we must consider what is the usual complement of 
water for each person carried by a vessel going, for instance, to 
Melbourne, and the space occupied by the casks in which it is 
stored. For every person, then, 120 gallons of water are 
allowed, shipowners being compelled by law to make this provi- 
sion. For every two persons, therefore, for water alone without 





casks, as nearly as may be 40 cubic feet, or one ton of measure- 
ment is required for its stowage, this space being so much 
freightage room. Including casks and waste room in stowage, 
however, this lost space amounts, for every two persons, 
to one ton and a-half, or three quarters of a ton for each person, 
which represents a money value of about 30s. in sailing vessels, 
and 60s, in steamers, the average freights per ton for goods to 
Australia being about 40s. and 80s. respectively, In steamers 
where distilling apparatus is in use, shipowners are only com- 
pelled to take half the usual allowance of water,* as it has 
been abundantly proved that an ample supply can, by its use, 
without difficulty, be obtained for every one on board. With 
respect to sailing vessels, however, this liberty of substituting a 
distilling apparatus for water has not yet been accorded, owing to 
the belief that no competent person is employed aboard such 
vessels capable of taking charge of the apparatus. That this appa- 
rent difficulty will shortly be overcome there can be little doubt, 
as a very slight acquaintance with the nature of the apparatus is 
sufficient to convince any non-professional person that no diffi- 
culty whatever can be experienced in working it, and that there 
is no probability, we had almost said possibility, of its getting 
out of order. 

From the data above given it will be seen that the introduc- 
tion of distilling apparatus on board steam vessels at the present 
time actually increases the shipowner's profit, by reason of the 
space saved, as much as 30s for each passenger, or 5 per cent. on 
the average passenger freight of £30. Thus it becomes quite 
possible, with an average number of passengers, to cover the 
whole expense of the apparatus in a single voyage. 
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A few days since we had an opportunity of examining the 
distilling apparatus just fitted by Mr. How, of Mark-lane, on 
board the Matoaka, a vessel of 2,500 tons burthen, commanded 
by Captain A. Stevens, and bound for Melbourne. This vessel 
is the. third emigrant ship belonging to Messrs. Seymour, 
Peacock and Co., the well-known shipowners, of 17, 
Gracechurch-street, which has been supplied with distilling 
apparatus, these gentlemen being determined to practically 
test its value, although not permitted, as we have said, to 
reduce the quantity of water prescribed by the regulations for 
equipping emigrant vessels. In addition, however, to giving the 
apparatus a fair trial on a long voyage, another object equally 
worthy is contemplated—namely, that of securing the pas- 
sengers against avy possibility of wanting water in case of 
meeting with bad weather, which might prolong the voyage. In the 
case of the Marmora, of Dundee, during a late voyage from 
Dunkirk to the Rio de la Plata with 219 emigrants, the water 
contained in old wine casks turned putrid; and Capt. Lyall 
asserts that the terrible want of water would have been 
severely felt, even if it had not destroyed half the passengers, 
had the vessel not been fortunately provided with distilling 
apparatus. Even one such case as this ought to be a sufficient 
warning to shipowners against sending out their veasels, espe- 
cially emigrant ones, without affording their passengers so simple 
a protection against famishing from thirst as that secured by 
supplying their vessels with means of obtaining fresh water; and 
there can be no doubt, when the importance of such a provision 
is understood, ships fitted with distilling apparatus will be pre- 
ferred far before those not so supplied. The terrible sufferings 











* By an Order in Council, dated 6th May, 1857, it is permitted that any 
P ger ship, propelled wholly by steam engines of not less power than is 
sufficient, without the aid of sails, to propel the ship at the rate of fwe 
statute miles an hour, may be cleared out and proceed on her voyage, having 
on board, in tanks or casks, only half the quantity of pure water required by 
the Passengers’ Act, 1855, to be carried for the use of passengers ; provided— 
That there be on board such passenger ship an efficient apparatus, to be ap- 
proved by the Emigration Office at the time of clearance, and capable of dis- 
tilling in twenty-four hours as many gallons of fresh from salt water as there 
are persons aboard, including passengers and crew, 
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which we frequently hear of from the effects of persons being 
obliged in cases of shipwreck to drink salt water are well known, 
and the absence of any fear of want of fresh water must be pecu- 
liarly satisfactory to the crew and passengers of vessels starting 
on long voyages. 

We would now shortly describe the nature of the apparatus, 
of which we give an elevation in the accompanying illustration. 
It may be made of any size required, and capable of distilling 
from 50 to 1,000 gallons per day, or more if required. In the 
case of sailing vessels it consists of a small boiler B, set in a 
casing A, in which the fire grate is fitted. A tank G is placed 
upon supports L, L above the boiler, being supplied by buckets 
or asmall engine and pumps, Upon the tank being filled with sea 
water, a proper quantity is allowed to descend by the pipe H 
having a stop cock in it to the boiler, the height of the water in 
the latter being determined by two gauge cocks, as usual. When 
the boiler is sufficiently charged, the fire lighted, and the water 
boils, tlie vapour passes from the steam ch¢t C, by the pipe D, 
to a tubular condenser E, containing a number of small copper 
tubes, around which, by means of the pipes I and K, a continual 
stream of cold water from the cistern G is allowed to flow. This 
condenses the steam, the water being drawn out fresh and 
pure by the pipe F, and ready for use, if hot water be required. 
The pressure of the steam is best kept at a very little 
above the atmospheric pressure, which prevents the possi- 
bility of an accident from explosion. A safety-valve is pro- 
vided, lightly weighted, by which any excess of steam is 
readily prevented. The whole apparatus dves not, for fifty or 
sixty gallons a-day, occupy more space than about four square 
feet of the galley, the height being between four and five feet. 
As we have already intimated, nothing but the grossest neglect 
can, by any possibility, put the apparatus out of order, and 
there is no reason whatever that it should not be trusted, with 
perfect confidence, t» the care of an ordinary ship’s-cook. So 
many and obvious advantages are gained by the adoption of this 
apparatus, both to steamers and sailing-vessels, that we antici- 
pate that no vessel will be allowed to go to sea without it, when 
its importance is more generally understood ; and that the first in- 
quiry of an emigrant, before engaging his berth in any vessel, 
will be as to whether she carries a distilling apparatus. We 
may here mention that several steamers have recently been fur- 
nished with distilling apparatus, its use in them becoming gene- 
ral; but we believe the Matoaka is the fifth sailing vessel only 
which has been so supplied. We understand the names of the 
other sailing vessels fitted by Mr. How in the same way as the 
Matoaka, are the Oriental, the Northern Crown, the Marmora, 
and the Linda, all of which are emigrant vessels. 





THE ROYAL AGRICULTURAL SOCIETY AND THE 
EXHIBITORS OF STEAM PLOUGHS. 
Ir was stated in last week’s Encinenr that certain gentlemen 
had addressed the Council of the Royal Agricyltural Society on 
the subject of the premium offered by the Society for a steam 
plough. The communication in question is now subjoined. 


“We, the undersigned exhibitors of steam plonghs, at Salisbury, are of 
opinion that the trial of those machines at that meeting was of an 
unsatisfactory character, and not such as was calculated to develope their 
merits, but rather, by putting them into exceptional circumstances, to injure 
them in the eyes of the public, and was not consistent with the importance 
of the subject, or a fair return for the large outlay incurred by us in ex- 
hibiting them there. 

‘‘As the third offer of the society’s premium has again brought the 
subject under our notice, and as we cannot but think that the withdrawal of 
those schemes at present most prominently before the public from competi- 
tion would be prejudicial to the progress of the invention, and would 
grea'ly detract from the interest of the society's meeting at Chester, we 
would respectfully request that the council would consider whether such 
terms and conditions of trial could be arranged and published previous to 
the day of entry as would enable those intending to exhibit to judge of the 
advisability of their incurring the heavy expenses necessary to such a com- 
petition. 

‘*As we observe that the judges in their report of the trial at Salisbury, 
express the opinion ‘that the wording of the premium can never justify a 
judge in giving a prize, whilst a plough is used,’ it is, we think, essential that 
it should be clearly stated, whether any or all those plans which we 
represent are excluded by the wording of the offer of the premium from 
competition, 

“We would also suggest that to insure such a trial of these machines as 
the importance of the subject deserves, a much longer time is necessary 
than can be given during the show week by judges who have a great 
many other duties to attend to; and that it would be of great importance 
that the judges of this department should have their whole time at their 
disposal for this subject, as no fair comparison with horse labour can be 
instituted, except by lengthened trial. 

“The length of time that elapses before the publication of the judges’ 
report and the adjudication of the prize also exercises a very prejudicial 
effect on the business to be done at the meeting So much so, that in our 
opinion a machine known not to be competing for the premium stands a 
better chance of obtaining orders on its own merits than one upon which a 
report is expected in a few months, and for which the public are likely to 
wait. 

**As in the opinion of the editor of your report on Salisbury meeting no 
adjudication need necessarily take place for some years to come, we would 
submit that there is not much inducement held out to us at present to com- 
pete at the next meeting. 

“Tf the society would conclude not to offer the prize, but to expend a 
portion of the sum offered in a careful investigation of the iadividual merits 
of each machine, to be published in a report previous to the meeting, we 
should hail such a result with pleasure, but failing this we would very 
respectfully request, 

“J. That an explanation be given of the wording of the prize. 

“9. ‘That arrangements be made for an extended and careful trial, and an 
immediate publication of the report of the judges, 

“3. That the adjudication of the prize should be fixed to take place, if 
possible, at a special council meeting during the week of the show, or at 
latest at the meeting of the council in August, 

**COLLINSON TALL, Sen., 
Princes-gate, Navestock, Essex. 
“Joun Fow.er, Jun., 
28, Cornhill, London. 
“CuARLES Burren, Thetford 
“Joun A, WILLIAMS, Baydon,” 





The proposition of the society runs thus :-—“ A prize cf £500 
will be given by the society for the steam cultivator that shall, in 
the most efficient manner, turn over the soil, and be an 
economical substitute for the plough or the spade.” 





Departure or THE Livincstone Exrepition.—The Pear! (s.), 
having on board Dr, Livingstone, her Britannic Majesty’s consul for 
Quillimane, Tete, and other places on the south-eastern coast of 
Africa, sailed last week from Liverpool. There were also on board 
Mrs. Livingstone and their little boy; Captain Bedingtield, R.N., 
government surveyor and nautical commander of the expedition ; Dr. 
Kirk, of Edinburgh, an eminent botanist and medical officer; Mr. 
‘Thornton, the geologist, a profegé of Sir R. Murchison; Mr. Rae, the 
engiueer of the launch; and Mr. T. Baines, the artist, formerly con- 
nected.with the Australian expedition sent in search of the lamented 
Dr. Leichart, and who now goes out for the purpose of sketching. 
They were accompanied on boart by Mr. Laird and a few other 
friends. ‘The Pearl will proceed up the Zambesi as far as her draught 
of water will permit, and, after disembarking her passengers, stores, 
and launch, steam direct for the island of Ceylon, where she will be 
employed by the East India Company for the purpose of carrying the 
mails trom the mainland to the steam contract boats at Point de 
Galle. She has been fitted up with a lifting screw, and every other 
recent invention for the proviting of speed. The Iaunch which the 
Pearl takes out Is for the purposs ef facilitating the navigation of ths 
bhallows of the river Bamberk 


SANITARY DIRECTIONS. 
Dr. Epwix LANKESTER, the Medical Officer of Health to the district 
of St. James’s, Westminster, has issued the following directions for the 
preservation of health, and the prevention of the spread of catching or 
infectious diseases :— 


I.—Derections for the Preservation of Health. 

CLEANLINEsS.—Nothing contributes more to health than cleanliness, 
and nothing invites disease so much as dirt. Dwelling-rooms should 
be white-washed at least once a year, and rooms and stairs scrubbed 
once a week. Children should be washed at home, from head to foot, 
once or twice a week; and grown up persons, both male and female, 
should frequently use a bath. The under linen should be changed at 
least once a week. Bed linen should be changed once a fortnight, and 
bedsteads taken down and cleansed once a yeur at least. Dirty slops 
should never be allowed to remain in sitting or bed rooms. 

Fresu Arr.—In every house, sitting-room, bed-room, workshop, 
school, or public building, two things should be attended to: First, 
the getting rid of the bad air which comes from the lungs, and the 
letting in of the fresh air from without. Fires ventilate rooms in cold 
weather, but all rooms without fires should be ventilated by letting 
down the top sash of the window, by ventilating panes in the win- 
dows, or valves in the chimnies. Care should be taken not to over- 
crowd sitting and bed-rooms; and persons should avoid occypying 
over-crowded houses. The occupation of small and unventilated 
kitchens as sleeping-rooms is contrary to law. 

Waren.—Water should never be drank when it is not clear or 
smells. It isa safe plan to boil or filter it before drinking. Cisterns 
an water-butts should be cleansed out at least once a month, when 
not exposed, and every week where they are exposed to light. They 
should also be kept covered. Water from pumps with surface wells 
should not be drunk. The following street pumps have surface wells, 
and are liable to be charged with the leakage from sewers, cesspools, 
and drains:— 

Bridle-lane, Brewer-street ; Vigo-street, Regent-street; Burlington- 
gardens, Bond-street ; Warwick-street, Regent-street; Broad-street, 
Golden-square; Marlborough-mews, LBlenheim-street ; Great Marl- 
borough-street ; Tichborne-street, Regent-street ; Little James-street ; 
Duke-street, St. James’s-square ; Charles-street. 

Foop anp Drink.—Avoid stale fish and bad meat of all kinds, as 
well as fruit and vegetables in a state of decay. The habitual use of 
ardent spirits is a common cause of disease and death, and should be 
avoided. 

Bap Smetis.—The inhabifants of no house are saf2 from disease, 
if they are exposed to offensive or disgusting smells of any kind. 
These may arise from various causes, as follows :-— 

1. Dusthins or Ashpits——These should never be allowed to smell. 
They should be emptied at least once a week. All vegetable and 
animal refuse should be burned, and not thrown into the dustbin at all. 
The parish dustmen, when requested, are Lound to remove the refuse 
from a dustbin without fee or reward. 

2. Water Closets.—They should have a constant supply of water, 
and all defects be immediately remedied. 

3. Drains.—They give rise to smells when they are stopped or 
impaired, or there is a want of proper traps or valves for preventing the 
bad air from passing into the house. 

4. Cesspools.—The law regards these as nuisances injurious to health, 
and their immediate abolition, whether in use at present or formerly, 
is imperative on the owner of the premises on which they are situated. 

5. Offensive Businesses —In all cases where persons are engaged in 
businesses, such as the keeping of cows, horses, pigs, poultry, or other 
animals, the slaughtering of animals, the boiling or storing of grease, 
or other animal matters, they are liable to indictment, when such 
—-7 produce bad smells and thus become nuisances injurious to 
health. 


II.—Directions for Preventing the Spread of Infectious (Catching) 
Diseases. 

When any infectious disease, such as typhus fever, small-pox, scarlet 
Sever, or measles, exists in a house, observe the following rules :— 

1. Keep the door of the room open, and, if the weather be warm 
enough the top sash of the window a few inches down night and day, 
so as to secure the entrance of fresh air into the room 

2. Keep the room and everything about the sick person very clean. 
Change the patient’s linen frequently, and let all dirty linen be taken 
out and put immediately into cold, and afterwards well washed in hot 
water. Let all discharges and evacuations be immediately removed, 
and the utensils well washed, and then rinsed with a solution of 
chloride of lime. 

3. Let no more people be in the room than are requisite to attend 
the sick person. The nurse or attendant should place themselves on 
that side of the bed towards which the current of air comes, and they 
should endeavour to avoid the patient’s breath and vapour trom the 
discharges. 

4. In all cases where infectious diseases break out, the sick person 
should be separated from the rest of the family, either by removing 
the healthy part of the family or the sick person, In the case of 
those needing assistance for the removal of the sick, application 
should be made at the Workhouse, Poland-street. 

5. In families where any infectious disease has broken out, such as 
typhus, scarlet fever, measles, small-pox, hooping-cough, or cholera, 
the children should not be sent to school till such time as the medical 
attendant shall certify that there is no danger of their conveying the 
infection. Grown up persons, in such circumstances, should also 
avoid attending public places, and, as much as possible, in any 
manner exposing others to the danger of infection from themselves. 

6. Where small-pox breaks out no time should be lost in having 
every member of the family vaccinated, whether they have been 
vaccinated before or not. 

7. When diarrhea or cholera prevail, especial care should be taken 
to drink pure water, and to avoid unripe and decayed fruit, and tainted 
animal or vegetable food. 

8. In cases of death from infectious disease the corpse should be 
buried within forty-eight hours after death. In the meantime no one 
should live or sleep in the room where the dead body lies. The bed- 
ding and linen that has been used should be well washed, and the 
room should be cleansed, the ceilings and walls white-washed, the 
floor washed with chloride of lime, and the windows and door be left 
wide open for some days before being occupied again. 

Epwis Lanxester, M.D., Medical Officer of Health. 

8, Savile-row, St. James, Westminster. 









Tur Leviarnan.—Men have been employed night and day in 
turning the monstrous intermediate shaft for the paddle-engines, This 
shaft is probably for its size the finest specimen of forged iron that 
has ever been produced at any works. It was made at Glaszow, and 
in the rough weighed some thirty-four tons. That is the third that 
has been forged for the paddle-engines of the Leviathan. In both the 
former ones, when the manufacture was almost completed, such flaws 
were discovered in their substance as made them worthless; aiid, from 
the immense size of the shaft, and the necessity of its being of the 
most perfect strength and solidity throughout, considerable anxiety 
was at one time entertained as to the possibility of getting one made 
at all in time for the starting the vessel next autumn. All doubts have, 
however, been set at rest by the arrival of the present shaft. There 
are not many lathes in the kingdom of sufficient size and strength to 
turn a shaft of this kind, since, apart from its own weight, it has 
counterbalancing masses of iron to relieve the strain on the lathe in 
turning it round, which brings up the whole mass to about 6) tons. 
This has been turned slowly at about one revulution per minute, the 
cutters, of which there are two, one at each side, sbaving off long thin 
strips of the cold metal at the rate of about one hundred-weight per 
hour. By the company turning this shaft for themselves they effect 
an immense saving per hundred-weight in its entire cost, which, in a 
piece of metal of such sise, and one in the manufasture of which 20 
many risko had to be enevuntered; ef coures amounte to # eonsiderible 
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CHEMICAL, 


DISINFECTANTS AND DEODORISERS, 

In 1854 a patent was obtained for a disinfecting powder, which, 
among other applications, was to be used for improving the 
quality of manure by fixing ammonia that would otherwise be 
volatilised. This powder consists of sulphite of lime and sul- 
phite of magnesia, with some caustic lime and carbolic acid—a 
product of coal tar—combined with lime. Farm-yard manure, 
prepared by an admixture of this material, has realised very high 
prices in the neighbourhood of Manchester, owing to its sup- 
posed superior fertilising capabilities.” 

This subject has recently been examined by Dr. Volcker, and 
his experiments show results that are opposed to the view which 
has been put forward with regard to the influence of this 
material upon manures. 

Sulphuretted hydrogen being one of the substances to which 
the offensive odour of putrescent substances is due, the action 
of a solution of the disinfecting powder upon a solution of this 
gas was tried. The result was that the smell disappeared ; but 
no sulphur was precipitated, as would have been the case had 
this effect been produced by the sulphurous acid in the disinfect- 
ing material. Hence it was inferred that as regards sulphuretted 
hydrogen, the removal of offensive smell is due to the caustic 
lime in the disinfecting material, and this was found to be the 
case by direct experiment, a solution of caustic lime producing 
this effect, while solutions of sulphite of lime and sulphite of 
magnesia did not do so. 

Experiments made with the disinfecting powder in stables 
showed that the peculiar animal smell was instantly removed by 
it, but a perceptible smell of ammonia remained, though some- 
what disguised by the smell of the tar substances. 

Fresh farm. yard manure was immediately deprived of its 
peculiar smell, by the addition of the disinfecting powder, but at 
the same time ammonia was liberated, although in small 
amount. 

Experiments with rotten manure also showed that ammonia 
is liberated by the disinfecting powder, instead of being fixed by 
it; this indeed might have been expected from the known 
action of lime upon ammoniacal compounds, and the belief that 
this disinfecting powder fixed the ammonia of manure appears 
to have arisen from the common erroueous opinion that the 
smell of manure, which it does remove, is due to the evolution 
of ammonia. 

Solutions of sulphite of lime and sulphite of magnesia were 
not found to have any influence upon the smell of draiuings from 
manure heaps. Quick lime, however, instantly removed the 
smell, just as the disinfecting powder, with liberation of 
ammonia, and by saturating the caustic lime in the powder, with 
sulphurous acid, its disinfecting influence was destroyed. Hence 
this influence must be ascribed chiefly to the caustic lime con- 
tained in the powder, and not to the sulphites of lime or 
magnesia. Considered in a purely sanitary point of view, the 
presence of these substances and of earbolic acid, may be advan- 
tageous in preventing or retarding that subsequent decomposi- 
tion which generally takes place in excrementitious materials 
deodorised by lime alone. But as regards the improvement of 
manure by the addition of this disinfecting powder, there would 
seem to be no sound reasons for expecting advantage. 


PURIFICATION OF WATER. 

The history of the use of lime for this purpose is interesting, 
from the fact that it has been made the subject of several 
patents, and the alleged infringement of one of these, has recently 
given rise to an action against the Hitchin Board of Health, a 
report of which was given in THE ENnGINrER of last week. 

The first instance of the use of lime for purifying water 
occurred in 1841, and arose out of experiments that were made 
under the direction of Dr. Clark, of Aberdeen, at the Mayfield 
Print Works of Messrs. Hoyle, for the purpose of separating 
from the water, organic substance which interfered with the 
operations carried on there. The result was decidedly satisfac- 
tory; but this effect of lime was only an incidental character of 
a method that had been previously patented by Dr. Clark, for 
the purpose of purifying water for domestic use, and of remov- 
ing the hardness which in some kinds of water is so objection- 
able; the title of this patent being “a new mode of rendering 
certain waters—the water of the Thames being amongst the 
number—less impure and less hard, for the supply and use of 
manufactories, villages, towns, and cities.” 

The water of the river Medlock was next treated with lime by 
Dr. Clark. The experiments were attended with complete 
success, although the water of the river was, at the time, 
unusually dirty. 

As the water of the river Medlock is a source of supply to 
the Bridgewater Canal, the adoption of the use of lime, to purify 
the water passing‘ into the canal, was suggested by Dr. Clark to 
the authorities, and he was for some time in communication with 
them on the subject. 

The experiments made in 1841, and the results obtained, were 
well known at the time to many persons in Manchester, but the 
proposed method of purifying the water of the canal does not 
appear to have been adopted then. 

In 1846 Mr. Higgs obtained a patent for a method of treating 
sewage for the purpose of obtaining manure, tlie title, as limited 
by a subsequent disclaimer, being, “ Treating chemically tlre col- 
lected contents of sewers and drains in cities, towns, and 
villages, so that the same may be applicable to agricultural and 
other useful purposes.” The means by which this was to be 
effected are essentially the same as Dr. Clark’s method of puri- 
fying water for domestic use, viz., the addition of caustic lime. 
But the object of the treatment was different, and this difference 
is probably sufficient to render Mr. Higgs’ patent valid. How- 
ever, the product obtained had not that agricultural value that 
was anticipated ; and the subsequent attempt made at Leicester 
to obtain manure from sewage by the same method, also under 
a patent obtained by Mr, Wicksteed, in 1851, proved that it is 
not calculated for the production of manure. 

The sanitary advantages of treating sewage with lime appear to 
render its use desirable, and it would seem to be with this object 
that the method has been adopted by the Hitchin Board of 

lealth, The questiov, therefore, to be decided by the action 
brought against the Board of Health was, whether such use of 
lime is an infringement of Mr. Higgs’ patent. 

The object of using lime for sanitary purposes would be to 
neutralise offensive smell by the combination of the lime with 
the gases dissolved in, and generated by sewage, and also to 
separate the organic substance dissolved in sewage, so that the 
water might pass away comparatively inodorous and incapable of 
subsequent putrefaction. This was unquestionably the object 
with which lime was used by Dr. Clark for the water of the 
river Medlock, in 1841, although at the time he obtained his 
patent he may not have been aware that lime would precipitate 
the dissolved organic substance: Mr. Higgs, however, espesinlly 
diselaima the oohdeneation of the vapours or gases mys 
from sewage," and as the application of lime to purify water 
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precipitating animal and vegetable substance had been made 
public by Dr. Clark’s use of it for that purpose at the Mayfield 
Print Works, and in the case of the Medlock water, it could not 
after that time become the subject of letters patent except for 
the purpose of making manure. 

It does not appear, however, from the report of the trial at 
Hertford, that lime is used there for the purpose of making 
manure, or that the precipitate obtained is used as manure ; but 
that lime is used solely for a sanitary purpose. Consequently, as 
Mr. Higgs’ patent is limited to the use of lime for the purpose of 
makin manure, and cannot include its use for the mere purifi- 
cation of water either for sanitary or other purposes, it is not 
quite clear how the use of lime, by the Board of Health at 
Hitchin, can be an infringement of Mr. Higgs’ patent. 

Mr. Higgs’ counsel seemed to claim the purification of water 
as being included in the patent, but by doing so he jeopardised 


its novelty, and that claim certainly is not consistent with the | 


terms of Mr. Higgs’ specification and disclaimer. Perhaps this 
opinion might be due to the fact that the use of lime under Mr. 
Higgs’ patent has chiefly been adopted for sanitary purposes. 
Thus, for instance, at Cardiff Gaol, ‘lottenham, and Luton, the 
main value of the use of lime was evidently of a sanitary cha- 
racter. Mr. Higgs states, indeed, that a ton of lime will pro- 
duce four tons of manure, and that while the former costs only 
a guinea, he has never sold the manure for less than four pounds 
aton. However, he does not state how much he has sold at 
that price ; and to judge even from the analysis which he has 
furnished himself, the farmers who have bought his manure at 
that price are much to be pitied, as will be obvious from the fol- 
lowing table of analyses showing the per centage amount of 
valuable substances in the manure obtained in this way :— 
Smith and 


Higgs. T. J. Werapath, M‘Dougall, Calvert. 
Cardiff Goal. Manchester. 

Organic substance .. 51°60 .. 15°91 an 22°00 24°56 
Equal to ammonia .. ? 137 ee _— . 
Phosphates -- S6s 4°10 ee 151 — 
Phosphoric acid se 7 es -- oo a 0°62 
Potash es oe ? oe _ _ - 
Sulphates and alkalies 3°87 _ oo 


The chemical evidence given on this trial by Dr. Taylor and 
Dr. Normandy makes known no more thav was perfectly well 
established long since, and appears, on the whole, somewhat 
foreign to the real question at issue. However, the jury gave a 
verdict fur the plaintiff, and so far Mr. Higgs has been a gainer, 


though it might have been more politic on his part to have been | 


content with the royalties of £50 and £700 that were received 
from the authorities at Cardiff and Luton, and the £500 he is to 
receive from the New River Company, than to have raised this 
question of infringement against the Hitchin Board of Health. 


ARSENIC IN PAPER HANGINGS. 

Tn the evidence given before the committee appointed to con- 
sider the sale of poisons, Dr. A. 8, Taylor described the use of 
emerald green for colouring paper hangings as very injurious 
both to the people employed in the manufacture and to those 
living in rooms papered with such green hangings. No reasons 
were given for this opinion beyond certain reported instances of 
illness being coincident with the use of rooms covered with 
paper coloured with emerald green. 

Subsequently Dr, Halley stated, in a letter to the Times, that 
he had experienced symptoms resembling those described in the 
cases communicated to Dr. Taylor, and having been in the habit 
of sitting five or six hours daily in a study, papered with a 
newly made green flock paper, he was induced to ascribe his 


illness to the influence of the arsenical pigment with which the | 


paper was coloured. He also states that the symptoms of illness 
Jeft him when he did not occupy this room for some time, but 
that he invariably suffered from them again when he resumed 
the regular use of his study. In consequence of this he had 
the paper analysed, and finding it to contain arsenic, it was at 
once removed and replaced by an ordinary oak paper. Since 
that time he has used the room continuously, as before, with- 
out any recurrence of ill effects, 

These facts, together with the cases communicated to Dr. 
Taylor, are very remarkable, and are calculated, at first sight, to 
create a suspicion as to the propriety of using emerald green for 
colouring paper hangings. But, on the other hand, there ave 
facts which render it difficult to admit a connexion between the 
observed symptoms of illness and the presence of arsenic in 
paper hangings. Thus, for instance, paper hangings coloured 
with emerald green have been so long and so largely used, that, 
if they were productive of ill effects, it is unaccountable that 
this influence should not have been observed before, and in a 
greater number of instances. 

Even admitting that paper hangings, coloured with emerald 
green, may produce ill effects upon the occupants of rooms in 
which they are hung, such influence might be expected to arise 
from volatilisation of arsenic in some state into the air of the 
rooms. But such a supposition is inconsistent with the cha- 
racters of emerald green, which does not give off arsenical vapour 
until heated to a temperature considerably higher than that ever 
prevuiling in ordinary dwelling rooms. Dr, Halley, indeed, dea 
teribes some results of experiments which, at he believes, show 
that arsenic was present in the ait of hie room while hung with 
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the green flock paper, to which he attributed his illness ; and 
others, from which he infers that arsenic was volatilised by pass- 
ing air over strips of the paper inclused in a bottle. But the ac- 
count given of these experiments, and the mode of testing 
| adopted, were not sufficiently precise to be chemically intel- 
ligible, independent of the inconsistency of the results with the 
known characters of emerald green, Therefore, they do not 
throw any light upon the question, 

Experiments have also been made by Mr. Dugald Campbell, 
which give a contrary result, showing that arsenic is not volati- 
lised by passing large quantities of air over strips of paper 
coloured with emerald green. The first set of experiments were 
made about six months ago, upon a moderately good green flock 
paper, in which the presence of arsenic had been detected by 
Marsh’s and Reinschi’s tests. A second set of experiments were 
made upon a paper having a pale green ground with a darker 
green flower pattern, in imitation of flock, also containing arsenic ; 
}and a third set of experiments were made about a week since 
upon a very good green flock paper containing arsenic, 

In all these experiments strips of the papers equal to a surface 
of about a square foot were placed, together with a thermometer, 
| in a bottle, closed with a cork, through which passed two bent 
tubes, one dipping iuto a solution of caustic potash contained in 

a second bottle D, and the other, passing to the bottom of the 
bottle C, having several bends, so that the atmospheric air 
passing through it might be heated, by means of the gas flame B, 
to any desired temperature before entering the bottle containing 
the paper. Atmospheric air was then passed through the appa- 
ratus, by connecting the extremity of the bent tube with a bel- 
| lows, by means of a caoutchouc pipe A, and the current was main- 
| tained for an hour in each experiment, several gas jets being 

burning meanwhile. 
| The temperature of the air passed over the paper, varied in the 
| several experiments from 60 deg. Fah. to 140 deg. Fah., the latter 
| being far above any ordinary temperature in dwelling rooms. If 
| arsenic were volatilised from emerald green by such treatment of 
| paper, which exaggerates the conditions that may be regarded 
| most favourable for the exercise of an injurious influence in ordi- 
| nary cases, it would be abstracted from the air while passing 
| through the alkaline solution in the bottle B. However, the 
| chemical examination of this liquid after each experiment, did not 
| in any instance indicate the presence of arsenic, even in the 
| minutest degree, 
These results are precisely what might have been expected from 
| the well-known characters of the arsenical green pigments; and, 
as they disprove the volatilisation of arsenic, it is therefore diffi- 
| cult to perceive how such an influence as that described by Drs. 
| Taylor and Halley can be exercised by these pigments in paper- 
hangings, with which the occupants of the rooms would have no 
| communication except through the medium of the air. 
Moreover, these same pigments are much used for other pur- 
| poses, by which they are brought into direct contact with the 
body, such as the binding of books, and other materials that are 
handled, without any injurious effects being observed; and, 
according to Mr. Fletcher, a colour manufacturer, who prepares 
two tons of this emerald green weekly, the workmen who 
are daily engaged in the preparation of these pigments on a 
large scale, and have been so employed for years, “under the 
necessity of constantly handling them, are in the enjoyment of 
perfect health.” 
It would appear from these facts, and also from the immense 
quantities of these arsenical pigments used for various purposes, 
| that the coincidence of the symptoms described by Drs, Taylor 
| and Halley with the occupation of rooms hung with emerald 
green paper, by the persons affected, is probably accidental, and 
that the two facts do not bear the relation of cause and effect. 
It is, however, remarkable that the symptoms experienced are 
very closely alike in the different instances, viz., irritation of the 
throat, dryness of the tongue, nausea, loss of appetite, headache, 
&e. At the same time it is worth mentioning, that both in the 
case reported by Dr. Hind, of Manchester, and that of Dr. Halley 
himself, gas was burnt in the rooms ; and, without attaching much 
weight to this fact, it may be just worth while ascertaining whe- 
ther this was the case in other instances of ill effects supposed to 
arise from arsenical pigments, or whether there may not have 
beeu some other circumstance common to all these instances, 
that would remove the obscurity which now hangs over the sub- 
ject, and furnish a clue to some more probable cause of the 
symptoms cbserved, 
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AvusTRALIAN ExpLoration.—Mr. Gregory, who recently con- 
| ducted, with so much success, the exploring expedition from the north- 
| west coast, has been engaged by the New South Wales Government 

to conduct a second expedition to the north. The object of it is, 
primarily, to discover traces of Leichardt’s fate; and secondarily, to 
explore the district in which that enterprising traveller must have lost 
his life. The Melbourne Philosophical Society also propose to start 
| an expedition, making a depdt at the junction of the Thomson and 
the Victoria, a point more than a degree to the south of Mr. Gregory’s 
depot, and send out thence light parties in all directions. In South 
Australia, the Government has also resolved to send out an exploring 
atty into the northwest portion of thet colony, Mr. B. Herschel 
abbage has been appointed to the command, and will be absent, it is 
exported, for two yeare.<— Sydney Empire: 
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NEWCASTLE BOILER EXPERIMENTS—THE MULTITUBULAR 
SYSTEM. 

Sir,—In my last letter I proposed to supply some facts in aid of 
the inquiry as to the value of the tubular system in the gene- 
ration of steam, leaving to a future opportunity an examination 
of the cause of the comparatively insignificant effect of the heated 
products of combustion in passing through tubes. These facts 
may be tested by all, and with little trouble and expense, save 
that of time and patience ; and will be found to prove, beyond 
question, that the tube system has been much overrated, and 
has not received that consideration which it imperatively 
demands. 

We have seen that its introduction in marine boilers was the 
result of its apparent, and then unquestioned effect in the loco- 
motive, and that its adoption became universal, although without 
any inquiry as to its real merits or practical value, A few woras 
as to its birth and parentage will enable us to seo our way 
through this engineering anomaly. Mr. Smiles, in his Life of 
George Stephenson, has supplied some important statisties on 
this point. 

“The application,” he observes, “of the same principle (the 
tubular), it has been stated, was first effected by M. Seguin, the 
engineer of the Lyons and St. Etienne Railway. He claimed to 
have patented a boiler in 1828, in which he placed a series of 
horizontal tubes immersed in water, through which the hot air 
passed in streamlets, thus greatiy increasing the heating surface, 
aud, consequently, the evaporative power. Two engines had 
been constructed at Mr. Stephenson’s works, for the St. Etienne 
Railway, which were sent to France in 1829. M. Seguin found 
that by applying his invention to those engines, in conjunction 
with the stcam blast, he was at once enabled to increase their 
power and speed. The same idea of a tubular boiler had 
oceurred to Mr. Henry Booth, who strongly urged its adoption 
by Mr. Stephenson, in the construction of the Rocket engine.” 

Here, in its very birth, we find the tubular system and the 
steam blast so “in conjunction,” that their separate identities, 
as regards effect, could not be recognised, and that it was there- 
fore impossible to discover to which was attributable the suc- 
cessful results obtained, or how much was due to each respec- 
tively. The following extracts from a communication to Mr. 
Smiles, by Mr. Robert Stephenson, the eminent engineer, throws 
more light on the nature of this conjunction. “ After the open- 
ing of the Stockton and Darlington, and before that of the 
Liverpool and Manchester Railway, my father devoted his atten- 
tion to various methods of increasing the evaporative power 
of the boiler of the locomotive engine. Amongst other attempts 
he introduced tubes containing water, by which the heating sur- 
face was materially increased. Two engines with such tubes were 
constructed for the St. Etienne Railway, in France, which was in 
progress of construction in 1828; but the expedieat was not 
successful—the tubes became furred with deposit, and burned 
out.” 

There is here some confusion, the tubes spoken of containe 
water, whereas in M, Seguin’s plan they are described as “ being 
immersed in the water.” Here, however, and all through, we 
find the grave error, or oversight of considering tubular surface, 
heating surface, and evaporative power as convertible terms, and 
equivalents in value, This error unfortunately continues to 
prevail toa great extent, vitiating the whole system and con- 
struction of boilers, and marring all calculation as to their steam 
generative powers. 

That this assumed and unquestioned identity prevailed in the 
mind of George Stephenson, is manifest from the fact, that he 
continued to increase this tubular surface, and pushed it to the 
utmost practical limits, having actually constructed many engines 
with tubes of no less than thirteen feet in length, or more than 
double that of the entire rocket engine. Now, if mere tube 
surface had been equivalent to evaporative power, he was un- 
questionably right, since the longer and smaller the tubes, the 
greater would be the aggregate of surface that could be com- 
prised in any given space. 

“ Other engines,” Mr. R. Stephenson adds, “ with a variety of 
construction were made, all having in view the increase of the 
heating surface, as it became obvious to my father that the speed 
of the engine could not be increased without increasing the eva- 
porative power of the boiler.’ This latter inference was, no 
doubt, a correct one; the error lay in assuming that the increase 
of evaporative power would necessarily be secured by an increase 
of the so-called (but improperly called) heating surface. Had 
Mr. Stephenson the facts before him, which the recent experi- 
ments at Newcastle have brought to light—namely, that an 
addition of no less than 320 square feet of tubular surface (treble 
the entire tube surface in the “ Rocket”) placed under the best 
possible circumstances for absorbing heat, could only extract 45° 
out of 600°, —he would have looked out for some other mode of 
effecting his object, and have recurred to his first idea of having 
the water within instead of without the tubes, and by giving 
them a vertical position, or by other means, have avoided the 
evil which seems to have turned him aside from the true means 
of increasing evaporative effect. 

That he was deceived as to the amount of evaporative effect 
produced by the tubes in the “ Rocket” is manifest, seeing that 
the entire tube surface of that boiler had but the insignificant 
aggregate of 1173 feet from twenty five tubes—but little 
more than one-third of the proved ineffective 320 square feet of 
tho Newcastle “ heater.” 

The truth was, that the right application of the waste steam 
jet, which then, for the first time, had been effected, was so 
successful that it naturally created the impression that they had 
arrived at the true measure and proportions of heat generating 
and heat absorbing power ; and that this result was attributable 
to the combination and “ conjunction” of the steam jet and the 
tubular system, and that the one was as essential as the other, 
and of equal importance in the general result. “ In the ‘ Rocket’ 
engine,” says Mr. R. Stephenson, “the power of generating 
steam was prodigiously increased by the addition of the multi- 
tubular system” (an inference drawn, unquestionably, without 
adequate proof). “Its efficacy was further increased by nar- 
rowing the orifice by which the waste steam escaped to the 
chimney ; for, by these means, the velocity of the air in the 
chimney, or, in other words, the draught of the fire, was in- 
creased to an extent that far surpassed the expectations even of 
those who had been theauthors of the combination.” There can 
be no doubt of this fact; but why bring in “the combination,” 
to divide the merit which was due, if not solely, to the manner 
in which the steam jet was applied, and its powerful effect in 
causing increased consumption of the fuel? Why divide the 
honour and result with those assumed wonder-working 25 tubes 
and their 117} square feet of surface? The peculiar action of the 
steam jet, and its source of power, has, like that of the tube sys- 
tem, still to be examined and explained. This, in either case, 
has hitherto not been done. 

The expectations of all were, in truth, co far eurpaseed by the 
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result of the performance of the “ Rocket”—a result which at 
once redeemed the credit of George Stephenson as a trustworthy 
en ineer, aundes‘ablished the future of railway power —that there 
wa; no time or disposition to inquire or doubt, and the “ con- 
junction” was thenceforward taken as the index and type of 
rail vay efficiency. Lookiag calmly, from this distance of time, 
we miy now ask, is it possible to attribute the extraordinary 
veluci‘y obtained to the scanty aid of the 25 short tubes? that 
velocity “being so great, duriug the trial trip, that a speed of 
29 miles an hour was obtained, about three times the speed that 
one of the judges had declared to be the limit of possibility.” 
Mr. R. Stephenson, with a praiseworthy desire of giving due 
merit to others as weil as to his father, adds—* It was not until 
he was engaged in making experiments, during the progress of 
the Liverpool and Manchester Railway, in conjunction with Mr. 
Henry Bvoth, that any decided movement in this direction was 
effected, and that the present multitubular boiler assumed a 
practicable shape. It was in conjunction with Mr. Booth that 
my father constructed the ‘Rocket’ engine.” Here, then, we have 
recorded the date and locality of this twin birth—this “con- 
junction” of the multitubular system and the waste steam jet, 
which Mr. Smiles thus correctly describes—“ The superiority of 
the arrangement in the ‘Rocket’ consisted in the rapidity of com- 
bustion in the fire-box keeping pace with the rapidity of motion 





carry such and such a high pressure; but I can never hear of 
any one saying, there is no saving at my present high pressure ; 
I must go to low pressure for economy. 

It is customary now, when ordering a boiler, to say—what 
pressure will you guarantee your boilers to work at? as if the 
greater pressure they can make them tw carry, the more economy 
they expect. Now, your numerous readers want to know at 
what pressure, also what way of using it in the steam engine, is 
most preferable: it is not the test of a day, but say twelve 
months, as there is the wear and tear of the boiler also to be 
considered, and whatever is connected with it. 

There are several ways of working steam, according to different 
opinions: some say McNaught’s is best; some say coupling a 
high pressure engine, with gearing to the driving wheel, with a 
cylinder area of about one-third of the condensing cylinder, and 
running both pistons through about equal space per minute. 
Then there is the coupling to the crank shaft at right angles ; 
some with cylinder about one-third, some one-fourth the area 
of the condensing cylinder, and perhaps going through one-half, 
two-thirds, and, in some few cases, the same space as the con- 
densing piston. Then there is the high and low pressure with 
cylinders put close together to save loss in expansion ; in pipes 
the distance the steam has to go in exhausting from the high to 
the low being Jess ; but then there is that never-failing error as 
in Mr. McNaught’s, the loss in speed of high pressure piston. 





in the locomotive itself; for, according as the strokes of the 
piston in the cylinder were fast or slow, so were also the jets of 
steam thrown into the chimney, on which depended the draught 
of heated air (products) through the tubes of the boiler, and 
consequently (a manifest non sequitur) the amount of steam gene- 
rated from the water exposed to the large extent of heating sur- 
face (just 1173 square feet) which they represented.” 

Being on the spot, and taking a lively interest in all that 
concerned railway success, and as the most effective aid to steam 
navigation, I well remember and participated in the excitement 
of the moment, and gave full credit to the authors of that 
“ conjunction,” the effect of which then seemed unquestionable, 
It w s not until some years after, when the tubular system was 
introduced into our marine boilers, that any doubts were raised 
as to its absolute merit, as wi!l hereafter be shown. 

That the confounding the tube surface with the evaporative 
effect isa great practical error, tending to the over-rating the 
tubular system, will be seen in the proofs which I here propose 
submitting. Aware that experiments had been made on the 
Liverpool and Manchester Railway, I applied to Mr. Dewrance, 
who had been the engineer to the railway, for information on 
the subject, and, with his permission, here insert his reply. In 
the annexed diagram I do not represent the particular boiler in 
which the experiments were made, but merely show how the 
separate evaporative power of each portion of the tube surface 
was ascertained, 















































London, February 1, 1858. 

“Dear Sir,—In reply to your inquiries as to the experiments 
made by myself and Mr. Woods, about the year 1842, as to the 
evaporative effect of the tube portion of a locomotive boiler, I 
have to say that we had one of the boilers employed on the 
Liverpool and Manchester line divided, so as to separate the 
water in the ¢wbular portion of the builer from that in connexion 
with ‘he fire-box portion. 

“ Tn a subsequent experiment I divided a small boiler into six 
different compartments, so that I could ascertain the weight of 
water evaporated in each. The first compartment was but six 
inches long, the remaining five were each twelve inches—the 
tubes being five feet six inches long. The result was, that each 
square foot of the heat-absorbing surface in the first compart- 
ment was about equal to a square foot of the fire-box surface. 
In the second compartment each square foot of tubular surface 
was estimated at about one-third of that value; but in the re- 
maiuing four compartments the evaporation was so small as to 
raise a doubt on my mind whether it had any value at all. In 
fact, I came to the conclusion that the first six inches of the 
tubular series had more evaporative effect than the remaining 
sixty inches.” “ Joun DEWRANCE.” 

The inferior or rather negative value of the tubular mass, with 
the exception of the first portion, of but six inches long, are here 
apparent, and at once dispels the illusion of supposing that 
mere tubular surface has the heat-absorbing power which is at- 
tributed to it. 

I will, in my next, give the result of my own experiments, 
and which strikingly corroborate the above. 

Liverpool, March 13, 1858. C. Wye WILLIAMS. 





HIGH AND LOW PRESSURE STEAM, 


Sir,—Must theory or tangible proofs determine whethe~ high 
or low pressure steam is preferable in point of economy! Al- 
though this discussion has gone on now for some time in your 
valuable paper, both with high and low pressure advocates, still 
I do not find at what point or number of pounds above the 
atmosphere they begin to call steam high pressure. What is 
high pressure? or what is low pressure? or above what 
fixed certain pressure must we call steam high, and under what 
pressure low? This must be determined, Also, the principle 
of working it in the steam engine, before we can come at apy 
definite conclusion which must have the superiority. Mr. Davies 
calls 35 lb. low pressure ; Mr. Ingham, 100 Ib. or more, high ; then 
there are “J. B.” “A. B. X.,” “ Analysis,” “Craddock,” 
“Ferret,” “Omnibus,” “Hughes,” “Sutcliffe,” “ Practical,” 
and several others; but by fur the largest number are what I 
call theoretical men. Now, if the thing has to be settled, theory 
will never do it; it will have to be proved by practice; and I 
propose that your numerous correspondents, either theoretical 
or practical, should send you indicator diagrams from engines with 
the number of times the steam is expanded ; the indicated horse 
wer; the consumption of coal per indicated horse power per 
our, and description of machinery driven, Also of engines 


usivg a lower pressure with valves on the old plan ; then from 
the whole number we shall get much use ul information of what 
is being done in different parts of the country, and a satisfactory 
result. 

We may almost daily hear of parties putting in new boilers to 


Then there is the compound beam engines coupled together at 
right angles, the steam going into the high pressure, and after 
that exhausting into a receiver from which the condensing 
cylinder has to be fed; offering every opportunity for loss by 
expansion and condensation in this receiver. 

Again, there is the expanding or compounding all in one 
cylinder, as we may term it, by admitting the steam on the 
piston within two pounds of the boiler pressure, the pipes be- 
tween boiler and engine free from throttle-valve or any obstruc- 
tions regulating the speed by varying cut-off valves; this prin- 
ciple is not so common, though it is being done in this town in 
two several places, indieator diagrams of one of which you have 
illustrated before in previous numbers. Now, I find in Mr. 
Longridge’s valuable report before the Association for Prevention 
of Boiler Explusions in Manchester, that he advises parties using 
power to admit more freely the steam from boilers to the pistons, 
and work with more expansion. Mr. Longridge has arrived at 
this conclusion no doubt from experience. 

Will not this principle stand A 1 in time ?—dispense with all 
obstructions, throttle-valves, &c., in pipes between boilers and 
cylinders ; get the steam on the piston at as high a pressure as 
possible; encase the boilers, pipes, and cylinders, to prevent 
radiation ; attach cut off valves worked by variable differential 
gear, heat the boiler feed-water with spare heat from flues or 
economiser to boiling point, and give this principle the follow- 
ing test :— 

Begin to use a new boiler, say at 50 Ib. per square inch; and 
if the engine will drive the machinery it is made for, use that 
pressure, and get it on the piston at almost the same, or within 
2 or 3 lb. of boiler pressure, and cut off at one-tenth (at which de- 
gree you may work asingle engine with regularity). Dothis for the 
length of time that the boiler is considered safe at that pressure. 
As the boiler loses its capabilities of sustaining that pressure, 
reduce the number of expansions, say, for example, the expan- 
sions being variable in proportions of power transmitted and 
pressure of steam :— 

The boiler pressure being 50, it will cut off at, say 1-10th, 
The boiler pressure being 45, it will cut off at, say 1-9th. 

And as it loses its tenacity in time, the pressure to be gradu- 
ally reduced down to 20]b. per square inch, which will still turn 
the eame quantity of machinery at full speed, by cutting off at 
about half stroke. 

By that time the boiler will be worked to as low a limit as 
it is desirable with economy and safety, beside creating confi- 
dence and security in both owners, engineers, firemen, and all 
concerned in its care, or responsible for the term required to get 
all that is of any use out of a boiler, with engine, worked on this 
principle of expansion from beginning to end—must we not con- 
clude that we shall bave what we are seeking after, and that 
which will prove that high pressure is most preferable if used 
in this manner ? 

The great evil in other way of compounding is this, say the 
load on a pair of engines, with high and low pressure cylinders 
on the common principle, with plain, flat, or D valves, is what 
they are constructed to drive at, say 50, 60, or 70 lb. per square 
inch in the boiler, if the pressure comes down 10 Ib, the engines 
are under the speed. Now, assuming these engines, as is com- 
monly the case, have as much on as they can turn up to the 
speed at 60 lb. per square inch in the boiler, this pressure is sus- 
tained for three, four, or five years, and nothing less will drive 
the machinery, which suppose is a network : one part cannot 
go on without another. Work is wanted out; orders must be 
fulfilled at the time, or cancelled. The boiler is working at an 
unsafe pressure, for if guaranteed at first to work at 1001b., what 
with the pressure, expansions, and contractions, it has hourly been 
subjected to while it has been working, which seems a short time, 
but still at that constant strain which fills all responsible parties 
with a nervous dread of going on the premises or doing business 
in a proper manner. No lower pressure will answer; the owners 
are obliged to order a new boiler, with all its concomitants, loss 
of time, &c. &c., when, if their engine or engines had been con- 
structed with cut-off valves and variable differential gear, be- 
sides effecting more saving of fuel, the boiler would have lasted 
years with every confidence. 

In my statement saying cut-off at 1-10th, as at that number 
of times a single engine will work with regularity, it must be 
understood I do not say at a greater number of expansions; 
the engine will not work regularly, as Mr. Ingham, in letter of 
24th February, proves, that cutting-off even at 1-19th, the No. 2 
diagram engine was working both steadily and in the machinery 
giving a most regular motion. 

I find a letter dated the 25th of February, from the Scotch 
mist advocate, “Omnibus,” in which he quotes a steam flour 
mill erected in New York, driven by a pair of horizontal high 
pressure steam engines, coupled together, I presume, at right 
angles with a heavy fly-wheel, the speed 360 feet per minute 
(the speed of piston I agree with) cutting off at } stroke, they 
consumed more fuel than when cutting-off at 3. Now some- 
thing must have been seriously wrong, and very likely if it had 
been tested by indicator, though carrying 75 1b. on boiler pressure 
gauge, perhaps it was wire-drawn with throttle and slide valves 
until the pressure at commencement of stroke on piston would 
not be one-half the pressure on boiler. Now by reducing the 
number of expansions, I agree with ‘ Omnibus,” the steam on 
piston would be more effective, but not with much less fuel, the 
cut-off seemingly being on the old hand-regulating system. 

As to the remarks of “Omnibus,” they may do for some 
parts of the country, but will not answer here. Still, Sir, from 
his quotations respecting agricultural engines consuming 10 1b., 
and Staffordshire engines 81b. per indicated horse-power per 
hour, it is time for the owners of these steam engines to read 





and consider these discussions in your paper, and imitate other 





parts of the country by making them on the same principle. 
In cases like these we ought to have indicator diagrams, and 
then your numerous readers could soon detect the evils. The 
Admiralty experiments, or any others on expansion with con- 
densing engines, being failures, will not rest heavily on my mind 
one moment. On purpose to show that I base all my arguments 
from practical results, I send, for example, five diagrams taken 
all from one engine, with different amounts of machinery on. 
For simplicity I will omit, in my additions of pressure, hyperbolic 
logarithms, as the difference will not amount to much. 

Principle of engine horizontal, condensing, without throttle 
valve ; cylinder 26 inches diameter, 6 feet stroke, 30 strokes per 
minute, working singly, not coupled with any other, fly-wheel 
about 10 ton, regulated by patent differential gear. I will give 
it as low a sounding name as possible to explain its beneficial 
effects in conjunction with valve arrangement. 

The diagrams I have numbered 1, 2, 3, 4, and 5. No. 1, 63 in. 
dicated horse-power, time tested perhaps half an hour. No. 2, 
115 indicated horse-power, time tested about the same. 
No. 3, 167 indicated horse-power, time tested about one 
hour, the consumption of fuel in none of the above 1, 2, and 
3, cases taken any account of ; No. 4 diagram, 202 indicated 
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horse-power. time tested three hours (coal weighed, consumption 
600 Ib. per hour), water going into boiler at 70 deg. We also 
tested this engine still farther up to 248 indicated borse-power, 
but I am sorry I have lost the diagram ; the consumption was 
apparently no greater than with the No. 4 diagram. This is ex- 
perimenting with steam on the piston, also testing the parts of 
the engine, with a vengeance (boiler a common two-flued 
—engine turning cotton-spinning machinery). No. 5 diagram 
gives the figure produced by engine when turning the 
shafting only. Taking corn-grinding as a test of the 
capabilities of a steam-engine, I don't think that it is 
much different to cotton-spinning; indicated horse-power the 
same in both cases; what answers for spinning I am sure 
will answer for corn-grinding. It is my humble opinion 
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that this principle of expansion would answer well for marine 
engines, for, if the utmost pressure in the boilers (in a t 
many constructed) is not more than 15 or 201b. above atmosphere, 
it will be possible to get the same pressure on piston at com- 
mencement of stroke within 1 lb., as in boiler, and cut off as 
required by variation of governor. I have seen an illustration of 
governor, by Mr. Silver, in one of your numbers, which, I think, 
would answer the purpose well in adjusting the cut-off, and | 
cannot see why they should burn any more fuel per indicated 
horse-power on water than on land at same pressures. On 
water there is both the cost of extra consumption, the carriage 
hundreds of miles, the storeage it requires ; also the prevention of 
loading profitable cargo to the extent otherwise possible. I cannot 
see why 3 lb. of coal per indicated horse-power per hour will not 
do all that is required on land or water. Not at one or two pounds 
(“Omnibus’”) pressure, but as much above the pressure of the 
atmosphere as you like, the greater the pressure the better, the 
greater the gain if worked in one cylinder or more by proper 
differential expansion. 

In my former letter I promised to send you diagrams from 
engines working at 1 or 2 lb. above atmospbere, but, up to this 
time, I have not met with any that have been so working. I have 
seen, some years back, several that I could stand on the boiler 
and look down the feed-pipe, but they are now, like the old 
atmospheric engines with sun and planet motion, very scarce. 

Oldham, March 12th, 1858. EXPANsIOoN. 





ON THE THEORY OF HEAT AS A MOTIVE AGENT. 
S1r,—I regret that I have been unable to return to this subject 
as early as I could have wished, in consequence of other engage- 
ments; but as I observed in your impression for the 29th of 
January, that Mr. Craddock supposes he has discovered serious 
errors in the first part of my last letter, which relates to the 
expansion of steam at uniform temperature, and as it is essential 
to the comprehension of what I have yet to add that this should 
be thoroughly understood, I will, in the mean time, put the same 
calculations in a slightly different form, so that the accuracy of 
what I have said in regard to this simple and elementary part of 
the subject may, if possible, be placed beyond dispute. 

Supposing, then, that we have a cylinder only one square inch 
in area, and stroke of piston five feet, and that steam is admitted 
through one foot of stroke, having a total pressure of 10 Ib. per 
square inch, and expanded through the remaining four feet of 
stroke, that is to five volumes, while at the same time the 
motion of the piston is opposed by steam or vapour having a 
constant pressure of 2 lb. per square inch ; the total pressures at 
the end of the 


Ist, 2nd, 3rd, 4th, 5th, ft. of stroke 
Wouldbe .. .. .. «- 10 5 34 2} 2 1b. per sq. in. 
Back pressure .. .. .. 2 2 2 2 S « Po 
Effective pressure .. .. 8 3 i} 4 0 5 ” 
and the total mean pressures through the 

Ist, 2nd, 3re, th, 5th, ft. of stroke 
Would equal - 10 6°93 4°05 2°88 2 23 Ib. per sq. in 
Opposing pressure .. .. 2 2 2 2 ” oo» 
Effective pressure .. .. 8 4°93 2°05 “88 3 i 


Now, as I have supposed the piston to have an area of only one 
square inch, and stroke of five feet, with steam cut off at one- 
fifth of the stroke, twelve cubic inches of steam would be con- 
sumed for each single stroke, and the first numbers added 
together give the gross action in lbs, raised one foot high 
(=26-09) exerted in overcoming all resistances, or the total mean 
pressure throughout the stroke is equivalent to a uniform 
pressure of 26°09+-5=5'218 lb. through five feet, that is always 
assuming that the steam is maintained at a constant temperature ; 
then since the piston is constantly opposed throughout the whole 
stroke by steam or vapour having a pressure of 21b persquare inch 
the available force cannot exceed 5°218—2 = 3°218 lb. raised five 
feet, or = to 3'218 x 5 = 16°09 lb. raised one foot ; hence, as I 
stated in my last letter, the total force is equal to 5°218 lb. 
throngh five feet, or 26-09 foot-lb.; the opposing force 2 lb. 
through five feet or equal to 10 foot-lb., and the effective pressure 
3°218 lb. through five feet or equal to 16°09 foot-lb. When 12 
cubic inches of steam at 19 lb. pressure expands to five volumes 
at a constant temperature, we should obviously have within the 
cylinder 60 cubic inches at a pressure of 2 lb., and if the pressure 
in the condenser is also 2 lb., none of this steam would leave the 
cylinder until expelled by the return of the piston; and how 
this is to be performed by less than 10 foot-lb. of force, or a 
pressure of 2 lb. through five feet, I will leave Mr. Craddock to 
explain. Then, since 16°09 ft.-lb. of work is the most that can 
be obtained from 12 cubic inches of steam under the conditions 
given, this, it is obvious, will correspond to 144 x 16°09 = 2317 
foot-lb. for one cubic foot of steam. Mr. Craddock, however, 
has a peculiar method of perverting the statements of those with 
whom he differs; I therefore trust that none of your readers 
will be misled by the detached sentences quoted, and false inter- 
pretations, as rendered by him. In this instance he has most 
erroneously made it appear as if I had stated that the available 
work of one cubic foot of steam, under the above conditions, 
equalled 2,777 foot-lb. ; whereas my figures showed that 16-1 
foot-lb. was the utmost work that could be obtained from 12 
cubic inches of steam, and which corresponds to 144 x 1671 = 
2,318 foot-lb. for one cubic foot; then, by some still greater 
obliquity of vision, he goes on to tell us that this (2,777), his own 
false rendering of my figures, is 830 foot-lb. too little, whereas it 
is, in fact, 460 foot-lb. too much. According to his notion, the 
effective force of one cubic foot of steam, as the case has been 
put, is 1,382 foot-lb. before cut off, and by expansion in the way 
described, an additional force is obtained equal to 2,225 foot-lb., 
and 1,382 + 2,225 = 3,607 foot-lb., which he gives as the total 
effective foree—that is, after, as he says, having deducted 2 lb. 
for back pressure ; but by what means he has arrived at those 
figures, which are so utterly erroneous from beginning to end, 
Mr. Craddock leaves your readers only to conjecture. A pressure 
of 10 lb, per square inch is equal to 144 x 10 = 1,440 Ib. per 
Square foot, and 2 lb. per square inch is equal to 144 x 2 = 
288 Ib. per square foot; it, therefore, cannot be conceived how 
he makes the available force through the first foot of stroke 
1,382 foot-lb , when it is so perfectly obvious that it cannot pos- 
sibly exceed 1,440—228 = 1,152 foot-lb., and by expanding at a 
constant temperature this cubic foot of steam to five volumes, 
the total mean force through the 


a Ist, 2nd, 3rd, 4th, Sth ft. of stroke 
Ww ould equal +» 1440 9979 65832 4147 321°1 foot-lb. 
Opposing force .. - 288 228 288 288 288 - 
Available force .. +» 1152 7099 2952 126°7 33:1 


It will be observed that I have here supposed a cylinder one 
Square foot or 144 square inches in area, with a five feet stroke of 
piston, and steam cut off at one-fifth of the stroke ; 1,152 lb. is the 
force which would be effective in propelling the piston through 
the first foot of stroke, 7U9°9 lb. through the second, &c. ; or, by 
adding the last four numbers together, we have the total gain by 
expansion, which equals 1,165 foot-ib., in place of 2,225, as 
supposed by Mr. Craddock ; his estimate is, therefore, in this 
case not quite double of what it should be, and is, therefore, but 
& trifling error when compared with another of his statements— 





“The true state of the case,” he says, “is, that the gain or in- 
crease for the first doubling of the volume, or in expanding from 
10 to 5 |b., equals 70 per cent. ; in expanding from 5 to 24 Ib., 
the increase is an additional 66 per cent.; and the remaining 
4 1b., in expanding through the last foot of stroke, would yield 
an additional 25 per cent, In the above estimate,” he adds, “I 
have made the proper deductions for fall of temperature.” Then, 
according to Mr. Craddock, the effective force through the first 
foot equals 1,382 foot-lb., and through the last foot 25 per cent. 
of this, or equal to 1,382 + 4 = 845 foot-lb., which is rather 
more than ten times as much as it can be, and this without 
making avy allowance for fall of temperature, for which, he says, 
he had made the proper deductions. Now, without making any 
allowance for fall of temperature, the working pressure, Mr. 
Craddock admits, will fall to 4 1b. on the square inch, or 72 lb. 
per square foot at the end of the fourth foot, and to nothing at 
the end of the fifth foot ; hence, in travelling through the fifth 
foot, the piston is propelled with a force beginning at 72 Ib., or 
} 1b. per square inch, ending in nothing ; and, by taking the mean 
pressure at } lb. per square inch, we would have, through the 
last foot, equal to 36 Ib. raised one foot. This method of 
taking the mean, however, gives too high an estimate, as the 
pressure does not fall in a straight line, but forms a curve, so 
that at the termination of 4} feet of the stroke, the working 
pressure would be less than } Ib., or the total pressure 
would be less than 2} Ib. per square inch, as ten divided 
by 43 equals only 222, and the available force through 
the last foot is, therefore, only 33-1, in place of being 
equal to 345 foot-lb., as supposed by Mr. Craddock. When, 
however, proper deductions are made for fall of tempera- 
ture, the working pressure through the fifth foot of stroke 
would be less than nothing. According to Pambour steam at a 
total pressure of 10]b. would fall to 2 lb. when expanded to a 
small fraction over 4} volumes, and at the end of the fourth foot 
of stroke the total pressure would very little exceed 2} lb. per 
square inch, so that we would then have an available pressure 
of only a }1b., while at the termination of the fifth foot the 
total pressure would be less than 21b,; that is, less than the 
pressure of the vapour by which the piston is opposed, and, 
therefore, the available pressure would be a negative quantity. 
According, however, to Professor Rankine’s more accurate 
method of estimation, the pressure would fall from 10]b. to 
nearly 21b. in expanding to four volumes. Before claiming the 
authority of Pambour in support of his crude notions, it would 





have been as well for Mr. Craddock to have read this author, if | 
the manner in which Pambour’s works are written is not | 
beyond his comprehension. At page 198 of Pambour’s work | 


| on the Steam Engine, | find it stated that with steam admitted | 


upon the piston with a total pressure of 50 1b. per square inch | 
back pressure of vapour, or, as termed by Pambour, pressure of | 
condensation, 41b. per square inch, or 144 x 4 = 576 lb. per 
square foot, and allowing the friction of engine when unbur- 
dened to equal 3 Ib., or 72 1b. per square foot of piston, and for 
additional friction of the engine when burdened 14 or 1-7th of 
the useful load, and also allowing the space for steam passage 
and clearance at end of cylinder to equal °05 or 1-20th of the 
length of stroke, the absolute maximum of useful effect would 
be obtained by intercepting the steam from the boiler at +11, or 
say about 1-9th of the stroke of piston, and thereby expanding the 
steam to 6°5625 volumes, or say tully 6$ times It will be | 
observed that unless the clearance is taken into consideration , 
when looking at indicated figures taken from the engine, con- ' 
siderable error may arise, especially when the steam is cut off 
at a very early period of the stroke. In this case, although the | 
steam is cut off at 1-9th of the stroke, the steam admitted only | 
expands to fully 6} volumes, as in taking the clearance = 05 | 
we have *05 + ‘11 = °16, and 
(1 + °05) +*16= 6-5625 times. 

For one cubic foot of water (which, according to Pambour, would | 
give 552 cubic feet of steam at 501b. pressure), the absolute | 
maximum of useful effect, after making the allowances men- | 
tioned, would, it is said by this author, equal 6,277,560 Ib. raised | 
one foot, and dividing this by 552, we have 11,370 1b. raised one | 
foot for each cubic foot of steam at 50 lb. pressure, or dividing by | 
62} gives fully 100,000 Ib. raised one foot for 11b. of steam, and in | 
dividing by 1,728, this estimate of Pambour’s will correspond to | 
3 632 1b. raised one foot for each cubic inch of water, and again | 
multiplying this by °712, which Mr. Craddock allows to be the 
quantity of water in cubic inches contained in one cubic foot of 
steam, at 10 lb. pressure. This will correspond to 3,632 x ‘712= 
2,586 lb. raised one foot, as the useful effect of *712 cubic inches 
of water converted into steam at a temperature of 282 deg. and 
pressure of 50 lb. expanding to fully 6} volumes, and that 
with a back pressure of 4 1b., or less than one-twelfth of the 
initial pressure. Now this, Mr. Craddock may observe, is 1,021 
foot lb. less than he has estimated as the useful effect of the 
same weight of water when converted into steam at a pressure 
of 101b., and temperature of 192 deg. when expanded to only 
five volumes, and with a back pressure one-fifth of the initial 
pressure ; that is, however, neglecting friction, &c., which is 
included in Pambour’s estimate. The useful effect, according to 
this author’s views, is obtained by the formula— 


Sk av “a 
Tag Teal t? +4) 
In this expression f=friction of engine unloaded in pounds 


per square foot of piston; p=back pressure of vapour in 
pounds per square foot of piston; v = velocity, and a = area of 


Useful effect = 


piston in square feet ; "= 164, which for condensing engines is a 
q 


constant quantity ; S = additional friction of engine when bur- 
dened, and is considered by Pambour =*14, g = 000,000, 258, 
and which for condensing engines is also a constant quantity ; 
S = volume of water in cubic feet, and if nothing was allowed 
for clearance at the end of the cylinder, we should have k = to 
the hyperbolic logarithm of the number of times to which the 
steam is expanded plus 1, but in making c = to the clearance at 
end of cylinder, and / = to length of stroke of piston, we have 


ee 
An expression, which in the case of l' = 1, that is to say, for 
unexpansive engines, reduces itself simply to the ratio 
l 


l+e 
+ hyp. leer 


i+e 

The hyperbolic logarithm of any number is obtained by mul. 
tiplying the ordinary logarithm of the same number by 2°30258, 
or approximately by 2°303 In the example, the logarithm of 2 = 
80103 and 30103 x 2°303 = 698 = hyperbolic logarithm of 2 ; 
and again, “693 x 2 = hyperbolic logarithm of 4; *693 x 3= 
hyperbolic logarithm of 8 ; °693 x 4 = hyperbolic logarithm of 
16; and the hyperbolic logarithm of 32 = -693 x 5. 

Then for the purpose of carrying out Pambour’s estimate of 
the useful effect of one cubic foot of water evaporated at a 





pressure of 50 Ib. and expanded to an extent that the greatest 


possible advantage may be obtained ; that is, as he assumes, by 
cutting off at *11 of the stroke we have 


U=ll 
lx em1.05 


U+ecm'1l +°05='16; 
that is to say, that although 16 parts of steam are admitted into 
the cylinder, 11 parts only are effective before expansion begins 
in propelling the piston, as 5 parts are required to fill up the 
vacuous space ; then, provided we had no vacuous space, we 
should have the steam acting upon the piston through 16 parts, 
whereas, in allowing 05 of the stroke for clearance, we have only 
‘ll : ; 
ié ="6875 of the gross initial force active in propelling the piston 
before the steam is cut off; then, after the steam is intercepted, 
the piston will traverse 1—‘1l1=-89 of the stroke while the 
steam is expanding; and as the total length of the stroke plus 
the clearance equals 1°05, and the length of stroke, plus clear- 
ance, up to the point at which expansion begins, equals +16, we 


In 


this case we have, therefore, k —'687 plus the hyperbolic loga- 
rithm of 6°5625. And since the log. of 6°5625==-81707, the 
hyperbolic log. of 6°5625=°81707 x 2°303=1°882 ; 
hence, & =°687 +1°882 = 2 569. 

Then, to determine the value of @ v for the consumption of any 
given quantity of steam, we require only the distance or cubic 
space which the piston traverses for each foot of steam at the 
initial pressure. In this case, although the steam expands fully 
6} times, the piston would only traverse 6°25 feet of space for 
each foot of steam admitted at a pressure of 50 lb. 

po ae Se Se 

U+c 11405 +16 

According to Pambour's table 1 cubic foot of water will produce 
552 cubic feet of steam; then, making S=1 cubic foot of water, 
we have 


should have thesteam expanded to a = 6°5625 volumes, 


a v= 552 x 6'25=3450 ; 
that is to say, while consuming 1 cubic foot of water, or 552 cubic 
feet of steam, at 50 lb. pressure, the piston would traverse 
through 3,450 cubic feet of space; and since q is a constant 


. , , 1 . . 
quantity, we will, for convenience, take 7 which, for condensing 


1 
“000000258 
= 3875970; hence 1 cubic foot of water, or 552 cubic feet of 
steam, at a pressure of 50 Ib. total pressure, with back pressure 
of 4b. per square inch, or 576 1b, per square foot, allowing 72 1b. 
per square foot for friction of engine unloaded, and °14 of the 


engine, according to Pambour, will constantly equal 


| load as additional friction, will, according to this author, produce 


3875970 x 2 569 3450 - 
—T44 - x (164 + 576 + 72) 
6277420 lb. raised one foot = 11372 foot-lb. for each cubic foot of 
steam; but the work of 1 cubic foot of steam may be obtained 
directly by writing 
3875970 x 2569 6°25 
1:14 x 552 


in useful effect 


—-Tia (164 +576 +72) = 113872. 

Under the conditions given the useful effect would be dimi- 

nished, as Pambour has shown, by expanding to more than 6°56 

volumes. ' 
In altogether neglecting friction the available work of 1 cubic 

foot of steam, with the same expansion, would equal 


Ser Oer 2 O80 _ 6-95 (1644576 = 13400 Ib. raised 1 foot ; and . 


in also neglecting clearance, and assuming the piston to traverse 
the same space for each cubic foot of steam (= 6°25 feet), we 
should have 

ee 283 __ 6-95 x (164 +576)= 152501b. 

vo 

raised one foot; when, however, clearance and friction are 
entirely disregarded, the total work in the steam would, accord- 
ing to Pambour, ouly be obtained by expanding to fully ten 
volumes, as at a pressure of 4 lb, we have 5,695 volumes of 


available work = 


695 
steam to one of water, ana? —= 10°3, 
552 


| Hence the total work of one cubic foot of steam at 50 lb. pres- 


sure, with back pressure of 4 lb., and neglecting all other loss 
whatever, could not, according to Pambour’s method of estima- 
SET SS _ 103 x (164 + 576) = 15760 Ib. 

00% 
raised one foot. The hyperbolic log. of 103 + 1 = 3:33. — 
The work of 1 1b. of steam would, therefore, according to this 
estimate, 

= 15760 x 552 + 62°5 = 139184 foot-lb. 

And for one cubic inch of water, the work would equal 
15760 x 552 + 1728 = 5034 foot-lb. By reducing the back 
pressure from 576 Ib. to 288 lb. per square foot, the work of one 
cubic inch of water, with the same expansion, would nearly 
equal 6000 foot-Ib. But, by dcubliug the boiler pressure, and 
retaining the same back pressure, aud the same expansion, we 
should have the work of one cubic foot of steam at 100 lb. pres- 


cue pee x 3:33 — 10°3 x (164 + 576) = 35,600 foot-b,, 


which corresponds to 35,600 x 293 + 1728 = 6036 foot-lb. for 
each cubic inch of water. According to Pambour, it therefore ap- 
pears that, for a given weight of steam, the increase of work by 
doubling the boiler pressure is very little greater thn would be 
obtained by reducing to one-half the pressure in the condenser ; 
so that very little is gained by doubling the boiler pressure, if 
the pressure in the condenser is also doubled, as it generally is, 
at the same time. In looking at the diagram presented by Mr. 
Craddock, which appeared in your paper of the 26th February, 
I see that, with a pressure of 90 lb. expanded to about 13 Ib., 
the back pressure equalled about 74 Ib. per square inch ; the 
work would, therefore, very little exceed that which would be 
obtained from the same weight of steam with the same expan- 
sion at 30 lb. pressure, and back pressure of 2} lb. 

I have noticed that Mr. Craddock imagines that 75 per cent. 
of increase is obtained for every doubling of the volume of steam 
when expanding at a uniform temperature, and this increase, we 
are told, he takes as the available power, after having de- 
ducted the back resistance; and all your practical readers, he 
adds, will see that it amounts to the same thing whether taken 
on the net or gross results, as the relative comparison 1s the sane 
thing. i cam? 

I was scarcely prepared for the extent of ignorance which is 
here manifested. With conceptions, however, so utterly errone- 
ous, it is not surprising that Mr. Craddock should have antici- 
pated marvellous results from excessive steam pressure and 


{ expansion. ie 
With an absolute vacuum behind the piston, and by maintain- 


tion, exceed 
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ing the steam at a constant temperature while expanding the 
increase for every doubling of the volume, would scarcely equal 
694 percent. As, however, we never have a vacuum behind 
the piston, or in the condenser, the gain by doubling the volume 
is always less than 694 per cent., and constantly diminishes 
(independent of fall in temperature, as will be seen from what 
has already been said) as the two pressures approach each 
other, or as the number of times decreases in which the lower 
pressure is contained in the higher pressure. ; 

In noticing the remarks which I made in regard to the internal 
condensation of steam within the cylinder, it is assumed by Mr. 
Craddock that there is something in this which he had himself 
originated. Has he never read or heard of Watt’s experience, and 
noticed what has been said by the true originator in regard to 
this matter. Supposing he has not, what does he conceive 
could be Watt’s object in applying the steam casing around the 
cylinder ? 

In regard to the total heat of steam, Mr. Craddock names 
Lardner as an authority in support of his exploded views ; it is 
therefore obvious that he has not read this author’s latest 
works, or he would have seen that Lardner has accepted 
Regnault’s experiments as the most perfect and complete ever 
made, 

1 perceive, however, that Mr. Craddock continues to insist 
that the heat which is delivered into the condenser is the same 
in quantity whether the engine is driven and power or heat pro- 
duced in some other place or not. The power of water, in de- 
scending to a lower level, is, he allows, used up in driving a water 
wheel. In this case the water has of itself no power, but simply 
transfers that of gravity to the wheel, and it is impossible to 
lower the elevation of water or any other body without produc- 
ing some corresponding effect. The power is, therefore, in its 
entirety never used up. While motion is communicated to the 
water by gravity, this force which we term gravity must lose an 
equal quantity of energy, as otherwise we could not conceive of 
the whole energy in the universe being a constant quantity. 
When water descends freely from a height of 772 feet, it will 
acquire from gravity a velocity of 223 feet per second ; and if 
suddenly brought to rest when moving with this velocity, it 
would be violently agitated, or, as Mr. Craddock would say, 
“ churned,” by which action it would be raised one degree in 
temperature; but supposing we had a water-wheel 772 feet 
diameter, moving at a moderate velocity into the buckets of 
which the water is quietly dropped, when it descends to the 
foot of the fall, and is delivered gently into the tail race, it 
would not in that case be violently agitated or churned, and 
would therefore not be heated ; but if we now look to the opera- 
tions of the wheel we shall find that it is either churning water, 
and thereby producing heat, or it may be pumping water, by 
which it would both be elevated and partly churned at the same 
time ; and to whatever purpose the power of the wheel might be 
applied, we should have some effect corresponding to the heat 
which would be produced by permitting the water to strike 
when moving with a velocity of 223 feet per second ; that is, 
assuming the whole force of the water to be transmitted to the 
wheel, but which is never the case, since, if the periphery of the 
wheel moved with a velocity of eight feet a second, the effect 
due to one foot of the fall would at least be ineffective in driving 
the wheel, as with this motion the water would have to fall one 
foot before it could drop into the buckets and rest with its full 
weight upon the wheel. In entering upon, and leaving the wheel, 
the water is also always more or less agitated, and thereby more 
or less heated, and it must also leave the wheel and flow along 
the tail race with some velocity, all of which losses must be 
deducted from the useful effect ; but the less the heat produced 
in the tail race, and the smaller the motion with which the 
water leaves the wheel, the greater will be the useful effect for 
a given fall, or, we may say, the greater will be the quantity of 
heat which the wheel will be capable of producing when its power 
is expended, say, in churning water. The heat, however, found in 
the tail race, together with that which is produced by the wheel 
in churning water, surely cannot exceed that which would be 
produced by permitting the water to fall freely without driving 
the wheel; and so in like manner the heat which is found in 
the condenser, together with that which could be produced by 
the power of the engine, cannot possibly exceed that which 
would be found in the condenser by permitting the steam to 
fall freely from the boiler to the condenser without giving 
motion to the engine. In rising against the force of gravity 
steam becomes colder, and partially condenses while ascending, 
unless it is supplied with additional heat ; and when water falls 
through a gaseous atmosphere its motion is constantly retarded 
as it is brought into collision with the particles of that 
atmosphere, by which collision it is partly heated and partly 
converted into vapour. The greatest amount of work it is 

ossible to obtain from water falling from one level to another 
ower level, is as the weight of water multiplied by the height 
of fall; and so, in like manner, the greatest amount of work it 
is possible to obtain from steam, is as the difference in height of 
two atmospheres of the same vapour at the separate pressures 
and temperatures of the boiler and condenser ; this difference 
in height represents the fall which, on being multiplied by the 
weight of the steam, gives the absolute maximum of work which 
itis possible to obtain by expanding the steam from the pressure 
in the boiler to that of the condenser. We do not know the ulti- 
mate height of a gaseous atmosphere, but this is not required, 
as it is only the difference we have to do with, and with any 
rfect gas the only difficulty in arriving at this difference 
arises from fall of temperature as the gas ascends. Therefore 
at present neglecting this loss of temperature, and assuming our 
atmosphere to have a uniform temperature at all heights of 60°, 
we should find the pressure at a height of about 
19,000 feet, equal to half an atmosphere, 


2xX19,000 , - }th of do. 
3X19,000 ,, # jth do. 
4X19,000 ,, - 1-16th do. 
5X19,000 ,, ‘ss 1-32nd do. 
6X 19,000 ,, ” 1-64th do. 
7X19,000 ,, ” 1-188th do. 
8X 19,000 ,, ” 1-256th do, 


Tf, in place of a pressure of 15 1b. per square inch at the sur- 
face of the earth, our atmosphere had a pressure of 150 lb, per 
uare inch, we should still have only half of this pressure at a 
height of 19,000 feet, that is, always assuming a uniform tem- 
perature of 60°. In illustration, suppose a vertical tube in com- 
munication with a steam boiler, the steam would ascend in this 
tube, and escape as fast as produced ; but supposing this tube 
to ascend to an indefinite height, the weight of water in the form 
of steam which rose in this tube would correspond to the pressure 
of steam on an area equal to that of the tube. With 624 lb. 
pressure and tube 1 square inch in area, precisely 624 lb. 

of water in the form of steam would rise within the tube, or say 
as much as would fill the tube with water to a height of 144 feet ; 
then, as this water rises in the tube in the form of steam, and 
as the pressure of the steam gradually diminishes as it ascends, 
we only require to find the height at which the pressure in the 
tube corresponds to the pressure in the condenser; and in mul- 





tiplying this height in feet by the weight of steam in pounds 
which passes through the engine from the boiler to the con- 
denser, we have the utmost work it is possible to obtain by 
expanding to the greatest limit; that is, from the one pressure 
tothe other. Then, if we assume the temperature uniform, the 
difference in height of two columns, with the pressures of 10 lb. 
and 1 lb. per square inch, will be the same as with 100 1b. and 
10 Ib, per square inch. Supposing we had a boiler filled with 
air at a constant pressure of 256 atmospheres, and temperature 
of 60°, supplying an ordinary non-condensing engine, and dis- 
charging this air into the atmosphere, the utmost power we 
could possibly obtain from each pound weight of air by expand- 
ing 256 times, and at the same time maintaining a constant 
temperature of 60°, could not exceed 19,000 x 8==152,000 foot-Ib. ; 
while with a pressure of 128 atmospheres, and expanding 128 
times,we should have one-eighth less work ; and with a pressure of 
16 atmospheres, and expanding to 16 volumes, we should have 
half the work, or = 19,000 x 4 = 76,000 foot-lb. for each 
pound of air. With a pressure of 4 Ib, in the condenser and 
16 x 4 = 64 lbs. in the boiler, expansion would be limited to 
16 volumes, and the work realised, or the total force in this 
steam would only be doubled with 16 times the pressure ; and 
expanding to 16 times the same number of volumes, say with a 
pressure of 1,026 1b, expanded 256 times—that is, always assum- 
ing that we have the same temperature, or that the volume is 
inversely as the pressure ; and making this assumption, and sup- 
posing, also, that expansion is always carried to its utmost limit, 
the gain by increase of pressure and increased expansion, is as 
the square of the pressure together with the square of the num- 
ber of times to which the steam is expanded. With any two 
pressures as 4 to 1, and expanded to 4 volumes, the power would 
be double that of any other two pressures as 2 to 1 expanded 
to 2 volumes; and with any two pressures as 16 to 1, the 
power would be double (by expanding to 16 volumes) of that of 
any other two pressures as 4 to 1 expanded to 4 volumes; and 
with any two pressures as 256 to 1 expanded to 256 volumes, 
the power would be double that of any other two pressures as 
16 to 1 expanded to 16 volumes. It will, however, be observed, 
by the calculation I have given from Pambour, that very little is 
gained by the last doubling of the volume—that is, as the pres- 
sures approach each other. With, for instance, any two pres- 
sures as 16 to 1, the power, by expanding to 8 and to 16 
volumes, would be as 258 is to 277; and with two pressures 
as 30 to 1, the power, by expanding to 8 volumes, would be a 
small fraction more than would be obtained (the same weight of 
steam or air, and the same temperature is always to be under- 
stood) by expanding to 16 volumes with two pressures as 
16 to 1. Therefore, with a boiler and condenser at the respec- 
tive pressures of 30 lb. and 1 Jb. per square inch, we would have 
the same power by expanding to 8 volumes—that is, to a ter- 
minal pressure, a fraction less than 4 lb.: that would be obtained 
by expanding from 480 Ib. to 301b., that is, to 16 volumes with 
those pressures; or we may say that with boiler at 480 ib. 
pressure, and condenser at 1 1b., we should have from the same 
weight of steam, by expanding 128 times, double the power that 
could be obtained by expanding to 8 volumes with’30 Ib. boiler 
pressure and 1 1b. in condenser; and in both cases the steam, it 
will be observed, would expand to the same terminal pressure— 
that is, to a fraction less than 4 Ib., always assuming that the 
volume is inversely as the pressure. The gain by increase of 
pressure and increased expansion is, therefore, very consider- 
able, provided always that the pressure in the condenser or be- 
hind the piston is prevented from rising at the same time, as very 
little is gained by doubling the boiler pressure, if this is accom- 
panied by a double pressure behind the piston. Moreover, this 
gain by increase of pressure is only obtained by expanding down 
to the same terminal pressure, and, therefore, requires the same 
capacity of cylinder for the same consumption of steam ; and if 
the steam is expanded through more than one cylinder, this 
economy or gain by increase of pressure is only obtained by in- 
creased capacity of cylinder. In expanding say one cubic foot 
of steam of 30 1b. pressure to 8 volumes, we should require 
8 cubie feet of cylinder, and in expanding the same steam from 
any higher pressure down to 30 lb., should require one cubic foot 
of cylinder; but by intercepting the steam at one-fourth of the 
stroke in this small cylinder—that is, with steam of 120 1b. pres- 
sure expanded to 30 lb.—we should obtain an additional 50 per 
cent. in power, as in this case the steam would expand in all 
to 32 volumes. If, however, the steam was not cut off in this small 
cylinder, but admitted through the whole stroke and afterwards 
discharged into the larger cylinder, we should only have the 
steam expanded in all to 8 volumes, and would, therefore, have 
no greater results than would be obtained by admitting the 
same steam directly into the larger cylinder, and cutting off at 
one. eighth of the stroke. J.B. 

Glasgow, March 8th, 1858, 

P.S.—In looking at the diagram in my last letter, I observed 
that the reference letters C and D had changed places to that of 
the figure I gave, while part only of the letters in the reading 
had been altered to correspond to this change. In the second, 
third, twelfth, and thirteenth lines above the figure, and in the 
second, fifth, fourteenth, seventeenth, and eighteenth lines below 
the figure, in place of C read D, and in the fourth line below the 
figure, for D read C, J.B. 
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Srr,—In your last number there is a letter, signed “ Stoker,” 
upon the question of high and low pressure steam, which puts 
the question into the simplest form, as was indicated in my 
letter, page 151 of Tas Encinrer. In my lectures, page 47, 
after illustrating and enforcing, by arguments based on practical 
results, the question of economy to be derived from high pres- 
sure steam used expansively, the question is dismissed in the 
following words :—“ I would recommend those who are not yet 
able to satisfy themselves in reference to the greater amount of 
mechanical effect. contained in high pressure steam to ascertain 
for themselves whether it be possible to fill a vessel with air to 
a pressure of 100 Ib. on the inch, without the absorption of a 
considerable amount of power, which experiment, I anticipate, 
will give them, if the vessel be a large one, and they perform it 
by their own manual labour, such evidence as will leave no 
doubt on their minds, that thus to compress air requires some 
exertion on their part ; and then, if they believe that steam par- 
ticipates in the same mechanical properties as atmospheric air— 
if they will admit this—then I have no objection to take such an 
experiment as atest of the advantages of using high pressure 





steam expansively. The only difference between this mode of | 
compressing atmospheric air and the one I propose with steam is, 
that I would compress steam by the simple operation of heat.” 
In Tue Enainerr of last week, Mr. Wye Williams makes some | 
remarks upon tubular boilers, which, although he is there treat- | 
ing of the locomotive and common marine boiler, they suggest to 
me the propriety of showing how opposite are the conditions of | 
my tubular boilers to those he condemns. To illustrate the | 
matter, it is best to inquire what are the conditions that Mr. 
Williams and the smoke-prevention advocates require, which 
conditions are, that the combustible gases should be produced | 


with as much uniformity as possible, by which means the re- 
quisite quantity of atmospheric air for their combustion is the 
more easily supplied. To effect this, they require a wide grate, 
so as to be able to fire one side at a time, or, what is better, two 
or more grates communicating with the same combustion 
chamber, which grates, being charged with fresh coals alternately, 
tend to produce the uniformity in the production of the com- 
bustible gases which they desire. For this purpose no boiler 
can be better adapted than my boilers are, especially the one 
= April 3rd, 1857, and which was referred to in my last 
etter. 

The other condition required by the smoke-prevention advo- 
cates is a large combustion chamber, so that complete combus- 
tion can be effected before the gases pass into a subdivided state 
over the heat-absorbing surface of the boiler. In my boiler 
there is ample room for combustion to take place before the 
gases pass into the flues, as nearly all the room which in other 
boilers is occupied with water in my boiler is apportioned to 
and forms a combustion chamber, so that in a boiler of eight 
feet diameter and seventeen feet long, there are about 200 cubic 
feet of space as combustion chamber, Therefore, I think Mr. 
Williams will admit his objections do not apply to my boiler, al- 
though atubularone. That Mr. Williams can object to tubular 
surface on any other grounds than the subdividing and cooling 
of the gases before they are duly mixed with atmospheric air 
and inflamed, I shall not believe, unless he tells us so in plain 
terms. Mr. Williams, in common with other parties, refers to 
the soot adhering to tubular surface; but one among other reasons 
of its doing so is, that such surface cools the gases more rapidly 
than thick flue surface and large flue area. Now, so soon as the 
heat is all generated by perfect combustion, this is just the 
quality that constitutes a good boiler ; and with perfect combus- 

ion, I suppose, it will be admitted we should have but little, if 
any, soot. But, upon this soot question, I have had ample ex- 
perience of the modifications which occur with steam of different 
pressures, as on generating steam for a day or so in my boiler, at 
merely atmospheric pressure, soot will collect on the tubes, but 
get the pressure up to 100 lb. or 120 Ib., and the soot will soon 
disappear. 

Having shown that my boilers give ample facility in the grate 
and combustion chamber for the purpose of producing complete 
combustion of the gases by the introduction of atmospheric air 
into the combustion chamber, and that, therefore, fuel can be 
economised, and soot and smoke prevented as eff. ctively in my 
boiler, though a tubular one, as in any boiler made —I 
would remark that the quantity of smoke from my boiler is 
even, without special provision for its prevention, so small in 
quantity as to resemble that of the house-chimney, and not that 
of the steam boiler chimney. Iam no advocate for that practice 
which vomits forth from the top of the chimney immense 
volumes of smoke, as black as ink, and almost with the velocity 
of a hurricane, as in such practice there is unnecessary destruc- 
tion of both coal and boiler, to say nothing about the nuisance 
it occasions. Having used the Welsh coal in my boilers, and 
found it, when of the best quality, equal to any coal I have used 
in its steam-generating power, I know by experience that my 
boilers are euited to either kind of coal—to consume the gases 
of the bituminous kind, or admit of the sufficiently-rapid com- 
bustion of the Welsh. THomas CRaDDOcK. 

Pimlico, March 16th, 1858. 


HIGH AND LOW PRESSURE. 


Sir,—Mr. Ingham should cultivate his causality and comparison. 
“All work and no play makes Jack a dull boy.” The balancing 
principle contained in this moral has been a useful lesson for 
ages past. To preserve a proper balance, then, in a forcing age 
like this, big with experiments oftentimes badly conceived, is a 
matter of the highest importance, and ought to engage the atten- 
tian of our scientific men. Mr. Craddock tells us somewhere 
how nicely he has balanced his valves, and Mr. Ingham, with all 
his high-flown modern notions, seeks to preserve a juster balance, 
by adopting the “old and antiquated” high and low pressure 
steam cylinders of Wolff. This balancing principle fills all 
space. Animate and inanimate works, the mind and the body, 
the perfection of a steam engine, all depend on preserving a just 
balance. What was it that constituted Franklin the sage and 
the philosopher? A well-balanced mind, with towering organs 
of comparison and causality, attributes as necessary for a discus- 
sion on high and low pressure steam as the common sense of Mr. 
Davies, the ingenious constructiveness of Mr. Ingham, or the 
determined will of Mr. Craddock. 

I have been induced to make these opening remarks in ¢on- 
sequence of the long, one-sided, exaggerated review you have pub- 
lished in Tue Encivger from Mr. Ingham. At page 187 I am 
taxed with having introduced irrelevant matter. What! are we 
not allowed in debate to make comparisons in support of our 
cause ? 

Iam asked for a calculation of the size of engine and boiler 
for a locomotive luggage train, as if that was any business of 
mine, This would indeed be poaching on preserved grounds, 
and would add fuel to a fire already kindled. But some notice 
must be taken, that your readers may not be led away with 
the following exaggeration of Mr. Ingham’s :—“I apprehend 
that the engine and boiler would have to be bigger than the 
train itself.” What a shameful comparison! When the low 
pressure system, with a single cylinder, has been applied to 
spinning and grinding, it will then be time to introduce it to the 
competing railway companies, who ought to be very glad to save 
heating surface and fuel, by the application of air-surface con- 
densers and copper boilers for their locomotive engines. 

At the bottom of col. 3, page 187, Mr. Ingham makes nothing 
of “putting two engines at right angles, or three or more at 
different angles,” that he may gratify his constructiveness and 
indulge in his cutting off and expansive propensities, as if the 
expense of one cylinder engine was not enough, and suitable for 
many of the operations in the arts of life. 

When I replied to “ Expansion” (22nd January, p. 71), it was 
not my intention to descend to minutia, especially in mechanical 
matters. Ifthe No. 2 diagram, which Mr. Ingham extols to the 
skies (p. 188, col.3), is made without a shock (I care not by 
what skilful means), it proves that the pressure is dissipated, 
either in wire-drawing or condensation, or both. In fact, “you 
can’t have your cake and eat it.” Mr. Ingham is in another 
mess, Let him take the power with the shock, if he likes, but, 
pray, don’t let him claim one without the other. And suppose 
he did get the total pressure on the centres, it would be exerted 
when the crank would have little power, tending to tear it from 


“ The idea of a throttle-valve cutting off!” (p. 188, col 3.) If 
a simple throttle-valve be attached to a sensitive governor, and 
if the lap on the valve were to cut off the steam from the boiler 


| its seat. 


| at or about two-thirds of the stroke, the natural effect would be 


a tendency to a reduction of speed before the crank pin arrived 
at the centre, and the result would be that the throttle-valve 
would open, which would let nearly the whole force of the boiler 

ressure into the steam box; and this extra power would be 
ready at hand to operate on the return of the stroke—an im 
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portant circumstance, which would tend to increase the speed 
at about the ensuing quarter stroke, and before the crank pin 
arrived at half stroke the throttle-valve might be partly closed. 
The hand gear, or an extra throttle-valve, might be made to 
wire-draw the steam when necessary, and thus adjust the pressure 
on the piston to the work to be done, which ought not to be 
more than 24 times the mean pressure in the cylinder, the 
boiler pressure being about 3 times. But, of course, with two 
eylinders and plenty of momentum, the principle vf expansion 
might be carried out further. By these and other means the 
wonderful simplicity of this arrangement may be not only 
carried out for spinning and grinding with one cylinder, but be 
applied to steam vessels and locomotives. Mr. Ingham and 
“Expansion” may, perhaps, not have the will to follow this train 
of reasoning, but it is expected that the unprejudiced, far-seeing 
engineer, who has cultivated his comparison to a moderate extent, 
will see that ¢ime is allowed for a sensitive governor to act with 
precision, and be enabled to control the steam, as just described 
And in studying the compensating action involved in this arrange- 
ment, the mind will be impressed with the fact that a sensitive 
governor is not ouly acted upon by the tremulous or yibratory 
action of the band which drives it, but the vanes of the throttle 
valve are acted upon also by the vibratory motion of the steam 
within ; the governor being the balance of power between the 
two actions. These considerations will assist the accurate 
mechanic to adjust all the parts to produce the effect required. 
One novel fact or idea frequently alters all preconceived notions 
of a thing, and renders that simple which before was com- 
plicated. , 

Mr. Ingham is very arbitrary (p. 189, col. 1) respecting the 
size of cylinders, &e. As to the “strange doctrine” of radiation, 
supported by “Omnibus,” nothing more can be said on the 
subject, and Mr. Ingham must succumb, 

But the futile comparison of “the days of Papin (1690), with 
his old open-topped atmospheric engine,” is too bad, and not at 
all applicable. If antiquity were a fault, Mr. Ingham goes back 
two generations for Wolff’s principle of two cylinders; and the 
great improvement of the steam engine —surface condensers— 
dates back nearly a generation, without benefitting the inventors 
or the world at large. 

Does ‘‘ Analysis” mean to say that a pressure of 1 Ib. above 
the atmosphere, consuming 3 1b. of coal to grind and dress a 
bushel of wheat, is an assertion ‘‘ of the most presumptuous 
kind?” And is he in a position to satisfy you and your nume- 
rous readers that all the grain made into flour by the non-con- 
densing engines driving the two flour mills he quotes (p. 206, 
col. 3), have only consumed 2 lb. and 3 lb. of coal for every 
bushel of grain ground and dressed ? 

But driving mill-stones is quite a different thing to driving 
large paddle-wheels. There is a great gain by reducing the 
stroke of an engine when speed is to be got up by gear, and a 
great gain also by a division of the power. In the last genera- 
tion it was an axiom never to put more than four pairs of stones 
to an engine. Mr. Fairbairn has broken through this good old- 
fashioned rule. But whatever gain there is in short-stroke 
engines to gain speed, there will be a corresponding loss if gear 
is introduced to lose speed, provided the crank pin travels at the 
same velocity and the paddle-wheels are of the same diameter and 
power. There has not been a greater mistake committed in the 
whole circle of the mechanical arts than that of concentrating so 
much power in one engine and on one shaft. The wily Scotch 
have long since discovered that one-horse earts were most eco- 
nomical; and millers, brewers, and others find that two-horse 
wagons are better than four and six. Pray, Sir, tell us how 
would a luggage train act if the whole weight was placed on two 
axles; or fancy forty horses drawing one loaded wagon! This 
may be an exaggerated comparison, but it is put to show the 
absurdity of concentrating such a pressure on one axis, and to 
show you also that “Analysis” has acted wisely in trying his 
engine to drive three pairs of stones only ; and if he does grind 
more, with the same fuel, than cumbrous long-stroked engines of 
great power, the saving may be attributed to the division of the 
power and the saving of the gear, and not to high pressure and 
expansion. 

Now, if “ Analysis’ could multiply the paddle-wheels of a 
large ship so as to drive the axles quicker and direct also, as in 
locomotives, I can see an immense gain in this respect ; but by 
the introduction of gear to lose speed, the remedy would be worse 
than the disease. 

The ingenuity of man is boundless. Necessity is the mother 
of invention. What won’t a man do to carry his point! See 
how “ Analysis” labours and contrives at his boilers, sacrificing 
every thing for one thing—high pressure and expansion, And 
yet he is haunted night and day, for “the boiler is the great 
stumbling-block in the way of its adoption” (see p. 206, col. 3). 
And again (col, 2), “ the great risk with boilers is the rapid dete- 
rioration of them.” Then why not have a simple low pressure 
copper boiler, which neither rust nor pressure will injure, and 
where explosions can’t occur ? 

Mr. Ingham has another alliance in “Stoker” (p. 207, col. 2), 
and what a short, convincing letter he has written! but Mr. 
Craddock (p. 151, col. 2) has enforced the same thing. The fault 
in question has been admitted from the first; but we say, inde- 
pendent of the boiler difficulty, it can’t be applied economically, 
—and “ this to me is the gist of it all.” 

I don’t think Mr. Ingham has reviewed Mr. J. Ramsbottom’s 
last letter, dated Accrington, Jan. 12, 1858 (p. 45): I therefore 
beg to direct his attention to the last paragraph. 

I shall, at some future period, by your permission, reply to 
several remarks contained in Mr. Craddock’s letters, but wish to 
state now, that thougb his strictly tubular boiler is enveloped in 
the flame and hot gases, the exterior shell or enclosure is sub- 
jected to the same heat, and consequently more surface is 
exposed ; but this is hardly worth naming, compared with the 
very important consideration of the safety such a tubular boiler 
seems to present; and as important experiments have been pub- 
lished in THe ENGINFER (p. 205), it will be well to think a little 
before writing again on this subject. OMNIBUS. 

March 15, 1858. 

[We quite agree with the concluding observation of our cor- 
respondent. And we think that it is perfectly useless to waste 
time in discussing whether low pressure steam can be used in 
locomotives. The object of this discussion— which has extended 
to a length only to be explained and excused by the very great 
importance of the subject—should be to determine whether high 
or low pressure steam is, in the broad sense, most economical. 
It is quite certain that, under certain circumstances, without 
regard to cost, the one will be used in preference to the other ; 
but the first and great point to determine is, which is the most 
economical. We don't care for millstones just now.—Lp. E.] 





Sir,—Although my great distance from the scene of action will 
prevent me taking any part in the discussion on “ high and low 
pressure steam,” yet | may, perhaps, be permitted to make a few 
remarks on this all-important subject. 

There is not the slightest doubt on my mind that the present 





system of working in the marine engine is radically wrong, and 
the present low pressure a disgrace to the age. Let us compare 
this system with that of the Cornish: what do we find? In the 
marine engine we burn 44]b. of coals for each indicated horse 
power, and in the Cornish engine less than 2 1b. of coals. How is 
this? Some of our marine friends will shake their heads and 
tell us they have to deal with salt water, and labour under diffi- 
culties unknown to the Cornish engineer. This is true in part, 
but by no means sufficient to account for this difference ; even 
if they have to blow off one-half the water pumped into the 
boiler, it will only account for the odd $lb. The fact is, Sir, the 
coals do not go overboard through the boiler and blow-off cock, 
but through the condenser and discharge-pipe. 

The Cornish engineer cases his boilers, steam-pipes, and 
cylinder, with an unsparing hand ; he uses high pressure steam, 
and takes advantage of its properties by working with greater 
expansion ; he follows the example of his great master and uses 
the steam jacket, by the help of which he prevents unnecessary 
condensation in the cylinder, works with greater expansion, and 
yet retains the same initial and final pressures; the condensed 
water in the steam jacket he conveys to the boiler, and not into 
the condenser to spoil his vacuum, which would have been the 
case if condensed in the cylinder. 

The marine engineer certainly cases his boilers, steam-pipes, 
and cylinders, the first and second pretty well, but the third is 
sadly neglected, and may almost be said to be left to chance and 
the bilge water ; he gives expansion gear, but it is useless, and 
produces no saving under such circumstances; his boilers are 
sufficient to supply steam when working up to two and a half 
to three times the nominal power ; the ship is tried under full 
steam, that is to say, the speed and power are ascertained, but no 
coals weighed. The captain knows well the speed obtained, and 
cannot brook less afterwards; put the expansion gear on to 
the two or three grade, and you rob the engine of one-half its 
power, 

Under such circumstances the best thing to be done is to 
commence anew. The great outcry has heen for a good high 
pressure boiler for sea, The term “ high pressure” now so much 
resembles “ nominal horse power,” that it leaves one quite in the 
dark as to its meaning. However, supposing 36 1b. pressure per 
square inch on the safety valve be sufficient to start with, then 
the present marine boiler, with the tubes over the fire-box, is 
made just the thing by increasing the shell 1-16th of an inch, 
and the stays jth of an inch, or, in other words, making the 
shell 7-16ths of an inch thick, with stays 14 inch diameter, and 
16 inches apart. If 30 1b. is not sufficient, then by making it of 
steel, and using the same dimensions, it will be perfectly safe at 
50 to 60 1lb.—the fire-box, in any case, will do with 3 plates. 

This class of boiler has been proved capable of evaporating 
12 1b. of water for each pound of coals ; when propesly propor- 
tioned, it is light and compact, stows away beautifully in the 
ship, and is free from patent right, and a great many other 
defects. 

With respect to the engines, they will do of any description, 
single or combined, direct acting or geared, horizontal, vertical, 
or inclined; it matters not, provided the expansive principle is 
well carried out; but let us not forget that simplicity of con- 
struction insures economy, both in first cost and after-main- 
tenance. I see no advantage which the combined or Woolf’s 
engine has over the single cylinder, but the disadvantage of an in- 
creased number of parts, wear, tear, &c. 

Neither can I see any danger by working with high pressure 
steam, when the parts are properly proportioned and the 
material and workmanship good. Make the boiler equal to nine 
times the working pressure, and it will not burst with less. 

Can the advocates of low pressure steam tell us of any accident 
occasioned by the pressure of steam being increased from 7 to 
14 Jb., or by the further increase to 20 lb., in the English navy ? 
Again, if I remember rightly, the English Government have 
some 150 gun-boats working under great difficulties, and carrying 
60 lb. pressure safely. I never heard of such a thing as an 
explosion on board any one of them. 

Then let us start with 30 or 35 1b. pressure of steam; expand 
it to five or six times its volume; use the steam jacket with a 
pressure of 60 lb. inside ; do not spare felt and wood ; give 10 feet 
of heating surface for each nominal horse power ; get three times 
the nominal horse power out of our engines—do this with half 
the coals now burnt; get a good profit out of the making, with- 
out charging one farthing more, and sleep with a clear con- 
science. 

The alterations I have suggested contain nothing new in 
principle, nor any obstacles in practice, and may be carried out 
under all circumstances. You will excuse me, “ not wishing to 
rob the dead,” by stating that this principle of expansion was 
the glorious conception of “ Watt,” and therefore belongs to no 
man living. 

With respect to superheated steam, I believe as much as 
25 per cent. may be gained by its use in a bad boiler, and not 
less than 10 per cent. in a very good one. We may make our 
calculations with theoretical steam, but where shall we find the 
boiler that will produce it? In all boilers there is more or less 
water carried off with the steam, and when this occurs to a great 
extent we call it priming. 

But this is not the only use of superheated steam : by its aid 
we can, as with the steain jacket, carry expansion to a greater 
extent, and yet retain the same initial and final pressures. 

B. V. J. Kxicut, jun. 

Trieste, March 9th, 1858. 


P.S.—I think where weight is an object the steel boiler may 
be used under any pressure with advantage. I see one of your 
correspondents has rather a mistaken notion of the speed at which 
an engine may be driven. Allow me to inform him, it is the 
practice of our first-class English engineers to drive the 
piston and air-pump-bucket in their direct-acting engines 
at a mean speed of 400 feet per minute, steam of 14]1b. 
to 201b., and cut off at 3 the stroke. For this improve- 
ment in speed, I think there is due to them no small amount 
82-inch of credit ; more particularly when we find that their 
piston and the reciprocating parts directly attached to it, do 
not weigh less than six to eight anda halftons. There can be 
no doubt that they are not deficient, either in energy or perse- 
verance; but the destruction of an immense quantity of 
expensive patterns, the accumulations of years, is not a joke. 


B. V. J. K. 





Srr,—In the discussion upon the relative advantages of high and 
low pressure steam there appears to be some want of candour on 
the part of the advocates of low pressure, as they raise all kinds 
of imaginary objections against the introduction of high pressure 
steam. It may be that we cannot work high pressure steam 
without accident to life and property; or, if we can use it, we 
may have two streams of cold water tlowing along the piston and 
valve-rods, &., so as to keep them cool, and prevent the packing 
from being burnt; but I think, Sir, this is all nonsense. Have 
we no high pressure engines and boilers working with safety ? 
We have only to look at our railways. Can “ Omnibus” point 
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out less explosions with low pressure boilers? Against the high 
pressure boilers of locomotives he may assert that it is small 
locomotives that generally burst ; but the question is, are quali- 
fied men placed in charge of them? I say they are not, at least 
so far as agricultural engines are concerned. Low pressure 
boilers will blow up as well as high pressure ones, if you neglect 
them, or if you place them in charge of men who do not under- 
stand them. In No, 102 “Omnibus” takes the low pressure side 
very low indeed. He is, perhaps, Sir, like the prototype of his 
name—too slow for the time. He had better persuade the railway 
officials to use2 Ib, to the inch. Here is one of his quotations— 
“T see nothing so low as 8 lb. of coal per horse power stated in 
any of the letters I have read, and there is a probability that a 
pressure of 1 lb. or 2 Ib. above the atmosphere will not consume 
more than 3 1b., which is about 50 per cent. less than the steam 
navy consume with their double pressure engines.” I presume 
he is classing a condensing engine with the high pressure engines 
in the navy, or noncondensers with condensing engines. I ask 
you, Mr. Editor, or any of your readers, if this is just to the ad- 
yocates of high pressure ? It is an argument like his steam—weak. 
It would take very little perception to see a gain of 50 per cent. 
in the case of a condensing engine as against a noncondensing 
one. Then, again, he goes on: “If our engineers would turn 
their attention to low pressure engines and surface condensers.” 
What ! try surface condensers again after so may failures! This 
will not do, There is something yet to be done in the steam 
engine before it can be called complete. I agree with him so far 
as using fresh water in boilers, but surface condensation will 
never do. There are practical difficulties which cannot be over- 
come. Firstly, the steam, coming in contact with the tubes, ex- 
pands, and splits them, thereby causing a leakage; secondly, 
the tubes having to be so small (I believe some have been made 
} of an inch bore), are liable to get choked, and salt is deposited 
by the steam heating the tubes ; thirdly, surface condensers are 
too slow in their action; they can condense in quantity, but not 
in proper time, i.¢., the piston of the engine makes part of its 
stroke before the vacuum is good. The case would be different 
if a supply of water be kept in the condensers, to be thrown up 
in a jet. This change | have for many years been trying to in- 
troduce, instead of metallic tubes ; but prejudice stops improve- 
ment, and many inventions fail for want of patronage and 
influence. What can be more simple than this? Suppose we 
take a steamship, having four boilers, new from the maker, and 
we want to use fresh water in them ; use three of the boilers for 
raising steam for the engine, and keep the other boiler filled with 
water, for the injection, having a pipe from the hot well to the 
top of this boiler (or cooler), and a pipe from the bottom for the 
injection ; then, by sending cold sea-water through the furnace 
portion of the boiler, the water inside might be kept cool to be 
used over and over again. Thus, you might get over the diffi- 
culty of surface condensation by u-ing the jet, and you would 
not be compelled to have very expensive small coolers or con- 
densers, as you might make them any size, Many advantages 
would be found in this system of condensing over surface con- 
densation, if it were tried. I have just looked over my ENGINEER 
for to-day, and you have given an illustration of one of my 
methods for using fresh water in boilers. I am very sorry to 
tell Mr. Burrows that he is too late, for [patented the same thing 
five years ago. James SUTCLIFFE. 
Manchester, March 5th, 1858. 


THE CRYSTAL PALACE PUMPING ENGINES, 
Brrore the erection of the Crystal Palace it was a notorious fact 
that while England was far in advance of other nations in the 
magnitude of her engines and mechanical appliances for raising 
water, she was behind band in producing those startling and 
brilliant effects which-such powers would render easy to exhibit. 

We need scarcely inform our readers that in the Crystal 
Palace fountains we have the most noble display of the kind 
that has ever been produced, and we think that it cannot fail to 
be interesting to explain and illustrate the engines and machinery 
which are used in supplying the water to produce 11,778 jets, 
which require 120,000 gallons of water per minute to preserve 
them in action, 

The first important consideration was the water to supply the 
deficiency arising from the evaporation, which must naturally 
take place, although the same water were repeatedly used, The 
scarcity of surface water in the neighbourhood rendered it neces- 
sary to bore for an artesian well, which was commenced at Penge, 
in the immediate vicinity of the palace, in October, 1852. After 
passing through the upper surface, the operators came upon the 
upper bed of London clay, the first 60 feet of which were replete 
with septaria. On December 18, at a depth of 70 feet, they met 
with some specimens of the nautilus, On Febuary 5, 18538, they 
had arrived at a depth of 160 feet, and were then passing through 
occasional beds of indurated clay, assuming the fori of boulders. 
On June 6, 1853, a depth of 260 feet was attained, when they 
came upon a bed of sand; on this bed being reached the spring 
rose rapidly, and the water stood at a height of 60 feet in the 
shaft, and rose 80 feet more in the course of the night, so that 
it stood within 120 feet of the surface, The boring was now 
continued for 9 feet through the sand, when they came upon a 
bed of plastic clay associated with tertiary lignite, which extended 
toa depth of 17 feet. Here they lost the spring. After this they 
bored through a layer of 15 feet of dun-coloured clay, which 
abounded with cockle shells interspersed with argillaceous and 
calcareous stone. On July 12, they had passed through a layer 
of green plastic sand 6 feet 6 inches in thickness, interspersed 
with pebbles; it was highly charged with water, which again 
rose to some distance in the shaft. The next layer they passed 
through was 40 feet of white porous plastic sand, and then 
11 feet 6 inches of sand mixed with marly clay, resting on a bed 
of water-worn flints, 3 feet in thickness, showing the ruin of the 
surface of the chalk prior to the deposit of the tertiary sands ; 
this depth was arrived at on August 3, 1853. They had now 
reached the chalk, through which the boring was continued, at 
times meeting with fissures discharging water, and bands of flints 
of about 2 feet in compact thickness, till, on September 10, 1853, 
they had attained the extreme depth of 500 feet. The time 
occupied in boring this well was eleven months. It is bricked 
down to a depth of 250 feet. A pipe is taken from this level to 
a distance of 360 feet from the surface, the last 20 feet of which 
are perforated. There are also four culverts extending hor izontally 
at a depth of 145 feet, for storing the supply during the time 
that the pumps are not working. It was found when this was 
completed that the standing level of the water was 90 feet below 
cround line. The average constant yield of this well is 300 
gallons per minute—this is not sufficient to supply the deficiency 
caused by the evaporation, and an additional amount Is obtained 
from some gravel pits in the neighbourhood of Croydon, 

In juxtaposition to this well is the engine-house of the lower 
establishment, which econtaius, first, a 25-horse power high 
pressure expansive and condensing engine, by Messrs. Easton 
and Amos. This works a three throw pump for raising the 
water in the well to the surface, It throws 400 gallons per minute 
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and when kept at work will empty the well in the course of six 
hours. 

The pumping engines for supplying and returning the water to 
the different levels for working the fountains may be classed as 
follow : 

1. The engines of the lower establishment, which force the 
water up into the intermediate reservoir. 

2. The intermediate engines, which pump the water from the 
intermediate reservoir into that situated on a level with the floor 
of the palace itself, which is termed the upper reservoir ; and 

3. The engines of the upper establishment, which force the 
water into low level tanks, and high level water towers. 

1. The engines of the lower establishment.—In close proxi- 
mity to the 25-horse power engine before named, and on the 
same level, are fixed a pair of 46-horse power horizontal direct 
acting pumping engines, on the high pressure, expansive con- 
densing principle. They were designed by Mr. E, A. Cowper, of 
Great George-street, Westminster, and manufactured by Messrs. 
Cox and Wilson, late of Oldbury, near Birmingham. 

These engines are coupled, and are fitted with one heavy fly- 
wheel. ‘The steam cylinders are 2 feet 11} inches diameter, and 
the stroke 3 feet. The air pumps are worked vertically by 
bell cranks connected by bridles to the cross-heads. The valves 
of the air pumps are fitted with vulcanised india-rubber flaps or 
discs, resting on gun-metal gratings with dished gun-metal 
guards above, to keep them from lifting too high, The pump 
cylinders are placed in a line, and opposite to the steam cylin- 
ders; they are 18 inches diameter, and lined with a 3 thickness 
of Muntz’s metal, which obviates any risk from oxidisation, 
These pumps are double-acting, and fitted with 10-inch ring 
valves, A section and plan of one of these is shown in Fig. 1. 
This valve, which was designed by Mr. Cowper, with the object 
of obtaining as large an amount of area as possible with a very 
small lift, iscomposed of gun-metal, as is also the seat. The rings 
are held in position by ribs of the same material, which radiate 
from a boss in the centre, which, sliding on a rod, allows it to 
rise and fall in perfect line, 

The water is drawn through vertical pipes at each end of the 
pump cylinders, and delivered into cast-iron elliptical air vessels 
placed horizontally above. The rising main starts from between 
the delivery pipes. It is 21 inches diameter, and the rise 160 
feet. Each engine delivers 1,090 gallons per minute, or the total 
delivery by the pair equal 130,800 gallons per hour. 

The steam valves are double D, and are worked by cams 
placed on the main shaft, By the use of this motion the steam 
is shut off as suddenly as possible when a sliding movement is 
used, and the valve remains in a state of rest until the additional 
motion is required to open the other port. By this means a good 
and simple expansion is obtained. The curves on the rising 
and falling parts of the cams are arranged so as to give the 
proportionate velocities assumed by a falling body, both iu 
starting and stopping, or in other words, after the form of a 
parabola; thus the pressure applied to overe me the vis inertia 
of the valve and rod, &c., is uniform, but owing to the very 
moderate speed of the action it is only equal to about one 
quarter of the weight ef the moving parts, The ends of the 
cam rods are forked round the cams, and the weight is taken 
off the rods by two rockiag levers; the forked ends are 
supplied with rollers which run upon the surface edge of the 
cams and follow the curves, The rise and fall of the cam rods 
from this motion is so slight that no joint is required at the 
valve rod ends. Fig. 2 shows the front elevation of one of 
these cams, with the rocking levers and rollers. 

The diameter of the fly-wheel to this pair of engines is 14 
feet, and its weight about 94 tons. 
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action the bonnet or head valve, which is placed in the upper 
reservoir, as a safety valve in case of the bursting of any of the 
pipes, stands steadily open as the stream passes through. These 
engines are worked by five boilers of the same size and form as 
those of the lower establishment, and are so arranged that any 
number can be used as required. When the water is cold in 








them, it takes rather more than two hours to get up the steam ; 
and the average consumption of fuel, when the engines are in 
full work, is from 4 to 5 lb. of Welsh coal per horse power per 
hour. Fig. 3 shows a sectional elevation of one of these engines 
to the scale of } of an inch to afoot. A is the steam cylinder 





‘he steam is supplied by three 80-horse power boilers consist- 
ing of an upper shell with dished ends, and two smaller tubes | 
connected to it by branches. The upper shells are 3 feet diameter | 
and 28 feet long, and the lower tubes are 18 inches diameter. | 

2. Intermediate Establishment.—The engine-house of the 
intermediate establishment is situated on the Palace side of the 
intermediate reservoir, not far from the N.E. corner. 
contains two pairs of herizontal engines similar to those of the | 
lower establishinent, but of different proportions. In this case | 
the pump cylinders are 1 foot 93 inches diameter, and the 
number of surokes they make per minute 12. The rise from 
this level to the upper reservoir at the extreme north end | 
of the palace is 98 feet, and the risin 
Each of these engines is equal to the delivery of 1,100 gallons 
per minute, or, with the four engines at work, 264,000 gallons 
per hour, 

These engines are coupled as in the lower establishment. The 
flow is perfect!y regular, so much so, in fact, that during their 








2 feet 113 inches diameter; B, B, are the guides, fitted with gun 
metal adjustable slides; C is the piston, fitted with metallic 


gaskin, which may be compressed when required by screwing 
down a gun-metal ring, which operation can be performed 
without taking off the cover of the piston. E, E, E, E, are the 
ring suction, and delivery valves, in this case 12 inches diameter. 


two ends of the crosshead which project beyond the slides; H 
the bell crank, two of which, formed of a double plate, are 
keyed on to a rocking shaft. From one crank is worked the 
parallel motion to the air pump, and from the other the cold 
water pump. I, the air pump, placed ina cast-iron condenser ; the 








It | packing; D is the piston of the pump cylinder, packed with | 
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pump is 1 foot 10 inches diameter and 18 inch stroke. The valve 
are of vulcanized india-rubber, like those of the lower esta- 
blishment, and are found to wear well. K_ the injection valve, 
34 inches diameter, and fitted with a conical copper strainer 
outside; L the cold water pump, 10 inches diameter, 18 inches 
stroke, fitted also with india-rubber valves. The connecting rod 
from the bucket of the cold water pump works direct from the 
bell crank, and plays in the jaw a little above the guard. The 
cistern is of brick, and lined with cement. M shows the 
position of the rising main. The main plummer blocks of the 
engines are bolted down to strong cast-iron plates on which also 
rest the engine beds, so that the whole is very solid and stiff, 
the motion very steady, and the vibration very slight. The 
piston rods are 5 inches diameter, and the main shaft 15 inches 
in the centre. 





The accompanying indicator figure, which is copied from one 
taken from the engines, will point out the advantage to be 
derived from the cam motion; it shows an average pressure of 
18:21b. of steam on the square inch and a mean vacuum of 
12-44 lb. These engines, at starting, are not worked expansively ; 
the valve rod is allowed a certain amount of slack, which is 
gained by lifting a pair of cotters with inelined edges by means 
of a small hand wheel and screw. 

(To be continued.) 


Tur Navy.—New Men-or-War.—Great exertion is being used 
at Pembroke to finish the screw steam-frigate Orlando, of 50 guns. 
This magnificent frigate will be the first launched of the half-dozen 
ordered to compete with the monster American frigates. She is the 
largest frigate in the service, being about 360 feet in length over all. 
Two other first-class ships, the Revenge, 91, line-of-battle screw, and 
Aurora, 51, first-class screw-frigate, are also very much advanced in 
construction, and could be completed in a short time. ; 

DEVELOPMENT oF THE ARMy.—The General Commanding in 
Chief has directed that drivers of Royal Artillery shall be constituted 
a distinct branch of the service. Returns of all gunners and drivers 
under five feet six inches in height have been called for, and such men 
will be transferred to the field batteries as drivers. Every company 
in field battery will have sixty drivers attached to it, but the in- 
struction of the non-commissioned officers and gunners in riding and 
driving is not to cease, as the company is to be so instructed that, in 
the event of any emergency, it may perform all the duties of drivers 
as well as those of gunners. ' 

Tue Gas ComPpaNtes AND THE PuBLic.—The parochial and dis- 
trict delegates of the metropolis have presented a petition to Parlia- 
ment, stating that in the metropolis 840,000 tons of coal are annually 
consumed in the making of gas, vielding 7,728,000,000 cubic feet of 
gas, which, sold at 4s. 6d. per 1,000 cubic feet, produced a gross in- 
come of £1,738,800 per annum, and that the annual sum paid to the 
various gas companies in London is near £2,000,000 per annum. The 
petitioners therefore submit that the several gas companies should be 
restricted by Legislative enactments to a maximum charge for, and 
be bound toa particular standard in the quality of, the gas supplied 
by them to their customers. 

Novet APPLICATION oF Horse-PoweR.—The Montrose Standard 
directs attention to the “ performance of a new method of applying 
horse-power to drive machinery, which Major Renny Tailyour, o 
Borrowfield, has introduced at his steading at Newmanswalls. The 
apparatus, which is very simple in its design, differs entirely from the 
mode hitherto in use. Instead of moving round in a circle and 











> ‘ : - “ee i i hed to an upright shaft, the horse 
F is the cast-iron air vessel; G is the connecting rod, which is | drawing Ge cad of 5 loves attes ys 


§ main is 24 inches diameter. | forked so as to clear the pump cylinder, and vibrates from the | 


remains stationary, fastened in a stall, and the flooring on which he 
stands passes backwards under him as he appears to step forward. 


| The flooring consists of a series of stout boards lying across the stall 


two endless chains stretched round 
a couple of drums—one at the head, and the other at the foot, of 
the stall, thus forming, as it were, a firm but flexible belt, on 
the upper surface of which, as on a moveable floor, the horse stands, 


and resting on, and made fast to, 
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TO CORRESPONDENTS. 


Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s.; Vol. II., price 16s.; also, Vols. III. and IV., price 18s. each; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 

ASHTON-UNDER-LYNE.—There can be little doubt that the vacuum is affected by the 
distance of the condenser from the cylinder. If the distance you name is 
necessary, it would be well to inject the condensing water parily in the pipe near to 


the cylinder. 

Y. W. (Stourbridge).— The toy described by you was introduced some years ago, 
but, as far as we can learn, it is not now made. There are fashions in toys as 
well as other things. The apparent motion of the figures was due to a rapid 
succession of impressions of figures in different positions. 

Soputa.—T7o describe ali the sewing machines in use, and to give their prices, and 
the places where they can be seen in operation, would really be a difficult under- 
taking. Their average price is about £15, though some of the American ones 
are sold as low as £8. For an outline of the several patents referring to sewing 
machines, you should examine the small work on Sewing and Embroidery, 
containing abstracts of the specifications of patented sewing machines, published at 
the Great Seal Patent-office, Southampton-buildings, Chancery-lane, price 6d. 
We believe Thomas's sewing machines would answer your purpose. They may 
be had at the warehouse, in Newgate-street. 

Waeat-Wasuixne Macuines.—/f “7. H. F." will apply to Mr. Perrott, mill- 
wright, Cork, he will give him particulars of the wheat-washing machine in use 
there. 


R. C. (Birtley).—The two annular ellipses shown in your sketch are contained in 
the area of the circle given. The area of each of the ellipses in circular inches is 
(24 X 12)—(Py x 4%) = 42235. For the two ellipses it is, therefore, 8°447 
whereas the area of a 3-inch circle is 9 inches; there is, therefore, more than 
half a circular inch to spare. 

PULVERMACHER'’S SMOKING PipEs.—A correspondent inquires whether these pipes 
are to be obtained in London? 

Dunce.— There are several manuals on separate suljects connected with the pro- 
Session of an engineer, but there is no complete treatise better than Cressy's En- 
cyclopeedia of Civil Engineering. Refer to back numbers of The Engineer 
Sor Mr. Conybeare’s lecture, as also the inaugural address of Professor Rankine 
at the opening of the Institution of Engineers in Scotland. 





BLAST ENGINES. 
(To the Editor of the Engineer.) 

S1r,—In Tue Eneueer of the 26th ult., I observed the announcement that 
Mr. Slate's agent, Mr. Jones, would, the following week, reply to my letter 
(ENGINEER, 19th ult.), I therefore concluded that he entertained some hope 
of proving the allegation of infringement, and of clearing himself, and his 
coadjutors, from the stigma so justly merited by the undermining “ wheel 
within wheel” movement; but, strange to say, Mr. Jones appears to glory 
in the disrep course p 1, and not only so, but seems desirous to 
disseminate his pestiferous influence still further, by insinuating 
“ cautions.” No doubt Mr. Jones is annoyed that the misrepresentations, 
the threatened injunction, and the overtures made by himself and his 
friend, Mr. R. Howson, of Lancaster (for the latter to supply one of Mr. 
Slate's engines in place of J. W. Hackworth's, which they denounced as an 
article that never would answer), to the South Durham Iron Company, 
have so signally failed, and it is not less certain that the present 
calumnious attack will prove equally abortive. Mr. Jones and his 
partisans wish to give the impression that Mr. Slate's patent consists in an 
annular valve or case round the cylinder, and, in proof, refer to the 
Practical Mechanics’ Journal. Why not give proof from Mr. Slate's patent 
specification ? for this obvious reason—there is no such thing in it! In 
my last, I swept Mr. Slate's claim to being the inventor of any part 
of my blast engine to the winds, giving sterling proof that not one 
single detail was invented by him; of this Mr. Jones appears to be con- 
vinced, and seems inclined to charge me with a work of supererogation, 
and, in fact, the very blowing cylinder on which the charge of infringement 
is chiefly based turns out, by his own admission, to be “a vather novel 
mode of compressing air"—so it is; and, on this account, is fit subject 
matter fora patent; and although the gentleman speaks of it disparagingly, 
it only arises from a want of judgment, as I will presently show. In the 
first place, I have not much more than half the moving surface to keep 
air-tight (one advantage). An “ unsteady blast” arises from two causes, 
first, the irregular movement of a piston attached to a crank; secondly, 
from the necessary compression to raise the air from the atmospheric to 
the working pressure (some four or five Ib. per square inch); now it will be 
obvious to all practical engineers that, as the compression (in Mr. Slate's 
engine) takes place with the minimum speed of the piston, it cannot fail to 
be an “unsteady blast;” but, in my engine, I correct one irregularity by 
another, viz., by moving the cylinder to meet the piston at about twice the 
velocity, and so effect the compression in about one third of the time (a 
second advantage), practical demonstration of which I subjoin in some ex- 
periments conducted by John Harris, Esq., C.E., at the South Durham 
Ironworks, on the 18th ult, :— 




















EXPERIMENTS. 
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| engine, | stones | Prosure of [Variation ff ¥h. ft ofnir 

{ per min. * | per min. 

os 

Ist | J. W. H's | 95 3°25 lb. | +125 Tb. 7,600 
2nd | Old Engine | 33 3°25 1b. | 75 Ib. 9,240 
ord | ” | 7 35 Ib, | 75 Ib, 7,560 
ath | J. W. Hs ss | 375m, | 125 Ib. 6,720 
5th - ; 62 & Wb *125 Ib. 4,960 
6th ss | 92 4° Ib. 1251b, | — 7,360 





And, thirdly, the increased plicity of my over Mr, Slate's, 
which, on referring to ENGineER, Jan. Sth, and March 5th, may be seen at 
aglance. Mr. Jones is in error when he states that my cranks are at 
right angles, and the weight of cylinder about two tons; he is equally wide 
of the mark in accusing me of having “ the boldness to impose upon your 
readers my new principle.” You, Mr. Editor, are aware of the injustice of 
this remark; I trust, therefore, you will kindly put the gentleman right. 
Mr. Jones “ cannot conceive what relation cranks, fiy-wheels, &c., have to 
Slate's blowing cylinder and annular valve.” I feel just as much at a loss 
to know what an annular valve has to do with Mr. Slate’s patent, and am 
not a little surprised to see that the objectionable crank shafts, crank pins, 
fly-wheels, &c., enter very largely into the composition of Mr. Jones’ letter, 
and not only so, but other matters entirely foreign to the subject: such as 
“using steam,” “pumping from gas retorts, &c.”—uses to which, it would 
appear, Mr. Slate's patent three cylind d ic valve ar 4 
apply as a kind of triumph of engineering skill, if I interpret “ a wrinkle 
for Mr. Hackworth” aright. Mr. Hackworth certainly does know better 
(and whether the knowledge was acquired before or after Mr. Jones was 
born, is, I presume, unimportant) than increase the radiation of heat from 
steam on its passage to action (as in the arrangement referred to) by dis- 
seminating it over the enlarged surface of the outside cylinder; if this is 
the culminating point of Messrs. Slate and Jones’ engineering efforts in the 
employment of steam, they must be content to take a subordinate position, 
for they will find that vindictive spleen is a bad substi for hanical 
skill. ‘*One of your readers” is desirous to learn my views about the 
proper speed of the piston. I have no doubt, if the truth were known, it 
would turn out that the knowledge which enables him to judge as to 
Condie’s and Nasmyth's hammers, is of Hackworth origin, and, if he wants 
an accession, let him take a legitimate course to obtain it. 
Priestgate Engine Works, Darlington, J. W. Hacxworru. 
March 15th, 1858. 
PLANING IRON, 
(To the Editor of The Engineer.) 

Simn,—Like your correspondent “ J, E. G.,” I should much like to know the 
whereabouts and construction ef the machines which are planing cast-iron 
at the marvellously low rate of “less than 1d. per square foot!” The 
author of the paper in which the statement was made must surely have 
been misreported, since a practical man would never venture such an 

















assertion before a practical audience, taking even the cost of labour alone 
asa basis. The rate at which a tool may be forced over a metallic surface 
is one thing, the cost of producing finished work from the planing machine, 
another. Under the most favourable circumstances—I mean with tolerably 
large surfaces—the payment for labour, including fixing, &c., will rarely 
be less than 4d. per foot, and in many ordinary cases, thrice that amount 
will be nearer the mark. Add the wear and tear of machinery, tools, and 
the cost of superintendence, &c, and we have a result far different, but 
more truthful than the fraction of a penny before alluded to. 
Manchester, March 15th, 1858. 


H. G. 





FORSYTH'S PATENT SLIDE-VALVE ARRANGEMENT. 
(To the Editor of The Engineer.) 

Smm,— Your notice in Tae Enorveer of the 12th inst., page 205, does not 
make the fact appear that I am not the inventor of the improvement for 
which the patent has been granted, such being a communication from a 
foreigner residing abroad, as stated in the proper d t, and, therefore, 
need not have been adverted to here, except from a desire to prevent the 
possibility of my being idered an i of that which I am not, by 
readers of the notice referred to. 

Atlas Works, Manchester, 
March 15th, 1858. 
GETTING-UP STEAM IN LOCOMOTIVES. 

(To the Editor of The Engineer.) 
Sm,—If acceptable, I beg to suggest, in your valuable publication, the 
following adoption as a quicker means of getting up steam in locomotive 
engines, as well to prevent smoke in the engine shades, 

Have a suitable number of suspended funnels projecting through the 
roof of the engine shade, and by placing the chimney of the engines under 
these funnels (having a simple construction to connect them together, 
during the time of getting-up steam) would, by so lengthening the chimneys, 
cause considerable more draught, besides removing the inconvenience 
which the workmen are compelled to contend with owing to the present 
smoky system. 

March 13th, 1858. ANTI-SMOKER. 

[The plan was tried many years ago, but was not found successful. The draught 
was not increased, and there was altogether a great deal of inconvenience. A San- 
blast was ound much more successful and available. 








Tuomas ForsyTu. 








MEETINGS NEXT WEEK. 

InsTITUTION OF Civ. Enoineers.—Tuesday, March 23rd, at 8 p.m., 
continued discussion “On Submerging and Repaving Submarine Telegraph 
Cables,” and, if time permits, “ Improvements of the River Lee Navigation, 
with remark on Canals,” by R. C. Despard 

Society or Arts,— Wednesday, March 24, 8 p.m., “ On Electro-motive 
Machines,” by Mr. Thomas Allan. 
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LONDON BLOCKADED. 


How long are the denizens of this vast metropolis of ours 
doomed to jostle each other, almost at the peril of their 
lives, whilst traversing some of its most crowded thorough- 
fares? Can any one solve the problem, or show how it is that 
amongst all the vast improvements from time to time talked 
about, and more or less carried into execution, in various 
parts of the country, the thing most needed, namely, im- 
proved means of passing through London, should be virtually 
forgotten ? Thousands and tens of thousands are annually 
spent in constructing branch lines of railway to places the 
names of which are scarcely known to any‘except those who 
reside in them; and yet London, the capital of the world, 
is, without question, in a worse position than any other 
place, as regards the means of oe one part of 
it to another. No proposition has ever been made by any 
person or company for remedying this evil, but it has seemed 
doomed to the opposition of some insignificant body of men, 
interested, if tha: be ible, in maintaining the abominable 
nuisance of densely crowded thoroughfares, or else that of the 
few who would suffer by the diversion of the present traffic 
through the streets.. What is more remarkable than that 
some opposition should be made to such schemes, although of 
great public importance, by interested persons, is that they 
should apparently in all cases have succeeded in setting 
aside propositions for making ete of the highest 
importance, not only to the inhabitants of London, but to 
those of every part of the kingdom who occasionally visit 
it. To those passing through London from one railway 
station to another, the importance of a ready means of tra- 
versing the streets is as great as to those living in them. 
How frequently does it happen that all one’s calculations, 
made with the most scrupulous care, and perhaps after 
some hours’ battling with Bradshaw, are upset by the acci- 
dental crowding of the streets of London, which may 
unexpectedly detain for an almost indefinite time, an express 
passenger who has crossed the greater part of the country 
at the rate of from forty to sixty miles an hour ? Who has 
not occasionally spent as long in getting from the Pad- 
dington station to that at London-bridge, as he has taken 
to get from Didcot, or even from a more distant place ? 
One great drawback to improving the means of transit 
through London has been undoubtedly the vast cost- 
liness of most of the plans which have from time to 
time been brought before the public, but no objec- 
tion of this kind could be made to the last attempt to 
grapple with the evil of overcrowded streets. In the case 
of the proposition of the Tramway Company to lay down 
omnibus tracks from Notting-hill to the Bank, with branches 
to the Great Western, North-Western, and Great Northern 
Railways, and which we lately noticed in detail, the money 
was actually in hand, the necessary outlay very reasonable, 
and the advantages promised, and which might easily have 
been secured to the public, very considerable. To travel 
through London for two-thirds of the present omnibus fare, 
and at a speed of eight miles an hour instead of six, would 
be no small advantages to the omnibus-travelling public ; 
and, setting aside the difficulty of duly controlling the 
Tramway Company, which might very easily have been 
surmounted, we are at a loss to understand what could 
reasonably stand in the way of the scheme being carried 
out. It appears to us that the proposition to lay tramways 


was just one of those reasonable measures capable of bein 
realised by comparatively a very small outlay, whic 
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should have received the general support it deserved. Even 
supposing other undertakings, perhaps more perfect, such 
as that of the Metropolitan Railway Company, were suc- 
cessfully completed, still the tramways must ever have 
been useful and convenient public improvements ; or, if we 
look at the matter in the most unfavourable light, there 
would have been no difficulty in pulling the whole of the 
seemingly much-dreaded tramways up again, so soon as 
they were found to be in the way, and not necessary. ‘That 
this could ever have actually been the case we deny, as the 
local traffic along the roads would always give plenty for 
omnibuses to do, especially if they ever be made tolerably 
roomy and be kept clean. The scheme has, as many of our 
readers will already have learned, been opposed by Sir 
B. Hall in his place in Parliament, and a motion has been 
agreed to to postpone the reading of the Tramway Bill for 
six months, which is a civil way of throwing it out alto- 
gether. Where was our new Chief Commissioner of Works 
that he did not use his influence in supporting a measure 
which was very popular, and which would, if common care 
and principles of straightforward dealing had been exer- 
ik on the part of the Government and the company, have 
resulted in one of the most reasonable undertakings ever 
brought before the public? 

With respect to the Metropolitan Railway scheme, 
which we noticed last week, the bill has passed the ordeal 
of parliamentary opposition, and is thus so far safe from the 
meddling interference of Sir B. Hall, or the indifference and 
silent contempt of Lord John Manners, Whether it is 
carried into effect depends alone upon the public ; but here 
we have all the difficulties of a heavy first cost. It is true 
when the subways are constructed there is no fear of their 
being disturbed, as gas and water may both flow from one 
end of the capital to the other without interrupting the 
traffic in any way; and presuming the plans of the com- 
med are carried out as their prospectus would lead us to 
nope, we should be able to fly through, or rather under, 
London at little short of ordinary railway speed, and thus 
obtain all that is practically possible ; but to get this both 
time and money must be had in tolerable abundance. As we 
have now lost our tramways, at least we presume so for this 
year, we wonder how the Tramway Company would like 
to join the Metropolitan Railway Scheme. The amount 
wanted by the one company is large, it is true, compared 
with that possessed by the other ; but every little helps, and 
although the Tramway Company would, toa certain extent, 
be cutting their owa throats, still they might not mind this, 
not being very sensitive men, so long as their capital paid 
handsomely. By next year they would see how things 
looked, and might still carry out their favourite scheme. 
Instead of thus going over to the enemy, however, it is very 
natural that they should watch anxiously for the 3rd of 
next month, when, if the capital required by the Metropo- 
litan Company is not subscribed, it is understood their 
scheme will be finally abandoned. Is it possible that, after 
having gone so far, their attempt also to help London out 
of one of its greatest difficulties, will prove a failure? 
We trust not. 

THE ECONOMY OF FUEL, 

THE paper read by Mr. John Graham before the Man- 
chester Philosophical Society, and given in abstract in THE 
ENGINEER of last week, brings forward so many results 
at variance with opinions hitherto regarded as well 
founded, that they might, perhaps, have been disregarded 
and judged incorrect, from the very fact of their opposition 
to those opinions, were it not for the source from which 
they emanate, the evident care with which the experi- 
ments have been conducted, upon an actual working scale, 
and the length of time over which the observations have 
been extended. These circumstances combined will, un- 
doubtedly, cause the results obtained to be looked upon 
with considerable interest. 

The first point to which we would direct attention is, the 
result numbered 10—That the admission of cold air, either 
through the furnace door, or at the bridge of the furnace, was 
found to produce a loss of heating effect which was never 
less than 1°7 per cent. It cannot be supposed that Mr. Graham 
intends it to be understood that the production of smoke is 
of no consequence as regards the heating effect obtained 
from coal ; but judging from the trouble that was taken to 
ascertain the most suitable conditions of draught, size of 
fire-place, distance of fire-bars from the boiler, thickness of 
the fire and fire-bars, as well as the form of the boiler, 
flame-bed, flues, and bridges, he would seem rather to con- 
sider that the efficiency of a boiler is chiefly dependent 
upon these conditions, and that they are of paramount 
importance for obtaining the best welling result. 

It must be remembered, also, that it was only after hav- 
ing provided suitable adaptation of these conditions, that 
the effect of admitting air through the furnace door, or at 
the bridge of the furnace, was tried. Now, it is clear that 
if, by this means, the best attainable result can be produced, 
the admission of cold air, over and above that entering 
through the fire-grate, will be not only superfluous, but 
also injurious, for that air will abstract an amount of heat 
sufficient to raise its temperature from the degree at which 
it enters the furnace, to that at which it escapes into the 
chimney. This would seem to be the explanation of the 
loss experienced in Mr. Graham’s experiments, by admit- 
ting cold air by the door or bridge of the furnace. 

On the other hand, it is evident that if the construction 
of the furnace, and its internal arrangements, are not cal- 
culated to effect perfect combustion of the coal, then the ad- 
mission of air at the door or bridge of the furnace may be 
expected to produce an increase of heating effect. But this 
does no more than show that the construction of the fur- 
nace in which such a result is produced is not duly 
adapted either to the work to be done, or for the perfect 
combustion of the coal used. 

Much credit is due to Mr. Graham for the pains with 
which he has endeavoured to bring forward prominently 
the disturbing influences of certain conditions upon the 
working of boilers, and there is much to be expected from 
an extension of similar observations. Thus, for instance, 
he shows that the mere setting of a boiler may produce a 
difference in the result amounting to as much as 21 per 
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cent., while the difference arising from the shape and 
setting of a boiler may amount to 42 per cent. It becomes, 
therefore, a very important question to determine what are 
the conditions of internal arrangement of furnaces, most 
suitable for ensuring the best working results, and also to 
reduce these conditions to some general rule that may be 
applicable to all cases of boiler setting. 

_eamnondle with the influence of these conditions on the 
working of boilers, the influence of differences in the coal 
used is but small, and even the mode of firing and presence 
of scale on the boiler, though capable of producing consider- 
able differences, are less liable to produce permanent dis- 
turbance of the normal working. 

The improved result obtained by Mr. Graham by a thick 
and hot fire, with a good draught, is diametrically opposed 
to much that has been written on this subject—as, for 
instance, to Mr. Fairbairn’s opinion with regard to working 
boilers hard. However, by doing so, Mr. Graham has 
obtained an advantage of 10 or 12 percent. But if, by 
the construction and internal arrangement of the furnace 
boiler, &c., a clear fire and perfect combustion can be 
ensured, it would seem to be an obvious case that the 
greater the quantity of coal burnt in a given time under a 
boiler, without violating the conditions of perfect combus- 
tion, the greater will be the result from the boiler. 

Perhaps the most remarkable result obtained by Mr. 
Graham’s experiments is the uniform low evaporation from 
boilers open to the air, as compared with that from close 
boilers, and the increased heating effect produced by work- 
ing with inercased pressure. What may be the cause of 
this singular fact does not appear, but it is eminently 
deserving of attention. 

Mr. Graham’s observations upon “scale” fully bear out 
the opinion that its presence reduces the efficiency of the 
boiler, and the means which he recommends for preventing 
its formation are so simple and easy of adoption, that those 
who have to do with boilers should be thankful to him for 
pointing out a preventive so much superior to many of the 
nostrums intended for effecting this object. Altogether 
these experiments go more to the root of the vexed and 
chaotic question of economy of fuel, and the subordinate 
questions of smoke-prevention, &c., than most of those 
which have preceded them; and if the subject were more 
generally investigated in the same spirit, there is good 
reason to anticipate that sound and comprehensive prin- 
ciples might be substituted for the mere rule of thumb 
maxims which have hitherto influenced the construction of 
boiler furnaces and their appendages. 


THE ATLANTIC TELEGRAPH, 


Ir is satisfactory to find that the late failure of the Atlantic 
Telegraph Company to lay their cable in the ocean has in 
no way damped their ardour in the attempt to accomplish 
the great object in view. To connect the old and new 
worlds by a telegraphic communication is indeed an exploit 
which may well incite them to continued exertion until 
their object be finally attained, and much honour will it de- 
servedly bring to all engaged in the work should it be suc- 
cessfully completed. It is almost impossible at this time, 
fully to realise the great advantages and importance of a 
ready and expeditious means of communication being esta- 
blished across the Atlantic, that will enable us to receive 
intelligence every morning of what is going on 3,000 miles 
from us. One of its chief advantages is, however, obvious, 
namely, that of giving us a complete command over the 
commeré carried on between the two countries. Who can 
caleulate what is lost through the false moves made by mer- 
chants in transmitting and ordering goods, when not really 
required, and also how much is lost from the market 
prices of commodities varying, during the length of time 
occupied in transmitting inquiries and orders, and receiving 
replies and the merchandise itself. Before all this long pro- 
cess can be gone through between this country and America, 
some three or four months may be expended; and when a 
transaction is finally accomplished after so much delay, it 
may be just too late to realise the expectations or require- 
ments of traders. With a telegraphic communication once 
established, how different will the course of business be: 
inquiries made one day will be answered the next, and 
orders dispatched the day after that ; or if the expectations 
of some persons are realised, all this may be done in a single 
day, and the merchandise received by the first ship. Thus, 
as much may be done in three weeks, after a telegraph is 
laid, as in the same number of months before ; and, what is 
of as great consequence, when a cargo arrives it wili stand the 
chance of being wanted, which is not always now the ease. 

It is to be hoped that the energetic and precautionary 
measures now taken by the Atlantic Telegraph Company 
will lead to the success they so well deserve for the perse- 
verance and determination which, amidst most adverse cir- 
cumstances, they have shown during the long and anxious 
period which has elapsed since the project of connect- 
ing England and America was first fairly started. 
Arrangements are now being made for renewing the 
attempt to lay the cable during the ensuing month of June. 
To this end the 400 miles of cable to replace that lost last 
year have been completed by Messrs. Glass and Elliott. An 
additional order has also been given to the same firm for 
300 miles more, for the purpose of increasing that portion 
of the entire cable to be allowed for deviations from the di- 
rect course intended to be taken by the vessels, as also for 
the undulations of the bed of the ocean. It will be recol- 
lected that, at the last trial, a fear was expressed that, even 
had no accident occurred to the cable, its length would, 
from unexpected circumstances, have been insufficient to 
stride the broad Atlantic. Although the total length of the 
cable will now be 2,900 miles—i.e., 400 miles in excess of 
that prepared last year—we do not ourselves think it suf- 
ficient, and regret that the company have not spun out their 
yarn a little longer still. It is true that soundings pre- 
sumed to be accurate have been taken, and a chart laid 
down of the bed of the ocean, which would seem to prove 
the quantity of cable now manufactured sufficient to stride 
the few ugly gaps to be found; but who ever calcu- 
lated correctly in such matters ? Heavy weather may pos- 


sibly overtake the expedition, the effects of which would be 
to produce labouring of the vessels, and possibly a consider- 








able deviation from their proper courses, and to go a mile 
out of your way at sea is a very different and a much more 
easy thing to do than when traversing the shore, though 
ever so much “at sea.” Of course any surplus of cable 
could be readily sold did the company find the total 
length provided not necessary; and, considering this, we 
think it most unwise to go to work again with the slightest 
possibility of the length of cable being insufficient. 

The arrangements made for the ensuing campaign on 
the Atlantic vary considerably from the methods pursued 
last year. To these arrangements we must shortly allude. It 
is decided that the cable shall be divided into two portions, 
which will be placed in separate vessels, each half being 
formed into three coils, so as to distribute the weight over 
the ships’ floors. The vessels will start in company, and 
will proceed to the middle of the Atlantic, where their 
respective cables will be made to join hands in the most 
friendly and cordial manner, the joint being dropped down 
in mid-ocean, with the good wishes, not only of all on 
board, but all who know anything of the matter. The 
vessels will then part company, steaming directly away from 
each other, spinning, as it were, like huge spiders, a beau- 
tiful thread, as the distance between them increases, com- 
munication being constantly kept up along the cable, detail- 
ing the mutual progress of the vessels, as well as all haps 
and mishaps incident to so novel an expedition. It is 
well known that of the total quantity of cable payed out 
upon the last occasion, about fifty-three miles of it have 
been recovered, but this is all, the remainder probably 
lying immovably imbedded in that proverbially helpless 
position, namely, at the bottom of the sea; although there 
are rumours of an intention on the part of a very enthu- 
siastic individual to attempt to recover it, and, what is 
more wonderful still, to do so at his own cost, his remu- 
neration depending entirely upon his success in hooking 
the cable up and landing it. 

With regard to the experiments which have lately been 
made upon the Atlantic cable, the results show that five or 
six words can be conveyed along its total length every 
minute. Taking the rate at five words per minute, this 
will equal about 7,000 words in the twenty-four hours, 
during the whole of which the wires will doubtless be 
doing duty. ‘That this rate of talking will anything like 
satisfy our transatlantic friends no one for a moment 
expects; and there is little doubt that, should success 
attend the laying of the cable when again attempted, efforts 
will be made, both in this country aud America, to lay at 
least a duplicate line, if not several of them, forthwith. 
The Niagara and the Agamemnon are the two vessels which 
it is again intended to employ in laying the cable. Con- 
siderable alterations have been made in the paying-out 
machinery since it was last used, and there is every hope 
that accidents of the kind before met with will this time 
be avoided. We trust, for one thing, that it will not be 
forgotten, at any cost, to thoroughly man the vessels, not 
only with the full complement of men as ordinary steamers 
of their respective classes, but as vessels engaged in a work in 
which the want of a hand may mar the whole undertaking. 
In any work necessitating close attention and a continued 
watchfulness, no men should be allowed to remain long at 
their posts, and we are disposed to think that even four 
sets of those engaged about the cable and paying-out ma- 
chinery would be none too many to insure that absolute 
control over the working of a system which must be kept 
steadily going, without any cessation, for a fortnight, or 
possibly more. Surely no farther warning is necessary in 
this respect than that supplied by the mishap at the last 
trial; but, strange as it may appear, such warnings are not 
unfrequently forgotten, or set aside, on the supposition 
that changes have been introduced which render them use- 
less as criteria of what may again happen. The Atlantic 
Telegraph Company’s motto should be, after what occurred 
last year, “ More men and more material.” Much stress 
is apparently laid upon the expectancy of fine, calm 
weather being experienced in the Atlantic for a few special 
days in the month of June, during which it is stated that 
rough weather is a very rare occurrence. If this delusion 
is too much depended upon, and, on this account, a mode- 
rate number of hands only be employed, we fear for the 
result. How often do we hear of so-called invariable 
occurrences becoming variable just when they are wanted 
to remain stationary ? We sincerely trust, for the sake of 
all concerned in this great enterprise, that no considera- 
tions of economy will deter the company and its officers 
from doing, we were going to say, everything that inge- 
nuity can suggest to avoid another failure. Men will not 
be continually turning up willing to put a thousand pounds 
each into, as it may then be truly called, so sinking a 
concern. 


OUR POTTERY, AND ITS SHORTCOMINGS, 


A VERY useful hint was thrown out by Mr. Smirke—that 
our potters would do well to imitate the ancient manufac- 
ture of earthenware rain-water cisterns. We are persuaded 
the experience of most housekeepers will sccond the very 
sensible suggestion of Mr. Smirke, as there is nothing more 
troublesome than the soft-water reservoirs of even houses of 
some pretension ; the well, of course, intensifying as we go 
down in the social scale. But water cisterns are by no 
means the only things in which the ancient pottery outdid 
our own. 

The Egyptian potters were in the habit of making sareo- 
phagi, ornaments for tombs, inscribed tiles, toys, draughts- 
men, amulets, beads, bugles, pectoral plates, scarabii, in 
addition to, perhaps, most of the objects of our own manu- 
facture, as far, at least, as their different manners rendered 
them desirable. ‘The Greeks manufactured friezes, sta- 
tuettes and figures, cattle cones, dolls, and lamps. ‘The | 
Romans had their ornamented flue tiles, and in architecture 
used terra-cotta most extensively for capitals, columns, 
bases of columns, sills and frames for windows, the crown- 
ing portions of cornices and gutter spouts. They also | 
made in this material coiners’ moulds, toys, and lamps. | 
These are a few of the things in which the ceramic art of | 
ancient times seems to have travelled beyond the limits of 
the art in the present day. 

The ornamentation of the potter's work in classic times | 





| earbonie acid gas. 


was of a much more systematic and artistic character than 


that of the generality of our finer productions. The 
meander, the fret, the chequered bands, the annulets, the 
egg and tongue ornaments, the helix, the antefexal orna- 
ment, the vine branches, the acanthus leaves, were carried 
out with a scientific precision, and embodied a degree of 
artistic excellence to which we imagine our potters make 
slight approach. But their ornamentation soared higher 
than this, and was devoted to the perpetuation of mythic 
stories and the illustration of poetic themes, or of historic 
facts. Pliny mentions cups on which were Centaurs and 
Bacche, Sileni and Cupids, hunts and battles, and Diomedes 
and Ulysses carrying off the Palladium. A host of the 
Homeric relations receive illustration, as the arming of 
Achilles and his departure for the field; the arming of 
Hector in his quadriga, and his adieu to Hecuba, Priam, 
and Andromache. The Greek pottery further illustrated 
their religious rites, civil life, games, dramas, banquets, 
natural history, fables, costume, scenery, and, indeed, every- 
thing capable of illustration by form or colour. 

We do not hold these things forth as cxamples for 
imitation, but as proofs that the ancients far outdid us in 
the variety of their fictile manufactures and the elaborate- 
ness and artistic excellence of their ornamentation. We 
are so apt to imagine ourselves superior to the whole world, 
past or present, that it does us good occasionally to look 
abroad and assess ourselves at our true comparative value. 
It may do us further good in inciting us to strive after 
higher excellence. 

We wonder if ever classie pottery perpetrated anything 
half so ludicrous and absurd as our omnipresent willow 
pattern! We imagine that no time or country could match 
that notable series of absurdity and bad taste. We 
heartily wish every possessor of that abomination could be 
brought to imitate the example of one of our neighbours, 
who finished off his by a game of “ duck,” leaving the soup 
tureen to the last as a bonne bouche. If, however, this were 
done, we are not sure that a substitute could be found at a 
reasonable cost. Indeed, we know that it is almost, if not 
quite, impossible to combine economy and good taste in the 
purchase of articles of this kind. There is, certainly, no 
reason in the nature of things against it. Good forms and 
correct ornament need cost little more than the atrocities 
that are palmed upon us. It certainly would answer the 
manufacturer’s end far better to cultivate this sort of trade. 
Already our Great Exhibitions and Art Treasures have 
shown the people the wide difference between the good and 
the bad, and there is sufficient appreciation of the former to 
make it worth while to manufacture for it. But beyond 
all this, the strenuous efforts that are now being made to 
indoctrinate our people with the love of beauty, or rather 
to disinter that love from the ruins in which it has lain 
entombed for so many generations—already these efforts 
are bearing fruit, and, doubtless, ere long will exert a wide 
and powerful influence on popular taste. 

It may be alleged that meun’s selfishness and the natural 
law of supply and demand are sufficient to bring articles of 
additional convenience or improved form and colour into 
the market when they are wanted. We demur to this. It 
is an idiosyneracy that men are slow to awake to improve- 
ment and to leave the old tracks. They need strong 
motives and repeated acts of convincement often to lead them 
to this. We are so convinced, however, that our potters 
have a most important work to do in extending their art to 
new articles of usefulness, and in making it minister largely 
to the growing love of beauty which is springing up 
amongst us, that we cannot do them a more friendly act 
than attempt to rouse them to exertion, 


THE SCIENCE AND ART OF BREAD-MAKING. 


BREAD is so important an item of everybody’s wants, that 
any suggestion for improvement in its preparation is de- 
serving of notice, at least for the purpose of determining 
whether the project is feasible, or, like too many modern 
inventions, merely visionary. As several such suggestions 
have recently been put forth, and as two of these have 
been made the subject of trial, on a working scale, some 
account of them, and of the results they are intended to 
effect, will probably be interesting to most bread-caters. 

In order to render the merits of these new methods more 
apparent, it will be desirable to point out briefly the nature 
of the materials and processes concerned in bread-making as 
now practised. 

Wheaten flour, the staple material used for the purpose 
in this country, is the farinaceous portion of the grain, 
separated from the membranous and husky portions by 
grinding and sifting. It consists essentially of starch, 
sugar, and gluten—this latter substance being similar to the 
fibre of muscle. Besides these constituents, flour contains 
water, to the amount of about 15 per cent. The accessory 
materials for making bread are water, salt, and yeast, which 
latterisused forthe purpose of raising the dough, andrender- 
ing the bread light and spongy. The action of this substance 
is of that peculiar kind, called by chemists fermentation. A 
varicty of substances, of animal or vegetable origin, all 
agreeing in gencral characters, and in containing nitrogen 
as a constituent, undergo, when exposed in a moist state, 
to the action of atmospheric air, at a moderate degree of 
warmth, a change in virtue of which, they acquire the 
capability of inducing chemical alteration of other sub- 
stances with which they are brought in contact. In this 
state they are called ferments. One very remarkable fea- 
ture of this phenomenon is the fact that the kind of chemi- 
cal alteration induced by a ferment, depends in great measure 
upon the condition of that ferment. The yeast used in 
bread-making is a ferment in that particular condition, 
which induces the conversion of sugar into alcohol and 
The raising of dough is due to this al- 
teration of the sugar contained in flour, and the carbonic 
acid gas produced throughout the mass renders it vesicular. 
A piece of leaven, or dough, that has been kept until it is 
sour, will produce the same effect as yeast, and is muc 
used for the purpose on the Continent, but its use has the 
disadvantage of giving the bread a sour taste, and, there- 
fore, yeast Is preferred in this country. 

Formerly, the process of bread-making was held to con- 
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sist in a mutual reaction and simultaneous alteration of all 
the constituents of flour. It was not till the early part of 
the present century that the true nature of what had been 
called panary’fermentation was — out, and the pro- 
duction of alcohol in bread-mak 

demonstrated by Mr. Graham in 1826. 

In converting flour into bread a certain amount of the 
water used in making the dough is retained in the bread; 
so that bread may practically be regarded as flour plus 
water. The amount of water thus retained is a varying 
quantity. Normally, the condition of the wheat has some 
slight influence; abnormally, tricks of trade may be the 
means of increasing it considerably. This is obviously a 
matter of great importance to the consumer ; for as water 
will not supply the place of bread, otherwise than in being 
paid for as bread, its true cheapness—the value in relation 
to price—will be very different according as it contains 34 
or 44 per cent. of water. Ordinary good flour, when pro- 
perly worked, should give for every 100 parts by weight 
about 136 parts of bread. But as people are much more 
easily deluded than willingly convinced, a number of pro- 
iectors have, at various times, found favour with the public 
by professing to make a greater quantity of bread from a 
given quantity of flour than had hitherto been done. Some 
of these schemes may, indeed, have been honestly inten- 
tioned, but were not less futile than the famous attempt 
to “take the gin out of bread.” 

A comparison has frequently been made between the 
bread made in this country and that met with in France, 
with the object of showing that the latter is superior. The 
comparison does not seem, however, to prove anything 
more thana difference. The bread made in any farmhouse, 
or geutleman’s house in England, is different from Fren¢h 
bread, just as English roast beef differs from French ragoiit ; 
but there is no apparent reason, beyond a matter of taste, 
for assuming that the difference in character implies differ- 
ence in quality. 

Medical men have, in some few instances, maintained that 
the use of yeast and the fermentation of dough were pre- 
judicial to the quality of bread. No doubt the nature of 
fermentation may be so described as to appear very terrible 
to the sensitive minds of dyspeptic patients; but it does 
not appear that there is any real ground for apprehending 
that yeast-fermented bread can be in any way prejudicial 
to a beer-drinking people. Nevertheless the idea gave rise 
to a method of making unfermented bread, by substituting 
for yeast a combination of substances which would generate 
carbonic acid gas within the dough. Carbonate of soda and 
hydrochloric acid were used for the purpose, and for some 
time bread was largely made in this way. This method, 
however, will not yield bread equal in lightness and spongi- 
ness, to yeast-fermented bread; for it is essential to the 
raising of the dough that it should be kneaded until it 
acquires sufficient elasticity to expand, and sufficient 
tenacity to confine the gas gradually generated within it 
by the fermentation; these characters being due to the 
gluten and its thorough incorporation with the starch. In 
making the unfermented bread the carbonic acid is not 
generated gradually, but instantaneously, and therefore the 
kneading cannot be continued long enough to give the 
dough the requisite texture, without expelling the gas and 
rendering the bread quite heavy. 

Attempts have also been made to use water impregnated 
with carbonic acid gas as a substitute for yeast, but the 
amount of this gas dissolved by water, under ordinary 
atmospheric pressure, was found too small to cause the 
raising of the dough. One of the methods recently pro- 
posed for making bread, and made the subject of patents 
by Mr. Bousfield and Dr. Dauglish,* consists in using water 
highly impregnated with this gas, like what is called “ soda 
water,” and carrying on the kneading undcr considerable 
pressure, in an air-tight vessel, within which works a 
mechanical arrangement for kneading. 

Besides the advantage of obviating manual labour, which 
is not peculiar to this method, it is alleged that a saving of 
10 per cent. is effected, and that the operation is completed 
in half an hour, instead of occupying eight or ten hours. 
But when it is considered that the consumption of substance 
by fermentation does not amount to 1 per cent., and that 
thi snew method involves the use of complicated apparatus, 
its practical superiority over the old method, in this parti- 
cular, becomes very problematical. 

It has been stated, in reference to this method of bread- 
making, that the fermentation of the dough gives rise to 
the production of acetic and lactic acids, which are repre- 
sented as highly prejudicial to the digestive organs. But 
this is altogether very erroneous. Acetic acid, if produced, 
could originate only from the oxidation of the alcohol 
generated by the fermentation, and as this does not amount 
to one-half per cent. of the bread, no great prejudicial influ- 
ence could result from it, seeing that acetic acid is the acid 
of vinegar, and, moreover, being a very volatile acid, would 
be driven off in the baking. Lactic acid, as a non-volatile 
acid, might remain in the bread; but though this acid may 
be produced by fermentation, it is not produced by that par- 
ticular fermentation which takes place in making bread 
with sound white flour and fresh yeast. Therefore the 
advantage claimed for the new method in this respect, upon 
the ground that it does away with the necessity of fermen- 
tation, must be regarded as purely hypothetical. 

The preference of white bread to brown is a prejudice of 
respectable antiquity in England, and one which, though it 
has been censured on theoretical grounds, still prevails. It 
has long been known that the finest white flour contains a 
smaller amount of nitrogenous or flesh-forming substance, 
than the grain of wheat or the undressed meal. This is 
owing to the fact that immediately under the ligneous 
integument of the grain there is a considerable accumula- 
tion of this substance, which is separated with the bran. 
Hence, in accordance with a once fashionable hypothesis, 
that the amount of nitrogenous substance indicated food- 
value, it was argued that white bread was less nutritive 
and less economical than meal bread. 

This opinion, though very generally received at one time, 
has never been supported by positive evidence, and there 


* See Encinggn, No. 114, p,196; and No, 115, p. 215, 








| are many reasons for questioning its correctness. Very 
| recently M. Mége,* a French chemist, has made some obser- 


vations which throw a new light on this subject, and in 


. | Some degree tend to support the old belief in the pecu- 
ing was experimentally | liarity of panary fermentation. It has always been con- 


sidered that the colour of meal bread was due mostly to 
the presence of the bran; but M. Mage has found that this is 
not the case, and that bread may be made, containing the 
greater part of the bran, and yet be white, or have only 
a slight yellow tinge. 

He has ascertained, moreover, that the nitrogenous sub- 
stance situated under the husk of grain is not gluten, but 
a peculiar substance to which he gives the name of cerealin, 
and which is not found in the farinaceous nucleus. Unlike 
gluten, it is soluble in water, and very readily acquires the 
condition of a ferment, converting starch into a soluble 
state, then into sugar, and finally into lactic acid. These 
changes are not accompanied by generation of carbonic 
acid gas ; consequently eerealin would not, if acting alone 
in the process of bread-making, cause the dough to rise, 
though it might, by liquefying the starch, cause the pasty 
character sometimes observed in brown bread, more parti- 
cularly that made with rye meal, in which the amount of 
this substance is larger than in wheat ; a further action of 
cerealin may also render the bread sour. 

But a still more important character of this remarkable 
substance is the decomposing influence which it exercises 
upon gluten, which is thereby converted into a brown sub- 
stance, analogous to decayed wood, ammonia, and a ferment 
which determines the conversion of sugar into lactic acid. 
This alteration of the gluten at once accounts for the brown 
colour of meal bread being darker than that of the meal or 
the unfermented dough, and also for the greater difficulty 
of raising meal dough, than the dough of white flour, 
which does not contain any cerealin. It is, moreover, a 
strong fact against the assumed superiority of brown bread 
in nutritive value. 

M. Meége has also found that this influence of cerealin may 
be neutralised, simply by placing it in contact with a sub- 
stance undergoing vinous or alcoholic fermentation, and it 
would scem, under these conditions, to become itself an 
alcoholic ferment. These observations have led him to 
devise a new method of making bread, which possesses the 
advantage of utilising the whole farinaceous portion of 
the grain, without introducing any bran into the bread. 
To effect this object M. Mége proposes to pass the wheat 
only once between the mill stones, and to sift it once only. 
Thus he obtains three products, fine flour to the amount of 
74 per cent., about 16 per cent. of brown meal, and 10 per 
cent. of coarse bran. The brown meal contains about 
three-fourths its weight of fine flour intimately attached 
to the husky particles, and also the cerealin. 

In making the dough he adds, over night, to the water 
requisite for working up the whole of the flour to be used, 
some grape sugar and yeast. During the night alcoholic 
fermentation takes place, and in the morning the liquid is 
found saturated with carbonic acid. It is then mixed with 
a quantity of brown meal, in the proportion of two-ninths 
of the flour to be used. Fermentation commences directly, 
and after continuing some six hours, the cerealin is entirely 
deprived of its capability of affecting starch or gluten as 
above described. By the maceration in water the fari- 
naccous substance is completely separated from the bran, 
and after removing this by means of a sieve, the milky 
liquid is used for making the dough in the usual way. It 
is not essential that the bran should be separated from the 
suspended farinaceous substance, but then the bread will 
have a yellowish tinge instead of being*quite white. 

Trials made on a large scale, at the Beipion bakery in 
Paris, have shown that, whilst, by the old method, 100 parts 
of wheat gave only 133 parts of bread, 156 parts were ob- 
tained by M. Mége’s method. Morcover, the analysis of 
this bread by MM. Peligot end Payen show that it did 
not contain more than the usual amount of water. By this 
means, then, the attempt which has so often been made to 
obtain an increased amount of bread from wheat appears to 
be realised, for, by neutralising the cerealin, M. Mége is 
enabled to render from 86 to 88 per cent. of the wheat 
available for conversion into bread, equal in every respect 
to the best bread, for making which, hitherto, only from 
70 to 74 per cent. of the wheat could be used. The bread 
made by this method has been tried, under the direction of 
medical men, in an orphan asylum in Paris, with the most 
favourable results, and, after careful examination, the 
method has been reported upon to the academy, by M. 
Chevreul and other distinguished chemists, as one “ very 
different from many pretended inventions, and admirably 
adapted to the requirements of the populations of large 
towns where white bread is consumed.” No notice ap- 
pears to have been taken of the method in this country be- 
yond the fact that it is patented, but, as the invention seems 
to be a real improvement, it is well worthy of consideration, 


PUBLIC PLAYGROUNDS. 

THE movement for the establishment of public playgrounds 
is in every way most admirable, and ought especially to be 
a matter of interest to every one connected with the in- 
dustry of the country. It is another gratifying proof that 
a healthy spirit of humanity is working amongst us, and 
intent on the amelioration of the hard lot of labour. It is 
another recognition of the fact that men are not made to 
labour only, but that. it is rational and desirable to mingle 
amenities with the tasks of life, and beguile the pain of 
hard work with the pleasures of which nature has made us 
capable in common. Philanthropy has had her exacting 
fit and her religious fit; she seems now to be forgetting 
these in the natural. She is giving up her exacting and 
her ascetic notions, and merging them in a common sense 
humanity. Men are being drawn closer together in conse- 
quence, and are led, if not to respect, at least to bear with 
one another. Our common humanity seems in course of 
triumphing over all the conventionalities that have pent up 
its sympathies, and cribbed men up in little selfish circles. 
At last a London Arab seems to have a chance of being 
considered as human, and as having claims on society. 

The excursion trains and cheap trips that have been 
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multiplying for years have a significancy. They are so 
many protests against the “all work and no play” system, 

which has ground all the humanity out of many a man. 

Their multiplication, till the great seat of industry annually 

gives up a week to this fun, and rollicks in the enjoyment 

of a seven days’ carnival, means something more than 

appears on the surface. It is a rebellion against the 

tyranny of work. It is an assertion of the human sym- 

pathies stirring in men, despite their being tied by daily 

ligatures to the great wheel of labour. It is a protest in 

favour of clear skies, and’ purling brooks, and wooded hills, 

and balmy gales. It is a yearly revolution against close 

courts, brick walls, the clangour of the forge, the whiz of 
the factory, the mental strain of the counting-house, and in 

favour of freedom, nature, and health. 

But is it necessary that this freedom and frolic should 
come only at long intervals to the juveniles and hard 
toilers of our large towns? We know of no necessity 
except the iron one—that there is in most large towns no 
place for recreation, except it be some grand park too dis- 
tant for a half-hour’s game. Where can childish sportive- 
ness enjoy an hour’s freedom from restraint, then? Where 
shall children go for a game at marbles, or leap frog, or 
shinty? In the greater part of our large towns, and 
especially in the metropolis, these games must be aban- 
doned, or carried on to the annoyance of passengers, and in 
defiance of the police. Punch finds abundant merriment in 
the sly tricks and overflowing mischief of the city boys. 
But what is the cause of these dispositions? Simply that 
the natural and necessary frolicsomeness of childhood has 
no legitimate field for exercise ; and as nature implants it in 
city boys as well as country boys, it will break out in acts 
that orderly citizens and bilious policemen cannot permit. 
Punch would be more humane if he pitied and helped the 
poor boys, who are driven to mischief because they have no 
room for honest play. But not Punch alone is to blame. 
Nearly everybody has a set of wise maxims about the rest- 
lessness and mischievousness of boys. Boys are very much 
libelled. This disposition that bilious people so loudly eon- 
demn is a merciful provision of nature for the development 
of the child’s imperfect frame. It is cruel and wicked to 
repress it. It ought to have opportunities for lawful 
exercise, that it may thus secure the great natural ends 
that Providence designed. To all poor town children pub- 
lie playgrounds would be the very places for the harmless 
escape of this pent-up frolicsomeness. They would be the 
best practicable substitutes for green fields and shady lanes, 
and would supply the places of them between all great 
holiday intervals. The poor little urchins need not then 
be hunted from street to street, and made “to move on” 
every time the policemen encountered them. 

But we do not see why they should be confined to the 
use of children; they ought to be free to children of a 
larger growth. As it is, no scene of recreation is open to 
labourers when their daily toil is done, in the majority of 
cases, except at the public-house. Natare craves relaxation 
even in men, and will have it in forbidden and injurious 
forms if it be not otherwise within reach. It is rather the 
misfortune than the fault of such that they thus are drawn 
into contact with what is debasing and brutalising, and 
become in the end its victims. Prudish virtue has said and 
done many hard things about this. Had she, instead of 
blaming men for what was physically unavoidable, or 
nearly so, removed the temptation by such a provision as is 
now proposed, she would have been worthy of respect. We 
do not want to see old follies that have exploded by the 
force of their own innate ridiculousness revived. It is all 
very well for “ Young England” to advocate the revival of 
medieval sports, but “Young England” is very young 
indeed to talk such nonsense. We want no revival of semi- 
barbarism, and no disentombment of degrading sports. 
But we do want elbow room for our manliness. We do 
require a place free from temptation to wrong doing, where 
the brow of labour may relax, and the half rigid limb regain 
its suppleness—when kindly feeling betwixt man and man 
may be begotten and nurtured. It is for these reasons we 
are glad to see a move for public playgrounds, and we 
heartily wish the movement every success. 


THE “ UNSATISFACTORY ” ECLIPSE. 

LiTTLF attention has been directed to the explanation of 
what was the principal phenomenon with reference to 
the eclipse of the sun on the 15th inst., viz., the absence 
in most cases of the more striking phenomena which had 
been predicted, and which were to be expected. The al- 
most total obscuration of the sun’s dise was attended, at 
least in London, with no corresponding diminution of solar 
light. The vulgar opinion prevalent on this account among 
the generality of the sight-seers is, that astronomy and 
astronomers were at fault; and Professor Hind, whose name 
was appended to a very popular brochure on the subject of 
the eclipse, was, as we chanced to overhear, mcntioned with 
some degree of disrespect by many of those who had gone 
out to witness the event, and were returning disappointed, 
fancying that “ after all” it had not taken place. An ex- 
planation of the fact is due, not alone to those persons, but 
to others who presumed that the obscuration of more than 
nine-tenths of the sun’s diameter would be attended with a 
degree of darkness sufficient to make visible the stars, and 
impress the beholder with feelings of awe. The explanation 
is, simply, that the belt of country throughout which the 
eclipse was nearly total was illumined by reflection from 
the surrounding clouds. The importance of the diffusion 
of solar light was well exemplified on this occasion. Had 
the sky been cloudless, or nearly so, around the horizon, 
the effect would have been far different, and more im- 
pressive. As it happened, the non-appearance of the pro- 
mised occurrences is an event as worthy of interest and 
explanation as those occurrences themselves would have 
been, and leads us to consider in what degree we are de- 
pendent upon direct and upon reflected and diffused solar 
light. 

Frescors ror tne New Parace. — Yesterday her Majesty, 
accompanied by his Royal Highness the Prince Consort, paid a visit 
to the studio of Mr. Herbert, at St. John’s-wood-road, for the purpose 





of inspecting that gentleman’s great cartoon of “ Moses bringing down 
the Tables of the fow to the Israelites.” 
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CAMBRIDGE’S CLOD CRUSHER. 


PATENT DATED 4TH AvuGusT, 1857. 
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Tuts invention, by W. C. Cambridge, of Bristol, relates to an im- 
proved mode of constructing the pressing surfaces of that class of 
clod-crushers known as self-clearers. The discs or wheels 
employed to form the pressing surfaces of this class of imple- 
ments have been made of varying diameters, and the central 
hole in the boss of those wheels having a superior diameter, has been 





made sufficiently large to enable the wheels to play freely on their | 


axle, and thus permit the wheels of smaller diameter to bear upon 
the ground. In other respects, however, all the wheels or discs of 
the set or series have been similar in construction. ‘The patentee has 
found that by making them materially different in form, both as 
respects their profile and cross section, the action of the implement is 
rendered more efficient. 

Fig. 1 is an end elevation of the improved implement; Fig. 2 isa 
side elevation of a serrated wheel, showing it applied to its axle; ani 
Fig. 3 is a section of the same; a, a, are the broad plain wheels, and 
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b, b, the narrow serrated wheels. These wheels are mounted loosely 
on a common shaft c, which has its bearings in the end frames d, d. 
The wheels 4, it will be seen, are made somewhat larger in diameter 
than the wheels, and the central hole at the boss is proportionately 
enlarged to allow for play, and thus enable the wheels of smaller 
diameter to keep in contact with the ground. The friction of the 
wheels a against the sides of these narrow wheels will have a 
tendency, together with their own weight, to keep them down on a 
level with the wheels ), and ensure their eflicient action on the clods 
which they may meet; and this rubbing action, coupled with the 
unequal speed of rotation of the adjacent wheels, will ensure the self- 
clearing of the roller from clods and other matters while it is in use. 
The patentee has found the pressing roller to work well when the 
serrated wheels have measured from half an inch to one inch in 
diameter more than the plain wheels, and when their breadth has 


| been about one-third that of the plain rollers. 


ROWLAND’S IMPROVEMENTS IN STEAM-ENGINES. 


PATENT DATED 6TH AvuGust, 1857. 
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Tuts invention, by Ellis Rowland, engineer, of Manchester, relates to 
a new arrangement of the steam engine, by which the ordinary 
piston rod, stuffing-box, and guides or parallel motion, may be 
dispensed with. In lieu of the ordinary circular steam cylinder, a 
chamber is constructed, formed either square, oblong, or of another 
shape, in which works a piston so as to slide parallel within the 
steam chamber. ‘The arrangement is also equally applicable to 
ordinary circular cylinders. 

Fig. 1 is a sectional plan of a horizontal condensing engine, show- 
ing the formation of the lengthened or continuous cylinder, with a 
slot in the centre of its length, through which the connecting rod pin 
passes to the piston; it also shows the position of the pumps at each 
end of the cylinder, and their connexion with the condenser ; also the 
valves for admitting steam from the steam chest to the cylinder; 
Fig. 2 is a view of an improved form of valve to be employed in 
combination with these engines; and Fig. 3 is a detached view of 
the piston, improved by the insertion of a ring of wood in the 
ordinary metallic packing. In Fig. 1, a, a, is the cylinder, and ) the 
piston, which may either be formed in one piece from end to end, 
or of a less diameter in the centre, as shown, each end or tep and 
bottom being made steam-tight by means of the combined wood and 
metallic packing ; cis the pin by which the connecting rod is secured 
to the piston at each end of the cylinder; a, a, is a second or 
continued cylinder d, d, within which the pistons e, e, work, such 
being continuations at each end of the piston 6, which pistons and 


valve, the steam being admitted on the internal surface or on the cup 
of the valve; this torm of valve is supplied with three or more 
apertures one of which alone is required when the least power is to 


| be obtained, only two of the four surfaces then being acted upon ; 


' these mountains. 


cylinders act as pumps, to supply the condensers g with cold water, | 
these pistons also being similarly packed; the engine acts in the | 


same manner as an ordinary engine, steam being admitted through 
valves from the steam chest, to act upon the top and bottom of the 


piston alternately at each end, and passes out through the discharge | 


ports into the condenser. In locomotive engines a double combi- 
nation of the two connected pistons and cylinders is used, that is, 
four cylinders, which occupy about the same amount of space as two 
of the ordinary construction, one pair being placed on each side of 
the engine. By this arrangement the pressure of steam is applied 
upon all the surfaces of the four pistons, when all the available power 
is required, such as in ascending inclines (or in stationary engines, 
when more machinery, &c., has to be driven) or to gradually 
decrease the amount of surface to be acted upon, by cutting off the 
supply of steam from either top or bottom surface of any of the 
pistons, and thus either gradually or suddenly at will increase or 
diminish the power of the engine, to effect which object the valve 
shown in Fig. 2 is employed, in which h is the spindle in the centre 
of the hollow conical plug or cup; ¢ and & are the exterior casing 
secured betwen the sides of two cylinders placed side by side, each 
pair of cylinders placed end to end requiring a separate or second 


| Bavaria, for a sum of more than 300,000 francs. 


when two apertures are opened the steam is admitted to three of the 
surfaces, and when all three are opened both sides of each piston 
receives the pressure of steam, the engine being then at its highest 
nominal power, 


HicuHianp Society's SuHow At ABERDEEN.—This show is to be 
held on the last two days of August and the three first days of Sep- 
tember. The sum of £911 is to be offered in premiums for stock, be- 
sides twenty-seven gold, silver, or bronze medals for various crosses, 
forty medals for poultry, and £286 in premiums for implements. It 
is anticipated that this exhibition will be one of the largest and most 
important the society has yet held. There are no fewer than eighty- 
two sections in the implement department alone. The Prince Consort 
is to visit the exhibition. 

Coa In THE Unirep Sratrs.—Mr. Blake, an American geolo- 
gist, states that the great Rocky Mountains contain beds of bitumi- 
nous coal; and about twenty-five miles south of Santa Fé anthracite 
is found in a bed thick enough to be profitably worked. Hitherto 
there has been much doubt respecting the age of the coal beds in 
Mr. Blake’s observations tend to prove that true 
coal occurs there. ‘The fossils are identical specifically with those of 
the Missouri coal measures. The coal fields are thus shown to ex- 
tend 1,090 miles west of the Mississippi, and to crop out at an altitude 
of from 6,000 to 7,000 feet above the sea. 

Forricn Jorrincs.—The library of Etienne Quatremére, the 
French orientalist, has been purchased by order of the King of 
It contains 45,000 
volumes, 1,200 of which are MSS. of great rarity. It is stated that 
a bill is to be submitted to the Chambers authorising a loan of about 


! two millions sterling for continuing the Prussian line of railway to the 


Russian frontier. There has been a remarkable dearth of water for 
some months past in the Vienna wells, and scientific men are inclined 
to fancy that the recent earthquakes have had something to do with 
it. The Turkish government has conceded the right of constructing 
arailway from Samsoun, an important port on the Black Sea, to 
Sivas, the chief town of an agricultural pasbalic, about 160 miles 
inland. Preliminary measures have been taken in Virginia to es- 
tablish a line of steam communication between that State and Europe. 
The scheme originates with French and American speculators, and 


| will be directed by a French and American board. The ships have 


yet to be built and the charter obtained. 
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308. WILLIAM Henry CrispPix, Marshgate-lane, Stratford, Essex, “‘ Improve- 
ments in the construction of bearings, beds, and sockets for axles, shafts, 
pivots, and other rotating parts of machinery.” , 

310. GEORGE CuaripGE, Pontypool Iron Works, and Ricnarp S. Roper, 
Ebbw Vale Ironworks, Monmouthshire, ‘‘ An improved mode of manu- 
facturing coke.” 

312. Joun Cuapwick, Glasgow, Lanark, N.B., “‘ Improvements in machi- 
nery or apparatus for engraving or producing printing surfaces.” 

314. Frederick Jones, Manchester, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for cutting ‘ piassava,’ or other fibrous substances 
employed in the manufacture of brushes, which said improvements are 
also applicable to other purposes of cutting.”—Petitions recorded 18th 
February, 1858. 

316. Wittiam Ritey, Liverpool, Lancashire, ‘‘An improved method of 
raising and lifting water from the bilge or holds of ships and other vessels, 
and in a pecular construction and arrangement for effecting the same ” 

318. JAMES Ciiampion, Manchester, Lancashire, ‘‘ Improvements in spinning 
cotton, silk, flax, wool, and other fibrous materials.” 

320 Epwin Maw, Doncaster Ironworks, Yorkshire, “ Improvements in the 
manufacture of iron wheels.” 

322. Isaac Brown, Carlisle. and Joun Brown, Notting-hill, Middlesex, 
‘« Improvements in machinery or apparatus for reducing bones.” 

324. WILLIAM SKALLITzKY, Vienna, Austria, ‘‘ Improvements in the manu- 
facture of socks and stockings.” — Petitions recorded 19th February, 1858. 
326. WILLIAM EpwarpD NETHERSOLE, Swansea, Glamorgan, South Wales, 

‘“« Improvements in the construction of parts of railway carriages.” 

330. Henry Epwarps, Bishopsgate-street, London, ‘‘Improvements in 
stoppers for feeding bottles and other vessels.” 

332. THomas GREEN, Leeds, ‘‘ Improvements in mowing machinery.” 

334. WILLIAM GREENE, Merlin’s-place, Clerkenwell, and MaTTHEW CHARLES 
GREENE, Hatton-garden, London, ‘‘ Improvements in joining soft metal 
pipes. 

336. ABRAHAM Myers, Hutchinson-street, Gravel-lane, Houndsditch, Lon- 
o~. ‘* Improvements in the manufacture of caps or coverings for the 
nead, 

340. WiLLtaM Betts, Wharf-road, City-road, London, ‘‘ A new manufacture 
of glazed or enamelled paper.”— Petitions recorded 20th February, 1858 

342, Joun Davis, Burlington Cottages, Queen’s-road, Dalston, Middlesex, 
“Improvements in cornets and other wind musical instruments.” 

344. WALTER Haut, Erith, Kent, ‘ Improved apparatus for working railway 
brakes.” 

346. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery for effecting the amalgamation of precious metals.”—A 
communication.— Petitions recorded 22nd February, 1858 

348. Francis Puts, Haverstock-hill, Middlesex, ‘The manufacture of certain 
hydro-carbons.” 

350. WILLIAM Jounston, Glasgow, Lanark, N.B., “‘ Improvements in appa- 
ratus for regulating or controlling the flow or passaze of fluids.” 

352. RICHARD ARCHIBALD Brooman, Fleet-street, London, * Improvements 
in apparatus for separating substances of different specific gravities.”—A 
communication from P. Imbert. 

354. Epwarp Toynzeg, London, “Improvements in the manufacture of 
manure.” 

356. JAMES BoyDeEtL, Gloucester-crescent, Camden-town, “ Improvements 
in locomotive carriages.”"—Petitious recorded 23d February, 1853. 

358. — CuakLks Hopss, Cheapside, London, ‘* A domestic bell tele- 
graph.” 

360. Epwarp Boruass, St. Just, near Penzance, Cornwall, ‘‘ Improved ap- 
paratus for separating metals and metallic ores from other mineral sub- 
stances.” 

362. JAMES HENDFRsON, Glasgow, Lanark, N.B., “‘ Improvements in shells 
or explosive projectiles.” 

364. CHARLES Kaye, Yorkshire, “ Improvements in couplings for connect- 
ing and disconnecting wagons and other carriages on railways.” 

366. ALFRED VINCENT Newton, Chancery-lane, Loudon, ‘‘ Certain improved 
means of relieving the slide valves of steam engines of unnecessary 
friction.”—A communication. 

368. ALFRED ViNceNT Newton, Chancery-lane, London, “ A mode of varying 
the leugth and reversing the direction of the throw of an eccentric, ap- 
plicable to the reversing gear of locomotives and expansion gear of other 
steam engines, and to other purposes.”-—A communication. 

372. AveusTus AppLEGATH, Dartford, Kent, ‘ Improvements in printing 
machinery.” —/'ctitious recorded 24th Febrvary, 1858. 

373. WILLIAM TaTHAM, Rochdale, Lancashire, ‘‘ Improvements in machi- 
nery or apparatus for lubricating the pistons, piston rods, cylinders, and 
other parts of steam or other engines, and which is applicable to other 
purposes where lubricating matter is required.” 

374. JOHN ARNOLD, Newton-moor, near Hyde, Cheshire, ‘‘ Improvements in 
metallic pistons.” 

375. JoHN BowEeN BaRNeEs, Summer-lane, and Joun Loacu, Caroline-street, 
Birmingham, ‘Certain improvements in apparatus for descending and 
ascending the shafts of mines or other deep pits, the descent and ascent of 
which imperils the lives of miners or others employed therein.” 

376 JAMES TEMPLEMAN, Dunfermline. Fifeshire, N.B., ‘‘ Improvements in 
the manufacture or production of artificial fuel.” 

377. WILLIAM SuaTER and SAMUEL SMITH, Bolton-le-Moors, Lancashire, 
“Improvements in machinery to be used in turning and cutting metals.” 

379. Joun TaLor Pitman, Gracechurch-street, London, “ Improvements in 
hand lever self-inking printing presses, for priuting cards, envelopes, bill- 
heads, and other articles.” —A communication from Samuel J. Smith, New 
York, U.S. 

380. ALFRED ViNcENT NewTon, Chancery-lane, London, “ Improved machi- 
nery for grinding and polishing glass, stone, metal, and other substances,” 
—A communication. 7 

381. Lazare Prosper LAMBERT ALEXANDRE, Paris, “ Improvements in ap- 
paratus and signals for preventing accidents on railways.”— Petitions re- 
corded 25th February, 1858. 

382. JAMES Morison, sen., and JAMES Morison, jun., Paisley, Renfrew- 
shire, N.B., “‘ Improvements in jacquard apparatus used in weaving.” 

333, Wintiam Compron SmitH, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of envelopes for letters and other purposes.”—A com- 
munication. bs ~ 

384. WILLIAM Cuapwick, Bury, Lancashire, “‘ Improvements in ventilators 

385. HERBERT Mackwort, Clifton, Gloucestershire, “ Improvements in the 
separation, raising, and lowering of coal and other minerals, and in cook- 
ing, and in apparatus connected therewith.”—Petitions recorded 26th Feb- 
ruary, 1858, ’ , 

387. STANISLAS Hoea, Nassau-street, London, ‘‘ Improvements in applying 
power in locomotion by which a given force may, in its effect of over- 
coming resistance, be increased and multiplied.” < 

=. James Knorr, Oakley-street, Lambeth, Surrey, ‘* An improved feeding 
rottle.” 

389. Josep TnuroporE Raymon, and ALruonse Lampert, Caledonian- 
road, London, ‘‘ Ornamenting textile fabrics.” ; ; 

391. Luet GALLI, Milan, Italy, ‘‘ A process of saperseding wood engraving, 
which he calls Gallitypy ” : 

392. WiLLiaAM Cave, Rathbone-place, London, “Improvements in appa- 
ratus for propelling vessels, carriages, and machinery.” . 

393. MicaneL Henry, Fleet-street, London, ‘‘ Improvements in electro- 
magnetic motors.”—A communication from Messieurs Grenet and Vavin. 

394 WILLIAM ARMAND GILBEE, South-street, Finsbury. London, ‘ An im- 
oe union joint for gas, water, and steam pipes, also applicable to the 

ranch pipes of fire engines. ’"—A communication. 

395. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “‘ Improve- 
ments in the branch pipes of fire engines or pumps.”—A communication. 

396. WitLiam CLARKE, Chancery-lane, London, ** Improvements In preparing 
paper for, and in obtaining, photographic proofs or impressions. —A com- 
munication from M. Niepee de St Victor, Paris.—Petitions recorded 27th 
February, 1858. 2. 

397. James GeorGe Newey, and WILLIAM MILLARS NEWEY, Birmingham, 
‘*Improvements in fa-tenings, especially for or applicable to wearing 
apparel, and purposes where a spring connexion or adjustment is desir- 
able, in arranging for sale, and packing fastenings and ornaments for 
personal wear.” ? . 

399. Anton Von Scuvrrensacn, St. Petersburg, ‘‘ An improvement in 
treating fatty and oily matters.” 5 

400. Joun HapFiELD, Chelmsford, Essex, “ Improvements in the manufac- 
ture of manure and other products, when treating sewage matters, end in 
the manufacture of colours.” 

401. Joun Kinesrorp, Field, Upper Marsh, Lambeth, Surrey, 
ments in lamps.”"—A communication from Anton Von Shut 
St. Petersburg. 











“ Improve- 
tenbach, of 


| 402 Davip GREENLY, Upper Cumming-street, Pentonville, and Tomas 


Barnabas Dart, Bedford-street North, Liverpool, “ Improvements In ma- 
chinery for boring for water, or other purposes.” 

403. HENRY MorTiMER PLa1T, New York, U.S, “ Improveme 
ing and tilling land.” 

404. Witttam Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for removing burrs and other extraneous substances from wool or 
skins.” . A communication. 

405. Wittram Epwarp Newton, Chancery-lane, London, “ Improvements 
in the treatment or preparation of maize or Indian corn, previous to 
grinding the same into flour.”—A communication. — 

406. Jonn Biuuine, Abingdon-street, London, ‘An improved throat and 
door for chimnies and flues.”— Petitions reorded 1st March, 1858. - " 

307, Jonn SKELLY, Kilcurry, Ireland, “ Improvements in carriage springs. 


nts in plough- 
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408. JonaTHan Brrcumsiaw, Lenton, Nottinghamshire, ‘* Improvements in 
machinery for dressing lace made of silk, cotton, or other material.” 

409. RicuakD ARCHIBALD Brooman, Fleet-street, London, ‘‘ An apparatus 
for separating substances of different specific gravities, and for washing 
sands ai.d earth.”—A communication from Alphonse Prestel. 

410. ABRAHAM RIPLEY, Alfred-place, Newington-causeway, Surrey, ‘‘ Im- 
provements in machinery for rolling and polishing leather, and tanned or 
untanned hides,” 

411. Joun Henry Jonxson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in surcharging or regenerating steam, and in the application of the same 
to st am engines."—A communication from John J. G. Collins, William 
A, Rho:'es, and Thomas Drake, Philadelphia, U.S 

412. WiLt1aM Hooper, Mitcham, Surrey, “ Improvements in the manufac- 
ture of buffer and other springs when vulcanised india rubber is used.” 

413. ALFRED VINCENT NEwTon, Chancery-laae, London, “‘ An improvement 
in the process of manufacturing soda and potash,”—A communication 
from M. le Chatelier, Paris. 

414. Witt1aM Spencer Drices, New York, ‘‘ Improvements in pianofortes.” 
—A communication from Speacer Bartholomew Driggs, New York, U.S. 
—/etitions recorded 2nd March, 1858. 

415. Epwarp Henry Crapock Monckton, Parthenon Club, Regent-street, 
London, * Improvements in distilling and rectifying, and ia the apparatus 
employed therein.” 

417. Paut Josepu GauTRot, Regent-street, London, ‘Instantaneous tents, 
invented purposely for the use of public vehicles called omnibuses, but 
which can be also applied to any others, open vehicles, carts, or wagons, 
and travelling hawkers, at a very low cost; new system of shelter against 
the inclemency of the weather.” 

419. BENJAMIN PARKER, Hammersmith, M‘ddlesex, ‘‘ The manufacture of 
materials for coating, cementing, becding, and otherwise protecting 
bodies, and which are also applicable to the construction or formation of 
various articles.” 

421. WitL1am ScosLe, Bow-common-lane, Mile-end, Middlesex, “ Arranging 
the retorts, furnaces, flues, communications and connexions, for the more 
economical manufacture of gas, and by which arrangement the generative 
heat may be obtained from either coal, coke, tar, or other similar com- 
bustible substances.” 

423, WinuiaM Henry GRavELy, Upper East Smithfield, London, “ An ap- 
paratus for purifying sea and other miuera] waters, and tendering them 
fit to drink.” 

425. GEORGE ARTHUR BIDDELL, Ipswich, ‘‘ Improvements in machines for 
cutting vegetables and other substances.”—Pctitious recorded 3:d Murch, 

858, 











Inventions protected for Six Months by the Deposit of a Complete 
Specification. 
422. GrorGe Jonn Parson, Adelphi-terrace, Strand London, and Tuomas 
Piterim, Bow, Middlesex.— Deposited and recorded 3rd March, 1858 
436. CHARLES EyLaNnp, Walsall, Staffordshire.—Deposited and recorded 4th 
March, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 

534. SaMUEL CUNLIFFE LisTeR, Manningham, Bradford, Yorkshire.—Dated 
9th March, 1855. : 

538. SAMUEL CUNLIFFE LisTER, Manningham, Bradford, Yorkshire.—Dated 
9th March, 1855. 

555 JAMES Murpocn Narter, York-road, Lambeth, Surrey.—Dated 12th 
March, 1855. 

591. WitutaM Huh, Birmingham, Warwickshire.— Dated 16th March, 1855. 

662. George ALLAM BareeTT, WittiaM EXxAuL, and CHuAkLES JAMES 
ANDREWES, Reading.—Dated 26th March, 1855. 

570. Winttam GaLtoway, and Joun GaLLoway, Manchester, Lancashire.— 
Dated 14th March, 1855. } 

768. Rorert WiLLIAM WalTHMAN, Bentham House, Yorkshire.— Dated 7th 
April, 1855. 

sr Joxas MARLAND, Sun Vale Ironworks, Walsden, Lancashire—Dated 
14th March, 1655. ; 

749. Freperick Joyce, Upper Thames-street, London.—Dated 3rd April, 


15. 

567. Bexvamin GoopFELLow, Hyde, Cheshire —Dated 14th March, 1855. 

574. EpMuND Jounson Mircue.i, Bradford, Yorkshire.— Dated 14th March, 
1855 

5€8. Ropert Neaue, Cincinnati, U.S.—Dated 14th March, 1855. 

572. Epwarp VINCENT GARDNER, Norfolk-street, London.—Dated 14th 
March, 1855. ys 

584. Robert More Burtt, Fairfield Works, Bow, Middlesex.—Dated 15th 
March, 1855. ; 

1207. Tuomas WATERHOUSE, Claremont-place, Sheffield, Yorkshire.—Dated 
26th May, 1855. 





Notices to Proceed. 


2792. Henry Kinsman Sweet, Northumberland-street, Strand, London, 
“Improvements in photographic portraits and pictures.”—A communi- 
cation.— Petition recorded 3rd November, 1857. 

2306. Gopwin RatLeR Simpson, and Davip CaLpow Simpson, High-street, 
Whitechapel, London, ‘ Improvements in spring blinds.” 

2811. Joun James Cousins, Park-lane, Leeds, Yorkshire, ‘“* Improvements 
in the construction of steam ploughs.” : 

2812. Hemnricu HocusTaetrer, Darmstadt, *‘ An improved machine for the 
manufacture of matches.” —/etitions recorded 5th November, 1857. 

2830. Joun PINKER, Pease-street, Hull, “ Improvements in governors for 
marine steam engines.’ J ; 

2334. WinuiaM Jekin Enwtx, Dartford Kent, “Improvements in night 
lights.”—Petitions recorded 9th November, 1857. = 

2838. CHARLES Everne Lacointr, Paris, ‘‘ A new mode of advertising.”— 
Petition recorded 10th November, 1857. sie 

2855. STANLEY WEBSTER, Bolton-le-Moors, Lancashire, ‘* Certain improve- 

=ments in machinery or apparatus for turning.” 

2856. WILLIAM Pickine, Lambeth, Surrey, ‘‘ An improved method of, and 
apparatus for, feeding steam boilers with water.”—/elitions recorded 12th 
February, 1857. 

2864. Grorce Prinry WHEELER, Abbin-hall, near Mitcheldean, Gloucester- 
shire, ‘‘ Improvements in the preparation of materials for the manufac- 
ture of paper pulp or half stuff.”—Petition recorded 14th Novewber, 1857. 

2879. Joun GevGE, Wellington-street South, Strand, London, - Improved 

t means for stopping or retarding carriages used on ordinary roads "— 
communication from William Adolphus Zempliner, Vienna, Austria. 

2884. KICHARD ARCHIBALD Brooman, Fleet-street, London, “The manu- 
facture upon circular frames of a fabric suitable for petticoats and other 
garments, and curtains and other articles of furniture, together with ap- 
paratus to be employed therein.”—A communication from Mous, Luce 
Villiard 

2887. Epwarp Dane Jonxsox, Wilmington-square, Middlesex, ‘‘ An im- 
provement in the construction of fuzee watches.”— Petitions recorded 17th 
November, 1857. ; 

2904. Wituiam Ciay, Liverpool, Lancashire, ‘‘ Improvements in metal 
knees employed in the construction of ships, buildings, railway or other 
wagons or carriages, or other analogous purposes.” f ; 

2905. Wintiam Chay, Liverpool, Lancashire, ‘* improvements in the points, 
switches and crossings of the permanent way of railways "—Petitious 1¢- 
corded 19th Noveinber, 1857. 

2933. ALFRED Vincent Newton, Chancery-lane, London, “‘ Certain improve- 
ments in sewing machines.”—A communication.— Petition recorded 23rd 
November, 1857. 

2937. JoserH ScuLoss, Cannon-street West, London, ‘‘ A so-called Diana 
Lock, or improved fastening.” — Petition recorded 24th November, 1857 

2958. SamureL Bartow Wricut, and Henry Tuomas GREEN, Rugby, “‘ Im- 
provements in apparatus used in the manufacture of bricks, pipes, and 
tiles.”—Petition recorded 27th November, 1857 

2961. ARTHUR VANDELEUR, Royal Arsenal, Woolwich, Kent, “ Improve- 

. Inents in the construction of fire-places and passages for air of air fur- 
naces, by which (without machinery) the intensity of the fire is increased, 

' asaving of fuel effected, and the smoke consumed.” 

264. ANTOINE ALPHONSE Cuasserot, Paris, ‘‘ Improvements in breech-load- 
ing fire-arms.” 

2068, Freperic Groom Gricx, West Bromwich, Staffordshire, ‘* New or im- 
a machinery for the manufacture of bolts, spikes, rivets, screw 
jlanks, and other articles of like manufacture.”—Petitions recorded 28th 
November, 1857. 

2980. Jean Baptiste Covy, Nantes, France, “ Improvements in the manu- 
facture of manure, and for the disinfection of animal and vegetable 
matters.”—/etition recorded 30th November, 1857. 

2988. Joun SumMeERs, Stalybridge, and Davin Wormaup, Dukinfield, 
Cheshire, ‘‘ Improvements in machinery for manufacturing clog-irons 
and heels and tips for boots or other coverings for the feet.” —Vetition re- 
corded 2nd December, 1857. 

3042. Tuomas WILLIAM WiLLeTT, Chancery-lane, London, “ Improvements 
in the manufacture of gunpowder, and in the machinery connected there- 
with.” — Petition recorded 8th December, 1857. 

3150. Aveustus Freperick Kynastox, Plymouth, Devonshire, “‘ An im- 
proved slip or disengaging hook.”—/etition recorded 23rd December, 1857. 
122. WitLiam WeiLp, Manchester, L shire, “ Improvements in machi- 
nery for winding yarn or thread on to 





bobbins, spools, cards or other 


similar surfaces.”—/elition recorded 22nd Janua ry, 1858. 

147 ArTHUR Birp, Birmingham, Warwickshire, ‘‘ A new or improved spring 
platform or mattress for bedsteads and other articles used for sitting, 
lying, or reclining upon.” —Perition recorded 27th January, 1858. 

184. RicHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in burners for generating and burning gas from hydro-carbon fluids."—A 
communication.—Petition recorded lst February, 1858. 





THE ENGINEER. 


260 Gzorce W. Burton, Dubuque, Iowa, U.S., “ An improved method of 
manufacturing white lead."—A communication.—Petition recorded llth 
February, 1808. 

301, GzorGr JtakeR, and Jonn Epwarp Baker, Birmingham, Warwickshire, 
“New or improved machinery for compressing and moulding powders 
and pastes.” — Petition recorded 17th February, 1858. 

312. Joun Cuapwick, Glasgow, Lanarkshire, N.B., ‘* Improvements in ma- 
chinery or apparatus tor engraving or producing printing surfaces.”— 
etision recorded 18th February, 1858. 

350. WitLiam Jounston, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for regulating or controlling the flow or passage of fluids.” 

357. Wituiam Epwarp Newton, Chaucery-lane, London, ‘* An improved 
process for producing photographic pictures or designs on the surface of 
stone or metals, so that impressions may be taken therefrom by the pio- 
cess of lithographic printing.”"—A communication from A. Cutting and 
Lodowick H. Bradford, Boston, Massachusetts, U.S —Petitions recorded 
23rd February, 1858. 

359. Sypyry Suita, Hyson-green works, Nottinghamshire, ‘‘ Improvements 
in apparatus for insuring the correct action of the safety valves of steam 
boilers.” — Petition recorded 24th February, 1858. 

376. James TemPLEMAN, Dunfermline, Fifeshire, N.B, ‘Improvements in 
the manufacture or production of artificial fuel.”"—/etition recorded 25th 
February, 1858. 

404. WiLLIAM Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for removing burrs and other extraneous substances from wool 
or skins.”—A commanication.— Petition recorded Ist Murch, 1858, 

422. Geor@r Joun Parson, Adelphi-terrace, Strand, London, and Tuomas 
Piterim, Bow, Middlesex, ‘“ Improvements in the mode of raising the 
temperature of steam generated in steam boilers, and using the same for 
working steam engines.”— Petition recorded 3rd Murch, 1858. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 





List of Specifications published during the week ending 
March 12, 1858. 

2123, Gd. ; 2124, 10d.; 2127, 1s, 5d.; 2128, 3d.; 2131, 2s. 2d. ; 2132, 6d.; 

2134, 7d. ; 2135, 3d.; 2136, 2s. 8d. ; 2137, 3d. ; 2138, 8d. ; 2139, 1s. 1d. ; 2140, 
6d. ; 2141, 3d, ; 214%, 3d. ; 2143, Od. ; 2144, 3d. ; 2145, 3d. ; 2146, Gd. ; 2147, 
3d ; 2148, Od. ; 2149, 5d. ; 2150, 1s. 3d. ; 2161, Od. , 2165, 7d. 
*,* Specitications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2257. Tuomas Forsytn, Manchester, “‘ Machinery for’ raising, lowering, 
traversing and compressing.”—Dated 26th August, 1857. 

In performing this invention the inventor employs the requisite 
framing and a screw, the screw having on it a nut-toothed whee!,—by 
which is meant a tooth wheel with a screw cut in the eye of it,—this 
wheel gearing into another wheel that is fast on a driving shaft, and on 
that shaft there is also another toothed wheel, loose or fast as required, 
and it gears into a wheel upon the screw having a different number of 
teeth in it, and being connected by a key fitting ina groove in the 
screw; but this wheel is not screwed in the eye. When less power and 
great speed are desired, the wheel on the driving shaft not gearing into 
the nut-wheel on the screw is loose on the shaft, and the traverse of the 
screw giving the lift or other desired effect is as the velocity of the 
power directly transferred through one pair of wheels into the pitch of 
the screw. When greater power and less speed are desired, both wheels 
on the driving shaft must be fast; when, on motion being given, the 
screw and nut will both revolve in the same direction at different 
speeds, and the degree of action of the machine for the effect desired 
will be changed according to the different speeds at which the nut and 
screw revolve.—WNot proceeded with. 

2261. Henry Exvin, Castle Acre, Norfolk, ‘‘ Governors for steam and 
other engines.”—Dated 26th August, 1857. 

The object of this invention is to render ball governors of steam and 
other engines more efficient in their action than heretofore. In place of 
depending entirely on the weight of the diverging balls and their con- 
nexions for regulating the movements of the cut-off valve, the inventor 
forms the upper end of the central rod or spindle of the governor hollow, 
to receive arod which carries a weight at its upper end. This rod bears 
upon the rising and falling piece or collar, which is connected to the 
diverging arms of the ball governor, and always gives the collar a 
tendency to regain its lowest position, and keep up an ample supply of 
steam to the engine. In applying this improved governor to engines used 
for driving threshing machines, it will be desirable to provide balls of 
different weights, so that, when the corn is damp, a heavier ball may be 
applied to the top of the governor. By this means increased energy 
will be imparted to the engine, which will then drive the threshing 
machine faster, and ensure the cleaners threshing out of the corn.— Not 
proceeded with. 

2262, ALrrep Vincent Newton, Chancery-lane, London, “ Means of 
operating slide valves for the induction and eduction of steam in recipro- 
cating steam-engines.”- A communication.— Dated 26th August, 1857. 

This invention is applicable to steam -engines ployed for pumping, 
and for all other operations in which a reciprocating rectilinear motion, 
and not a rotary motion, is required. It consists in certain novel means 
by the employment of which one or more slide valves have imparted to 
them, in a very sudden manner (through the direct agency of the steam 
in the valve chest of an engine, as the stroke of the piston of the engine 
terminates in either direction) the whole or part of the movement neces- 
sary to change the course of the steam through the passages to drive the 
piston in the opposite direction, 

2270. Joun Henry Curistian Lopnitz and James M‘Linrock HeEn- 
DERSON, Renfrew, N.B., ‘* Steam engines.”—Dated 27th August, 1857. 

This invention relates to various arrang of st suit- 
able for various purposes, but especially applicable for screw steamships. 
Each set of engines of this improved class comprehends four sepa- 
rate working steam cylinders, disposed in each instance in pairs 
across the ship, the pistons of each pair working simultaneously 
or in direct concert, the steam being applied through one valve 
to both cylinders, so that the whole set of four cylinders virtually 
operate like a single pair of cylinders, Under one form or arrange- 
ment of these engines, as especially applicable for screw propulsion on 
board ship, the four steam cylinders are disposed vertically, so as to form 
a parallelogram upon a single large sole or base plate, resting on proper 
bearers on the ships’ bottom. The two pairs of cylinders are disposed 
fore and aft upon their sole or foundation, which is arranged to form a 
surface condenser, being filled with tubes which are fitted with elastic 
end washers at their junctions with the tube plates, in order to allow for 
expansion and contraction. This condenser is open fore and aft to the 
sea, for the admission and exit of the water used for condensation, The 
air pump for clearing the condenser is disposed in any convenient part of 
the ship, and is actuated by a separate small or “ donkey” engine. By 
this means a constant supply of fresh water is carried to the boiler, it 
having been originally filled with fresh water. When several boilers are 
worked together, it is intended that one of the number shall be 
periodically blown out for a thorough cleansing, the blown out boiler 
being refilled with fresh water from a condenser carried in the ship. 
The piston-rods of each pair of simultaneously-acting steam cylinders 
work upwards through guides carried by an overhead diagonal framing, 
and the two rods in each case are connected to the same overhead cross- 
head, to the longitudinal centre of which is jointed the upper end of a 
descending connecting rod. The lower end of this connecting rod is 
jointed toa crank on the main or screw propeller shaft, running fore 
and aft in the keel line. Thus each pair of cylinders actuates a separate 
connecting rod and crank on the main shaft. This arrangement is also 
applicable with two cylinders as for a single engine. Under another 
arrangement the four cylinders are inverted towards the main shaft and 
cranks, and set diagonally, or at an angle of 45 deg. with the horizontal 
line, upon suitable seats or foundation pieces carried upon a bottom con- 
denser of the kind before described. The cylinders are in pairs, two on 
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each side of the keel line, and the piston rods of each pair are connected 
to one crosshead, to the longitudinal centre of which is jointed the low: 
end of a long connecting rod passing up b the individual cylind 
of the pair to a crank on the overhead main shaft. Both connecting- 
rods are jointed to the same crank pin on the main shaft, which runs in 
bearings carried by suitable frame pieces resting on the upper closed 
ends of the inverted and inclined cylind This ar may be 
applied either in paddle or screw ships: in the latter case they may be 
adapted with or without gearing. For screw propeller purposes it is con- 
venient to have the cylinders disposed with their stuffing-boxes upper- 
most, and with connecting rods working down to the main shaft beneath. 
Both of these arrangements of engines may be applied for stationary 
purposes as well as for marine propulsion. 
2276, Jonn Muckart, Montrose, N.B., “ Impr 
combustion of fuel, andthe consumption or prevention 
able to boiler furnaces,”—Dated 28th August, 1857. 

This invention relates to the arrangement and construction of boilers 
with duplex furnaces, each furnace being supplied with fuel, and worked 
in such a way that its unconsumed gaseous products shall be operated 
upon and turned to practical account by the heat of the incandescent 
fuel of the other furnace. The invention may be carried out in 
practice under various modifications. In one of these, as arranged for 
a cylindrical boiler with one central continuous flue, the boiler or 
furnace flues are fitted at their front up-take end with proper dampers 
or closing valves, which are alternately opened and closed to vary the 
course of the gaseous currents. Thus, whenever fresh or green fuel is 
supplied to one furnace the flue door on that side is closed, the one on 
the other side being simultaneously opened, The result of this arrange- 
ment is, that the gaseous matters from the newly supplied furnace 
pass all round the boiler through the proper flues, until they enter the 
other furnace, and are i by the i d fuel therein, the 
current finally passing off by the open door in the up-take of that 
furnace. When the second furnace is charged, the positions of the two 
flue doors are changed, and the gaseous matters from this furnace are 

i by the i i t fuel in the furnace, and so on. In another 
arrangement the dampers or doors for alternating the flue currents ere 
disposed at the furnace bridges, still carrying out the principle of 
causing one clear furnace to consume the gaseous matter from the other 
In a third plan the gaseous matter from the newly fed furnace is carried 
all round the boiler, bringing it out by a port in the dumb-plate of the 
other furnace, and thence over the incandescent fuel in that furnace, 
the dampers or flue doors being in this case in the dumb-plates.— 
Not proceeded with, 

2280. JULES ALPHONSE CuARTIER, Paris, “ Steam engines.”—Dated 29th 
August, 1857. 

This invention consists in constructing a steam engine with two 
cylinders in which four pistons work alternately in opposite directions, 
by which arrangement an economy of steam is obtained. The engine 
may be either vertical or horizontal. The two cylinders are cast 
together, and have one slide valve in common. In each cylinder are 
two pistons, and the steam being admitted in one cylinder causes the 
two pistons to recede from each other at the same time the two pistons 
in the other cylinder approach each other, the waste steam escaping 
through the exhaust port. These movements are effected by diagonal 
rods connecting the two opposite pistons together, This peculi 
arrangement causes the two pistons in each cylioder to meet in the 
centre of the cylinder alternately when at full stroke. 

2303. James Prrain, R . Apparatus for regulating the admission of 
air to furnaces,”— Dated 2nd September, 1857. 

These improvements relate, Firstly, to the admission of air through 
the furnace door or doors, and consist in forming the same with aper- 
tures which are caused to be closed subseq ly to hutting of the 
door or doors, and in such manner that the said closing shall take place 
at an accelerated rate. Another part of the invention relates to the con- 
struction of an hydraulic apparatus for permitting such closing. This 
invention cannot be more fully described without reference to the draw- 
ings. 
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Ciass 2.—TRANSPORT, 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &Cc. 

2246. CnuarLes CLEMENT JAMES, Norwood-green, Surrey, “ Propelling 
vessels.” —Dated 25th August, 1857. 

This invention, of improvements in propelling vessels, relates to the 
application of the direct-action of the pressure of steam upon the water 
to the propulsion of vessels. For this purpose the inventor employs one 
or more cylinders, which he places in the water, and projecting from the 
stern of the vessel, or in any other suitable position, into which cylinder 
or cylinders the external water has free ingress and egress at the rear 
end, He places each water cylinder in rigid connexion, and in a direct 
line with a steam cylinder placed inside the vessel, of the same length, 
but of smaller diameter than the water cylinder. These cylinders may 
be formed in one piece together, or may be suitably united by stays, or 
otherwise. Each cylinder is furnished with a piston packed and rendered 
steam and water-tight respectively, and having a piston rod which is 
common to both pistons, and connects them rigidly together. The steam 
cylinder is furrished with a cover on the inner end, through which a 
continuation of the piston rod passes through a stuffing box, which pro- 
jecting rod acts by suitable tappets on a valve or valves for regulating 
the admission and escape of the steam from the cylinder at the proper 
pointe of the stroke. The steam is generated in a suitable boiler, and 
is admitted only between the cover and the piston of the small steam 
cylinder. The pressure of the steam admitted between the cover of the 
cylinder and the steam piston (which is rigidly connected by its rod 
with the large piston of the water cylinder) takes a bearing on the sur- 
face of the large piston presented to the water in the one direction, and 
a bearing on the area of cover of the steam cylinder in the opposite 
direction, The area of the piston of the water cylinder being great, it 
follows, as a consequence, that the cylinders will be thrust forward by 
the pressure of steam in the cover, and with them the ship in which 
they are fixed, and that the pistons will remain almost stationary. 
stroke having been completed, the valves change and the steam is allowed 
to escape ; the pressure of the water now acts on the piston of the water 
cylinder, and forces it in the opposite direction, which makes the return 
stroke of the pistons in readiness for the next thrust stroke with the 
steam. The action and pressure of the water on the piston of the water- 
cylinder will be in the same direction as the p of the vessel.—Not 
proceeded with, 

2248. Henry Parry, Croydon, Surrey, “ Rails for railways or tramways.” 
— Dated 25th August, 1867. 

This invention consists in forming the ends of rails employed on 
railways or tramways in the following manner :—The patentee forms the 
ends of the rails for a few inches either of a solid rectangular shape, so 
as to lap over each other and form a joint, or in one end of some of the 
rails he forms a mortice, and the other of the rails with tenons fitting 
into the mortices, so as to form a joint; or he connects the ends of the 
rails together after the manner of a puzzle joint. The ends of the rails 
may be securely held together by bolts and nuts passed through the same, 

2250. Joun Penn, Greenwich, Kent, ‘‘ Apparatus for taking the thrust of 
screw and submerged propellers.”—Dated 25th August, 1857. 

For this purpose is employed a disc or plate (by preference made in 
two parts, so as readily to be fixed and removed between the boss of the 
propeller), and, where the propeller shaft passes into the ship or vessel, in 
this plate or disc are fixed pieces of hard wood at intervals, in such 
manner that the pieces of wood somewhat protrude beyond the surface 
of the disc or plate. The grain of the wood may be at right angles, or 
otherwise, to the surface of the plate or disc. ‘The disc or plate is made 
suitable for the propeller shaft to turn freely in an opening through its 
centr:, and it is applied in such manner as to hold from turning with 
the propeller shaft. The forward surface of the boss or nave of the 
propeller, or of a plate fixed thereto, is formed or turned truly, and is, 
when the propeller is at work, constantly pressed against the projecting 
surface of wood in the plate or disc, which is, as before mentioned, 
applied where the propeller shaft passes into the vessel. ‘The thrust of 
the propeller is thus received by the pieces of wood fixed to the plate or 
dise, and thus, being attached to the stern post of the ship or vessel, 
transmits to it the thrust of the propeller. The plate or disc and wood 
fixed to it being immersed in the water, will be constantly well lubri- 
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cated therewith. Although it is preferred to have the pieces of wood 
applied to a plate or dise capable of being readily removed, this is not 
essential; and in place of the pieces of wood being applied, as above 
explained, they may be applied to the boss of the propeller, or to a plate 
or dise fixed thereto, or to the propeller shaft, so as to revolve therewith ; 
in which case the pieces of wood, when the propeller is at work, will be 
pressed against a plate or surface formed or fixed around where the 
shaft of the propeller passes into the ship or vessel; and although it is 
preferred that this apparatus should be external of the ship or vessel, 
like apparatus to receive the thrust of a propeller may be applied within 
the ship or vessel, in which case the rubbing surfaces should be kept 
well lubricated with water. 

2307. Joserm Ricuarp AtHaA, Heckmondwike, WitniAmM PrArson, and 
Wituam Spure, Birstal, Yorkshire, ‘‘ Railway signals.”—Dated 3rd Sep- 
tember, 1857. 

This invention of improvements in railway signals consists in affixing 
to each locomotive engine a steam whistle, which is to be set in action by 
levers attached to the locomotive, and projecting from its side. The 
whistle is put in action by one of the levers coming in contact with pins 
or studs placed at such points upon the railway as may be requisite to 
secure the proper signals being given at the proper time, and the 
momentum of the stroke upon the levers is broken by a spring or springs. 
These studs may cither be moveable upon their axles, or fixed; or some 
of them may be moveable and others fixed in the same system of studs, 
The signals are made by arranging the levers in such a manner that ono 
lever by coming in contact with a projecting stud placed near the line of 
rails will open the steam valve, and allow the steam to rush through the 
whistle, and thereby produce a shrill sound, which will continue autil the 
engine man clears the valve, or until a second lever comes in contact 
with a second stud, which will close the valve, and stop the sound by 
preventing the steam from passing through the whistle, and at the same 
time the action of the second lever will assist in restoring the first lever 
to its original position. By the aid of moveable studs (amongst other 
advantages) an arrangement may be made so as to produce the following 
result :—A moveable stud may be originally placed in a position in which 
it would not act upon the whistle of a passing engine, but is attached to 
a lever so arranged that another lever upon the engine shall alter the 
position of the stud, and place it in such a position that it would act upon 
the whistle of any following engine. The moveable stud so acted upon 
may be attached by a wire or other means to a lever tixed further on upon 
the line, so that when the first engine, which had altered the position of 
the mounted stud should pass the fixed lever, the lever of the engine 
should come in contact with the fixed lever and restore the moveable 
stud to its original position, By this means the moveable stud 
would put in action the whistle of any engine following the first engine 
and thus warn the driver of the following engine of the risk of a col- 
lision until after the first engine should have passed the fixed lever, and 
restored the moveable stud to its original position. 

2308. Perry G. Garpiner, New York, ‘Conical coiled stecl railroad cut 
ing.”—Dated 8rd September, 1857. 
in the manufacture of the improved car spring a thin narrow 
steel plate is used, of sufficient length to form the coil in one piece. 
In order to form tiie base and apex or upper surface of the spring, so as 
that when the conical coil is finished the base and top will present a flat 
and even surface, and t :ese parallel to each other, it is necessary that a 
piece should be cut angularly from the sides of the plate which forms the 
lower and upper portion of the coil, the part of the plate forming the 
base or lower coil requiring a piece to be taken off equal in length to the 
length of the last or lower coil, and graduated in width exactly in pro- 
portion to the rise or pitch of the cone; and the part of the plate form- 
ing the upper or first coil must have a piece taken off in length equal to 
the length or circumference of this coil, and in width proportioned to its 
pitch or rise upon the cone, The end of the plate requires also to be cut 
true and straight, so as to fit into the slot in the mandril at the right 
angle; it is for cutting these plates accurately, and regulating the angle 
at which the pieces are to be cut off, and adjusting and holding the 
plates securely that the first part of the improvements are devised. The 
plates are cut or sheared when cold, and they must be cut with facility 
and rapidity in order to afford a supply for the coiling machines. ‘To 
effect this a very powerful shearing machine is required, and is provided 
by the patentee, but cannot be described without reference to the draw- 
ings. Second; in manufacturing the springs, the flat steel bar of which 
they are composed has to be creased or indented near the end which is 
first coiled. This end of the steel plate is inserted into a slot or groove in 
the mandril used in the coiling machine, by which it is held fast while 
coiled up the cone, The first turn of the mandril turns the end of the 
plate to avery square bend—almost to aright angle—and it is to pre- 
vent the steel plate breaking, and also to hold it fast upon the edge of 
the slot, that the crease or indentation is made; were it not for the 
crease the plate would either slip out, or break short off, and it has been 
found that cutting or filing a groove, or breaking the fibre of the steel, 
will notanswer, as it causes the plate to break off at the first turn of the 
mandril, The patentee has therefore constructed and invented this part 
of the machinery for indenting or pressing down into a crease the sur- 
face of the steel plate across its face near the end without breaking the 
fibre or cutting it. Third: the third part of the invention consists in 
the construction of a mandril and spiral cone together, and connecting 
and combining this iustrument with feed pressure guide and other 
machinery, in such a manner that by the revolution of the mandril and 
cone, and the operations of the other parts of the machinery, a steel 
plate of the proper dimensions shall, by one continuous movement of 
the machine, be converted into a regularly shaped conical coil, having 
equal spaces between the different coils throughout, and having also an 
even base and apex, so that when annealed and tempered it will be a 
spring. Fourth; the fourth part of the invention consists of machinery 
for disen ing the cone mandril from the conical coil of steel, and for 
turning back into place, or breaking off (as the case may be) the small 
piece of steel which has been bent nearly to aright angle in the first 
coil by the first turn of the mandril, Fifth: the fifth part of the inven- 
tion is a machine for testing and measuring the strength of the spring 
thus made aiter being annealed and tempered, Sixth: the sixth part 
of the invention consists in the improved spring prepared and made as 
above described. The machinery mentioned throughout this requires 
reference to the drawings in order to render its description intelligible. 















CLass 3.—FABRICS., 

Including Machinery and Mechanical Operations conneéted with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrice: Sve. 

2258. Wintiam Harereaves, Bradford, Yorkshire, ‘‘ Serew gills for pre- 
paring wool and other fibrous substances.”— Dated 26th August, 1857. 

The improvements comprised in this invention consist of a flat boiler 

fixed between the top and bottom fallers of the screw gills, which is to 
be heated by steam or hot water; the above boiler also acts as a saddle 
for the gills or fallers to slide upon; it also gives out a great amount of 
heating surface to the gills or fallers, which makes the wool and other 
fibrous substances to work more kindly when passing through the gills 
or fallers, Also, the patentee uses in his improvements apparatus 
heated with steam or hot water, instead of the ordinary rollers, 
for feeding the gills or fallers with, which gives a great ease to 
the gills or fallers at the time they are lashing the wool or other fibrous 
substances, By the use of the flat boiler he dispenses with the use of 
gas altogether, and gets a greater amount of heat on the gills or fallers. 
Also, he uses in the said improvements two horizontal shafts placed 
under the lower tier of the fallers, with two camsor fingers in the form 
ofa © attached to the shaft for raising and lowering the fallers. By 
the use of the two shafts with the cams or fingers attached to them, he 
dispenses with the noise of the fallers, and saves a greater amount of 
wear and tear in the cams attached to the screw shaft than what is done 
without them. 

2259. Tnomas Smiru, Manchester, “ Apparatus for embossing woven 
fabrics, paper, leather, and other materials.”—Dated 26th August, 1857. 

Instead of having the engraved roller which is used for embossing in 

one piece the whole width of the machine, or the width of the goods to 
be embossed, as now and hitherto adopted, the inventor makes a number 
of small rollers of any convenient or required length, and by means of a 
feather etged shaft, screw, slot, or any convenient method, he can 
femore and secure the exid small follers to any pattioular position on 
the rhaft, as may be required fer the pattern te be embossed) thue 





avoiding the necessity of removing a larger roller from the machine, and 
replacing it with another as may be required by the design.— Not pro- 
c0eeded with. 

2277. Rosert Wuittay, Accrington, “ Apparatus for ruling upon metallic 
rollers or cylinders for printing calico and other materials.”— Dated 29th 
August, 1857. 

This invention relates to self-acting machines or apparatus for ruling 
lines upon the surfaces of metallic rollers or cylinders, for the purpose 
of forming a ground for carrying a body of colouring matter for printing 
calicoes and other materials. The said grounds are made of diagonal or 
other suitable lines within any outlined figure or shape of any pattern or 
design, the outline being formed before hand by any of the well-known 
methods, For the aforesaid purpose the patentee indents upon a round 
or flat surface one or more sketches or repetitions of the figure or shape 
that he intends to rule, thus making an indented model of the original 
figure or shape required. This model, if round, is placed on centres, 
and geared so as to revolve in the same proportion as the revolution of 
the roller or cylinder, If the model be flat itis screwed to a slide having 
a sliding motion given to it also, in proportion to the motion of the 
roller or cylinder. In either case the model gives motion by means of a 
point to a lever and frame, working on centres in a self-acting tra- 
versing carriage, thereby regulating the movement of any suitable 
number of levers and points, placed so as to transfer the indents of the 
model to the required number of ruling points upon the roller or cylinder, 


it is conveyed through squeezing rollers in the usual manner. The clean 
water is admitted on the fabric near the squeezing rollers, and acts upon 
it before it passes between them. The fabric may be agitated in passing 
through a receptacle for the clean water before the water enters the 
cistern. When fabrics not in continuous lengths or fibrous substance, 
have to be washed by this improved inery, they are attached or 
connected to the vibrating frame or board in any convenient manners 
Modifications of the arrangements before described are also included in 
the invention.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 





2261. See Class 1. 
2264. Joun Wess, Bristol, “‘ Hopper.”—Dated 26th August, 1857. 

The object of this invention is to crush two kinds of grain simulta- 
neously through the use of one hopper only ; but the apparatus employed 
cannot be described without reference to the drawings lodged with the 
provisional specification. — Not proceeded with. 

2281. JosepH GiLBERT, Evesham, Worcestershire, ‘‘ Combined threshing 
machines.”—Dated 31st August, 1857. 

The object of this invention of an improvement in combined threshing 
machines is to effect the more perfect separation than heretofore in 

bined threshing machines of the corn from smut, dirt, seeds, white 





the traversing of the carriage ruling the lines for forming the g i 
the said lines being made of any desired width by means of the usual 
dividing apparatus for moving the roller or cylinder the required 
distance. During the return stroke after the lines have been formed the 
points are raised, and again fall upon the work at the instant required ; 
and in order to render the hine more plete and self-acting he 
attaches a stopping motion so as to work by steam or other motive 
power, and when the roller has made one revolution, or the self-acting 
carriage has given the required number of strokes, the machine stops. 
From the indents of one model he can transfer the grounds to more than 
one roller or cylinder. 

2279. Joun Fisuer, Carrington, Nottinghamshire, *‘ Bobbin net or twist 
lace.” —Dated 29th August, 1857. 

This invention has for its object an improvement in the manufacture 
of bobbin net or twist lace. Heretofore bobbin net or twist lace 
machines, working with single tiers of carriages and warps, have been 
caused to work in such manner that traversed lace has been made there- 
in having ornamental portions thereof produced in a manner of what is 
known as “ finings,” and in such machines the warps have been governed 
by separate independent instruments worked by jacquard or other pattern 
surfaces, and the bobbin or carriage threads have also been arranged to 
be actuated by independent instruments governed by jacquard or other 
pattern surfaces, but in such manner that in making the finings or 
opaque work all the bobbin threads have worked or lapped in the same 
direction in respect to the neighbouring warp threads. Now, this in- 
vention consists in producing spots simultaneously with the production 
of finings in traverse bobbin net or lace, by causing the warp threads 
and the carriage to be actuated by independent instruments governed by 
jacquard or other pattern surfaces, in such manner that when part of the 
bobbin or carriage threads lap with the warp threads to the right hand, 
other bobbin or carriage threads shall lap to the left hand, by which 
spots will be made at determined intervals, whilst traversed finings or 
opaque work is simultaneously being produced.—Not proceeded with. 

2289, Henry Coates, Crashaw Booth, Rawtenstall, Lancashire, ‘‘ Heating 
liquids used in bleaching, dycing, soaping, clearing, and sizing.”—Dated 
Ist September, 1857. 

It has hitherto been customary in heating liquids used in bleaching, 
dyeing, soaping, clearing, and sizing, to blow steam into the liquid to be 
heated through a perforated pipe. This mode is found objectionable in 
many processes, as the condensed steam weakens the dye or other bath 
to be heated, and the steam entering the cold liquid causes in some cases 
a vibration that is very injurious to the machinery and apparatus em- 
ployed. The steam in some cases blows through the liquid to be heated, 
and is thus wasted. Now, in order to remedy these evils the inventor 
causes steam, hot air, or other heating ageut to pass through pipes or 
chests placed in the vessel containing the liquid to be heated.— ot pro- 
ceeded with. 

2292. Henry Rawson, Leicester, ‘‘ Combing wool and other fibres.”—Dated 
Ist September, 1857. 

This invention consists in applying drawing rollers in a horizontal 
position, or nearly so, within circular or endless combs used in combing 
wool and other fibres, 

2296. Eruraim Tay.or, Blackburn, ‘‘ Looms.”—Dated 1st September, 1857. 

‘The patentee places a bar or rod under the yarn beam, and connects 
it to a spring, one end of which is fixed to the framing of the loom, the 
said spring giving resistance to the bar, and also to the beam by con- 
necting them together with a hooked rod; the height of the hook is 
adjusted by a handle and lever, and retained in its position by a pin 
placed in a hole in the bar in which there are several holes, one of 
which is chosen according to the position required, When necessary he 
attaches to the aforesaid spring an additional spring, so as to press upon 
the bar or rod after the bar has attained a certain height, thereby 
giving it an increased resistance, thus adapting it for the yarn beam 
when weaving twills or heavy cloth. For weaving light descriptions of 
cloth one spring will be found sufficient. Or instead of the additional 
spring he gives a check or resistance to the yarn beam at each stroke or 
beating up of the loom, by causing an arm or lever to press down the 
cord connected to the beam and spring, the said lever being connected 
to the sword arm, or acted upon by a single tappet on the crank shaft, or 
a double tappet on the tappet shaft. These arrangements are for the 
purpose of superseding the levers and weights usually attached to the 
yarn beam, and for giving it an easy and steady motion. 

2299, Evan Leto, Manchester, ‘‘ Apparatus used in preparing and spinning 
cotton and other fibrous substances,”—Dated 2nd September, 1457. 

This invention, which is an extension of, or improvement on, the in- 
vention for which letters patent were granted to the patentee and George 
Peter Leigh, dated the 4th day of September, 1856, No. 2054, relates to 
further improvements in the construction of hollow top rollers, turning 
upon stationary spindles, used for drawing cotton and other fibrous sub- 
stances, and in such a manner that they may be more effectually lubri- 
eated than heretofore, the covering of the rollers becoming more 
durable, and the preventing of slipping and irregularities consequent 
thereon in the drawing of the fibrous materials, Instead of having the 
dead or stationary spindle on which the bosses or rollers revolve turned 
parallel with grooves cut for the purpose of conveying and retaining oil 
or other lubricating matter, he makes the spindle taper at each end, so 
that the ends project in a taper form from the end of each boss, the 
latter being well polished and countersunk by the inner edge being 
rounded, When oil is put on either taper end of the stationary spindle 
it immediately flows to the underside or edge, and the moment it comes 
in contact with the countersunk edge of the boss or roller it is drawn 
into the interior, and lubricates the spindle and roller. A number of 
loose bosses may be placed upon one spindle sufficiently long to extend 
trom stand to stand, which spindle may be weighted in two or more 
places, thereby dispensing with the ordinary cap bar, and preventing 
the slipping and irregularity caused by the difference in diameter 
arising from the unequal covering with leather, cloth, or other flexible 
material. The ordinary roller may be altered so as to have one loose 
boss, and obtain some of the foregoing advantages. 

2300. Tuomas Harpcastir, Bradshaw, near Bolton-le-Moors, ‘‘ Machinery 
for washing textile fabrics and fibrous substances.”—Dated 2nd Sep- 
tember, 1857. 

This invention consists of a vibrating frame or board, to which are 
attached rollers, pulleys, or guides, around or through which the fabrics 
to be washed pass. The vibrating frame or board may be double or 
single, and works in a closed cistern partly filled with water. The 
fabrics to be washed are stitched together end to end, and are taken 
through the guides, or over the pulleys or rollers, the action of the 
vibrating frame or board raising the fabrics partly out of the water, and 
then striking them in the water rapidly, thereby effectually removing the 
Joose impuritics. When the rollers, pulleys, or guides are attached to a 
vibrating board, the fabrie when struck on the water is also acted upon 
by the board, end when the rollers, pulleys, or guides are attached to a 
vibrating frame, etationary boards or guarde may be placed within the 
Bistern either above or below, or both, for the fabric to etriks against, 
After ths fabric hae been operated upon in the cistern ae above deotribed, 
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coats, and other foreign matters, and also to deliver the corn in a 
polished and bright state from the machine. This the patentee effects 
by placing at the upper part of the machine, in a horizontal position, a 
cylinder composed of wirework or metal, within which is mounted an 
agitator consisting of a shaft extending the whole length of the cylinder, 
and furnished with radial inclined blades, The corn, as it is threshed 
and riddled in the machine, runs into the elevating box, and is raised 
thence by an endless band of buckets, and is discharged into a hopper 
above, from whence it passes to the cylinder of metal or wirework 
before mentioned, where it is acted upon by the blades of the rotating 
agitator, which, as they revolve, cause the corn to rub against the 
interior of the cylinder, and thus free it of all extraneous matters, 
which are discharged through the meshes or holes of the wire or metal 
cylinder, and are conducted away to a receptacle below. The agitator 
receives its motion from a pulley on the shaft of the main drum, which 
causes it to revolve rapidly, and propel the corn onward through the 
entire length of the wire or metal cylinder, and discharge it into a long 
narrow opening through which it falls on to a riddle below. By this 
riddle it is separated into best, tail, and other quantities of grain in the 
usual manner. The opening through which the corn falls from the 
wire cylinder to the separating sieve below is made long and narrow, in 
order that the grain may spread and present to the fan a broad surface 
for the current or blast of air to act upon. 

2285. Hexry Brixsmeap, Ipswich, “ Beaters of threshing machines.”— 
Dated 31st August, 1857. 

In this invention the face or acting part of each beater of a threshing 
machine is constructed of a screw or instrument with inclined threads 
or projections around it, which is affixed or applied to the face of the 
beater in such manner as to act as a fixed instrument, presenting only 
part of its circumference when at work, but capable of being readily 
changed in position in order to bring a fresh part into position when 
the part which has been in action for some time has become worn. 
This is conveniently accomplished by mounting the screw or instrument 
on centring points or axes at the ends, and by having two or more clamps 
fixed over the ecrew or instrument into the supporting intermediate rings 
of the drum. The threads or projections of the screw or instrument 
being cut away where the clamps come, in order that the clamps may 
not enlarge the diameter of the screw or instrument. 

2201. Grorce Beit, South Inch-Michael, Perth, “ Reaping and mowing 
machines.”—Dated Ist September, 1857. 

This invention relates in the first instance to the propelling or 
actuating reaping machines of various kinds, the draught pole being 
moveable instead of being fixed, as is usual in such machines, and there 
is a separate pole for steering by. The draught pole works above the 
steering pole, and is furnished with a strong spring. The fan or reel 
for gathering the severed grain is capable of being raised and lowered, 
by means of a cord or chain to be worked by the attendant at the steer- 
age pole, so that the proper elevation to suit the crop can be easily 
secured whilst the machine is actually at work. The reaping cutter is 
worked, by causing the cutter bar to revolve from one end being coupled 
to a lever actuated by the driving wheels of the machine. The holding 
fingers have the loose part above instead of below the cutting knife. 

2298. RupotreH Sack, Loeben, near Luetzen, Prussia, ‘‘ Ploughs.”—Dated 
1st September, 1857. 

This invention relates to a peculiar construction and arrangement of 
ploughs whereby a greater depth of land can be ploughed, and with less 
draught than could be effected by the ordinary ploughs, whilst better 
work is plished, i h as the under soil is completely raised 
and turned over the surface soil. According to this invention two sets 
or pairs of coulters and turn-furrows are used, placed one set in front of 
the other, and both cutting in the same line, but at different depths 
The front coulter and turn-furrow, which may be of the ordinary 
construction, serve to cut and turn over the surface of the soil to the 
depth of from four to six inches, whilst the succeeding coulter and turn- 
furrow penetrate considerably deeper, say from ten to fifteen inches 
below the surface, by which means the under soil is loosened, elevated, 
and turned over upon the soil previously turned over by the front 
coulter and turn-furrow. In order to effect the raising and subsequent 
turning of the under soil the patentee makes the second turn-furrow 
in one piece, but with two planes or surfaces. The front portion has a 
nearly horizontal transverse section, but is inclined upwards and side- 
ways towards the back and right side gradually, somewhat after the 
form of a horizontal wedge, and serves to raise up the under soil to the 
surface, whilst the back portion or surface of the turn-furrow is bent 
over into such a vertical angle as to turn over the lower or under soil 
upon the soil turned over by the front turn-furrow, and smooth or 
mould the ridge thus formed. These two combined surfaces of the 
turn furrow constitute one of the main features of this invention. In 
order to reduce the friction of the plough, and thereby reduce the 
draught, that is to say, the power required to draw the same, he employs 
anti-friction rollers, which are made adjustable in the plough body, the 
one being horizontal and projecting slightly from the land side of the 
plough, whilst the other is vertical and projects below the under side of 
the plough body, so as to run on the bottom of the furrow, the appli- 
cation of these anti-friction rollers forming another important feature 
of the invention. The beam of the plough is attached by a universal 
swivel joint to a vertical sliding frame carried inside another frame on 
an axle in front of the plough, which axle carries a pair of large 
running wheels. The depth of the furrow is adjusted by means of a 
screw spindle in connexion with the inner or sliding frame above 
referred to. A short chain connects the top of the fixed vertical frame 
to the beam, so as to keep the frame in a vertical position, whilst a 
double chain connects the beam with a bolt or pin in the lower end of 
the inner frame. One of the large running wheels which runs upon the 
surface of the unploughed land is made adjustable in height, for the 
purpose of enabling it to be raised or lowered whilst the opposite wheel 
runs in the bottom of the adjoining furrow. For this purpose the axle 
is made in two parts, and each part is bent to a vertical position, the 
two vertical portions of the axle being secured together by suitable 
cramps or rings tightened by set screws. 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, ana 
House Fittings, Warming, Ventilating, Sc. 
2329. Perer ARMAND le Compte de Fontatyrsoneav, South-street, Finsbury, 
** Doors.” —A communication.—Dated 7th September. 

This invention consists in a certain appendage or apparatus applied 
to doors, for preventing draughts or currents of air from under the 
same, which apparatus is composed of two narrow strips of wood (oak 
or mahogany being preferred) connected edge to edge tegether by 
hinges, One of the strips termed the “ connecting piece " is sectred to 
the lower part of the doot, The other strip, termed the “fap,” hange 
in tuch a position that, When the doot fs closed, it may cofer any 
prening which may exist between the floor and the doof ‘Wher ths 
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door is opened the flap turns on its hinge by the action of the spring, so 
as to form an angle of about 45 deg., which permits it to pass freely 
over a carpet or other obstacle without hing the same. On closing 
the door the flap is brought again into a vertical position by its being 
pressed against the door post, or a stop suitably placed for that 
purpose. To explain the action of the apparatus:—Suppose it to be 
applied as above described, and the door closed. In this case the flap, 
notwithstanding the action of its spring, will be maintained in a vertical 
position (as regards its transversal section) in consequence of its being 
pressed against the lock side-rabbit of the door frame, and, as in 
this position its lower edge touches the floor, all currents of air will be 
intercepted. But if the door be now opened, the flap, no longer 
retained in a vertical position by the pressure of the door frame, and 
by its spring, describes a segment of a circle of which its hinges may be 
considered as the centre, and assumes immediately an angle of 45 deg., 
which is sufficient not only to detach it from the floor, but also to cause 
it to rise considerably above the same, so as to clear a carpet or any 
similar obstacle. On closing the door the flap naturally resumes its 
vertical position. 

2331. Tuomas GoopcuILp, Guildford, Surrey, ‘‘ Stoves and fire-places.”— 
Dated 7th September, 1857. 

This ‘invention consists in combining the following parts :—Below the 
ordinary bottom grating or fire-bars of a stove or fire-place, a drawer or 
pan is applied, suitable for preventing air passing up through the 
grating at the bottom, and amongst the fuel thereon, and also suitable 
for receiving any dust or ashes, which may descend through between the 
bottom bars. An ordinary false bottom is put into grate, and the 
original bottom made air-tight, or the ordinay bottom is made air-tight 
only. The front fire-bars as well as the bottom grating are fixed and 
stationary, as heretofore ; they, in fact, constituting an ordinary stove or 
fire-place. The sides and back of the fire-place aye fixed and solid, so 
that no air may pass through them to the fuel. In front of the front 
fire-bars is a sliding guard or screen, which, by preference, has 
openings im it glazed with pieces of talc, or it may be entirely closed. 
In using such stove or fire-place, the same is filled with coal, and the 
upper surface thereof is lighted, the upper edge of the screen or guard 
having been brought below the top fire-bar of the stove or fire-place, 
and the guard is to be lowered from time to time as the upper surface of 
the fuel consumes away. By these means the fuel is. economised to a 
very considerable extent, and the smoke or products produced from the 
fuel below (by the highly heated fuel above) will pass up through and 
amongst the well ignited fuel on the upper surface, and the giving-off 
smoke to the chimney will be, for the most part, prevented. 

337. Lovis ALExiIs Impert, Trevelly, near Avallon, France, “An iron 
straight-edge holder, designed for strengthening walls, edges, or mould- 
ings.”—Dated 7th September, 1857. 

This invention consists in a pointed iron cramp intended to facilitate 
the masons’ work when straightening the wall's edges, or making plaster 
moulding, the said iron cramps being driven into the wall to hold the 
straight-edge used in making such kind of work, The heel of the iron 
cramps is provided with a pressure screw suited to hold the straight- 
edge, which can thus be shifted and regulated to its precise position.— 
Not proceeded with. 

2345. WittiaM Howarp, Great Queen-street, Lincoln’s-inn-fields, London, 
** Apparatus for supplying air, medicated or pure, to persons in confined 
apartments, and other places requiring ventilation.” — Dated 8th 
September, 1857. 

This invention, of improved apparatus for supplying air to persons in 
cenfined apartments and other places requiring ventilation, is intended 
to be applied to such places as hospitals, ships’ cabins, or holds, mines, 
and other analogous places, and consists in the use and application of an 
arrangement of pipes and tubes communicating with the open air, and 
fixed in any convenient manner along the roof or other suitable part of 
the room or place. These supply pipes or mains, as they may be called, 
are provided with any suitable number of flexible branch pipes, to the 
ends of which are adapted mouth pieces furnished with clack valves, one 
of which opens inwards to admit air from the main, and the other 
valve opens outwards to allow the vitiated air expired by the wearer to 
escape. The inventor also proposes to make a portable apparatus to be 
used by persons having occasion to enter sewers, or other places where 
they will be liable to be exposed to a fetid or impure atmosphere that 
would be deleterious to health. Such an apparatus would consist simply 
of a double valve mouth-piece to cover the nose and mouth, attached to 
one end of any convenient length of flexible pipe or tube, the other end 
of which should remain open.—Not proceeded with. 
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Ciass 6.—FIRE-ARMS.—None. 


CLass 7.—FURNITURE AND CLOTHING. 


———— 

Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, §c. 

2319. James NuTratt, Silver-street, City, and Louis STEAN, Goswell-street, 
London, ‘‘ Gloves.”—Dated 4th September, 1857. 

This invention, which has for its object the pointing and ornamenting 
of fur gloves with a view to their presenting a more finished and elegant 
appearance than hitherto, consists in inserting or attaching to the backs 
of the said gloves, by sewing, gumming, or otherwise, plain or ornamental 
points of the same or other suitable materials, such as leather, velvet, 
silk, cloth, braid, carding, or otherwise; the backs of the said gloves 
may be also ornamented by pointing, staining, or extracting the colour, 
so as to present the same or similar appearance. In like manner the 
gauntlets or wrists of fur gloves may be ornamented with any appro- 
priate device or design. 

2320. Uxran' Scorr, Camden-town, ‘‘ Machines | for cleaning knives.”— 
Dated 5th September, 1857. 

First, the improvement consists in coiling a piece of buff leather, felt, 
or other similar material, and placing it in a cup when coiled, leaving a 
portion to project beyond the edges of the cup to form the cleaning 
portion of the buff leathers. The patentee then places two such cups, 
having sockets fixed or cast on their backs, to two spindles fixed epposite 
to each other, and the spindles not projecting through the cups. He 
then places two springs, one at the back of each cup, and a cog wheel on 
each spindle, having a spring between the cup and the cog wheel to 
press the faces of the buff leathers together. He then gives a rotary 
motion to the machine by having two other cog wheels to work with the 
two fixed at the back of the cups, by having a handle fixed at the end of 
the shaft having the two cog wheels upon it. Secondly, instead of 
coiling the leather, felt, or other similar material, he has the cups 
made with grooves to hold the leather, felt, or other similar material 
in its place. He then fixes a bevelled wheel at the back of each of 
the cups, with the slots in them containing the buff leathers or 
other material, with a spring placed between the cup and the 
bevelled wheel to press the surfaces of the cleaning surfaces together. 
He then fixes them on spindles, as in the other machine. He 
then places a bevelled wheel across to connect the two wheels 
together at the back of the cups. He then gives a rotary motion 
to the machine by fixing a shaft and handle to the cross bevelled 
wheel, which will make the cups revolve in opposite direction to each 
other. The cups can be made of wood or metal or other material, anJ 
the outside case of wood and metal combined. 

2323. Jouy Kixe, Cannon-street, London, “Improvements in the manu- 
facture of boots and shoes, and in machinery for that purpose.”—A com- 
munication.”—Dated 5th September, 1857. 

The inventor places the insole of a boot or shoe upon a last mounted 
with the bottom upwards in a machine. The upper leather is placed 
round the last, and its edges are brought over the edges of the insole, 
and are seized by a series of pincers or grippers attached to levers. 
These levers are drawn back and secured by ratchets, and the upper 
leather is thus stretched and made to fit closely and smoothly on the 
last. The toe of the last rests upon a pad, and it is secured by a strap 
or straps drawn down by levers. The edges of the upper leather are 
secured by a few tacks to the insole, The edges of the upper leather 
and of the insole are coated with cement before placing them in the 
machine, and they are heated after they are fixed upon the last, by 
which means the cement is softened and caused to adhere, The tacks 
are afterwards removed. The eement ie prepared by diesolving from 
four to sit parte of guttapercha and one bf cadutehous, of other 

itabie pemein, in blewphures of carbon, and mining the eolittens: 

fast, With the wpyer leather and the incols, fe placed in o pists 





between two dies or jaws, and two wedges or fingers jointed together are 

passed along it, so as to smoothe down the creases in the leather, while 

the union of the insole and the upper leather is completed by the 
pressure. The sole is now cemented on the insole, and on the 
edges of the upper leather, and is pressed firmly upon them by means of 

a machine in which several metallic straps or moulds are drawn down 

upon the sole by means of levers. The sole and heel are stamped out by 

cast iron dies in an eccentric or other press, and the heel is filled with a 

composition of gutta-percha, white resin, or galipot, or turpentine, 

scraps or raspings of leather, and drying oil heated and mixed together. 

The boot or shoe is placed with its last in another machine, in which it 

is surrounded by a metal plate or guide corresponding to the proper 

form of the sole. A small plane or cutter is passed round this guide, 
and pares the sole to the proper form. The finished boot or shoe is 
then removed from the last. The lasts are made of iron, with an 
inclined piece from the top to the instep, which is capable of being 
raised and lowered by a screw. A gas burner, having a number of jets 
arranged so as to correspond with the form of the sole, is employed for 
heating the cement. The surfaces which are to receive the cement are 
previously scratched by means of a card cylinder or roller covered with 
teeth or spikes.—Not proceeded with, 

2324. WituiaM Epwarp Newron, Chancery-lane, “Clocks or time- 

keepers.”—A communication,—Dated 5th September, 1857. 

This invention has for its object to simplify the mechanism of time- 
keepers, particularly such as are used as turret clocks, and to place the 
pendulum or balance wheel without the reach of any extraneous 
influences that may be brought to bear upon the framework, hands, or 
mechanism of the clock, and also to reduce the friction between the 
driving mechanism and the pendulum, These ends are gained by a 
peculiar means of connexion between the driving mechanism and the 
pendulum, and by a method of transmitting motion from the prime 
mover to the various parts of the clock. The invention also consists in 
certain improvements in the details of the clock which cannot be 
described without reference to the drawings. 

2327. PETER ARMAND LE ComMTE DE FonTAINEMOREAU, London, “ Timekeeper- 
dial, showing the exact time in different countries.”—A communication.— 
Dated 5th September, 1857. 

This invention consists in forming a universal comparative dial, by 
making upon it as many concentric circles as there are towns at which it 
is required to know the relative time. The circles are divided into the 
same number of parts, without regard to their diameter, and they are 
disposed according to the difference of longitude between the towns. 
By these means a hand from the centre touching the principal circle at 
any point will indicate in its passage the exact time atall the towns 
marked on the dial. For the use of electric telegraph machines, the 
dial representing the corresponding stations must be formed of circles 
divided into twelve or into twenty-four hours, if there is a difference of 
more than sixty minutes between the time at these stations, or in case 
it is required to distinguish the hours of the day from those of the night. 
The dial is provided with only one hand, If there is another hand it 
can only be employed for one locality. For the use of railways the dial 
representing the corresponding stations between which there is not 
more than an hour's difference should be formed with several circles, 
divided into twelve hours, or of one circle divided into twelve hours, and 
the others into sixty minutes, and provided with two hands as usual. 
This universal comparative dial is applicable to clocks in general. If 
horizontal lines be substituted for circles a table may be formed, based 
exactly on the same principle, viz., the lines will represent different 
towns, and being divided into as many parts as the circles, may be 
placed according to the difference of longitude between the towns, 
which they represent, so that if a plumb line be moved at the upper 
part of the table it will indicate on its passage the corresponding time at 
each place. 








2336. Urian Scorr, Camden-town, London, “‘ Improvements in boots and 
shoes, applicable in part to shoes for horses.”—Dated 7th September, 
1857. 


First, these improvements in boots and shoes consist in using india- 
rubber, in combination with metal and leather, or other suitable material, 
in the manufacturing of soles and heels of boots and shoes, and making 
them elastic when the pressure of the foot is exerted uponthem. He 
takes a pieee of metal, or other suitable material, the shape of a sole or 
heel of a boot or shoe, and fixes it firmly to the sole or heel of the boot 
or shoe, by screws or some other similar contrivance. He then places a 
piece of india-rubber the shape of the sole or hee! on the piece of metal, 
which is tapped to receive one or more screws or studs. He then takes a 
piece of metal the shape of the sole or heel of a boot or shoe, with stud 
or screw holes, to fix into the inner plate with the india-rubber between ; 
and on the outer side of this plate are spikes projecting to receive the 
leather or other wearing surface. Or the outer plate can be made 
thick, so as to be the wearing part of the sole or heel of the boot or 
shoe. The plates are made with flanges to lap partly over the india- 
rubber to keep it in its place, Secondly, the improvements consist in 
making the shoes of horses in one or more parts, and placing india- 
rubber, or other elastic or soft material, between the inner and euter shoe, 
similar to the boot and shoe heel already described. He corrugates the 
outer shoes to prevent the horses slipping, and nails them as usual when 
no india-rubber is used. The nail holes are sunk below the corrugations. 
When the two shoes are used with the india-rubber or other material, he 
nails the inner shoe on in the usual manner to the horse's foot; the 
outer shoe he fixes to the inner shoe with studs and screws, with the 
india-rubber between them, so that when the horse strikes the ground it 
will prevent concussion to the horse's hoofs. He, in s»me cases, keeps 
on the horse's shoes by clips being placed around the inner shoe, when 
two shoes with the india-rubber between are use!, and the clips are 
placed round the outer shoe when one only is used. In the single or 
double shoe with clips he uses a joint in front or at the sides to allow the 
horse's foot to expand. He then fixes a bani of india rubber or other 
material across the jointed shoe, and one also in the side of the hind 
clip to go across the upper part of the foot, and to fasten on to the oppo- 
site side towards the heel of the horse, to keep the shoes on without the 
use of nails. 

2353. Henry Lawrorp, Berners-strect, London, “‘ Improvements in the 
manufacture of dining tables, expanding and contracting tops, applicable 
= to other expanding and ¢ »:tracting planes.” — Dated 10th September, 

te 

The object of this invention is, that the flaps or extra tops shall rest 
when not required in the plane underneath and parallel with the fixed 
tops, and so draw out as the slides expand to expand the plane, and to 
fall and contract also into the allotted space underneath the fixed tops, 
The precise character of this invention cannot be described without re- 
ference to the drawings. 





CLass 8.—CHEMICAL, 


Including Specia Chemical and Pharmaceutical Preparations, Fuel | 


and Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tunning, Bleaching, Dyeing, Calico- Printing, Smelting, | 


Glass, Pottery, Cements, Paint, Paper, Manur« 8, Ke. 
2311. Louis Moreau, Paris, ‘* Apparatus for carbonising peat, wood, and 
other combustible matters.” - Dated 4th September. 1857. 

This invention relates to apparatus for carbonising peat, wood, lignite, 
anthracite, or bituminous coal, and other combustible materials, the 
object being principally to obtain perfect carbonisation with the smaliest 
amount of expense and trouble, and in carbonising materials which 
easily crumble, such as peat, so as to prevent this effect to some extent. 
The apparatus cannot be described without reference to the drawings. 

2313. Tone Peritsean, Hatton-garden, London, ‘‘ Aluminium and mag- 
nesium.”—Dated 4th September, 1857. 

This invention consists in transforming the aluminium and mag- 
nesium of mineral substances into sulphurets, then separating the 
sulphur by the aid of carbon, or a hydro-carbon, or of metals, at a high 


temperature, so that the aluminium or magnesium may remain in a 
| 


metallic state in the crucible. 


2322. Ricuarp Jouxsoy, Blackburn, “ Purifying and filtering water.” 


Dated 5th September, 1857. 


This invention relates to the purification of such water as contains 


mineral eubstances in soluticn, and ceneiste in removing these substancer 
by the influenve etd chomical action of the alr, atid separating vegetebir 
Subetande ot other Imptrities by Alteting This is te be efferted by 
tatizing the waier t¢ pase through ths atmespliers fer some dietanee in 


small masses, such as jets, sheets, or streams, and to fall upon a layer of 
broken slate, stone, &. By this means the substances held in solution 
by carbonic gas are separated and precipitated on the slate, &c., forming 
the first bed or filtering layer. The water thus treated, and having 
passed through other filtering beds, will be perfectly purified, and free 
from all vegetable, mineral, and other extraneous substances, 

2325. WILLIAM Epwarp Newton, Chancery-lane, London, “ Composition to 
be employed in the preparation of pigments.”—A communicatica.—Dated 
5th September, 1857. 

The First part of this invention relates to a method of producing mix- 
tures er compounds of alumina with other earths or alkaline earths as 
bases for pigments, and for the preparation of the material used by paper- 
stainers under the name of “satin white.” For this purpose the 
inventor mixes sulphate of alumina, alone or with a smal! proportion of 
alum, with about one-third its weight of slaked lime, ina pug mill or 
other convenient apparatus, water being added gradually during the pro- 
cess of mixing, until the whole is brought into the state of a rather liquid 
paste. When a thorough admixture of the ingredients is effected, the 
pasty mass is allowed to pass out of the mixing vessel, and is washed 
with a considerable quantity of clear water, and then conducted into a 
filter where it is separated from the water. The Second part relates to 
the substitution of sulphate of alumina instead of alum in the prepara- 
tion of pigments, especially Prussian blue and the class of pigments 
termed lakes. 

2334. BENJAMIN PARKER, Hammersmith, “‘ A new elastic composition for 
coating, cementing, bedding, and otherwise protecting bodies, also ap. 
plicable to the construction or formation of articles to which it may 
suitable.”— Dated 7th September, 1857. 

This invention relates to the preparation of elastic composition by the 
combination of certain materials. The patentee combines india-rubber 
with four times its weight of coal or other tar, sufficient to form a thin 
pasty solution, then adds an equal weight of chalk or other suitable 
material, about 1-200th of sulphur, and with these materials he in- 
corporates flax, cotton waste, &c., to give a tenacious character to the 
whole. It is then rolled into sheets, or pressed into moulds, or spread 
over and pressed into perfect contact with the surface to be protected, 
and may then be hardened by the action of steam at a high temperature 
within a close chamber, aided by sulphuric, muriatic, or other acid. —Not 
proceeded with, 

2350. Epwarp LAvenpDeR, Aston-street, Limehouse, “ Distilling products 
from coal.”—Dated 9th September, 1857. 

This invention consists in subjecting coal to the action of superheated 
steam in a suitable chamber or vessel, for obtaining products by dis- 
tillation, For this purpose the chamber or vessel may be of cast iron or 
other suitable material, and it is preferred that the highly heated steam 
should be introduced under a perforated false bottom on which the coals 
are placed. The vessel or chamber should also be provided with an 
opening and door or cover, to facilitate the charging and removal of 
coke; also an opening or passage. with suitable pipe, to a condenser for 
the products distilled over, In some cases the products are to be con- 
densed into acidulated water. The chamber or vessel is not to be heated 
externally, and it is desirable that it should be coated externally with 
non-conducting materials. 

2356, MARIN JosEPH ALPHONSE MILLE and FRANgOIS CANAL, Paris, ‘ Gas.” 
—Dated 10th September, 1857. 

This invention consists in the use of tar and other residues, arising 
from the manufacture of gas and other tars, resinous or fatty materials, 
mixed with thin shavings, or chips, or pieces of wood, and al! kinds of 
saw dust of wood. This mixture is distilled in an ordinary gas apparatus, 
and the gas resulting purified by ordinary means. By this method a 
very pure and cheap gas is obtained, of good lighting power. The pro- 
portions of the various substances employed are a; follows :—500 parts of 
the residue of the gas or of fatty material; 1,000 parts of saw dust; 
500 parts of wood shavings, chips, &c. In various experiments the 
inventors have found these proportions to be very suitable, but they may 
be varied according to the nature and supply of the material, and also 
according to the quality of gas to be produced.— Not proceeded with, 

2364. Gustav Bruninenaus, Dortmund, Prussia, “ Treatment of iron ore 
—_ iron) for the production of iron and stecl.”—Dated 10th September, 
These improvements relate to manufacturing malleable products from 

crude fluid iron directly, by means of chemical re-agents, Pig (crade) 

iron running out from the blast furnace, or from an ordinary re-melting 
cupola, or reverberating furnace, is introduced in sufficiently large mass 
into a basin or basins placed near the blast or other furnaces, and lined 
with fire-clay, &2., and bedded in sand, cinders, or other materials, to 
avoid the escape of heat. Before the introduction of liquid metal, the 
basins may be heated to a degree sufficient to prevent irregularities and 
failures, whilst the mass of metal ts entering in a liquid state. No 
further heat will be wanted, because the process, by means of chemical 

re-actions, produces a quantity of heat sufficient to keep the metal in a 

fluid state until the chemical actions have ceased. All crude liquid fron 

ruaning from the blast furnace must be considered as a combination of 
iron with carbon, and other earthy and deleterious substances, and it is 
impossible to manufacture it into malleable products without removing 
such extrancous alloy, which, hitherto, has only been performed by 
operations that are very expensive, besides involving material faults and 
imperfections in point of quality. It is, therefere, of the greatest 
importance to make malleable products directly out of crude liquid iron, 
simply by the introduction of chemical re-agents (as alum, sulphate of 
iron, manganese, &c., &c.) which, by their di position and bi 

tion with the deleterious substances or alloy, remove such substances, 
together with such amount of carbon as may be required. These 
re-agents, by being decomposed in close contact with the liquid metal, 
supply a convenient quantity of oxygen, &c. As soon as such union of 
the molecules of metal and re-agents is established, one part of the 
oxygen, as well as the hydrogen otf the re-agents, enters into combina- 
tion with the carbon, the sulphur, and phosphorus of the metal, The 
substances thus produced, such as hydrogen, sulphur, carbonated 
hydrogen, phosphuretted hydrogen, carbonic oxide, carbonic acid, 
sulphurous acid, phosphoric acid, &c., not being able to combine with 
the metal, are necessarily separated by volatilisation, or combine 
with the scoria formed by the oxides of the silicon, the aluminium, the 
calcium, &c., resulting from the union of the silicon, the alaminium, the 
calcium, &c., with the other part of the oxygen of the re-agents, These 
chemical changes produce an immense quantity of heat which is allowed 
to rise, not only to the degree of molten steel, but to attain and surpass 
even the degree of liquid malleable iron, although no doubt a great loss 
of heat will be caused by the introduction of the re-agents into the fluid 
mass, as well as by radiation of heat, The patentee thus has it in his 
power to continue the operation of this process to a high degree of 











decarbonisation of the iron, fit for malleable products, whilst the quantity 
of the re-agent necessary for the process will depend on the quality and 
quantity of the crude liquid iron, on the ingredients of the re-agents 
employed, and on the temper required for the malleable product, 
whether it is to be nearer to the nature of steel, or of malleable fron, 
Should the crude iron not contain a sufficient quantity of base oxides, 
such as calcium, &c., for the formation of scoriw, he introduces such 
oxides in order to avoid considerable loss of iron. The action having 
ceased, the iron, still in a liquid state, is run from the basin into moulds, 
&c., prepared for its reception, 


Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraph, Galvanic Batteries, &c. 

2341. Besyamin Suarre, Hanwell-park, ‘* Improvements in electric tele- 
graph cables, and in the apparatus used for paying out such cables,”— 
Dated 8th September, 1857. 

In the manufacture of electric telegraph cables, in place of coiling 
the exterior protecting wires or strands round the interior telegraphic 
core, as is now usually done, the exterior protecting wires or strands are 
arranged longitudinally of the core, and are secured around it by a fine 
wire, which passes round and round the cable, or alternately over and 
under the longitudinal wires, These exterior protecting wires the patentee 
prefers should be of copper, as that metal is much more durable than 
iron when immersed in the water. Sometimes, in place of employ« 
ing Jengitudinal wiree for preteeting the telegraph core ebeve described, 
he empluye stripe of metal also artanged longitudinally of the vores, end 
btinched to ft by fine wits parsing alternately over and under the stripe | 
trid tn this cans be prefers to employ strips abeut ons quarter of att incl! 
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broad, of aha ounces sheet copper (or lighter) and the weft wire 
is threaded in by hand: or, as is preferable, the strips are secured by 
binding the cable round, and then he employs certain apparatus shown 
in his drawi i , also, he encloses the telegraph core in a 
single strip of metal, the edges of which are turned up and brought 
together, so as entirely to surround the core, and the edges of the strip 
of metal are securely held together by soldering, binding, or otherw‘se. 
For this purpose a strip of copper, of the thickness above stated, or 
lighter, and of a width sufficient just to surround the core, is turned up 
into a V form by means of adie. The core is then introduced, the strip 
is then closed down upon it by another die, and the edges are soldered 
together with soft solder; the joints transversely of the cable are also 
made by soldering. In place of soldering, the cable may be bound round 
with thin wire as in the former case. In place of encasing the tele- 
graph core in a ship in a manner already described, the same result may 
be attained by depositing on to it a coating of copper from a solution of 
that metal. For this purpose the external gutta-percha covering of the 
core is coated pletely with plumbago, and then the core is immersed 
in a long trough of wood containing a solution of copper. The length of 
core within the trough is connected at several points with one pole of a 
galvanic battery; along the whole length of the trough a copper plate 
runs, which is connected with the other pole of the battery. The de- 
positing is conducted in the ordinary way, and when one length of core 
is coated another is commenced, and so on. In order to reduce 
the specific gravity of telegraphic cables, so as to cause them to sink 








more slowly during the submerging operation, he encloses the cablei na | 


flexible and air-tight tubular case, somewhat Jarger in diameter than the 
cable, and this he secures to the cable by binding it round at intervals, 
and in this way a series of air-chambers are formed around the cable, 
which tend to support it when in the water. In paying out telegrap ic 
cables in order to give greater uniformity to the strain on the cable 
during the operation, he causes the cable as it runs out to pass over a 
pulley or block, which is suspended from one end of a rope passing 
through another pulley or block carried by sheers erected at the stern of 
the ship. Afthe other end of the rope, to which the first pulley or 
block is attached, there is a counterpoise capable of working up and 
down between guides; or, in place of connecting the end of this 
rope directly to the counterpoise, it may be first passed through a series 
of blocks, and then to a counterpoise or a lever on which the counter- 
poise is mounted. In this arrangement the effect of the counterpoise 
may be increased or diminished by shifting it from or towards the centre 
on which the lever turns. In either of these arrangements, when the 
strain of the cable is slight the counterpoise descends, and draws up 
the block through which the cable is delivered, but when the strain en 
the cable increases, then the block falls, and the counterpoise rises. As 
the counterpoise rises and falls, it, by means of ropes or otherwise, acts | 
upon the brake apparatus, so that the resistance offered by the brake is 
increased as the counterpoise falls, and diminished as it rises. Some- 
times in paying out cables they foul or kink, and great difficulty is ex- 
perienced in clearing such fouls or kinks, To facilitate this he passes 
the cable, by means of blocks, from end to end of the ship, and, when 
the cable fouls, he allows the block at the fore part of the ship to be 
drawn up to the stern, and so supplies a length of cable double the 
length of the deck of the ship, and while this length is running out, 
time is allowed for clearing the cable. In place of leading the cable 
from end to end of the ship, it may, in a similar way, be led up to a 


block suspended between the masts, and, when a foul takes place, this | 


block is lowered. In either case the rope attached to the block is passed 
round “ bits," and is s'acked off, when required, by a man who has 
charge of that part of the arrangement. In order to prevent the end 
being lost in the event of the cable suddenly parting, a stopper is em- 
ployed, which immediately catches the end of the cable, and that the 
cable may not be suddenly stopped so as to cause a second fracture, the 
stopper is allowed to be drawn over by the cable, and it has attached to 
it a long length of rope which, as it runs out, is gradually checked by a 
break, and in the mean time the ship is stopped. By hauling in this 
rope the end of the cabte will ba recovered, and the injury may be re- 
paired. 


2346. Stanisuas Hoa@a, Charlotte-street, Fitzroy-square, London, ‘‘ Appa- 


ratus for generating electricity and for transmitting electric currents 
from place to place.”—Dated 9th September, 1857. 

This invention relates to a new or improved apparatus for generating 
electricity, and for transmitting electric currents from place to place, 
whereby the necessity for metallic connexion between the places intended 
to be in electric communication is entirely obviated. This invention 
may be adapted to the purposes of electro-telegraphy, and in certain 
eases will be found of great utility. In this invention the inventor uses 
no galvanic batteries. The electricity employed is produced by an appa- 
ratus similar to the iron boiler known by.the name of the hydro-electro 
machine. The chief improvement in working with this apparatus is 
that, instead of using water he causes mercury to boil therein. He puts 
pure mercury into a strong wrought iron boiler, and to this mercury 
adds a small quantity of sulphuret of mercury, or simply a little mercury 
mixed by trituration with sulphur. The electric excitement produced 
from causing the mercury to boil is prodigiously great, and this is easily 
understood when the manifest causes of electric excitement concurring 
in this operation are idered. The chemical actions of these sub- 
stances, iron, sulphur, and mercury, being brought together at the high 
temperature of boiling mercury (662° Fuh.), the friction of boiling mer- 
cury and of its vapour in escaping through small apertures, the small 
capacity of mercury for heat, and as a consequence of this its rapid 
change of form from liquid to vapour and from vapour to liquid by a 
small additi or diminution of heat,—all these circumstances and 
properties combine to develope and accumulate free electricity in great 
abundance, The apparatus by which two stations can be brought into 
electric communication consists of two such boilers, with the appurte- 
nances bearing a direct proportion to the distance between the two 
stations to be placed in communication with each other. The boiler 
with all its appurtenances is insulated by glass suppo:ters. The vapour 
of the mercury, after escaping and being i d, may be coll 1 in 
a suitable vessel and used again. Near the boiler is placed a large 
shallow vase, which is made of any suitable material ; this is filled with 
water, and it is supported by glass pillars. In one of these two stations 
the positive electricity of the jets of mercurial vapour is conveyed by a 
metallic conductor to the water in the vase, to be thore dissipated in the 
air, and this takes place in proportion to the largeness of its exposed sur- 
face; and the more the positive electricity proceeding from the jets 
approaches to a state of neutrality so much the more will the negative 
electricity of the boiler be increased or remain in its full intensity, even 
after being brought into contact with the ground. At the other station 
the order is reversed—namely, a metallic connexion conveys the ne zative 
electricity from the boiler to the vase of water, leaving for use the 
positive electricity of the jets. At both stations a large zinc plete is 
placed vertically in the ground, to the depth of about 20 feet. Ancther 
large plate is in the same way placed in the ground at a distance of about 
30 feet from the former plate. Each pair of plates is so arranged that 
they are parallel, not only to each other, but as much as possible to the 
corresponding pair of plates at the other station. The upper ends of 
each pair of plates are connected by wire which passes through a delicate 
gaivanometer, so that the passage of electricity from one plate to the 
other is indicated by the motion of the magnetic needle. Let us suppose 
that a person at one of these stations wishes to receive an electric com- 
munication from the other station. Although he may have established 
a connexion between his boiler apparatus and the first plate, yet he will 
not receive any signal, nor perceive any motion in his magnetic needle, 
until another person at the distant station brings the other kind of 
electricity of his apparatus in contact with the ground. Until this is 
done no current of electricity will be formed between the two plates at 
the station of the observer; the electricity of his apparatus will only pass 
into the first plate, and will then be dissipated in the ground, having no 
opportunity of forming a horizontal current, and of passing to the other 
plate through the small connecting wire and the galvanometer ; but as 
soon as the other person brings the opposite kind of electricity in con- 
tact with the ground both electricities, instead of being dissipated in the 
neutral mass of the earth, will instantly rush towards each other in 
currents in order to meet at an equal distance from the two stations, in 
doing which they do not pass at once from the first plates to the ground, 
but in preference pass the short distance between the two plates by a 
better medium, that is, by the metallic wire of the two plates and the 




















disiliniaaiais If the slectetelty of the station to which the communi- 
cation is sent should be so abundantly produced as to act on the mag- 
netic needle, and to cause it to deviate from the magnetic meridian by 
the wire of the galvanometer partaking of the electricity which passes 
from the first plate to the ground without the co-operation of the 
electricity of the distant place—in such case the inventor places a third 
plate similar to the other two in the ground about 30 feet distant from 
the second plate, and on the side nearest the opposite station; then, 
instead of making metallic connexion between the two first plates, he 
leaves them entirely without such metallic connexion, but connects the 
second and third plates by a wire passing through a galvanometer. By 
this arrangement the needle of the galvanometer cannot be affected 
otherwise than at the instant when the electricity at the distant place is 
brought in contact with the ground, whereupon a horizontal current is 
formed in a line passing the second and third plate.—Not proceeded with. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2161, Witu1am Eowarp Newton, Chancery-lane, London, ‘‘ Machinery for 
cutting files."—A communication. —Dated 13th August, 1857. 

This invention consists, in the First place, in constructing and operating 
the bed on which the file is cut in such a manner as to have a forward 
feed motion, and at the time of the blow of the hammer a slightly inde- 
pendent forward motion of the upper half of a compound bed (or united 
bed, as the case may be) caused by the percussion of the hammer on the 
chisel in upsetting the burr or teeth of the file against the back edge of 
the chisel, in consequence of its angle of cut wedging it forward at the 
time of cutting the teeth in the file blank, and the difference of resisting 
surfaces of metal. The Second improvement relates to the mode of con- 
structing and operating the cutter or chisel holder and stock, which parts 
are constructed and arranged in such a manner as to cause the chisel, 
which is firmly held by a set screw in the holder, to find its own adjust- 
ment or level upon the file blank at all times under the stroke of the ham- 
mer, so as to make the cut uniformly across the face of the blank. The 
Third improvement relates to the mode of constructing and operating 
the hammer, which is actuated by means of cams, the hammer shaft 
being provided with a regulator, ratchet wheels, and springs, whereby the 
force of the hammer may be varied at pleasure to suit different kinds of 
work without change of mechanical parts, and also to increase the force 
of the blow as the file increases in width from the point towards the tang. 
The Fourth improvement relates to the mode of constructing and 
operating the feed motion, which latter is effected by means of an inter- 
mittent worm on the main driving shaft operating on a male and female 
screw or rack and pinion for elevating or working an inclined plane or 
triangular gate or frame, whereby the bed on which the file blank is cut, 
is fed, or moved forward. The Fifth mprovement relates to the mode of 
constructing and operating the inclined plane or tri lar feed gate asa 
means of feeding the blank into the machine. The Sixth improvement 
consists in a novel mode of constructing the tang holder. The invention 
cannot be described in detail without reference to the drawings. 





2164, Joun PARKINSON, Victoria Works, Bury, Lancashire, ‘‘ Pressure and 


vacuum gauges.”— Dated 13th August, 1857. 

In the differential pressure gauges of the usual construction a column 
of mercury is forced from a glass tube into an iron tube, or the reverse, 
and the accuracy of the gauge depends upon the relative proportions of 
the diameters of the two tubes. In gauges of the present construction, 
the internal surface of the iron tube is liable to oxidation, which, in the 
course of time, reduces its area, thereby causing the indications of the 
pressure to be incorrect. Now, in order to remedy this defect, the 
patentee makes the tube, into which the mercury rises, of gutta percha, or 
other material that is not liable to oxidation, and is not acted upon by 
the mercury; by this means the relative proportion of the diameters of 
the tubes remains at all times the same, and the indications of the pres- 
sure remain true. He prefers to enclose the gutta percha tube in a 
metal one to protect it from injury. 


2168. Freperick Lipscompe, Strand, London, ‘‘ Mode of diverting the 


London sewage from the river Thames, and in discharging it into the 
sea.”— Dated 14th August, 1857. 

The maximum quantity of rain that falls within the metropolitan area 
during any one hour exceeds, it is computed, by about thirteen times the 
maximum quantity of sewage flowing from all the metropolitan houses 
during any one hour in the twenty-four. The great size of the present 
metropolitan sewers is therefore principally required that very heavy 
rain storms, which occur perhaps only once in several years, may not 
flood the houses and public ways. As storm channels they answer the 
purpose, but as channels for the conveyance of house drainage, particu- 
larly during dry weather, they are very inefficient, because, being much 
too large for mere sewage purposes, the rate of motion of the sewage 
depends entirely upon the degree of inclination of the sewer; this in- 
clination being for the most part insufficient, the sewage during dry 
weather flows very sluggishly through them, every facility being thus 
given to deposit its heavy offensive matter, thereby tending to choke up 
the sewer. This filthy deposit generates poisonous gases in large quan- 
tities, which gases ascend by means of numerous openings in the public 
ways, and pollute the atmosphere. Another great evil is caused by the 
offensive house drainage being discharged into the Thames at London, 
To remedy these two evils the patentee proposes that the present public 
sewers should be solely used fer conveying the metropolitan rainfall to 
the river, and that the house sewage should be rapidly drained to certain 
gathering spots within the metropolitan area, by means of a new series 
of much smaller drains, closed, or nearly so, to the atmosphere, whence 
it will flow rapidly through iron pipes laid down to distant outfalls, and 
be there discharged into the sea water, or may be used for agricultural 
purposes. 


2178. Husert Prrorre, Liege, Belgium, ‘‘ Lathes for boring and turning.” 


—Dated 15th August, 1857. 

This i ion is chiefly applicable to lathes in which the wheels for 
locomotive engines and carriages, the cylinders of engines or pumps, 
and such like large articles, are to be operated upon, and for which pur- 
pose a slow but steady motion is required. According to the ordinary 





one end, and the left hand ones from the other end. In this machine 
are shown seven pairs of reels, the wires or strands from one set being 
led in one direction, and those of the other set in the opposite direction, 
The patentee claims, Firstly, the use of a double set of reels for making 
right or left hand strands or ropes in the same machine ; and, Secondly, 
the laying up and stitching together imul ly round ropes, so as to 
form flat Topes ; ; and, ‘Thirdly, the unlaying, laying up, and stitching 

th ly, round ropes already made, so as to form flat 








ropes. 
2180. Joun ABRAHAM, Birmingham, “Gauge for gauging wire and sheet 

metal, and for other like purposes.”—Dated 17th August, 1857. 

This consists of a gauge in which the article to be measured is grasped 

between two jaws made to approach a separate by a differential screw, or 

a screw having threads of different pitches on different parts, the amount 

of rotation of the said differential screw, and the thickness of the article 

being indicated. 


2183, Ricuarp Hor, Leadenhall-street, London, ‘ Improvements in bullion 


boxes, and in boxes used for carrying ‘other valuable commodities. ”"— Dated 
17th August, 1857. 

This invention of improvements in bullion and other boxes relates to 
the iron binding for the more effectual securing of such packages. Iron 
bound boxes of this description are usually secured by pieces of hoop 
iron, crossed and passed round the outside of such packages, to which 
they are nailed, but which are liable to be ripped off with rough usage. 
The improvement consists in cutting pieces of sheet iron somewhat in 
the form of a cross, which are placed on the ends or other parts of the 
box, and the four ends or parts of the cross folded down on and nailed 
to the two sides, and tu the top and bottom of the box. The solid part 
of the cross pieces of sheet iron may cover more or less of the ends of 
the box, while the folded parts extend to nearly the width of the side, &c. 
A band of hoop iron may encircle the body of the box, as usual, in 
addition to the plates described, which it is preferred to sink into the 
substance of the box. In securing these plates to the boxes the patentee 
fixes them, and clinches the nails inside to the bottom and sides of the 
box before packing it. 


2184. Francois Xavier PozNansk1, Craven-street, Westminster, London, 


“ An improvement in instruments for ascertaining “and indicating the state 
of the pulse, which improvement is also applicable to other instruments in 
which fluids are required to circulate or work in tubes of small bore.”— 
Dated 15th August, 1857. 
The instrument to which the present improvement i is more particularly 
licable the i intends to d a sphyg , and it 
has for it object to indicate and render visible, in a better manner than 
heretofore, the state of the pulse. The instrument consists of a tube 
three or four inches long, and of small bore; in fact, almost a 
capillary tube, and which is provided at its lower extremity with an 
enlargement, chamber, or vessel filled with mercury, and closed by a 
flexible diaphragm made of thin leather, or other suitable material, In 
order to prevent or to overcome the capillary attraction which would 
interfere with the proper working of the mercury in the tube, a horse- 
hair or fine metal wire is introduced into the tube, and retained there in 
any convenient manner. The tube is bent or inclined, and thereby 
somewhat facilitates the ascent of the mercury in the tube, which is 
divided into inches and fractions of inches, or other divisions, whereby 
the strength of the pulse will be seen, as the mercury, at every beat or 
pulsation is thereby driven up the tube. The frequency or number of 
beats within a given time may be ascertained by means of a small sand 
glass which is adapted to the instrument.—Not proceeded swith. 








2186. Joun Grist, Islington, London, ‘“‘ Improvements in mash tuns, and in 


apparatus to be employed therewith, which apparatus is also applicable to 
the heating and keeping up of a continuous circulation of liquids in any 
vessel to which it may be connected.”—Dated 20th February, 1857. 

These improvements in mash tuns consists, First, in dividing the 
interior thereof by perforated vessels, or chambers, whereby the grains 
can be readily taken from the tun, a crane or other suitable apparatus 
being employed to draw up each chamber out of the tun. For the sake 
of discharging the grains from the chambers, the inventor fits them with 
a hinged or sliding bottom, or side. He makes the tun steam-tight to 
prevent the essence of the mash escaping, and thereby increase the 
strength of the wort. While mashing, he causes (by suitable machinery 
the perforated chamber together, or alternately, to rise up out of the 
wort and descend into it again frequently, whereby the malt or grain 
becomes re-saturated each time it descends into the wort; thus the malt 
or grain is frequently partially drained and re-saturated, which has the 
effect of drawing the extract or strength from the malt or grain. While 
the operation of mashing is going on, he supplies a little steam to the 
upper part of tle tun, to prevent the malt cooling or reducing the 
temperature of the wort; but where the brewer brews various quantitie 
(sometimes large, and sometimes small quanties), he makes small tuns, 
and places them in series or rows (one behind the other), the end in the 
series being placed higher than that immediately in front of it, and so 
connects them by pipes that the wort in the back tuns shall run into 
that in front; the whole of the tuns being fitted with the aforesaid 
cylinders, the wort will circulate through the whole of the tuns, or as 
many of them as may be in use. A brewer could thus prepare his mash 
tuns so as to mash ten or a hundred quarters of malt according as he 
may require. Second, in fitting the tuns with the heating and circulat- 
ing apparatus to be presently described. The apparatus for heating and 
keeping up a continuous circulation of liquids in mash tuns, and other 
vessels, consists of a cylinder fitted with tubes, the liquid way through 
the tubes being connected by a pipe, leading from each end of the 
cylinder to the upper part of the mash tun or vessel, just below the 
level of the liquid contained therein; a stop cock is fitted to the upper 
part of each pipe, outside the tun or vessel; branch pipes, also fitted with 
stop cocks, lead into the pipes, and these branch pipes connect the liquid 
contents of the tun or vessel just below the perforated false bottom, 
where such false bottom is employed, or the of the tun close to 
the bottom thereof, with the pipes leading into the tubes in the cylinder. 
There is a clear passage for liquid through the tubes fitted in the 
cylinder. It is essential for the proper working of the apparatus that 
the cylinder, or rather the tubes forming the liquid way through the same, 
should be placed at an angle with a horizontal line. Steam or hot air is 
admitted into the cylinder, and a valve for the escape of water from 

di d steam, or for air beyond a certain pressure, is fitted thereto, 








method of driving lathes for this purpose motion is ted from 
the motive power to the shaft (on which the chuck or platform carrying 
the article to be turned is mounted) by means of bevel or other toothed 
gearing; but this plan is attended with disadvantages, as, although 
several sets of gearing may be employed in order to obtain as steady a 
motion as possible (and which complication of parts much increases the 
cost of construction), the articles produced are found ‘o be defective from 
the vibrations to which the platform, and consequently the article 
operated on (or, in the case of boring, the cutting tool) are liable. The 
present invention has for its object to obviate these disadvantages, and to 
obtain a steady and uniform motion. For this purpose the patentee 
converts the platform carrying the articles to be turned or bored into a 
worm wheel by cutting teeth on its periphery, and communicates motion 
thereto by means of a worm or endless screw mounted on a shaft which 
is driven by the engine or other motive power. This shaft may also be 
provided with a differential pulley in order to vary the speed thereof 
when desired. If a quicker motion be required, as for polishing and 
other light work, the driving worm may be thrown out of gear, and 
motion be communicated to the lathe shaft by means of a pulley on the 
outer extremity thereof. 


2179. ArcuipaLp Smitn, Princes-street, Leicester-square, London, “ Im- 


provements in machinery for, and in the method or methods of, making 
wire rope "—Dated 15th August, 1857. 

These improvements in making right and left handed twisted strands 
or ropes at the same time, cannot be fully shown without reference to the 
drawings. The general construction in the framing of the machinery, 
and the manner of its being supported in upright standards, having 
anti- friction wheels fixed on the horizontal timbers, are similar in general 

to the i ion describedin the specification of a patent granted 
to William Smith and the present patentee in March, 1853, wherein the 
bobbins or reels containing the wires to be laid into strands, or strands 
to be laid into ropes, are supported in pivot frames laying in a horizontal 
position; also to that of a patent granted tothe present patentee last 
year, in which the reel frames are placed at an angle with the horizon 
or axis of the general machine. The novelty in this machine consists 
in there being two reels in each compartment of the revolving cylinder, 
instead of one, as in the two former cases, and of its having a double 
draw off arrangement to receive the right hand strands or ropes from 








to allow of the water of condensation, or the air, being discharged out- 
side of the cylinder. The operation is as follows :— Supposing the mash- 
tun or vessel to be charged, communication with the top of the tun on 
one side is shut off by the stop cock, on the upper part of one of the 
pipes leading to the tubes in the cylinder, and the cock in the branch 
pipe from the same side of the tun is opened. On the contrary, the cock 
on the opposite branch pipe is closed, and that in the opposite pipe 
leading into the top of the tun is opened. Steam now being admitted 
into the cylinders, will raise the temperature of the liquid contents of 
the tubes fitted therein, which becoming of less specific gravity than the 
colder contents of the tun, will ascend through the open in communica- 
tion with the top of the tun; the contents of the tun will also flow out 
through the branch pipe communicating from the bottom of the tun with 
the opposite end of the cylinder to that from which the liquid ascended, 
and so on continuously, as long as the temperature of the steam is kept 
in excess of that of the contents of the tun. By reversing the cocks, 
the liquid may be drawn from the top, passed through the liquid way in 
the cylinder, and made to enter the bottom of the tun; or, by setting the 
cocks to suit the circulation desired, the liquid may be drawn from the 
top or the bottom of the tun on one side, passed through the liquid way 
in the cylinder, and delivered into the top or bottom of the tun in the 
opposite side. The heating and circulating effects are in every case due 
to the increased temperature generated in the cylinder by steam, hot air 
or heated gases admitted or forced into it. The inventor finds, however, 
by experiment that heating alone would be injurious, inasmuch as the 
wort in the tun would, by the aforesaid process, be raised to a higher 
temperature than required or practical. And he does not seek to secure 
the employment of one such cylinder only with brewing, but two such 
cylinders, one being supplied with cold water for the purpose of lowering 
the temperature of the wort while it is passing through it on its way to, 
and before entering, the heating cylinder. By thus cooling and heating 
the wort in the cylinders, it can be kept at the required tempera- 
ture in the tun, and a constant circulation produced. By supplying 
water to one cylinder, ai steam to the other, the wort would be caused 
to pass out at the to» ex it ai the bottom of the tun; and, by changing 
the water and steam to the cylinders, that is to say, by sending steam 
into that which had contained water, and water into that which had 
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contained steam, the wort would pass out at the bottom and in at the top 
of the tun—Not proceeded with. 

2189. Hvuen PrircuarD Huones, Coetmor, near Lianllechid, Carnarvon- 
shire, ‘‘ A rock-boring machine.”—Dated 18th August, 1857. 

This invention cannot be described without reference to the drawings. 
—Not proceeded with. 

2191, CHARLES NIGHTINGALE, Wardour-street, Soho, ‘‘ Machines for tearing 
or reducing rags and other fabrics.” - Dated 18th August, 1857. 

This invention consists in adapting and applying to such machines a 
wire gauze cylinder, in combination with a fan or exhauster, for the 
purpose of withdrawing the light dust from the machine when in 
operation, and conveying and discharging it as may be required. The 
wire gauze cylinder is mounted over the cloth on which the torn or 
reduced fabric or material is delivered from the machine, and turns on 
a hollow axle communicating with the pipe in which the fan or exhauster 
works, so that a partial vacuum may be produced within the cylinder by 
the operation of the fan or exhauster. The mode of working the fan 
or exhauster and the means of conveying and discharging the dust may 
be varied. 

9195. SicisMoND RosENTHAL, Red Lion-square, Holborn, * Printing on both 
sides of a sheet of paper, by a single impression on an ordinary litho- 
graphic or other press.”—Dated 19th August, 1857. 

In carrying out this invention take two zinc or other plates, and 
connect them together by hinges, so as to allow them to face each other 
the same as the covers of a book; each plate is to have on it the drawing 
or writing, and when inked in the usual way the paper is to be placed 
on one of the plates, and the other folded over it. They are then to be 
pressed in the usual way, when the paper will receive impressions on 
both sides. Lithographic stones and other materials will also do. By 
this invention neither tympan nor backing sheets are required, and a 
great saving of time is effected, as double the quantity of printing may 
be done by this than by the ordinary process.—Not proceeded with. 

9199. ALEXIS JEAN Dessaes, Paris, ‘‘ Lamps for railway carriages, ships’- 
cabins, and other oil lamps.”— Dated 19th August, 1857. 

This improvement consists in constructing the oil box on the principle 
of a syphon filled from the upper part, in which a twofold action is 
produced, inasmuch as the lower part is furnished or fitted with a valve, 
and is so arranged that when the slide with which the upper part is 
provided is removed, for the purpose of introducing the oil, the valve in 
the lower part closes immediately, thus preventing the flow of oil in the 
supply pipe until such time as the lamp is required to be lighted, when, 
on closing the opening on the upper part with the slide, the valve in 
the lower part is immediately acted upon, allowing the oil to flow freely 
through the supply pipe to the burner. The advantages gained by this 
system are less consumption of oil, greater cleanliness, and the pre- 
vention of the overflow of oil to which all lamps constructed on the 
simple syphonic system are at all times subject from any sudden change 
of temperature.— Not proceeded with. 

2203. Epwarp Lanp, Manchester, ‘Cocks, valves, pumps, and water 
plugs.”—Dated 19th August, 1857. 

The nature of this invention consists in a particular employment o 
atmospheric air, or other elastic gas or gaseous P i, or vuleanised 
india-rubber or other non-metallic elastic compressible material, to 
diminish the vibration or concussion which takes place in cocks, valves, 
pumps, and water plugs, when a stream of water or other fluid passing 
rapidly through them is suddenly stopped. The inventor proposes when 
necessary to separate the air or gas from the water or other fluid by 
means of a partition or diaphragm of leather or other animal membrane, 
vulcanised india-rubber, liquid mercury, a thin plate of copper or other 
metal, or to enclose the air or gas in a water-tight bag or case made of 
these or similar materials, so that the air or gas may not become mixed 
with the water or other fluids. — Not proceeded with. 

2204. FerpinaAnp Ports, Birmingham, “ Improvements in the mode of 
cutting out, forming, and finishing certain descriptions of metallic tubes, 
part of which is also applicable for other such like purposes.”—Dated 19th 
August, 1857. 

The several improvements in cutting out or preparing the metal, and 
shaping, forming, and finishing certain descriptions of tubes, are com- 
prehended as follows :—Firstly, in the mode or manner of preparing or 
cutting out strips of metal fur the manufacture of taper and parallel 
tubes, and which said arrangement is also applicable to the cutting up of 
sheets of iron or metal for other purposes, where great exactness is 
required both as to size or measurement. Secondly, in the manner of 
shaping or forming taper tubes, whether such tubes are required to be 
subsequently soldered or otherwise. Thirdly, in the manner of forming 
parallel tubes before soldering; and lastly, inthe mode of finishing or 
polishing metallic tubes, whether such tubes be taper or of other form or 
forms on their surface. These improvements cannot be fully described 
without reference to the drawings. 

2205. WitLiaM Hartiky, Bury, Lancashire, ‘‘Steam engines and steam 
boiler appara us.”— Dated 19th August, 1857. 

One of the improvements comprised in this invention consists of a 
method of working the valves for the inlet of steam to the cylinder of 
the engine, so as to cut off that steam at any required part of the piston’s 
stroke, the part cut off being regulated by the governor or otherwise. 
The next improvements are for regulating the supply of feed water to 
steam engine boilers, Another improvement consists of a method by 
which a safety valve for steam engine boilers is made to open so as to 
discharge a volume of steam equal to the discharge of an unobstructed 
passage containing the same area as the passage through the valve seat. 
These several improvements cannot be fully described without reference 
to the drawings. 

2219. Joserpu Gover, Liverpool, and Joun Bown, Liverpool, ‘ Materials 
for transfer printing.”—Dated 21st August, 1857. 

+ This invention consists, Firstly, in the use or employment of enamelled 
glass for the purposes of transfer printing; and Secondly, in flushing 
the surface or flux of white or tinted opal glass, or plain or coloured 
enamel, enamelled metals, or other transparent or opaque mineral 
substances capable of receiving oil or ink impressions by the transfer 
process of printing, which the patentees propose to effect by operating 
upon the surface or flux of the said materials with fluoric acid, or b: 
grinding, which relieves it of its smoothness, thereby rendering the 
“naterial sufficiently porous or permeable to receive and retain the oil, 
ink, or other colouring matter of which the impression to be transferred 
may be composed. By the use of the above improved material the 
necessity of dusting the impression with colour after transferring is 
dispensed with, and the process of printing is rendered more simple, 
less costly, and more durable than the means at present employed of 
transfer printing on enamel and other mineral substances. 








THE TRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 
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PRINGEMENTS or THE Tauck Act: More Convictions—Tne Bank OF 
ENGLAND AND BILL Discounters: How the Decision will affect South 
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Vattey RatLway—Inon Warrants: A Nisi Prius Trial at Stafford : 
Remarks upon the Invalidity of Warrants in the hands of Third Parties : 
Damaging a Colliery Engine: Attempt to Fire a Railway Train—IxrninceE- 
MENT OF THE Coat Mines INsPEcTION Act: Sir Convictions—History oF 
THE IRON MANUFACTURE IN ENGLAND: Patents from 1728 to 1763. 


Tue iron trade is searcely in so hopeful a condition as at the time of 
the publication of our report a fortnight since. ‘Ihe prospects of a 
revival in the American trade that shall be generally felt, and so telt 
as to produce a marked increase in the work done at home, are not 
£0 encouraging as they then were. The number of unemployed 
workmen wherever there are ironworks is very great. And this 
feature in the trad- is beginning to assume a serious aspect. 
, Atthe Wolverhampton police-court, Messrs. G. H. and A. Hickman, 
ae Bilston, were again summoned for infringements of the 
ruck Act. At the last court it was alleged that there were twenty- 


four cases to be preferred against the same firm. Then there were 
three convictions in penalties of £5 each, and the hearing of three 
other summonses was deferred till last Wednesday. e 

charged the defendants with paying wages in cheques upon a bank, 
and in goods instead of money. The offence now charged was 
alleged to have been committed on the 15th of January last, when on 
Scott's, the complainant’s account, his wife received two-thirds of the 
amount of a draw note of 12s. in provisions at the shop of the firm. 
Scott had worked for the defendants five months, during which time 
there had been only three *reckonings.” Scott’s wife deposed that 
on the days named she received a “tommy” note from the clerk of 
the works, which she took to the “‘ tommy” shop, and received 4s, in 
cash and the remainder in goods. She was in the habit of receiving 
goods in payment of her husband’s wages every Friday. When she 
went to the shop she asked for such goods as she wanted, and 
received the balance in cash. Witness also said that when she first 
went for a cheque the clerk told her to take it to the “‘ tommy” shop 
that all other women went to. The solicitor for the defence 
here admitted that the. cheques that had been used were un- 
lawful tenders, and that as they were so, there had been 
no payments on the part of Messrs. Hickman, who therefore 
still owed the wages that the cheques represented. On_ this 
ground it was his intention to appeal to the Court of Queen’s Bench 
against the previous convictions; and he now applied to the bench 
to grant him a case, on the present occasion, instead of proceeding 
with the further hearing of the summons. The bench decided that 
the hearing must be proceeded with. Witnesses were then called for 
the defence, one of whom, a clerk in the Dudley and West Bromwich 
Bank at Dudley, deposed that he was of opinion that such cheques as 
those given by the defendants would be paid at the bank, but he had 
never known one paid for less than 20s. It was added, on the part 
of the defendants, that they had now ceased to pay in those cheques. 
The bench convicted in this the fourth case. After a consultation 
between the solicitors on either side, the magistrate consented to the 
other cases against the defendants being withdrawn upon a pledge 
from their solicitor that there should be no appeal to the Court of 
Queen’s Bench, and upon the payment of the customary costs on the 
summonses already taken out. 

Similar charges were then preferred against butties in the employ 
of the Parkfield Iron Company, but they fell through because they 
were brought under the wrong section in the Act. ‘The proper sum- 
monses will however be taken out. 

The first class houses in the iron trade welcome the determination 
of the Bank of England to refuse any longer to cash three months’ 
bills for bill brokers, and to lend them money upon bills not having 
six months to run. The object of the bank is evident—that of 
abridging the facility with which bills are re-discounted. The effect 
will be healthful to the trade in preventing transactions which are 
really only colourable, and in facilitating those that are of a bond 
Jide character. Such proceedings as those which formed the subject 
of a nisi prius trial at the Staffordshire Assizes last week—** Thompson 
against Hickman and another”—and noticed below, will now be less 
frequent than heretofore. 

The puddlers of South Staffordshire are about practically to carry 
out the suggestions thrown out by the more discreet of them at their 
recent meetings at Hiil Top. Their first quarterly meeting is to be 
held on Monday next. At that meeting certain propositions will be 
discussed, which have for their object the establishing of a tariff by 
which the rates of wages shall rise and fall with the price of iron, and 
thus an end be put to strikes on account of wages. If the proposals 
are fair, the masters will not withhold their assent to them. 

The coal trade continues unaltered from its condition last week. 

The manufacturing trades of Birmingham and Wolverhampton are 
generally depressed. ‘The leading firms at Wolverhampton and 
Willenhall, however, engaged in the lock and bolt and other trades 
which depend mostly upon building operations, have full work for all 
their hands. Messrs. Chubb and Sons are very busy at Wolver- 
hampton, and most of the artisans at Willenhall are working full 
time. 

The metal market continues unsettled. On Saturday the price of 
all descriptions of tin was reduced six shillings per ewt. 

The Birmingham Banking Company have reduced the rate of 
interest upon deposits to three per cent. 

The state of trade at Redditch was thus reported on Wednesday :— 
There is a decided a manifesting itself; some houses have 
sufficient or.ers to fully employ all their hands, and what orders are 
in are “ wanted.” Stocks in the hands intermediate between the 
manufacturer and the consumer must be getting very low, and the 
houses not yet feeling the turn will, doubtless, do so soon. 

The unemployed ot Birmingham held another meeting on Monday 
last, when they unanimously adopted a memorial to the Queen, the 
leading points in which were:—** That in order to alleviate the dis- 
tress of the unemployed and superabundant population, always more 
or less to be found in the country, her Majesty, by and with the advice 
of her Privy Council, should order that the British Colonies, when 
practicable, be thrown open for free emigration ; that the Government 
funds be applied not only for a free passage to the Colonies, but that 
(as in the case of New Zealand) a grant of land be made for certain 
terms ; that the repayment of such Government outlay, secured by 
bonds given by the emigrees, shall be furnished at certain stated 
periods out of the land produced, &c.” The subject of Home 
Colonisation was also recommended to the notice of her Majesty and 
the Council ; and believing, as the paper expresses it, that the currency 
required revision and alteration, tuis was likewise recommended to 
the Queen and her legal advisers. The caterers for public amuse- 
ment in the town were at the same same requested to give the 
profits of a night's performance to the Relief Fund. 

During the last few days several parties have been engaged in 
| making and sinking sections on various parts of the proposed Severn 
| Valley Railway, in the immediate vicinity of Broseley, and in the 
| direction of Bridgnorth. 

The law case at Stafford referred to above was one in which an 
action was brought to recover damages for a breach of contract. The 
plaintiff is an iron merchant, at Deepfields, Bilston, and the defendants 
are iron and coal masters at Bilston. The case was this: Hickmans 
had given a warrant for 250 tons of iron to Rileys; and Rileys sold it 
to Thompson, who, upon receiving it, took it to Hickmans, and they, 
according to his testimony, upon which the verdict was founded, 
agreed with him to deliver the iron, and actually sent fifty tons of it, 
according to hisorder, to a person named Whitehouse. The plaintiff, 
consequently, brought his action upon the ground of Hickmans 
having entered into a fresh contract with him, first, by accepting the 
warrant, and promising to deliver; and also by actually delivering a 
portion of the iron. The defendants denied these facts; but the 
verdict was given upon the assumption that they were correctly 
stated. From this it will be seen that the case in no way touched 
the general question of the validity of these documents in the hands 
of third parties, and Messrs. Hickman rested their defence upon the 
point that they had not recognised the warrant as the plaintiff 
declared. They failed in this, and the case was treated as one in 
which a new contract had been entered into between the plaintiff and 
the defendants. ‘The judge, in sending the case to the jury, said that 
if warrants of the kind referred to in the case were as common in 
trade transactions as they seemed to be, there could be no defence 
whatever to the action. The jury found a verdict for the plaintiff for 
£750, less the amount of the iron supplied to Whitehouse, namely, 
£75. 

The learned judge overlooked or differed from a judgment in which 
the invalidity of unrecognised iron warrants held by a third party 
might be considered to be decided. It was delivered in the case of 
“ Dixon v. Bovill,” upon appeal in the House of Lords, in July, 1856, 
and will be found reported in the Law Times, vol. 28, p. 130. “In that 
case, as in the one at Stafford, there had been, as the Lord Chancellor, 
in moving the affirmation of the decision of the Court of Session, 
stated, “an adoption of the contract” by the issuer of the “ scrip 
note” or “warrant,” and judgment was given accordingly; but his 
lordship several times intimated that the contract on the“ scrip note” 
or “ warrant,” had it not been for this circumstance, would not have 
been enforced. “If the question,” said his lordship, “had turned 














exclusively on the validity or invalidity of this document, I am 
bound to say that I should not have concurred with the Court of 
Session. I think that the document is invalid. The effect of such a 
document, if valid, is to give a floating right of action to any person 
who may become of the document. Now,I am prepared to 
say that this cannot be tolerated either by the law of Scotland or of 
England. The only cases in which such an action can be sustained 
are those of bills of exchange and promissory notes.” And further on, 
in his judgment, his lordship said :—* These notes, if they have any 
effect, give a title independent of the original contractor. If the con- 
venience of those engaged in trade and commerce requires that scrip 
notes of this description should be made legal and valid, that must be 
effected, if at all, by the Legislature. It may be that the general 
adoption and use of those scrip notes would afford safe facility to com- 
mercial enterprise. It may be, on the other hand, that such a 
practice would tend to produce and keep alive a restless spirit of 
inordinate speculation, and be injurious to those engaged in commerce. 
The law does not, either in Scotland or England, enable any man, by 
a written engagement, to give a floating right of action at the suit of 
any one into whose hands the writmg may come, and who may thus 
acquire a right of action better than the right of him under whom he 
derives title.” . A description of the way in which these “ warrants ” 
appeared in this place not long ago, when it was shown that the value 
of the iron for which the warrant was first given becomes represented, 
in paper, four or five times over, to the i diate convenience of the 
parties drawing the bills, but, as experience has proved, much to the 
detriment of their creditors. The practice of issuing these warrants 
originated at Glasgow, and they were a long time in common circula- 
tion in the Liverpool market before they became introduced into this 
district, where, however, they have been generally discountenanced 
by the large and more respectable houses. For a considerable time 
doubts whether the delivery of the iron could be enforced upon these 
warrants when they were in the hands of other than their original 
holders have been entertained. Thompson v. Hickman, has now, 
however, by some been represented as establishing their validity. But 
this is not the fact: this trial in no degree decides the question of the 
validity of these warrants in the hands of third parties. Out of the 
hands of the original holder, unless adopted by the issuer, they are 
really worth nothing. 

The determination of the men to get money, as well as an evidence 
of their want of employment, is seen in the determination with 
which, in South Staffordshire, the colliers and others prosecute cases 
of infringement of the Truck Act. 

Among the other cases at the Staffordshire Assizes worthy of note 
here are the following, which were disposed of on Tuesday last :— 
William Powell, twenty-six, Thomas Williams, twenty-tive, and 
Robert Horton, thirty, all miners, were indicted for feloniously and 
maliciously damaging a certain engine at the parish of Wednesbury. 
In a third count they were charged with damaging “ an erection 
used in conducting the business of the mine.” Mr. Kettle, on behalf 
of the prisoners, contended that the case of the Queen v. Whittingham 
was conclusive, that no indictment under this statute could be main- 
tained for injuring the drum attached to a steam engine. Baron 
Watson retired to consult with Mr. Baron Channell, and, on returning, 
said he was perfectly satisfied that this was not an offence under the 
statute, and the prisoners were discharged. 

Charles Sanderson, tifteen, on bail, a collier, was indicted for 
feloniously and maliciously throwing a lighted torch upon a carriage 
attached to a train on the North Staffordshire Railway. It appeared 
that, about five o’clock on the morning in question, a goods train from 
Stoke to Crewe passed under Harecastle-bridge. The driver and 
stoker saw some boys on the bridge, one of whom had a light in his 
hand. Immediately afier passing the bridge the driver of the train 
perceived a light on the second truck in the train. The stoker crept 
over the intervening truck and dislodged the light. The truck was 
loaded with crates packed with straw, and the tarpauling was nearly 
burnt through when the stoker dislodged the light. ‘The defendant 
admitted to Enoch Hard, a detective police-officer employed by the 
company, that he threw the light on the truck, but did not intend to 
do any mischief thereby. The jury found that the defendant had no 
felonious intention in throwing the torch, and a verdict of Not guilty 
was recorded. The learned judge recommended that, if any such case 
should again occur, the indictment should be preferred under the 3rd 
and 4th Vic., c. 97,8. 15, under which it is not necessary to prove 
felonious intent. 

At the Longton Police Court, last week, Joseph Brown was 
charged with having neglected to deliver to Sydney Short a copy of 
the rules framed for collieries, thus contravening the Coal Mines In- 
spection Act. Mr. Harding attended on bebalf of Mr. Wynne, the 
Government Inspector, and stated that the prosecution was brought 
in consequence of a fatal accident which occurred at the Fenton Pask 
Colliery some time ago, evidence having been given at the inquest 
which showed that not one of the men employed under the defendant 
had received a copy of the rules. The magistrates considered offences 
of this nature very serious indeed, but, as Mr. Harding did not press 
for the full penalty, they would inflict only the hal—viz, 20s., and 
costs 14s.; in default one month’simprisonment. On another charge 
of the same nature defendant was fined in the same amount.—At the 
Tunstall Police Court four similar informations were heard. In one 
case Stephen Chadwick, an engine tenter, was charged with allowing 
three persons to come into the engiue-house, they not being persons 
authorised to be there, contrary to the 32nd rule. It seems that the 
defendant’s inattention to his engine had caused several persons to be 
drawn up to the pulley, thus placing their lives in the most imminent 
danger; one man, indeed, being very seriously injured. The 
defendant was 40s. and costs.—Thomas Barrow was charged on two 
other informations ; in one with unlawfully allowing two persons to 
come into his engine house. and in the other with allowing another 
person to work and handle the engine in his charge without the re- 
quisite permission. This defendant was fined 40s., and costs 12s., in 
each case.—In the fourth case, William Mainwaring was charged 
with unlawfully allowing a person to come into his engine-house, and 
was fined 40s. and costs. 





MISTORY OF THE IRON MANUFACTURE IN ENGLAND. 


Under this heading the Birmingham Journal has commenced a 
series of articles, founded upon the volume recently published of the 
specifications of early patents. After describing the well-known 
process of refining and puddling, the “ history ” says :— 

“The first clear indication of any of the stages of the manufacture 
we have just described, found among the inventions patented, is in 
the specification of John Payne, whose patent is dated Nov. 21, 1728. 
This patent was for ‘Machinery for obtaining motive power by 
atmospheric pressure acting upon vanes used for ventilation. 
Improved furnaces and boilers for applying heat. Improvements in 
the manufacture of iron and steel.’ Among other things he describes 
fusing with pig or sow iron, ‘ slegg or cinders from iron furnaces and 
forges, proportionable parts of the said ingredients being put into 
fusion, or melted with pig, sow, or other brittle iron, which,’ he says, 
‘will render the same into a state of malleability as to bear the stroke 
of the hammer, to draw it into bars or other forms, at the pleasure of 
the workman, and those or other bars being heated in the said 
melted ingredients in a long hott arch or cavern, as hereafter 
described; and those or other barrs are to pass between two large 
mettall rowlers (which have proper notches or furrows upon their 
surfaces) by the force of my engine hereafter described, or other 
power, into such shapes and forms as shall be required.’ The sentences 
we have extracted contain, we believe, all that is important in this 
patent, so far as the manufacture of iron is concerned; but the above 
extracts are in the specification mixed with so much matter of 
doubtful value that to the casual reader we fear the grain of wheat 
would be lost in the chaff with which it is surrounded. 

“In the specification of a patent granted to John Wood, and dated 
February 5, 1761, the title of which patent is ‘A way of making 
malleable iron from pig or sow metal, commonly called cast-iron, by 
a method entirely new,’ we find the first indication of the division or 
granulation of the metal, by which a large surface was exposed to 
the action of the ingredients employed, and which granulation we 
shall find to have been largely resorted to by subsequent inventors. The 
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cast-iron is put into closed vessels of clay or other fire-resisting 
substance, being mixed with various fluxes, among which the 
patentee enumerates ‘iron slag or cinder, scale or scoria of iron, 
fusible sand and lime,’ &c. The vessels are hermetically closed and 
heated with ‘raw pit coal’ in an airfurnace. The impurities of the 
iron are described as combining with the fluxes, forming slag, and 
‘the iron is brought into a tough and malleable state,’ and is made 
into bars under the forge hammer. Before fusing the iron in the 
manner described, the patentee subjects it to a preparatory operation, 
in the ‘common refinery with a blast,’ in which he ‘flourishes’ and 
“heats and works’ it until it is ‘ brought near to a malleable state.’ 
The patentee says, ‘I also tak the same cast-metal and melt it down 
in an air-furnace,’ and he afterwards reduces it ‘into small grains 
(according to art), by pouring it into water upon a wheel or roller 
turned briskly round.’ This granulated metal, or metal ‘formed 
into thin plates,’ and ‘broken into small pieces,’ is heated with 
fluxes and fused in closed vessels as described. 

“This same John Wood, in conjunction with Charles Wood, took 
out letters patent two years afterwards, for an improvement on his 
invention ; prior to noticing which, however, we must briefly notice an 
intermediate patent, granted December 13, 1762, to James Knight, 
for ‘a new method of making and drawing iron, &c.’ The loop or 
ball of iron made in the usual way is squeezed in a ‘screw engine or 
slitting press.’ The ball is flattened by the screw, and the cutters, 
fixed in a chest or box, chop or cut the flattened ball into pieces, 
which are forged with a hammer invented by the patentee. 

‘4The patent of John and Charles Wood bears date July 29, 1763. 
The specitication describes the granulation of the cast-iron by running 
it into water, or by pounding with stampers. The iron is mixed with 
suitable fluxes and melted in closed pots. If the operation does ae 
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The dividend of the Lancaster and Carlisle Railway Company is at 
the rate of 9 per cent. per annum, with a handsome balance. This 
company seems to be A 1. 

The Gorton Literary Institute, established two years ago, in con- 
nexion with the locomotive works of the Manchester, Sheffield, and 
Lincolnshire Railway, had their annual soiree last week> The pro- 
ceedings comprised tea-drinking, music, speeches, and finally dancing, 
Mr. Chapman, the deputy chairman of the Company, presided. 

Steps are being taken in Derby to promote the erection of a suitable 
memorial in remembrance of the late Duke of Devonshire. 

The Leeds Town Hall is to be inaugurated with a musical festival. 

With reference to the South Yorkshire coal trade, the demand for 
coals is said to have oo improved. The colliers’ wages are to be 
reduced 15 per cent. from the 14th of April. 

At the Hemsworth petty sessions, William Smith, keeper of Cowley- 
lane bar, was summoned by Mr. Thomas Biggin for charging 1s. 8d. 
toll for a steam engine connected with a thrashing machine. The 
engine and machine passed through the bar on the 18th February. 
Mr. Biggin objected to the toll, but paid it. In reply to the bench, 
Mr. Biggin said the machine could not be worked without the engine. 
Mr. B. Smith said the Act of Parliament did not mention steam 
engines, but under a decision of the Court of Queen’s Bench, about 
six months ago, they were now considered as agricultural implements, 
when used only for purposes of husbandry. Smith was ordered to 
return the toll and pay costs. 

The Government Inspector has gone over and approved the Morpeth 
branch of the Blyth and Tyne Railway. The day has not, however, 
yet been fixed for opening the line for traffic. 

The Newcastle Journal hints that an influential company intend to 
re-open the old Wallsend Colliery. One of the seams in this colliery 
» it is said, almost entire; but it was abandoned some time 





sufficiently ‘ flourish or reduce the iron to nature,’ it is p | 
treated in the same manner a second, or, if necessary, a third time. 
The iron is finally pounded and mixed with scrap-iron, and melted in 
close pots, and, after it has thus been made malleable, it is ‘wrought 
under the hammer into balf blooms.’ ” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 
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Messrs. Josern Wuirworru Anp Co., of Manchester, have been en- 
gaged in the construction—for the proprietors of the Manchester Exa- 
miner and Times—ot one of Hoe’s six cylinder rotary printing machines, 
The machine is expected to be at work in a few days; the cost will 
be about £4,000. The most conspicuous part of the machine is the 
‘large horizontal cylinder which revolves on its axis. On one portion 
of the cylinder the types are embedded, having been previously made 
up into pages and thoroughly secured. ‘The other portion of the large 
cylinder forms a table for receiving the ink, and distributing it over 
the type as it revolves. The ink is contained in a fountain, placed 
beneath the large cylinder, from which it is taken by a “ductor” 
roller, and transferred, by means of a distributing roller, to the cylin- 
drical distributing table. The large cylinder being put in motion, 
ihe type is carried, successively, to the six impression cylinders, 
which are placed horizontally with the large one, and arranged at 
proper distances around it. These subsidiary cylinders give the im- 
pression to six sheets of paper introduced, one at each cylinder. For 
each impression cylinder there are two inking rollers, which revolve 
on the distributing surface and take up a supply of ink, and, at the 

roper moment, pass over the type, giving it the requisite amount of 
ink, after which they again fall to the distributing surface. Six per- 
sons are required to feed in the sheets, which, after receiving the im- 
pression, are carried out by means of tapes to the end of the machine, 
and laid regularly in heaps by self-acting flyers. In order to produce 
12,240 impressions in one hour, each feeder must lay in sheets at the 
rate of 34 per minute, or 2,040 per hour. In each revolution of the 
large cylinder, therefore, six sheets receive each its impression, and as 
it moves, say at the rate of 34 revolutions in a minute, 204 impres- 
sions are necessarily produced, giving in sixty minutes, or one hour, 
12,240 impressions. It is, however, quite possible to produce a still 
greater number of impressions in an hour, by causing the cylinder to 
revolve more rapidly; for the productive power of the machine is 
only limited by the skill and dexterity of the feeders, or layers-on. A 
similar machine, on a still larger scale, by Messrs. Whitworth, will 
shortly be used in printing the great journalistic leviathan—the Times. 

Mr. Joshua Ratcliffe, a cotton spinner and manufacturer, has been 
summoned befure the Rochdale magistrates for £4 5s, 4d., being the 
difference of amount levied on his steam engines, at the Beswick 
Mills, by the overseers of Castleton, and the amount of rate paid. 
Some time ago, there was a dispute between Mr. Ratcliff and the 
overseers, as to the amount at which he was rated. The land and 
buildings’ rating was settled, but now the point in dispute was as to 
the rating of two 100-horse power steam engines. Mr. Ratcliffe ob- 
ected to the £4 5s. 4d., because the overseers had taken either the 
indicated horse-power, or some other criterion of assessment than the 
nominal horse-power. When he ordered his engines with Mr. Hick, 
the order given was for 100 horse-power engines, and Mr. Timperley, 
his manager, said the engines were such as they always suppled for 
such orders. Mr. Ratcliffe remarked that where they formerly charged 
upon an old mill 1s. 6d., they were now charging 1s. 9d. He thought 
they ought to charge all alike. The bench said that, as the day of 
appeal had gone by, they could not meddle in the matter. ‘They 
thought, however, the nominal horse-power should be rated. y 

It is intimated that the ruinous competition between the London 
and North-Western and the Manchester, Sheftield, and Lincolnshire 
Companies is to be adjusted amicably. Ali the better for the share- 
holders. 

An odd accident is noted at Manchester. Policeman Trueman, 
while on duty in Fennel-street, noticed a man near the pillar 
letter-box, at the junction of Corporation-street with Hanging- 
ditch. Suspecting that he might be making some attempt to open 
the box, or to put something in the top of it, he went to the place, 
and the man went away. ‘The officer raised the lid and placed his 
lamp against the opening, in order to look down, when a loud ex- 
plosion took place; flame rashed through the aperture, and scorched 
the policeman’s face, while the door of the box was blown to a con- 
siderable distance, the hinges and lock being broken, and a portion 
of the door as well, The officer thought it had been charged with 
gunpowder, but further examination proved that there was a leakage 
in a gas pipe which passed beneath it, and the pi'lar having become 
filled with gas it exploded on the application of the lamp. Fortu- 
nately Trueman was on the side opposite to the door, or the conse- 
quences would have been serious. 

Lord Goderich has determined to introduce a bill upen the subject 
of the registration of partnership. 


ago, the main reason being the influx of water. The termination of 
the protracted strikes of workmen at both Middlesbro’ and Witton, 
and the blowing in of additional furnaces at Eston, tend materially to 
increase coal consumption in South Durham, and to assist the coal- 
owners on the Stockton and Darlington Railway in getting rid of their 
surplus produce. 

Some of the Royal Engineers lately visited Sunderland for the pur- 
pose of fixing sites for batteries for the protection of the harbour and 
docks. The following works are contemplated :—A battery on the 
large bank south of Roker-terrace, mounting four guns; one on the 
north side of the south outlet of the dock, mounting eight guns; a 
similar one on the south side of the outlet, mounting four guns; and 
a fourth on the sea banks, on a line east of the Blue-house, mounting 
four guns. The guns will be all 10-inch bore, and carry heavy shot. 

A new Baptist chapel has been erected at Coventry. From the 
iron columns which support the galleries spring iron groin ribs which 
carry the roof timbers. Eight corona, suspended from the arches 
thus formed, light the galleries and centre. A new Congregational 
charch has been recently opened at Blackburn, from the designs of 
Messrs. Oliver and Lamb. 

The dividend of the North British Railway is at the rate of 23 per 
cent. per annum. 

The traffic returns of the Newcastle and Carlisle Railway show an 
increase of £1,477, in 1857, as compared with 1856; the working 
expenses are about 42) per cent. The dividend for the year is at the 
rate of 54 percent. ‘The line of the Border Connties Railway from 
the junction near Hexham to Chollerford is drawing to a completion. 

During the tremendous gale with which the eastern district was 
visited last week two empty bullock trucks were blown along the 
rails from the March station, of the Eastern Counties Railway, to 
Ely, seventeen miles. 

Messrs. Ruddle and Thompson have been entrusted with the exe- 
cution of the extensive repairs about to be carried out at Hereford 
Cathedral. The architect is Mr. G. G. Scott, and the works are 
expected to occupy about two years. 

The Hertford and Welwyn Railway was opened for traffic a few 
davs since. 

The Hull shipwrights, 500 in number, have been “on strike” in 
defence of the trade regulations respecting the number of apprentices, 
the quantity of work per day, the hours of overtime, &c. They had 
twice recently submitted to reductions in the rate of wages, from 33s, 
to 27s. per week ; but they were obstinate with regard to their rules, 
and workmen have been procured elsewhere. 

The Barnsley Local Board of Health have received an intimation 
from the general board, that Mr. Ranger will visit the town to make 
a local examination of the plans for the proposed extension of the 
waterworks. 

Messrs.Atkin and Pearce, saw manufacturers, Union-lane, Sheffield, 
have manufactured a machine belt saw, for cutting deals, fifty feet 
long, and four inches wide; space of tooth, three-eighths ; thickness, 
eighteen wire gauge. ‘The advantage of this saw consists in continu- 
ally revolving, so as to perform the double work of the usual saw web, 
by being continually on the cut, thereby saving the loss of time and 
labour in the upstroke. The Sheffield Independent is informed that it 
is the largest saw, of the kind, ever manufactured in the town. 

At Lincoln Assizes, William Colley Parker, and fifteen others, were 
charged with having, on the 12th and 13th October last, in company 
with about fifty others, assembled in Great Grimsby, and caused a 
riot. A second count in the indictment charged them with destroying 
two toll-houses, and other property of the Manchester, Sheffie!d, and 
Lincolnshire Railway Company. The whole of the prisoners pleaded 
guilty. Mr. Boden, who appeared for the prosecution, said the 
prisoners were under the impression that they had a right to the 
wharf or landing place upon which was erected the buildings they 
had destroyed, and which were the property of the Manchester, 
Sheffield, and Lincolnshire Railway Company. The company had no 
intention to proceed against the prisoners harshly, and would be 
satistied if they would severally enter into recognizances of £50. This 
course was adopted. The case was noticed, at the time of the disturb- 
ance, in THE ENGINEER. 

Mr. Melly, of Liverpool, is desirous of erecting his free gymnasium 
for that town at once. 

A polished granite fountain, in the shape of an obelisk, about 
twenty feet high, is proposed to be erected in Prince’s Park, Liverpool. 

The tender of Messrs. Holme and Nicol has been accepted for the 
construction of a shed and refreshment-rooms on the North Landing- 
stage, Liverpool, for the sum of £1,043. The work is to be completed 
by the 30th May, under a penalty of £5 per week for every week it 
remains unfinished bevond that date 

A deputation from the coal trade of Liverpool has had an interview 
with the Mersey Docks and Harbour Board relative to the accommo- 
dation for the trade at the North Docks. The deputation pointed out 
that they could not make use of the present high-level railway in the 
manner proposed by the committee—namely, by the use of boxes for 
shipping the coal— without altering all their wagons, 10,000 in 
number, which are suitable for every other place. They advised that 
the high-level railway should be fitted with apparatus by which coal 
could be transmitted from the wagon to the ship's hold, and that lines 
of rail should be laid down different sides of the Wellington, Bramley 
Moore, and Sandon Docks. The deputation were, however, of opinion 
that the best thing that could be done to benefit both the coal trade 
and the port would be the construction of a new dock between the 
canal and the present Stanley Dock. The chairman of the Board said 
that the views and wishes of the deputation would be referred to their 
engineer. 

It was intimated by the Works Committee at the last weekly meet- 
ing of the Liverpool Docks and Harbour Board that it was the inten- 
tion of the Board that No. 2 dock should be appropriated exclusively 
to the timber trade, together with half of the east side of the Hus- 
kisson Dock, for the present, and until further accommodation was 
provided. 

The discussions at the weekly meetings of the Liverpool Docks and 
Harbour Board continue exceedingly interesting. A debate which com- 
menced last week on a motion of Mr. Rankin: “ That on the earliest 
convenient day this Board do resolve itself into a committee for the 
purpose of considering plans of dock improvements and extension in 
the entire property of this trust on the Lancashire side of the Merscy, 





and the time and order in which it is desirous that those improve- 








ments should commence”—was adjourned. The following amendmen 
was moved by Mr. C. Bushell:—“That this Board forthwith —— 4 
itself into a committee for the purpose of considering the financial 
sition of this trust, in relation to its existing works and obligations ; 
and, further, of considering whether, during the progress ot carrying 
out the new works in progress at Birkenhead, such arrangements and 
improvements in the direction indicated in the special report of the 
Committee for the Management of the Docks and Quays cannot be 
effected in the working of the present docks, which, whilst they will 
prevent the necessity for further dock extension for the present, will 
also tend to increase the revenue of this estate.” 

A very extraordinary accident occurred a day or two since to a 
young lady named Turner, living with her father at Godley. near 

yde. She was about to sit down-to breakfast in the kitchen when 
the boiler behind the grate exploded, and a fragment struck the un- 
fortunate girl on the back of her head, killing her instantly. The ex- 
plosion was quite tremendous in its effects. The whole of the fire- 
place was blown away, the wall of the house being knocked down 
and a hole made, the size of which is quite twelve feet by ten feet. 
The oven was carried against the railings of a plantation at the back. 
The boiler was torn into more than a hundred fragments. One trian- 
gular piece of iron, weighing about ten pounds, flew obliquely through 
the ceiling of the kitchen, cut in two the beam of the floor of the room 
above, and deposited itself in Mr. Turner’s bedroom, Other damage was 
done to the furniture, &c. The kitchen range consisted of the centre 
grate, with an oven to the cook’s right, and on the left a boiler, which 
also passed behind the grate and the oven. This boiler furnished hot 
water for all ordinary domestic purposes, and also for a bath. It was 
supplied from a cistern over the bathroom, from which the water 
flowed through leaden pipes outside the building into the boiler. It 
was unknown to the family that the boiler was empty, for it should 
have been constantly full, being self-supplied from the cistern. The 
water had, however, been frozen in the pipes, exposed as they were 
to the action of the cold air. The hot air from the boiler, which had 
become red-hot by the action of the fire, melted the ice in the pipes, 
the water ran down upon the red-hot plates, and the explosion imme- 
diately ensued. 

The Eastern Counties Railway had an accident last week near the 
Chapel station. A truck filled with sacks of flour received an 
impetus and ran along the line. After traversing some distance it 
was met by an engine and train coming in a contrary direction, a 
sharp collision ensued, the engine and tender were thrown off the 
rails, and a good deal of damage was done. 

At Chelmsford Assizes, Marriage v. the Local Board, was an 
action for damage alleged to have been sustained in consequence of 
sewage matter having been turned into the river at the tail of the 
plaintiffs’ mill. The damages were laid at £1,000. Mr. Edwin 
James, who appeared for the plaintiffs, said the sewage matter of the 
town of Chelmsford—a place with 10,000 inhabitants—had been 
brought down in one drain, and poured into the river Chelmer. The 
Board discharged 100,000 gallons of sewage and feculent matter per day 
into the river in the rear of Messrs. Marriage’s premises. The site of 
the mill was such, that a great portion of the channel of the river 
became, during the summer months, in a stagnant state, and the 
effect of turning the whole of this sewage into the river was of a most 
injurious character, for persons could hardly ever walk near this river 
without being seriously affected. The case extended to considerable 
length, and resulted in a verdict for the plaintifis—damages £50. 

The new drainage works about to be commenced at Norwich have 
excited some opposition, and at the eleventh hour an influential 
owes is being made to prevent their execution as at present pro- 
posed, 

The eclipse of the sun was only seen at intervals in the eastern 
counties. The railway authorities advertised a trip to Peterborough, 
which was considered a favourable point of observation, but clouds 
hid the great luminary; so that although it was the “ observed of all 
observers,” it was very rarely the ‘‘ seen of all seers.” Occasionally, 
however, patience was rewarded with a glimpse of one of the most— 
if not the most—sublime spectacles which the present century is 
likely to afford. We observe a statement that crocuses closed their 
yellow petals during the greatest obscuration—the brief but impres- 
sive period, when the face of nature presented a lack-lustre aspect 
which we cannot adequately describe. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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RalILs are more inquired for. 

Scotcn Pig IRoN, at the commencement of this week, rallied to 57s. 6d., 
but has since receded, and now closes flat, at 56s. 6d. per ton, cash, for mixed 
numbers G.M.B. f.0.b., at Glasgow. The shipments for the week ending 
the 17th inst, were 8,600 tons against 11,100 tons the corresponding week 
last year, x 

SPELTER is dull of sale, and can be bought 10s. per ton easier than last 
week, 

Coprsr is less inquired after. 

Leap maintains its price. : " 

T1x.—The English smelters declared a reduction on the 13th inst., of £6 
per ton on common and refined, and have altered the discounts to 13 percent, 

Tin PLatEs.—There is but little export demand at present for this article, 
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AND JULLION’S IMPROVEMENTS 


PATENT DATED 10TH Avaust, 1857. 
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Tus invention, by James Bertram, engineer, of Edinburgh, and 
J. L. Jullion, analytical chemist, of Foots Cray, consists in the 
application of dry air to the surface of paper during its passage over 
the drying cylinders in the process of manufacture, by which the 
moisture is more effectually abstracted than hitherto ; this is accom- 
plished firstly, by desiccating the air by means of chloride of calcium 
or other suitable chemical agents ; and, secondly, by applying the air 
so prepared to the surface of the paper, through the medium of per- 
forated hollow drums, placed within the drying cylinders in lieu of 
the ordinary fans, so as to admit the air under pressure by any of the 
usual mechanical means. 

Fig. 1 represents a longitudinal section taken through the drying 
cylinders and perforated hollow drums; and Fig. 2 a front view 
of the machinery, with the desiccating chamber and fan wheel 
removed. A, are the drying cylinders; B, the fixed inner drums 
mounted horizontally upon suitable trunnion bearings, upon which 
the drying cylinders revolve ; C, connecting socket pipes or standards 
for supplying air to the interior of the fixed drums; D, bellow bed or 
stand pipe for communicating with the interior of the fixed drums, 
through the medium of the connecting socket pipes; EF, stop cocks or 
valves for regulating the supply of air; F, gauze openings or perfora- 
tions formed in the peripheries of the fixed inner drums, for directing 
the desiccated air immediately against and in contact only with that 
portion of the surface of the paper impinging upon or traversing the 
cylinders in the ordinary way; G, longitudinal rails or stretchers 
formed upon the drying cylinders upon which the paper travels; H, 
the paper traversing the cylinders; I, desiccating vessel or chamber 
formed or fitted with trays, shelves, partitions, or otherwise, for con- 
taining chloride of calcium or other desiccating substance ; J, trays or 
partitions dividing the chamber into different compartments, so that 
any number may be filled with desiccating material, and the chamber 
supplied with any quantity required; K, desiccating material ; L, 
leaden trough or drain formed in the lower portion of the desiccating 
chamber, for collecting the moisture extracted from the air during 
the desiccating process; M, outlet pipe or tap for drawing off the 
contents of the trough or drain ; N, fan wheel or blower for supplying 
the air under pressure to the desiccating chamber ; O, driving spindle 
for giving motion thereto, having fast and loose pulleys upon it. Q, 
pipe communicating from the blower ‘o the interior of the desiccating 
chamber, and conveying the air thereto; R, corresponding pipe con- 
necting the desiccating chamber with tbe hollow bed or stand pipe; 
8, openings or perforations communicating alternately with each 
cell or compartment, so that the air in passing from one to another 
may travel its entire length, and cause the air to be more thoroughly 
desiccated than otherwise ; T, lid or cover for inserting or withdraw- 
ing the desiccating material. 











When chloride of calcium is used as the drying substance it is 
necessary that it should be melted with a strong heat in a reverbe- 
ratory furnace or otherwise, and the resulting mass broken into pieces 
of about the size of the stones used for macadamising roads; and 
the partitions, shelves, or otherwise of the desiccating chamber, as 
aforesaid, filled or arranged so that no air can pass without coming 
in contact with the substance. On motion being communicated to 
the fan wheel or blower, a current of air is driven through the 
desiccating chamber, and being dried or deprived of its moisture 
is forced through the hollow bed or stand pipe D, and connecting 
socket pipes C, into the interior of the fixed inner drums B; and on 
passing through the perforations F (which are contrived so as to be 
only on that part where the paper is passing over) is caused to act 
on the surface of the paper, and dry the same more effectually than 
by the method at present in use; the air thus driven through the in- 
terstices formed by the unequal lumps of chloride of calcium in the 
several compartments or otherwise of the desiccating chamber will 
be thus deprived of nearly all its moisture, which, forming a solution 
of the salt, will fall into the leaden trough or drain L, in the bottom 
of the chamber, from which it is to be drawn off by the outlet pipe 
or tap M, and subsequently run into a common reverberatory furnace, 
when the water being evaporated, and the resulting salt melted and 


allowed to cool, it will be rendered again ready for use, the whole | 


of which processes may be repeated for years, the only loss sustained 
being the small particles scattered in breaking up the mass. Although 
the cold dry air produced by this process will absorb as much 
moisture as ordinary atmospheric air at a temperature of 70 to 
100 deg. Fah., it may be necessary at times to vary the temperature, 


which should be left entirely in the hands of the operator; but it is | 
preferred to use cold dry air for all the drums of the machine except | 


the last six or eight, when warm dry air may be advantageously em- 
ployed, by passing the same after drying through a coil of pipes 
heated by steam, or otherwise. 


CHRISTEN’S NEW ELASTIC FLUID ENGINE, 
PATENT DATED 23RD JULY, 1856. 
Tuts invention, by M. Christen, communicated to M. Berthiez, of Red 
Lion-street, Borough, consists in the employment of a new elastic fluid 
‘nstead of waterin the production of vapour for working engines, and in 
t .e arrangements of suitable machinery. ‘The patentee takes sulphuric 
wther and dilutes it with water, having in solution a quantity of each 
of the following ingredients, namely, soda, potash, empyreumatic oil, 
and some animal fat, and, in some cases, also bicarbonate of soda and 


tartaric acid; these various substances being well mixed together and 
= into an ordinary boiler, or they may be mixed in the boiler itself. 

‘he following quantities of each of the above substances have been 
found to be the best for every horse-power of the engine, and to pro- 
duce the greatest mechanical effect, nevertheless in different cases 
they may be varied ; seventy pounds weight of sulphuric ether, nine 
pounds of empyreumatic oil, one pound of animal fat, four gallons of 
water, sixty drachms of soda, and fifty drachms of potash; the two 
last being found to facilitate the condensation of the vapour. To these, 
in some cases, may be added one quarter of an ounce of bicarbonate 
of soda and the same quantity of tartaric acid. The capacity of the 
boiler for any given power may be much smaller than those now made 





use of in which water alone is evaporated. The boiler in which the 
sulphuric xther and other substances are deposited may either be 
heated directly, by means of the fire playing upon it in the usual 
manner, or it may be laid (which is preferable) in an outer vessel 
containing water, the heat playing upon the outer vessel, and the 
water transmitting it to the boiler and acting upon the wther and 
other materials. Before applying heat to the boiler, it is advisable to 
withdraw the greater part of the atmospheric air from the boiler. 
The vapour, upon being produced, passes from the boiler and acts 
upon the piston in the cylinder in the usual way ; after performing its 
duty in the cylinder, it passes by means of a passage into an air-tight 
tank or vessel, where it expands and loses a portion of its heat; 
from this tank it is conducted into a condenser of suitable construction, 
and there reconverted into the liquid form, passing in that state into 
another vessel ; it is from thence pumped into the boiler, and again in 
a similar manner passing into vapour performs the same duty, and 
is reconverted into a liquid. 

In the illustration which shows the arrangement of the apparatus, 
A is the boiler where the sulphuric «ther and other substances are 
deposited ; the boiler being either heated directly or by means of the 
water, as before described; if the latter, the tube or tubes b may be 
omitted ; if they are used, they should always be covered with the 
mixture in ihe boiler; c, is the steam pipe, leading from the boiler to 
the cylinder; f, the exhaust pipe, leading the vapour into the tank g, 
where it expands and loses part of its elasticity and heat ; from g, it 
passes by means of the pipe A, into the condenser &, and through the 
winding tube k!, where it becomes converted into the liquid form ; and 





passing through the tube / into the vessel m, it is pumped thence by 
means of pumps s, s, through the pipes ¢, t, into the boiler again ; n is 
a little tank or cistern for adding fresh mixture to the boiler when 
there has been loss from waste or otherwise, having a communication 
by means of a pipe or stop-cock, or otherwise, with the tank m; p is 
a small escape or overflow pipe attached to m, having a cock p'; g, a 
small pipe for allowing the air to escape before starting the engine ; 
q', a pipe for allowing air to enter when the engine stops; ¢, ¢, the 
pipe entering the boiler. When the engine is at rest, and it is required 
| to supply the boiler with fluid, this may be done by fixing a hand 
| pump on the pipe¢. The usual indicators should be inserted to show 
| the temperature and the pressure, together with the usual safety and 
other valves. A casing or envelope may with great advantage be 
made to surround the cylinder, so as to contain hot water, which may 
| be supplied from the hot water envelope round the boiler, if that 
system of heating be adopted; for the better securing the various 
joints from leakage, the patentee uses mastic, composed of lime and 
the white of eggs, so as to form a paste; if the joints be well covered 
with this, he states no leakage will ensue; if this mastic be not used, 
washers of wash-leather may be with advantage applied. 

The following advantages are claimed for this system of generating 
power over that of using ordinary steam. First, diminished size and 
cost of boilers. Second, saving of fuel from 65 to 75 per cent. 
| Third, saving of stowage room on board sea-going vessels. From 
| the experiments which have been made, it is stated that the boilers 
| may have a capacity of one-third less than those now in use, Also 
| that no incrustation nor corrosive action takes place within the 
boiler, while the heat required to raise the vapour is so much less, 
that it is calculated that a boiler under this system would last three 
times as long as those now used for steam; and if the method of 
laying the boiler in an outer casing filled with water, be adopted, the 
boiler might last for an indefinite period. The cost of the mixture is 
stated to average about 2s. per gallon, but should success attend the 
attempt now making to manufacture sulphuric xther from beet root, 
its cost will, it is expected, be lessened 60 percent. The saving in 





| fuel, as deduced from experiment, is above 65 per cent. Some ex- 
periments were made on the 11th November last, from which it 
| appeared that condensation is very readily effected, the temperature 
of the condenser being 58 deg., and that of the condensed vapour 64 
deg. It was also determined that the evaporation of the new fluid 
takes place at a very low temperature. For example, taking the 
three pressures per square inch of 29 lb., 51 !b., and 80 Ib., the tem- 
perature of the new fluid was 132 deg., 167 deg., and 206 deg., 
| respectively, whereas that of steam at the same pressure is 250 deg., 
| 293 deg., and 312 deg. The heat, in these experiments, was applied 
| to the cooper in which the mixture was placed by means of a water 
| bath. The temperatures were observed from a Fahrenheit ther- 


pocarecersemaee 


| mometer, placed in the water, and the pressures from a steam gauge. 
| An experimental engine may be seen in operation at Mr. Wright's, 
| 10, Alfred-place, Newington-causeway, If the results given may be 
| relied upon, the invention bids fair to be of great importance, 





| UTILISATION OF THE PRODUCTS OF DECOMPOSING 
| URINE. 
Despite the interest which is attached to the important question 
of the utilisation of substances originally derived from the soil, 
and advantageously returned to it in the form of manure, it 
| must be many years before this great economical principle can 
be fully adopted in England. Though there can exist no doubt 
| that this principle might, in some degree, be carried out by 
| individual exertion, in the case of agriculturists and others, yet 
| it is extremely problematical whether the conversions of excre- 
mental substances into manure would be successful as an ex- 
tended commercial enterprise. In China, Holland, and other 
parts of the world, the utilisation of human excrement is effected 
with a scrupulous attention, which to the sturdy English agri- 
culturist would appear ridiculous and contemptible There, no 
manure is considered worthy of the name save that which pro- 
ceeds from the latrines everywhere established for its eollection ; 
while in England the indifference to the direct reciprocation of 
the two great kingdoms of animal and vegetable existence neces- 
sitates the importation of an expensive animal product from a 
foreign soil. 
Nor is this course, under existing circumstances, destitute of 
practical advantage. In the presentstate of farming in many parts of 
| England the concentration of manures, from the facilities it offers 
| in their application, is a point of the greatest importance. Diluted 
| beyond a certain extent, manures in this country become value- 
less, owing to the expense of carriage. And, as is remarked by 
Nesbit—“ If it were possible for chemists to concentrate 
manures so that they would be worth even £50 a ton, it would 
be an immense advantage to those who have to use them.” But 
the peculiar circumstances arising in England from the high 
value of labour and the boundless resources of commerce, alune 
render applicable for agricultural purposes materials so expen- 

| sive as guano and lime superphosphate, or cause the materials 
that nature offers in direct ratio to our necessity for them, to be- 
come no longer available. 

Thus, though we can understand the indifference shown by our 
farmers for the supply of manure which is now wasted by our 
system of sewage, we cannot fail to recognise the importance of 
any process by which its most valuable constituents might be 
obtained in a concentrated state. It is to be observed that the 
| fluid excrement of man is far richer in the necessary elements of 
fertilisation than the solid; and it is much more valuable in the 
| production of the nitrogenised substances which constitute his 

food, viz., flesh and the cereal grains, than the urive of any 
herbivorous animal. The reason of this is that it contains the 
earthy and alkaline phosphates, which, in animals feeding upon 
| roots, green vegetables, and fruits, are replaced by carbonates. 
The urine of man offers also great facilities for its collection in 
| considerable quantities. Persons who have noticed the street 
| conveniences of London and Paris must have been struck with 
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this fact. In London these conveniences are deficient both in 
number and with regard to construction, generally exhaling a 
powerful odour of ammonia. The absorption by an acid of this 
substance when thus disengaged, suggests itself on sanitary 
grounds; but, in my opinion, the production of an ammoniacal 
salt, and the collection of a certain amount of phosphates, urate 
of soda, uric acid, &c., would be an important consideration in 
the construction of public urinals ; and might lead to their esta- 
blishment on commercial grounds in those places where they are 
most wanted. i : 

A close reservoir holding a tank for the reception of the urine 
in the first instanee, and in which the various deposits might 
collect; a trough containing a certain amount of acid, either the 
sulphuric or the hydroebloric, end an arrangement for the exit 
of air through this acid, are the principal requirements for the 
efficient utilisation both of the volatile products of decomposing 
urine and of those substances which the decomposition renders 
insoluble, The following sketch represents these conditions. 
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A, Receiving tank. 

B, General reservoir for overflow. 

C, Trough for acid, lined with gutta percha, 

D, Outlet for air deprived of ammonia, ; 

E, Outlet pipe, having valve opening outwards, opened by pressure of fluid 
when above the leve! of opening. 


Limestone and coal ashes might with advantage be placed in 
the receiving tank. Thus, in the constituents of the concentrated 
manure obtained in this manner would be found the three great 
requisites of vegeta‘i n, viz., calcareous matter, phosphates, and 
ammonia ; and, also in the case of the employment of sulphuric 
acid, the two important adjuncts of sulphuric acid and oxide of 
iron. 

There appears to be a diversity of opinion respecting the 
amount of solid matter contained in 100 parts of urine, In a 
recent experiment this amount was nearly 7, and the per centage 
of urea about 8, This latter substance would require 4:9 of 
sulphuric acid for its conversion into the sulphate of ammonia. 
The price given by druggists for sal-ammoniac (hydrochlorate of 
ammonia), is, I believe, 6d. per Ib. ; its source is the ammoniacal 
liquor of. gas works. The price would in all probability be 
greatly reduced by competition, The commercial value of pure 
ammonia for agricultural purposes may be calculated at the rate 
of £60 per ton. ‘ : 
DesMonp G. Firzcrratp, Constilfing Chemist. 


ASSOCIATED FOREMEN ENGINEERS. 


Tus association celebrated their sixth anniversary by a public 
dinner at the Bay Tree Tavern, City, on Saturday evening last 

The attendance of members and friends on the occasion was 
most numerous, and the large and chastely fitted room devoted 
to the purpose was nearly filled. The dinner itself, which, 

though of comparatively transient importance, was not without 
acertain degree of interest to the company, was liberally and 
well served, and, we may add, met with corresponding justice. 
After the removal of the cloth, the chairman, Mr. Sheaves, who 
is also president of the association, gave the usual loyal and 
patriotic toasts, which were well received, and then that of the 
evening—namely, “Prosperity to the Association.” This was 
followed by a statement of the secretary, embracing, for the 
advantage of those who were comparatively strangers, a brief 
resumé of the past history, present position, and hopes for the 
future, of the society; Mr. Jones detailing the up-hill fight 
which the earliest promoters of the association had to sustain, 
the “ gradual steps and slow” by which they established it on a 
sound and safe base, and its growing prosperity which now 
rewards their early struggles. In proposing the health of the 
chairman, Mr. Joseph Newton took occasion to speak in enthusi- 
astic terms of the zealous and indefatigable services rendered by 
Mr. Sheaves to the institution. That gentleman, he said, was an 
embodiment, an exponent of the good qualities of the Associa- 
tion of Foremen Engineers, Ever ready to advise with, and to 
solace, if needs be, his fellow members, he was a pattern for the 
whole trade. It was matter of regret that no response was made 
to the toast which followed: that of “Our Employers,” and 
which was drank with enthusiastic demonstrations of approval. 
The isolation of the heads of engineering firms-—the isolation, 
that is, so far as honorary membership is concernec, from this 
society—is strange and unaccountable, The foremen engineers 
are their right band men, and nothing but advantage can accrue 
to employers from the advancing intelligence of these who serve 
them. This association assures that advancement, and deserves, 
therefore, the countenance and support of those who are served 
as well as those who serve. But to return to the business of the 
evening. The healths of “Our visiting friends,” given by the 
chairman, was responded to by Mr. Barnett, whilst that of 
“The honorary members” was eloquently met by Mr. Cohen. 
The secretary, treasurer, and librarian, respectively toa.ted by 
Messrs. Briggs, Theyte, and Meredith Jones, in deservedly 
eulogistic terms, followed next on the list of complimentary 
honours to officers of the society ; and then was proposed “ The 
scientific press.” Mr. Newton responded to this latter toast, 
which was rapturously applauded, and took occasion to speak 
flatteringly of Tuk Enernzer ; and in compliance with his desire 
and that of the chairman, the thanks of the association were 
given by acclamation to its editor, Other toasts, of course, 
followed ; and when we say that an efficient toast-master lent his 
stentorian aid to the worthy chairman, that two professionals 
enlivened and illustrated the proceedings with appropriate songs 
and music, that the wines were of the finest vintages, and good 
temper and good fellowship were the presiding spirits, hovering 
over and animating all—when we say this, it may be believed 
that the sixth anniversary of the Association of Foremen of the 
Engineering Trade passed off admirably ; and so it did. 





A New Acrrcocruratu Steam Exctne.—We read in the North- 
ampton Herald :—* On Saturday considerable interest was excited by 
the exhibition of a new steam engine, manufactured at the foandry, 
under the superintendence of the manager, Mr. Rickett, The engine 





is capable of traversing any road, and can be guided with the greatest 
preeasion, The envine is manufactured for Mr, Beards, of Stowe, | 
where it will be further tested.” 


SOCIETY OF ARTS. 
Wednesday, March 24, 1858. 
ABSTRACT OF PAPER ON ELECTRO-MAGNETISM AS A MOTIVE 
POWER. 
By Tuomas ALLAN. 

Tue two points to solve in the use of electricity as a motive 
power are its applicationand economy. ‘The power of electricity, 
when applied in the form of an electro-magnet, is wonderfully 
great from comparatively small means; but its dynamic power 
decreases so rapidly through the intervening space, being “ in- 
versely as some unascertained power of the distance much 
higher than the square,’ that the range of the maximum effect 
or valuable portion of the dynamic force, with a consequent 
minimum of consumption, extends to so small a distance as to 
be of no real value in mechanics. The great problem to solve 
has been to contrive such an arrangement of parts as to convert 
this maximum of the dynamic force through a range, although 
unavailable in itself, into stroke, or such an extent of motion as 
to be available and of practical value as a motive power. In the 
plans and arrangements of these inventions, the maximum por- 
tion, only, of the dynamic force is applied, and by the mechanical 
arrangement of parts, successively and continuously brought 
into action in a direct form, in accordance with the laws of 
electro-dynamics. When thus applied, there is no loss of the 
primary electric force, and any amount of power, and any length 
of stroke, can be obtained. The cost of electro-motive power 
has generally, through erroneously, been considered so great as 
to render electricity as a motive-power less profitable than steam. 
But this has arisen from the misapplication of the electro-magnetic 
force, not from the necessary consumption of the electric mate- 
rials, which consumption is inversely as the dynamical ratios of 
the force. 

Profesor Liebig, in his “ Familiar Letters,” says that thé zinc 
in the battery is burned (oxidised), a consequence of which 
action is the production of an electric current,” and “if we were 
to turn the zine under the boiler of a steam-engine, consequently 
in the oxygen of the air instead of in the galvanic pile, we should 
produce steam and get a certain amount of force,” but that “ we 
must still recollect that zinc can be represented by an equiva- 
lent weight of carbon (as coal), so that, according to the experi- 
ments of Despretz, six pounds weight of zinc, in combining with 
oxygen, develope no more heat than one pound of coal, con- 
sequently, under equal conditions, we can produce six times the 
am unt of force with a pound of coal as with a pound of zine.” 
It is a most unfortunate doctrine, but also a practical absurdity, 
to state that zinc cannot give out more power than the coal 
required to smelt it. Doubtle:s a given amount of zine, 
combining with oxygen, would not eliminate more heat than 
would overcome that affinity, but there is no such relation of 
heat to electricity as to make the mechanical power of the one 
the measure of the mechanical power of the other, Whatever 
may be the analogy between heat and electricity, they must ‘be 
considered as distinct forces in their mechanical relations. In the 
combustion of coal, heat only is the motive-power developed, 
whereas in the oxidation of zinc in the battery, both heat and 
electricity are developed, the latter only being the motive force. 

Professor Page, on this subject, remarks—“ The absolutism of 
forces regulating affinities may be interesting as a matter of 
speculation, but as furnishing a practical estimate for the amount 
of mechanical or available power it cannot stand, and neces- 
sarily involves the unwarrantable assumption that the whole 
power or inherent force may be eliminated and rendered avail- 
able in each case.” But Liebig goes still further. He maintains 
that the heating power of the current is the equivalent of the 
mechanical power through electro-magnetism, or, in other 
words, that the heat developed by the passage of the current 
ought to raise steam enough to furnish a power equivalent to the 
electro-magnetic power of the same current ; and from the fact 
that the mechanical force derived from the steam raised by the 
heating power of the current is so small, compared with that 
obtained by the combustivn of coal, he arrives at the conclusion 
that electro-magnetic power “ can never be used.” 

The power exhibited by electro-magnetisin, though very great, 
extends through so short a space as to be practically useless in 
mechanics. A powerful magnet might be compared, for sake of 
illustration, to a steam engine with an enormous piston, but 
with an exceedingly short stroke—unquestionably a bad ar- 
rangement; yet, if such mechanical arrangements could be 
devised, so as to take advantage of this enormous piston, and, at 
the same time, to produce stroke, without militating against 
that power or increasing consumption, then we would have a 
machine containing the elements of power and motion, without 
which the question of the cost of producing the electricity, and, 
still more, its application to produce magnetism, are irrelevant 
and secondary in the first stages and practical investigations as to 
producing power aud motion in a machine by such agency. 

It has consequently appeared to me that, in working out this 
problem, it should be considered in three diatinet parts— 

First. How to apply the force of magnetic attraction economi- 
cally in a machine, taking advantage of its maximum force only, 
with a consequent minimum of consumption, and continuing 
that power to any length of stroke required. 

Second. How to establish the right proportions between a 
given amount of electricity and the length and diameter of a 
magnet, so as to produce the maximum of magnetic effect with 
the minimum of electrical consumption. 

Third. The economical production of electricity and working 
of the battery, 

The static force of magnetism is, to the casual observer, 
something immense from apparently very small means ; whilst 
the dynamic, which is what we have to deal-with, and render 
available as a moving power in mechanics, is a force peculiar to 
itself, and differs from all others we have in nature, and there- 
fore requires to be considered per se, without reference 
to, and regardless of, other forces as applied to motive 
power. The dynamic force of magnetic attraction decreases in 
the inverse ratio of the squares of the distances, as_ will 
be seen if the geometric curves of that force be drawn, measured 
from some focal point within the surface of the magyet, and as 
the consumption of zinc in the battery by the electricity so pro- 
duced is in accordance with the time taken for the attracted 
body to pass through a given space, it follows that, at a certain 
distance from the magnet where the force produced is least, the 
consumption is greatest proportionately, and on approaching the 
magnet where the force is greatest, the consumption is least ; in 
a working engine, going at an even speed, the time being equal- 
ised, the consumption for each distance passed through would 
be the same ; it will,- therefore, be sufficient as a question of 
economics to consider the time, to equal spaces passed through 
as equal, although of the attractive force of itself without a re- 
sistance; it may be said, however paradoxical it may appear, that 
tle force, and therefore the velocity, being inversely as the 
squares, that the consumption must be inversely as the forces, 

The curve of dynamic force drawn from the surface, aud the 


| ealeulation of the squares also, show that, if a maguet at au inch 





distance will sustain a weight of one pound, at half an inch it will 
hold four; at a quarter sixteen, and so on. If this curve be 
further carried out, and the whole distance or range of attractive 
powers divided into tenths, the sums representing the means of 
the forces through each increment or tenth of the whole distance 
respectively, show that if the mean force of the tenth nearest 
the magnet be 1,000 lb., that of the tenth furthest off will only 
be 3 lb. ; and, as we have shown before, when the keeper or ma- 
terial to be attracted moves at an even speed (as in an engine in 
motion), there would be as much consumption of electricity, and 
consequently zinc, tv produce the 3 lb. of power as to produce 
the 1,000 Ib. 

In the arrangements adopted to utilise these peculiar forces 
economically, and likewise obtain stroke, it was necessary, to 
this end, to form magnets with four, six, or eight poles screwed 
on flat plates, so as to apply the attractive force in a direct form, 
and thus by the very simple arrangement of a piston rod passing 
through the centre of this group of magnets, in a line at right 
angles to their plane, a keeper resting on a shoulder on the 
piston rod would meet the surface of the magnets in a plane 
parallel to itself; the keeper thus not only embraces the full 
sphere of magnetic attraction, but, by such an arrangement, as the 
force of magnetic attraction decreases so rapidly with the 
distance, it is not economical to utilise or apply more than that 
portion of the attractive force that is most effective, and so not 
expend the electricity on that which inversely, as the squares, is 
comparatively of little value, and only produced with a larger 
proportionate expenditure. In this arrangement, when the first 
magnet in the series has, by attracting the keeper, operated on 
the piston rod, the stroke or onward motion of the rod is con- 
tinued by a similar operation of the second magnet placed below 
the first, and so on with the third and fourth. The onward motion 
of the shaft is then continued by a second rod on a second crank 
in like manner to the first, and so on by a third and fourth. 
It will thus be seen that the motion is continuous, not recipro- 
cating, analogous to the overshot water-wheel—each magnet 
coming into play one after the other—and that it is that portion 
of the magnetic attraction only which, proportionately to the 
power obtained, consumes the smallest amount of electricity, and 
consequently battery consumption that is applied as a motor in 
engines constructed on these principles. It will not be difficult 
to perceive by the foregoing how the great and most important 
results of the whole problem, viz., the economics, may be com- 
pletely counteracted by a misapplication of this peculiar dynamic 
force, whatever it may have cost to produce it ; and to illustrate 
this more clearly, a comparison might be made between the 
principle or application in the rotary engine (Jacobi’s) and the 
present arrangements. ‘The rotary engine has hitherto been the 
most favourite form among the various experimental appliances 
in electro-magnetism as a motive power, but in this mode of 
application, besides a variety of electrical disadvantages, it will 
be easily seen, having to apply the attractive power in a slanting 
direction, in place of direct, that there is, of necessity, a great 
waste of the magnetic force, that it is the upper portion of the 
curve only that can be applied effectively, whilst as the magnet 
has to be demagnetised in time to allow the keeper to pass, the 
maximum of the force has to be abandoned. On the other hand, 
in the present arrangements, the application being direct, it is 
the maximum only that is utilised. 

To carry out the comparison still furtherin the rotary system, 
about ;yths only of the dynamic curve can be made avail- 
able, the eight upper sections as against the two lower in the 
present system, where attraction is direct. This would give in 
the former a mean force of twelve through a given space, s 
compared to 555 in the latter, with an equal consumption of 
electricity, making a difference in cost as to the power utilised 
as forty-six to one, and even supposing the rotary system could 
be practically worked so as to utilise ,%ths of the curve, the 
ratio of cost would still be in favour of the Jatter as twenty- 
four to one. 

In the second part of the question, as to the proper propor- 
tions of parts so as to produce the maximum of magnetic effect 
with the minimum of electrical consumption, there is much still 
to be investigated, as there seems to be no law yet worked out 
that would be a true guide on this subject. I have given much 
consideration to this point, aud have obtained many practical 
data toward the great question at issue. 

As an instance of misapplication of current force, I may 
mention an extreme case, indicating by comparison great con- 
sumption or waste and little effect. A magnet with an electrical 
consumption of 352, gave out a supporting power of 2? ewt., at 
half-an-inch distance from the surface of the magnet, whilst 
another with the same battery, and a consumption of 512 (owing 
to the shortness of the circuit) only gave out an attractive power 
of 48 lb. at the same distance. In another case, where two mag- 
nets of different diameters and circuits consumed exactly the 
same amount of electricity, the one gave out an attractive force 
at a certain distance of 97 lb., where the other gave 476 lb., at 
the same. 

In the third portion of the question, viz., the economical pro- 
duction of electricity, ii may with safety be remarked that, with 
all its improvements, the battery is but a clumsy affair ; what, 
then, may we not expect from a series of scientific researches 
into the as yet undeveloped secrets of this marvellous element. 

It must be obvious, from the foregoing, that electro-mag- 
netism, as a motive power, is not simply a question of chemical 
equivalents or of producing electricity cheap, but more essen- 
tially to ascertain the economical application of it to produce 
magnetism, in the first instance, and then to contrive such an 
arrangement of parts as will produce stroke or motion in a 
machine along with an economical application of that force when 
so produced. It, therefore, follows that, without a properly 
combined investigation of these three questions as a whole, and 
an application of forces in accordance with their known laws, it 
would be but a waste of time, barren of results, as appears to 
have been the case hitherto with many expensive experiments 
made in various countries, disregarding this triplicate application 
of dynamics in mechanical and physical science. 

Confident that the principles on which the mechanical and 
physical applications of the electrical and magnetic forces aré 
based, and as enunciated in the foregoing, to obtain the elements 
of motion and power in a machine by such agencies are correct ; 
in fact, having not only hit upon the right principle, but laid 
the foundation for its adoption, I feel every incentive, and a 
strong impelling power besides, to carry forward such investiga- 
tions, despite all discouragements, feeling assured that the diffi- 
culties in details will, in due time, yield to further knowledge 
and experience of the phenomena cf the peculiar forees under 
investigation, so as to render electro-magnetism, as a motive 
power, a practical and useful agent in the various works of 
man. 


Tue Env or tre Resstan Brack Sra Fieet.—The toredo has 
mt its veto on the operations for raising the sunken vessels in the 
a arh of Sebastopol. The damage done to the ships has been s? 
great as to render all attempts even at blasting them futile: 
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LAW PROCEEDINGS. 


SPRING ASSIZES.—MIDLAND CIRCUIT. 
WARWICK, Mancn 22. | 
(Before Lord Campse.y and a Special Jury.) 


BETTS V. CLIFFORD. 
Mr. MACAULAY, Q.C., with whom were Mr. Serjeant Hayes, Mr. Udall, and 
Mr. Webster (both of the Northern Circuit, and specially retained), and Mr. 
Wills, were for the plaintiff; Mr. Mellor, Bc Mr. Hindmarsh (of the 
Northern Circuit, specially retained), and Mr. Field, for the defendant. 

This cause, which occupied the whole of Saturday, and was concluded on 
Monday morning, was an action brought to recover damages for the infringe- 
ment of a patent taken out by the plaintiff Betts, in respect of his having 
invented a new material consisting of lead coated with tin, and which was 
principally employed by him in the facture of cap for the covering 
and rendering air-tight the mouths of bottles and other vessels. 

The substantial questions put in issue by the eepe which were not 
fully opened, were whether the invention for which the plaintiff's patent had 
been granted was at that time a new invention. And, if so, whether the 
defendant had infringed it. 

Mr. Macaulay stated the plaintiff's case to the jury. 

The plaintiff was a large facturer of capsules under a patent, and the 
defendant a metal roller in a large way of business in Birmingham. 
The metal capsules manufactured by the plaintiff were formerly made at great 
expense of pure tin, and the sale of them was necessarily much less than 
since a cheaper material had been employed. It was therefore of great im- 
portance to the extension of the trade in capsules that a material should be 
discovered that should be as flexible and as little liable to corrosion as tin, 
and at the same time cheaper. In 1849 the plaintiff had turned his attention 
to the subject, and the result of his idea and experiments was the production 
of a new material, or a new, metal as it might be called—lead coated with 
tin, which effectually answered all the requirements. Up to the time of this 
invention no such material had been known to the world. He had his 
rollers prepared, took a band of lead with strips of tin, which he applied to 
either side of the lead, passed the three in that position through the rollers, 
and found that by the pressure to which they had been subjected the tin and 
lead were combined into one body, the superficies of which was tin and the 
substance lead, and incorporated in such manner and proportion as to 
capable of extension without any apparent limit, the outward coating of tin 
always remaining ; as the metals were combined in such proportion as, in 
technical phrase, to “ travel together when elongated by the process of roll- 
ing, and thus a foil of metallic lustre equal to that of pure tin was manufac- 
tured, retaining the substance and flexibility as well as the comparative 
cheapness of lead, and also the external beauty and wholesomeness of tin. 
A patent was applied for and, after some delay, obtained, and Mr. Betts con- 
tinued to manufacture his metal up to 1353, without suspecting any infringe- 
ment of his patent. He then learned that several persons, of whom the 
defendant, Mr. Clifford, was one, were manufacturing the same material. 
He communicated with Mr. Clifford through his solicitor, and was referred 
to the specification of a patent obtained by Mr. Stirling, under whose licence 
the defendant was manufacturing. Stirling's specification was substantially 
the same as the plaintiff's, but the contention on the defendant's part was 
that Betts was not entitled to any patent, as his specification disclosed no 
new invention, and that what Mr. Betts had described therein was in sub- 
stance the same invention as one for which a patent had, in 1804, been granted 
toa Mr. Dobbs, a manufacturing chemist of Worcester, who had also large 
metal works at King’s Norton. 

Dobbs’s metal was called Albion metal, and was applied by him, as stated 
in the specification, to the making of cisterns, linings for cisterns, covering 
and gutters for buildings, boilers, vats, coffin-furniture, &c., and such other 
things as require to be made of a flexible, a wholesome, or a cheap metallic 
substance, ‘The manner in which Dobbs in his specification directed that the 
material should be prepared substantially differed from Stirling’s only in 
this, that Stirling treated of lead alloyed or unalloyed, and of tin alloyed or 
unalloyed, and Dobbs’s specification was substantially the same as Betts’s, 
with this exception, that Dobbs stated no proportion between the lead and 
the tin, as necessary to secure the efficient manufacture of the Albion metal, 

The contention on the plaintiff's part was that Dobbs’s invention was never 
brought to any perfection, so as to be capable of producing a useful mer- 
chantable article ; that Mr. Betts’s invention being perfected, and having for 
the first time pointed out a method by which a useful merchantable new 
commodity might be manufactured, he was entitled to the patent he had 
gained ; and that Mr. Stirling, having added to Mr. Betts's invention some- 
thing which might be an improvement, was not thereby entitled to use 
Mr. Betts’s invention in combination with that improvement without a 
licence from Mr. Betts ; that Mr. Stirling’s patent, which was subsequent to 
Mr. Betts’s, was therefore void, and his licence no defence for Mr. Clifford. 

Witnesses were examined who described the process in Betts’s manufacture 
of his metal, and of the similar mode employed by Clifford, and there was 
much scientific conflict between skilled witnesses as to whether the direc- 
tions in Betts’s patent as to the relative thicknesses of the tin and lead were 
not essential in order to their combination, and as to the sufficiency of Mr. 
Betts’s metal for certain uses without the antimony or other alloy directed 
to be used in Mr. Stirling’s specification. The important contention, how- 
ever, was whether Mr. Dobbs’s invention had ever been so far perfected as 
to have disentitled Mr. Betts’s invention to be considered new. No trace of 
it was to be found in books upon like subjects, but for the defence George 
Humpage, a metal roller in the employ of Messrs, Cope and Son, Bartholo- 
mew-street, stated that he recollected his father manufacturing the metal 
combined of lead and tin in Mr. Dobbs’s time, the lead plates being five times 
as thick as the tin, and that, though only twelve years old, his observation 
of the mode of manufacturing it had enabled him to direct one of Mr. 
Clifford’s workmen how to do it. He remembered but few instances of its 
being made, and thought it was given up because there were few orders for it. 

Another witness, Charles Green, who was employed by the father of the 
last witness twenty-five years since, corroborated his statement. 

A Mr. Henshaw, an engineer, of Birmingham, stated that he had come to 
Warwick without reference to this trial, and, ae see some of the white 
metal about, had come into court and learnt what question was being tried. 
Hegreatly advanced thedefendant’s case by proving that the combined metal 
mauufactured under Dobbs’s patent was an article in considerable use for 
some years. 

It was elicited that he had not been examined as a witness when a former 
trial involving the same question took place in London, and that he had 
never before mentioned it to any one, 

His Lordship told the jury that there were three questions of fact for 
their consideration — first, whether Mr. Betts invented this process ; 
secondly, was it known and invented before 1849, the date of Betts’s patent, 
so as to be perfected, or was there evidence that it was abortive, and that it 
was on that account abandoned? Thirdly, had there been an infringement? 
The jury would find their verdict on these facts, in order that a question of 
pure law, whether, under certain facts found, there had been any infringe- 
ment, might be reserved, 

The jury returned a verdict for the defendant, upon the question of 
novelty ; and for the plaintiff on the question whether there had been an 
infringement. 

In the course of his summing up Lord Campbell noticed that a scientific 
witness having asked his opinion as to whether he was bound to attend upon 
being served with a subpa@na, he would say that a scientific witness was not 
bound to attend, and ought not to be subpewned. If he knew any question 
of fact, he might be compelled to attend, but her Majesty’s subjects were not 
compellable to give their attendance to speak upon matters of opinion, 














LIVERPOOL, Marci 23. ° 
(Before Mr. Justice Bytes and a Special Jury.) 
ELLIOTT AND ANOTHER V. MORRIS. 
Mr. Hven Hit, Q.C., and Mr. Hindmarsh, were counsel for the plaintiffs ; 
and Mr. Atherton and another learned gentleman for the defendant. The 
action was brought to recover damages for the alleged infringement of a 
patent. The plaintiffs, it appeared, patented an invention to be applied to 
machinery used for the manufacture of woven fabrics, the object of it being 
“‘to prevent the shuttle flying off the race or track board, when in the actual 
operation of weaving, to the great danger of the persons employed in such 
operations, The apparatus, as patented, included across bar, with certain 
hooks or guards attached to it, and it was stated to have been very success- 
ful, But it was too expensive ; and in order to get rid of this difficulty the 
plaintiffs modified it, after some time, by ceasing to use the hooks, and con- 
fining themselves to the cross bar, which was sufficient of itself to prevent 
the upward flight of the shuttle, but not to prevent its horizontal flight. 
This being a much more ical arrang t came into extensive use, 
and the complaint made by the plaintiffs was, that the defendant had pirated 
the modification of their patent, substituting only an india-rubber band fora 
wooden or metal bar. The main questions in the cause were :—1. Whether 
the plaintiff's modification was within the terms of their specification? 
®. Whether the defendant had pirated it? And the facts being admitted on 
be ate, it was agreed to submit them to the court above in the form of a 
ecial case, 








Ayotuer Lrxr or Sreamers.—It is in contemplation to establish 
a steam packet communication between Philadelphia and Brazil. 
Brazil has 4,000 miles of sea coast, and steamers have been running 
along this coast ever since 1829. In 1830 Brazil was connected with 
Europe by steam, and twenty years afterwards a mail steam packet 
communication with England was established. Since that period the 
entire commerce of England with Brazil has increased 228 per cent. 





INSTITUTION OF CIVIL ENGINEERS. 
February 23, 1858. 
Josrru Locks, Esq., M.P., President, in the chair. 


ON THE PRACTICAL OPERATIONS CONNECTED WITH PAYING 

OUT AND REPAIRING TELEGRAPH CABLES. 
By Mr. F. C. Wess, Assoc. Inst. C.E.* 
Tue author explained, in the first place, that through the 
hesitation of those who had charge of the works in publishing 
facts, which might affect the commercial value of such enter- 
prises, he was unable to supply complete details of the operations 
performed in submerging those cables, upon which he had not 
been practically employed. 

He then enumerated and described, in general terms, the 
operations connected with the cables laid down from Dover to 
Calais in 1850 and 1851; that from Holyhead to Howth; that 
between Port Patrick and Donaghadee ; and the cable to Ostend; 
relating at the same time the causes of, the various failures to 
which some of them had been subject. — 

He then pointed out the route proposed for the Hague cables, 
describing their construction, and the reasons which induced the 
engineer, Mr. Edwin Clark (M. Inst. C.E.), to determine on 
adopting the small single cable system. After alluding to the 
advantages and disadvantages of the simple over the compound 
cable, he expressed the opinion that this system was undoubtedly 
correct, but that the cables were made too light for this par- 
ticular locality, and were not laid sufficiently far apart from each 
other. The arrangement adopted for testing the cable during 
the process of construction was then explained, and the serious 
error of submerging cables, in their final position, without 
having previously tested their perfection by suitable means, was 
noticed. The Atlantic cable was not tested under water, from 
the fear of its strength being impaired by the formation of rust. 
This might have been avoided by galvanising, which ‘was shown 
not to have the effect of weakening wire to the extent generally 
supposed. 

The arrangements for coiling the cable on board the Monarch 
steamer for the Hague route were then detailed, and some re- 
marks were made on the conditions of a coiled rope, showing the 
necessity of carrying the cable from the hold of the ship, when 
elliptical coils were used, over shears, fixed above the hatchways, 
to give the rope sufficient height to enable the twist, which the 
cable had received in coiling, to be neutralised ; and, also, the 
advantage of circular, over elliptical coils, and the difference 
between a rope wound on a drum, and that coiled up in itself. 
The manner of buoying, or ranging off the course, from England 
to Holland, the progress of the Monarch, and the manner of 
testing the cable during the period of paying out, were then 
narrated. 

The act of speaking through a cable was not considered a 
sufficient test of its perfection. The case of the Atlantic cable 
was instanced, where, from Professor Morse’s report, the author 
concluded that a serious fault had passed unnoticed. 

The paper then proceeded to remark upon the steering of 
vessels across tideways, for the purpose of paying out cables, as 
opposed to the manner of steering for an ordinary passage ; 
showing the curve that would be taken by a cable, if an allow- 
ance was not made for the effect of tides. A practical method | 
was given, by which the required rate and direction of the vessel 
across a tide could be quickly ascertained. 

The operation of laying down the thick shire ends on the 
English and Dutch coasts was then detailed, as well as those of 
the Irish cables. The shore ends, similar to those of the 
Atlanfic cable, tapered off, from large sized wite, to the same 
size as the cable. 

In making arrangements for paying out a Sa Se first point 
for consideration was the selection of a ship, he paper dis- 
cussed the relative merits of screw and paddle-wheel steamers ; 
giving the preference to the latter, except in the case of a screw, 
where the engines were placed well aft, thus giving plenty of 
accommodation for stowing the cable. The next point for con- 
sideration was the disposition of the cable, in the most con- 
venient form, for paying out freely. Accidents arising from im- 
proper cviling were quoted, and the necessity of careful coiling 
was dwelt upon. The great advantages of Mr. Newall’s cone and 
rings for paying out were described. 

The brake was the next consideration. The drum brake, of 
which an illustration was given, was that used on all cables 
hitherto successfully laid. Mr. C. Bright's brake was also men- 
tioned, and its advantages and disadvantages were pointed out. 
Its chief disadvantages appeared to be its weight, or vis-inertia, 
and the time required to release the préssure on the brake pulley. 
The importance of brakes in deep water operations, to regulate 
the speed at which the cable was being paid out, as o 
with the rate of the ship on her course, and the necessity of pro- 
viding for irregular strains, were adverted to. Mechanical oon- 
trivances to supersede manipulation in the quick release of the 
brake were disapproved. 

The curve taken by the cable in descending great depths was 
discussed, showing it to be concave towards the ship in every 
part, but approaching a straight line as it neared the ground. 
The angle which the cable made with the horizon, when being 
paid out, was about 9° or 10°, while the waste varied from 30 
per cent. to 50 per cent. 

The necessity of supplying buoys with suitable moorings, to 
provide against accidents, was next urged. Several cases were 
cited where the use of buoys would have prevented the loss of 
cables, and the consequent waste of property. The buoyage 
arrangements of the Atlantic cable were described. 

The difficulty and danger of stopping the egress of the cable 
during the process of paying out were urged, and the means of 
providing against such accidents were represen 

The tendency of a cable, astern a ship, to swing it round in 
opposition to the action of the helm, with its effect in two or 
three instances, together with the means of avoiding such an 
event by placing the free point of the cable as near the centre of 
the ship as practicable, were discussed, 

Whilst proper allowance was given to the importance of pos- 
sessing perfect machinery, the author was of opinion that suffi- 
cient value was not placed upon the necessity of having an 
organised and efficient staff. It was indispensable that those 
having the management of submerging cables should possess a 
nautical knowledge. The difficulty that would have been ex- 
perienced in the late attempt to lay down the Atlantic Cable, 
when the end had to be passed from the Niagara to the Aga- 
memnon, was explained. : 

The paper then proceeded to describe various operations con- 
nected with the repairs of cables; showing first the means to be 
taken to detect the position and nature of the fault, and then 
those adopted to make the cable good; several operations of 
this nature executed by the author in the North Sea were de- 
scribed. Cables, which had been broken by avchors, &c., were 
mended at points varying from two to fifty miles from land ; at 
oue time in a tug, at another tite in a Dutch fishing boat ; and, 


* The publication of this abstract has been accidentally delayed till to-day. 





lastly, in the Monarch steamer, whose fittings for the purpose of 
general repairs were detailed. The operations of grappling, 
under-running, buoying, and picking up, were minutely de- 
scribed. In one instance, 120 miles of cable were picked up, 
repaired on land, and relaid. 

The paper concluded by pointing out that by such means 
cables could be regularly repaired, and that submarine wires in 
shallow seas became a much lesa precarious property than they 
were at first supposed to be. 

The paper was illustrated by twenty-six diagrams and draw- 
ings, and three large water colour sketches. 


MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 


March 9th, 1858. 
W. Farrsarry, F.RS., &., President, in the chair. 
A PAPER was read by the President, on “ Experiments to deter- 
mine the Strength of some Alloys of Nickel and Iron, similar in 
Composition to Meteoric Iron.” 

The object of the experiments in this paper was to ascertain 
whether an infusion of nickel, in & given proportion, would 
increase the tenacity of cast-iron as originally contemplated 
from analysis of meteroric iron, found to contain 24 per cent. of 
nickel. Contrary to expectation, that metal when mixed with 
the precise quantity of nickel, indicated by the analysis of 
meteroric iron, lost considerably in point of strength instead of 
gaining by it. Hopes were entertained that increased toughness 
and ductility would be the result of this mixture; but the 
experiments which follow clearly show that there is a diminu- 
tion in place of an increase of strength. 

From the first class of experiments recorded in the paper it 
appears that the nickel was prepared from the ore, and melted 
in the crucible, as follows :— 

80 lb. of roasted ore. 
5 1b. of pure sand. 
2 Ib. of charcoal. 

2 1b. of lime. 

These were kept six hours in the furnace, and after being 
separated from the slag was cooled and re-melted with } 1b. of 
roasted ore, and 4 1b. of pure bottle glass ; and from these about 
25 per cent, of nickel were obtained. Two and a-half per cent. 
of this was fused with Blenavon No. 3 pig iron, and having 
been run into ingots, or bars, were subjected to experiment as 
follows :— 

Results derived from 1 inch square bars, subjected to a trans- 
verse strain 2 feet 3 inches between the supports : ‘ 























Breaking | Ultimate Power of Comparative 
weight in | deflection | resentin, strength 
Description of Iron. Ib, in inches, or Blenavon 
(B.) (D.) (B X A.) | representing 1000 
Expt. 1. Bar D. Pure 
Blonurman, No. 3.. 1131 75 848°2 1000 
Expt. 2. Bar C. Ble- 
navon, No.3. Nickel 875 “53 507°5 773 
Expt. 3. Bar B. Pure 
ast-Iron, No. 1 .. 861 “47 404°7 761 
Expt. 4, Bar A. Cast- 
Iron No. 1 Nickel.. 637 “43 2760°4 563 
Expt. 5. Bar E.Ponty- 
pool, pure No. 1.... 798 “36 292°1 705 
Mean.. sit ° 860 53 465°8 760°2 














From the above there appears to be a loss of 22 to 26 per 
cent. as compared with the Blenavon No. 3 iron; and, in the 
next series of experiments made upon similar mixtures, but 

















with perfectly pure nickel, the same indications of loss are appa- 
rent, but not to the same extent as iu the preceding, as may be 
4een from the results as under ;— 
= king on We BXA tines . 
weight in D or power of strengt 
Description of Iron, fb. inches | to resist F2 = 1000, 
(B.) (D. impact, 
Expt. 6. Bar F 1 with- 
out notches ...... 867 B15 273 1000: 876 
Expt. 7. Bar F 2 with- 
out notches ...... 989 “380 376 1000; 1000 
Expt. 8. BarG. lwith 
one notch ........ 760 831 231 1000: 768 
Expt. 9. BarG 2 with 
one notch ........ 899 “410 368 1000: 908 
Expt. 10. Bar H 1 with 
two notches ...... 746 +286 218 1000: 754 
Expt. 11. Bar H2 with 
two notches ...... 703 290 203 1000: 810 
MCAD. .eeeeee 829 335 280 1000: 838 











Taking the mean of these experiments it will be observed that 
the loss of strength is not so.great as that of the former, it being 
about 17 per cent., or as 100:83. In the deflections and the 
power to resist impact, they are, however, inferior to those first 
experimented upon, as may be seen by the numbers in the ratio 
of 465:280, This, in some degree, neutralises the measure of 
strength, by a proportionate diminution of elasticity of the bars 
contained in the last experiments. 

At the commencement of the paper the author stated that the 
experiments were undertaken for the purpose of ascertaining 
how far, and to what extent, an admixture of nickel would im- 
prove the metals ; and that that improvement had reference, inde- 
pendent of other objects, to inc tenacity in the metals 
employed in the casting of mortars and heavy ordnance. 

During the last two years innumerable tests and experiments 
have been made for that purpose with more or less success ; but 
the ultimate result appeared to be, in the opinion of the author 
and others, that for the casting, or rather the construction, of 
heavy artillery, there is no metal so well calculated to resist the 

actions of gunpowder as a perfectly homogenous mass of the 
best cast-iron when freed from sulphur and phosphorus. 

In the discussion which followed the reading of the paper, Mr. 
Calvert said that it was highly probable that nickel caused the 
increased brittleness of cast-iron, just as carbon, phosphorus, and 
sulphur; but that the result with malleable iron might probably 
be very different ; and, as meteroric iron is malleable, the trial 
could only be complete when soft iron and nickel were united ; 
nevertheless, these experiments, as far as cast-iron is concerned, 
were decidedly new and of great value. 

It was further suggested that, considering the peculiar propor- 
tions of meteroric iron, it was desirable to extend the experi- 
ments ; and that Mr. Calvert be requested to render his assistanoa 
to the President for that purpose. 
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MURRAY JACKSON’S COMPOUND CYLINDER ENGINE. 


BS won ae _ 


% 


emaucuneuwces' 
aeeesracas 4 
aa ane + 


a SSR SRR ESS ee 


SSS 





——— 


TSR REDEEM RE RRR EER Ree ee ee 


p eee 


SAS SEER 


Tuis invention, by Mr. Murray Jackson, managing engineer at the 
works of Messrs. Escher Wyss and Co., at Zurich, in Switzerland, 
consists in working both cylinders of a compound cylinder engine 
with one short slide, the slide valve being cast in one piece. 

Fig. 1 shows a section of both cylinders on the line Pp, P, O, 0, of 
plan; Fig. 2 a sectional plan of the cylinders; and Fig. 3 a section of 
small cylinder, showing valve and valve casing. A, A, are the outside 
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orts for admitting steam to the small high pressure cylinder; B, B, 
orts for admitting steam to the larger expanding cylinder; 
C, middle ports for escape into condenser; and D. slide valve, with 
Engines on this principle, built 
by Mr. Murray, are in successful operation on different parts of the 


inner 
tive ports instead of three, as usual. 


| Continent. 
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PASTORELLI’S 


Tue level shown in the accompany- 
ing illustration contains several 
novel arrangements which are de- 
serving of notice, as by their intro- 
duction much of the trouble of 
using the ordinary “dumpy” level 
is avoided, and not a few sources 
of inaccuracy removed, or at least 
materially diminished. The new 
instruments have been introduced 
and manufactured by Pastorelli and 
Co., the mathematical instrument 
makers, of 208, Piccadilly, and we 
believe will be found superior in 
numerous respects to those in ordi- 
nary use. ‘I'he chief points of 
difference are in the tripod and its 
staff head, in the substitution of 
a ball-joint and clamp for the 
ordinary parallel plate screw, in 
the mode of suspending the tele- 
scope, in the adjustments, and in the 
arrangements of the diaphragms. 
These several modifications give to 
the instrument increased facility in 
its use, greater steadiness and free- 
dom from vibration, more accuracy 
in the adjustments, and render any 
derangement of these almost im- 
possible. 

The accompanying illustration 
shows an elevation of the instru- 
ment, and from the following re- 
ferences its principles of construc 
tion will be readily understood. 
The first point we shall notice is 
the stability given to the tripod A; 
this is very important, as any loose- 
ness in its parts is fatal to accuracy, 
however well constructed the other portions of the instrument | 
may be. The ordinary staff head is very defective, inasmuch as the 
three pairs of cheeks, or “ bible” pieces, between which the leg joints 
work, cannot, as wear goes on, be properly tightened. The only 
mode of doing it is by drawing the cheeks together by the joint 
pivots, which twists the cheeks and causes their lower ends only 
to press against the leg joint, leaving the wear of the upper sur- 
faces unprovided for, The staff head of the newinstri mént is 
made from a plan by Mr, William Froude, C.E., and hasbeen found 
to answer remarkably well, The cheeks are made wider apart, | 
and are cast upon a circular plate, the leg joints being similar to | 
an inverted mortar B, with strong trunnions C, which can be 
tightened in their bisected cylindrical bearings by means of cap- | 
stan-headed screws D, D. On and at the centre of the circular | 
yy to which is attached the joint cheeks, ‘rests a gun-metal 

1 E, which is encircled by another plate, clamping the ball 
by means of three or four screws F.' This ball-joint is substi- | 
tuted for the ordinary parallel plates, which are limited in their | 
action, compelling the staff head to be.placed within 3 deg. or | 
4 deg. from a horizontal plane, 








‘gen the ground almost irresp f the position of the level 
(the ball having a movement of nearly 20 deg.).... When, the 
tripod is set up, the plate screws E are and the.in- 
strument is approximately set level by the hand in both planes by 
means of the ciroular bubble G, attached near the eye-piece of 
the telescope. The screws F are then sufficiently tightened for 
the instrument to remain at will in.a fixed position; any foree 
applied to them beyond that necessary for clamping the ball 
will cause it to heel over in the required direction to bring the 
main level bubble in the centre of its run, The telescope, when 
in a state of equipoise, is soldered to a block or saddle-piece 
H, H, the base of which can be made parallel to the axis of the 
telescope. Around the telescope are soldered two. cylindrical 
gun-metal collars I, I, very accurately turned, and ground to a 
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uniform diameter ; by means of these the mechanical and optical 
axes of the telescope are adjusted, aad the line of collimation, 
and the spirit level J, is framed parallel thereto, being face-fitted 
at O, O, and neither admitting nor requiring any after-adjust- 
ment. The base of the eaddle-piece is filed parallel to the axis 
of the telescope, and is face-fitted to the gun-metal centre, or 
pivot, passing through K, so that when the instrument is re- 
versed or turned in any direction the spirit bubble J will be 
kept in the centre of its run. 


The diaphragms are two separate discs, the horizontal web 
being mounted on one, and the cross webs on the other; they 
can be moved independently of each other by means of the col- 
limating screws; these screws are so arranged that they cannot 
be disturbed. ‘There is a grooved channel in the eye end of the 
telescope, into which the collimating screws are suik, and after 
these screws have done their work; and the line of collimation is 
perfected, a cylindrical ring cap L is screwed over them, and 
made fast, thus preventing the possibility of the screws being 


making the tripod subservient to disturbed, and keeping intact the most important adjustment of 


the level ; whereas by the ball.joint the tripod may be firmly set | 
+ rs) 


the instrament. The object of the separate diaphragms is this : 
| that having made,-with the one, the horizontal or levelling web 
| bisect. the axis of the telescope, the cross webs, by means of 
| the other, can be moved in a vertical plane, so that the biséction 
; can be placed above or below the horizontal web, or the angle 
subtended between the webs can be made of any given micro- 
metric value : the cross-webs serve also to determine the verti- 
callity of the levelling staff. 


| The instrument, being lighter than the ordinary level, is 
rendered more portable, It can from this cause be carried in a 
sling leather case, like a military telescope. The increased 
stability of the tripod and the capability of the level being 
adjusted with more facility and precision than the ordinary 
pigs | level, enables it to be more easily set up for use, especially 
| om 


ground. 


BLAST ENGINES.* 
(To the Editor of The Engineer.) 

Sin,—Mr. Hackworth's trumpeter is dead, to begin with. Iam an unpre. 
tending engineer ; only, depending on the dness of arg t, by 
a long experience on the subject of Mr. Slate's Patent Blast Engine (or | 
had better say improvements in the induction and eduction of fluids), how 
can I, who feel myself a flower born to blush unseen, expect to controvert 
anything that may be said or done by a man who knows himself to possess 
such transcendent genius and wonderful mechanical powers as the present 
representative of the gifted race ofHackworths, and inform the world if 
they do not know this, they ought. Even “One of your Readers,” poor 
fellow, makes a clever and very just comparison, and Mr. Hackworth tells 
him that his knowledge is of Hackworth origin. You may, therefore, 
guess how modest I feel in trying to contradict a man of such wonderful 
intellect and genius ; and I bow, inall due humility, to Mr. Hackworth, but 
at the same timo would request him just to keep to his subject, and not call 
attempts to elucidate truth mild scandal; nor.are we aware of ever trying 
pestif infl or p ing disreputable courses, unless it consists in 
making your ble paper a medium for testing the merits of the case, 

You, Mr, Editor, are aware whether this is Justor not. We submit that 
Mr. Hackworth, in all his letters, has not shown in the least what he 
claims as his patent, and we think all engineers will see that Mr. Jones’ 
letter with regard to Slate's Blast Engine and Annular Valve is a true and 
correct exposition of the intent and meaning of his patent and claim; and 
we defy Mr. Hackworth, assisted by the whole generation, to point out a 
different meaning, or to show us why the form of annular valve and port in 
question is not specified, and to do it in language and explanation that we 
can understand, and not merely with such an assertion as “I swept Mr 
Slate's claim to being the inventor of any part of my blast engines to the 
winds.” This is his owa view, unbacked by public opinion; where the 
proof is of this in his letters we cannot discover, nor can any one else that 
we know. 

Mr. Hackworth’s assertion that Mr. Slate did not invent any part of his 
engine, may perhaps be explained, and the fact of Mr. Hackworth never 
having, to our knowledge, invented a blast engine. But we will endeavour 
to give a more practical proof of the efficacy of Slate's engines by the 
accompanying diagrams, likewise the pressure of steam and blast during the 
whole stroke admitted with one of Mr. Slate's patent expansion steam 
valves, taken by one of McNaught’s indicators. 

The engine was fairly set off, and when at the speed mentioned, the 
indicator taps were simultaneously opened and the diagram taken during 
three or four strokes in each experiment (we shall be glad to place the 
original in your hands should the authenticity of the tracings be doubted) ; 
we however maintain that Mr. Hackworth cannot show such regularity of 
blast from his engine. 
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* The length of our correspondent’s ietter, and the number of diagrams 





—o it, compel us to transfer it from the correspondents’ column in 
which it would otherwise have appeared. 
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Mr. Hackworth wonders why Mr. Jones mentions “using hot steam,” 
pumping from gas retorts, &c., and maintains further on that Slate's patent 
has nothing to do with it, and informing them that they (Messrs. Slate and 
Jones), if that isthe height of their engineering skill, will always have to 
maintain a subordinate position. The accompanying sketch will explain this 
—itis the Patent Gas Exhauster on this principle, and on referring to the 





specification (a copy of the necessary part of which we send*), your read- 
ers will readily see whether Mr. Hackworth’s vaunted sweeping to the 
winds is anything more than assertion easily made, but with difficulty 
substantiated. 

The exhauster consists of a cylinder in a circular box, and which is con- 
nected to the main at the “inlet” and “outlet;” this cylinder has rectan- 
gular holes in the top and bottom, through which the gas is drawn and 
expelled, and which is accurately turned and bored; an annular valve of 
the D section is made to fit over this, and is worked up and down by rods 
from the fly wheel, allowing the ingress of gas at the “inlet,” and its sub- 
sequent exit through the back of the valve at the “ outlet ;” a small cylin- 
der at the top of a circular stand works the exhauster piston. 

On referring to the specification this is clearly specified by Mr. Slate: “and 
if the ‘outlet ' was made the exhaust pipe, and ‘inlet’ steam, the cylin- 
der would always be in hot steam, the valve moving in equilibrio, and the 
arrangement admit the entrance and exit of the steam at all points of the 
cylinder, the valves.and ports nearly equal to the whole area of the 
piston, and the arrangement used as a prime mover" (vide specification). In 
the above, the motion is reversed and used for the induction and eduction 
of fluids, viz., gas. 

This is also almost an exact counterpart of the drawing he (Mr. Slate) 
has filed in his patent. Pic Inon. 





* We have received the copy of the specification of Mr. Slate’s patent, and 
extract such portion of it as is necessary to the understanding of the matter 
under discussion, ‘The patent is dated 25th November, 1851, and runs as 
follows :—‘‘ My invention of improvements in steam engines, and in the 

assages and valves for the induction and eduction and working of fluids, con- 
sists, in the first place, of a certain arrangement of cylinders, valves, and 
valve passages, by which the steam cylinder is kept atan equal temperature 
by being enveloped by steam in its passage to the valves or ports, and by 
which the valve passages can be made equal in area to the whole area of the 
working piston.” The arrangement shown in the drawings “‘ may be said to 
consist of three cylinders, one within the other—the first the working 
cylinder, the second the slide valve, and the third the outside casing, in 
which are the induction and eduction pipes, which three cylinders have 
eovers at each end connecting them tegether, through which are stuffing- 
boxes for the piston and valve rods; the first cylinder is a plain cylinder, 
red inside and turned outside, with ports cut through its circumference 
above and below the range of the stroke of the piston, The valve and valve 
passages completely surround this cylinder, the valve is composed of two 
rings, or packed surfaces, working outside the inner cylinder, and may be 
described asa concentric piston valve, and its action the same as an ordinary 
slide valve, the lap andlead and detail of which may be arranged according to 
the judgment of the engineer, 

“*The third cylinder, or outside casing, is bored to fit the outside of the 
valve, and the space between this outside cylinder or case and the working 
cylinder contains the valve and- steam chamber, enveloping the working 
eylinder before described ; this casing or outer cylinder contains the induction 
and eduction passage. 

“ By this arrangement of cylinders, valves, and valve passages, the working 
cylinder is always enveloped in hot steam in its passage to action. The valve 
moves in equilibrie, so that the increase of steam p does not i 
the friction ; the great size of the porta, and their arrangement 80 as to admit 
the entrance and exit of the steam at all points in the circumference of the 
working cylinder, enables the full effect to be derived from the steam, at how- 
ever great a velocity it may be advisable to drive the piston. 

“My invention of imp ts in the p ges and valves for the induc- 
tion and eduction and working of fluids consists in the application of the 
same arrangement of cylinders. valves, and valve p ges, to the pumping or 
using of water and other liquids, air, gas, and other gaseous fluids ; in its ap- 
plication to water the slide valve has no lap, but in its application to pumpin 
or using air, gas, or other elastic fluids, the lap of the valve will be regulat 
according to the circumstances of the working, as is well understood by 
engineers. 

“In the application of my invention to this latter purpose the valve may 
be divided into two parts, which parts may be worked by separate eccentrics, 
#0 that the relative times of the closing or opening of the induction and educ- 
tion ports may be regulated with ref to the p under which air, 
gas, or other gaseous fluids are worked, 

“And I hereby declare that 1 claim as my invention in improvements in 
steam engines, and in the passages and valves for the induction and eduction 
and working of fluids—First, the combining three cylinders, constructed and 
arranged as above described, whereby the working cylinder is kept hot by the 
steam in its passage to action, and the valves or ports are nearly equal in 
area to the whole area of the working piston, and so arranged as to admit of 
the entrance and exit of the steam simultaneously at all points in the cireum- 
ference of the cylinder. Secondly, I claim as my invention the construction 
of apparatus as above described for the working of fluids, whereby the 
passages and valves for the induction and eduction of the fluids may be equal, 
or nearly equal, in area to the area of the piston.” 

















Apetaine Harsour (Sour AvsTratta).—Great improvements 
have been made in widening and deepening the channel of Adelaide 
Harbour. As an illustration of the extent to which the water has 
been deepened in front of and adjacent to the wharves, we may atate 
that 57,218 tons of silt have been raised during the past six months; 
and this quantity, as is shown in the report, would form a solid mass of 
soil 600 feet long, seventy-five feet wide, and thirty feet high. The 
removal, in six months only, of such an immense mass of obstruction 
from the navigation of the harbour needs no comment. Much greater 
results are, however, destined yet to be achieved. A new steam- 
dredge, with twenty-four iron receiving barges, has been put into 
operation, the effect of which will be to raise between 5,000 and 6,000 
tons of silt every week. The bars which have hitherto so greatly 
impeded entrance into the harbour will ere long be removed, and safe 
ingress and egress will be afforded to vessels which have hitherto 
been unable to load or unload at the wharves. The superintendence of 
the intended works has been entrusted to Mr. George Abernethy, 
engaged in England at a salary of £600 per annum, and who has 
been for some months in the colony. The intention was to commence 
Operations on the outer bar, where a channe} will be cut 2,000 feet 
long, 300 feet wide, and having a depth of fifteen feet at low water 
spring tides. The quantity of silt to be removed is estimated at 
70,000 tons. When this channel is cut, ships of deep draught of water 
will be able to shelter in Light’s Passage whilst, lightening cargo. It 
will be , however, to bave recourse to much more extensive 
operations in order to effect a greater and a permanent depth of water 
at the outer bar. The removal of the inner bar is looked forward to 
&8 @ necessary sequel to the removal of the outer bar, and its prosecu- 
pat strongly ae ap ae consulting —. Since the 

steam-dredge n im operation it performed its 
‘Work most satisfactorily. —South Lenréhen Register. —s 





LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


NEWCASTLE BOILER EXPERIMENTS.—THE MULTITUBULAR 
SYSTEM. 


Srr,—In my last week’s letter I gave an illustration of the in- 
ferior heat-transmitting effect of the tube surface in a locomotive 
boiler. By the statement of Mr. Dewrance it appeared that the 
one small compartment next the fire-box, of but six inches long, 
was more effective than the remaining five larger ones of sixty 
inches. This w ted and extraordinary result must either 
be disproved, or, if found correct, the principle on which the 
heat-absorbing surface of boilers of the multitubular class is 
calculated must be altogether changed. The experiment proved, 
unquestionably, that the mere aggregate of tubular surface must 
not be taken ‘as the exponent of heat-transmitting effect, much 
less the equivalent of evaporative power. 

Determined to test the fact of the alleged great disproportion 
in the heat-transmitting action between the several portions of 
tubes, and to by actual experiment, what was due to 
each square foot of tube surface, from one end to the other, I 
constructed boiler, as shown in the accompanying diagram. The 
heated products of bustion (similar to those passing through 
the tubes of a locomotive or marine boiler) were conveyed 
through a single three-inch ordinary iron tube. By this means 
I was enabled to ascertain, with great , both the tem- 
perature of the waste escaping products, at every moment dur- 
ing the experiments, and the evaporative power exercised 
each foot- length of the tube, I thus avoided, also, any uncer- 
tainty or errors that might result from the use of many smaller 
tubes, and the possible wire-drawing effect on heat, wheti'divided 
into numerous small streams; I selected a 3-inch tube, because 
that was the size of the tubes in the “ Rocket” locomotive boiler, 
referred to in my last letter, and from which such extraordinary 
results were obtained—the performance of which (as Mr. Woods, 
in his tract on. locomotive boilers, 1844, observes), “at one 
bound, by the appearance of the ‘ Rocket,’ justly became the ad- 
miration of all Europe.” I also adopted a 3-inch tube, as that 
is the description most generally used in modern marine boilers. 

I will here give the details of three experiments made under 
the following varying circumstances :—In the first, the heated 





following tables will sufficiently describe the peculiarities of each 
experiment and their comparative results :-— 


Fxreriment No. 1. 




















Time. No. 1. | No.2 | No.3. | No. 4, | No. 5. [products 
Minutes...... 0 44 44 ab 44 “a temp 
encase 128 96 84 83 4380 
a 60| 212 180 140 117 3 508 
ves 90| 212 191 167 145 138 510 
20 eooeel20] 212 195 172 160 152 $12 
9” eee 00150] 212 196 180 167 161 515 
% «see eee 180} 212 198 181 170 165 615 
99 tet eee 210} 212 198 183 175 167 54 
oo ooeee e240] 212 198 183 176 170 Gi4 
aw enous. 96 os, | 4l oz. | 2402, | 1902. | 16 02, 

















By the above results we see that, while 96 oz. (6 lb.) of water 
were evaporated in the small compartment, from but six inches 
of the tube, there were but 16 oz. evaporated in compartment 
No. 5. It will also be seen that, although the 
were above 500 deg., there was no’more heat from the last 
twelve inches of the tube in No. 5 than was sufficient to raise the 
water in it to the temperature of 170 deg. 


Experiment No, 2. 


























] 
Time. No. 1, | No, 2, | No. & | No.4. | No. 5 |peeducts 
Minutes...... ©) 176 186 190 192 192 | temp. 
» esecee 30 212 m4 188, 186 183 474 
an coseee OO 212 195 103 186 181 475 
6 .9| ge | 201 193 | 186 | 178 | 475 
” -120 212 202 191 184 176 475 
ae 150 212 202 191 183 174 480 
“2 180, 92 | 22 | 193 184 175 | 492 
ae +210) 212 202 ld 184 176 495 
ae 240) 212 204 195 185 176 495 
| 
Water ovepeentet | ‘ 
in 4 hours rom | 
the initial tem- | 98 oz. 44 07. 32 ox. 28 on. 17 os. 
perature as | 
above | 























The boiler here used was the same ag in No.1 experiment. 
The initial temperature was, however, raised to 176 and 192, as 
above, the water haying been supplied from a separate boiler, In 
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pentate were obtained from a powerful laboratory double gas- 
urner, avoiding any inconvenience or obstruction from smoke 
or soot. In this, the temperature of the products was 
regulated so as to resemble what is usually found entering the 
smoke-box of marine boilers, namely, about 500 deg. 

Experiment No. 2 was made in the same boiler ;, the initial 
temperature, however, was here raised to about 190 deg. (see 
table) instead of 44 deg., thus placing it more in the state of 
a boiler in full action. The water, having been heated in a 
separate vessel, was poured in at a boiling tem ure. 

In experiment No. 3, being desirous of having products of a 
still higher temperature, the heat was produced by a stove, with 
a clear, strong coke fire, the escaping products, after passing 
through a five-feet tube, being at an average of 800 deg. and 
continued during three hours with coginidersble uniformity. 

The most remarkable result was, that in all (as indeed'in the 
several other experiments made) the great difference and ‘diminu- 
tion of heat-transmitting power from the five separate divisions of 
the tube, with their corresponding evaporative ‘effect, were un+ 
mistakably exhibited, That in the first compartment, although 
but one half the size of any of the others, the amount of water 
evaporated was far greater than in any of the remaining four; 
and in some cases greater than the other four taken together. 
Here was a full confirmation of the statement made by Mr. 
Dewrance, as given in last week’s Encinggr. The progressive 
diminution in the heat-transmitting power of the several sections 
of the tube was the leading and unexpected fact which most ex- 
cited the attention of all who witnessed the experiments. 

In the boiler used for the firsttwo experiments, the first com- 
partment occupied but six inches of the tube, which was 4 feet 
6 inches long, each of the remaining four compartments being 
twelve inches long, as shown in the above diagram. In experi- 
ment No. 3, a change was made at the suggestion of some of the 
observers. The boiler and its tube were iucreased to five feet 
long, and divided into five equal compartments of one foot each. 
The several compartments, by means of the water-tiglit parti- 
tions, thus formed, practically, so many distinct boilers. In 
each a measured quantity of water was placed, with a thermo- 
meter to indicate the iucreasing temperature through the several 
stages of the experiment. A thermometer was also placed, as 
shown in the diagram, to indicate the exact temperature of the 
escaping products. 

Many other experiments were made with tubes of smaller 
sizes aud number down to that of ene inch diameter, as used in 
locomotive boilers. The results, however, were the same in all ; 
the several divisions of the tubes, from the fire-box to the 
smoke-box end, always exhibiting a variable and largely-dimi- 
nishing heat-trapsmitting and evaporative effect. These experi- 
ments then proved that tubes were, from some hitherto unex- 
plained cause, inadequate to the transmission of heat to the 
water in any uniform or just proportion to the areas of their 
internal surface, in comparison with that of the fire-box of a 
locomotive, or the furnaces and other portions of a marine boiler. 
It may here be remarked how these experiments fully explain 
the reason’ why, in the “heater’ of the Newcastle boiler, the 
tubes, althougl presenting a surface of 320 square feet, were 
only «ha utilise 50 deg. of the heat out of the 600 deg. which 

them. 

After each experiment, the remaining water, being allowed to 
cool, was drawn off from each compartment by the taps, and 


the quantities evaporated in each accurately ascertained. The 


neither of the two last compartments, No. 4 and 5, was the heat 
from twelve inches of tubing sufficient even to maintain the 
initial temperature of 192 deg., although the heat pessing through 
them must have been considerably above 500 deg. We have in 
both these experiments an illustration of what occurred in the 
Newcastle “heater,” where the 320 square feet of tube surface 
was only reduced by 45 deg. out of 600 deg, 


Expertuent No, 8. 






































| 
Time No.1, | No. 2.| No. 3.| No. 4, | No. 5, /Resaptg 
50 50 50 50 50 S.! 
212 | 186 | 163 | 1s | 148 8 
212 209 197 187 176 3 
212 212 22 205 192 Ee 
212 212 212 212 206 ry 
212 212 212 212 210 E 
212 209 209 205 204 b 
212 209 209 204 206 o~ 
212 206 | 206 204 203 #2 
212 209 209 206 206 z i 
< 
Water evaporated in or 
3 hours from 50°, , 1 117 oz. | 92 og, | 73 oz. 64 oz, | 63 02, 





The boiler used in this experiment was five feet long, divided 
into five equal compartments of one foot each, The heated pro- 
ducts passing through the tube were from a stove with a strong 
| coke fire, and weve on an average of 800 deg. by an excellent 
| pyrometer. Notwithstanding this high temperature there were 
| evaporated but 63 og. (about 4 lb.) in No. 6 compartment, and 
| 117 oz. (about 7 lb.) in No, 1—both having equal areas of tube 
| surface. The compartment No, | rs to have been utilising 
| the maximum measure of heat which the twelve inches of the 
| tube was capable of conveying. J \ 
| Submitting the above facts to the consideration of engineers, 
I propose, on a future occasion, to examine the causes from which 
the diminishing temperatures and results proceeded ; for this 
purpose I am preparing a series of experiments which, in due 
time, with your permission, shall be laid before the readers of 
Tae Enaineenr. C. Wye WILLIAMS, 

Liverpool, March 20th, 1858. 








HIGH AND LOW PRESSURE STEAM. 


Srr,—In this letter I have enclosed four diagrams for insertion. 
These diagrams were taken from the cylinder of the Lake Shore, 
packet steamer Creole, that plys —_ the Lake Pontchartrain 
with passengers from New Orleans Ocean Springs, Americ, 
a distance of 108 miles, calling on the way to take up or set 
down passengers'at ten other landings. The engine aboard this 
steamer was a beam condensing engine, with only one cylinder, 
36 inches diameter, 10 feet stroke; the valves were of the 
equilibriam kind, something like the Cornish valves, worked by 
tappets, with two eccentrics—one for the steam valves, and the 
other for the exhaust valves; therefore the steam and exhaust 
valves can be altered independently of each other. 

Some time previous to the diagrams being taken a Govern- 
ment ii was appointed to inspect the boilers, and a law 
was passed that all condensing engines should not carry more 
than 30 1b. pressure per square inch in their boilers; and non- 
cotidensing engines 160 lb. pressure in the boilers. Also, every 
twelve months the inspector had to examine the boilers, and test 
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them with an hydraulic pump, with cold water, to whatever 
pressure he thought most suitable, The engineer is only 
allowed to carry three-fourths of that pressure ; a certificate is 
given for that pressure, and hung up in the most conspicuous 
place in the vessel, so that all can see the prest:'t: 





passengers ” 
the engineer is allowed to carry within the boilers; and if he .» - 


und more than allowed, he is fined suv 


known to carry one a : 
en from him, and published in the papers 


dollars, his license 
throughout the state. 

Now the engineer of the Creole was not allowed to carry 
more than 22 1b. pressure above the atmosphere within the 
boiler. At this pressure he could not make the engine move 
more than fifteen turns per minute, and at this speed the vessel 
could not be made to make the trip in the required time. As it 
was vow getting the busiest season of the year, the company 
could not conveniently stop the vessel for any length of time 
for repairs ; therefore, any repairs required had to be done at the 
end of the week, whilst the vessel was laid up for the Sunday. 
As it was desirous that the steamer should make five trips per 
week each way—that is, 108 x 10 = 1,080 miles per week—and 
lay up on Sunday, and give the men a little rest at each return 
trip; aud as this could not be done at the then present speed, it 
was considered necessary to change the engineer. Upon this 
determination being come to, the engineer of the United States 
mail packet steamer Oregon was appointed to try whether he 
could make any alteration in the speed of the vessel, with the 
221b. pressure in the boiler, in consequence of which the ac- 
companying diagrams were taken. 

Now, as the engine was not able to move the vessel at the 
velocity required, in only making four trips per week each way, 
No. 1 diagram was taken, to see in what state the engine was 
before being examined. About twelve months before No, 1 
diagram was taken, the engineer had taken a diagram from the 
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May 20, 1855,—Taken before repairs, 15 turns per minute, Pressure in 
boiler 20 to 22 Ib. 
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same engine, which showed that the valves were set to cut off 
the steam much earlier, and that the pressure was greater at the 
commencement of the stroke than is shown by No. 1 diagram ; 
therefore, when this latter diagram was taken it was perceived 
that the valves were wrong. Upon examining the valves it was 
found that the steam valves did not open sufficiently wide, and 
that they did not fall to their seatings, owing to the valve 
spindles being worn smaller in the part where they worked in 
the stufting box than in the upper part; and being packed too 
tightly with india-rubber packing, this expanded by the heat, 
and would not let the valve fall sufficiently quick. The india- 
rubber packing was taken out, and cotton packing substituted 
for it, and the top steam valve ground to its seating whilst hot; 
the steam was then raised to 18 lb. pressure in the boiler, and the 
valves were tried to see if they were tight; a small breath was 
perceived to pass the top valve, and a quantity of steam was 
perceived to pass the piston whilst the bottom steam valve was 
closed, thus showing that both the bottom valve and piston 
was not in good working order. Not having any more time to 
spare for further repairs these were left for the next oppor- 
tunity; the steam valves were also made to open wider. 











| & 
Fs 
o 

e| . & 
@| 2 a 
o 

Fy 

be 

+] ow \ & 

Gi at ¢ 3 /& 

gR g mis |e 
































May 27, 1855 —Taken after setting the valves to fall on their seatings, and 
grinding the top valve. Making 16} turns per minute, Pressure in boiler 
20 to 22 1b, 

After the above age were made, No. 2 diagram was taken ; 
the engine now made 164 turns per minute with the same 
pressure in the boiler—that is, from 20 Ib, to 22 Ib. pressure 
above the atmosphere. Your readers will perceive from No. 2 
diagram that the steam was throttled by the valves when No. 1 
diagram was taken, for as the steam valves were made to open 
wider, a greater pressure at the commencement of the stroke 
was obtained, as is shown. This throttling of the steam by the 
steam valves was caused by the arms of the valve roc being 
fixed too high up the rod. which, no doubt, had been lifted from 
the tappets by the former engineer, with an intention te stop 
the jar of the engine when passing the centres, by not allowing 
the steam to be admitted so soon into the cylinder; but it had 
not the desired effect, as it still jarred when No. 1 diagram was 
taken. It will also be perceived when No 1 diagram was taken 
the steam was admitted during the entire stroke; but when 
No. 2 diagram was taken the steam was cut off at about one-fifth 
of its stroke ; thus showing that by the valves not resting on the 
seatings the steam was admitted to the end of the stroke; and 
by the valves not falling sufficiently quick, the proper point of 
cut off was not shown. Although these two diagrams do not 
appear to have anything to do with this discussion, it is my 
opinion that these, or some others similar to these, will have 
occasionally to be referred to before this discussion is ended, 
together with those sent by Expansion, 26; Practical, 
page 43; F. W. Turner, page 131; and which last have been re- 
ferred to by Mr. Craddock, page 151, and those sent by Mr. Crad- 
dock himself, page 167. It would be as well to state here, that 
when No, 2 diagram was taken the engine still jarred when 
passing its centres, also a dwelling of the crank was quite per- 
ceptible when passing the same points. 

At the first opportunity after the above diagrams were taken, 
the piston and the valves were again examined, and it was found 
that the piston was corroded very much in the packing and junk 
ring—so much so, that there were no means of them 


without being faced up in a lathe, or filed and ground to a face ; 
but not having sufficient time, the packing rings were taken out 


+ 





and packed with hemp. The bottom steam valve was made good 
and all the play in the rods, joints, and straps between the 
eccentric and the valves was also made good. After these re- 


pairs were made No, 8 diagram was taken the engine was making 
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June 11, 1855.—Taken after grinding and setting the valves and a slight 
repair and packing the piston, Making between 16} and 17 turns per 
minute. Boiler pressure, 20 to 22 1b. 


between 16} and 17 turns per minute, with the same pressure in 
the boiler a8 before. Each trip was now performed in 10} and 
11 hours, yet the engine jarred in passing its centres. The 
steam valves in all these three cases were a5 the widest point of 
opening when the piston had travelled five inches of its stroke ; 
and, in the last case, when all the play was done away with, both 
in the rods and joints, the steam valve was only just beginning 
to open when the crank was on its centre. By these‘ alterations 
aud repairs the consumption of fuel was three cords of wood 
less per trip than was consumed when No. 1 dragram was taken. 
Although the speed of the engine had been increased from 15 
to 164 turns per minute, which had also increased the speed of 
the vessel nearly in the same proportion, yet it was not sufficient 
speed to make the five trips each way per week, and lay up on 
Sundays, and allow sufficient time to take in passengers, 
freight, &c., at the end of each trip, also to give the men a little 
rest, at the end of each return trip; therefore, as the passengers 
were very numerous, the speed of the vessel was considered of 
more consequence than any difference in the consumption of fuel 
that might occur from any alteration that might be required to the 
engine to give the necessary speed; and as they were not 
allowed to carry more than 22 lb. pressure in the boiler, it was 
considered necessary to make the tappets of the steam valves in 
such a form as to allow the steam to be admitted further 
within the cylinder before being cut off, so as to give the engine 
more power; also to admit the steam more gradually at the 
commencement of the stroke, to endeavour to take off the jar 
when passing the centres. It was also considered necessary to 
alter the exhaust tappets, so as to open a little sooner to give 
the steam a better opportunity to escape, and close a little later 
so as to take off part of the compression, to give the engine a 
better chance to pass its centres without hanging. As time was 
valuable, the steam-valve tappets were altered first, the lead of 
the steam-valve was altered to ,*,, and the valve was not allowed 
to open to its widest extent until the piston had travelled four- 
teen inches of its stroke, and the steam was continued further 
in the cylinder before being cut off, as shown by No. 4 diagram 
After these alterations, No. 4 diagram was taken, the engine 
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July 5, 1855.—Taken after altering the form of the tappets. Steam pressure 
in boiler, 14 to 151b, 17) turns per minute, 


making seventeen and a half turns per minute with 14 Ib. or 
15 Ib, pressure of steam in boiler, the jar was taken from the 
engine as the crank passed the centres, aud the engine appeared 
to pass the centres with the same uniform velocity as any other 
part of its revolution; thus the engine was made to move 
with a greater velocity, and apparently to do its work with much 
greater ease. When No. 4 diagram was taken, there were four 
trial trips made, one after the other, to see in what time each 
trip could be performed with the 14 lb. or 15 Ib. pressure 
steam in boiler; three trips out of the four were performed in 
nine hours, and one in eight hours and forty minutes, and the 
cousumption of fuel was two and a half cords of wood per trip 
less than when No. 3 diagram was taken; therefore, instead of 
consuming more fuel, it o d besides making the trip 
in one hour and a half lesa time. When No. 4 diagram 
was taken there was over thirty strokes performed before this 
diagram was taken from the indicator. When the steam was 
raised to 18 Ib. or 19 Ib. pressure in the boiler, the engine would 
make eighteen turns per minute; thus this steam packet was 
now erabled to make the five trips each way per week, as you 
will perceive by the advertisement I have enclosed for your 
inspection. 

As the five trips each way could now be performed per week, 
leaving fifteen hours’ rest for Sundays, and what was considered 
sufficient time to take in passengers, freight, &., at the end of 
each trip, and give the men a little rest at the end of each return 
trip, and as the engine appeared to its centres with the 
same uniform velocity as any other part of its revolution, and 
that the diagrams showed a very fair vacuum at the commence- 
ment of the exhaust stroke, although they did not show a 
sufficient lead for the exhaust, it was considered not necessary to 
alter the exhaust valves tappets, therefore they were not altered. 

From the above remarks, and No. 3 and No. 4 diagrams, it 
will, I think, be perceived that the increased speed of this steam- 
packet, and the saving of two and a half cords of wood per trip, 
was owing to the steam not being cut off so soon from the 
cylinder, that is, owing to not having so great a range of expan- 
sion ; for as No.3 and No. 4 diagrams were taken from the same 
cylinder, and everything connected with the engine being the 
same, as no other alterations had been made but that of reducing 
the range of expansion, giving the steam valve a little more lead, 
and not allowing the steam to be admitted so suddenly upon the 
piston. All this shows that had the pressure of steam been in 
to get the power required to increase the vessel to the same speed 
as when No. 4 diagram was taken, instead of diminishing the range 
of expansion, it is evident that it would have required a greater 
quantity of steam than was used when No. 3 diagram was . 
consequently agreater quantity of fuel would have been consumed, 








and the engine would have indicated a greater power; and it is 
my opinion that if this increased quantity of fuel had been 
divided by the increased indicated power of the engine, it would 
have shown a less consumption per indicated horse-power, yet 
actually consuming more fuel, and doing no more work. 
Ancoats, Manchester, March 4th, 1858. W. Huaues, 





Sir,—I herewith again send you the particulars of the four 
engines, of which I sent you a diagram, taken from each pair, 
Dec., 1857, and which appeared in your publication of Jan. 15, 
1858. To begin, then, the boilers are Cornish, or two-flued ones, 
of ordinary construction, 7 ft. diameter, and 32 ft. long, with two 
3 ft.tubes through longitudinally, with the furnaces inside the 
tubes. The working pressure 65 lb, above atmosphere. The high 
pressure engines have each 18 in. cylinders, the pistons travelling 
through 300 ft. per minute—the cut-off can be ascertained from 
the diagrams. The condensing engines have each 33, in. cy- 
linders; the piston passing through 306 ft. per minute. The 
steam travels about 40 ft. from boiler before being admitted to 
high pressure cylinders, from whence it passes near upon 30 ft. 
before entering condensing engines ; the cut-off you may see by 
reference to the diagrams, likewise the expansion and attenuation 
before exhausting. The total indicated horse-power of the four 
engines is 346; the coal consumed 20 tons in 60 hours, or 2:13 Ib. 
per indicated horse-power per hour ; the evaporation is 6} lb. of 
water to 1 lb. of coal. This clearly shows that the economy of fuel 
attained is solely attributable to the use of high pressure steam 
properly applied. With boilers capable of producing 12} lb. of 
steam to 1 lb. of coal, which Mr. Craddock last week asserts is 
the evaporative power of his boiler, the consumption would be 
1:198 lb. per indicated horse-power per hour, which is most 
incomparably below anything I have ever seen or heard of being 
accomplished by low pressure. Perhaps your correspondent 
“Omnibus” will be candid enough to try and show your readers 
where it is done, or, if he cannot do that, give us a practical 
demonstration how it may be done, so that the engineering world 
will have something more to thank him for than his hitherto 
almost incomprehensible speculations. For my own part, I am 
fully convinced that we must look to increase of pressure and 
great range of expansion, with either compound engines or con- 
densing engines constructed to carry high pressure steam and 
cut-off so as to work the steam down to the minimum pressure 
before being discharged to the condenser for the greatest eco- 
nomy in working any kind of machinery requiring steam power. 
The correctness of this opinion is fully borne out by reference to 
Mr. W. Fairbairn’s work, “ Useful Information for Engineers” 
(pages 175 and 210-11), where the the subject is treated in an 
efficient manner. I cannot see the difficulty and danger that 
some of your correspondents seem to attach exclusively to high 
pressure boilers and engines. I should say that a boiler can be 
made to work at 60 1b. or 70 lb. and be equally as safe as one 
made to carry 4 lb. or 5 lb. per inch ; and, as far as wear and tear 
goes, I can refer to high pressure boilers that have been at work 
for six years, at 751b. per inch above atmosphere, without re- 
quiring to have as much asa rivet replaced ; and, as far as can 
be judged by external appearances, are capable of working as 
Jong again without any considerable reduction of pressure. 
I may also state that the compound principle has been here ex- 
tensively and very satisfactorily tested; the power required to 
turn the machinery, engines included, is a trifle over 1000 indi- 
cated horse-power; the consumption of coals for 60 hours, 
steaming, sizing, &c., included, is 80 tons against 176 and 180 
tons before adopting the high pressure principle. These are 
facts that cannot be controverted, and which any one may ascer- 
tain for themselves by application on the premises, the address 
of which I will furnish to any person desirous of sv doing. I hope 
the particulars sent herewith will satisfy Mr. Hughes as well as 
Mr. Ingham, who, I see, is making the same complaint Mr. Hughes 
did a short time since; but I must here again plead not guilty, 
as the whole of the statements, sent with the diagrams, did not 
appear at the same time. I fear you will think I am intruding 
too much on your valuable space, and will, therefore, conclude, 
hoping this discussion may lead us, hereafter, to study more the 
principles of this truly magnificent power—the steam engine. 
Hyde, March 6,1858. PRACTICAL. 


S1r,—The advocates for safety and for low pressure steam see 
the mysteries and the powers they have to contend with. They 
do not covet transitory victories and vain triumph, but are 
anxious to get at the truth of things. 
“Seize upon truth wherc’er 'tis found, 
Amongst your friends, amongst your foes, 
On Christian or on heathen ground: 
The flower's divine where'er it grows ; 
Neglect the prickles, and assume the rose.” 


Mr. Sutcliffe appears to have lost all hopes in surface condenaa- 
tion! The splitting of the tubes is worth recording, and may 
serve us as a beacon to avoid the rocks others have split upon ; 
but there seems to be something mysterious about the 100 
patents for surface condensers (see Mr. Sutcliffe’s letter, Nov. 13, 
1857). 

The patent condensers of the American Adriatic steam-ship 
(see the Times, Monday, December 7, 1857) differ from Hall's 
plan in one es<ential particular. The exhaust steam was con- 
ducted into the tubes on Hall's plan, and the cold water 
surrounded them; but in the patent condensers of the Adriatic 
steam-ship, the steam appears to be conveyed into a large 
receiver or condenser, for “the cold water rans through 12,000 
circulating copper pipes.” Now it may be possible for high 
pressure steam, by some sudden percussion, or transition from 
heat to cold, to split a fragile tube; but when the heat and 
pressure from a low pressure cylinder is dissipated and con- 
ducted into one or more spacious condensers, how can such an 
accident happen ? ) } 

Of course, if there be any difficulty, or any uncertainty, either 
in the making, the working, or the application of surface con- 
densers to low pressure steam-engines, then the usefulness and 
value of this safe system vanish. It is to be hoped, therefore, 
that we shall be enlightened on this important part of the subject. 

March 22nd, 1858. Omnibus. 


Srr,—In reading Mr. Ingham’s last letter, on the advantage that 
is to be derived from high pressure steam over a lower pressure, 
I find a statement to this effect :—That to increase the pres- 
sure, and expand it in the engine to twenty-five times its 
original bulk, the effect in the saving in coal will be 300 per cent. 
over the former consumption with no expansion. That is, that 
an engine consuming 100 tons of coals in a given time, and 
working with no expansion will, from the same quantity of coal, 
having an increase of pressure, and by expanding the ane 
twenty-five times, perform the same work in the same length o 
time, and will have a us of 300 tons. Now, Mr. Editor, 
you have my definition, an if that is not a correct one of what 
the meaning is, of a saving in coal to the extent of 300 per 4 
I should like to be informed what the meaning really is, a8 =F. 
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Ingham affirms that his statement is correctly ascertained by 
hyperbolic logarithms. I should advise Mr. Ingham to take that 
table, which he complains of, of Mr. Davies’, into his serious 
consideration again, as ithas not yet been refuted. It is time, 
Mr. Editor, that the term “300 per cent.” be properly defined, in 
reference to the saving in coal that is given in the controversy in 
your columns on high and low pressure steam; 80 that your 
correspondents will not be so ready in branding each other with 
such a term as “ false,” when they meet with a statement that does 
not comply with their method, or when the laws of nature do not 
comply with their theory. Perhaps some of your correspondents 
will give some of their views in a more corrected form, in the 
term 100 per cent. saved in coal in steam engines. 

Bay Hall, Huddersfield, Wituiam Hopkrxson, 

March 22, 1858. Engineer. 

P.S.—Perhaps you, Mr. Editor, will give a proper definition of 

100 per cent. saved in coal, at the foot of this letter. 


[A saving of 100 per cent, must be equivalent to working an 
engine without any fuel whatever ; and a saving of 300 per cent. 
would no doubt necessitate storage room being provided for the 
continual and rapid growth of the first parcel of coals procured 
for starting the engine !] 


Srr,—It appears, from the letter of “Omnibus” (page 169), 
that if the high pressure party cannot be beaten by fair means it 
will resort to unfair. But, Sir, the importance of the question, 
and value of space, will not allow of this unjust way of dealing. 
Let us have facts, Mr, “ Omnibus,” and not quite so much of the 
ludicrous. 

In answer to my letter, page 131, showing that time is neces- 
sary for the full performance of steam in a cylinder when worked 
expansively, he remarks, “When a piston is at rest the whole 
pressure in the boiler may be exerted upon it; but when it 
moves that pressure is lessened, the extent of which is in the 
proportion the area of the steam-pipes and valves bear to that 
of the cylinder and to the velocity of the piston,” and, he might 
have added, the initial pressure of steam. From this it appears 
he would have us to understand that the difference of diagram 
is entirely due to a small steam pipe or port, but this is not the 
case; for although there is a slight difference in the initial pres- 
sure before the port is closed, it is not in proportion to the 
difference of expansion curves; and, farther, he says, hence the 
necessity of large steam pipes, &c. (comparatively), for high 
pressure steam than for low pressure. This is a mistaken notion, 
and differs materially with the results of my experience and that 
of those who have written large standard works on the steam 
engine, which I would recommend “Omnibus” to peruse. A 
small cylinder, working with low steam, requires a greater pro- 
portional area of steam pipe than a large cylinder worked at the 
same pressure ; buta small cylinder, working with high pressure 
steam, requires a smaller or less area of steam pipe, in proportion, 


than the large cylinder working at a low pressure, as steam of 


100 lb. pressure travels at a greater velocity, by nearly 2,000 
feet per second, than steam of 15 lb. pressure. This is because 
the weight or density of steam does not increase with the pres- 
sure, but in a smaller ratio. Again, “Omnibus” observes : 
“This discussion cannot be fairly settled if Mr. Turner excludes 
the principle of super-heating the attenuated steam in the low 
pressure cylinder, for it is this application which will enable us 
to work low pressure steam expausively, and to compete with 
the single high pressure cylinder.” Show us how you intend 
doing this, Mr. “ Omnibus:” give us a proof, either theoretically 
or practically, of the economy of the former mode of working 
over the latter ; the mere assertion is of no value. Further, he 
says, “It will be too bad to allow Mr. Turner to super-heat his 
steam in the boiler.” Now, I never advocated any such dan- 
gerous method of producing power. My little experience has 
taught me better than this, although it has not cost me thousands 
of pounds, as “ Omnibus” would have us understand his has him; 
but what I advocate is a slight super-heating before it enters the 
cylinder, to evaporate any particles of water that may be carried 
by the steam, and just sufficient to prevent condensation into 
water while in the cylinder. 

Now, let us see what constitutes a perfect boiler, according to 
the notions of ‘‘ Omnibus.” 

Ist.—A perfect circulation inside. What does he mean by a 
perfect circulation? Is it that every inch of water in the boiler 
should be kept in a state of ebullition, or continuous movement ? 
This is a perfect circulation. If so, he intends, of course, to use 
Mr. Craddock’s condenser, so as to get distilled water for this 
perfect boiler; but if salt water, or water from the river, or 
canal, containing chalk, lime, &c., is used, I say a perfect circula- 
tion of the water would be injurious, in causing priming, and thus 
drive the salt or earthy matter into the cylinder, the effect of 
which I need not show ; but a circulation or current in certain 
parts of every boiler using water containing earthy matter is 
very necessary—but it is equally necessary and important that 
in certain parts of the boiler the water should always be in a 
quiescent state. These parts should be out of the reach of the 
fire, the solid matter will then deposit in these quiescent parts, 
and not be again disturbed until blown off, or taken out by the 
fireman ; whereas, if with perfect circulation the solid matter is 
kept moving, we shall bave a strong solution of earthy matter 
which will not deposit, but by a slow process, in hard scales 
upon the flue tubes and fire-box. Did “ Omnibus” ever see a 
ce in which the water did not circulate on the application of 

eat 

3rd.—A pplication of descending flues. This old notion is not 
& bad one; but, in this case, the same as with the horizontal 
flue, sufficient heat to maintain a draught must be sacrificed, 
unless a blast is used in the fire-grate, and then it is question- 
able whether the loss of power to produce a blast is not equiva- 
lent to the loss of heat necessary to produce a draught; but this 
remains to be proved. 

5th.—Of a form strong, light, and durable. 

6th.—A material of good conducting power. And this and 
other essentials before named can be embodied, according to 
“ Omnibus,” in an upright copper boiler, which will last a man’s 
lifetime, and then fetch its price—as old metal, he ought to have 
said—in the copper market. The idea of making the outside 
shell of a boiler of copper because it is a good conductor! The 
very reason why it should not be made of copper, but of iron; 
and also, for the same reason, the fire-box should be made of 
Copper. And, again, to make a boiler of copper, because it should 

€ strong, is ridiculous, as iron is much superior to copper, in 
that respect, when heated, copper being less than half the 
strength of iron at 500 deg., and }ths the strength of iron when 
cold. Now, in the locomotive boiler, we have all that ‘“* Om- 
nibus correctly states are essentials to a good boiler: metal of 
good conducting power in fire-box and flues and metal of great 
strength aud a bad conductor fur the shell. It will puzzle 
“* Omnibus” to improve on this. 

When “ Omnibus ” first joined in this discussion, bis letters, I 
cannot but remark, contained much of the ludicrous, but his 
mode of reasoning has improved of late; he gradually yields to 
his opponent, Mr. Craddock, and ventures to approve of his 





boiler (see page 169). This, with some other portions of his 

letter, betokens a shaken foundation ; and we shall, no doubt, 

eventually find this “Omnibus” minus wheels and axles—a 

condition similar to that of Mr. Ingham, who, if we are to believe 

* Omnibus,” has lost his legs. F. W. Turner. 
Foxhole Colliery, 20th March, 1858. 





Str,—On my attention being called by “J. B.” to his question 
of the 10 1b. steam expanded to five volumes, I at once saw that I 
had committed an error by hastily taking it for granted that the 
per centage would be relative on the nett as on the gross result. 
If I had reflected for a moment upon this point, I should have 
seen its fallacy. However, the matter is, so far as I am con- 
cerned, that upon the gross effect, with allowance made for loss of 
temperature by the expansion of the steam, the per centages are 
as stated in my letter of the 29th January. And the nett re- 
sult taken as “ J. B.” puts the case, that is, with the steam vary- 
ing inversely with the volume, the gain through the first foot 
is 69 per cent. withina fraction, and through the next two feet on 
the second doubling of the volume the gain is 44 per cent., and 
for the } Ib. through the last foot itis 4 per cent. So that the 
nett per centage again is 117 per cent., supposing the steam to 
have a pressure inversely as the volume. “J. B.” may take 
what exception he pleases to this corrected statement of mine, 
but he will find no error beyond that of the most fractional 
kind. He may also deem me 4s ignorant as he pleases, as I 
deem my ignorance superior to his conceit. And if I commit an 
error I will honestly avow it as soon ag J perceive it. I can 
appeal to acts as well as words; andI do not mask myself to 
attack the property or reputation of any one. 

Lobserve “ J. B.'s” remarks upon the water churning question, 
but 1 have promised to say no more upon that subject ; so I pass 
it with the remark that there is something very misty and far 
fetched in what he advances upon it in his last letter. Upon 
the question of my claim to the first clear exposition of the 
internal cooling of the cylinder and piston, I will, Sir, with your 
permission, give an extract from the Mechanics’ Magazine upon 
the subject. 

But, before giving it, I observe that Watt saw and explained the 
cooling of the cylinder on Savery’s plan; but he nowhere shows 
any evidence that he had any distinct conception of the kind of 
loss I have explained in my lectures. But to this, “J. B.” will 
say, Why then so guard against cooling, as he did? But to this 
I reply, that I. and scores of other persons, took the same means 
of keeping the cylinder hot as Watt did, and still we were quite 
at fault as to the cause of a loss we knew took place. Now, as 
we know we had not the knowledge of the cause, and yet did the 
same things as Watt did, and found a benefit, we ascribed it to a 
wrong cause. That Watt ascribed it to a wrong cause, also, is 
evident enough from the discussions carried on in his day as to 
the advisability of the steam-jacket. The argument was that the 
jacket presented more cooling surface than the cylinder. Granted, 
say the Watt party; but practical results show it produces eco- 
nomy in the use of steam. Nowhere had the Watt party been 
able to produce the argument found in my lectures; then both 
argument and experience would bave been on the side of the 
Watt party. And no candid man will doubt but the Watt party 
would have used it, if they had been in possession of the know- 
ledge of the cause as explained by me. 

I will now refer to the article of Dr. Haycraft. I should say 
it was occasioned by the assumed grand discovery of Mr. Frost, 
of New York, by which he professed to convert steam into staine, 
with some enormous economic result. 

And it seems that at one time Dr. Haycraft had been surprised 
by similar results to those that deceived Mr. Frost. The doctor, 
in the article referred to, reminds us of Watt’s well-known loss 
of steam when compared with that indicated by the capacity of 
the cylinder and pressure of steam. He says, “I fortunately 
recollected the remarkable admission of Watt, that, in his best 
engines, there was a consumption of steam double of what was 
required by calculation.” But still the doctor, like Watt and all 
others, does not see the actual cause. Again, in another place, 
the doctor says, ‘Then comes the question, what occasions the 
loss of one-half of the steam which we have seen was the opinion 
of Mr. Watt himself in his best engines? It bas been stated that 
Mr. Watt ascribed this loss to unavoidable leakage by the 
piston, &c.; but on consulting several engineers on the subject, 
it appears that no very considerable loss could happen from this 
cause, as he tovk great pains in the finishing of his cylinders and 
pistons. It also appears that he, at least, had a suspicion of the 
true cause, which will be hereafter explained, namely, a cooling 
which takes place “within the cylinder.” Now, mark the evi- 
dence given, that Mr. Watt had the suspicion of the true cause 
about to be explained by the doctor. “The evidence of this is, 
that he took great pains to prevent it by clothing the working 
cylinder with non-conducting substances, and even by sur- 
rounding it with steam in a jacket.” Now such evidence of a 
knowledge of the cause the doctor is about to explain was pos- 
sessed by hundreds besides Watt before his death, and discus- 
sion took place during his lifetime as to the advantages of the 
steam-jacket, which was used by others besides Watt. I had, as 
explaimed, used the same means before I had any clear know- 
ledge of the cause, which was afterwards explained by me, and 
was the result of some months’ experiments upon two small 
engives, with their cranks at right angles, and using steam at 
100 Ib., and cutting-off one sixth of the stroke; and, like Watt, 
I suspected the pistons and valves, and examined them minutely, 
until I was satisfied the cause was not there, and still I was re- 
ceiving a double qnantity of heat into my air-condenser, which, 
previous experience had proved to me, was equal to the power 
the engine was giving out. Thus, after much consideration, I 
arrived at the true cause, and explained it in my lectures. 

Now, let us hear the doctor a little further; and we see, 
he who had made numbers of experiments upon the super- 
heating of steam and its effects, and also in possession of what 
he relates of Mr. Watt, yet the cause is not at all seen by him 
until, as he says, “ While conversing with my brother on this 
subject, he remarked that he thought the cylinder was cooled by 
the evaporation which took place within it during the time of 
the vacuum, as the interior surface must be covered by a film of 
water every time the steam is admitted.” The cause of the evil 
now appeared quite clear. The engine, at first starting, is of 
course colder than the steam ; it therefore becomes loaded with 
water; a vacuum is made in the cylinder; the water within is 
rapidly converted into steam; it derives its combined caloric, 
1000 deg., from the metal of the cylinder and piston ; thes2 are 
cooled down by the abstraction of as much caloric as entered 
into the composition of the steam thus evaporated. Again, 
the supply-steam is admiited into the cooled cylinder, and is 
condensed, until the apparatus is raised to its own temperature ; 
and not till then does it begiu to act. Hence arises a fresh de- 
posit of water, which is again evaporated with a production of 
cold; and thus the process continues as long as the machine 
acts, And here it may be noted that this process constantly 
takes place in double-acting engines ; for the vacuum process is 
continually taking place either above or below the piston. 

On the other hand, in the bastard or Cornish engine the va- 





cuum takes place alternately, and only during one half of the 
time the machine is in action. This may well account for the 
general economy of this machine. In addition to which the 
adaptation of the steam-jacket, a fact now well ascertained, will, 
as Mr. Frost observes, explain in part their vast superivrity. 

The doctor having been much engaged in the matter of super- 
heated steam seems to have taken fresh heart, and says :— 
“ Having thus ascertained the cause of the great waste of steam 
it now became the question how was it to be remedied?” He 
then goes on to explain his after labours. But I must conelude 
by observing that the article from which I have quoted is not 
complete in the number referred to, and that as I have not yet 
seen the remaining portion of it, I will only remark that Dr. 
Haycraft s brother called upon me soon after the lectures were 
given, and I explained the matter fully to him. The lectures were 
also published in the Mining Journal and Bradshaw's Railway 
Gazette, and also in a pamphlet by myself, five years before this 
article of Doctor Hay 's was written. My right in this 
matter is so clear as not to be damaged by “ J. B.” 

Pimlico, March 23rd, 1858. T. Crappook. 





Si1n,—Obserying the interesting and important discussion in your 
columns relative to high and low pressure steam, I beg to offer a 
few remarks on the subject, principally with reference to Mr. 
Ingham’s statement concerning Mr. Davies’ expansion table. Mr. 
Ingham attempts to show that Mr. Davies’ table is erroneous. 
As it consists of eight lines only, and its errors are stated by Mr. 
Ingham to be of such vital importance, I would beg to correct 
him. I would ask Mr. Ingham to suppose the question put in 
the £ s. d. form, for the sole purpose of being explicit. Suppose 
my engines are working without expansion, and that they require 
£29 worth of coal to drive them for a given time. If I work 
them so as to expand the steam five times, shall I, or shall I not, 
work with £7 14s. worth of coal instead of £20 worth! Again, 
if I work them so as to expand the steam ten times, will the 
consumption be reduced to £6 worth of coal? If I go still 
further and expand the steam twenty times, shall I get the same 
work done with about £5 worth of coal? and by expanding to 
forty times, shall I be able to do with £4 6s. worth of coal? It 
this is so, I only save 14s. by expanding forty times instead 
of twenty times ; or, as Mr, Ingham would have it, 69 per cent. 
The above results are calculated from hyperbolic logarithms, but 
they may vary a little from the indicator diagrams. 1| put the 
several queries to Mr. Ingham, as I think the question at issue 
hinges upon this point, namely, whether there is sufficient saving 
in any higher expansion above ten times to compensate for the 
extra wear and tear the use of higher steam incurs. I have ex- 
panded steam more than ten times, but with little saving over 
an expansion of five times. 

Again, I find Mr, {ngham objecting to “ Expansion’s” diagram, 
which is, no doubt, an exceptional case. But let Mr. Ingham, 
or any other of your correspondents, compare the diagram of 
nineteen times expansion with one showing five times expansion. 
Also let them compare the strain upon the engine, assuming the 
valves to be properly set in each case. In the nineteen times 
expansion we have no less than 24,500 lb., and in the five times 
expansion about 9,800 lb.—an enormous difference of about 
14,700 lb., with about the same coal going on the fire. Manufac- 
turers, mark this, and compare your breakdowns in both cases 
with your economy, and I think you will find to use high pres- 
sure steam false economy. N. E, 

Farnworth Cotton Mills, March 8, 1858. 


Ramway TRAVELLERS.—From official returns it appears that the 
proportions in which railway travellers distribute themselves 
throughout the various clas-es vary considerably in the three king- 
doms. From the following table it will be seen that England fur- 
nishes the largest quota of first-class passengers, Ireland of second 
and third, and Scotland of fourth class. The numbers are for 1,000 
passengers in each kingdom :— 


First Class, Second, Third. Fourth, 
England 17... 345 .. 156 2U4 
Scotland 123 149 47 5st 
Ireland ee 0s ce co Wa 432 378 119 


In examining this table it is to be borne in mind that in Treland there 
is no duty on railway passengers at all, while in England and Scot- 
land Parliamentary trains ouly are exempt from duty. It may alse 
be mentioned as a circumstance perhaps slightly affecting the returns 
in regard to Scotland that the Caledonian railway carries no second- 
class passengers.— Scotsman. 

Tux Broraurnron Memoria, Funp.—At a meeting of the com- 
mittee, held in the mayor's parlour, Town Hall, Salford, last week, the 
Mayor of Salford (W. Harvey, Esq.) in the chair, an alphabetical 
list of the subscribers to the fund, and the following statement of the 
receipts and expenditure and liabilities of the fund, were submitted 
by Mr. David Chadwick, honorary seeretary :— 

















Statement of Receipts and Payments by the Treasurer on Account of the 
Brotherton Memorial Committee, from January 10th, 1557, to Mareh 
17th, 1858, 

Receipts £ «s 4, 

To amount of subscriptions es ce es os uJ32 4 6 

lnierest allowed by Lankers ery) “416 3 

£25097 0 Y 

PAYMENTS, 
Mathew Noble, on account of statue, Peel Park... .. . cow 0 0 
Ditto for Zod design tor monument for cemetery 2600 

Bricksetting and Jabour im making foundation of 
Onnee, Beek Pee... on. cn:. 00 006 pe ce oe, 36.4 .G 

Stationery, advertixing, and printing o op oo OBO SE 

Expenses at Exhibition of models and designs, 
and other incidental charges .. ee ve 25 15 10 

lus 9 
Balance in hand, viz.: 

In the Bank of Sir B. Heywood and Co., March 
O7ER, FOUR bs i. ie ce os oe Se 88 60617 1 

In the Manchester and Salford Bank, ditto .. 1,173 13 11 

—- 1g7011 0 
£2,507 0 0 
The estimated liabilities are as follow :— 
Mr. Noble, for statue .. 1,050 0 0 
Less paid on account .. 6. 66 oe oe 600 0 0 
—— 450 0 0 

Mr. Williams's contract for monument, as per 
designs of Messis. Holmes and Walker - 65 0 0 

Fxtra ior magnesian iimestone oe ee Iv 0 0 

— 644 00 

Fstimated cost of railing, flagging, ard other expenses .. .. 15v 0 0 

Estimated ‘balance available for investment, ax saggested, 
the interest to be annually expended in books for the Pree 
Library and the Saliord and the Pendleton Mechanics’ 
Institutions § 4. 2s os, 0. os eo ee 8s 


+» 62611 0 





£1,870 11 0 
Davip Citapwicr, Hon, Sec 

A report was read from Mr. Noble, the sculptor, stating that the 
statue is steadily progressing at the Bronze Foundry, and that he ex- 
pects it will be completed and fixed in Peel Park by the lst of May 
next. A report was also read from Messrs. Holmes and Walker, the . 
architects of the memorial at the cemetery, stating that the carvin 
and labour upon the monument are progressing satisfactorily, an 
that they expect the monument will be ready by the 1st of Septem- 
ber next. The financial statement and the list of subscribers was 
ordered to be printed and distributed amongst the subscribers, 
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Tus invention, by Hubert Pirotte, mechanist, of Liége, relates to an 
improved method of transmitting motion from any prime mover to 
articles requiring to be turned or bored, and is chietly applicable to 
lathes in which the wheels for locomotive engines and carriages, the 
cylinders of engines or pumps, and similar large articles, are to be 
operated upon, and for which purpose a slow but steady motion is 
required. According to the ordinary method of driving lathes for 
these purposes, motion is communicated from the motive power to 
the shaft by means of bevel or other toothed gearing; but this plan 
is attended with disadvantage, as, although several sets of gearing 
may be employed in order to obtain as steady a motion as possible, 
the articles are liable to be affected by the vibrations to which the 
chuck or face-plate is liable. 

The object of the present invention is to obviate these dis- 
advantages, and to obtain a steady and uniform motion, and for this 
purpose the chuck carrying the articles to be turned or bored is 
converted into a worm wheel, by cutting teeth on its periphery, and 
motion is communicated to it by means of a worm or endless screw, 
mounted on a shaft, which is driven by the engine or other motive 
power. This shatt may also be provided with a differential pulley, in 
order to vary the speed of it when desired. If a quicker motion be 
required, as for polishing and other light work, the drivingworm may 
be thrown out of gear, and motion communicated direct to the lathe 
shaft by means of a pulley on its outer extremity, 
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Figs. 1 and 2 show a side elevation and an end view of an arrange- 
ment suitable for turning locomotive wheels of the largest diameter. 
A, A, is the framing, on which the various operating parts are 
mounted; B, BY, are two circular chucks, having worm teeth on 
their peripheries; C, C!, are two slide rests, which may be moved in 
a direction either parallel with or perpendicular to the axis of the 
lathe by means of the winch handles m and their endless screws. 
The upper parts of these rests are also jointed to the lower parts in 
such a manner that they may be set at any desired angle, and fixed 
in that position by means of set screws p, p. Disa tixed standard 
or support, provided with a shaft, upon which is mounted a pulley d 
This pulley is made to communicate with another pulley d', when 
the lathe is required to be driven at a high speed; E is the moveable 
standard, the shaft of which is provided with a hollow shaft for the 
purpose of facilitating the backward or forward motion of the holding 
point; L, L', LY, are the endless screws, with their shafts, brackets, 
and other accessories; Kis a differential pulley, with nine speeds, 
which by means of its shaft K1 drives the bevel gearing K™, through 
which motion is communicated to the worms L which drive the worm 
wheels or rotating chucks B, B), 


THOMPSON'S MODE OF LIGHTING RAILWAY TRAINS 
WITH GAS. 
Berore proceeding to describe the present invention (which has been 
patented and carried into practical operation on several of the Irish 
railways by the inventor. Mr. T. S. Thompson, of Newry, Ireland), it 
may be well to make a few prefatory remarks :—About thirty years 
ago a company was formed in London, called the * Portable Gas 
Company,” for the purpose of delivering gas in a portable shape 
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stant changing of holders, and the amount of condensation which 
took place of the volatile hydro-carbons, which also underwent a 
gradual decomposition, rendering the waste of gas extremely great. 
the defects here noticed are remedied, to some extent, by using the 
gas at a moderate pressure—i.e., not exceeding fifteen atmospheres— 
as at such a pressure coal gas is not affected, no condensation or de- 
composition taking place; but for the purpose of lighting railway 
trains or carriages, the gas could not be permitted to pass into the 
carriage or coupling pipes at a pressure of even six or seven atmo- 
spheres, for numerous reasons. ‘The lights from variation of pressure 
in the holder would require constant adjustment, and such a pressure 
would also burst all flexible coupling pipes, &c. 

To overcome the objections to using compressed gas in lighting 
railway trains, the system we are about to describe has been devised 
upon the same frame as the luggage or guard’s van—a wrought-iron 
gas holder is placed, which is filled to a pressure of seven atmospheres 
—ie, 105 Ib. per square inch—the gasholder may be about 10 feet 
long by 7 feet diameter, which will contain, at the gaswork pressure, 
about 385 cubic feet, and, at seven atmospheres, it contains 2,660 cubic 
feet. By this system there are no working parts connected with the 
gasholder which can get out of order. So long as gas is contained 
in the holder above the atmospheric pressure, it must pass through 
the self-regulating pressure apparatus, and from thence it passes at a 
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by having a small vulcanised india-rubber bag, which would supply 
the lights when the pressure from the train gas-holder was withdrawn. 
This apparatus might be placed under one of the seats. In some 
cases an independent gas-holder may be used in the form of a tube, 
two feet diameter and ten feet long, placed under the carriage, with 
the small valve box for reducing the pressure (a tube of the above 
dimensions contains 240 cubic feet, sufficient for three lights for 
twenty hours); such holders will never be subject to leakage after 
being once made tight; not having, as steam boilers, the constant 
expansion and contraction of their plates. The train gas-holders are 
filled from stationary supply gas-holders, which are situated at 
principal stations. They are filled by means of a pump, which is 
worked wherever power can be conveniently obtained. A stationary 
supply holder 49 feet long by 9 feet diameter will hold, at ten at- 
mospheres, 25 440 cubic feet; this holder will supply to train gas- 
holders 17,800 cubic feet above three atmospheres. The average 
time taken to fill a train holder, half a minute. 

The cost of our gaslight per hour equals about one farthing, after 
allowing 20 per cent. for waste, &c. From the authority of chemists 
it is found that 4 cubic feet per hour of Kendal coal gas equals the 
light given by ten candles. The actual cost of the oil lamp system 
per light equals about three farthings. This system of lighting trains 
was practically tried upon some of the principal Irish lines, namely 
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standard low pressure of five inches of water through the carriage 
and coupling pipes; a gasholder, of the size named, will contain 
sufficient gas for twenty-four lights for twenty-seven hours, The 
“ self-regulating pressure apparatus,” shown in Fig. 1, consists of | 
a small cast-iron box containing a valve A, with vulcanised india- | 
rubber sides; this valve rises and falls according as the pressure in | 
the interior of the box is increased or diminished. The spindle B, | 
which passes through the valve, is connected with the lever C, which | 
opens and shuts the cock D. Thus, when the high-pressure gas | 
enters the box through the equilibrium cock D, the pressure, so soon | 
as it amounts to five inches of water, raises the valve A, and shuts off | 
the gas, until the pressure has been reduced by the gas passing out | 
through the valve E to the carriages. The valve then falls, and sup- | 
lies the box with gas at a constant pressure of five inches of water. | 
n the ball F is a whistle which gives warning should anything get | 
| 





out of order with the cock D or valve A; the gas to carriages being 
shut off at the same time by means of the valve arrangement H. 
1 is a spring acting upon the valve to gain the required pressure. The 
position of the valve box is shown in drawing No. 1 at B. 

The coupling of carriages is effected without the possibility of 
wasting the gas or leaving the communication with the gasholder 
open. Fig, 2 shows the arrangements of the coupling and “cut off” 
apparatus. It consists of a short branch pipe A working upon a 
stopper B. The stopper B is screwed into a cast-iron plate C upon 
which two wings D D are cast, leaving an opening only sufficient for 
the flexible pipe E to pass through. When the cut-off pipe A isdown 
against the plate C as shown, the gas communication O is open, and 
the coupling nut H is surrounded by the wings D D which prevent 


| the pipe E being uncoupled until the cut off pipe A is brought out to | 


| 


| 


the position I, where the spring K catches the projection L, keeping 
the pipe in such position until the flexible tube is again coupled, when 
the spring L is pushed back, and the “ cut-off” pipe drawn down, 
where it is clasped by the spring P. The position of this coupling 
apparatus, on carriages, is 5 feet 6 in. from the level of rail; the 
coupling pipe is 5 feet long; each coupling apparatus has its own 


throughout the City, ‘To this end the gas was forced into copper | flexible pipes attached. 
cylinders at a pressure of about forty atmospheres. These cylinders | 


were replaced by full cylinders when empty, the empty ones being 
refilled for the next replacement. The reason for using the gas at 
this enormous pressure was, of course to reduce its bulk, which it did 
exactly in proportion to the compressing force up to a certain pressure. 


The system did not succeed, owing to the expense attending the con- | 


The particular arrangements of the light in carriages depends so 
much upon circumstances, that a description of any special plan 
would be useless. The lamps may be placed in the partitions as usual ; 
the pipes passing under the body of the carriages and up at the ends 
or partitions. 


An arrangement may be made for preventing lights | 


going out when carriages are being shunted or detached from a train, | through which it passes. 


the Ulster, Dublin and Belfast Junction, and Dublin and Kingston 
in January last, by means of a portable apparatus. A description of 
which appeared in some of the local journals at the time. 


Docks at QuEBEC.—A company, under the title of the St. Law- 
rence Dock and Wharfage Company, is about to be established at 
South Quebec, for the purpose of connecting the transit commerce of 
that port and the Grand Trunk Railway with the ocean steamers, and 
the important and increasing ocean, lake, and river steam traffic, The 
company contemplates providing deep water wharves for ocean ships 
and lake and river craft, with suitable storage for all kinds of mer- 
chandise, in direct communication with the Grand Trunk Railway 
Station, affording all the security of enclosed docks and warehouses, 
with a timber cove capable of holding four millions of feet.— Canadian 
News. 

Srrixe or WorkMEN on A Rartway.—On Monday, between 
fifty and sixty bricklayers and their labourers, employed in_ forming 
the arches on the Hampstead Junction Railway between Highgate 
and Kentish-town, struck for an increase of wages. It appears that 
they had been in receipt of 3s. a day, but demanded an additional 4d., 
which, being refused, led to a general strike. In the course of the 
day some few men were induced to resume their work, but when 
they went to dinner a body of the malcontents seized the hods and 
shovels, &c., which they broke to pieces. A general melée ensued, 
and serious results were for some time anticipated, until the police 
fortunately interfered, and succeeded in capturing several of the fore- 
most in the fight. Several persons, including some of the police, were 
more or less injured.—Daily News. ‘ 

Tue West-ExNp or Lonpon Ratwway.—This railway is now 
complete, and was on Monday examined by the Government im- 
spector. It is hoped that it may be open for public traffic on Monday 
next. The inhabitants of Belgravia, Westminster, Kensington, and 
the adjacent localities will thereby be enabled, from the “ Riverside 
Terminus,” at the foot of Chelsea new Suspension-bridge, to reach 
Brighton in one hour and a quarter, and Dover and Portsmouth in 


| two hours and a half. The railway was laid out by Messrs. Bidder 


and Fulton, the engineers, in 1853, and the works have been car 

out under their direction by Messrs. Peto, Brassey, and Betts. The 
line will also give increased facility of access to the Crystal Palace 
and the localities of Balham-hill, Streatham, Norwood, and Sydenham, 
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ew Next Friday being Good Friday, all advertisements must be 
delivered at the office not later than 10 o'clock on Thursday 
morning. 


TO CORRESPONDENTS. 


Norice.— The first four volumes of THE ENGINEER may now be had, ready bounch 
Vol. I, price 20s. ; Vol. II., price 16s.; also, Vols. I/T. and IV., price 18s. each; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 


ENGINEER.— The best way would be for you to consult a respectable solicitor. If 
you do not wish to do so, however, an agreement, plainly expressing the inten- 
tions of the parties, will be quite sufficient. It may be on plain paper, as it can 
be stamped at any time after your quarrel by paying a fine; or it can be 
stamped with the proper value (which varies according to the number of words it 
contains), by sending it to the office at Somerset House within a week or two 
afler execution. 

W. Hitt. ( William-street, Cannon-street-road), will be glad to c icate with 


boasted “ Hackworth origin,” and if I gain knowledge from it I shall do so 
with difficulty, and at the expense of good manners; but the legitimate 
course to obtain information on a subject, on whick Mr. Hackworth has 
made so bold an assertion, other than by courteous inquiry, I shall be glad 
to know. 

I am desirous of having an explanation of the expression quoted in my 
inquiry as to the sluggish moving piston at 220 feet per minute, and to 
know the most economical speed in practice both for fuel and wear and 
tear. One or Your Reapers. 
March 22nd, 1858. 





(To the Editor of The Engineer.) 


Sir,—Mr. Slate’s patent consists simply of the blowing cylinder, with its 

annular valve, and not the “ model without the blowing part.” Mr. Hack- 

worth denies this; I ask, of what, then, does it consist? Mr. Hackworth, 

by his letter of the 15th, seems determined not to be convinced that his 

engine is a bold infringement, neither does the taking advantage of an 
+ ali ee 





a correspondent who inguired after a model engine. As to bindiag Tue Enat- 
NEER, Mfr. Hill may oblain all ion frum our publisher, 

MancHester.— First classengineers must have been two years at sear, and be 
able to skech machinery, set slides, and understand general repairs. Second 
class engineers must have a general knowledge of machinery, especially of marine 
engines. We think you can get a copy of the regulations by application at the 
Admiralty, s‘eam department. 

Ianonamus.—A cubic foot of cork would support about 45 lb. when wholly im- 
mersed. A bor two feet square and three deep would sustain, when Sully 
immersed (neglecting the weight of the box itself), about 750 Ib. 

Porous Stoxe For FILTERs.— There are several modes for making porous stone. 
You had better refer to Mr. Frelerict Ransome's patent. 

Cuntosus.— Disinfecting the water by the use of lime does not infringe any patent. 
The nature of Mr. Higgs’ patent we explained last week under the head of 
“ The Purification of Water.” 

*,* The“ Black Diamond” next week. 





SCREW PROPULSION, 

(To the Editor of The Engineer.) 
Sin,—Being connected with screw steam ships, and becoming daily more 
convinced of the failure, comparatively speaking, of steam, as applied to 
propulsion at sea, I have recently endeavoured to devise some plan of 
applying this power more efficiently with a view to render it remunerative 
by reducing its working cost, and have concluded that the best propelling 
agent must be one capable of perfect action when wholly immersed, 
situated in the ship’s bottom, and amidships, as with these conditions 
fultilled, it would not be affected by the trim of the ship, the extent of her 
immersion, or the action of the sea. Now, both the paddle-wheel and 
screw, as at present used, have this objection, that they work fitfully and 
unevenly, so wasting their power when it is most required, viz., in a heavy 
sea. 

A good, simple propeller, placed as I have pointed out above, would be 
most suitable to all descriptions of vessels, whether fast, full-powered 
craft, auxiliaries, passenger boats, or for shoal rivers or bar harbours; the 
situation seems, also, the best for diminution of vibration, and the propeller 
could here only be close to the engine without serious inconvenience. 
Having arrived at these conclusions, I devised a wheel capable of doing all 
I required; it was simple, not costly in construction, not liable to get out 
of repair, and would not impair the strength of iron ships, or occupy more 
space than the ordinary screwshaft and tunnel; my drawings were finished, 
and I determined to patent it, believing it to be new; but, on inquiry, 
found it was already patented fifteen years since, and with all the merits I 
supposed it to possess it has in the interval, during which so much attention 
has been given to the subject, received no share of it. My object in 
writing to you is to obtain information as to the nature and extent of the 
trials it has been subjected to, in what it failed ; and if it has merits, which 
have been overlooked, to call public attention to them, that the public may 
reap the benefit of what is now its own, as the patent has expired. 

My plan was, an aperture amidships, on each side of the keel, but not 
interfering with it or the keelson; on these, two internal paddle boxes of 
iron were to be built, having on each side a groove, the upper half of which 
should be concentric to the paddle-shaft, and the lower half eccentric to 
the same. Within each of these paddle-boxes a wheel was to be driven by 
disconnecting engines, which wheel was to be enclosed (in fact, a water- 
tight drum), having hollow arms radial to the shaft, and forming its 
framing or stays, and also having recesses for the reception of each paddle 
or float; the said floats were to be separate and unattached, having arms 
which should slide (telescope fashion) in and out of the hollow arms of the 
wheel, and at each end of each float was to bea roller, intended to travel 
in the grooves in the paddle-box, and thus guide the floats, protruding them 
in succession beyond the periphery of the wheel, when required to make 
their stroke, and withdrawing each into its own recess as soon as its work 
was accomplished ; the whole forming a paddle-wheel, whose stroke would 
be equal to that of an ordinary wheel, exceeding it one-third in diameter, 
which should not lift any water, nor meet any obstruction in its course, 
beyond the resistance of the water on the surface of the float, the whole of 
which resistance would be applied in propelling. The patent was taken 
out in the name of William E. Newton, June 15th, 1843, number 9,783, on 
behalf of a foreign correspondent. If you think this long letter worthy of 
notice in your publication, I shall be much pleased to gather more infor- 
mation on the subject from any capable of affording it, and shall be happy 
to give further explanation if required. Ropert Walken. 

Wapping, East London, March 8th, 1858. 





SIMPLE Z RATED WATER. 
(To the Editor of The Engineer.) 
Stz,—The present apparatus, for effecting the above purpose, to be met 
with at the shops, is not only too large but too expensive for general 
use, that I should feel obliged to any of your readers informing me of a 
simple and ready method (a substitute for these machines) of wrating 
distilled or boiled water for the purposes of drinking. 


March, 1858. Domestic Economy, 





BLAST ENGINES.* 
(To the Editor of the Engineer.) 


Sim,—On reading your valuable paper of last week, I noticed a rather 
bombastic letter from Mr. Hackworth, trying to justify his evident infringe- 
ment of Mr. Slate’s patent blast engine, and on reading it I found it 
hecessary to refer to all the correspondence of Messrs. “ Pig-iron,” 
“ Coulthard,” “ Jones,” &c,, whose letters appear to me very just ones, and 
describe Mr. Slate's patent very nicely ; and the excellent remark made by 
“One of your Readers” concerning Condé and Nasmyths’s steam hammer, 
appears to me to be a very clear and well applied simile of the nature of 
the copying adopted by Mr. Hackworth. 

If the above gentleman will be so kind as to name the date of the letter, 
wherein he gave the sterling proof of sweeping Mr. Slate's claim to the 
winds, &c., I shall feel great pleasure in referring to it, that I may be 
enabled to see how he accomplished it. 

I imagine it will be in the same way as he did with the blast pipe and 
double crank shaft questions a short time since, 

Middlesborough-on-Tees, 


Not a Hackworrta. 
March 23rd, 1858. 





(To te Editor of The Engineer.) 
Sm,—I am obliged by Mr, Hackworth’s notice of my inquiry, whicn, how- 
ever, he does not reply to. I have heard of one William Martin, resident 
somewhere in the favoured district from which Mr. Hackworth dates (not 
far from Newcastle ), who claimed to be the “ philosophical conqueror of 
all nations,” asserted that he invented the locomotive, the steam blast, 
railways, and every other ani of the day, and was, 
Moreover, a first-rate hand at “ single stick ;” this eccentric individual was 
living some twelve years since, but now his mantle seems to have fallen 
upon Mr. J. W. Hackworth. Really, Sir, I had not the honour of being 
brought up at the Hackworth or Shildon school, and, from the curt reply, 
seem to have little chance of gaining any information from the present 
scion of that ilk. I wonder how far back I must look for the much- 





in Slate's specification make the piracy more houourable, 
for the proof of which, I beg to refer him back to my letter in your 
journal of the 5th inst. also to the engines at work in various parts of this 
neighbourhood, and to the following extracts from Slate's specification, viz , 
“The valve and valve passages completely surround the cylinder,” and 
“mey be described as a concentric piston valve,” and, finally, to the various 
letters that have appeared in your journal. He refers, and not very mildly, 
to my “ coadjutors” and “ partisans,” of whom he seems to know more 
than I do, for it was some time after Mr. Hackworth's tirst letter appeared 
before I learned who “ Pig Iron” represented, and the person “One of 
your Readers” is, to this day, unknown to me. As for Mr. Mawson, he 
innocently conceived the idea of fixing the annular valve, and moving the 
cylinder (previous to Mr. Hackworth), made an engine for blowing smiths’ 
fires, but, before doing so, had studied Slate's specijication, had seen his 
engines at work, applied (not like Mr. Hackworth), and got permission to 
make an experimental one, and he has given us the result of his experience, 
confirming errors which I have already pointed out, not a word of which 
I retract, neither will all the violent language used by Mr. Hackworth be 
ever able to remove them, for they are crrors in principle, that are likely to 
prove fatal in practice. He does not point out to us where he got his 
variations of blast from, whether from the blast main or blowing cylinder, 
the size of openings, nor whether the “old engines” were working attached 
to same main; at the same time, he omits to say what effect turning the 
engine against itself has, when cylinder and piston meet, except to prove 
a steadier blast, which is a perfect absurdity, from the fact of the annular 
valve being in constant communication with the blast main; for the instant 
the piston moves, either up or down, the air expands from main into the 
cylinder, to be thrust back with double velocity, which causes commotion, 
and is greater still when the cylinder recedes from the piston. How does 
his theory explain this part of the stroke ? and of which he says nothing. 
The remark about less “ moving surface to keep air-tight” is against him- 
self, snd I am surprised he should have mentioned it. When Mr. Lack- 
worth endeavours to show that Slate’s engines produce unequal pressure, 
he seems not to be up to the idea of inside lap on the annular valve, which 
will allow for any required pressure in the blowing cylinder, before the 
communication is opened to the main in the moveable annular valve; this 
makes the pressure perfect, but with the moveable cylinder it can only be 
a partial remedy. Mr. Hackworth says that I am in error, when I say 
that his crank pins are placed at right angles to cranks on shaft. I may be 
in error, by the amount of lead he gives, by, perhaps, one degree, and his 
blowing cylinder (that is a sore point, with pressure of blast in addition), 
with its covers, may be a few pounds under or over two tons (by calcula- 
tion above two tons), so that I was not far wide of the mark when I said 
that “ he had the boldness to impose upon your readers his new principle ;" 
and when Mr. Hackworth so unwisely (for its only wisdom when apart 
from this invention) refers to Slate's patent as applied to steam, he forgets 
where he.got his steam jacket from; one cannot help pitying the man who 
is so void of original ideas, that he must be hunting up other people's in- 
ventions. With regard to the overtures, that Mr. Hackworth alludes to, 
I absolutely deny ever having any communication whatever, either in 
writing or speaking, with any member of the South Durham Iron Company, 
upon this, or any other subject. The indirect information was given to a 
gentleman who appealed (with description) to me to know whether Hack- 
worth’s was not an infringement upon Slate's patent. My answer, enclosing 
a sketch, was, ‘that it was not only an infringement, but that there was 
an engine, either made, or in hand, upon the very plan.” Subsequently, 
after Mr. Hackworth’s engine had been erected, I took Mr. Hawson to see 
the infring t, and introduced him t» the manager, as the maker of the 
16-inch moveable blowing cylinder. I pointed out to the manager the 
errors, as I have publicly stated. He anticipated me, and knew them as well 
as I did. Mr. Hackworth having laid so much’ stress upon this part of my 
procedure, I have thought it necessary to explain what has transpired. 
Sir, you will oblige by inserting this letter, and I shall in futare (unless 
compelled) leave this question to less interested parties who have taken the 
affair up, both without my knowledge, or solicitation. 

Redcar, March 23rd, 1858. Epwin F, Jones. 

P.S.—John Harris, Esq., C.E., has evidently not paid that necessary 
attention to blowing engines as to enable him to give correct results of his 
experiments, for the di d capacity of blowing cylinder is not 
real, by the account that the cylinder runs after the piston. A 54-inch 
blowing cylinder, two feet stroke, ninety-five strokes per minute, gives 
barely 6,080 cubic feet, and not 7,600 (trials 1st, 4th, 5th, and 6th). 











ECONOMY OF STEAM. 
(To the Editor of The Engineer.) 
Sim,—A constant reader and subscriber of your valuable journal, who has 
been much instructed and pleased by your late publications on the 
“*Evonomy of Steam,” is anxious to avail himself of the great advantages 
of high pressure steam with expansion and condensation on an engine ; but 
the load being very variable, it would be necessary to connect the expan- 
sion valve to a governor ; this valve being of the double seat description, to 
open and close easy, and no other throttle valve or regulator, he wishes to 
place the following diagram for such before your practical readers, in hopes 
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some kind person, who may be capable, and have practical experience, will 
examine and state his views through your columns, on the advantages or 
defects of such an arrangement. There would be the usual common slide 
on cylinder, and the expansion or cut-off valve connected to a slotted lever, 
worked by a series of tappets, or grades, as usual, the connecting rod or 
valve to be raised or lowered by a governor in proportion to speed, and 





* Another letter on this subject will be found at page 242, 


q' ly giving a longer or shorter stroke as may be required for load. 
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VALVE GEAR FOR LOCOMOTIVE ENGINES. 
(To the Editor of The Engineer.) 
Srr,—Under the above heading, in Tae Enoineer of the 12th inst., I find 
some strictures, by Mr. George T. Humphries, upon the valve gear lately 
patented by Stewart and Hope. In answer, I wish merely to observe that 
the arrangement has already got beyond the records of the Patent Office, 
that most satisfactory results have been obtained from its use, and that its 
further application is at present in progress in a quarter where, I cannot 
doubt, it will receive an impartial trial. An account of these results, at 
some future date, will form the best answer to Mr. Humphries’ criticisms. 
Atlas Works, Manchester, D. Granam Hore, 
March 17th, 1858, 


———————— 





MEETINGS NEXT WEEK. 

InstrruTion Or Civil. ENGINEERS.—Tuesday, March 30th, at 8 p.m., “ Im- 
provements of the River Lea Navigation, with Remarks on Canals,” by Mr 
R. C, Despard. 

Society or Ants.— Wednesday, March 31st.—No mecting, being Passion 
week, 

INSTITUTION OF ENGINEERS IN SCOTLAND.—At the Philosophical Society's 
Hall, George-street, Glasgow, Wednesday, March 31st, at 8 p.m., discussion 
on Mr, Morton's paper—* On Employing Steam Expansively.” Papers to 
be read :—* On the Expansion of Steam in Steam-engines,” by Mr. J. G. 
Lawrie,—“ Notes on American Locomotive Engines and Rolling Stock,” by 
Mr. W. Neilson.—* On the Stability of Locomotives,” by Mr. J. G. Lawrie. 
—* Notes respecting the Invention of the Screw-Propeller,” by Mr. Nichol ; 
communicated by D. Mackain. 
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A REVIVAL AND AN INNOVATION, 

THE conservative principle is strong in human nature, 
especially in its matarer growths. Men do not like ever 
to be tossing on the restless waves of innovation, Having 
inherited something or achieved something by personal 
exertion, it is comfortable to think that the goal is won, 
and the limits of possibility reached. The vaunted spirit 
of progress is thought to be, if not altogether an empty 
piece of braggadocio, yet to have in it at least a large spice 
of that spirit. No small amount of plausibility is given to 
this conclusion by the fact that the majority of men really 
and unquestionably have no atom of mobility in them, and 
cannot even be dragged along. Many of those who talk 
loudest of progress are as stationary as the eternal hills, 
and really form a dead weight round the neck of society. 
Habit, too, has a great deal to do with the production and 
nurture of a conservative mode of thinking. Men get into 
a groove mentally as well as physically, and unless nature 
has been liberal in her endowments they soon become in- 
capable of getting out of it. It was an axiom with one of 
the most skilful of philosophical mechanicians that great 
improvements in matters of that sort could only be intro- 
duced by a non-professional man. And there is a large 
amount of practical wisdom in the observation, as is proved 
by the history of such improvements. 

We have been led into this train of thought by two 
announcements that have attracted our notice—that a suc- 
cessful steam locomotive has been constructed for common 
roads, and that a method has been discovered for burning 
the explosive gases of mines. The construction of an 
engine for common roads seems to have been long given up 
by all moderate people as a hopeless task. And we have 
for the last ten years been so engrossed in the constraction 
of railways, and have so generally and largely invested our 
moncy in them, that we have had neither time nor inclina- 
tion to think about engines for common roads. A general 
impression seems to have grown up in the professional as 
well as the public mind that the thing is impracticable, 
and that only visionary people continue to think about it. 
Certainly, all the conservative engineers are dead against 
any such scheme, and leave it to the “ fast,” or rather to the 
foolish. Not so, however, Messrs. Adamson and Co., of 
Newton Moor, near Manchester, who have constructed and 
tested an engine for common roads, which is alleged after 
trial to work very satisfactorily. The boiler is an ordinary 
multitubular one, 2 ft. 6 in. in diameter, 5 ft. 6 in. long, 
and is made to carry a working pressure of 150 lb. to the 
square inch, There is compactly fitted beneath it a tank, 
which will contain 70 gallons of water. ‘The engine 
weighs 2 tons 16 cwt., is equal to a journey of seven or 
eight miles per hour, and may be driven at a much higher 
speed. The total length is 9 ft. 10in., this additional 
length affording space for the stoker and controller; the 
widthis 5 ft. 4in. Itisdriven by a pair of wheels, 3 ft Gin. 
in diameter, and there is one wheel under the front end, 
which is under the direction of the controller, who guides 
it by turning a handle similar to a railway brake. ‘There 
is a small cylinder on each side having 18 in, stroke, and 
the engine will work up to 16-horse power. The tyres of 
the wheels have a good breadth, so as to give ample bearing 
should the road be soft. 

We confess to a sort of wicked feeling whilst penning 
this matter-of-fact discussion, but whether arising from the 
effect of current notions or from a disbelief, of which we. 
could give a rational account, we are scarcely disposed to 
say. We can only add that we shall be very glad to see 
the new locomotive succeed, and we wish the “ controller” 
better luck than the last of his fraternity, who, we believe, 
ran his engine into a plate glass window instead of along 
the “common road,” for which it was designed, but which 
in a sudden and uncontrollable freak it abandoned. 

The proposition to destroy fire damp is not a revival of 
an abandoned scheme like the locomotive, but altogether an 
innovation, The great object of all inventors in connexion 
with the safety of mines has been to prevent the burning, 
and, consequently, the explosion of fire damp. From 
George Stephenson, in the construction of his “ Geordy,” to 
the safety lamp of his more brilliant competitor, and con- 
tinuing through many inventions to the present day, the 
idea has ever been to prevent the combustion of the fire 
damp. If practicable, however, it is quite clear that the 
destruction of the gas would be infinitely better than its 
avoidance, and would give vast facilities in the working of 
mines. ‘The new plan is offered by its inventor, a French- 
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man, on highly favourable terms. The sum of £1,000 is to 
be placed in the hands of a notary in Paris, and paid to the 
inventor for communicating his secret when he has proved 
the efficacy of his system by working his apparatus in any 
coal mine that may be named. The apparatus is said to be 
permanent, and capable of destroying the fire damp as it 
rises ; and the inventor will, it is said, prove, by working 
his invention, that the safety lamp is not indispensably 
necessary in collieries. 

We shall rejoice to learn that all this is strictly true, as 
it will go far to prevent one of the most destructive and 
distressing classes of accidents that occur amongst us, and 
that at present seem very imperfectly under the control of 
science or good management. 


THE CHELSEA BRIDGE TOLLS. 


THE question as to whether the new bridge at Chelséa 
shall afford a free communication for foot passengers 
between the north side of: the Thames and Battersea Park, 
or whether a toll for its use is to be imposed upon those to 
whose service more especially the park should be dedicated 
—namely, the poor inhabitants of Chelsea, Brompton, 
Pimlico, and Westminster—is one which must now very 
shortly be definitively determined. The struggle between 
those who urge the necessity of making the ‘trid e a free 
one—if the object for which it is being constructed is to be 
fully served—and the Government who contemplate, with 
a natural horror, any attempt being made, on their own 
part, to break faith with Parliament, who agreed to an 
advance of the public money for the construction of the 
bridge on the understanding that it, together with a certain 
amount advanced on account of Battersea Park, should be 
reimbursed out of the tolls levied on the traffic over the 
bridge, is likely to be a very severe one. It is true that 
the Government have expressed themselves anxious to meet 
the difficulty if possible, but what they require before con- 
senting to open the bridge free for foot passengers is, some 
guarantee that the amount contributed out of the public 
purse shall be duly repaid. That any such guarantee can 
be given to them, at least one of a satisfactory kind, seems 
extremely doubtful—that is, if they look for a strictly legal 
security. The deputation of Members of Parliament and 
representatives of some of the chief metropolitan west-end 
parishes, that waited upon the First Lord of the Treasury 
and the Chief Commissioner of Works on Monday last, re- 
lative to this matter, after stating their whole case, appear 
to have been satisfied with the result of their interview 
upon the Earl of Derby suggesting that the proposed Bill 
for the abolition of the foot-passenger tolls had better be 
brought in by Government, on the condition that the de- 
putation were prepared to show that no loss would accrue 
to the public by the proposed diminution of tolls. But un- 
fortunately this leaves the matter precisely where it was 
before. The question is—How are the deputation to show, 
that is, to prove, that no loss will accrue? ‘They can really 
do nothing more than point out the source from which it 
appears highly probable that any deficiency may be made 
good, namely, by the increased value given to that portion 
of the land yet to be sold—and which is not intended to be 
included in the park—supposing the bridge opened free of 
toll to foot passengers. It is indeed just possible, but 
very improbable, that sales of the land could be negotiated 
conditionally upon the bridge tolls for foot passengers 
being remitted; but the sale of land at all, in new and 
almost uninhabited districts, is always a work of some time, 
especially if anything like good prices are looked for. 

It appears that at the present time some £230,000 is due 
to Government on account of the park and bridge, £60,000 
having already been repaid—out of the total amount of 
£290,000 to be refunded—by the sale of twenty acres of 
the land. To meet the debt of the £230,000 there is the 
value of one hundred acres of surplus land yet to be disposed 
of, besides the levy of the contemplated tolls on the traffic 
over the bridge ; and there can be little doubt that these 
sources of revenue would soon raise the desired amount, 
and thus render a continuance of any tolls unnecessary, 
except it were to meet the cost of keeping the bridge in 
repair. But the Act authorising the construction of the 
bridge empowers tolls being charged for an indefinite time, 
and it is said to be so worded, that when the tolls are once 
put on they cannot be taken off again, as a clause provides 
that if any surplus should remain after the repayment of 
the money it is to go towards other metropolitan improve- 
ments. ‘This, indeed, seems a most absurd arrangement, 
made, as it was, at a time when the public feeling was so 
strong, and is more so now than ever, against tolls being 
charged upon any of the metropolitan bridges. Little diffi- 
culty seems to be anticipated in obtaining a repeal of that 
part of the Act appropriating any sur Des of the tolls to 
other metropolitan improvements, but the deputation very 
naturally desire the tolls for foot passengers to be giv :n up 
altogether from the opening of the bridge, thus extending, 
pevhaps, the time before the debt to the Government 
could be discharged, although not actually altering the 
nature of the security. As the Government are not asked 
to do anything on their own authority, but merely to 
support a bill proposed to be introduced for remitting the 
foot-passenger tolls, we are at a loss to understand how 
their consent to do this could lay them open to any impu- 
tation of breaking faith with Parliament. The case is 
simply this: Parliament having passed a measure au- 
thorising the construction ofa park and bridge for the benefit 
of certain classes, it is subsequently discovered that it con- 
tains conditions which frustrate, to a very considerable 
extent, the objects contemplated. What, then, can possibly 
be more reasonable than that Parliament itself should be 
called upon to undertake, upon this discovery being made, 
to revise its acts, and render complete what had, through 
inadvertance, been left incomplete? Never is there so 
much twaddling exhibited as in the apparent desire to 
render a determination of Parliament, when once arrived 
at, whether rightly or wrongly, permanent and inflexible. 
If a man in business makes a mistake, after discovering it 
he forthwith endeavours to rectify it, but not so Parliament. 
When it makes a mistake it adopts it, and endeavours at 


any cost to make everything conform to it. The very foot- 


passenger tolls which the Government are now asked to 
give their assistance in remitting, at the time of passing 
the Act for the park, were not, of course, thought of at all, 
as no bridge was thought about—the contemplated fre- 
quenters of the park wom, | then presumed to reside on the 
Surrey side of the river; but yet these very tolls form part 
of what would now appear to be looked upon as the neces- 
sary, if not the only, means for defraying some £200,000, 
the amount due on account of the park alone, and not only 
as the means for repaying the advance made on account of 
the bridge ; the tolls on horses and vehicles, which it is not 
asked should be remitted, being evidently more than ample 
to repay this latter amount. Although, therefore, the diffi- 
culty is great as regards the remission of the foot-passenger 
tolls, at least as the matter presents itself to many minds, 
yet it is not only perfectly unreasonable that general 
metropolitan improvements should be provided for out 
of the Chelsea-bridge tolls—this being admitted on all 
hands—but also, as we have shown, that the levying of the 
bridge tolls should be looked upon as the proper source from 
whence the expenses of the park itself should be liquidated. 
We trust time and common sense will eventually lead those 
in whose hands this matter lies to take a reasonable view 
of the case, which will end in the foot-passenger tolls of 
the new bridge at Chelsea being remitted from the time of 
its opening. 


THE CONTEMPLATED NEW PATENT OFFICE, 


THE recent agitation for a new Patent Office, in which 
we have cordially joined, has not been carried on 
without producing an effect in the right quarter. Soon 
after the advancement of Sir Frederic Thesiger to the 
Woolsack, representations made to him, backed by one or 
more of the petitions lately signed by the readers in the 
Patent Office library, the members of the Society of Arts, 
and those, also, of the institutions of civil and mechanical 
engineers, induced him, as the head of the Commis- 
sioners of Patents, tocommunicate with the Chief Commis- 
sioner of Works respecting a site for a new Patent Office. 
No sufficient time has yet elapsed for anything definite to 
be determined upon, but the ice has been fairly broken, and 
we trust ere long to hear that the fruits of our labours, on 
the part of patentees, is about being gathered. Whilst the 
negotiations to which we have alluded were in progress, 
it was also resolved to remove the whole of the models of 
patents, belonging to the Mr. Woodcroft and others, and in- 
trusted to the care of the Commissioners, from the Museum 
at Kensington, owing to the refusal, on the part of the 
authorities at this outpost of routine, to treat with anything 
but official indifference the representations of the ex-Com- 
missioners of Patents and their officer, Mr. Woodcroft, as 
well as the oft-repeated recommendations of ourselves and 
others, to make a break in their system as regards the 
zranting free admission to the Patent Museum every day 
in the week. The course persevered in at Kensington has 
been, up to the present time, as our readers are aware, one 
which was at variance with the whole spirit of the under- 
standing upon which the models of machinery, portraits, 
&c., were intrusted, by various individuals, to the care of 
the Commissioners of Patents, and also in direct opposition 
to the constantly-repeated public announcements made in 
the journal of the Commissioners, that the model museum 
was open to the public, free of charge, every day in the 
week. That some alteration would be made we never 
doubted, and, indeed, very much wondered what wheels 
within wheels were at work, that could induce the Com- 
missioners of Patents to allow the models to remain at Ken- 
sington so long as they have done on the conditions, at cer- 
tain times of charges being made for admission, and which the 
public were compelled topay. This was the more remarkable, 
inasmuch as no difficulty existed in carrying out the plan 
which we, on more that one occasion, suggested, of sepa- 
rating the patent museum from the other portions of the 
building to visit which there was no objection to a charge 
being made. Obstinacy and official puffiness, however, 
carried the day for a time, until the advent of the new 
Commissioners, who, very clearly seeing that the useful- 
ness of the work which some members of their own body had 
been at great pains to carry out some years ago, was being 
to a great extent neutralised by the regulations in force at 
Kensington, at least the great principle of a free library, 
museum of models, and portrait gallery, to augment the 
latter two of which much pains had been recently bestowed 
by their officer, Mr. Woodcroft—was by the fee for admis- 
sion virtually ignored, determined forthwith to restore the 
models and portraits to the office in Southampton-buildings, 
Chancery-lane; and for this purpose some rooms were 
appropriated there, in which they could be exhibited 
to the public at all times free of charge. Upon this deter- 
mination being come to, orders were given, and the pack- 
ing went on: day by day saw beautiful, bright, shining 
models thrust one after the other into their respective 
dingy cases, for transit to their old quarters ; sawdust, 
shavings, and paper cuttings all found useful employment, 
and the room which the curator had bestowed so much 
pains in arranging once again resounded with the blow of 
the hammer and the whistling of the plane. It was like a 
ruthless seizure for rent: the walls were stripped bare— 
shelves denuded of their contents, and the floor in eourse of 
being swept clean ; when down came a royal personage to 
inquire what all the noise and confusion was about. Upon 
his being made acquainted with the facts of the case, we 
understand a compromise was arranged, and, we believe, 
the models and portraits are still to remain inmates of the 
Kensington Museum; but that the regulation as to the 
yublic paying for admission is to be forthwith abandoned. 

‘rom this we may see how long it is possible for officials to 
oppose reasonable requests, and remain deaf to intreaties, 
and how such indifference is eventually rewarded—namely, 
by a compulsory and not very dignified retreat and 
submission. 

Whether the chances of our immcdiately getting a new 
Patent Office are, by this fracas between ths Kensington au- 
thorities and the Commissioners of Patents, rendered less 
hopeful, we cannot yet say; the necessity for increased 





space in the library and other departments of the Patent 








Office is of course the same as ever, and at best the space 
which can be occupied by the models at Kensington is so 
small, not admitting of many of them being even unpack 
that it can but serve a temporary purpose. That the models 
should be left there until other and better accommodation is 
provided for them we quite approve, as we feel assured no 
amount of liberality on the part of the Lord Chancellor in 
appropriating rooms in the structure in Southampton-build- 
ings would meet the requirements of the case. It is probable 
that the usual routine must be gone through before a site 
for a new Patent Office will be given in answer to the Lord 
Chancellor’s communication; but now that the subject is 
fairly before the departments, it is not too much to hope, 
should the existing Government weather the present session, 
that so much will be done as to render a backward movement 
impossible; and when we see the site for the office fixed 
upon, and the design for it made, we can wait patiently 
should there be any impediment-to a very rapid realisation 
of our expectations of very soon seeing every reader in the 
Patent Office library with a chair to himself, and, if not a 
table to himself, at leasta sufficient portion of one to allow 
of his opening a blue-book without the leaves interlaying, 
as they are apt now to do, with those of the one in the 
hands of his co-chairman. 


THE MANCHESTER SCHOOL OF ARTS. 


THE annual report of this institution has just reached our 
hands, and gives us an opportunity of leaving the general 
track to which our remarks on art-education are of necessity 
mainly confined, and of weighing the merits of an important 
individual case. We cannot, and indeed we ought not, to 
approach this subject without remembering that it is of 
Manchester we are about to speak, where matters in con- 
nexion with art are managed as vigorously as commercial 
matters, and generally with the same success. This insti- 
tution gathers additional importance from the fact that it 
is one of the oldest schools of art in the country, being only 
exceeded in age by the Stourbridge and Worcester Schools, 
which date from 1841, whilst it dates from 1842. Having 
been so long in existence, andin a district whose industry 
is so largely dependent on the art of design, we fairly expect 
that the Manchester School of Art should attain high pre- 
eminence. It appeals to perhaps the largest constituency 
of any school in the kingdom. Not only is it the centre of 
art-education for the population of Manchester itself, but of 
a densely-populated district lying adjacent to the manufac- 
turing metropolis, and so immediately connected with it by 
railways as virtually to be the suburbs of Manchester. In- 
deed, Manchester has practically assumed the patronage of 
art in the North, and has fairly constituted itself, by its 
glorious Art-Treasures Exhibition, the northern art metro- 
polis of the country. 

With all these thoughts spontaneously rising in our 
minds, we confess our utter astonishment at finding from the 
report the number of public class students in the Man- 
chester central school only averaging 206 for the year. It 
seems most extraordinary that out of the large number of 
persons directly interested in art on professional or business 
grounds in Manchester and the immediate neighbourhood 
only 206 should be found who seek the instruction the 
school offers. A reference to the statistics recently pub- 
lished by the department shows a very different state of 
things in other towns. Birmingham had in its central 
school in June, 1857, a total of 810 students, Cork, 311; 
Coventry, 371; Dublin, 401; Glasgow, 887 ; Liverpool, 
964. It is true these totals in other towns included both 
public and special classes, whilst the 206 for Manchester 
are in the public classes only. But, as schools of art are 
essentially popular institutions, we may fairly conclude that 
by far the greater part of the students in these other towns 
are public class students, and ifso, they must far outnumber 
those in Manchester. 

So much for the number of public class students; but 
what has been the comparative success of Manchester in the 
public competitions ? Strange to say, it is equalled in the 
number of medals taken in 1857 by Warrington, with a 
mere handful of people as compared with Manchester, and 
with aschool of art dating only from the year 1853. Man- 
chester and Warrington each took twenty-six local medals. 
This fact is too remarkable to escape attention. 

The main reason alleged by the master of the Manchester 
school for the comparative poor results of the competition 
for medals is the interference of the Art-Treasures Pxhibi- 
tion with the students’ work. This seems a very singular 
mode of reasoning to us. We cannot conceive how a beau- 
tiful collection of works of art, such as the Art-'Treasures 
Exhibition offered to view, could have the directly contrary 
effect to what was intended, and should bear such disas- 
trous fruit at once. Surely any art student moved at all 
by right feelings in relation to his work, and under a vigor- 
ous training, would have been stimulated to unusual effort, 
and would, by the action of an irresistible love, have far 
outdone all his previous effort. We can easily conceive 
how students, accustomed to artistic trifling, and under a 
soulless régime, might be affected as alleged, but we should 
be sorry to believe that such students were numerous, or 
that such a system obtained in Manchester. 

We look further than the master for the cause of this 
small success, and probably where he would never think of 
looking. We observe a very significant and very ominous 
entry in the treasurer’s balance-sheet—‘“ ‘To Government 
grant for masters’ salaries, £380.” This is, without ques- 
tion, the secret. This Government grant just robs the 
school of the healthy stimulus needed to invigorate its 
action, and give tone to all its proceedings. The depart- 
ment has, in all recently-established schools, gone on the 
self-supporting principle, and if it needed facts and results 
to prove the wisdom of its proceedings, it need only cite 
Manchester with its grant of £380 per annum, and 
Warrington with no grant at all, both being exactly on 
a par in result. ‘This is a notable case of killing by 
kindness. 

Beyond all this, we cannot help thinking it exceedingly 
unfair that the Government grant should be thus appor- 
tioned. Manchester, of all places in the country, needs 
Government aid in support of its school of art least, and yet 
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it is one of the foremost of some half-dozen places so favoured. 
We cannot conceive on what principleof fairness Manchester 
is thus subsidised, when nearly all the small schools are left 
self-supporting, and cannot get a stiver towards even build- 
ing expenses, to which Government might fairly contribute 
without in any way sapping the self-support or destroying 
the self-reliance of the schools. We recommend the de- 
partment to consider whether, as an act of even-handed jus- 
tice towards smaller and poorer schools, and out of kindness 
to Manchester and the other largely-subsidised places, they 
ought not immediately to withdraw their grants. A just 
ground of complaint will thus be taken out of the mouths 
of those who receive no aid. The places now suffering 
artistic paralysis under the influence of the Government 

rant will speedily regain their native vigour and self-re- 
jance. There is no other course for them, as ite is quite 
clear that Manchester will not be content to be beaten in 
its own field by Warrington. And the more so as Warring- 
ton is only a representative of a namber of similar places in 
which the same results are preparing under the healthy in- 
fluence of self-dependence. ‘The change would also bea 
wise economy of the public money, which is thus being, 
not simply wasted, but spent in the accomplishment of 
positive mischief, and in defeating the very ends for which 
Parliament granted it. 

We know very well the ground Manchester would take 
in defence of its claim to this grant, viz., that it had re- 
ceived such grant from the establishment of the school. 
This ground, however, is untenable, as it has been proved 
to a demonstration that self-supporting schools of art suc- 
ceed better than subsidised ones, and that, therefore, the 
establishment of the Manchester school on such terms was 
a grand mistake, which the sooner it is rectified the better. 
We recommend our Manchester friends to anticipate any 
such action by the department, and to set their school of 
art right, by the voluntary surrender of their grant—an act 
that would be as beneficial to themselves as it would be just 
to the self-supporting schools that surround them, and to 
the country that finds the ill-spent money. 


ASSOCIATED FOREMEN ENGINEERS. 


THOSE who are acquainted with the interior economy of an 
engineering establishment cannot but be aware of the 
immense importance of having at its head managers of talent 
and practical ability. It would be vain for any individual 
not possessed of these to attempt to govern successfully or 
profitably to his employers works of such a nature. He 
would inevitably flounder amid hopeless difficulties and 
blunders ; and perplexing himself, the men under his direc- 
tion, and every one entrusted with the carrying out of his 
orders, he would speedily reduce things to a state of chaos 
from which bankruptcy would be the only outlet. Hence 
it is that the heads of firms are particularly careful in the 
selection of individuals for these onerous posts. They are 
careful that their foremen shall be men who are completely 
at home in the various branches of the basiness—men who 
have gone through the probationary stages of a complete 
mechanical education, and who are as ready with the pencil 
as the chisel or the file. Admitting the high rate of intelli- 
gence and of skill required among foremen engincers, and 
knowing the jealous care with which their ranks are 
recruited, we cannot, therefore, but feel a deep interest in 
their general welfare. It will be seen, on reference to 
another part of our journal, that the “ Association of 
Foremen of the Engineering Trade” celebrated their sixth 
anniversary on Saturday last, and we are glad to say that, 
considering its youth, the society evinces signs of robust 
strength. There are not less than forty members at present 
attached to it, and its numbers are steadily inercasing. 
The rules of the association are so framed as to avoid any- 
thing like a collision of interests with those of employers. 
It is decidedly and completely a co-operative and instruc- 
tional institution ; its members mect on the first Saturday 
of each month, in the upper room of the Bay Tree Tavern, at 
seven in the evening, and there take into consideration such 
papers as may be read, questions propounded, or illustra- 
tions offered. 

The nature of the subjects discussed may be divined from 
the very idiosyncrasy of the members. Practice rather than 
theory, reality rather than imagination, are the presiding 
genii of the soirées of the Associated Foremen, and anything 
like a mechanical sham meets short shrift at their hands. 

Impressed as we are with the great value of this society, 
it is without one word of apology that we put forth its 
claims to the favourable notice of the mechanical world in 
general. The civil engineers have their meetings for 
mutual information and counsel, the mechanical engineers 
theirs, and why not the engineering foremen theirs? So 
palpably useful an organisation as that in question ought to 
meet with widespread sympathy and support. Employers, 
if they study their own interests, would step forward and 
lend their countenance and aid to it. If they select fore- 
men for their superior acquirements in the first instance, it 
is surely but a carrying out of their own views to encou- 
rage them in the pursuit of knowledge afterwards. We 
should be glad to see such a feeling ; and the foremen engi- 
neers, through their published prospectus, endeavour 
earnestly to evoke it. Donations of mechanical books, and 
drawings, and such other friendly assistance as might seem 
good to them, would be a pleasant mode of approval for 
engineering employers, whilst it would beget a sense of 
gratitude on the part of the recipients. They would lose 
no dignity either by becoming honorary members, a privi- 
lege also of which they are courteously invited to partake. 
In short, as the prosperity of the engineering firms of the 
country is clearly and distinctly contingent upon the 
amount of practical talent brought to bear in the direct 
management of the different departments of those firms, so 
ought the heads of them to foster and countenance the 
healthy, honest, and open union of their leading men. 

The association has all the good-will in our power to 
bestow upon it, and we expect and hope to see it take its 
place among the standing institutions of the kingdom— 
institutions which are at once an honour and a benefit to 
all who are in association therewith, 





Tron Shipbuilding, with Practical Illustrations. By Joun 
GrantHaw, Consulting Engineer and Naval Architect, Liver- 
pool. London: John Weale, 59, High Holborn, and St. 
Mary’s, Cambridge, 1858. 

ENGLAND owes much to the fact that the Straits of 

Dover roll between her and the stormy European continent, 

But the restless and capricious billows can only be her de- 

fence while they acknowledge her supremacy. As soon as 

Britannia ceases to be mistress of the seas, they will become 

the means of her destruction. Who does not feel that it 

was at Trafalgar, and not at Waterloo, that the sceptre of 

European dominion was plucked from the hand of the great 

Emperor; and that the throne and state which Wellington 

adorned with laurels, were saved from imminent destruction 

by Nelson? It is with such feelings as these that we 
welcome Mr. Grantham’s comprehensive little treatise on 

Iron Shipbuilding. 

It is not the mass of technicalities and conventions which 
books on naval architecture usually are, for it has been 
written for the people, and not for shipwrights and boiler- 
makers only. It is true it gives us the several stages of 
that magical process by which the fleet and graceful ocean 
bird is called into being from those hissing, pitchy, frightful 
cauldrons, known as building yards. But the information 
which it imparts is rather that which the intelligent pro- 
prietor of such an establishment would give to an inquisi- 
tive visitor, than the dry though invaluable facts which the 
apprentice learns over the smithy fire, and from the rude 
lips of a more experienced fellow workman. 

The nature of iron shipbuilding is, however, such that, 
excepting the knowledge which can only be learned in the 
forge, and at the ship’s side, there is but little to which our 
agreeable and intelligent guide is not able to introduce us. 
It supplies all the information which the theoretic naval 
architect and the worker in wood can desire; it gives to 
the iron shipbuilder an enlarged view of the nature and 
importauce of the operations in which he is engaged ; and 
it lays open to the scientific and general public a field in 
which British enterprise and skill are reaping, and will 
continue to reap, a rich harvest of commercial glory for 
England, and, we trust, also of material prosperity for them- 
selves. 

Mr. Grantham says— 

It is now everywhere admitted that iron shipbuilding is of 
national interest ; and, as such, it will be found to possess many claims 
to our attention. To do full justice tothis inquiry it would be neces- 
sary to consider all the complicated questions relating to the timber 
duties, and the effect which the substitution of iron for wood in ship- 
building would have upon our colonies; but I confess myself unequal 
to this task, involving, as it does, many nice distinctions, and much 
tedious research. But, difficult as it may be to make correct calcula- 
tions on this subject, and to show by figures the precise relative values 
of all the points connected with it, no one will deny that it is of 
immense importance to this country that her ships should be built in 
her own ports, with materials of her own production, and procured by 
the labour of her own population. And it must add greatly to the 
importance of this consideration, that the most suitable materials are 
abundantly found in the deep recesses of the earth, leaving the sur- 
face undisturbed, to be employed more exclusively in the growth 
of corn instead of woods and forests. 

To relieve the Vandalism of this last sentence, he adds : 

I feel all an Englishman’s pride at the sight of a noble oak. But 
how often are these swept away just as they attain their full growth 
and beauty, under the irresistible temptation presented by the great 
demand, and consequent high price of the timber! 

Mr. Grantham informs us that, in 1842, he published a 
pamphlet on iron shipbuilding, which was favourably re- 
ceived by the public, and that his present object is to record 
the further information which the last fifteen years have 
provided. It appears that during this period he has been 
constantly engaged in designing and superintending iron 





vessels, aud that he is still so engaged. He now wishes to 
jcommunicate to others the knowledge which has been 
gained by upwards of thirty years of observation, and to 
| promote a branch of practical science destined to occupy a 
| very important place in the future trade of this country, 
| and to give Great Britain a pre-eminence in the construc- 
tion of our merchant shipping, which, a few years ago, it 
seemed not improbable would be transferred to other 
countries. 

In pursuance of this design he gives, first, the early his- 
tory of our vessels. The first traces which he has been able 
to discover of their construction are those of canal boats; 
one of which, capable of carrying thirty tons or more, was 
working on the canal at Birmingham in 1787. The reasons 
for employing wood exclusively for shipbuilding during so 
many ages can hardly have been confined to the fact that 
it is lighter than water, though that would undoubtedl 
lead to its use in the first instance, for as soon as the phi- 
losopher discovered that a body would float, whatever its 
specific gravity, if it were lighter than a mass of water of 
the same external dimensions, it would become evident that 
the heaviest metal might be made to float with only a por- 
tion of its bulk immersed, if it were fashioned into a hollow 
vessel, the weight of the metal composing it being just 
equal to that of the water pushed out of place by the por- 
tion immersed. Probably we must rather seek the reason 
for the application of metal at all to these purposes in the 
scarcity of timber; and we must expect to find those new 
countries, which still have an abundance of it, continuing to 
build their vessels of wood for many years to come. 

But in England matters have come toa crisis. In the 
Government dockyards three-fourths of the timber used is 
of foreign growth, and large crooked timber is altogether 
unattainable. In most merchant-yards the proportion of 
imported timber is still greater. This, as Mr. Grantham 
very properly remarks, “not only takes our capital, toa 
certain extent, out of the country, but deprives our people 
of profitable and extensive employment by the inducement 
to build ships in those countries where the material is most 
abundant.” So much is this the case that our shipbuilders 
mainly depend for subsistence on repairs alone, and there 
are hundreds of shipwrights, brought into temporary ac- 
tivity during the Russian war, who are now destitute of 
employment, and reduced to poverty. 

The greatest shipowning firm in England has found it 








cheaper to buy vessels built in the United States, to drive 
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out their slight fastening and re-fasten them, than to build 
the vessels on their own slips! 

If shipbuilders themselves act thus, is it sw rising that 
shipowners, foreign and native, who are not also builders, 
should prefer foreign-built vessels ? We believe there are 
now no wooden vessels built in England for foreigners, ex- 
cept a few for Russia, Turkey, Portugal, and Brazil, 
intended for war purposes, and ordered to be built after 
the English models. 


Is it right (asks Mr. Grantham) that, in a land whose merchants 
are princes—in a land which claims the boundless ocean for its empire, 
the men who have spent their lives in so important and national an 
avocation should have no fair remuneration for their services? And 
where can we see any prospect of improvement while timber alone is 
employed, and while our population (already so dense) and the circum- 
scribed limits of our soil for ever deprive us of the power to grow 
timber in sufficient quantity for our own ships? But let iron become 
the material with which our ships are henceforth to be built, and the 
whole question assumes a widely different and highly cheering aspect. 
Without being in any degree dependent on foreign countries, we 
should find an inexhaustible supply of more suitable and less perish- 
able material for the whole of our national and mercantile marine in 
our own country; from this source our ironmasters would have a fresh 
and a steady demand for their iron, and an increased demand for 
labour, both at the mines and in our building yards, would be the im- 
mediate aud invaluable result. And if other countries are driven to 
the use of iron, there can be no doubt where the advantage will lie. 
All nations yield the palm to England in the production and working 
of iron, and it will be long before we can be deprived of our superiority 
in this respect. Much has been done during the last few years. 
Hundreds of iron steam and sailing ships have left our ports for all 
parts of the world. An advertisement, headed “ A first-class iron 
steamer,” conveys a recommendation to the public superior to all other 
claims for preference, and even an underwriter no longer hesitates to 
consider an iron ship bound for India a first-class risk. 


We commend these arguments to the serious considera- 
tion of our readers. 

The portion of the book devoted to the actual construc- 
tion of iron vessels is rather more than one-fourth of the 
whole. This, with other parts of the work, is illustrated 
by an excellent collection of lithographic plates. These 
plates will be found to be indispensable by the professional 
reader ; but, as the greater portion of the text contains no 
reference to them, and can be purchased separately, we do 
not imagine that the general public will be induced to pur- 
chase the plates. Their nature will be seen by the list 
given below. 

It is to be regretted that their excellence should be 
marred, as it undoubtedly is, by great carelessness in the 
lettering, and by the absence of any indication of the scale 
on which they are drawn. Only three of the whole num- 
ber have such an indication. We have named what ap- 
pears to us to be the scale in five other cases; but both 
author and publisher should have seen how greatly their 
value would have been increased by such a simple addition. 


DESCRIPTION OF PLATES, 


1. Hollow and bar keels, stem and stern posts. 

2. Side frames, floorings, and bilge pieces, 

3. Floorings continued—Keelsons, deck beams, gunwales, and 
stringers. 

4, Gunwales continued—Lower decks and orlop beams. 

5. Angle iron, T iron, Z iron, butt iron, as rolled for iron ship- 
building. 

6. Rivets, shown in section, natural size; flush and lapped joints, 
with single and double riveting. 

7. Plating, three plans; bulkheads, and modes of securing them. 

8. Iron masts, with longitudinal and transverse sections. 

9. Sliding keel, water ballast, moulding the frames in iron ship- 
building, levelling plates. 

10. Longitudinal section, and half-breadth deck plans of large 
vessels on a reduced scale (apparently 4 of an inch to a foot). 

11. Midship sections of three vessels of different sizes, (Scale ap- 
pears to be } of an inch to a foot.) 

12. Large vessel showing details—fore end in section, and end 
view, with stern post, crutches, deck beams, &c. (Scale appears to 
be 4 an inch to a foot.) 

13. Ditto—after end in section, with end view, stern frame for 
screw, and rudder. (Scale appears to be 4 an inch to a foot.) 

14, Ditto—midship section, half-breadth. (Scale same as 12 and 13.) 

15. Machines for punching and shearing plates and angle iron, and 
for bending plates; rivet hearth. 

16 Machines—-Garforth’s riveting machine, drilling and counter- 
sinking machine. 

17. Air furnace for heating plates and angle iron, various tools 
used in riveting and plating. 

18. Gunwale, keel, and flooring; plan for sheathing iron ships 
with copper. 

19, Illustrations of the magnetic condition of various iron ships. 

20. Gray’s floating and bi le, with adjusting magnets, 

R. Corroded iron bolt in frame of wooden ship; caulking joints of 
plates. 

22. Leviathan—Sheer drawing, with profile and plan of hold. 
(Scale yy of an inch to a foot.) 

. ~ ow section, with details. (Scale } of an inch 
© a foot. 

24. Leviathan—Section in engine room, and paddle-boxes. (Scale 
4 of an inch to a foot.) 





In the portion of the book referred to above, on actual 
construction, there are some useful suggestions to ship- 
builders on plating and riveting. Mr. Grantham sees very 
clearly that the true policy of iron shipbuilders is, not to 
build eng i ships, but strong ones, He thinks that iron 
ships may be properly built for 10 per cent. less than first 
class English-built wooden ships when coppered. Ship- 
owners will, therefore, be ready enough to po iron ships 
as the public confidence in them increases. Hitherto, as he 
justly says, builders have been induced to take contracts at 
estimates too low to insure them a remuneration for good 
work. The consequence of this has been, that the ships 
have shown an inferiority to wooden ships when they have 
been severely tried. There is no reason why this should be 
so, It is our firm conviction that the Leviathan is the 
strongest and safest ship the world has ever seen. The 
weakness complained of has arisen in most cases from 
insufficient thickness of outside plating, especially below 
water. Yet an increase in this thickness would affect the 
carrying power only in a very slight degree, while the 
durability would increase exactly, and the strength of the 
ship very nearly, in proportion to it. 

In his remarks on iron bulkheads, and referring to those 
of the Sarah Sands, he says— 

In a gale of wind a pipe belonging to the engines and connected 
with the sea burst, and the water overpowering the men, soon.filled 


the engine room. Being deeply laden the vessel became 
able, and not being able to make the harbour she was bound for, 
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came to an anchor in this state, and rode out the gale. 
her from water it was found that not a drop had penetrated to either 
hold, and that the ship was quite uninjured. 

We have an example of the advantage which iron ships 
fitted in this way have over wooden ones, in the case 
of the vessel referred to. A wood-built vessel in her cir- 
cumstances must have been lost, and the iron one was 
manifestly saved from destruction by means of them. These 
bulkheads, however, require great care both in fitting and 
while they are in use, as they may be so fastened to the 
bottom of the ship as to weaken her very seriously trans- 
versely, by punching too many holes in one plane; and 
want of attention to the sluice valves on the part of the 
crew renders the bulkheads utterly useless, 

It is not the object of this work (says Mr. Grantham) to give designs 
of ships; this occupies a much wider and more diflicalt field than I 
have undertaken. I can only take the few simple forms in which 
iron is manufactured, and show how these are applied and combined, 
so as to form that wonderful thing—a ship. 

Having therefore minutely described the principal de- 
tails, as adopted by all makers, he proceeds to show, with 
reference to the plates, how they are combined in forming 
the ship. ‘Then, after making some useful remarks on the 
quality of different kinds of manufactured iron, he describes 
the various machines and tools used in iron shipbuilding. 

In considering iron vessels as a commercial question he 
endeavours to prove that they possess the following quali- 
ties in a greater degree than wooden ships—viz., strength 
combined with lightness, great capacity for stowage, safety, 
speed, durability, inexpensiveness for repairs, cheapness, 
light draught of water. He takes the several positions in 
order, and has been much more successful in making out his 
case than we expected he would be. In some of his pas- 
sages he becomes quite cloquent, and not without sufficient 
ground, as we have good reasons for knowing :— 

How often (he asks) has the shipbuilder the greatest difficulty in 
obtaining timber to suit the varied curves of our finest ships!) How 
often is the country despoiled of its noblest ornaments by the tempting 
prices he is compelled to offer for its most magnificent oaks, the 
largest of which are frequently insuflicient for his purpose! How 
are his brains racked, and his patience tried, in seeking for crooked 
timber necessary to frame a sharp floor or a square bilge! How often 
is he obliged, though he knows it to be injurious, to scarph the frames, 
for which no timber can be found sufliciently large to enable him to 
avoid such defects! And is not this one cause, amongst others, why 
our building yards are empty, while our ports are filled with sbips 
from other nations, in which timber is more plentiful and the choice 
more extensive? Lut how stands the case when we turn to iron? 
Where is the frame, even of the most intricate form, which our smiths 
cannot mould? Where the frame or beam so large that iron cannot 
be found of which to fashion it, and that, too, if need be, without a 
scarph? Here there are no knots, no sap, no cutting across the grain. 
Here there is no useless timber, placed merely to fill in or to cross 
butts. Here every inch of material is of service, and every scrap ap- 
plied to some useful end. 

He thinks, also, and we believe justly, that there is 
a want of economy in wooden ships, arising from the 
difficulty in determining the strength of the materials, and 
the consequent excess in their dimensions in some points. 
It will evidently be much more easy to secure uniformity 
of strength with iron than with a combination of wood 
and metal; and to attain this end, we are inclined to agree 
with the authoritiesat Lloyd’s,in opposition to Mr.Grantham, 
in thinking that there should be little or no reduction in the 
thickness of the plating in the fine parts of the body. Ie 
says himself, that “in our long fine ships, the weight of 
the forecastle, bowsprit, anchors, chains, &c., is placed 
without any reference to the amount of buoyancy under 
them; the immense leverage thus occasioned acts imme- 
diately on the midship body of the ship.” We should rather 
say acts mediately on the midship body of the ship, the 
media being the intervening sections in question, which 
have cach to bear the strain caused by the difference be- 
tween the buoyancy and the weight of the portions lying 
nearer the extremity. The strength of the long fine bows 
of our clipper ships would increase faster than the weight 
of iron by which the additional strength is obtained. 

There are undoubtedly two essential particulars in which 
iron ships have an advantage over wooden ones, and these 
are the trifling character of the necessary repairs, together 
with the comparative ease with which any repairs can be 
effected, and the great durability of ivon ships. 

We believe the usual calculation, that the expense of 
repairs in a timber-built ship will, in ten or twelve years, 
have equalled the first cost, is not far from the truth. 
But, “in a well built iron steamer,” says Mr. Grantham, 
“repairs to the iron work will not, I believe, have become 
necessary within that period, provided the vessel has not 
been injured by assibcate ; and it is frequently more 
expensive to keep in repair the copper sheathing alone of a 
wooden vessel, than to effect the whole repairs in the hull 
of an iron vessel.” ‘The frequency with which the bottom 
requires to be cleansed and painted, or otherwise protected, 
entails the greatest expense and delay in iron vess*ls ; but 
in the course of time greater facilities will exist for effeet- 
ing this, and we may hope also the necessity for it will be 
diminished. It is fearful to contemplate the rapidity with 
which our timber-built ships will decay, especially those of 
the royal navy, when we consider their enormous cost. 
That of one of our modern 50-gun screw steam frigates 
is but little less than £200,000! 

In the course of a very few years, fourteen or fifteen at the 
most, built as they are, hastily, and without sufficient sea- 
soning, will have become useless; and the larger, and 
the more expensive the ship, the greater the liability to 
decay from overgrowth in the timber, and the necessary 
exposure of the heart in cutting it to shape. But a large 
vessel, built with plates of proportionate thickness, will be 
durable in proportion to her size. For “oxidation pro- 
ceeds no faster on the surface of thick plates, than on that 
of thin plates; so that plates of half an inch have at least 
double the durability of those of only a quarter of an inch 
in thickness,” 

Why, then, it will be asked, do not the Government 
build with ivon? They do not, first, because it would be 





exceedingly inconvenient, and in most cases impracticable to 
overhaul and cleanse the bottom as frequently as is now 
necessary. Their ships have often to remain on foreign 
stations for several years, during which time no faci- 
lities are possessed for getting at the b ttom, and the 
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ship would become unmanageable. There is but little 
probability, therefore, that anything can be done 
in this direction until a protector is found having some- 
thing like the efficiency of copper sheathing. This efficiency 
in the copper arises from the fact that the oxide which 1s 
slowly and continuously formed on its exposed surface is 
washed off by the water, and there are, therefore, no per- 
manent surfaces to which seaweed and marine animals can 
adhere. An attempt is made to imitate this process in Pea- 
cock’s preparation. It has met with partial success, but 
Mr. Grantham thinks good white or red lead paint pre- 
ferable to every preparation known to us at pao 
We trust, however, that it will not be long before English 
chemistry will solve the question, and then the other argu- 
ment against the use of iron in war ships may be dealt 
with. This is, that the destructive effects of shot are multi- 
plied greatly in iron ships. ? 

In a report on some experiments made at Portsmouth in 
1849, and published for the House of Commons, Captain 
Chads states that he had come to the following con- 
clusions :— 

First : That shot of every description on passing through 
iron makes such large holes that the material is improper 
for the bottoms of ships. 

Secondly: Iron and oak of equal weight, offering equal 
resistance to shot, that iron for the topsides affords better 
protection to men than oak, as the splinters from it are not 
so destructive. 

Thirdly : Iron offering no lodgment for shells on passing 
through the side, if made with single plates, it will be free 
from the destructive effects that would occur by a shell 
exploding in a side of timber. 

In a report on subsequent experiments on sections of iron 
similar to the wales of the Simoom, he says :— 

The result of these experiments is the reverse of those made on the 
Ruby in 1846, a small, slight-built iron vessel, when the great damage 
was found to be sustained on the shot passing out on the opposite side 
to that fired at, making clear round holes only on the first side. On 
the present occasion, the resistance being so much greater, the prin- 
cipal injury has been on the front side, and the fractures made are of 
that description that two or three shot, and sometimes even a singie 
one, striking under the water-line, must endanger the ship. There is, 
also, another most serious evil attending this greater resistance which 
was not anticipated, and which has caused great surprise. ‘The shot 
or shell on striking are shivered into innumerable pieces, passing on 
as a cloud of langrage with great velocity, sufficient to pass through 
the one-inch fir boards, the larger pieces going to a considerable dis- 
tance (400 or 600 yards), and some through the rear section, making 
large irregular holes; this would be most destructive, and I firmly 
believe men could not stand behind it. 

It having been objected that the result of these experi- 
ments might have been different had the section been fitted 
with timber on the inside, as is done in the vessel, the 
Lords Commissioners of the Admiralty directed the experi- 
ments to be repeated upon another section, to be prepared 
in every respect like the Simoom ; it was filled in and made 
solid with 54-inch oak timber between the iron ribs, and 
4-inch oak planking above the waterways, which were one 
foot thick, and 83-inch fir above the portsills; these were 
strongly secured to the iron plates by boltsthrough all, and 
clenched ; in fact, the inside timber was that of a frigate, 
with a casing outside of j-inch iron plates. The result 
was— 

First : The holes made by the shot were not so irregular 
as on the former occasion, but as clear and open; all parts 
of the shot passed right through the iron and the timber, 
and then spread abroad with considerable velocity ; parts of 
the iron plates and a very few small pieces of shot were 
sometimes retained in the timber. 

Secondly : With low charges, the shot did not split into 
so many pieces as before. 

Thirdly: With high charges, the splinters from the shot 
were as numerous as before, with the addition in this and 
the former case of the evils that other vessels are subject to, 
that of the splinters from the timber. 

“Tn conclusion,” says the report, “it appears that the 
combination of wood with iron does not remedy the evils 
experienced in the former experiments, that of endangering 
the iron vessels from the larger holes made by the shot on 
passing through, and, when they meet with resistance, their 
splintering into numerous small pieces that would prevent 
men standing at their quarters.” 

Since these reports were made it has been proved that 
armour plates of 4-inch iron are proof against cast iron 
shot, i.e., such shot as was fired during the Portsmouth ex- 
periments. But the weight of these plates is enormous, 
and it is very questionable whether any vessels so pro- 
tected could be made scaworthy unless they were much 
larger than any ships at present in thenavy. Another very 
awkward fact connected with the matter is, that wrought 
iron shot shatter the plates. It is our settled conviction, 
however, that in the course of a few years metal will be 


| manufactured for this purpose of such a quality as will 


meet the last-named objection ; and that the other diffi- 
culties being also overcome, our wooden war ships will be 
numbered among the things of the past. ‘This must, how- 
ever, be the work of time: the attention of the Government 


| has been directed to it for many months past, and we feel 





quite sure that they will take advantage of any discovery 
which may help them to attain so desirable an end. 

In noticing the obstructions to the progress of iron ship- 
building, our author explains the causes of that derange- 
ment of the compass which at the outset excited so much 
alarm, and shows how it may be corrected. “ After a careful 
revision of the whole question,” he says, “I think I shall be 
justified in stating, that with our present knowledge on the 
subject of the magnetism of iron ships, and the modes of 
compensating it, it must now be considered as practically 
settled that the men of science have done their part of the 
work, and that henceforward it becomes more a question of 
competency in the commander, and of eqaipment on the 
part of the owner.” ; 

After giving an account of the details in the construction 
of the Leviathan, and the regulations of Lloyd’s for build- 
ing sea-going ships of all descriptions, he says—“ Having 
endeavoured to illustrate the plain and ordinary modes of 
iron shipbuilding, I reserve for the conclusion a few speci- 
fications of various steam and sailing vessels. One of these 
is strictly in accordance with the last published regulations 





of Lloyd’s, and by following the rules there laid down, it 
is not difficult to discover the correct scantling required 
for different sized vessels which are to be classed at Lloyd’s:” 
Then follow the specifications of twenty-four iron vessels, 
including the Himalaya, Australian, Golden Flecce, Nubia, 
Pacific, Aden, and Tyne. 

We must now bring our notice of Mr. Grantham’s work 
toa close. We have gone through it attentively and re- 
spectfully, for it is a plain, unassuming statement of valu- 
able facts, written by a man who evidently understands his 
subject and loves it. The subject itself also is, as we stated 
at the outset, one which cannot fail to secure the attention 
of an Englishman; and we trust that if any of our readers 
are still doubtful as to the applicability of iron for marine 
purposes, they will not lay too much stress on the excep- 
tional cases which may come before them, resulting from 
the avarice, ignorance, or carelessness, of some of our 
builders ; but will consider the question as put before them 
by men like Mr. Grantham, and illustrated by the noble 
constructions of men of known skill and integrity. 








CHEMICAL. 


DESTRUCTION OF PILES BY SPRING WATER. 
Ir has been supposed that timber which is kept constantly wet 
does not undergo alteration. M. Hervé Mangon has made some 
observations which tend to disprove this opinion, and point out 
a cause of decay. 

While an old bridge over the Gélise, near Mézin, was under- 
going repair, a portion of wood was taken from one of the piles, 
about eight feet below the level of the river, insummer. It was 
much decayed, and of a brown colour. In the moist state this 
wood had no coherence, and could be cut through with a spade 
When dried it shrunk up considerably, and again became teler- 
ably hard. The kind of wood could not be ascertained. Analysis 
showed that it contained— 


Carbon ee os ee ° 43°890 
Hydrogen «e 4 7°825 
Nitrogen ne ot ne + - 0-460 
Oxygen oe oe oe oe 39°720 


Ash.. oe oe ee ee . 
Comparing these numbers with those representing the normal 
composition of wood, it appears that a very great change had 
taken place, and that the substance of these piles was in a state 
of conversion into turf. 

In the channel through which the water pumped away from 
where the work was being carried on, a deposit was formed of a 
green substance, having a very unpleasant odour. When 
exposed to the air this substance became brownish red. It 
consisted of — 


Organic substance oe ° 8°89 
ater 4. ee o- oo . 66°85 
Peroxide of iron oe eo eo we ee G14 
Carbonate of lime oe oe ‘ 10°29 
= magnesia. . os ee ° 10 
Silica we ee oe oe oe ee 6°63 
Alumina .. eo. « 1:08 


The characters of this substance indicated that it contained 
humus acids, But such substances cannot exist to any great 
amount in the water of rivers, since they would soon be removed 
by the contact of air with the water, and consequently it must 
be inferred that the water drawn out from the works at the bed 
of the river was largely mixed with spring water rising from 
under the surface. 

A specimen of sand taken from a neighbouring bog was found 
to consist of ordinury particles of quartz, coated with an ochreous 
substance, originating from the oxidation of a deposit similar to 
that above mentioned. 

A specimen of a sandy conglomerate, taken from the bank of 
the river, was found to consist of ordinary sand, cemented to- 
gether with a blackish organic substance, that was insoluble in 
water, alcohol, or ether, but readily dissolved by caustic alkalies, 
and precipitated again by acids, presenting also all the characters 
of humic acid. 

It would appear, therefore, that the water in which the piles 
were immersed was not of the same kind as that of the river. 
That water, in all probability, exercises a decomposing influence 
upon the wood of the piles. The presence of sulphates in this 
water would contribute to this effect, by their conversion into 
sulphides, their oxygen combining with the organic substance of 
the wood, and thus producing a slow combustion, 





ARABIAN GUANO. 


The expectations that were entertained with regard to the 
value of the guano deposits on the Kooria Mooria islands, do not 
appear likely to be realised, either as regards quantity or 
quality. With regard to the latter point, the analyses given by 
Mr. Caird in a recent letter to the Zimes, and made by Mr. Huson, 
of Liverpool, are quite unaccountable. 

These analyses are compared with others of Peruvian guano 
that differ from any analyses of genuine Peruvian guano hitherto 
published in every essential particular, and are, therefore, not a 
fair standard of comparison. 





~ Peruvian, y “ 
Average of 78 Upper Peru x ooria Mooria 


vian. . 
samples, by | Mr. Huson, 
Mr. Way. Mr, Huson, 
Organic substance, saits of } 2-0% F r 9 | it) 
ammonia... ) 52°05 aes veal Ina "| 
Equal toammonia ., on 16°52 , 4,45 (45, 2) 2) 
| | { | 
Phosphates of lime ani ye Pa an ais | 60 
maguesia oe } 1 2278 was is - | ae 
Alkaline salts, containing 9°67 | 5 >! 9 9 9 { ? 
3°34 phosphoric acid ’ P han A 
} ' ‘ ' 
Sand, &e, =. sos 1°83 } Bj Bij sf pas] 3 
| j j | 
Water .. ee 13-67 j12 13,14 7} a, 10 


It has been poiuted out subsequently that what is called 
Upper Peruvian guano is in reality Bolivian guano, which will 
not readily sell except under the fictitious name. 

Some other analyses of the Arabian guano have also been pub- 
lished by Mr. Clarance, of which the ‘following are the most 
im portant features :— 











| Mr. Nesbit. | Professor Apjobn. 
Ammonia .. alanraat woe viz | 32 19 “13 
Phosphate of lime,., 25°50 17:90 280 | 2os:50 35:51 5°84 
Sand, &c. .. 29-70 3080 580 3353 3BSt | 4°36 
Value £19063159 £358 £1123 


-- £346 £2170 








These analyses will sufficiently show the difference between 
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Peruvian and Arabian guano. Mr. Way estimates the actual 


average value of the constituents of the former, according to 
the analysis, at £16 10s. per ton; but as a rule it cannot com- 
mand this price, because, being a mixed manure, the purchaser 
may obtain constituents that he does not want upon his land; 
consequently the constituents of guano have a less market value 
than the same substances in a separate state. 





DYEING OF SILK, WOOL, AND COTTON WITH MUREXIDE,. 

The red substance produced by the action of nitric acid and 
ammonia upon uric acid was first ascertained to be an ammo- 
niacal salt by Dr, Prout, in 1818, He called it purpurate of 
ammonia. This substance is crystallisable, has an intense garnet 
red colour, with a fine green shade in certain lights; it is ve 
sparingly soluble, requiring 1,500 parts of water, at 60° Fah., 
for solution. Corresponding salts containing other bases may 
also be obtained ; for instance, purpurate of lime, a pulverulent 
substance, having a colour like that of live lobsters, and very 
sparingly soluble in water ; purpurate of mercury, a purple red 
insoluble powder ; purpurate of lead, a pink substance soluble in 
water ; purpurate of zinc, a golden yellow iridescent substance. 

It was suggested by Dr. Prout that some of these substances 
might be used as pigments in painting, and also for dyeing ani- 
mal fibres, but at that time the cost of these materials was too 
great to admit of their being so used. Now, however, that price 
is reduced to one-twentieth. 

The name murexide, given to the purpurate of ammonia by 
Liebig and Wohler, has often suggested the idea that this sub- 
stance might be identical with the Tyrian purple of the ancients, 
obtained from the murex ; but this latter colour was not affected 
by even the strongest acid, while murexide is affected, not only 
by acids, but also by a great number of other re-agents that do 
not generally affect colours, 

M. Depoully was the first who succeeded in dyeing silk and 
wool with murexide. His method isverysimple. It is excellent 
in its results with silk, but with wool much still remains to be 
done. 

For dyeing silk a solution of murexide is mixed with a solu- 
tion of chloride of mercury, The mixture becomes turbid after 
a while, and when the silk is immersed it becomes immediately 
of a fine purple red colour, the depth of the colour depending 
upon the concentration of the liquid. 

For dyeing wool it is first washed and rinsed, then immersed 
in a bath of murexide, wrung out, and dried in the air. After 
this it is immersed in a bath containing 

2 vunces chloride of mercury 


3 ,, acetate of soda } 
For dyeing cotton, linen, or other cloth, according to Herr 
Lauth, oxide of lead is first fixed upon the fabric by im- 
mersion in a bath of acetate of lead and then in a bath of ammo- 
nia, before applying the colour. For printing the colour upon 
cotton a thickened solution of nitrate of lead, mixed with murex- 
ide, is used, and the cloth is previously immersed in a bath 
containing chloride of mercury and acetate of soda. 


3 gallons water at a temperature from 


104° to 122° Fah. 


GROWTH OF CRYPTOGAMIC PLANTS IN WATER, AND ITS 
SUBSEQUENT PUTRESCENCE. 

At a distillery in Germany, where a large quantity of water 
was used for cooling the condensers and then discharged into a 
ditch, also supplied from other sources, it was found that eryp- 
togemic plants, chiefly Jcptomitus lacteus, were developed in 
large quantity, covering every projecting substance, such as the 
stems of trees, stones, &c., with yellowish layers of filamentous 
substance, At the same time a very offensive odour of sulphu- 
retted hydrogen and putrefying organic substance was given off, 
and the water became quite unfit for domestic use. Complaints 
having been made by the inhabitants, notice was given hy the 
sanitary authorities to the proprietors of the distillery to provide 
a remedy ; and as this was not done within the given time, the 
working of the distillery was prohibited. 

The examination of the works and of the water used for con- 
densation led to the conclusion that the tendency to the develop- 
ment of the plants originated within the distillery. The 
cryptogamic plant was found to contain 0:2 per cwt. of sulphur, 
which was probably derived from sulphate of lime in the water, 
and fully accounted for the evolution of sulphuretted hydrogen 
during its putrefaction. 

For the purpose of preventing this cryptogamic growth the 
water was mixed with lime before it passed away from the dis- 
tillery, and was then collected in large reservoirs before being 
allowed to run into the ditch. By this means the desired 
effect was produced, and no further inconvenience has been 
experienced. 





Tuer Navy.—The late Board of Admiralty left the following naval 
forces in commission on retiring from office :— 





Ships. Guns. Men, 

China and East Indies .. oe 0, Sa! ee 804 .. 11,388 
Australia... ee es ae 59. 475 
Cape of Good Hope aa sd i ok 
West Coast of Africa ° oo BM se 12 .. 2,324 
Brazils so ee ee > eo 7 we 133 « 1,404 
Pacific ae ee o4 on — on 291 .. 2,764 
North America and West Indies ‘oan ee 200 .. 2,311 
Mediterranean . oe eo 23... 475 .. 5,222 
Particular Service .. ° ee co 8 ve 39 543 
Coast-guard service ee . o- 26 .. 663... 3,576 
Fitting out ., we - ° < SE os 388 4,040 
Surveying service .. ° é «> 10 65 650 
Home ports me « 49 1,256 .. 6,713 
Total ee es « 37 4,830 44,479 


Wrirtte Deax Water Compayy.—The annual meeting of the 
Whittle Dean Water Company has recently been held at Newcastle- 
on-Tyne. The directors stated, in their report, that they have felt 
that they should no longer delay the carrying out of the original plan 
of erecting a separate engine for the high-service supply in Newcastle. 
An engine of fifty horse-power has accordingly been ordered of Messrs. 
R. Morrison and Co., of this town, and is in course of construction, 
and an admirable site has been secured on the Fenham estate, at 
Benwell Bank Top, for a reservoir, at an elevation commanding the 
upper storeys of the highest reservoirs in the borough, into which the 
water will be forced from a reservoir near the village of Benwell. The 
application of the pumping power there, instead of at Gateshead, for 
the high-service supply in Newcastle, will be attended with a great 
eccnomy of power and fuel, and the execution of these works will not 
only form an adequate provision for the increase of consumption which 
may be anticipated for many years to come, but will also place the 
Company in a much more secure position in case of accident. After 
the formation of the great new reservoir, the first of the works re- 
quired by the last Act of Parliament to be constructed, the directors 
at once proceeded with the other works for increasing the supply of 
water to Whittle Dean, The small tunnel, or driftway, for diverting 
the streams of the Erring Burn (now flowing into the North Tyne) 

as made some progress, and will rapidly be pushed forward towards 
completion. The chairman, in addressing the meeting, stated that 

the estimated cost of the new works—the two reservoirs and engine 
—was about £12,000. The new pond at Fenham would hold 5,000,000 


oe ee report was adopted, and the issue of new shares 
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Grants of Provisional Protection for Six Months. 

24. Josuva Kipp, Bridge-parade, Bristol, Somersetshire, “Improved ap- 
paratus for regulating the pressure and supply of steam, gas, or other 
rarefied or compressed ies, and for causing more perfect combustion 
of the gases procured from coal, and increasing the heating and illumina- 
ting power of the said gases.”— Petition recorded 7th February, 1858. 

240. RicnaRp Mituarp, Duncannon-street, Trafalgar-square, London, “ A 
portable chair.”— Petition recorded 9th February, 1858. 

275. Joun Duncan, Greenock, Renfrewshire, N.B., ‘‘ Improvements in the 
n facture of or tal chenille fabrics.”—Petition recorded 13th Feb- 
ruary, 1858. 

338. Josern Sworn, and Tuomas Westoy, Churton-street, Pimlico, Middle- 
sex, “An improved adhesive composition for whitening and clearing the 
surface of stones.”— Petition recorded 20th February, 1858. 

398. Tuomas Miiis, Partick, Lanarkshire, N.B., ‘‘ Improvements in appa- 
ratus for treating and dressing flour or reduced grain.”—J’etition recorded 
lst March, 1858, 

416. WitLem HeNDERKS SLEEBOOM, Hambuargh, ‘‘ Improvements in the con- 
struction of the keel of ships or other vessels.” 

418. GeorGE and Joun Kirkey, Salford, near Manchester, ‘‘ Improvements 
in perforating slates or similar materials,” 

424. Joun Fow.sr, jun., Cornhill, London, “ Improvements in apparatus 
employed in laying down electric telegraph cables.” — Petitions recorded 3rd 
March, 1858. 

426. CuarLes Hart, Pair Gispons, and Henry Ginrons, Wantage, Berk- 
shire, ‘‘ Improvements in the construction and arrangement of combined 
thrashing and winnowing machines, and in the application of animal 
power thereto.” 

27. JAMES MILLAR URE, Glasgow, Lanark, N.B., “ Improved apparatus for 
lifting the driving wheels of a locomotive off the rails, and which can be 
used when the locomotive is either running or stationary.” 

428. Groner Freperick Hirktys, Birmingham, Warwickshire, “ Improve- 
ments in constructing and attaching knobs and spindles, and in connect- 
ing knobs to doors, drawers, and other articles.” 

429. Joun KNOWELDEN, Southwark, Surrey, ‘‘ Improvements in obtaining 
motive power.” 

431. Joun Dewar, Edinburgh, Mid Lothian, N.B, “‘ Improvements in the 
manufacture of boot and other coverings for the feet.” 

482. CHARLES Patrick Stewart, and Davip GrauaM Horg, ‘* Improvements 
in locomotive aad other engines.” 

434. Paut Moore, Birmingham, Warwickshire, ‘“‘ An improvement or im- 
provements in the manufacture of hinges.” 

435. Tuomas Cowper, Douglas, Isle of Man, ‘‘ Improvements in the con- 
struction of ships or vessels, and the method of discharging bilge water 
therefrom.” 

437. Witi1am Tomson, Lanark, ‘‘ Improvements in apparatus for applying 
and measuring resistance to the motion of rotating wheels, shafts, or other 
rotating bodies.”—Petitions recorded 4th March, 1858. 

438. Cuar es Boyce, Tipton, Staffordshire, **‘ A new or improved anchor.” 

439. Henry Georcre CoLutins, Paternoster-row, London, ‘“* An improved 
method of obtaining impressions on an enlarged or diminished scale from 
engraved plates or other printing surfaces.” 

440. Atrrep Gaxratr Baruam, Bridgewater, Somersetshire, ‘‘ lmprove- 
ments in the manufacture of gypsum,” 

441, Cuartes Freperick Vassenot, Essex-street, Strand, London, “ Im- 
provements in the manufacture of wrought iron wheels for locomotives, 
tenders, wagons, &c.”—A communication from Messrs, Francois Dory and 
Joseph Badin, Lyons, France. 

442. Nicno.as Common, Rose Hill, Brighton, Sussex, 
arrangement of water supply valve.” 

443. James Ferauson Cote, Devonshire-street, London, ‘‘ An improvement 
in watches and other time-keepers, and an improved escapement wheel 
or pallet to be employed therein.” 

445. CHARLES FREDERICK Parsons, Duke-street, London, ‘‘ Improvements 
in machinery for producing and revivifying animal charcoal.” 

446. Joun Henry Jounxson, Lincoln’s-inn-fields, London, *‘ lhmprovements in 
railway signals.”— A communication from Jean Joseph Etienne Lenoir, 
Paris, France.—Petitions recorded 5th March, 1858. 

447. CHARLES Rorert Moatr, Old Broad-street, London, “ Improvements 
in the permanent way of railways.” 

449. SamMuEL Wuearcrort, Brudenell-place, Hoxton, Middlesex 
manufacture of cap-fronts, and applicable to the 
and ribbon trimmings.” 

451. James Syson Nisss, and James Hixcks, Birmingham, Warwickshire, 
“ Improvements in oil and spirit lamps.” 

453. Wituiam Witkinsox, Bayswater, Middlesex, *‘ Improvements in the 
means of facilitating communication across seas or other waters, parts of 
which are applicable to telegraphing on land.” 

455. EpMunp BurkE, Upper Thames-street, London, “ An improvement in 
applying iron tubes to locomotive and other tubular steam boilers.”—A 
communication, 

457. WiutiaM Reep, Westgate-street, Newcastle-on-Tyne, ‘‘ Improvements 
in the permanent way of railways.” 

459. ANTOINE SANTE Manis DEROUEN, Paris, ‘‘ Improvements in machinery 
for combing fibrous substances,” 

461. Jouxn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the production of aluminium and its alloys, and in the production of 
other metals, the oxides of which are not reducible by charcoal.”—A com- 
munication from Louis Philippe Bernard Edouard Cumenge, Paris. 

463. Evcengk Mort, Ghent, Belgium, ‘ Improved machinery for drawing 
fibrous substances.”—A communication.—/etitions recorded 6th March, 





“An improved 


“The 
manufacture of ruches 


465. Grorck Reprorp, Hatton-street, Moss Side, Manchester, Lancashire, 
“Making bullet-cartridges of one continuous piece of metal.” 

467. Tnomas Lyne, Malmesbury, Wiltshire, ‘‘ An improved harrow.” 

469. Joun Youn. Wolverhampton, Staffordshire, ‘ An improvement or im- 
provements in the manufacture of hinges.” 

471. JAMES PALMER Bupp, Ystalyfera Ironworks, Swansea, ‘‘ Improvements 
in the smelting or refining of tin, tin ores, and tin scruff.”—/‘ctitious re- 
corded 8th March, 1858, 

473. Mantano Casestint, Westminster-road, Lambeth, Surrey, ‘ Improve- 
ments in preparing and indurating plaster, in preparing surfaces to receive 
plaster, and in preparing or perfecting plaster surfaces.” 

475. Rovert SKENE, Garmouth, Fochabers, Elgin, N.J3., “‘ Improvements 
in obtaining motive power from water.” 

477. Groror Frtuows Harginetox, Ednam-house, Ryde, Isle of Wight, 
‘‘ Improvements in the manufacture of artificial teeth and in the beds and 
palates for teeth” 

479. Joux Henry Jonsson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of stockings and other hosiery goods.”—A communi- 
cation from Jules Nicolas Poivet, Troyes, France.—/’etitions recorded 9th 
March, 1°58. 

481. Grorae Davies, Serle-street, Lincoln's-inn, London, ‘ An improved 
eye or ring bolt.”—A communication from Mortimer M, Camp, New- 
haven, U.S, 

483. [Benzamin Beate, East Greenwich, Kent, ‘An improved method of 
cutting and shaping spokes,” 

485. GEORGE STEVENS ANDREWS, Charlewood-street, Pimlico, Middlesex, 
“Improvements in washing machines.”— Petitions recorded 10th March, 
1858. 

487. Groner Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in life boats.".A communication from Mortimer M. Camp, Newhaven, 

s 


480. James YounG, Glasgow, ‘‘ Improvements in lamps.” 

491. Joun Doppripce Humrureys, Charlotte-street, London, *‘ Improve 
ments in machinery for moulding, compressing, and solidifying artificial 
fuel and other substances capable of being compressed.” 

493 Francois Avauste VERDEIL, Rue St. Sulpice, Paris, “ Improvements in 
treating madder.”—Petitions secorded 11th March, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 

618. WituiaAM Situ, Little Woolstone, Fenny, Stratford.—Dated 19th 
March, 1855. 

655. WituiaM Brown, Gresham-street, London,—Dated 24th March, 1855. 

680. Grorce Leonanp Turney, Wood-street, Cheapside, London,—Dated 
28th March, 1855 

616. Ricuarp Epwarp Hopes, Southampton-row, London, and CiarLes 
Murray, Manor-place, Walworth, Surrey.— Dated 19th March, 1555, 

668. Francis Crossiey, Halifax.—Dated 26th March, 1855. 

811. Isatan Versox, West Bromwich, Staffordshire.—Dated 12th April, 
1855. 

625. BENJAMIN O'NEAL StRatrorp, Stradford-lodge, Wicklow, Ireland.— 
Dated 20th March, 1855. 

661. Joun Brirren, Birmingham, Warwickshire,—Dated 26th March, 1856 

630, ALFRED Vincent Newvon, Chancery-lane, London.—Dated 20th March, 
1855 

663. Joun McKisneuu. Glasgow, Lanark, N.B.—Dated 26th March, 1855 

647. James Wits, Cheapside, London.—Dated 2ith March, 1855, 
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Erratu 
2838. For “‘ Lacointe” read “‘ Lecointe.” 





Notices to Proceed. 


2833. Greoraze Weerpex, Gloucester-place, Portman-square, London, and 


Tuomas TuRNER WerpeN, Plumstead, Kent, “ An improved knife cleaning 
machine "— Petition recorded 9th March, 1858. 








2336. WiLLiAM Devon, Maryland-terrace, Stratford, Essex, “ An improved 
self-acting apparatus for flushing waterclosets and the means of connecting 
the same to water mains, parts of which are applicable to the junction of 
gas or water pipes generally ” 

2842. Jostan HakrineTon, Gloster-place, Brixton-road, Surrey, “ Improve- 
ments in apparatus for pointing pencils or marking instruments,”—Peti- 
tiona recorded 10th November, 1857 

2847. Orro Wittiam Wau, Leadenhall-street, London, 
manufacturing farinaceous products from potatoes,”— 

2848. Isaac Taytor, Stanford Rivers, Essex, “ Improvements in apparat 
used in printing calico and other fabrics when cylinders are employed.” 

2351. JosHua WitLiams, Neath, Glamorganhsire, ‘An improvement in 
coupling and connecting carriages on railways.”—/etitions recorded 1th 
November, 1857, 

2860. WitLiam Joun Macguokn RANkKINE, Glasgow, Lanark, “ Improvements 
in fan-blowers."—Petition recorded 13th November, 1857. 

2866. JouN MackinTosu, North-bank, Regent’s-park, London, “ An improve- 
ment in preparing telegraphic wire which is coated with gutta percha, in 
order to render it more capable of resisting heat, and in laying down tele- 
graph wires in the sea.” 

2368. Micuart Henry, Fleet-street, London, “ Improvements in electric 
and galvanic conductors, aud in the mode of and machinery or apparatus 
for manufacturing the same.”—A communication, — Petitions recorded 14th 
November, 1857. 

2875. James Taytor, Birkenhead, “Improvements in dredging machines, 
which improvements are also applicable to other purposes.”—/’elition re- 
corded 16th November, 1857. 

2881. WituiaAM Prppine, Southwark-bridge-road, Southwark, Surrey, “ Im- 
proved manufactures and improvements in the manufacture of piled 
fabrics, or of mosaic or tesselated, textile, and other tabrics ; and improve- 
ments in some of the machinery or apparatus necessary to produce them . 
also the application of certain existing or known machinery or apparatus’ 
for their production.”— Petition recorded 17th November, 1857. 

2802. ANDREW FreDeRICK GERMANN, FreoERICK GusTAVUS GERMANN, and 
Joseri GERMANN, “‘ An improved propeller.”—Petition recorded 18th Novem- 
ber, 1857. 

2909, Joun CLARKE, Shiffnal, Salop, ‘‘ Improvements in the construction of 
shafts and poles for cabs, omnibuses, and other vehicles.”—Petition re- 
corded 19th November, 1857. 

2917. Joseru Dextox, Pendleton, near Manchester, Lancashire, ‘‘ lmprove- 
ments in looms, 

2918. Henry WALKER. and JAMES Beaumont, Sand Field-house, Mirfield, and 
Josepn GornarD, Huddersfield, Yorkshire, “ Improvements in steam 
engines,” 

2920. Pirrre ALrHoNnse Brussaut, Mont de Marsan, France, “ An improved 
anti-friction apparatus for shafts, axles, and other revolving surfaces,” — 
Petitions recorded 20th November, 1857. 

2027. JEAN Manix Avouste Everne Fanart, Paris, France, ‘‘ Improvements 
in looms for weaving.” —/’etition recorded 2st November, 1857. 

2977. CuarLes Goopyear, Leicester-square, London, “‘ Improvements in the 
manufacture of buoyant fabrics, which are applicable to the manufacture 
of garments, carpets, rugs, cushions, mattresses, bags, and various other 
useful articles.”— Petition recorded 30th November, 1857. 

3117. Thomas Hart, jun., and Ane. Jones, Blackburn Lancashire, *‘ Im- 
provements in looms called ‘dobby looms.’ ""—Petition recorded Wth Decem- 
ber, 1857. 

3200, James Lone, Gorleston, Yarmouth, Norfolk, “ Improvements in the 
construction of sewers, and in the means of discharging the contents 
thereof.” — Petition recorded 21st December, 1857 

18. Groner Epwarp Drnine, Lockleys, Hertfordshire, “ Improvements in 
electric telegraphs, and in the ture of i i wire and cables.” 
— Petition recorded 5th January, 1858. 

85. WILLIAM WALLER, Uddingston, near Glasgow, ‘* Improvements in 
threshing machines, or machinery for threshing and dressing grain.”— 
Petition recorded 19th January, 1858, 

135 Grorer Epwarp Derine, Lockleys. Hertfordshire, *‘ Improvements in 
the permanent way of railways.”— Petition recorded 25th January, 1858, 
158. WILLIAM TRELEAVEN Fox, Birkenhead, Cheshire, ‘‘ Improvements in 
the bending and reefing of ships’ and other vesse's’ sails, together with a 
a application for the leeches and foot,”—Petition recorded 29th Janwary, 

8. 

345. RicuarD ARCHIBALD Brooman, Fleet-street, London, ‘ An improve- 
ment in treating ores of precious metals.”—A communication. 

346. RicharD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery for effecting the amalgamation of precious metals,”—A com- 
munication,—/etitions recorded 22nd February, 1858. 

383. WittiaAm Compron Satu, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of envelopes for letters and other purposes.”—A com- 
munication — Petition recorded 26th February, 1858. 

204. WILLIAM ARMAND GiLuee, South-street, Finsbury, London, ** An im- 
pat union joint for gas, water, and steam pipes, also applicable to the 

yranch pipes of fire engines.”—A communication.—/’elilion recorded 27th 
February, 1858. 

416. WiLLEM HENDERKS SLEEBOOM, Hamburgh, “ Improvements in the con- 
struction of the keel of ships or other vessels.”—Jetition recorded 8rd 
March, 1858. 

426. Guaries Hart, Pup Ginpons, and Henry Giesoxs, Wantage, Berk- 
shire, ‘‘ Improvements in the construction and arrang t of bined 
threshing and 
power thereto.” 

436. CuAKLES EyLAND, Walsall, Staffordshire, “An improvement or im- 
provements in certain descriptions of buckles.” 

437. WittiaM Thomson, Lanark, “ Improvements in apparatus for applying 
and measuring resistance to the motion of rotating wheels, shafts, or 
other rotating bodies.”—Petitions recorded 4th March, 1858. 





“ Improvements in 
A aaneh 











winnowing machines, and in the application of animal 
. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gaselle (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 

2254, ALrrep Vixcent Newton, Chancery-lane, ‘ Varying the length and 
reversing the direction of the throw of eccentrics, applicable to the 
reversing gear of locomotives, and expansion gear of other steam engines, 
and to other purposes.”—A communication.—Dated 25th August, 1857. 

This invention relates to a mode of applying a double oblique slide to 
an eccentric to vary or reverse the throw thereof, by moving the said 
slide longitudinally to the axis of the shaft of the eccentric, This 
invention is particularly applicable to the valve eccentrics of jocomotives 
and other steam engines, supplying the plece of the link motion, for, by 
& proper arrangement of the parts, a constant “lead” of the valve 
under all the required changes of condition of the eccentric is provided 
for. The eccentric shaft which, to illustrate the application of the 
invention to a steam engine, is represented with a crank at one end, is 
made square for a considerable portion of its length, but provided with 
journals fitted to rotate in bearings in two fixed standards, Upon 
the squared part of the shaft works a double oblique slide, consisting of 
a block of metal having a square hole in it to receive the shaft, and 
having two of its sides parallel longitudinally with the square hole, and 
its other two sides parallel with each other, but at an angle of about 
15° to the square liole, In the eccentric a slot is cut obliquely, to 
receive the double oblique slide, and ensure the parallelism of the axis 
of the eccentric with that of the shaft. Two standards with circular 
heads are secured on opposite sides of the eccentric, and serving to 
prevent it moving laterally while it is free to rotate, These standards 
have open circular beads which the double oblique slide is capable of 
working freely, This slide is connected by a logse collar and link to a 
hand lever, the movement of which will cause the slide to traverse in the 
slot of the eccentric, and increase or diminish the amount of its 
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eccentricity, or reverse the direction of the throw of the eccentric, as 
required.—Not proceeded with. 
2316. James Rozertson, Kentish Town, ‘‘ Improvements in furnaces, and 
in the consumption or prevention of smoke.”—Dated 4th September, 1857. 
- ‘This invention relates to the arrangement and construction of fur- 
naces for steam boilers and for other purposes, in such manner as to 
ise the fuel d therein, and at the same time effect the 
better combustion of the gaseous matters evolved from the fuel, and thus 
prevent or mitigate the discharge of smoke. In furnaces constructed 
according to this invention, a low bridge is built in at the inner or back 
termination of the furnace bars, and at some distance beyond this bridge 
there is a second and higher bridge, contrived for the purpose of de- 
flecting or throwing up the heated current well in contact with the 
bottom of the boiler above The lower portion of the space between the 
two bridges is built up with brickwork, and through this solid structure 
an inclined air duct or thoroughfare is carried upwards from the back 
end of the furnace bars, and beneath their level. This passage thus 
opens up an air passage between the ash pit and a long transverse air 
passage, formed between the back edge of a large horizontal slab of fire 
clay or hot plate and the front of the back bridge. This slab or hot 
plate is laid upon the brick structure between the bridges, forming the 
top of it; and there is also a horizontal passage directly beneath it, to 
allow heated currents to pass in beneath it directly from the top of the 
grate bars, and thus meet the entering air from the ash pit at the upper 
discharge end of the inclined air duct. The effect of this arrangement 
is, that the air supplied from the ash pit becomes highly heated, and 
mingling with the unconsumed gases from the furnace as they pass over 
the low bridge, effectual combustion is secured as they pass over the high 
bridge.— Not proceeded with. 





2335, Constant Jovurrroy Dumery, Paris, ‘ Smoke-preventing apparatus.” 


—Dated 7th September, 1857, 

The present invention, like two former ones for which patents were 
granted to M. Duméry, bearing date respectively, January 18, 1855, 
and March 27, 1856, is intended to furnish the description of some 
varieties of construction leading to the same result; that is to say, to 
effect the bustion of all bustible materials without smoke, by 
means of the gradual progression of the coal or other combustible ma- 
terial or surfaces which are permeable to the air, All the elements 
which he here arranges in different ways are simply and singly de- 
scribed in his for: er patents above referred-to. His object in now 
multiplying the examples is to make it well understood that his new 
principle of combustion can be applied to all purposes without dis- 
tinction. The varieties of construction comprised in the present inven- 
tion cannot be described without reference to the drawings. 





2339, Grorox Jomn Parson, Adelphi-terrace, Strand, and Tuomas PILerm™, 


ow, “‘ Generating steam in the boilers of steam engines, and raising the 
temperature of steam for other uses,”— Dated 8th September, 1857. 

This invention, with reference to the generation of steam in boilers, 
consists in adapting and applying to the furnaces of steam generators or 
boilers a continuous pipe or single tier of pipes, arranged in such a 
manner as to form an arch over the fire, and resting on the bearing bars, 
such pipe or single tier of pipes communicating at one end with the ordi- 
nary steam chest, and at the reverse end with the boiler for working the 
steam engine. And with reference to raising the temperature of steam 
for other uses, the invention consists in the employment of the apparatus 
above described, without the last-mentioned boiler; but instead thereof 
combining or connecting the end of the heating pipe or single tier of 
pipes with any required apparatus, or leading it to any required position. 
—Not proceeded with. 


2343. James M. Mituer, Washington, United States, ‘‘ Surface condenser, 


applicable to steam engines and other purposes.”—Dated 8th September, 
1867. 

These improvements refer to the arrangement and construction of the 
metallic surfaces for condensing steam and heating the water of con- 
densation, by which more perfect results than heretofore obtained are 
produced. The following is a description of the construction, which 
may, however, be modified in some of the details, and in general con- 
figuration, as will be evident to any competent engineer, while in all 
cases the main principle of a central surface condenser with lateral 
branching tubes and recesses in one or more series is maintained. The 
inventor forms oblong sections of cast iron or other suitable metal, upon 
which a series of lateral tubes may be cast, opening into the centre 
section; or holes may be formed in the section, and the tubes otherwise 
affixed thereto by bracing, or screwing, or bolting. These tubes form 
recesses on cither side. These are formed in a peculiar manner by 
attaching another tube within the other, the attachment being at the 
extreme outer end of the first-mentioned tube, by which annular space is 
left between the tubes opening into the centre section, A second inner 
tube may be aflixed to the inner end of the second tube, and so on for 
other tubes to any convenient number, placed one within another, and 
attached at opposite ends alternately, so as to form a series of concentric 
recesses of any number from one upwards to the maximum point of sub- 
division, leaving on the outside on both sides of each of these recesses a 
water space for the outside water of condensation. The several tubes 
should be somewhat conical, and the innermost one closed at its inner 
end, The attachments of the tubes may be made by screws, or by any 
other known and sufficient means, depending upon the material of which 
the tubes are made. This may be iron or other metal, cast or 
wrought. A series of sections like that first described may be bolted 
together by flanches on the upper or lower edges, or otherwise firm'y 
attached, the joints being packed, and joints broken by a projection from 
the top of the sections entering the bottom of the one above it. A 
series of the above may be so arranged as to have their lateral tubes 
nearly fill the interior of an outer case that surrounded them, This 
surrounding case may be made of thin metal, and contains the water 
used for condensing the steam. The sections thus described rest upon a 
plate at the bottom, which covers another chamber below, in which are 
a series of coils of pipe, one coil for exch section, These coils of pipe 
pass through the plate, and connect with the bottom of the section. The 
coil in the lower chamber communicates with the pump well, thus 
uniting the pumps with the interior of the sections. The lower chamber 
is freely supplied with cold water from the outside, the cold water also 
surrounding the pump well and valves. Instead of the usual large and 
powerful air pump the inventor prefers to vse two small pumps, which 
he finds sufficient for the purpose. These pumps draw the condensed 
water from the coils, and force it into the case surrounding the sections, 
which is filled with water, and from whence the water passes to the 
boiler, This water surrounding the sections he keeps at a very high 
degree of heat, up to nearly the boiling point at the top, and proluces a 
constantly ascending column by the injection trom the pumps, aad the 
large globules of heated water produced by the current from the pumps 
and from the surface of the condenser, which is more active in conse- 
quence of the surface water being heated. It may be here proper to re- 
mark that he has by careful experiment found that warm water extracts 
the heat from steam more rapidly than cold water does. The water in 
the upper section of the ease is ho’, the condensed steam passing through 
the pumps into an air chamber situated at the lower part of the upper 
chamber or condenser case, where the air and permanent gases are sepa- 
rated, and occasionally let off through a stop cock, Or instead of this 
air chamber being at this point it may be at the top of the condenser 
case, whence the heated water passes through a pipe to the boiler, Thus 
it will be seen that nothing but pure water ever comes in contact with 
the heated surface of the condenser tubes, either outside or inside, and 
pure water alone is supplied to the boiler. The steam from the engine 
or other source passes into the interior of the sections of the condenser, 
through the induction or steam pipe. Just before it enters the condenser 
it enters a receptacle under an evaporator that is employed to supply the 
waste occasioned by leakage, or otherwise, of the boiler and machinery. 
This receptacle is formed of short upright tubes; the evaporator is filled 
from the outside with water from any source, impure or otherwise. A 
pipe leads from the top of the evaporator down into the steam induction 
pipe, and all the vapour generated in the evaporator is conveyed by it 
into the condenser with the steam from the engine, and adds to the 
supply, and makes up for the deficiency made by leakage, as before 
named. The contents of the evaporater cau be occasionally blown off 
when it gets foul.— Not proceeded with. 


2348. ALEXANDER Heprarp and Senareur Levievx, Paris, “ Boiler for gene- 


rating steam.”—Dated 9th September, 1867, 
This steam boiler is intended to generate steam instantaneously; that 





is to say, the water injected into its boiler tubes is immediately trans- 
formed into steam, and raised to the highest pressure if required. Its 
peculiar arrangement, which has nothing in common with ordinary 
boilers, obtains as results economy of fuel, impossibility of bursting, 
lightness, easy and inexpensive repairs, and, relatively, very reduced 
dimensions. The form of the boiler cannot be described without 
reference to the drawings.—Not proceeded with. 

2355. Joun Honeyman, jun., Glasgow, “ Generating steam.”—Dated 10th 
September, 1857. 

This invention relates to the generation or production of steam by the 
agency of a tubular circulation through the steam boiler of highly heated 
water. The heating water receives its necessary high temperature from 
tubes suitably arranged within heating furnaces of any convenient kind, 
and these tubes are then conveyed through the boiler wherein the steam 
is tobe raised. ‘This application of heated water, the circulation through 
the heating tubes being properly kept up, raises steam very quickly and 
economically, Instead of this circulating heated water through the 
water to be converted into steam, high pressure steam may be used in a 
similar way.—wNot proceeded with. 

2402, Joux Hatruorntuwaitre Winper, Sheffield, Lancashire, 
steam engines and pumps.”—Dated 16th September, 1857. 

These improvements relate to engines of a rotary character to be pro- 
pelled by steam, and which may also be used for raising or putting in 
motion water or other fluid. ‘Two oval pistons, each upon an axis, re- 
volve together in a double case, and they are so placed therein that one 
of the surfaces in the largest diameter of each piston constantly forms a 
packing with the case, whilst the larger radii of each piston alternately 
make contact with the smaller radii of the other. In some cases the 
patentee forms the surfaces of those pistons with teeth, so that the teeth 
of one (in the rotation of them) work into the teeth of the other, and so 
as to form close contact therewith, by which their correct relative motion 
will be maintained. In order to ensure a close packing for steam he 
forms one or more of the teeth at each larger radius moveable, and acted 
upon by elastic pressure. When the teeth are omitted from the surface 
of the pistons he causes them to rotate in correct relation by means of 
suitable gear, and applies packing to the rubbing surfaces, When using 
the apparatus as a pump he sometimes covers the surface of the pistons 
with vulcanised india-rubber, leather, or other suitable elastic material 
to effect close contact of the parts, In carrying out the invention applied 
as a rotary steam engine, he sometimes employs a supplemental pair of 
pistons to form a double-acting compound engine, by which the steam is 
a second time applied, and the power proportionately increased. To 
effect condensation he either exhausts into the discharge or eduction 

pipe of the pump or directly into the body of the pump. Exhaustion 
may also be effected in the usual way by discharging the steam into a 
cistern or the atmosphere. 


Ciass 2,.—TRANSPORT. 


* Rotary 





Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


2242, Francis Preston, Manchester, “ Apparatus to be applied to the 


spindles of machines for preparing, spinning, and doubling cotton, and 
other fibrous materials,”—Dated 25th August, 1857. 

This invention consists, First, in making the tubes and partial tubes 
which are sometimes placed on the spindles of machines for spinning 
and doubling prior to winding yarn thereon, with perforations, whereby 
they are made lighter, and the vibration of the spindle is avoided or 
reduced ; the perforations also render the tubes and partial tubes less 
liable to slip in or out of the cops when removed from the spindles, 
Secondly, in making the spools or bobbins used in slubbing and roving 
frames of two or more pieces of metal, soldered or otherwise connected 
together, whereby durability and lightness are obtained; and Thirdly, in 
making the bobbins used in machinery for spinning and doubling, when 
a drag band is employed to give friction, in two distinct parts connected 
by a catch box or other equivalent means, for the purpose of being able 
to remove the full bobbins without displacing the drag band. 


2274. Joun Brapy, Calais, “ Saddles.”—Dated 28th August, 1857. 


This invention is intended to apply chiefly to cavalry saddles, or 
wooden saddle trees used in such, and its object is to produce an 


adjustable saddle, that is to say, a saddle which can be made 
to fit the same horse, whether in good or poor condition. 
Horses on entering a campaign are usually in good condition; 


but, after a short time, they become poor and thin, and the saddle 
with which they entered tue campaign fails to fit them, comes 
upon their shoulders and back, and creates sores. Now, in order 
to remedy this evil without inconvenience or delay, the patentee connects 
two side trees, or bars of saddle trees, of whatever material, formed both 
at front and back by iron or other suitable metal, or wooden bow or 
pommel and back pieces, which are drilled at intervals, say of half an inch 
thick, to correspond with similar holes formed in each side tree or bar ; 
screws or other suitable fastenings secure the bow or pommel and back- 
piece to the bar or side trees at the requisite points. By moving the 
side trees or bars to which the pads of the saddle are attached, and fixing 
them higher up or lower down upon the bow, or pommel, and back-piece, 
the same saddle will fit the same horse, whether in high or low condition. 
Another part of this invention consists in forming the side trees or bars 
of skeleton or open work frames of wood, metal, or other strong 
material, such as leather, gutta-percha, or other suitable substance ; then, 
should a sore occur under the frames, portions of the bars thereof, with 
the parts of the panels attached thereto, could be shifted or removed so 
as to bring an open part of the frame over the sore, and thus relieve it 
from pressure and friction. 


2284. Witt1am Ciark, Chancery-lane, London, “ Application of portable 


rails or ways to vehicles.”—A communication.—Dated 31st August, 1957. 
This invention relates to a jointed and portable railway which can be 
adapted to the wheels of all kinds of vehicles, in order to diminish the 
tractive force required to propel them. For this purpose the patentee 
surrounds the wheels with a system of rails or plates, connected end to 
end. These rails are developed, one after another, under the wheel 
which travels on them. Motion is imparted to the system of “ endless 
rails” either by the wheel itself, or by any other mechanical means; for 
example, by means of a pressing cylinder or roller fitted behind the 
carriage, which presses on the upper part of the rails, and thereby causes 
them to move as rapidly as the wheels. In order to prevent the rails 
dragging behind, by reason of the shocks received, he so arranges the 
jointed system of rails that the upper part, which is in contact with the 
wheel, is smaller than the lower part on which the wheel rolls; the whecl 
is thus furnished with more rails than are required. In order to make 
up for the inequality in the thickness of the rails, he uses a spring which 
gives the pressure to the regulating roller. Lastly, each rail, as it is un- 
rolled, passes a scraper, which removes the mud or soil from its surface, 
Instead of the rails being jointed, they may be continuous, and, by means 
of a mechanical contrivance, form a second or movable felloe round 
the felloe of the wheel, on which second and movable felloe the first 
felloe will roll, The economy of tractive force is very great with this 
system; a man can draw two thousand pounds weight in a carriage. 


2293. Grorck WitiiaM Levyox, Billiter-square, London, ‘ Apparatus for 


sounding alarums at sea.”—Dated Ist September, 1857. 

In constructing buoys, floating lights, and other floating bodies 
anchored at sea, they are made with keels, or in such manner that 
they will turn with the tide; and through or under such floating 
bodies passages are formed below the lines of floatation, through which 
the water will flow; and within these passages the lower parts of under- 
shot wheels are applied. On the axis of the water wheels are cranks 
which give motion to rods which pass through guides near their upper 
ends. At the upper parts of such floating bodies are fixed bells, the 
hammers of which are mounted on weighted levers, and as the upper 
ends of the connecting rods are raised they come under, lift, and pass the 
tail ends of the hammer levers, which, descending by their weights, strike 
the bells, 





2294 Tuomas Gray, Richmond-street, Southwark, and Grorer Josrrn 


Griapstons, Blackwall, London, ‘‘ Apparatus for lowering and letting 
go ships’ boats.”—Dated Ist September, 1857. 

This invention has for its object improvements in apparatus for 
lowering and letting go ships’ boats. For these purposes, in order to 
free a boat from its lashings or gripes, one end of each gripe or lashing 
hasa bolt or pin passed through it, which pin is placed in a hole formed 
on the rail at the side of the ship or vessel. The lashings are made fast 


2344. Witutam Geacu, Prospect-place, Falmouth, “ Propelling vessels.”— 





round the boat, hence, when the bolt or pin is raised out of the hole in 
the rail, the boat is free of the lashings or gripes, In lowering a boat, 
two dead eyes are used, one near each end of the boat, and in the centre 
of the boat are fixed logger or timber heads. Two ropes are used, one 
fixed to each davit; each of these ropes are passed through the three 
eyes of one of the dead eyes; it is then passed several times round one of 
the logger or timber heads; by these means the lowering is readily and 
safely performed. The lower blocks of the tackle, by which a boat is 
suspended from the two d.vits, are made with swivel eyes, or loops at their 
lower ends, Near each end of the boat is a tongue, or hinged catch, 
which passes through the loop or eye of the blocks, and the two tongues 
or catches are secured in horizontal position when through the eyes or 
lodps of their respective blocks, by an axis which turns in bearings ina 
direction fore and aft of the boat. The axis at each end is made witha 
half round hollow, so that when the tongues are covered by such 
half round hollows, they are prevented rising, but on turning the axis 
half round they are simultaneously uncovered, and the tackle at each 
end released. 


2328. SpitspuRY BuTLeER, Birmingham, “ Hearse,”—Dated 7th September, 
1857. 


This new or improved hearse is propelled by manual labour, by 
means either of hand rails, or moveable guides, or arms, or tassels, or 
cords attashed on each side. The moveable guides or arms are so con- 
structed as to allow of their being taken off at pleasure from plates 
screwed on the hearse, and in lieu of the said guides or arms, loops or 
eyes can be attached to the plates, to which loops or eyes, cords, 
tassels, rings, or other articles, can be attached for the purpose of pro- 
pelling the hearse. One or more persons may be employed to move the 
hearse in either direction, by which means of propulsion the ordinary 
method of carrying coffins by the hand, or on the shoulders, is 
superseded. The body of the hearse is attached to a carriage, which 
may either be with or without springs, and the patentee prefers partly 
to connect the wheels under the body of the carriage by mean of an 
ornamental frieze work, by which arrangement persons walking at the 
sides of the hearse are protected from injury by the wheels, and from 
the dirt thrown up by the wheels. For the purpose of facilitating the 
introduction of the coffin into the hearse, and its removal therefrom, as 
well as to avoid the necessity for turning the hearse round, he makes a 
door at each end of the hearse. And in order to facilitate the motion of the 
coffin into the hearse, he fastens at the bottom of the said hearse three 
or more rollers or wheels for the coffin to move upon. He prefers to 
make the sides of the hearse of plate glass panels, so as to permit of the 
coffin being seen when inside the said hearse. The glass panels are 
capable of removal, and may be replaced with trellis work, velvet, black 
cloth, or other material. Vertical and moveable pillars or rods may be 
placed at the corners of the hearse, and horizontal rods extended 
between the said vertical rods, and curtains or drapery may be 
suspended from the said horizontal rods; or a pall may be placed across 
them. 


2314. CuarLes WILLIAM Ranre, Camberwell, Surrey, “ Permanent ways of 


railways.”—Dated 4th September, 1857. 

These improvements consist, Firstly, in a mode of supporting the rails 
of railways by means of a hinged or jointed sleeper (constructed in two 
or more parts, of cast or wrought iron), the sides of which incline up- 
wards in a manner similar to that described in the former patents of the 
patentee, dated respectively April 4th and September 29th, 1856. The 
wings are jointed together near to their lower extremities, so that a 
weight pressing upon the rail shall (by the pressure of the inclined sur- 
faces of the wings upon the ballast) cause the chairs or jaws, which are 
formed upon, or attached to, the upper side of each wing of the sleeper 
to grip and hold the rail firmly between them. These sleepers may be 
made of various forms, as for example, oblong or trough-like, in the form 
of the segment of a sphere having its convex side downwards, &c. They 
may also be constructed 80 as to form a continuous support for the rail, 
or, if preferred, may be placed transversely thereto, and made sufficiently 
long to replace the gauge or tie bars. They may be used in conjunction 
with any form of rail; or, if found advisable, the rail may be formed 
with a portion of the sleeper, the other portion being hinged thereto as 
described. Secondly, in a mode of securing rails in or to their chairs 
by clips or jaws resting or abutting on the chairs, so that pressure upon 
the rail shall cause the jaws to close and hold the rail firmly between 
them. Chairs thus constructed may be used in connexion with wooden 
or other sleepers, and formed with or attached to metallic sleepers. This 
invention cannot be completely described without reference to the 
drawings. 


2838. GrorGE Josiatl MACKELCAN, Falcon-street, Falcon-square, “ Floating 


docks.”—Dated 7th September, 1857. 

The principle embodied in this invention is that of buoyancy, not the 
buoyancy of a basin or open vessel, which exists only so long as it re- 
mains partially above water, and arises under such circumstances from 
its capacity being greater than its displacement, but that of an air-tight 
and water-tight chamber, which may be entirely submerged by pressure, 
and yet perfectly retain its buoyancy, or may be caused to sink by being 
filled, when, on being again emptied, it will recover its normal condition. 
On being filled, or partially filled, with water or air at pleasure, it will 
sink or float with any required degree of buoyancy, the power of floatation 
being wholly dependent upon the substitution of air for water within it. 
As for instance, if a given quantity of water be removed from a sub- 
merged chamber or pontoon it will lift, and sustain an equivalent super- 
incumbent weight. ‘Therefore many chambers or pontoons arranged 
together, as in this invention, will exert a power of lift in proportion to 
their aggregate capacity. The patentee thus removes the ship from the 
water by buoyancy, and not the water from the ship, as is usual in 
graving docks. When many ships are to be brought under repair at the 
same time, a cradle on wheels or rollers may be sunk on tie lift, and when 
raised to the level of a prepared slip or wharf each ship may be rolled 
off the lift on to the slip or wharf. When this lift is used to raise sunken 
ships, it may be constructed thus :—This dock or lift may be constructed 
without the upright tube or floats, in which case some of the chambers 
will remain permanently filled with air as a counterpoise to the specific 
gravity of the dock, and the others be emptied of v.ater and filled with 
air by flexible tubes. 

Dated 8th September, 1857. 

In carrying out this invention, towards the after part of the vessel 
there is a hollow chamber formed above the keel in order to receive 
the propelling machinery, which consists of a horizontal wheel, 
works within a cylindrical case, which has an opening at its under 
side equal to about half the diameter, so that the water may rise 
up through such opening on to the cylindrical case, from which 
the water is driven by the float boards of the horizontal wheel, 
through an opening at the side of the cylindrical case ; and in order that 
the effect of thus throwing or forcing the water out of the case may be 
varied, the cylindrical case is made capable of being turned round, so as 
to bring the discharged opening at its side into different positions at 
different times, by which the propeller can be caused to propel the vessel 
forwards, or backwards, or sideways, according to the position in which 
the discharge opening is for the time being. The cylindrical case is 
turned by means of a pinion and shaft, the pinion taking into a cog 
wheel on the cylindrical case. The propeller and case can also be raised 
up or lowered down, so as to admit of its being removed out of the way 
when sailing, and where propelling forward; but when it is desired to 
propel backwards or sideways, then the propelling machinery is lowered. 
This raising and lowering of the propelling machinery is by means of a 
screw and suitable apparatus. ‘The axis of the paddle-wheel receives 
motion from a steam engine in any convenient manner. 


2347, Lovis Lerournet, Paris, “ Apparatus for weighing ships’ anchors.”— 


Dated 9th September, 1857. 

‘The apparatus is composed of two strong curved plates, held together 
by two bolts, and made to embrace the cable or chain of the anchor. 
Each bolt serves as a spindle for a suitable bent lever; at the other end 
of each of these two levers is attached a short chain, the free ends of 
which two chains are united in ene cable or chain, so that this latter 
being drawn up, the two levers act as a pair of pincers, and firmly take 
the anchor chain between them, so that the anchor may be drawn up 
with facility and quick and, if required, instantly liberated from the 
apparatus; for which purpose one of the bolts that keep the two plates 
together is made with a key, in order to allow of quickly removing the 
said bolt.—Not proceeded with. 
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Crass 8.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §-c. 
9267. WinLIAM Haruine, Jonx Matruew Topp, and Taomas HaRLina, 

Calder Foundry, Burnley, Lancashire, ‘‘ Looms.”—Dated 27th August, 
1857. 

This invention relates to a novel arrang t of for the 
purpose of releasing the yarn from the yarn beam as it is required to be 
woven, and consists in employing one or more lever brakes acting on 
brake wheels connected to the shaft of the yarn beam in any convenient 
manner, or upon the beam flanges or brake wheels connected to the yarn 
beam itself, the lever brakes being weighted by weights or springs. The 
patentees also place the brake wheel on a counter-shaft, and employ 
gearing to obtain more power and pressure upon the yarn beam with less 
diameter of brake wheel, length of lever, and size of weight. The 
aforesaid arrangements supersede the usual weights and levers connected 
by ropes to the yarn beam, and maintain the proper tension of the yarn 
in a more ient and satisfactory manner, and also enable them, by the 
addition and alteration of a few parts connected with the vibration or 
rocking beam, to ease or let off the yarn when there is an undue strain, 
the release taking place at the time of making the shed. 

2310. Jounx Yur Boruanv, Manchester, ‘‘ Machinery for preparing, 
spinning, winding, and doubling fibrous materials.”— Dated 4th Sep- 
tember, 1857. 

These improvements consist in improved methods of adapting certain 
new as well as old parts of machinery to the processes of spinning, 
twisting, and winding fibrous materials into any required shapes, as cop, 
bobbing, ball, or spool, or laying it in cams in all the processes, and in all 
the different hi used in spinning mills, either as slubbings, rovings, 
or yarns, from the first process to its finished state. The present im- 
provements are additions to, and improvements on, a patent of the 
patentee’s, No. 1854, dated 6th August, and sealed 30th September, 1856. 
For the better condensing and putting twist in slubbings, rovings, or 
yarns, the patentee causes his newly-invented flyers used for that pur- 
pose to have a certain amount of variable drag, which gives the facility 
of rendering the strain to be regular, and putting more quantity on, and 
enabling spinning masters to lay on as much stretch as they think proper 
to suit the different cottons, and, when doubling, to enable them to put 
in as much twist as they will. This invention comprises other improve- 
ments which cannot be described without reference to the drawings. 

2318. ARCHIBALD TuRNER, Leicester, ‘‘ Elastic fabrics.”"—Dated 4th Sep- 
tember, 1857. 

This invention, of impr its in the facture of elastic fabrics, 
relates to various methods of manufacturing a 1 fabric posed 
of strands of india-rubber combined with non-elastic strands, threads, or 
yarns. One method of producing the improved compound fabric con- 
sists in an improvement upon an invention formerly patented by the 
patentee in conjunction with Luke Turner, and bearing date 15th 
October, 1856. That invention consisted in binding or sewing together 
two non-elastic fabrics with a series of elastic strands between them. 
The first of these present improvements consists in dispensing with one 
of the woven fabrics, and manufacturing an elastic fabric with only one 
woven fabric for a foundation, and combining therewith strands of 
india-rubber which are secured to the woven fabric by means of cross 
or weft threads, and which cross threads are themselves secured by two 
eets of warp threads, that are worked by needles and guides in a similar 
manner to that shown and described in the specification of the former patent 
above referred to, Another mode of making an elastic fabric on a woven 
fabric for a foundation consists in causing the guides, which operate one 
set of the longitudiual warp threads, to shog to the right and left, so as to 
throw their threads to and fro over the india-rubber strands, and thereby 
cover the latter, the threads of the guides being secured by the threads 
belonging to the needles that operate on the opposite side of the fabric. 
An elastic fabric without a woven fabric for a foundation, but with 
longitudinal elastic strands thereon, may be produced by causing the 
needles a3 well as the guides to shog to the right and left, so that they 
may be tied into one another at the proper intervals. Another kind of 
elastic fabric may be produced by using a weft thread in place of a woven 
foundation fabric. To this end the weft thread is thrown across, and is 
arranged to occupy the place of the woven foundation fabric above re- 
ferred to. This weft thread is secured by tyeing it in by means of warp 
threads worked by a suitable arrangement of needles, whereby the warp 
threads are caused to pass over the cross or weft threads when they are 
thrown across. The india-rubber strands are covered on the other side 
by the warp threads that are worked by the guides, which are shogged to 
and fro for the purpose, as in the former instance. Another kind of 
fabric with a woven fabric for a foundation may be produced by causing 
across or weft thread to be passed through a series of loops, formed 
upon a row of needles which are passed through a series of loops, formed 
upon a row of needles which are passed through the woven fabric which 
forms the foundation. The loops are formed on the needles by first 
passing the latter through the foundation fabric, and then drawing them 
back a short distance, so asto form a kind of bow or loop from the slack 
of the thread. The weft or cross thread is wound on a bobbin or spool 
placed at any convenient part of the machine, and is inserted through 
the whole series of loops by means of a thread carrier, or suitable 
narrow instrument, which may be called a needle, as it is provided at one 
end with an eye, throvgh which is passed the weft thread. As the 
needle or weft carrier is made to traverse to and fro in the machine, the 
weft is drawn off the bobbin or spool, and is passed through an eye at 
end of a tumbling lever ted with the knocking-off apparatus, A 
portion of this instrument, needle, or weft carrier is cut away near the 
eye, in order to leave the thread exposed, so that it may be taken up and 
held by a pin or point when the carrier retires, and leaves the weft 
thread in the loops. Another pin or joint is employed at the other side 
of the fabric for the purpose of keeping the web or fabric extended, 
and preventing it from being drawn in irregularly by the weft when 
passing in through the loops. The weft, while being inserted into the 
loops, is made to pass through an eye, hook, or other contrivance attached 
to the tumbling lever above mentioned, which, when the thread is entire, 
will be sustained in a given position; but should the thread break the 
lever will fall, and act as a stopping apparatus, which, as the operative 
parts of the machine rotate, will cause the driving gear to be thrown off, 
and the machine stopped until the thread is joined and made whole 
again, or a fresh thread is supplied. In order to produce a proper and 
strong selvage, the edge of the fabric may be turned over a short dis- 
tance, and stitched down by the last needles. This turning over of the 
edge of the fabric is effected by means of a bar, wire, or curved plate 
having a hooked or turned end against which the edges of the fabric 
bear. 

2342, JouN MARLAND, Fernley Vale, Saddleworth, Yorkshire, ‘‘ Cop tubes.” 
—Dated 8th September, 1857. 

In this invention, when using paper or woven fabric for the manufac- 
ture of cop tubes, tne pieces of paper or fabric are cut to an angular 
form, cemented on one side, and are then rolled up in such manner as 
to produce conical shaped cop tubes, thicker at their lower ends than at 
their upper ends, the interior of the cop tubes being cylindrical or nearly 
80.— Not proceeded with. 

2349, LEox Louis Honore Berton, Rue d’Hauteville, Paris, ‘‘ Production 
of ornamental wrappers or packings for fabrics or other goods.”— Dated 
9th September, 1857. 

This invention consists in the manufacture or production of a novel 
description of wrappers, covers, or envelopes for containing fabrics or 
goods of any nature, by the application to such wrappers, covers, or 
envelopes of trade marks or designs of any form or nature, produced 
by pressure in any convenient manner, the mark or design so produced 
being indelible, and of a transparent nature, resembling the ordinary 
water mark, The process which the patentee prefers to adopt for the 
production of these indelible trade marks or designs consists in laying 
the paper or fabric to be treated upon a metal plate having the required 
design engraved in relief on its surface. Over the paper or fabric he 
then places a copper or zinc plate, and over that again are laid one or 
more sheets of cardboard, and finally another zinc plate. The whole is 
then passed through an ordinary copper plate printing machine, or is 
submitted to pressure in any other convenient manner. Any other hard 
substance capable of containing a design in relief may be used in lieu of 
& metallic plate, such as paper, papier maché, &c., parchment, stone, or 
wood. On removing the paper or fabric after it has been treated in 
the manner before described, the mark or design of the engraving will 
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be found to be indelibly and transparently produced upon it. Paper or 
woven fabrics treated in the manner above described may be applied in 
various ways, such as bands, bags, ticket boxes, cases, linings, and in 
general inay be used upon all occasions where wrappers or envelopes are 
required. 

2354. Joun Leste, Glasgow, ‘‘ Carding or preparing textile materials.”— 
A communication.— Dated 10th September, 1857. 

This invention relates essentially to the so arranging carding engires 
used in the preparation of various classes of fibrous or textile materials, 
that the top rollers of the main cylinder or carding drum, which act upon 
the fibrous or textile materials in their passage round the cylinder, re- 
yolve at different rates, that is to say, that the carding roller nearest the 
taking inside runs at the slowest rate of the series, whilst the roller 
nearest the delivering side runs at the quickest rate of the series. 
Between these two rollers the relative speeds are arranged on the con- 
tinuously accelerated principle, the speed of revolution of each roller 
being so arranged that No, 2 roller runs at a higher rate than No. 1, 
and No, 3 roller at a proportionably higher rate than No, 2; and so on 
throughout the series. The effect of this arrangement is that, whilst 
there is less waste of raw material, the carding is more efficiently per- 
formed than in the common carding engine.—Not proceeded with. 

2357. Wiu1amM Jamieson, Ashton-under-Lyne, ‘‘ Looms for weaving 
figured fabrics.”—Dated 10th September, 1857. 
This invention t j 





ists in impr in j rd looms which are 
put in operation by mechanical power, and relates to the parts by which 
the figure is produced. It cannot be described in detail without re- 
ference to the drawings. 

2360, Wiuu1aM CLARK, Chancery-lane, London, ‘‘ Improvements in jacquard 
apparatus, and in the pattern surfaces of such apparatus.”—A communi- 
cation.—Dated 10th September, 1857. 

The object of this invention is to produce a substitute for the 
ordinary cards of jacquard apparatus which, as well understood, are 
pierced cards united by lacing, forming a chain of cards. As a 
substitute for this chain of cards, the patentee renders paper waterproof 
by means of a suitable preparation, This paper is pierced like the 
ordinary cardboard, is continuous, and, being quite flexible, obviates any 
necessity for laced joints to effect continuity of the pattern, which 
gives rise to economy in the cost of manufacture, and in the weight of 
the substance employed. The difficulties in the use of paper for this 
purpose are of various kinds, First, the clearness and perfection of 
the piercing is difficult to obtain on a body of such slight material as 
paper. Secondly, the hygrometrical action of the air contracts or 
extends this substance, while the pierced cylinder remains unaltered, 
which deranges the piercing even in ordinary cards. Thirdly, the 
difficulty in applying the paper to the pieced cylinder, Fourthly and 
lastly, the pressure of the needles on the pattern surfaces, which some- 
times pierce the cards of the ordinary jacquard apparatus, The means 
employed, according to this invention, in order to overcome these diffi- 
culties, constitute the features of the improvement. The means are, 
First, in order to obtain the requisite neatness of piercing instead of 
the ordinary punches, the patentee substitutes punches having the form 
of a double bevelled cutting edge. Secondly, in order to prevent 
the hygrometrical action of the air, he covers the paper, 
either during or after its manufacture, with a waterproof coating, 
such as india rubber dissolved in its solvents having that pro- 
perty, or any other resinous matter dissolved in oils or essences, 
with the addition of a little wax, in order to make it adhere. This 
coating is deposited uniformly or otherwise. This coated paper may be 
covered with bands or strips of a double thickness of paper at the place 
where the driving pegs of the cylinder enter it. There are also a third 
and fourth part to this invention, which cannot be described without 
reference to the drawings. 

2361. Jouxn DearmMaN Dvwnictirr, Nottinghamshire, “ Dividing and 
measuring breadths of lace and other fabrics,”—Dated 10th September, 
1857. 

The instruments for cutting are a few inches long, and work upon a 
bar the entire width of the machine. These instruments have each a 
blade at one end, and a small pulley at the other, so as to allow them to 
move either to the right or left, as the selvages of the breadths may 
determine. As the breadtbs are cut, they wind round a reel, after 
which they are taken off by means of rollers which run the entire width 
of the machine, and work near the top of two troughs, having separate 
divisions, one for each breadth. The work being deposited in the 
troughs is drawn out by being passed over a small roller, and under 
another one a yard in circumference. A dial plate is fixed at one end 
which gives the measure of the lace or other fabric as it is passed round 
the swift and carding reel. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, &c. 

2372. Nicuo.as Fisuer, Milton, Northamptonshire, “Improvements in 
machinery combining operations in preparing land for agricultural 
purposes.”—Dated 12th September, 1857. 

This invention relates to novel hanical its combining 
in single machines implements for cutting, grubbing, harrowing, and 
rolling land for agricultural purposes. These arrangements cannot be 
described without reference to the drawings. 

2377. Istpoxk Canaries Cuort, Ghent, Belgium, “ Apparatus for treating 
and dressing rice "—Dated 12th September, 1857. 

This invention, which has reference to machinery or apparatus for 
more effectually cleansing and otherwise dressing rice, for the purpose of 
detaching the husk and other impurities, so as to improve the quality 
thereof, and render it of greater value for commercial and other 
purposes than hitherto, consists, Firstly, in the construction and employ- 
ment of two or more cylindrical vessels or chambers arranged side by 
side, and provided with a communicating shaft, in such manner as to 
be actuated simultaneously by cranks or otherwise, and impart a re~- 
ciprocating motion to a horizontal stirrer or toothed frame upon which 
the rice rests, for the purpose of being subjected to trituration, a vertical 
stirrer or pestle being employed at the same time, by which a double 
triturating action is produced, and a self-acting feeding apparatus made 
use of for the purpose of supplying the apparatus and discharging the 
contents thereof, which is subsequently passed through a brush hi 





of rows of hinged teeth, formed of wire or other suitable material, and 

placed one above the other (in the manner of a number of needles 

threaded upon a wire attached to and running in the direction of the 

bar) and of such length as, when fully extended by the action of the 

centrifugal force, to touch or nearly touch the interior surface of the 

wire screen. Upon the upper part of the main shaft of the machine he 

fixes a circular plate or stone, upon the centre portion of which the corn 

or grain to be heated falls from a suitable hopper, and is thence carried 
by the centrifugal force along the upper surface of the plate. In its 
progress from the centre is the cir fe of the plate or stone, 
the grain or seed is farther divided and dispersed, The rapidity of its 
progress is limited, and it is to some extent cleaned by means of hinged 
plates or rows of hinged wires suspended from above, with their points 
nearly or quite touching or dragging upon the plate or stone, from the 
circumference of which the grain falls down into the body of the 
machine near to the interior surface of the screen, and in its passage 
downward is subjected to the action of the wire fringed beaters before 
mentioned. The rapid revolution of the main shaft causes the wire 
beaters to strike and crush the smut and clods contained in the wheat 
or other grain through the screen, their weight being at the same time 
insufficient to injure the grain itself; the weight of the hinged wires 
being, of course, in proportion to the velocity with which they are 
driven, and the kind of grain under treatment. A second arrangement 
similar to that described as being used at the upper part of the main 
shaft may be employed near to the bottom thereof, to act upon the grain 
after it has been subjected to the action of the beaters, It may be found 
desirable to employ, instead of the bars fringed with wire as before 
described, a drum or cylinder fixed upon the main shaft, and covered or 
partly covered with lengths of hinged or jointed wire or other material 
forming beaters as before described. 

2409. way —~ we or Buckinghamshire, ‘ Winding 
apparatus for haulin; joughs and othe o — 
Dated 17th Septembes, Tssr ee eee Sr 

This invention consists of an iron frame of either wrought or cast 
iron, of any convenient width or length, secured by stays, also by a large 
hollow or solid shaft, which shaft serves also as the axle to the drums 
and pulleys to rotateon. On the said hollow or solid shaft are placed 
two drums, which rotate freely and independently of each other. On 
these drums are wound the wire or other rope. By the side, and on the 
same large shaft or axle, are placed two strong brackets or carriages, 
which brackets or carriages are bored to fit the large axle or shaft, but 
do not rotate, being secured so as to carry a counter shaft or spindle 
with spur bevel screw or other gearing. By the side of the said brackets 
or carriages on the same large shaft or axle are placed three pulleys of 
any convenient width and diameter, which three pulleys rotate on the 
large shaft or axle, the two outer pulleys having a wheel attached to 
their boss, which wheel is geared into other wheels which give motion 
to the drums named, the centre pulley being what is termed a loose 
pulley to receive the strap when neither drums is in motion or work. 
Across the frame of the windlass, parallel to the large shaft of the axle, 
is a bar of any convenient size, moving on each side of windlass frame, 
or on antifriction rollers, which bar carries a wrought or cast eye or 
fork through which the strap passes, which eye or fork moves the strap 
from one pulley to another as may be required, to give motion to either 
drum, or on to the loose pulley when the drums are required to be out 
of motion. In this bar are three spaces cut in any convenient part of 
the said bar, so as to allowa lock bolt to enter. When motion is 
required to be given to either of the drums before named, the bar is 
moved by a lever placed at the end of the said bar, by the person in care 
of the windlass. The strap guide or eye being connected with the said 
bar, gives motion to either drum as may be required, by moving the 
strap. When the motion of the drum is to cease, the lock bolt before 
named is withdrawn from the spaces in the bar, and the said bar carrying 
the strap guide or eye is quickly moved by strong springs, and in this 
way the strap is moved on to the centre or loose pulley, Attached to 
the lock bolt is ‘a cord or wire which may be carried to any part of the 
field, so that by pulling the said cord or wire the bolt may be withdrawn 
and the windlass stopped. On the said lock bolt is a small bell, which, 
by a pull of the string or wire from any part of the field, gives the 
signal to goon. On each side of the windlass frame js an iron box of 
any convenient size or shape, which box is fitted with a block of wood 
or any other suitable substance, The said box is attached to the frame 
by two or more screws, while through the side and in the centre of the 
said box is bored a hole, having fitted in it a rod of iron, which rod 
presses the said wood block by one of its ends, the other end of the said 
rod being pressed by a strong spring, communicating the whole of its 
strength through the said iron rod through the wood block, which wood 
block presses on the side of the revolving drum, and thus becomes a 
self-acting brake. When the strap is required to give motion to the 
drum again, the bar, which carries the strap guide, as has been said, 
must be moved on. On the end of the bar is fixed a chain or rod 
having one end fixed to the said brake spring, and by the time the said 
bar has moved its distance, the chain or rod has drawn the spring from 
the brake: the pressure of the spring then resting on the bar ready to 
give motion to it to move the strap, on the lock bolt being withdrawn, 
Beneath the frame and at right angles to the side of the same are two 
guides having two pulleys, through which the rope passes. These guides 
have their motion given the same length as the drums have width 
between the flanges, backward and forward, by a rack and pinion, 
which rack is formed by having wrought iron pins or teeth, thus forming 
a double rack on the principle of the old mangle wheel. The wheel 
forming the rack named the rack and pinion, receive their motions 
from a worm on the side of the drum working a worm wheel fitted on a 
shaft of convenient length and size, with a worm wheel on one end and 
small pinion on the other, By this motion the rope is wound evenly on 
the drums. 





—— 


CLass 6.—BUILDING.—None. 


' Cuiass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 
2400. Cnarues WitliAM Lancaster, New Bond-street, London, “ An 
improvement in breech-loading guns, and in projectiles for the same,”— 





as heretofore ; for which purpose the patentee prefers a conical apparatus 
furnished internally with curvilinear formed brushes; and, Secondly, of 
an apparatus for steaming and glazing the rice, consisting of a hopper or 
vessel fitted with a perforated outlet pipe through which steam is caused 
to pass, and the flow of the steam regulated according to the quantity 
of rice passed through and discharged from the apparatus, the rice being 
thus rendered better for being kept or preserved, and the condition and 
appearance thereof greatly improved. 

2388. Joun Asusy, Croydon, “‘ Machinery for cleaning wheat and other 
grain or seed from smut and other injurious matters.”—Dated 15th 
September, 1857. 

The object of this invention is more effectually than heretofore to 
crush and beat out the smut and other impurities which are found 
mixed with wheat and other grain or seed, avoiding on the one hand 
the danger of crushing the grains, and on the other that of their 
being passed through the apparatus without sufficient cleaning. The 
principle upon which the patentee effects this is that of the employment 
of multi or many pointed beaters acting on the grain, and crushing and 
driving out the smut, &c., through a circular sieve or screen, within 
which the beaters are driven round in the manner previously known 
and practised ; or, otherwise, it may be desirable to employ the improved 
description of beaters for the purpose of cleaning grain without making 
use of a screen or sieve in conjunction with them. By these multi- 
pointed beaters he is enabled to attain a desideratum which forms one 
distinguishing feature of the invention, and consists in causing the 
individual grains to be separately acted upon (by a force proportional to 
the average strength of the kind of grain treated) in such manner as to 
avoid the danger of crushing those of unusual size, or missing those 
which are beneath the average. In carrying the invention into effect, 


he prefers to place the main shaft of the machine in a vertical position. 
Upon the shaft, at suitable vertical distances, are keyed radial arms 
carrying bars extending from top to bottom of, and parallel to, the 
interior of the circular wire screen or sieve within which they are to 
be carried round, To the exterior edges of these bars are attached, by a 





simple joint running in the direction of their length, any suitable number 


A « ion.—Dated 16th September, 4857. 

This invention ists in impr upon an invention for which 
letters patent for Great Britain and Ireland were granted to the 
patentee the 28th September, 1854, the main feature in which 
consisted in causing the effect of the discharge to be immediately taken 
by the bullet to be next fired from the gun, whereby this bullet prevented 
any escape of gas at the breech; but owing to the difficulty of propelling 
this bullet forward for the next discharge, the invention has not been 
found of great practical benefit. ‘The present improvement remedies 
this defect. As far as regards the gun the improvement consists is 
forming with an annular groove or recess in the rear of the barrel 
while the improvement in the projectile consists in placing at the back 
thereof a wad of felt, or other like suitable material. The effect of the 
explosion will be to drive back the ball at the rear of the powder, and 
jam the felt into the annular groove, and thus prevent any escape of gas 
at the rear of the barrel. This invention will be also found applicable 
to all breech-loading arms in which the escape of gas is sought to be 
prevented by forcing back a ball or projectile. 


CLass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, $c. 

2405. Ronrat Gsraarp, Lemon-street, Southwark, “ Japanned straw hats.” 

Dated 16th September, 1857. 

This invention consists in covering straw hats with one entire piece 

of woven material, without seam or join of any kind, and afterwards 
japanning such said covering so as to render the same waterproof, 
whereas the ordinary practice of ing jap d straw hats has 
been to use, as a covering for the same, a material previously rendered 
waterproof, thus involving the necessity for having a join or seam in 
such said material or covering in order to adapt the same closely to the 
surface of the straw.—Not proceeded with, 
2373. Nicotas Gustave Impert DE Largateguz, Paris, “ Violins and 
other stringed musical instruments of a similar nature.”—Dated 12th 
September, 1857. 

This invention relates to violins, violoneslios, basses, guitars, and 
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other stringed musical instruments of a similar nature, in which the two 
sound-boards are connected by a sound-pin. The invention consists in 
applying, instead of the said sound pin, a small frame, in which are in- 
serted one or more .vanes or diaphragms fixed to a spindle, which may 
be moved from the outside of the instrument, and thus cause the said 
vanes to take any required position in order to modify thereby the sound 
of the instrument.—Not proceeded with. 


Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tunning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2369. AnisTIDE MicueL SeRVAN, Paris, ‘‘ Cementation of iron combined 
with the manufacture of coke.”—Dated 11th September, 1857. 

This invention relates to the conversion of iron into steel conjointly 
with the production of coke. The cementation is effected either directly 
in the oven-chambers, or by annexing to the coke ovens or chambers to 
contain the iron. The combustible gases arising from the distillation of 
the coal are ignited in the cementation chambers by a current of hot 
air, circulating round and heating the boxes containing the iron, and 
then passing below the floor of the ovens, and contribute, if necessary, to 
the reduction of the coal in the coke ovens, By this means the 
cementation of guns and other large masses of wrought iron may be 
effected,— Not proceeded with. 
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the point from which it is delivered, whether by means of passing the 
cable after it leaves the ship through a tube or along a trough, or by any 
other means by which the angle or direction of the cable can be defined 
and indicated and be made to operate on the fly governor or atmospheric 
regulator. Thirdly, an index indicator, dial, or other weight measuring 
and recording apparatus connected in any suitable manner and position 
with the moveable framing, by such means as to indicate the weight or 
strain upon such framing at any moment, and to record it in the 
manner of a steam engine indicator, made to record at any or every 
instant of time, and during the progress of the ship's course across the 
ocean and over its varying depths. By this means the various lengths 
or weight of cable suspended at any t can be indicated, and the 
contour or profile of the bottom of the ocean may be correctly described 
and delineated, and moreover the same arrangement of apparatus, or a 
suitable modification may be applied to the taking of continuous sound- 
ings in great depths of the ocean.— Not proceeded with. 

2411. Isac Louis Putvermacuzr, Paris, ‘Electric currents.”—Dated 17th 
September, 1857. 

The object of the present invention is the producing of constant 
batteries with the aid of one single exciting liquid. The First improve- 
ment consists in an improved arrangement of electro-magnetic apparatus 
for producing induced currents. Inside the coil of copper wires the 
patentee carries down numerous small iron wires, and bends them up 
back again to the top of the apparatus, one-half over the outside of the 








2379. WiLWAM{GossaGce, Widnes, Lancashire, “ Manufacture of soda and | 


potash.”——Dated 12th September, 1857, 

This invention consists in decomposing soda waste for the purposes 
described in the specification of a former patent, by me2ns of steam at 
a high temperature, so as to produce sulphuretted hydrogen and lime ; 
also the decomposition of sulphuretted hydrogen so obtained by the 
action of atmospherical air, or sulphurous acid, or by other means, so as 
to produce free sulphur; also the conversion of such sulphuretted hydro- 
gen into sulphurous acid by combustion, and the application of sulphur- 
ous acid so obtained to the manufacture of sulphuric acid. By these 
means the patentee effects an important economy in the manufacture of 
soda and potash, by obtaining supplies of sulphur or sulphuric acid and 
lime from a waste material, 

2401, ALruoxse Rene Le Mine pe Normanby, Judd-street, Brunswick- 
square, and Eowakp THOKNUILL Simpson, Calder Svap-works, Wakefield, 
“ Soap.” —Dated 16th September, 1857. 

The patentees first make soap by boiling any suitable fat or oil with 
soda ley in the ordinary manner, and after having “ curded” the mass in 
the usual way, the liquor is allowed to settle for a short time to the 
bottom of the soap-pan, and is then drawn off. They then add to the 
curded soap a certain quantity of ley and cocoa-nut oil, and beil the whole 
together until it has become a homogeneous, well saponitied mass, having 





the appearance of a \ell finished or * fittea” yellow soap, except as to | 
colour. They then add a certain quantity of sulphate, sulphite, or | 


hyposulphite of soda, and boil the whole together, whereby they pro- 
duce a mottled goap of a better consistence than could be obtained from 
the same materials in the ordinary way, and without separation of leys in 
the frames, as is generally the case with other processes for making 
mottled soaps, The Second improvement is as follows:—When soap is 
made in the usual manner, instead of crutching into it sulphate of soda in 
the manner well known to soap-makers, they introduce therein a certain 


quantity of hyposulphite of soda, which, like the sulphate just alluded | 


to, imparts to soap a greater degree of hardness than it would otherwise 
possess, without being so liable to effloresce, as is the case when sulphate 
of soda is used, and has, like the sulphite of that base, the property of 
removing the chlorine which bleached fabrics retain, and whereby they 
are exposed to deterioration, 

2407, Ewine Aucan, Fore-street, ‘* Process for refining paratline.”—A com- 
mun ion.—Dated 1éth September, 1857. 

This invention consists in erystallising paraffine from bisulphuret of 

carbon, and submitting the mass to hydraulic pressure, so as to remove 
the impurities that remain dissolved in the sulphuret of carbon, 


Ciass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Llectric Telegraph, Galvanic Batteries, &c. 

2366. TuoMAS Sitver, Philadelphia, United States, ‘‘A machine or 
apparatus for regulating or governing the paying out or delivery and the 
laying down of submarine or oceanic telegraph cable, parts of which are 
also applicable for taking and recording soundings, and for other 
purposes.”— Dated 11th September, 1857. 

This invention consists in arranging and employing certain machinery 
or apparatus as hereinafter described for insuring instantaneous and 
sympathetic yielding of the paying-out gear and apparatus, and the 
sufficiently rapid delivering out of the cable from the ship, or from the 
poying-out machinery, to avoid undue straining or rupture of the 
electric conducting wires, or of the protective coating, or of the 
materials composing the cable, and also for automatically regulating, 
governing, or controlling the speed of delivery of the cable through such 
machinery, and so indicating and recording variations in such speed, 
alone, or in conjunction with, or relative to, the positive speed of the ship 
through the water, or comparatively with the indicated speed of the 





engines during the same periods of time. Thus insuring through a | 


more instantaneous and perfect knowledge of the absolute state of each 
part of the operation at any instant of time, combined with the elastic 
construction or perfectly yielding character of the final paying-out 
apparatus, and its powers of instantaneously compensating for the 
variations in position, or for the motion of the ship's stern by permitting 
a sufficient length of cable to be suddenly drawn out without damage to 
the cable, or deranging the paying-out machinery, or producing kinking, 
or the evils or risk of injury to life and limb of those engaged in or 
about the various parts of the work. The machinery or apparatus 





consists, Firstly, of a top and bottom piece of framework, each fitted with | 


grooved pulleys, sheaves, or drums; these frames are held apart at a 
suitable distance by means of springs, and the extent of separation is 
regulated by guides or guide bars. When the bottom framing is fixed 
on to the deck, or in any other suitable position, the upper piece of 


framing with its grooved pulleys is so arranged as to be capable of | 


descending or approximating to the other frame containing similar 


grooved pulleys, sheaves, or drums, to an extent according to the weight 


or strain applied thereto, or acting thereupon, and the weight or strain 


acts against springs of suitable strength, and disposed according to the | 


extent of action and the variation of work or strain to be resisted. 


Thus, when the cable is passed under and partially round one of the end | 


pulleys, sheaves, or drums in the lower frame, and passed over and | 


partly avound the grooved pulley, sheave, or drum at the corresponding 
end of the top or supported frame, and so alternately under and over the 
several pulleys, sheaves, or drums, and finally out of the machine over 


the stern, or from any other part of the ship into the sea, there will be | 


a considerable length of cable stored within such machine, and behind 
the brake apparatus, and thus be available at any moment to meet any 
sudden variation in the demand for quantity which may occur from the 
vertical motion of the ship or the ship's stern, or from any sudden 
variation of the depth of the ocean, or from any other cause which may 
affect or interfere with the uniformly steady and strainless paying-out 
of the cable from the ship; such apparatus may be so fixed either 
vertically as deseribed, or horizontally, if preferred. Secondly, an atmo- 
spheric regulator or fly governor revolving at a suitably high speed, and 
connected by a suitable train of gearing to the first pulley, or sheave, 
which may either have a single groove or score turned truly in the 
periphery thereof, or, if preferred, a spiral or helical groove may be 
turned in a drum, and one, or more than one, entire turn of the cable 
may be taken around it. To the side or axis of this drum, sheave, or 
pulley, the first wheel of the fly governor train is attached, and the speed 
of hauling up, paying off, or delivering the cable may be regulated or 
governed thereby, as by varying the angle of the vanes of the fly 
governor its resistance tothe atmosphere whilst itis revolving may be 
varied according to the requirements of the varying circumstances of 
the speed of the ship, sudden change of depth of the ocean, the pitching 
of the ship, or other operating cause of variation or derangement; and 
such tly governor, or atmospheric regulator, may be acted upon through 
a re-acting or other spring, or by any other suitable means, which may 
either be worked by hand or by a self-acting arrangement operated by 
the angle at which the cable as it descends to the bottom makes with 


coil of copper wire on one side, and the other half outside the coil of 
copper wire on the opposite side, and then unites them to a bar or plate 
of soft iron, the outer ends of which are connected to coil springs out- 
side the apparatus, in order that to and fro motion of the bar or plate 
may be obtained by the interruption of the circuit. He produces a 
constant and energetic current in batteries without the employment of 
any acid by the use of positive metal, for instance zinc and carbon, or 
other negative body, and a solution of bichromate of potass, bisulphate 
of potass, and sea salt. And he finds it very advantageous to construct 
batteries in such manner that the atmospheric air may act upon 
the metal and exciting liquid simultaneously. For portable flexible 
batteries he takes an interior or foundation of gutta-percha, or othe: 
suitable material, in the form of a strip or band, and perforates it at 
intervals, and winds thereon alternat: ly copper, silverate, and zinc wires, 
and at intervals of, say, half an inch; he makes such copper and zinc 
wires into separate elements, and unites the whole into one battery. Or 
he weaves copper and zine, or other positive and negative metal wires 
with a non-metallic or textile warp, divides the fabric thus composed 
into separate elements, and unites the whole to form a battery of as 
many elements as are desired, Or he prints upon a textile material, 
leather, paper, or other suitable fabric, with an adhesive composition, 
and covers with metal leaf or foil, or he powders thereon metal in filings 
or powder, and, by pressure, obtains a metal surface. He next prints a 
corresponding form in adhesive composition, and covers it with metal 
leaf or foil, or powders it over with metal ‘electrically positive, or 
negative to that previously mentioned, and by pressure obtains a metal 
surface. Or he takes a positive metal, say zinc plate, and forms parallel 
slits therein, and presses out every piece between two slits on one side 
and then on the other side alternately, whereby a cage or holder is 
formed; he then inserts a smaller and negative plate, say copper 
similarly formed, but smaller, to allow of the pieces of copper coming 
into the spaces between the pieces of zinc without touching them; he 
thus obtains a large surface in a very small compass. Each element 
may be of any desired size, and the elements may afterwards be united 
to form a long and powerful chain or battery. These batteries may be 
excited by being dipped in an exciting liquid and then withdrawn, or by 
being supplied by capillary attraction through some porous body. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

2221. Vicror Hirrotyte Laurent, Plancher-les-Mines, France, “‘ Machine 
for forging nails and other similar articles.”—Dated 21st August, 18 

The various forging machines hitherto known hardly allow the forging, 
at a single heat, of small objects, such as a nail, for example. This in- 
vention is intended to produce by machinery the same objects as are 
obtained by hand forging. This result is obtained by presenting the red 
hot iron rod which is intended to be forged to the point of intersection 
of four sliding hammers, placed at right angles, and moving at a regular 
alternate motion, so that the rod to be forged is hammered on its four 
sides without its being necessary to obtain an alternate rotating motion. 
In order to prevent the two sets of sliding hammers from striking or 
catching with each other in their motion, the cranked shafts which drive 
them are disposed in such a way that one set is down when the other set 
that moves at right angles with the first one is up at the same moment. 
The striking ends of the sliding hammers may be provided with a 
roller provided with a series of stamps engraved on its surface. A 
ratchet wheel fixed on the prolonged axle of the roller causes the latter 
to move round a certain extent each time the slider rises up, so that each 
stroke given to the rod may be struck by a new stamp. A special feed- 
ing contrivance, on having been supplied by the workman with an iron 
rod for making a nail, the end of which is white hot, brings it under cr 
between the forging stamps which shape the stem or shank of the nail. 
When this work is done, the same feeder removes the rod from the 
stamps, and directly engages the forged stem into a perforated die which 
is brought opposite to it. A cutter at this moment cuts off from the 
rod the required length which is to produce the nail, leaving projecting 
out of the die a length of the rod sufficient for making the head of the 
said nail. The die being thus fed moves away, and stops before a slide 
which punches a head to the nail, The heading being done moves on, 
and stops before a lever, the effect of which is to force the nail out of 
the die by bearing on the point which protrudes out of the said die, 
when a hook seizing the nail’s head, pulls it out entirely. As soon as 
the first rod is cut off, a second, which has been placed in the feeder 
whilst the first was being forged, is carried in its turn between the 
forging stamps, where it undergoes the operation just described, 

2228. Henry Dircks, Moorgate-street, ‘* Fire-escape.”—A communication. 
Dated 2ist August, 1857. 

This invention consists in applying a long sack or bag made of strong 
material for the purpose of saving life and property in case of fire. A 
sack or case is to be made of strong canvas netting, or other suitable 
material, and of sufficient length and width for the purpose to which it 
is to be applied. The mouth or top end may be distended by framework, 
aud made to fasten to the window sill. The bottom end should be open, 
and may also be distended by a hoop or like means. Fire escapes of this 
construction are prepared for use by repeatedly turning the lower end 
round, the top end being fixed until the sack is thereby twisted like a 
rope, and nearly closed up to the top, when a person or property may be 
placed within, and gradually lowered by reversing the action, or untwist- 
ing the sack, and so on as often as required.—Not proceeded with. 

2233, Lupvie Levison, Birmingham, ‘‘ Mechanical purchases to be employed 
for hoisting purposes, and for extracting roots and stumps of trees.”—A 
communication, — Dated 22nd August, 1857 

This apparatus consists of a main lever or shaft, of any requisite 
length, mounted on wheels at the ends. In front of this lever are a 
series of loops or staples, and one similar loop or staple termed an 
anchor loop is attached at the back and plays through a mortice in the 
lever centrally with respect to those in the front. To the anchor loop 
is connected an anchor chain by which the apparatus is to be moved to 
a fixed point (in extracting stumps of trees, this point may be an 
adjacent stump). The anchor loop thus forms the fulerum upon which 
the lever works, Two arm chains are hooked at one end, each to one of 
the loops in front of the lever, and at the other end to a take-up chain 
which passes over shears planted over the stump to be drawn. A stump 
chain is linked to the take-up chain, which stump chain is made fast to 
the root to be extracted. Horse or other power is then attached to one 
end of the lever, and as it is exerted the inner arm chain becomes slack. 
The attendant then releases that chain, and hooks it on as far along the 
take-up chain as it will work. The power is then applied to the main 
Jever in the reverse direction, by which the outer arm chain in its turn 
becomes slack, which must then be shifted further up the take-up chain, 
and thus the operation is repeated until the stump is removed. 

2257. See Class 1, 

2362. JAMES Harrison, Red Lion-square, ‘‘ Apparatus for producing cold by 
the evaporation of volatile liquids in vacuo.”— Dated 10th September, 1857. 

This invention consists partly in the application of a vessel similar 











to a tubular boiler, but having the tubes placed more closely together, 
for the purpose of refrigerating by means of the evaporating of volatile 
liquids in vacuo. The ether or other volatile liquid occupies the interior 
spaces between the lower tubes of this vessel. An exterior current of 
another liquid is maintained through the tubes. This liquid is an alkaline 
or saline solution, or an alcoholic or other mixture not congealable at the 
degree of cold required to be produced. This liquid is cooled during its 
passage through the tube, and it is then conducted into a receptacle 
where it is made to pass over the surface of moulds or other vessels con- 
taining the water or other substances which are to be cooled or frozen, 
and is thence returned, and again passed through the refrigerating tubes, 
The vessels and moulds are so arranged that the cooled current shall 
flow by its own gravity. When it has passed over the surfaces containing 
the substances to be cooled, it is then pumped up to the level whence it 
primarily flowed. The lower tubes of the refrigerating vessel are 
covered by the volatile liquid, and the upper tubes are surrounded by 
the vapour, so that the cooling power of the liquid while passing into 
the aeriform state, and the low temperature of the vapour after its 
formation, are both utilised. The saline or spirituous mixture passes 
primarily through the upper tubes, and then through the lower ones, In 
small machines intended for domestic use the refrigerating vessels are 
surrounded, or partly surrounded, by chambers, which may be made use 
of as provision safes, or as cellarets for holding wine, ice, &c. These 
chambers, if of large dimensions, are fitted with tubes for the circulation 
of cooled liquids. Other modifications of the apparatus are also pro- 
posed by the patentee. 

2234. Psrry G. Garpinern, New York, ‘‘Treatment of cast-steel while 
passing from the molten state into that of being hardened or tempered, 
and with certain variations, is applicable to the making of tools, instru- 
ments, axes, wheels, or ingots.”—Dated 22nd August, 1857. 

For making manufactured steel of a peculiarly soft, tough, and 
malleable quality, the patentee first prepares moulds for making ingots, 
bars, or other shapes as may be desired of fire clay, blacklead, or any 
suitable material or composition which will not adhere to the melted 
metal, and which will stand the intense heat to which they are to be 
subjected. These moulds are then heated to an intense heat, nearly to 
that at which the steel melts, and in this state of the moulds the melted 
metal is poured into the moulds, and it must be kept in the moulds 
heated to this high degree of heat, and in the oven or furnace, a con- 
siderable time, say from six to eight hours, and after this let the heat of 
the moulds slowly and gradually subside, until the steel in them has 
fairly congealed and is at a cherry red heat; then remove the steel ex- 
peditiously from the moulds, and immerse it immediately in a cistern of 
olive or whale oil heated to from six hundred to seven hundred deg. 
Fah.; and if the ingots or bars are more than one inch in thickness, 
the oil must be kept at that high degree of heat for several hours, and 
then permitted to become gradually quite cool. When the ingots or bars 
are less than an inch in thickness, they need not be kept so long a time 
in the heated oil. By this process a very great degree of toughness, 
softness, and ductibility is imparted to the steel. The less heated the oil 
is when the steel is immersed in it, the harder will be the steel, but at 
the same time less tough or malleable. The process above described is 
applicable, with variations, to the manufacture of tools, and the other 
articles named in the title. 

2241. Titomas Macau.ky, Shoreditch, ‘‘ Apparatus for condensing the 
noxious vapours arising from varnish making and other like manufac- 
tures.”—Dated 25th August, 1857. 

The application of these improvements to varnish makers’ pots re- 
quires, in one arrangement of the melting or running pots, a close 
fitting lid or cover, in the centre of which is an aperture coned inwards, 
through which passes the usual feathered spatula or stirrer : and the cone 
is provided at bottom with a plug, moveable upwards out of its socket. 
In the top of the lid is also fitted a trial or gauge aperture, having a 
socket and a perforated plug, through which passes, and to which is 
fixed, the gauge rod terminating in a small basket or short cupped tube. 
The lid and head are likewise furnished with inner channels to collect 
or convey off condensed vapour, and the lid is provided with an aperture 
to which is connected a wide bent tube supplied with a socket; by which 
arrangement it can be attached to a refrigeratory worm, or similar ap- 
paratus, set in a suitable water vessel, and the liquid resulting from the 
condensed vapour in the refrigerator can run from it into a common 
receiver. 

2243, Joun Gener, Wellington-street South, Strand, “ Envelopes for letters 
and other d ts."—A ication.—Dated 25th August, 1857. 

This invention consists, Firstly, in making the envelope so that a letter 
or note can be introduced therein after the envelope shall have been 
sealed. Secondly, the envelope is so made that it can be opened, and the 
letter read, without breaking the seal. Thirdly, the preservation of the 
envelope when opened, with post mark, stamp, seal, and address intact, 
it forming also a cover for the letter, and being attached to it. Fourthly, 
in some cases, further to assure the inviolability of the envelope, it is 
closed by a postage stamp, The envelopes may be of any form or size. 

2247. WitLiaM NicHoLLs, Chippenham, “Apparatus for warming milk.”— 
Dated 25th August, 1857. 

This invention consists of a portable vessel into which hot water is 
placed, the temperature of such water being maintained by placing 
heaters within said vessel, after the manner of the ordinary tea urn, the 
said heaters forming an important feature in this invention. The 
apparatus when used for warming milk is placed in the vessel containing 
the milk, and a thermometer is held therein to ascertain when it has 
been sufficiently warmed, after which the apparatus is lifted out of the 
milk.— Not proceeded with, 

2260. ALrrED Vincent Newron, Chancery-lane, London, “ Machinery for 
kneading dough.” — A communication.—Dated 26th August, 1857. 

This invention relates to the subjecting of dough, through the agency 
of machinery, to an operation resembling that of kneading by hand, 
which operation consists, not only in mixing the flour, water, and yeast 
or other ferment thoroughly, but in opening the mass, dividing it, and 
re-uniting it repeatedly, thereby causing air to enter it and be retained 
within it in large quantities, and distributed throughout it in small 
cellules, making a very light bread with a small quantity of yeast or 
ferment. The invention consists chiefly in what is termed the “ flopper,” 
which is a swinging blade attached to a wheel or carrier that rotates 
within a barrel or trough in which the flour, water, and yeast, or other 
ferment, are placed. This flopper has such a motion imparted to it, 
besides the rotary motion it derives from the wheel or carrier to which 
it is attached, that at every revolution of the carrier the flopper cuts into, 
opens, and divides the mass of dough, or other material in the barrel or 
trough, takes up a large portion of it, turns that portion over, and 
throws it down upon the portion remaining at the bottom of the barrel 
or trough, thus imitating some of the movements made by hand in 
kneading, and by attaching to the revolving wheel or carrier which 
carries the flopper one or more rigid bars, to revolve within the trough, 
and work through the dough, the operation of kneading by hand, which 
makes a very superior bread to any heretofore kneaded by machinery 
is almost exactly imitated. 

2265. Tuomas Brown, Fenchurch-street, London, ‘“ Machinery for raising 
and lowering weights.”— Dated 26th August, 1857. , 

In carrying this invention into effect, an upright barrel or capstan is 
used, the upper part of which is formed with long inclines, whilst the 
lower part of the barrel is formed with short curved inclines. The rope 
after passing the guide pulley takes several turns round this barrel 
(generally four), when it passes between two rollers or pulleys on parallel 
axes, which are carried by an upright frame, which is capable of moving 
on an axis, in such manner that when the rope is being wound on a 
barrel or drunt at a distance the frame inclines over towards such barrel 
or drum, so that the rope can pass to such barrel or drum in a straight 
line, and not be resisted by the two rollers or pulleys; but when the rope 
is being run back to lower a weight, the frame carrying the two rollers 
or pulleys is caused to assume an upright position, and the rope will be 
bent out of a straight line by passing over one roller or pulley and under 
the other, by which its progress will be retarded and kept more under 
control of the power whieh is applied to work the upright barrel or 
capstan. 

2266, Jom M‘Isaac, Manchester, “ Apparatus for washing or churning.” 
Dated 27th August, 1857. 

This invention consists in placing a box, vessel, or receptacle of a 
suitable form and construction on rockers (similar to those placed under 
a child's cradle). Into this receptacle the inventor introduces the 
clothes to be washed, or the cream to be churned, and he finds the force 
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required for working the apparatus much less than is required for any | 
other churn or washing apparatus with which he is acquainted. | 
Reference to the drawings, lodged with the provisional specification of 
this invention is essential to a fuller description thereof.—Not proceeded 
with. 


2268. CHARLES and JAMES Thompson, Padiham, Lancashire, ‘‘ Apparatus | 
for discharging condensed water, air, or other fluids, from steam pipes, 
drying cylinders, and other apparatus where steam is used.”—Dated 27th 
August, 1857. | 

These improvements consist in simple and ical arrang of | 
apparatus for the purpose of carrying off the air and condensed steam | 
or water and other fluids from any description of steam pipe or vessel, 
without the usual loss attendant upon their escape. The patentees 
place at any part of the steam pipe near its outlet, or between the ends | 
of the steam and outlet pipes, a tap or cock, to the plug of which is | 
attached a toothed pinion or wheel. The pipe or pipes work within 
guides, so that with the tap they can move to and fro according to their 
expansion and contraction, as they increase or decrease in temperature. 
The pinion on the plug of the tap gears into a stationary rack, thereby 
giving a rotary or turning motion to the pinion and plug as the pipe or 
pipes move to and fro by means of expansion and contraction, which 
rotary or turning motion opens or closes, either partially or entirely, the 
apertures of the said plug, either discharging the condensed water or 
closing the aperture against the escape of the steam, as may be required, 
the length of expansion and contraction of the pipes depending upon 
their length, and c 1 tly giving a corr ling effect to the plug 
of the tap, If it be more than sufficient to close and open the aperture, 
the pinion will disengage itself from the rack, and allow the contraction 
to go on without closing the aperture. Instead of a tap they can use 
either a slide surface or mushroom valve, acted upon either by a lever or 
inclined plane, as a substitute for the rack, or one cylinder sliding into 
the inside of another, the outer cylinder having an aperture at right 
angles with the axes of the apparatus, and the inner cylinder sliding to 
and fro over the aperture, 

2269. ALFRED ViNceENT Newton, Chancery-lane, ‘ Bakers’ ovens,”—A 
communication.—Dated 27th August, 1857. 

This invention relates to the application to ovens of a certain novel 
system of endless suspension chains for supporting trays of bread or other 
substance during the baking process. These chains move vertically to 
convey the bread from one or more doors through which it is introduced 
to the oven to be baked, to another door or doors through which it is 
withdrawn when sufficiently baked, the time occupied in such con- 
veyance being just sufficient for the baking process, which is made 
continuous for any length of time by the introduction of fresh charges 
of dough as fast as the discharges take place. The oven is thus kept 
constantly filled with the bread or other substance at progressive stages 
of the baking process. For the facility of its introduction to and 
withdrawal from the oven, the bread or other substance to be baked is 
placed on cars or trays provided with wheels or runners to run on 
suitable tracks attached to the endless chains. ‘The invention further 
relates to the construction of these cars or trays, and certain automatic 
contrivances for drawing the cars or trays into and expelling them from 
the oven; also to certain means employed outside the oven for dis- 
charging the cars or trays after they have left the oven, and also to 
certain means of conveying the cars or trays outside the oven from the 
doors by which they leave the oven to the doors by which, after being 
reloaded, they are introduced to the oven again. The invention also 
relates to certain automatic means of opening and closing the doors of 
the oven at the proper intervals of time for the admission and discharge 
of the cars or trays; and, lastly, to certain automatic contrivances 
for regulating the temperature of the oven. This invention cannot be 
completely described without reference to the drawings. 

2271. Rogert Artoun, Edinburgh, “ Safety cages or apparatus for mines.” 
—Dated 27th August, 1857. 

This invention relates to the arrangement and fitting up of mine 
cages, or the lifting or lowering apparatus employed in working mine 
shafts, in such manner as to obtain security from accidents in cases of 
fracture of the winding rope or suspending apparatus. In cages fitted 
up in this way, four strong blade springs are provided for each cage; 
two for each guide in the shaft. These springs are so contrived that 
they have a constant tendency to grasp or clip the guides, and have a 
strong frictional held upon them. The lower portions of these springs 
are firmly attached to the cage body, whilst their upper ends are jointed 
by means of suitable links to a set of levers carried by the cage top. 
‘The inner contiguous ends of these levers are jointed to fixed centres 
upon the cage whilst their outer free ends are connected to the actual 
winding rope. The result of this arrangement is that so long as the 
winding rope is in order its tensional action keeps the clipping springs 
free from contact with the guides, but on the faifure of the rope, and 
the consequent tendency of the cage to fall down the shaft, the springs 
clip the guides, and hold the cage firmly up. 

273. ANDREW SuANks, Robert-street, Adelphi, ‘‘ Mackines for shaping and 
cutting metals and other substances,.”— Dated 28th August, 1857. 

This invention employs retary cutters so formed of separate pieces of 
steel that they can be hardened and tempered individually, the whole 
being made into a wheel by first tining the pieces of steel and uniting 
them in one mass by molten metal, so that the heat does not injure 
their temper and cutting qualities. In using these rotary cutters he 

pl a Pp i t, being at once progressiveand lateral, so as 
to produce grooves or channels of various widths by the same cutter. He 
also uses a pantographic movement when desired for curved lines.— Not 
proceeded with. 

2278. Groner Cumsine, Edinburgh, ‘‘ Apparatus for tncrmometric, hygro- 

metric, and barometric purposes.”—Dated 29th August, 1857. 

This invention relates to the arrangement and construction of a 

hydrometric barometer or compound instrument for meteorological 
purposes, effecting all the functions of a thermometer, hygrometer, and 
b and bling the operator or user to take other observations 
more or less connected with the direct offices of these“instruments, The 
motive power of this new apparatus is derived from aqueous vapour, or 
® compound of air, heat, and moisture. It essentially consists of a 
cylindrical glass tube, of from twenty to thirty inches in length, and 
from a half to three quarters of an inch in diameter. The top of the 
tube is mounted with a brass cap into which a stop cock furnished 
with an ivory or silver mouth piece is screwed perfectly air-tight. The 
bottom of the tube is cemented into a brass socket calculated to receive 
a screw plug for supporting in a central position a standard thermo- 
meter at a given height opposite to the neutral point of the barometrical 
scale engraved upon the body of the instrument. The screw plug more- 
over contains a self-acting valve for facilitating graduation. But when 
the instrument is to be employed for permanent use, as for instance as 
a marine barometer, the tube must be sealed at the top with a blow 
pipe, in order as much as possible to guard against the chance of error, 
and this modification involves but little extra trouble compared with 
the advantage gained. The standard thermometer is to be placed in 
water or other fluid, and an efficient cistern is readily obtained by seal- 
ing the bottom of the strong cylindrical two inch glass case required for 
protection as well as for giving unity to the indications of the instru- 
ment, and all that is now required to complete it is to have the case 
cemented into a massive metallic socket, so as to serve as a pedestal, and 
lastly surmounted with a brass cap or cover furnished with a lock and key 
to prevent the possibility of tampering with the indications of the instru- 
ment as a united thermometer, hygrometer, and barometer. ‘The fluid 
best suited for organising the instrument is water tinged with sulphate 
of copper, due care being taken to guard against the effects of a low 
temperature, 

2295. Ropinson Etuiorr, South Shields, “‘ Improvements in photography, 
by which the lensular defects of the present processes of taking photo- 
graphic prints are avoided, and impressions are obtained of any size.”— 
Dated Ist September, 1857. 

In the best photographic prints taken from coloured pictures, as also 
from natural objects, the lensular defects are considerable, and by the 
processes at present used a print from a picture is necessarily much less 
in size than the original, and an impression, say froma picture with the 
heads as large as a penny piece, becomes so diminutive as to be almost 
valuel The | lar defects alluded to are the different ways in 
which the camera used in obtaining photographic pi P 
certain colours. Blue, for instance, however powerful or deep, is repre- 
sented as white, and red as black, These variations, when the true 
chiare scuro of a work is required, as is always the case in engraving, are 
ruinous. By means of the following processes these variations are 























avoided, and pictures may be reproduced with all the truth of engravings, 
though at a considerably cheaper rate. The patentee takes a piece of 
good glass, as free from specks and impurities as possible, and by pre- | 
ference of the size he intends the impressions to be. He next with a 

brush covers the surface of the glass with a thin transparent paste, or | 
any other suitable compound, as gum water, or glue size, to facilitate the 
laying on of the after opaque colouring matter, He next fixes the glass 
in aframe, if it is not already in one, should the picture which he is 
about to copy be the same size as the glass or the desired impression, he 
places it underneath it, and with some tracing implement, such as a fine 
coloured point of chalk, traces the outline of the picture on that surface 
of the glass covered with a transparent medium. Should the picture, 
however, not be the same size, but larger or smaller, an outline is made 
on paper of the desired size, and placed in a similar manner under the 
prepared glass instead of the picture, and traced in the same manner; 
but, if the artist prefers it, he can make his outline of the painting, 
picture, or other object at once on the prepared glass, which is, perhaps, 
the better plan. The outline being completed, he removes the painting 
or other picture or outline thereof from the back of the transparent sur- 
face, and places in lieu thereof a black or other dark coloured cloth or 
other surface to form a dark ground behind the glass, and proceeds to 
paint or to finish painting the picture on the glass, by preference, with 
one colour. The more opaque the colour is for this purpose the better, 
as the colour is put on only for the purpose of obscuring or giving 
opacity to the glass, and is of such graduated consistence and thickness 
as may secure the required gradations of light and shade of the picture, 
when the photographic impression, as hereafter explained, is taken on the 
sensitive paper, the dark parts of such impression being obtained by the 
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NorninG has occurred since our last report to change the aspect of 
affairs at that time. The reports from the United States, by which 
the trade of this district is so largely influenced, have not been of a 
more favourable character. Orders and money, however, continue 
to flow in, although slowly and in no deep current. Both here and 
there it is encouraging to find that firms who had stood well in com- 
mercial estimation before the panic, but who had to yield to the 
yressure of that time, are wishing to clear themselves of their existing, 
fiabilities before they incur fresh ones. Two of the largest British 
firms who were buyers of iron, but failed with sufficient assets to 
meet liabilities upon time being allowed, are now wishing to pay the 
instalments that become due at Midsummer, on being allowed a dis- 





absence of such colouring matter from the glass admitting the full 
action of the rays of light upon such sensitive paper. And it is the 
application of suitable matters to a surface through which rays of 
light would otherwise pass, and for the purpose of intercepting such 
rays when applied for the purpose explained in obtaining photographic 
pictures, which constitutes an essential element of the improvments, and 
the patentee mentions glass as the surface to which such matters are to 
be applied, because he has found it most adapted to the purpose. And 
it is better to use a colour ef a light hue in order, by the contrast thereby 
obtained over the dark ground placed temporarily behind the glass, more 
readily to see the effect of the work as it progresses. White lead (pre- 
pared for use in the ordinary manner) combining opacity with a light 
hue is, he considers the best pigment for the purpose. Where sharpness 
is required in the details of the lights, a little black may be used with 
good effect, as it aids the obscurity caused by the thick white. The 
black is to be used pure, by touching sharply over the white when the 
white is dry. It is, however, not always necessary, and sometimes he 
applies other opaque matter for this purpose. This sharpness may also be 
obtained or increased by applying colouring or other opaque matter on 
the reverse side of the glass, or that side of it which is to be next the 
sensitive paper. While the artist is at work the dark cloth or back 
ground serves the purpose of showing during the progress of the painting 
the various gradations of shadow desired in the picture to be obtained 
on the sensitive paper. When the picture en the prepared glass is 
worked up to the amount of finish deemed necessary, it may be com- 
pleted by scraping off whatever paint is not required with a scraper or 
etching tool, by which also the clearing and sharpening the shadows is 
promoted. This painting on glass being completed, the back ground is 
removed, and the glass then has a very different appearance. Before the 
cloth is taken away it looks like a brilliant engraving, but when the dark 
ground is removed, and the glass held up to the light, the “ shadow” 
parts are all more or less transparent, and the lights proportionally 
opaque. He now takes a piece of sensitive paper the size of the glass, 
or sufficiently large to receive the desired impression, and prepared in 
the ordinary way for photographic pictures, and places it on the un- 
painted side of the glass (the other side would reverse the picture) and 
puts the paper and glass in a printing frame such as is generally used by 
photographers, and places it in any common window with the glass out- 
wards, when if the sun be shining intensely an impression will be pro- 
duced on the paper in two or three minutes exactly like the picture on 
the prepared glass when viewed with the dark ground behind it; or the 
sensitive paper may be simply placed in its proper position in the frame 
or other support for the glass upon which the graduated opaque painting 
has been effected, and then exposed to the action of the rays of light. 
Where the paint is quite solid or thick on the glass the impression on 
the paper will be white, and underneath the transparent parts of the 
| glass it will be dark in proportion to their transparency. The pure 
{| glass will give the darkest shades, the light passing through such places 
without obstruction, and acting with full power on the sensitive paper 
underneath. The lights left will be more or less intense in proportion 
to the greater or less degree of opacity of the colouring medium em- 
ployed. This impression is then “fixed” in the usual manner, A like 
process may also be employed for taking impressions of any elaborate 
piece of lace or similar fabric, by fixing the lace on the glass; and 
placing the paper so that the lace or other material may be between the 
glass and sensitive paper. In order to fix the lace or such like fabric to 
the glass, he saturates such fabric in dissolved gelatine, but other ad- 
hesive matter may be employed, and then having by slight pressure 
caused the fabric to adhere to the glass such will when dry be adapted 
to effect a similar result to that obtained by the painting, but with a 
saving of the time and trouble of that operation. 


Terriric LANpsLiG NEAR Wuuitsy, iN YorKsurre.—A_ short 
time ago a company was formed in Leeds, styled the Victoria Iron 
and Cement Works Company (limited). They commenced ironstone 
mining at Rockhills, near Kunswick, nine miles north of Whitby, on 
the sea-coast, at which place they also erected furnaces and other 
costly buildings, the whole establishment occupying, it is said, an acre 
and a half. Un Monday morning, at three o'clock, the night watch- 
man heard a subterranean rumbling, and gave the alarm. Other 
officers arrived, but only to witness the total destruction of the works. 
The engine-house chimney first fell, then the furnaces and other erec- 
tions. ‘The whole site sunk or slipped bodily down. Positive in- 
formation as to the cause is not yet obtained; some say subterraneous 
action, others a landslip, as usual on the sea-coast, 

Cusroms’ Duties For 1855-6-7,—The Board of Trade have issued 
an account of the customs’ duties received during the past year as 
compared with the two preceding years. The subjoined table shows 
the amount :— 











1855. 1857. 

Sugar .. -» £5,382,588 os oe 5,372,393 
Tea oe - 5,312,197 ee ee 5,060,048 
Tobacco oe 4,871,422 ” ee 5,254,293 
Spirits .. ee 2,464,081 os 2,560,566 oe 2,367,002 
Wine oe 1,885,798 ° 2,073,735 os 1,966,103 
Timber.. ee 488,247 ° 577,580 oe 589,724 
Grain and flour .. 25,141 oe 488,723 ee 473,383 
Coffee .. ee 547,887 oe 586,767 ee 456,849 
Fruits .. ee 301,144 oe 364,425 ee 353,235 
Silks .. eo 264,588 ee 309,872 ° 250,879 
Butterandcheese 159,644 oe 176,988 oe 158,792 
Spices .. ee 114,955 oe 118,230 ee 112,571 
Taliow .. ee 56,539 ee 56,559 .. 74,776 
Other articles .. 491,477 es 476,915 ee 466,320 

22,615,708 24,206,844 22,956,371 


Tue Cause or Fires 1x Corron Miris.—In our report of the 
late fire at Messrs. J. Worthington and Son's cotton mill, at Hollin- 
wood, it was stated that the fire was supposed to have originated in 
a heater, in consequence of a piece of stone or other hard substance 
getting into the heater with the cotton, then passing through the 
machinery. This may confidently be taken to be the cause of the 
fire, and many mills are constantly in danger from the same cause, in 
consequence of the state in which the cotton is received from America. 
On Monday, E. A. Wright, Esq., J.P., one of the firm of Messrs. 
Collinge and Lancashire, Bottom of Moor, Oldham, showed to N. 
Worthington, Esq., J.P., of the firm of Messrs. J. Worthington and 
Sons, Hollinwood, who drew the attention of our correspondent to the 
matter, a quantity of stones varying in size from 14 inch to 4 inch in 
length, and of corresponding breadth, some of them being pure flint, 
which had been taken out of a bale of cotton at the works of Messrs. 
Collinge and Lancashire.—/anchester Examiner. 





count upon them of 5 percent. Like proposals have been made by 
| American firms similarly circumstanced. If, therefore, the trade can 
only “ carry on” with the present depression for another six months, 
| there is every reason to expect that by that time the advent of a 
| period of great prosperity will have dawned. ; 
The preliminary meeting, it is expected, will be held on Wednesday. 
| next, but itis not probable that any alteration will be declared in the 
prices determined upon at the last meeting. 
The coal trade is less active this week than it was last. 
In the manufacturing trades there is much depression. In and 
about Wolverhampton, however, the houses of repute for first-class 
goods continue telerably well off for orders. Indeed, there are 
instances where the orders cannot be kept down. A large order for 
locks for the Bank of England, just completed by Messrs. Chubb, 
have added to the activity of the Wolverhampton branch of that firm, 

The metal market continues unsettled. On Tuesday the metal 
merchants issued a notice that a reduction of 5s. per cwt. had been 
made in the price of tin. 

Large efforts are being made throughout the Midlands to afford 
temporary relief to the unemployed, of whom there are great numbers. 
In Birmingham the places of amusement are being opened for their 
benefit, and a committee sits at frequent intervals to administer the 
produce of the collections made in this manner and by private sub- 
scription. For some weeks past Bilston has been divided into dis- 
tricts, presided over by commitees for a similar purpose, and they 
have distributed bread three times a week to about 2,000 persons. 
Fortunately, somewhat extensive sewerage operations are now in pro- 
gress in that town, upon which some of the unemployed labour is 
now being used. 

The Wolverhampton Chamber of Commerce has agreed to @ 
petition to the House of Commons, inviting their consideration of the 
Bank Charter Act of 1844 and the monetary laws of the country. 
The petition gives no opinion as tothe nature of any changes which 
may be desirable, but appears to indicate that the members of the 
Chamber doubt the policy of placing a fixed aud unyielding limit on 
the issue of bank notes. Another petition invites the attention of the 
House to the great evils that have arisen in this and other districts 
from the creation and circulation of fictitious bills of exchange, and 
suggests whether the creation and discounting of such bills could not 
be rendered penal. Both petitions have been forwarded to Mr. 
Thornely for presentation, 

The ‘Town Council of the same town having obtained the “ opinion” 
of the Attorney-General and Mr. Mellish to the effect that members 
of Town Council were not disqualified by having availed themselves 
of the privileges of the Private Arrangement Clauses of the Bankruptey 
Act— but the object of the bill will be to disqualify any member of 
any Town Council who shall, in addition to the disqualitications 
already provided for, compound with his creditors, or fite a petition 
under the Private Arrangement Clauses of the Bankruptcy Law 
Consolidation Act, or take the relief or seek the protection of any Act 
for the relief or protection of insolvent persons; succeeding at the 
same time in getting Sir Fitzroy Kelly’s intimation that it would be 
competent to them to obtain the passing of an Act which would 
render such a course equally prohibitory to a seat at the Council 
Board with the declaration of bankruptey—have put themselves into 
communication with the Attorney-General with a view to the 
Government bringing’in a bill as suggested by him. 


In the Birmingham Bankruptcy Court, Monday last was the meet- 
ing for last examination in re Samuel Grifliths, Wolverhampton, 
merchant. The meeting was attended by Mr. Knight, as agent to 
Mr. Robinson, of Wolverhampton, solicitor to the tiat; and Mr. 
Smith, on behalf of the bankrupt. Mr. Smith applied for an adjourn- 
ment, for the completion of the balance-sheet. Mr. Knight did not 
object to the proposed adjournment, but wished to have the accounts 
up to the time of the petition for arrangement filed at once. Mr. 
Kettle, the accountant preparing the balance-sheet, in reply to a 
question from Mr. Smith on that head, said the accounts required by 
Mr. Knight could be filed in two or three days, but the general 
balance-sheet would not be ready for at least a month. ‘The Court 
granted an adjournment till May 10th, the bankrupt’s allowance to be 
continued in the interim. 

A special meeting of the creditors of Messrs. F. Giles and Co., of 
Dudley Port, was held in Birmingham on Thursday. The firm asked 
for the term during which they were to pay in full to be extended 
from two years, as originally agreed, to three, with five per cent. 
interest ; 7s. Gd. to be paid in the first year. The proposal was agreed to. 

On Saturday, at the Bankruptcy Court, Birmingham, a meeting of 
the creditors of Messrs. Hodgetts and Hodgetts, of West Bromwich 
and Oldbury, ironmasters, was held under the Private Arrangement 
Act, when it was determined to accept the offer of 5s. in the pound to 
be paid down upon the creditor not present also accepting. All the 
parties in attendance expressed themselves satisfied with the arrange- 
ment. The solicitors on behalf of the petitioners were Mr. Plunkett, 
of West Bromwich, and Mr. John Smith. 

The proposal of Messrs. Wright and North, ironmasters, Wolver- 
hampton, made under the terms of the Private Arrangement Clauses 
of the Bankruptcy Act was contirmed yesterday (Thursday) week. 
The proposal was for payment of 10s. in the pound, by four equal 
instalments at three, eight, twelve, and eighteen months; tle whole 
fully guaranteed, and a sum of £2,000, as new capital, brought into 
the concern. The debts proved amounted to upwards of £30,000, and 
the creditors who proved having unanimously assented to the pro- 
posal, and no creditor appearing to oppose, the resolutions of the 
creditors were confirmed by the Court. 

On Wednesday week the Severn Valley Railway Bill passed its 
second reading in the House of Commons. 

Yesterday (Thursday) week the half-yearly meeting of the Shrop- 
shire Union Railway Company was held at Shrewsbury; Earl Powis 
presided. 

The report states that this company, in common with almost all 
other carriers, has suffered from the stagnation of trade, having fallen 
considerably below that of the preceding or corresponding periods. 
The lease of this company’s undertaking to the London and North- 
Western Company has been sealed, and the proprietors will observe 
that the rent charged to the London and North- Western Company is 
the interest on the debenture and bond debt, and half dividend on the 

total amount of the share capital, as set forth in the lease. There are 

some questions pending between the two companies as to the appro- 

priation of a certain portion of the share capital as stated in the lease, 

and the dividends thereon; and consequently the balance in favour 

of the proprietors, as shown in the accounts, after payment of the 
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dividend, at the rate of £2 10s. per cent. per annum (being half the 
dividend declared by the London and North- Westera Company), will 
await the settlement of those questions. 

The net canal earnings for the half year are set down at 
£10,537 17s. 10d., and the net railway earnings at £8,140, 4s 9d.; 
the outstanding accounts due to te company amount to £50,857 3s. 8d 

On the motion of the noble chairman the report ws adopted, and, 
by a subsequent resolution, a dividend at the rate of £2 10s per cent. 
per annum was declared for the half year ending the 31st of December 
last. 

In reply to a question, : 

The Chairman stated that individual proprietors could treat with 
the London and North-Western for the conversion of the Shropshire 
Union stock held by them into stock of that company. 

On Monday morning last a serious accident, though happily not 
attended with loss of life or serious injury to any of the passengers, 
occurred to the express train from Birmingham to Londo», a short 
distance on the Wolverhampton side of the Stafford station. Owing 
to some defect or disarrangement of the rails the train was thrown 
off, and separated into two or three portions. Some of the carriages 
were thrown on their sides, and the passengers with difiiculty extri- 
cated through the windows 

At the Wolverhampton Police-Court, on Tuesday last, a man who 
gave the name of Joseph Maloyd, was charged with riding in a_car- 
riage on the London and North-Western Railway from Crewe to Wol- 
verhampton, with intent to defraud the company. The prisoner was 
discovered in one of the trucks of a goods train, at Bushbury, and on 
being taken into custody said he was a railway carriage builder, out 
of work, and not having the means of paying his fare to Birmingham, 
concealed himself in the truck at Crewe and had ridden to Bushbury, 
He was sent to prison for fourteen days, in default of paying a fine of 
10s. and costs. 

The puddlers of South Staffordshire are endeavouring to organise a 
movement which shall supersede strikes between themselves and 
their masters forthe future. It will be remembered that at the late 
meetings it was determined that the puddlers should hold quarterly 
meetings as well as their masters. The first of these was held on 
Monday last, when one who had been appointed honorary secretary 
said that the meeting had been called with the view of carrying out 
the resolution to hold quarterly meetings come to by the preceding 
meeting, which also, he reminded his hearers, had invited the produc- 
tion of propositions as to the rate of wages and other matters, which 
were afterwards to be submitted to the ironmasters at their ensuing 
meeting. The secretary produced a code which had been, he said, 
agreed to by the men at the works where he was employed. The 
rules were six in number. They provided that wages should be regu- 
lated by the price of iron, as declared at the quarterly meeting of the 
iron trade, at the rate of 1s, to the pound sterling, such wages, how- 
ever, not to fall below 7s. a ton, and the rise and fall to take place on 
the Monday after the masters’ quarterly meeting, without notice of 
reduct'on or advance being requir. d on either side. ‘These rules were 
generally approved, but the final decision upon them was reserved 
fora week. The next business was the formation of a society, the 
following resolutions being moved, seconded, and carried with little 
comment:—* 1. That a society be formed, to be called ‘The Pud- 
dlers’ Protection Society.’ 2. That the society meet on the second 
Monday after every ironmasters’ quarterly meeting, and that each 
work be requested to send two delegates to such meeting, who shall 
bring a subscription of not less than 2s. Gd. from every such work. 
3. That the officers of the society be a chairman, secretary, and treasurer 
to be elected at Ladyday annually. 4. That the proceedings of each 
meeting be printed and sent round to all the works, The Sth resolu- 
tion numed the officers for the first year, and the 6th adjourned the 
meeting for a week for a more numerous attendance, the secretary in 
the meantime to visit the respective works in the district, and request 
a deputation of two puddlers froim each at the adjourned meeting next 
Monday.” 

It has been stated that in the invention relating to the process of 
manufacturing iron by Mr. Salter, an American, noticed a fortnight 
ago, the inventor proposes three chambers, one above the other, the 
furnace being at one end of the lower chamber, and the communica- 
tions so made that the apparatus forms a continuous, though crooked 
flue. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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Mr. Grorce Hurwoop, CE., of Ipswich, attended last week at 
Wisbech for the — of holding an Admiralty inquiry into the 
effect of certain works constructed by the Nene Valiey Drainage 
Commissioners, which the Corporation of Wisbech allegea in a memo- 
rial to the Admiralty were injurious to the navigation of the river. 
Mr. F. Jackson, town clerk, appeared for the Corporation of Wisbech ; 
Messrs. Day and Archbould, for the Nene Valley Commissioners ; 
and Mr. G. D. Collins for the Commissioners of Sewers for the Hun- 
dred of Wisbech, the Waldersea Drainage Commissioners, and for the 
Redmore district. The evidence given on the part of the Corporation 
was to the effect that there had been great siltings up in the river in 
consequence of the dams placed init. Mr. Adams, town chamber- 
lain; Mr. Young, and Mr. Bridges supported in their evidence this 
view of the case. Mr. Day, on behalf of the Nene Valley Commis- 
sioners, entered into a long statement of the position from the time of 
their incorporation by the Act of 1852 to the present time, and 
expressed his regret that Wisbech had expended so much money and 
had received such wretched results, The question was unfortunately 
not one of law but of engineering. There was no remedy for it but a 
new Act of Parliament. The steps taken by the commissioners with 
reference to land and life had been supported by all the eminent 
engineers, and he challenged any one to produce the opinion of 
an eminent engineer in contradiction, The question was, whether 
Wisbech was to submit to the silting up, or run the risk to life and 
property by the removal of the dams, which would involve immense 
consequences. Mr. J, Fowler, C E., said he had recommended a 
shuttle to save the country from imminent danger. “ In reference to 
the Waldersea and Guylieru dams,” he observed, “I do not think I 
should have sanctioned their being placed, but Mr. Stephenson 
expresses my opinion as to their removal. Two dams were a conve- 
nience to the contractor in carrying out the works, but 1 think they 
ought not to have been placed. The effect of their removal would be 
to occasion such an increased scour as would cause a breach of the 
banks and an inundation of 20,000 acres of land by salt water. In 
some } laces the depth of the water would be 15 feet. The present 
state of things requires constant watchfulness, and is a source of great 
anxiety. The safety of the country from Phillips’ brewery to Beir’s 
Hall is entirely dependent on small cradge banks. In my judgment 
the removal of the shuttle would endanger these banks. fcomiiee 
the existing state of things is better for drainage and navigation than 
the plan suggested by Mr. ph » which would remove the 
dams and shuttle.” Mr. Hurwood shortly afterwards closed the 
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inquiry, and proceeded to make a personal inspection vf the dams. 
His report will not appear for s»me little time. 

The Stamford Mercury states that Messrs. Tuxford and Sons, of 
the Boston and Skirbeck Iron Works, have presented a steel bell to 
St. James’s Church, Boston. The tone is said to be geod. 

The little town of Uppingham is being surveyed with a view to its 
complete d*ainage. 

Mr. J. L. Bell, the secretary of the Bourn and Essendine Railway 
Company has issued a circular stating that the affairs of the company 
are progressing in a satisfactory manner, and inviting further sub- 
scriptions to the share list. Mr. Brydone, of the Great Northern, is 
now engaged as engineer of the company, and the contractor is 
“ making all necessary preparations for setting to work.” 

It is expected that railway communication will be extended to 
Freiston, and a deep water dock constructed there. It 1s stated that 
the spot presents great local advantages, there being twenty feet of 
water at low tide, 

Such progress has been made of late with the Spalding and 
Holbeach Railway, that its opening for traffic is looked for by the end 
of May. 

A fine iron screw steamer was launched a day or two since from 
the yard of Messrs. J. Pile and Co., of West Hartlepool. She is to 
be called the Chow Phya. Her dimensions are:—Length, 200 feet ; 
breadth, 25} feet; depth. 13 feet ; and her capacity is 600 tons, o.m. 
The Chow Phya is of the highest class, and has been built to the 
order of Messrs. Kendall Brothers, shipowners, Liverpool. Her 
engines are 75-horse power, and have been supplied by Messrs. 
Thomas Richardson and Sons, Middleton. The Chow Phya is a fine 
model, and is very tastefully decorated with carved work, which was 
executed on the premises. She is intended to run between some port 
in China and Siam; and has, consequently, been constructed with a 
view to her being capable of carrying a large cargo with a light 
draught of water. The figure-head is the bust of an elephant; an 
animal held in great reverence in Siam. The Chow Phya was built 
in sixty-eight working days. 

It is stated that four new steamers are to be provided for an 
improved mail service between Holyhead and Dublin, and each vessel 
is not to be less than 300 feet in length, and of 1,700 tons measurement. 
The contract has actually been taken for vessels of 2,000 tons and 
700 horse-power, the speed to be superior to that of the Queen’s yachit, 
the Victoria and Albert—17} knots an hour. The vovages are to be 
four daily, namely, two from each port. Mr. Laird, of Liverpool, 
builds two, and Mr. Samuda, of Blackwall, the other two, and it is 
expected that the communication between London and Dublin will 
be reduced to eleven hours. 

It is also stated that arrangements are being made for the accom- 
modation of the Leviathan upon the Cheshire side of the Mersey, 
between Monk's Ferry aud the graving docks of Messrs. Clayton and 
M‘Keverigan. 

At the last weckly meeting of the Liverpool Docks and Harbour 

Board, the committee for the management of the docks and quays 
reported from the engineer, that they would be able to form the 
junction between the Huskisson Dock and the new dock to the north 
of it about the 16th of May next. At the same meeting a letter was 
read from Messrs. Allen and Gillespie, agents for the Montreal! 
Ocean Steamship Company, giving notice that they would require an 
additional berth for one of their steamers in the Wellington Dock, in 
consequence of the company having entered into a contract with the 
provincial government ef Canada for the dispatch of a weekly line of 
mail steamers from Liverpool, to come into operation after the present 
year. 
The Liverpool borough engineer, Mr. J. Newlands, has prepared a 
tabular return showing the comparative expense of macadam per 
square-set pavements. The expense of macadam, as compared with 
square sets, in round numbers, may be put down as five to one. To 
keep in repair twenty-three streets named, as being macadamized, 
requires a total average annual outlay of about 8s, 10}d per square 
yard; whilst sixteen of the streets paved with square sets, and 
which bear the heaviest traffic in town, only cost a total of 1s. 9}d. per 
square yard. 

The condition of the operative classes of Manchester continues to 
improve. The last return shows that the number of persons working 
full time was increased by 1,471; that the number working short time 
has decreased by 1,264; and that there is a decrease of 172 in the 
number wholly out of employment (6,327), 

A locomotive for common roads has been just completed by Messrs. 
PD. Adamson and Co., patentees of the flange seam for steam boilers, 
at their iron works, Newton Moor, Hyde, near Manchester. The 
locomotive is constructed for a gentleman at Tunbridge, in Kent. A 
trial is reported to have been satisfactory. 

A paper has been read before the Manchester Literary and Philo- 
sophical Society by the president, Mr. W. Fairbairn, F.R.S., on 
“Experiments to determine the strength of some alloys of nickel 
and iron, similar in composition to meteoric iron.” The object of the 
experiments was to ascertain whether an infusion of nickel, in a given 
proportion, would increase the tenacity of cast iron as originally 
contemplated from analysis of meteoric iron, found to contain 23 per 
cent., of nickel. Contrary to expectation, that metal, when mixed 
with the precise quantity of nickel, indicated by the analysis of 
meteoric iron, lost considerable in point of strength instead of gaining 
by it. Hopes were entertained that increased toughness and ductility 
would be the result of this mixture ; but the experiments made 
clearly show that there is a diminution in place of an increase of 
strength. There wasa loss of from 22 to 26 per cent. as compared 
with the Blenavon No. 3 iron, It was suggested that the experi- 
ments should be extended to a mixture with malleable iron. 

There is some probability of a new railway station being erected 
at Oldham, a letter having been received from the assistant secre- 
tary of the London and North-Western Railway Company, inti- 





mating that the directors consider the present station only a tem- ! 


porary one. 

Messrs. Watts and Co. have just completed a magnificent new 
warehouse in Portland-street, Manchester. The building is 500 feet 
in length, 90 feet broad, and 100 feet high. It is bounded by 
Portland-street on the west, towards which it fronts; by Minshull- 
street on the north, Silver-street on the east, and by Chorlton-street 
on the south. It is of six storeys, exclusive of the basement (the 
windows of which are level with the street), and covers 3,000 square 
yards of land; but the entire area of the various floors is 19,360 
square yards, or about four acres. In this marvellous temple of trade 
there are also, exclusive of internal fittings, 27,000 square feet of 
glass, 5,600 tons of stone, 700 tons of iron, and 40,000 cubic feet of 
timber. There are a number of hoists, cranes, presses, measuring 
machines, &c., all worked by steam power. Messrs, Travis and 
Mangnall were architects, and the tota\ cost was about £100,000. 

A national permanent fund is suggested for the relief of colliers 
and their families who may be deprived of their usual means of 
support in consequence of accidents in coal mines. An asssociation 
was formed some time since in the neighbourhood of Ashton, for the 
purpose of getting the colliers to petition Parliament in favour of 
a measure by which a permanent fund could be formed by a trifling 
levy on the whole of the coal raised in the United Kingdom, It is 
proposed that a fund should be raised by levying a tax—say a 
farthing per ton—on all coal raised in the kingdom. Taking 
the nominal quantity of coal raised at 65,000,000 tons, a tax of one 
farthing per ton would realise, in round numbers, £6,70V. 

A proposed reduction of 15 per cent. in colliers’ wages in the York- 
shire district has naturally excited a good deal of murmuring on the 
part of the men. 

The case of William Trusswell, engine tenter, charged with man- 
slaughter for his conduct in the matter of the late Killmarsh colliery 
accident, has been adjourned to the next assizes in consequence of 
Twigg, the banksman, having been added to the indictment, the grand 
jury considering both equally blameable. 

At the Yorkshire Assizes Riggot v. Lucas and Johnson, was an action 
for damage sustained by reason of the defendants having mined for 
coal beneath the plaintifi’s land. The only plea was one of payment 
into Court of £20 in respect of the whole declaration, and the only 
inquiry was as to the amount of damage. The jury, after a lengthened 
inquiry, awarded the plaintiff £60. 





The Duke of Newcastle has for some time past been making an 
attempt to discover coal on his estate at Shireoaks, near Worksop. 
The undertaking which has been attended with great cost commenced 
in April, 1854, and a depth has been attained of 240 yards. A bed 
of coal is expected to be reached in about 240 vards further, and the 
sinking is proceeding at the rate of 14 feet in a fortnight. 

The Sheffield Athenzeum does not seem to be in a very flourishing 
condition, a meeting having been called a few days since to consider 
the propriety of closing the institution at the end of the current half 
year. It was resolved, however, that another effort should be made 
to raise further subscriptions. 

The foundation stone of the Leeds new workhouse is to be laid on 
Monday, April 5. 

The dividend of Messrs. Cheesebrough, wool-brokers, of Bradford, 
who suspended payment in November, is expected to be 13s. 4d. in 
the pound. The number of creditors above £10 is eighty-one, re- 
presenting debts to the extent of £475,000. Of these, seventy-six 
creditors, representing £465,060, have sivned a deed of arrangement. 

The last few days have produced the usual crop of accidents more 
or less serious. At Messrs. Fairbairn’s Machine Works, Leeds, 
James Garth, aged nineteen, an iron moulder, met with a dreadful 
death. He was engaged with the foreman and other workmen in 
cleaning a large mould preparatory to casting. The iron cover of the 
mould, weighing two tons, had been raised by four chains on a crane. 
and the foreman went underneath with a candle to examine the 
mould. He came out and pronounced it all right, and just afterwards 
the deceased, for some inexplicable reason, went partly under the 
cover. Just as it was about to be lowered to its position, one of the 
chains sudienly snapped asunder, and the heavy cover fell upon Garth, 
crushing and killing bim instantly. The foreman had his arm grazed, 
and the other men were knocked a distance of several yards, but were 
not seriously hurt. Ina few minutes the cover was again raised, but 
the deceased exhibited no signs of life. The jury, in returning a 
verdict of ‘*Accidental death,” expressed an opinion that greater 
safety might be secured by using extra chains, props, or trusses, when 
raising a heavy mould. 

Mr. A. J. Holdsworth, of Leeds, writes in the columns of the 
Leeds Mercury with reference to the vexata questio of commu- 
nication between railway passengers and those iu charge of pas- 
senger trains. Says Mr. Holdsworth:—“I have bestowed on this 
subject much consideration, and have discovered an efficient means of 
preventing accidents by railways. It is most desirable that in travel- 
ling an effectual and instantaneous oral communication should be had 
betwixt the guard and passengers, with the engine-driver; and this 
can be accomplished in the following manner:—tubes might be fixed 
longitudinally underneath each carriage, coupled to each other by 
strong vuleanised india-rubber elastic tubing, effectually jointed by 
screw couplings, easily united or disunited when required, such 
longitudinal tubing being connected by other tubing, at right angles, 
and conveyed to the engine-driver, guard, and such of the passenger 
railway carrisges as may be required. Through this tubing and its 
connected tubes, both passengers, guard, and driver can effectually 
and immediately hold conversation at any moment, whereby the 
trains can be stopped on any emergency, and the lives of passengers 
can be frequently preserved, and depredations and other annoyances 
prevented.” 

The North Eastern Railway Company have been cast in very 
heavy damages in actions for compensations claimed for injuries 
sustained by passengers at a very alarming accident at the Hull 
Station on July 26th. In one case Mr. C. T. Wake, a gentleman 
studying for the legal profession, obtained a verdict for £1,800; Mr. 
Waddington, a fellmonger and leather-dresser, was awarded £750; 
“Smith and wife” received £150; and a Mr. Short, £800. Such 
damages as these ought to make railway companies look very sharp 
atter accidents. . 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond —Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Raits.—There is a moderate demand, 

Scorcu Pig IRoN.—But little animation in this article during the past week; 
several transactions are reported at a trifle under our last week’s quotations, 
and the market has a downward tendency, closing at 56s, for cash for M.N. 
G,. M. Brands f.0.b,, at Glasgow. The shipments for the week ending the 
24th inst. were 6,500 tons against 8,100 tons the corresponding week last 
year, 

Spre_TeR has a downward tendency, and can be bought at £26 5s. per ton. 

Coprgsx.—There is but little inquiry, 

Leap is firm at prices quoted. 

Tin. —On the 23rd inst. the English smelters reduced prices £5 per ton, and 
altered the discount to the old rate of 24 per cent.; but it isunsaleable at the 
reduction. Banca is quoted at £114, and fine straits at £113. 

Tin PLATES dull of sale with a downward tendency; several parcels are 
offering at 26s., without finding buyers. 
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Tur Ava.—The Ava, lately lost near Trincomalee, was an iron 
screw steamship, of 1,600 tons, and propelled by engines of 320-horse 
power. She was launched in June, 1855, from the yard of Messrs. 
‘Todd and M‘Gregor, of Glasgow, and has been employed on the line 
between Calcutta, Madras, Ceylon, Aden, and Suez. ‘The company to 
which the Ava belonged are their own underwriters, and their last 
report stated that their insurance fund amounted to £281,740. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Lord WENSLEYDALE, V.P., in the Chair. 
ON THE DRINKING WATERS OF THE METROPOLIS. 
By Epwin Layxester, M.D., F.R.S., M.R.L 


In bringing the subject of the drinking waters of the metropolis 
before his audience, the lecturer stated that he wished to address 
them not asa chemist or a naturalist, but as a medical officer of 
health. He wished to make his lecture practical, and to answer the 
question, What water shal] we drink ? Water might be discoursed 
on as a solid, a liquid, or a vapour ; and from every point of view it 
had deep interest for man. It was as one of the great factors of the 
organic kingdoms that he must now regard it. Water was necessary 
to the formation of the tissues of both plauts and animals. Some 
water plants consisted of from 90 to 95 per cent. of water, whilst 
Profezsor Owen had estimated the solid matter of a jelly-fish 
weighing two pounds at sixteen grains. Seventy-eight parts in 
the hundred of blood, and seventy-two parts in the hundred of 
muscle was water. Most kinds of solid human food contained 
more than fifty per cent. of water. 

Water was not only necessary to the formation of animal and 
vegetable tissues, but to the introduction into the system of 
saline and organic matters, The water of the blood held 420 
grains of saline matters in solution, and the tissues also con. 
tained salts, such as phosphate of lime, which were introduced 
by the agency of water. The organised matters of the food of 
animals were taken into the blood by the agency of water. Fats 
were reduced to soluble soaps, and proteinaceous matters were 
formed into soluble albumen before being taken into the 
system. 

The great source of water for these purposes was the ocean, 
which spread over the surface of the earth, raised into the atmo- 
sphere by heat, and, precipitated again by cold, formed snow and 
rain. These collecting on the surface of the earth formed rivers, 
or penetrating the rocks appeared again as springs. Both kinds 
of water contained organic and inorganic substances. The latter 
were dissolved, the former, for the most part, suspended. In 
river waters the inorganic matters varied according to the rocks 
over which they flowed. The Dee contained five grains in the 
gallon; the Exe, fifteen grains; the Wandle, seventeen ; and the 
Thames, twenty. The organic matters of rivers are derived from 
the plants and animals which live in them, and from the vegetable 
and animal refuse cast into them. 

Spring waters contained more or less inorganic matters than 
rivers. When the quantity was large or peculiar, they were 
called mineral waters. When the salts of lime abounded they 
were called hard waters ; and when free from the salts of lime, 
and very large quantities of other salts, soft water. Spring 
waters generally contained less organic matters than river waters. 

The water used in London for drinking purposes was obtained 
from both rivers and springs. The Thames and the New River, 
and, partially, other rivers, supplied the river water. The spring 
water was of two kinds. First, from surface wells, obtained by 
digging through the gravel which covered the London clay in the 
western parts of the metropolis, and into the clay itself. Secondly, 
from deep wells, which generably passed through the London 
clay and penetrated the chalk below. The surface wells received 
the soakage of the water which fell over London, and the water 
was contaminated by the contents of cesspools, drains, and 
sewers. The deep wells received their supply of water from the 
chalk which formed the sides of the great “* London Basin.” All 
these waters contain more or less of the following mineral con- 
stituents :— 

1. Carbonate of Lime, of which 3 to 17 grains are contained in 
the gallon. Although insoluble itself it is held in solution by 
carbonic acid. This gas is produced by the decomposition of 
organic matters, aud is one source of the carbonate of lime in 
the surface well waters. The carbonate of lime is the most 
common source of the hardness of the waters of London. It 
may be got rid of by Clark’s process, which consists in adding 
lime to the water; the lime combines with the carbonic acid, 
and throws down a double quantity of carbonate of lime; that 
is, the carbonate formed and that held in solution. This process 
would greatly improve the Thames water. It throws down not 
only carbonate of lime, but a considerable quantity of organic 
matter. ‘This plan is carried out most successfully on a large 
scale at Plumstead. It was recommended by the Government 
Commissioners, on account of its “ health, comfort, and 
economy.” 

2. Sulphate of Lime existed in the proportion of from 1 to 15 
grains in the gallon. It decomposes in contact with organic 
matters, and produces sulphuretted hydrogen. Very small 
quantities of organic matter serve to produce this effect. 

3. Chloride of Sodium existed in Thames water in from 1 to 
4 grains in the gallon; in deep wells, from 10 to 17 grains; and 
in surface wells, from 20 to 40 grains. In the Thames it might 
be the produce of the tide ; in the deep wells it was washed out 
of the chalk; but in the surface wells, where it was most 
abundant, there could be little doubt that it was derived from 
the animal and vegetable refuse of the houses through which it 
percolated. The analyses of above one hundred of these wells 
showed that they were all equally open to suspicion on this point. 

4. Phosphates and Silica existed in all the London waters, in 
small quantities. 

5. Ammdénia also had been detected in small quantities in the 
Thames, in much larger and more appreciable quantities in the 
surface wells. This substance was the result of the decom- 
position of animal matter; and in the surface wells was un- 
doubtedly derived from human excretions. 

6. Nitrates resulted from the oxidation of the ammonia. 
They were absent in deep wells; existed only in very small 
quantities in the Thames, but in large and sometimes even 
dangerous quantities in surface wells. In one water, examined 
by Mr. Noad, above fifty grains in the gallon were detected. 

The organic matters were not injurious when fresh or recent, 
but they a-sumed certain conditions of decomposition, which occa- 
sionally rendered them deadly. Their influence might be estimated 
by the case of the Lambeth and Vauxhall Water Company's 
supply, during the years 1848 and 1854—two years in which 
cholera visited London, In 1848, both companies derived their 
supply of water from the Thames, at Battersea, and both sup- 
plied the same district with water, and the houses supplied were 
equally visited with cholera. But in 1854, the Lambeth 
Company obtained an improved supply high up the Thames, at 
Ditton. The consequence was, according to Dr. Snow’s calcula- 
tions, that the deaths amongst the population supplied by the 
Vauxhall Company, as compared with the Lambeth, was as 
seven to one; according to the most favourable view of the case, 
2s given by Mr. Swain, it was three and half to one. There was 
nothing to account for this difference but the larger quantity of 
organic impurity in the water supplied by the Vauxhall Com- 
pany, which still obtained water from the more impure source. 
The outbreak of cholera in the Golden-square district, in 
September, 1854, was traced to the pump in Broad-street, which 
was subsequently found to have communicated with the drain of 
a neighbouring house. Other cases of disease connected with 


the contamination of water by organic matter were related. 





It appeared, also, that water containing organic matter acted 
on lead, and thus added another source of poisoning to its own. 
This had been pointed out by Mr. Noad and Dr. Medlock. The 
latter chemist held that nitrous acid was formed from the organic 
matter which, uniting with the lead, formed a quadribasic nitrite of 
lead. This yielded up its oxide of lead to carbonic acid, forming 
an insoluble carbonate of lead, leaving the nitrous acid free to act 
on further quantities of lead. Dr. Medlock explained the action 
of distilled water on lead as resulting from the water being 
distilled from water containing organic matter. Water carefully 
re-distilled did not act on lead, But Mr. Faraday had found 
that water obtained from melting pure ice was the purest water 
that could be obtained, and it was shown that this water acted 
on lead. Organic matters in standing water underwent a kind 
of fermentation, by which carbonic acid, sulphuretted hydrogen, 
and other gases were got rid of, and nitric acid was formed. The 
water thus underwent a process of self-purification. This 
occurred in Thames water, and accounted for the fact that ships 
were often supplied with water from the Thames below London- 
bridge. This water was dangerous to drink before or during the 
fermenting process. 

The appreciation of small quantities of organic matters by 
chemical processes, was a difficult process. During the evaporation 
of water, the organic matters were dissipated, and not all left 
in the evaporating basin. 

The microscope was an important aid. It detected the nature 
of organic impurities. These consist of dead and living animal 
and vegetable matters. The dead consisted of the tissues of 
animals and plants. The source of these impurities could, in 
some instances, be made manifest. Such impurities were very 
manifest in the Thames and surface well waters; scarcely to be 
detected in the deep well waters. The living matters consisted 
ef plants and animals. Amongst the plants were to be found 
forms of desmidie, diatomacee, and conferve. Some forms of 
the latter family were especially characteristic of impure waters. 
One form, the calothrix nivea, was found most abundant in 
water containing sulphuretted hydrogen. The filaments of 
microscopic fungi had been found in impure well water. They 
had been detected in several waters known to have been pro- 
ductive of disease. The lecturer had recorded two instances 
(Quarterly Journal of Microscopical Science, vol. iv. p. 270), and 
others had been published. 

Amongst the living animals, the forms of infusoria were most 
abundant. These were frequently indicative of the impure con- 
dition of water. Eggs of the higher animals were not unfre- 
quently found in the Thames water; and some of these 


| undoubtedly belonged to those forms of annulosa, which find 


their highest development in the human body. 

Many of these furms of animal and vegetable life are not in- 
jurious in themselves ; but they are most numerous where there 
is the greatest amount of impurity, and are a measure of the 
greater or less objectionable nature of a water for drinking 


purposes. They were not present in water freshly drawn from 
deep wells. 
From these circumstances it was concluded, that the 


water from deep wells was most desirable and unobjection- 
able as drinking water; that the water from surface 
wells ought, under no circumstances, to be drunk at all; 
and that if Thames water was used it ought to be 
filtered, or, what is better, boiled and filtered. Boiling 
expelled the carbonic acid from the water, and rendered it 
vapid ; but its briskness might be restored by passing it through 
the gasogene. In the filtration of water various agents may be 
used, as sand, sponge, charcoal, rock, &c. The most effectual is 
animal charcoal, which may be introduced into any of the ordi- 
nary forms of filter. Dr. Medlock had shown that the addition 
of iron to water containing organic impurities precipitated them 
without rendering the water metallic. Water which had been 
filtered in contact with iron twelve months since was exhibited, 
and compared with water which had not been thus filtered ; the 
latter showed a large quantity of impure vegetable growth, 
whilst the former was quite pure. Water which. had been ob- 
tained from the wells at Watford three years ago was also ex- 
hibited, and showed no signs of vegetation ; also water which 
had undergone “ Clark’s process,’ and was equally pure. 





Lord WENSLEYDALE, V.P., in the Chair. 

ON SOME OF THE IMPROVEMENTS IN LOCKS SINCE THE GREAT 
EXHIBITION OF 1851. 
By Epuunp Becgett Denson, Esq., M.A., Q.C., M.R.L 

Ir is impossible to give an intelligible abstract of the mechanical 
details of this lecture without drawings ; but the substance of it 
will be found, among other matters relating to locks, in the second 
edition of Mr. Denison’s book on “ Clocks and Locks,*” reprinted, 
with additions, from the “ Encyclopedia Britannica.” 

He proposed to take up the subject where it was left by the late 
Professor Cowper, in a lecture here in 1852. Mr. Cowper had 
been one of the arbitrators in the case of Hobbs versus Bramah, 
and he explained in that lecture the mode in which both the 
Bramah and Chubb locks had been picked by Mr. Hobbs in 1851; 
which applied equally to every English lock then in existence, of 
a higher order than the common warded locks, which had long 
been known to possess no security at all. 

Mr Denison said he believed there was still a notion prevailing 
among persons who ought to know better, that the picking of 
locks by this method required singular skill and dexterity, such 
as need not be feared from ordinary lock-pickers. That was 
quite a mistake, now that the method is so well known to every- 
body in the lock trade, and to everybody who takes the trouble 
to look into any modern bvok on locks. The long delay of the 
thieves who opened the box with a Chubb lock on the South- 
Eastern Railway, in the gold-dust robbery, only proved that they 
were grossly ignorant of their business. Any moderately good 
hand, among not merely Mr. Hobbs’, but Mr. Chubb’s own 
workmen, would have opened the box, and shut it again, between 
London and Reigate. Indeed, in a trial before Lord Campbell, 
a few years ago, one of Mr. Chubb’s men confessed that the 
picking of one of his locks, or of any others then known to him, 
was merely a question of time ; and Mr. Hobbs has several times 
said in public, that he is acquainted with persons, both in the 
trade and out of it, who can pick locks quicker than he can, now 
that the proper way of doing it is known. 

Moreover, the time required to pick the best locks of the usual 
construction is really very small. Mr. Denison said he had seen 
one of the newest Bramah locks, with eight sliders, or eight slits 
in the key, picked in less than four minutes ; and it is part of the 
regular business of Mr. Hobbs’ shop in Cheapside, to send men 
to vpen Chubb, and Bramah, and other locks of which the keys 
have been lost, or which have got out of order. 

- For this and other reasons, more fully explained in the book 
referred to, the Bramah or Mordan lock, which has not been at 
all improved since 1851, has no longer any pretence to be 
reckoned among the secure class of locks, but ought to rank 
with others—if nut below them,—which are now sold for much 
less, such as Tucker’s, Parnell’s, and Hobbs’ cheap locks, even 








* Published by A, and C, Black, Edinburgh ; and sold at Dent's, 61, Strand- 








those which have not the addition to be tioned tly. 
One of the good effects of the exposure and defeat of our best 
locks has been the invention of a ter variety of really dif- 
ferent locks in the last six years iat the previous sixty or 
six hundred. The competition thus arising, and especially the 
establishment of a lock factory by Mr. Hobbs himself, where 
locks are made by machinery (like Colt’s revolvers and the 
American clocks), has effected a very great reduction in their 
price. The common three-inch drawer locks, with four tumblers, 
equal to the best locks of 1851, are now sold by him at 27s. a 
dozen, and by Mr. Tucker, and, perhaps, other makers, at about 
the same price. It may be as well to mention that the piece 
called the “ detector,” by which the Chubb lock gained so much 
of its celebrity, is of no use whatever towards the prevention of 
picking by the method which is now generally connected with 
Mr. Hobbs’s name ; though it is in reality much older, and been 
actually published in a former edition of the “ Encyclopmdia 
Britannica,” thirty years ago, as applicable to the Bramah lock 
as first made, without false notches; only no one had ever 
thought of applying it to tumbler locks, which were invariably 
made without false notches before 1851, with the single exception 
of Strutt’s lock, which was invented in 1819, but never came 
into general use. 

It should be observed that the mere variety of locks of dif- 
ferent constructions, and the same outward aspect, is, to a certain 
extent, a source of security, Formerly, a thief knew almost by 
looking at the key-hole, of whose make and of what construc- 
tion a lock was; but there are now so many locks and keys, all 
of the same general appearance, that you can no longer tell by 
the mere look of ‘he outside what kind of machinery you have 
to deal with inside; any more than Mr. Hobbs knew, when he 
accepted a challenge to pick one of Mr. Cotterill’s locks, that it 
contained an additional contrivance not to be found in those 
locks as generally made and sold, and, therefore, of course, he 
failed, though the Cotterill locks commonly sold are quite as 
easy to pick as Bramah's, and in just the same way. 

The principle of all locks above the rank of the common 
warded locks, whatever may be the details of their arrangement, 
is this :—There are a number of similar pieces (which may have 
the name of tumblers, levers, sliders, discs, rings, or pins, accord- 
ing to circumstances), each with a notch init at a different place; 
and, until all these notches are brought together into one given 
position, the pieces in question, or some of them, prevent the 
passage of another piece in the lock, on which its opening 
depends. Mr. Denison exhibited a model, made not to resemble 
any particular lock, but to illustrate this general principle of 
them all ; and he showed on it the application of the “tentative” 
mode of picking by applying pressure to the bolt, and then gently 
moving each of the tumblers or sliders, &c., in succession, on 
which any pressure is felt, until all their notches come under the 
piece which has to enter them, and then the bolt yields to the 
pressure, and goes back. 

As soon as the viucibility of all the best English locks by this 
method had been demonstrated in 1851, the makers of tumbler 
locks began re-inventing several old contrivances, and especially 
the false notches of Strutt’s lock of 1819, or, ic may be said, of 
Bramah’s lock of 1817 ; for all the good Bramah locks (including 
the very one on which Mr. Hobbs won the 200 guineas) had been 
made with false notches since that time; and tumbler locks in 
America had also had them, as well as other contrivances since 
introduced here, but without defeating the art of the lock-picker. 
False notches do, undoubtedly, increase the difficulty of picking, 
and the time required for doing it ; but the facts already men- 
tioned are quite sufficient to show that they do nothing more. 
Of course, that is worth something; but it is very far short of 
restoring the Chubb and Bramah locks, for instance, to the posi- 
tion which they enjoyed while the tentative method of picking 
was unknown, and when they were really impregnable by any 
know mode of manipulation. 

The first invention which really defeated this process of lock- 
picking was, appropriately enough, Mr. Hobbs’ own, What he 
calls his “ protector,” or moveable stump lock, is so made, that as 
soon as you try to make the bolt press upon the tumblers, the 
pressure is taken eff them altogether, and transferred to a fixed 
pin in the lock, which would prevent it from being opened in 
that state of things, even if all the tumblers were then raised to 
the proper height. This is done by the moveable stump, for a de- 
scription of which we must refer to the book above-mentioned, 


-| or to the “ Rudimentary Treatise on Locks,” in Weale’s Series. 


This invention, in ita present form, is perfectly effectual against 
any mode of picking yet known. At any rate, a challenge to 
attempt it was refused by the same Mr. Goater, who confessed at 
the trial above referred to, that he could pick the locks of his 
own master, Mr. Chubb, and pretended to be able to pick any 
others as well, and had really picked one of Hobbs’ locks as 
they were made at first. This ‘ protector” lock, it should be 
observed, is quite distinct from the great American lock with a 
changeable key, also made by Mr. Hobbs here, but invented by 
Day and Newell, of New York, a far more complicated and ex- 
pensive machine, and with the disadvantage of requiring a very 
large key, and, apparently not more real security than the “ pro- 
tector” lock, except so far as the power of changing the lock by 
re-arranging the ‘‘ bits” of the key may be supposed to increase 
its security by guarding against the risk of an impression being 
taken from the key; and the lock is also not without some 
special risks of its own, which might have remarkably unpleasant 
consequences, if the key got into the hands of a mischievous 
person, either while the lock is open or shut. 

A variety of inventions are described in the above-mentioned 
book on “ Clocks and Locks,” and in the large volume on locks, 
published by Mr. Price, of Wolverhampton, all aiming at the 
same object as the moveable stump, but very few of them doing 
it successfully. Revolving curtains and barrels, and “ detention 
catches,” and “ self-acting,” and ‘“ double-action levers,” and a 
variety of otlrer recent inventions of old and new things, may be 
dismissed at once with the same remark as the false notches; 
viz, that they make a lock more troublesome to pick, but they 
do no more ; and they are all only more complicated contrivances 
for doing that incompletely which is done completely and with 
great simplicity by the moveable stump of the ‘ protector lock.” 

The only inventions of this class which Mr. Denison thought 
deserving of special notice, were a series of locks by Mr. Tucker, 
of Fleet-street, of which specimens were exhibited, with a large 
model of one of them, as of the other locke described in the lec- 
ture. They have also the merit of being simple and cheap, and 
unlikely to get out of order, and if not equal to Mr. Hobbs’ in 
security, they would baffle any but a very first-rate hand at lock- 
picking, and are certainly superior to several more expensive 
locks which profess to defeat the tentative mode of picking. 

The lecturer also described and exhibited a lock of an entirely 
different construction, invented by himself. It is not intended 
for furniture and small work, but for doors of safes, prisons, and 
other places where a lock of great strength as well as security is 
required. A description of it will be found in all the three books 
above-mentioned, and it is the ovly English lock to which the 
merit of security against any known method of picking is ascribed 


by Mr. Hobbs, in the “ Rudimentary Treatise on Lucks.” Its 
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peculiarities and advantages are, besides the important one 
already mentioned : First, that a large and strong lock requires 
only a very small key. (2,) It requires no key to lock it, but 
merely the turning of a handle, the key being required for un- 
locking only. This obviates the necessity fur leaving your keys 
in the hands of other persons, if you are only present when you 
want to open your door or safe, and also removes the temptation 
to leave them in the locks, which affords great facilities for hav- 
ing impressions taken from them. (3.) ‘The keyhole is so small 
that no instrument strong enough to force the lock can be got 
in. (4.) The keyhole is kept closed by a spring plate or curtain, 
which is pushed in by the key; and, when the lock is open, no 
instrument whatever can be got into the keyhole to explore the 
lock. (5.) This curtain also keeps out dirt and damp air, which 
frequently cause locks to get out of order, or, at any rate, to 
want cleaning. (6.) There are no tumbler springs, and so the 
tumblers can neither fail from the springs breaking, nor can they 
stick together; both of which things not unfrequently happen 
in tumbler locks with springs, and without separating plates. 
(7.) The moving pieces in the lock are as few as possible, being 
in fact none but the bolt, the tumblers, and the curtain, (8.) 
Hence, also, the lock is easy to make, and cheap, and requires no 
fine work to prevent friction of the parts, and make it move 
easily. It is not patented; the inventor being one of that in- 
creasing number of persons who think that patents are an ob- 
struction to science, and waste more money than they gain for 
real inventors, whatever they may do for patent-agents and 
patent-buyers. One of the locks exhibited on this construction 
was made by Mr. Chubb; and Mr. Hobbs also applies them to 
safes, &c., when ordered, though they are not yet made for sale. 

The spring-curtain of this lock may be adapted to almost any 
other, and is particularly recommended for street-door or “ latch” 
locks, as they are called, which are very liable, in such towns as 
London, to be spoiled, or put out of order, by the action of the 
air and dirt upon them. Mr. Hobbs adds this curtain to his 
latch locks for a trifling extra charge, the cost of making it being 
insignificant ; and it supersedes the necessity for an external 
“ scutcheon ” on the keyhole, which seldom keeps long in action, 
and is not so effectual as this self-acting curtain. 

Mr. Denison also exhibited three small bells, made by Mr. 
Mears: one of the same metal as the great bell of Westminster, 
which he is now re-casting ; another, with the adddition of as 
much silver as would amount to 1 ewt., and cost £500 in a 16- 
ton bell ; and the third with rather more. These bells clearly 
bore out the statement made in the lecture on bells Jast year, 
that the tone would not be improved by adding silver, of which 
also no trace had been found in any old bell-metal that has been 
analysed. 


~~ 





Lord WeEnsLEYDALE, V.P., in the Chair. 
ON ROTARY STABILITY; AND ITS APPLICATIONS TO ASTRO- 
NOMICAL OBSERVATIONS ON BOARD SHIPS. 
By Rev. Bapen Powett, M.A. F.RS., F.G.S., F.R.A.S, 
Savilian Prof, of Geometry, Oxford. 


Tue subject of rotary motion, especially when taking place 
under those combinations which are presented in the gyroscope, 
or free balanced revolver, has attracted much attention at the 
present day; and though the primary mechanical principles 
bearing upon it had been long since understood and acknowledged 
in theory, yet the practical results to which they might lead had 
been so little considered, that when first tangibly exhibited they 
excited unbounded surprise. 

Even some scientific persons were ata loss to account for 
them, or sceptical as to their real nature; especially when they 
witnessed the wonderful results obtained by M. Foucault, ap- 
parently subverting the laws of equilibrium, and looking more 
like magic or legerdemain than sober philosophical experiments. 
Yet while these results excited so much wonder when exbibited 
with a refined apparatus, and in a scientific form, it was forgotten 
how perfectly similar, and equally paradoxical in its nature, is 
the common and familiar result of a top sustained by the mere 
act of spinning in a position from which it directly falls when 
the rotation ceases. 

Some results of thia kind, which had then become known, 
were on a former occasion brought under the notice of the 
members of the Royal Institution (March 3, 1854*). On that 
occasion, therefore, the discussion was confined to the principle 
of “ composition of rotations,” and those applications of it which 
had been found in certain rotary phenomena of projectiles, 
illustrated by the gyroscope in its several earlier forms as 
successively modified by Bonenberger, Atkinson, Fessel, and 
Wheatstone, showing the identity of these results’ on a small 
scale with the grand cosmical phenomeuon of the precession of 
equinoxes. Since the date of that lecture, the striking results 
produced by merely carrying out the same principles, and 
applying the gyroscope to demonstrate directly the tact of the 
earth's rotation, as well as under other conditions to point to 
the poles, by M. Foucault, have become familiarly known. It is, 
however, au act of justice to mention that the former result (the 
proof of the earth’s rotation) was eighteen years before fully 
pointed out by Mr. Sang,* of Edinburgh, and only not practically 
accomplished from the expense of the necessary apparatus. In 
recurring to the subject on the present vccasion, the object is to 
explain another application of the same principles, jike the 
former very obvious wher once disclosed ; but which nevertheless 
remained unknown and unthought of until it was pointed out 
and actually effected by the inventions of Prof. C. P. Smyth: the 
use of rotary apparatus for giving an invariable plane or plat- 
form for astronomical instruments used at sea. ‘lo reader the 
subject intelligible it is necessary to recur to two sin.ple first 
principles in dynamics, which, when distinctly appreiended, 
give the clue to the whole of the applications. 

The first of these is the tendency of a body in rotation to 
retain that rotation in the same plane, when perfectly balanced, 
irrespective of the motion of external objects, which is termed 
“the fixity of the plane of rotation.” 

Thesecond is “ the composition of rotary moticn :” or that when 
a force is impressed on a body in rotation, it does not show 
itself directly, but is compounded with the first motion; so that 
the rotation takes an intermediate direction, or the axis shifts its 
position in space. This being the cause of the motion of the 
earth’s axis, giving rise to the precession of equinoxes, it is 
called generally a “ precessional motion.” 

The principle of fixity of the plane of rotation had been 
universally recognised in theory; and it could not have been 
doubted that in proportion to the momentum acquired by 
giving immense velocity to the rotating mass, this constancy 
would be more vigorously displayed; yet perhaps few were 
prepared for the actual result as exhibited by M. Foucault : 
even when the principle was acknowledged, nothing could seem 
more astonishing than the obstinate resistance of the dise to any 
inclination from its original plane of rotation ; which no ordinary 
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degree of force would overcome. This principle is that chiefly 
referred to in the inventions about to be described, where the 
effect depends essentially on the great amount of resistance 
thus offered to any angular motion impressed by an extraneous 
cause on a perfectly balanced revolving heavy disc. 

When we consider the vast amount of precautions taken by 
astronomers for securing the stability of their instruments, and 
the careful plans adopted for guarding against every imaginable 
cause of disturbance on land, it may seem surprising that even 
any attempt should be made to carry on such operations at sea. 
Yet it is a matter of necessity : some observations must be made 
for determining the place of the ship, on which its safety depends; 
and other cases often occur when phenomena of great value to 
astronomy—the science without which the ship could not be 
navigated—are required to be observed at sea; or may, perhaps, 
only be visible at positions out on the ocean. The most im- 
portant of these observations are those of the altitudes of the 
heavenly bodies, on which depends both the determination of the 
latitude, and the correction of time essential to finding the longi- 
tude; and for this purpose there is a necessity fur a well defined 
horizon, which it is often impossible to obtain from the state of 
the atmosphere in its lower parts, though the sun or star can be 
distinctly seen above, and this more especially at night ; yet the 
aufety of the ship may essentially depend on such an observation. 

Hence various plans have been resorted to for obtaining an 
artificial horizon. Simple reflection from the surface of a liquid 
can hardly ever be practicable, on account of the motion of the 
ship, though it is the usual substitute on land; by the reflected 
image, seen as much below the true horizon as the object is 
above it. 

The most celebrated attempt to substitute some other principle 
was an application of rotary motion, devised by the late Mr. 
Troughton, 1820, It consists in causing a dise, truly balanced 
on a fixed pivot, to spin round with great velocity, so as to keep 
up its motion during the time required for an observation, known 
by the name of “Troughton’s top.” The disc carries a plane 
reflector on its upper surface ; and, being a cylinder hollowed out 
at its lower end, and the point of support within, the centre of 
gravity is thrown beyond, so that it is in stable equilibrium 
when at rest. The velocity is communicated by a separate 
train of wheels, from which it can be instantly detached ; thus 
from the principle of fixity of the plane of rotation, it was ex- 
pected that the reflecting surface would preserve its level, not- 
withstanding the motion of the ship. 

It may be proper here to observe, that, simple as this idea was, 
the practical application of it involved several instances of those 
mechanical resources which its inventor could so readily supply. 
One of these (of importance in all similar instruments) is the 
means of obviating the unavoidable inequalities of density in 
different parts of the most accurately cast metallic disc, as well 
as defects in accuracy of form, which affect the perfect equili- 
brium. These were remedied by plugs, or small pieces of metal, 
screwed more or less deeply into holes made for them at opposite 
parts of the circumference, three vertically, and three horizon- 
tally placed, by which, in successive trials, a complete compensa- 
tion was effected. 

The method was, however, found practically to fail; and the 
failure has been since traced to another mechanical principle. 
The pivot partakes in the irregular motion of the ship. When 
the dise is not revoiving, this motion is in turn communicated 
to the disc; and, the centre of gravity being below—the very 
circumstance which gives it stability on land—causes it to 
acquire an oscillatory movement. When in rotation, this does 
not show itself directly, but is compounded with the rotation, 
and causes a precessional motion, which is fatal to its use asa 
horizontal reflector. 

Hence, if the centre of gravity coincided with the point of sup- 
port, as would be most readily done by suspending the revolving 
dise in gymbals in the manner of Bonenberger’s machine, this 
cause of regularity would be avoided. By this means it would 
preserve its original level; but this would not necessarily nor 
usually be the true horizontal level. 

(To be continued.) 
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Viscount Durrertn, the Rev. Frederick Smithe, M.A., Church + 


Deen, Gloucestershire, and the Rey. William Arthur Jones, M.A., 
Taunton, were elected Fellows. 

The following communication was read :— 

“On the Succession of Rocks in the Northern Highlands, from 


the oldest Gneiss, through Strata of Cambrian and Lower ! 


Silurian age, to the Old Red Sandstone inclusive.” By Sir R. I. 
Murehison, F’.RS., V.P.G.S. 

This memoir comprised a general sketch of the succession of 
the stratified rock-masses occupying the northernmost counties 
of Scotiand (Sutherland, Caithness, and Ross), as determined by 
former obzervations of Prof. Sedgwick and the author, and of 
Macculloch, Jameson, Cunningham, Miller, and Nicol, and by 
the recent discoveries of Mr. Peach. In the commencement, Sir 
Roderick, having referred to the long-held opinion that the 
great mountainous masses of red conglomerate and sandstone of 
the west coast were detached portions of the Old Red Sandstone, 
alluded to Mr. C. Peach's discovery (in 1854) of organic remains in 


the limestone of Durness, which led the author to revisit the | 


Highlands (accompanied by Prof. Nicol), when having found 
still more fossils, he expressed his conviction (at the British 
Association, Glasgow Meeting, 1854) that the quartzites of 
Sutherland and their subordinate limestones were of Lower 
Silurian age ; and was strengthened in the opinion (which he had 
already published) that large portions of the crystalline rocks of 
the Highlands would prove to be the equivalents of Lower 
Silurian deposits in the South of Scotland. In 1856 Colonel 
James and Prof. Nicol separately observed the unconformable 
overlap of the great conglomerates by the quartzite series ; and 
the latter geologist greatly extended all previous observations, 
and communiested to the Society a memuir, showing that the 
old gneiss und its superposed conglomerate, as seen along a very 
extensive region of the western coast, tormed the buttresses 
upon which all the crystalline quartz-rock and limestone of the 
western parts of Ross-shire and Sutherlandsbire reposed. At 
the same time Prof. Nicol hypothetically suggested, that, until 
the evidence of fossils was more complete, the quartzite and 
limestone might be considered as the equivalent of the Carboni- 
ferous series of the South of Scotland. Another hypothesis, 
which had been propounded by the late Mr. Hugh Miller, 
regarded the quartz-rocks and hard limestones of Sutherland 
merely as the metamorphosed representatives of the Old Redand 
Caithness series of the Eastern Coast. x 

Both of these hypotheses, however, seemed to the author to be 
quite incompatible with the physical order of the rock-masses in 

uestion ; for, according to the observations’ made long ago by 


’rof. Sedgwick and himself, the above-mentioned crystalline | 


rocks, in the lower part of which the Durness fossils have 
recently been found, are the inferior members of the great 
undulating mass of micaceous and schistose rocks, which, rolling 
over to Caithness on the east, there constitute the basis out 
of which the bottom strata of the Old Red Sandstone are chiefly 
formed. 
Of late, Mr. Peach has, by his untiring perseverance, obtained 
a still larger collection of fossils from Durness, and in 
better preservation than those found in 1854, and Mr. Salter 
finds that this collection of well-defined forms comprises genera 
belonging only to the Lower Silurian of North America. 
Hence all doubt is now dispelled ; and the author, following up 
the suggestions which he offered at the Glasgow Meeting of the 
British Association, describes in the present paper these rocks 
and their fossils; defining the great unfossi iferous conglomerate- 
masses of Sutherland as of Cambrian age; the quartzites and 
limestones as Lower Silurian; and the overlying micaceous and 
gneissose schists and flagstones as also of Silurian age. 
In the body of the memoir, Sir Roderick, after a brief notice 
of the “ fundamental gneiss,” described the ‘* Cambrian red sand- 
stone and conglomerate,” alluding to the faithful descriptions 
by Hugh Miller and Nicol. He also detailed certain subsequent 
obsevations of Colonel James and Mr. Peach on the unconformity 
of these rocks to the overlying quartzites, and on the great dis- 
locations exhibited in these masses; and he also noticed the 
discovery of a porphyry between the gneiss and the conglomerate 
by the latter observer. 
The “ Lower Silurian rocks, in the form of quartz-rock, crystal- 
line limestone, chloritic and micaceous schists, and younger 
gneiss,” were then described. The fossils from the quartz-rock 
consist of small annelide tubes now named Serpulites Maccullochii, 
and traces of fucoids. These fossils were long ago noticed, but 
of late they have been traced in beds for great distances by Mr. 
Peach. The strong band of limestone between two quartz-rocks 
is estimated by Colonel James to lie about 809 feet above the 
base of the series, and is of great extent. The fossils detected in 
it have beeen determined by Mr. Salter to be Maclurea Peachii, 
spec. nov. (and its curious twisted operculum), Ophileta compacta, 
well known in Canada, Oncoceras, spec., and Orthoceras, a smooth 
species with a compressed siphuncle. They all closely resemble 
fossils of the Lower Silurian rocks of North America, which 
range from the Calciferous rock up to the Trenton limestone, 
both inclusive ; a group especially to be found in the limestones 
of the Ottawa River in Canada. 
Passing across Ross-shire in a more southern parallel, from 
Loch Duich in Kintail, on the west, to the frontier of the Old 
Red Sandstone on the east, the general succession of rocks was 
described to be much the same as that in North-west Sutherland- 
shire, though there are considerable changes of lithological 
character when the same rocks are followed southwards or south- 
south-west upon their strike ; and the author stated his belief, 
that not only may the regularly bedded limestones which are 
intercalated in the chloritic and quartzose rocks of Dumbarton- 
shire be classed with some of the oldest of those stratified 
masses which, like the limestones of Sutherland, are unquestion- 
ably of Lower Silurian age, but that the vast and evidently over- 
lying masses of mica-schist and quartzose-gneissic flagrocks of 
| the Breadalbane district may be some day found to be simply 
| the prolongations of the micaceous flagstones of the North- 
| western Highlands above alluded to, as overlying the quartz- 
rock and fossiliferous limestone : further, that in the still higher 
| limestones and schists seen on the banks of Loch Tay, we may 
| speculate on the existence of the equivalents of younger and 
| higher strata than any which are observed in the Northern 
; Counties. 
After some observations on the truly stratified condition of 
these micaceous and gneissose schists (younger gneiss) of the 
Highlands, Sir Roderick proceeded to the consideration of the 
| * Uld Red Sandstone of the North-east of Seotland;” defining 
| the tripartite division of this great series, and demonstrating 

that the beds with Cephalasyis Lyellii and Pterygotus Axnglicus 
| of Forfarshire really lie at the base of the series, and are certainly 
| of greater antiquity than the bituminous fossil-bearing schists of 
| Caithness. This division is in accordance with the relations of 
, the deposits of the Devonian period, as seen in Devonshire and 

Germany ; though the lowest member of the Old Red of Scotland 
has no representative in the Devonian rocks of Russia. The 
| Caithness flagstones were described as being in the middle of the 
series ; whilst the underlying conglomerates and sandstones were 
shown to be the true equivalents of the Cephalaspis-beds of 
Forfarshire, and of the lower cornstone-atrata of Herefordshire, 
which there graduate downwards, through the tilestones, into 
the uppermost Silurian recks of Ludlow. 

The Old Rea rocks of the North Highlands were described in 
| more or leas detail by the author, who showed that the group, as 
seen in Caithness and the Orkney Islands, is composed of —1st, 
lower red conglomerate and sandstones; 2nd, grey and dark- 
eoloured flagstones and schists, both bituminous and calcareous 
(this portion being in Elginshire and Murraysbire represented by 
Cornstones); and $rd, upper red sandstones. The North 
Scottish Old Red contains one great inferior portion which has 
| no representative in the Devonian rocks of some foreign coun- 
| tries, though it is completely represented in all its parts in other 

tracts both of Britain and the Continent. 

Having next described the conditions under which many of 
| the species of fish (at least twenty-one) found fossil in Caithness 
| and Cromarty occur in Russia commingled with the middle 
| Devonian mollusks of Devon, the Boulonnais, and the khine ; 
and having pointed out that the lowest member of the Devo- 
nian series, with its Cephalaspides, is wanting in Russia, Sir 
Roderick insisted on the importance of the Devonian sevies in 
the scale of formations, and on the fact that the Qld Red con- 
glomerates, ichthyolitic schists, and cornstones, with the over- 
lying sandstones of Scotland and Herefordshire fully represent 
in time the Devonian rocks of the South of England and the 
Continent, so full of corals, crinoids, and marine mollusks. 

Some brief observations on the Newer Red Sandstone of the 
West Coast of Ross-shire, and the Lias and Uolitie deposits of 
the North of Scotland and the Western Isles, concluded this 
paper. er 

A series of the fossils from Durness was exhibited in illus- 
tration of the memoir, which was also illustrated by a new 
geological map of the Northern Highlands, and by a large 

general section across the North of Scotland. 

A crystal of transparent cale-spar from Iceland, of unusual 
size, was exhibited by Prof. Tennant, F.G.S, 





Warer Svurrty or Lisson.—A magnificent aqueduct conveys 
water across the city. Several rivers are carried into this enormous 
work, which at one part is 263 feet high, and 107 feet broad. He 
walked in this aqueduct for 3} miles without having occasion to 
stoop, and found it well ventilated and lighted. The work is a proot 
that there was a time when enterprise and spirit had free work in the 
country, _ The aqueduct, was constructed before the earthquake, and 
by that convulsion only one stone was displaced. The immense Te~ 
servoir, with which the aqueduct tes, holds as much as 
5,000 pipes of water—Lecture at Colchester by the Rev. Barton Lodge 
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HOPKINSON’S IMPROVEMENTS IN STEAM-ENGINES. 


Patent patep Ist Avcust, 1857. 


Fic.! at 


Tus invention, by William Hopkinson, engineer, of Iuddersfield, 
has reference partly to the working of the slide valves of steam- 


engines, and partly to the arrangement of the parts of engines having | 


two steam cylinders. The first improvement relating to the working 
of slide valves is an arrangement of valve gear, by which the motion 
of the slide is so moditied as to be relatively slower in the middle and 
more rapid near the extremes of its traverse, as compared with the 
like motion derived from the common eccentric. 


pair of equal and similar oval or elliptical toothed wheels, the first of 
which is tixed on the fly wheel shaft, the second on a counter shaft or 


separate stud, the connecting rod being attached to the second wheel | 


by a pin or stud inserted in such a position that it shall always be at 
one of the dead points in its orbit at the same time that the trans- 


verse axis or diameter of the first wheel isin a line with the conjugate | 


axis or diameter of the second wheel: the etlect of this arrangement 
is, that the steam ways are opened and closed quickly by the rapid 
movement of the slide when near the limits of its traverse; while, in 
consequence of its retardation in the middle of its course, the lap is 
caused to dwell longer over the ports, a mode of working which 
operates beneficially, by cutting off the steam early and allowing it 
to act by expansion during the remaining part of thestroke. In the 
most ordinary and familiar position of a pair of wheels such as those 


described— namely, that in which a line joining their centres of | 


motion will lie in the same direction with the connecting rod, the pin 
or stud, by which the latter is attached, will be in the conjugate 
diameter of the second wheel. The arrangement in this case is shown 
in Fig. 1, in which a! is the tirst wheel, or that on the fly-wheel shaft; 
a, the second wheel, or that on the counter shaft ; } is the connecting 
rod; a, the pin by which it is attached to the wheel a? ; cis the valve 
lever. If, however, the line joining the centres of motion of the two 
wheels is at right angles to the direction of the connecting rod, the 
pin or stud by which the latter is attached must be in the transverse 
diameter of the second wheel as the pin x? is represented on the wheel 
nin Fig. 5. If the line joining the centres of motion of the two 
wheels forms an oblique angle with the direction of the connecting 
rod, the angular distance of the pin or stud from the conjugate 
diameter of the second wheel must be equal to that angle. The 
second improvement in the working of slide valves is an arrange- 
ment of valve gear, by which the length of the arc, through which 
the yalve lever vibrates, is made subject to variation while the engine 
isin motion. For the purpose of altering from time to time the 
length of the traverse of the slide, the eccentric rod acts upon the 
valve, through the intervention of a slotted link into the slot or 
opening of which a stud or pin projects from the valve lever; the 
slotted link vibrates upon a moveable fulcrum, which can be made to 
approach to, or recede from, the stud of the valve lever, and by alter- 
ing the distance between these parts, the spaces through which the 
valve lever vibrates, and through which the slide moves, can be in- 
creased or diminished; the beneficial effect is, that the slide can thus 
be made to open the steam ports to a greater or less extent at discre- 
tion, so that, by throttling or wiredrawing the steam more or less in 


its passage through the ports, the pressure in the cylinder can be | 


modified so as to adapt it to any veriation in the load of the engine. 
This arrangement is shown in Fig. 2, in which d is the slotted link, 
whose fulcrum is a joint pin di free to move vertically, but restrained 


from moving horizontally by a rod d? connecting it to any convenient | 


fixed point; d3 is a bell crank lever carried by a fixed stud or pivot, 
upon which it can be moved radially, either by manual force or by any 
suitable connexion with the governor of the engine, so as to raise or 
lower the slotted link d suspended from it by the rod d‘ and joint pin d?. 
Upon one of the arms of the valve lever el is a stud e projecting 
through a block which slides in the slot of the link d; the valve 
lever elis pivoted on a stud e%, and conveys motion to the slide 
through its other arm and the valve rod f ; gis the eccentric, the rod of 
which is attached to the free end of the link d, by a joint pin gl. 
The motion of the eccentric causes the link d to vibrate on the 
moveable stud dj, carrying with it the stud e, and thus causing the 
arm of the valve lever also to vibrate in the are which will be longer 
or shorter according as the link d is lowered or raised. The third im- 
provement in working slide valves is an arrangement by which the 


velocity with which the slide moves through different ‘parts of its | 


traverse is made capable of being varied while the engine is in motion, 
as shown in Fig. 3. A stud or pin A upon the valve lever jy projects 
through a block & which slides in the slot or longitudinal opening of 
the link 41; the link last mentioned forms part of a flexible or jointed 
lever, the other part of which is the rod 4+, jointed to ! at i; the 
fulcrum of this lever is a stud or pin J, carried by the horizontal arm 
of the bell-crank lever 7, the motion of which, upon the appliance of 
manual or other force, raises or lowers the link /', so as to cause the 
stud or pin h to occupy any required position in the slot; m is an oval 
or elliptical toothed wheel on the fly wheel shaft m1; and o are two 
Similar wheels, each gearing with the wheel m, and carried by studs 
or counter shafts n' and o', the whole having the relative positions 
shown in the illustrations. The three wheels so arranged are equiva- 
lent to two distinct pairs of wheels arranged in diametrically opposite 
positions; n%, 02, are studs or pins upon their respective wheels, to 
which the opposite ends of the link %! are connected by the rods 
m5, 0%, and joint pins n, 04; the wheels n, o, are so disposed, that when 
the pins *, 0%, are at the dead points uf their respective orbits, the re- 
lative positions of the wheels will be that shown in the illustration. 
Owing to the elliptical wheels varying the rotary velocities of each 





This result is | 
attained by transmitting the motion for working the slide through a | 

















other, it will be found that, as the driving wheel m revolves, the 
motion of the pin n°, as compared with that of an ordinary crank, 
will be accelerated at its dead points, and retarded in the middle of 
its throw, the lap of the valve being thus made to dwell longer over 
the steam ports ,; while, in the case of the wheel o, the motion of the 
pin o2 will have, as compared with that of a common crank pin, a 
) slower velocity at its dead points, and a more rapid one in the middle 
of its throw, the lap of the valve being. in consequence, made to 
dwell less over the steam ports. The reciprecating motions commu- 
nicated to the corresponding ends of the link &! will necessarily have 
the differently varying velocities of the respective pins, so that, while 
the ends of the link %' move through equal spaces, and in equal 
aggregate times, the end n‘ will have a motion which is relatively 
| quick near the ends, and slow in the middle of its traverse, while the 
motion of the end ot will be the converse of this, or relatively slow 
| near the ends, and quick in the middle of its traverse; and it is 
evident that the movement of the valve lever and the traverse of the 
| slide will correspond with either of these extremes or with any mean 
| between them, according as the slotted link /' is raised or lowered, 
| and the pin A thus made to approach the one or the other of its ex- 
| tremities. 
| That part of the invention which relates to the arrangement of the 
| parts of engines is shown in Fig. 3. pis the cylinder, p' the beam, 
p2the connecting rod, g the crank, q' the crank pin, 7 the fly wheel, 
and ri the fly wheel shaft of a beam engine of ordinary construction ; 
| to this engine is added a second or auxiliary horizontal cylinder s, 
| placing the same in the closest, practicable ram ae 8g with the 
| original evlinder p, and on that side of the latter which is furthest 
| from the fly wheel ; the connecting rod ¢ conveys motion to the fly 
| wheel shaft through a short intermediate shatt “1, upon which the 
connecting rod acts through the crank ¢; the further end of the 
shaft ¢! is furnished with a crank ¢2, keved on in a position not diame- 
| trically opposite to that of the crank #?, but a little in advance of it; 
| the pin of the crank ¢ is connected to the crank pin g! of the beam 
| engine by a trail link v; by this means the pistons of both cylinders 
| are made to transmit their impulses to the fly wheel shaft. The 
| principle of this part of the invention is that of placing the hori- 
| zontal cylinder on the contrary side of the original cylinder from the 
| fly wheel, the piston being connected with the fly wheel shaft without 
intermediate wheels or gearing. The advantages claimed for this 
arrangement are, firstly, that both cylinders can be made to commu- 
nicate with a common condenser, or with each other by short steam 
passages with little waste of steam; secondly, that the steam in each 
cylinder can be made to work against a vacuum, so that less pressure 
in the boiler is required to obtain the same power than in the common 
compound engines; and, thirdly, that the extra or additional power 
is transmitted to the fly wheel shaft without adding to the strain upon 
the beam. 





Nortu or Evrore STEAM NAviGATion Comrany.—This company 
have resolved to wind up. It is believed that the ships of the company 
will realise £120,000 instead of £105,000, the previous estimate. 
| Tue CarMARTHEN AND CarpIGAN Rartway Brince Across 

THE Towy.—The operation of floating the girders of this bridge and 
| Placing them into position on the pier commenced on Monday week, 
when an immense concourse of spectators assembled on Camarthen 
Old Bridge to witness the proceedings, The method used is highly inge- 
| nious, and is a contrivance that reflects much credit on the mechanical 
resources of the contractors. The girders composing the bridge are 
eight in number, manufactured of wrought iron, each weighing fifteen 
| tons, are eighty-two feet long, eight feet deep, and are place‘ fifteen 
| feet apart, the two extreme ends resting on masonry abutments, with 
| three intermediate timber piers eighty-five feet apart. The means 
| employed were as follow:—Two barges were obtained ; upon each 
| of these barges was erected a stage so high that, when the barges are 
| resting upon the bed of the river at low water, the top of the stage 
shall reach, or nearly so, to the under side of the girder as it rests 
upon the wooden stage on the bank of the river. As soon as the tide 
has receded sufficiently low these two barges, with the stage upon 
them, are placed under the girders and are moored so that they shall 
| not be able to move up or down the stream uutil required to do so. 
Being all prepared as described, and as the tide rises so the barges rise 
| until the stages press against the girder and lift it off the Jand stage, 
| and as the tide continues to rise so the girder is carried upwards until 
| it is finally lifted by the rise of the tide as high as the top of the pier 
| on which it has to rest. The ropes which hold the barge in position 
| are slackened out and the barges then moved forward with the tide until 
the end of the girder is brought over the pier to the exact place where 
it has to be fixed. It is held there until the tide turns, and as this 
| recedes the barges sink and deliver their burden to their final resting 
place on the pier. The boats were then placed intheir former position near 
the bank of the river ready to perform the same operation again. Thecon- 
tractors are Messrs. Finch and Heath, of the Bridge Works, Chepstow, 
| and the bridge is constructed from plans of I, K. Brunel, Esq. and 
erected under the superintendence of R. Brodie, Esq., C.E., and 
Charles Weeks, Esq., C.E, Carmarthen. Four girders are already in 
| position, and on Monday morning next, at six o’clock, it is expected 
| that the remainder will be floated. ‘There will only then remain the 
| fitting of the cross girders and planking to finish the bridge, and in 
| about six weeks we hope to announce its completion,—Carmarthen 
| Journal, March 26, 
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GROUNDWATER AND PRINCE'S IMPROVEMENTS 
IN PUMPS. 


PATENT DATED lltH Avoust, 1857. 


Tuts invention, by W. L. Groundwater, engineer, of Greenwich, and 
H. Prince of the Grove, Great Guildford-street, Southwark, consists 
in improvements in pumps. For these purposes two cylinders or 
barrels are used, each having a piston working in it, and a passage 
both at the top and bottom for the fluid ways. Fach of these 
cylinders may be cast with its own part of the valve box, and the 
two parts fixed together, or the two cylinders with their valve boxes 
between them may be all cast in one piece. 
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Fig. 1 shows a vertical section of two double-acting pump cylinders, 
with valve box ot chamber between them, constructed according to 
this invention. Fig. 2, is a horizontal section, taken at the line a 4, 
and Fig. 3 shows the peculiar arrangement of the valves. A, A, are 
the two pump barrels or cylinders; B,C, D, and E, are four valve 
chambers, into which the space between the two cylinders or barrels 
A is divided; F is the suction passage ; G is the cistern or receiving 
chamber, formed with air vessel H above it, but this may be 
dispensed with; I is the outlet passage; J, K, L, M, are the four 
inlet or suction valves; J', K', Li, and M', are the four outlet 
valves; N and O are the pistons which respectively work in the 
barrels or cylinders A. As the piston N rises the valve K opens, and 
the water rises into the chamber FE, and into the barrel A, at the 
same time the water above the piston N is forced out through the valve 
M? into the cistern G. During this operation of the piston N the 
piston O descends and forces the water below it into the chamber B 
and through the valve J into the chamber D. On the return stroke 
of the pistons N and O the water below the piston N will be forced 
into the chamber E, and into the valve K}, into the cistern G, the water 
at the same time rising through the valve M into the chamber Cand into 
the pump cylinder, and the piston © in rising will force the water from 
above it into the chamber D, and then through the valve J'; the 
water will also rise through the valve L into the chamber B, and 
into the pump barrel or cylinder. By removing the vessel or cistern 
which covers the upper valves all the valves may be readily got at. 
It will be seen by reference to Fig. 3 that the valves are flap valves, 
each being formed with an axis on one side, the ends of which pass 
into the hook-form bearings g, which are so formed as to allow the 
ends of the axis r to pass into the bearings, when the valve is held 
nearly upright, and when pressed on by the water the valve rises, 
and the axis also rises more into the spaces between the hooked 
bearings, by which the valves are securely retained when at work. 


GENERAL Iron Screw Cotuier Company.—The directors of this 
company have been instructed by the shareholders~at a second 
meeting recently held—to dispose of the vessels and property with as 
little delay as possible, the business to be meanwhile carried on with 
due regard to this object. A committee of three shareholders has also 
been appointed to advise with the directors for the purpose of carrying 
out the resolution. 

A New Rovurr to Cutva.—We translate from the Moniteur de la 
Flotte :—“ An expedition has been sent by the Geographical Society 
in order to explore the north-west, and decide on the best route for 
the construction of a railway to place Canada in communication with 
the Straits of Vancouver on the Pacific Ocean. The expedition is 
sent with the view of discovering a gorge in the Rocky Mountains 
through which it will be easy to construct a line. The distance to 
Vancouver's Island is only 1,500 miles, with a most beautiful climate, 
and through a united tract of country.” “ Voila donc,” adds the 
journal, “ the grand route to China, the passage of which would only 
vecupy thirty days,” 

Frencu Nava Movements.—At no time has France ever had 
so many vessels of war afloat, or so Jarge a reserve, as at present. 
Orders have been sent to the various marine prefects to call out all 
the men between the ages of twenty and forty, who havo not served 
for the full period of four years required by the maritime conscription. 
Further orders of the most pressing kind have been sent these 
functionaries to prosecute their tusk with the utmost activity. More- 
over, the authorities at Cherbourg aave received notice that the huge 
arriere bassin or dock, blasted out of the solid rock, must be ready by 
the beginning of the summer. M. Hamelin, the Minister of Marine, 
is either an individual of a very restless mind, or there is ** something 
in the wind.” 
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INSTITUTION OF CIVIL ENGINEERS 
March 2nd, 9th, 16th, and 23rd, 1858. 
Josern Locke, Esq., M.P., President, in the Chair. 


Four evenings were entirely devoted to the discussion of the 
Papers “ On Submerging Telegraphic Cables,” by Mr. J.A. Long- 
ridge, M.I.C.E., and Mr. C. H. Brooks, and “On Paying-out and 
Repairing Telegraph Cables,” by Mr. F.C. Webb, Assoc. Inst. C.E. 

The discussion was commenced by remarks upon some of the 
deductions in the two papers, which, it was argued, could not be 
accepted implicitly. It was con ended that there was not any 
proof of the cable arranging itself in folds or cvils at the bottom 
of the sea, and that the ‘ waste,” or surplus length of cable 
laid down, could not be as much as thirty to fifty per cent. more 
than the actual distance traversed. There was not sufficient 
foundation for these statements, and therefore they were consi- 
dered to be erroneous. By a model exhibited it was shown thata 
small chain, when uncoiled from a roller roand which it was 
wound, was delivered in a straight line as the roller travelled 
along upon the upper plane of the model. Hence it was argued 
that, allowing for the greater buoyancy or the reduction of 
specific gravity by immersion in water, a cable could be laid at 
the bottom of the sea in the track of the ship exactly as it left 
the coil in the hold without any loss of length. The concavity 
of the line of cable from the ship, as exhibited in the diagrams, 
was contended to be imaginary, and the wavy fulds, also depicted, 
were doubted. 

Arguing trom the uncoiling of a chain in air, and making 
allowance for the resistance offered by the deposit of the cable 
in water, the following table was given of the various degrees of 
tension in delivering from aship, assuming the minimum tension 
to be when the cable hung vertically, it being then the weight, in 
water, of a piece of cable whose length was equal to the depth 
of the sea :— 





The tension of the cable, at the 


The angle made by the cable at the 
ship, expressed in terms of the 


ship, with the horizontal line 
being :— 
5 Gey, oc ce oe 
10 , oe 
1 
20 
15 





Thus, when a cable was paid out at an angle of 10 deg. (which 
was reported to have been the case in the Hague telegraph), 
there was a strain upon it of nearly sixty-six times the minimum 
tension, or sixty-six times the depth of the sea at that place, 
This, in shallow waters, was unimportant, but in the Atlantic, 
where the depth was 2,000 fathoms, it became a matter for 
serious consideration. This table was not given as ap accurate 
representation of what occurred in water, but it was a close 
approximation. 

The mode of construction of the cable was also objected to, 
inasmuch as it was contended that the external ivon wire covering 
being laid spirally would yield when the strain came upon it ; 
whilst the gutta percha core, containing the conducting wire, 
being straight, would be liable to fracture. Thus, the insulating 
medium being cracked, the cable would become useless. This 
was merely thrown out to elicit from practical men information 
as to whether any means had been devised in manufacturing 
cables to throw the tension upon the external wire covering. 

Tt was expiained, that the conclusions given iu the first paper 
were based upon the mathematical reasoving given in the Ap- 
pendix. The methods proposed for catching the end of the 
cable, in case of fracture, were only intended as suggestions, and 
were not insisted upon ; but where so much capital,was at stake, 
and when a single accident might risk the whole venture, any 
means of catching the end of the cable deserved attention, 

As to the process of paying out and of repairing cables, the 
former was comparatively simple and easy, whilst the latter 
involved a series of different operations coustautly changing in 
character. It was impossible to treat both questions fuliy, and, 
therefore, the greater prominence was given to the former, as 
being more generally interesting. 

It was explained, that it would be desirable to have the exter- 
nal wires of a cable laid straight, if it were practicable; but it 
was not so, and, therefore, arranzemevts were made for giving 
to the internal conducting wire, with its gutta percha covering, 
a spiral form, which conferred on it a greater degree of elasti- 
city than was possessed by the outer wires, which would, there- 
fore, be ruptured before the inside wire was injured. When the 
Dover and Calais cable was torn asunder by a ship's anchor, in 
January, 1857, it was found, tiat the inside wires were much 
longer than those of the external covering, and that the gutta- 
percha was uninjured, except at the point of rupture. 

Tt was also stated, that in every instance in which the Atlantic 
cable had been tested for strength, the outer iron wires were 
broken, bef re the copper inner wires yielded to an extent to 
impair, materially, the efficiency of the conductor. 

Tt was admitted, that advantage would result from the use of 
any appliance, by which the egress of the cable could be retarded, 
so as to allow of heavier and better protected cables being laid 
in deep water. There were, however, almost insuperable prac- 
tical difficulties attendant upon the application of any cortrolling 
power toa cable of small section, as there were objections to 
the use of heavy cables ot large section in the great depths of 
the Atlantic. For these reasons, registers, such as buoys ,or 
dises of certain area had been proposed, and Colonel Beaufoy’s 
experiments shewed that a retarding strain could be put upon 
the cable when sinking, but if it became requisite to draw the 
cable up again, the extra strain would act very prejudicially, 
There were, however, mechanical means of detaching these 
resisting floats when a contrary strain oecurre It was not 
considered to he of vital importance, even with ight cable, to 
compensate for the pitching of the ship, where it was possible to 
use light machinery for paying out. This should be a primary 
consideration, as light cables were indispensable for deep water ; 
but up to the present time, no light cable had been offered 
which met all the requirements so well as that made for the 
Atlantic Telegraph. 

The conducting and insulating ‘powers of cables of various 
forms must be carefully considered, and in those respects it 
was contended that the light cable prominently alluded to in 
the first paper was very deficient. The researches and lucid 
explana ions of Dr, Faraday, on this part of the subject, were 
noticed, and it was shewn, that instead of having a stroug con- 
ducting iron wire in the centre, it was better to have a smalier 
Wire of copper, the conducting power of that metal, according 
to Becquere!, being 100, whereas that of iron’was only 15, or six 
times less than copper. At the same time the difficulty of 
obtaiaing perfect insulation, and the chances of leakage, were 





















proportionately increased, by having a greater extent of surface 
to protect. 

With regard to a remark in Mr. Webb’s paper, that the 
Atlantic cable was not tested under water, it was stated, 
that the core was regularly tested from the beginning, 
with a battery series of five hundred cells and the most 
sensitive instruments, after having remained under water 
for some days. The core was then sent to the works 
upon drums, so protected that it could not possibly be 
injured, and was immediately covered with a serving of hemp, 
prior to receiving the outer strands. It was not possible to test 
the whole cable with the outer strands under water, and it was 
doubted whether it would have been of any value had it been 
practicable. It was true, Professor Morse had correctly stated 
that, as they got further from the shere in the Atlantic under- 
taking, the signals were weaker; but a very low battery power 
was purposely employed, so as to render apparent at once, by the 
effect on the instruments, any falling off in the continuity or 
insulation. As new lengtis of cable were added from time to 
time to the circuit there was, of course, some variation of sig- 
nals, and the adjustment of the instruments was sometimes 
interfered with by the motion of theship; Lut there was nothing 
uncommon in the occurrence, and the supposition that a fault 
had passed unnoticed was altogether groundless, 

It was argued that the Atlantic cable, in the real sense of the 
word, had not been tested under water, as the Hague cables 
were. ‘The gutta percha covered wire was always so tested as a 
matter of routine, but this core was exposed to many casualties 
previous to the outer covering being ap;lied. 

It was remarked that, although light cables were preferabie 
for great depths, yet in shallow waters heavy cables were neces. 
sary, as being less liable to injury; and it was asserted that, in 
this respect, the light Hague cables would always be a source of 
considerable annuai expense, as compared with the heavy Dover 
and Calais and Dover and Ostend cables, in which there had 
ouly been one instance of failure in five years. 


In the first experimental cable from Dover to Calais, consisting | 


of one No. 14 copper wire, insulated with gutta purcha, both laid 
straight, it was found that, when the strain was removed, the 
gutta percha had a tendency to return to its original length, 
whilst the wire was drawn down nearly to No.16 gauge. The 
wire forced its way through the gutta percha in several places, so 
that the insulation was destroyed, It was then suggested by 
Mr. Wollaston that, in a cable containing several wires, the core, 
including the conducting wire or wires, and the gutta percha, 
should be twisted spirally, like the outer covering. This plan 
was now universally adopted. 

In reference to the observations which had been made in the 
early part of the discussion, that cables could be deposited nearly 
in the same way in water as in air, and that when a cable was 
payed out at an angle of 10°, the strain would be G6 times as great 
as the weight ofa vertical section of the cable hanging from the 
deck of the ship to the botiom of the sea, where the cable had 
to be deposited, it was remarked that these observations were 
opposed both to practice and theory. This reasoning would lead 
to the inference that, in depositing the Atlantic cable at an angle 
of 10°, a strain would have been created near the ship equal to 
about 99 tons, whereas the breaking weight of tie cable was 
known to be only four or five tons. The argument adduced by 
Messrs. Longridge and Brooks, that the great strain arose from 
the tendency of the cable to run down through the water in an 
oblique direction, though ina straight line, seemed to be correct. 
This was particularly the case with heavy cables, and could only 
be resisted by the brakes and the friction of the water upon the 
cable. It was urged that fleats or resisters might be advanta- 
geously employed in great depths, and a fluat was advocated 
consisting simply of a flat board, three cr four feet square, with 
a long rope attached to the ceutre by a bridle, like a kite. These 
floats might be attached by forming an open knot round the 
running cable; and having lowered the board to the surface of 
the water, it might be drawn tight, and allowed to run. A float 
of this kind, four feet square, would, at five miles an hour, offer 
a resistance of about 12 ewt., and if the velocity was increased to 
eight miles an hour, then the resistance would rise to 32 ewt. 
The fact of soundings having been taken immediately after the 
failure of the Atlantic cable, in a depth of 2,000 fathoms, seemed 
to prove the comparative safety with which a light cable might 
be deposited, or even be hauled up again, although with a 
heavy cable that operation would be attended with very great 
risk, even if it were possible. It was confidently asserted that, 
the larger the conductor, the more easily and rapidly the cab:e 
would be worked ; and it was desirable that the gutta percha 
covering should be large, so as to lessen the induction. In the 
case of the Atlantic telegraph, the first point which had to be as- 
certained was, the miniuium current that would work the instru- 
ment at the distant end; and the next object was, to make the 
conducting wire sufficiently capacious to convey that quantity of 
electric current to its destination. With regard to that under- 
taking, the opinion was expressed, that if the brakes were not too 
heavy, and there was not too much material to be alternately 
stopped and thrown into accelerated motion by every rise aud 
fall of the vessel, the electric communication might be easily and 
speedily accomplished. 

In reference to the durability of submarine cables, it was 
stated that the cable belonging to the British Telegraph Com- 
pany was laid down about four years ago, and had remained 
perfect ever since. The only cost to the company for main- 
tenance, or repairs, was a small gratuity to the coast-guard on 
each side of the Channel, who were asked to write, whenever 
either end of the cable was expused on the beach, 

It was remarked, that simpie cables with a single conductor 
had cost large sums of money for maintenance and repairs, while 
under the compound system, with two exeeptions, but little or 
no expense had been incurred. This should be borne in mind 
in designing submarine cables in future. The plan of paying 
out acable from the stern of the vessel was objectionable ; for 
the stern, in rough weather, would evidently rise and fall con- 
siderably. 1 be to throw great strain on 


























The elfect of this would 
the cable, unless it was allowed to pay itself out to such an 
extent as to preveut any alteration in the catenarian curve, 
and thus waste a large portion of the cable, a loss being sus- 
tained on the passage of every wave. The preferable part of the 
vessel for the cable to leave the ship seemed to be the centre, or 
the centre of gravity, by which all waste from the pitching or 
roiling of the vessel would be avoided. A conical hole, with the 
apex of the cone tending upwards, should be made for the pur- 
pose, and then the cable would not be chafed by rubbing, on its 
departure, on any part of the vessel. The almost certainty of a 
storm occurring during the operation of laying down the Atlantic 
cable rendered it the more desirable that every precaution 
should be taken which could be devised to insure success. And 
if it were not possible to alter a vessel so as to pay out at the 
centre, then a ship should be specially built for the purpose. 
The small number of words at present capable of being sent 
through the Atlantic cable—the number being, according to the 
company's report, only four per mitiute—had induced Mr. KE. 
Highton to devise a code system for use in long lengths of tele- 
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graphs. He exhibited an instrument which was capable of trans- 
mitting through a wire eight hundred million times two million 
preconcerted messages, the maximum period for the occupation 
of the wire not exceeding ten or twelve seconds, if sent at the 
rate at which the Queen’s speech was transmitted from London, 
He also explained one of three instruments used in the trans- 
mission of the American President's last message, which consisted 
of upwards of sixteen thousand words, at the rate of three 
thousand five hundred words an hour, The desirableness of 
magnifying the effects of electricity arriving at a distant station, 
especially in the case of leaky wires, had led to the invention of 
an instrument for the purpose. 

It had been found that the light and heat of the sun, the 
mycellium of a fungus, and other substances and conditions, had 
the power of rendering gutta percha unfit for the insulation 
required for the transmission of messages by means of electri- 
city. Several specimens of gutta percha, in a decayed state, 
were exhibited, and also a piece of copper wire, five feet in length, 
covered with gutta-percha, which was strained until it broke, 
when the gutta-percha, owing to its partial elasticity, contracted, 
and left seven inches of copper wire uncovered. A newly-made 
tube of gutta-percha, under a strain of 276 1b., stretched from 
14 inches to 24 inches before breaking; but a similar tube 
which had been exposed for about five years to the atmosphere, 
light, and heat of the sun, was so brittle as to be easily broken 
by the hand. 

It was further contended, that when a spiral wire enveloped a 
soft core, the integrity or electrical condition of the inner core 
was liable to be injured and be destroyed, in consequence of the 
straining and stretching, due, partly, to the weight of the pro- 
tecting covering itself. 

With regard to the failures of several light cables, including 
the first from Dover to Calais, the first from Holyhead to 
Dublin, and one from Portpatrick to Donaghadee, it was shown 
that there was not the slightest identity in the principles of 
their construction, and that they were early experiments in sub- 
marine telegraphy. And as 50 per cent. of all the submarine 
cables hitherto attempted to be laid had been failures, no argu- 
ment against light cables, as opposed to heavy cables, could be 
based on such premises. 

It was urged that these facts showed, that the mechanical con- 
struction of the rope was at variance with maintaining intact its 
electrical conditions as a conductor, Hence it had been proposed 
to make a cable light in weight and light in specific gravity, and 
having the greatest strength in the centre. The weight being 
only half-a-ton, or less, per mile, a length of 2,000 or 3,000 
miles might be conveyed in one vessel ; and the specific gravity 
being low, all brakes, the source, probably, of four fifths of the 
failures hitherto met with, might be dispensed with, when paying 
out, Such a cable could, from its lightness, be easily handled, be 
run out free over a pulley, like a hempen rope, be laid out 


| horizontally on the water, and be paid out at a rate of eight or 








ten miles per hour, instead of four or five miles per hour. Thus 
a straighter course could be maintained, there would be less 
waste, and as the whole operation could be completed in about 
half the time usually occupied, there would be less liability of 
accident from foul weather coming on. The form of rope here 
alluded to was said not to be liable to stretch, so that the 
electrical integrity of the conductor would be preserved during 
the process of submerging ; and the conductor itself being larger, 
must, it was believed, Le more efficient for longer distances. 
The philosophy of the argument used in reference to the Atlantic 
cable, that the greater the distance to be traversed the smaller 
should be the conductor, was not one that could be credited. 

It was agreed, that it was desirable that cables should be as 
light as possible compatible with their sinking, but, at the same 
time, they must have strength as well as lightness, and it was as 
to where that strength should be placed that there was a differ- 
ence of opinion. If the strength was entirely in the centre, 
surrounded merely by insulating materials, ic was feared that 
when exposed to high temperatures, and when coiled in large 
masses in the hold of a ship, the conducting core might force its 
way through the yielding gutta-percha, and so destroy the 
telegraphic communication. ‘This effect would also take place 
when any strain was put upon the cable by the necessary machi- 
nery to give sufficient retarding force. 

It was regretted that so little attention appeared to be given to 
the payiug-vut machinery, which, it was contended, should be 
designed with a view to keep a retarding force wpon the cable 
equal to the difference in speed between the vessel and the cable. 
But as the speed of the former varied, owirg to the wind, cur- 
rents, and other causes, the measure of this difference in the 
paying out machinery should be by means of a spring, 
a pulley, carrying compensating weights, which, by its rise and 
fall, would indicate the increased or lessened speed at which the 
vessel was going, and to regulate the strain upon the cable, so as 
to make it as uniform as possible. 

It was stated that, in paying out the Mediterranean cable from 
Cagliari to Bona, Mr. Werner Siemens had employed an ap- 
paratus, which not only regulated the strain upon the cable 
by the deflection of a weighted lever, resting upon the cable, 
between the brake and the stern pulley, but also overcame, to a 
great extent, the evil effects of the pitching of the vessel. When 
the vessel pitched, the weight rose and allowed more cable to 
run out, so that the pulleys of the brake travelled at a uniform 
velocity. 

With reference to the best form for a submarine cable, it had 
been proved that, when great depths had to be traversed, one of 
light specific gravity was to be preferred. The conductor, which 
constituted the weight to be carried, should, therefore, be as 
light as possib!e ; and to insure its continuity, it should be re- 
lieved frum strain by the external coating. The conductor, when 
of copper, had a specific gravity of 11, the gutta-percha insulator 
was nearly equal in weight to sea water, and the iron external 
covering had a specific gravity of 7. Probably aluminium 
might be substituted for copper in deep sea cables with advan- 
tage, as it was nearly equal in conducting power, and was only 
one-third of the weight, If an iron conductor should ever be 
carried out, it would be found that the retardation of lateral 
induction, which was the great impediment against the success- 
ful working of long submarine communications, would be much 
increased, and eventually would become practically insurmount- 
able. The thickness of the insulator ought, in all cases, to be 
increased with the length of the cable, in order to diminish the 
retardation by lateral induction. ‘The outer covering should be 
of hard material, so as to resist the longitudinal strain during 
the process of submerging, but it should add as little as possible 
to the weight. It was considered that no material fulfilled these 
conditions so well as soft steel. A thin steel wire coating would 
produce a cable of the least weight, and be capable of suspension 
to the greatest depth. Nor should it be more expensive than 
iron, if the power of suspension was taken as the basis of the 
calculation. 

It was stated that, before the present Atlantic cable was 
decided upon, from twenty to thirty specimens of different forms 
of light cables had been tested for strength, by means of a 
hydraulic machine. The form adopted was the strongest with 
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one exception. A cable with a steel wire coating was found to 
be superior in that respect; but in addition to its great cost, it 
was ascertained, that it would have been impossible to obtain the 
necessary quantity of wire in less than from one to two years. 
In these tests it was proved that, in the specimens covered with 
a spiral lay of iron wires, when subjected to the breaking strain, 
the core, the conductor, and the gutta-percha were found to be 
perfect; whilst in those covered with hemp, or hemp and steel 
wire, the gutta-percha was so cut and injured, as nearly to 
destroy the insulation. In the Atlantic cable, the repeated 
coverings of gutta-percha, in place of a single coating, and the 
adoption of seven twisted copper wires for the conductor, were 
important improvements ; for 1t was improbable that flaws should 
occur in each of the seven wires at the same place. It was 
mentioned that, when paying-out this cable last year, the 
« Niagara” on two occasions hove to, in depths of 1,900 to 2,000 
fathoms, until the cable hung vertically over the stern, without 
the least injury resulting. 

With regard to the failures in the attempts to lay a heavy 
cable between Sardinia and Africa, in the years 1855 and 1856, 
it was stated, that it was due, in both instances, to want of 
length. Proof had, however, been obtained, that it was possible 
to submerge a heavy cable, successfully, in a depth of 1,640 
fathoms. It was ali important, in enterprises of this kind, to 
ascertain, with accuracy, the relative speed of the ship and of 
the paying-out of the cable. In the cases last alluded to, the log 
was hove every quarter of an hour, and the length of the cable 
payed out was ascertained from the number of revolutions of 
the drum. By these means the brakesmen regulated the ten- 
sion. It was believed, that the greatest speed practicable, in 
ordinary cases, would be found to be from five to six kno's per 
hour. Floats, or resisters, had not been used in these instances, 
where a depth, as previously, stated, of 1,640 fathoms had 
been successfully attained; but it was thought that it would be 
prudent, in an operation like the laying of the Atlantic cable, 
where a distance of upwards of 1,600 miles had to be traversed, 
to employ a good system of buoys at every 300 or 400 miles. 


sion, it was remarked, that pieces of iron fished up from the 
bottom of the sea were found to be coated with a solid mass of 
concrete; so that it was fair to presume, that the Atlantic cable, 
when once submerged in the still depths of the ocean, would, 
befure it was destroyed, form for itself a protecting covering. 


And though gutta-percha, when exposed to the atmosphere, or | 


laid under ground, might be subject to decay, yet, when sub- 
merged in the ocean, it was found to be perfectly preserved, as 
was proved in the case of the Dover and Calais cable. 

It was believed to be capable of proof, that if a chain lay upon 
any inclined surface, whether straight or curved, it would be 
exactly balanced by the weight of another portion of the same 
chain equal in length to the vertical height of the inclined plane ; 
and this would be the case, whether both portions were in air, 
water, or other fluid. A cable continuously delivered into the 
water at a certain angle need only, therefore, be restrained by a 
force equal to the weight in water of a portion of the cable 
whose length was equal to the depth of the water. If the bottum 
of the sea was horizontal, then the “waste” would be equal to 
the difference in length of the hypothenexse and the base ; or in 
practice, a quantity not more than would be required to cover 
the irregularities of the bottom. The greatest strain would be 
independent of the velocity of the ship, and would depend solely 
on the depth of the sea. If the strain was less, then the cable 
would slip down the supposed inclined plane, and occasion 
greater waste. If greater, then a portion of the cable at the 
bottom would approach toa catenarian are; and if the tension 
was needlessly increased, the whole cable would assume a cate. 
narian form; but no known materials would be sufficiently 
strong to bear such a strain, The necessity for, or fear of, 
enormous catenarian strains was, therefore, groundless. It 
would be possible, by means of a sufficient number of floats, or 
resisters, to lay a cable, however deficient in strength, iu any 
depth of water. 

The vertical velocity of the Atlantic cable would be about 


per mile, and to break with a strain of 4} tons, then there ought 


provided the brake apparatus was properly contrived and 
efficiently worked. When the vessel was progressing at the rate 
of six miles per hour, the “ waste” should not be more than 54 
per cent. Steel wire was certainly better adapted for deep-sea 
operations than iron-wire, inasmuch as the modulus of tension 
for steel was 6,700 fathoms, whilst for iron-wire it was only 
4,000 fathoms, and for bar-iron only 3,000 fathoms. 

In illustration of the advantages of paying-out the cable from 
the centre of oscillation of a vessel, in place of from the stern, 
it wes asserted that the stern of the “ Niagara,” in passing 
over the crest of a wave 20 feet in height, and from 600 to 
700 feet in length, would rise or vibrate 75 feet, causing violent 
and sudden tension of the cable, whilst the centre would only 
rise 20 feet. 

‘Vo this it was replied, that the rise and fall of the stern, above 
or below the horizontal line, of such vessels as the “ Persia,” or 
the “ Niagara,” in crossing the Stlantic, never reached ten feet. 

The principal difficulty to be apprehended in laying down a 
telegraph cable in deep water, was thought to arise from the 
probable existence of deep sea currents. If it was certain that 
these did not exist, then a cable of a little greater density than 
water might be adopted. On the other hand, if such currents 
had to be passed, the cable should be as small as possible, of 
great strength, and of high specific gravity, so that only a short 
length should be exposed to the force of such currents. The 
present knowledge did not seem to be sufficient to enable any- 
one to say whether deep-sea currents might be disregarded, so 
as to justify the use of cables covered with longitudinal fibres of 
hemp (which, weight for weight, was double the strength of 
iron) served with hard yarn, well soaked in pitch and tar. 

Tt was believed that the failure in the attempt to lay the Atlantic 
cable last year arose from the cumbersome nature of the paying- 
out machinery. Sv longas the weather continued fine the opera- 
tion was carried on successfully ; but when a breeze sprung up 
the rigidity of the brake apparatus was such as to prevent the 
necessary allowance for the rise and fall of the stern, due to the 
undulations of the sea. 
brake should only exert a uniform, constant retarding force, 





and that the additional strain due to these causes should be | 
compensated by suspending the delivery pulley by vulcanised | 
India-rubber springs, in such a way that there should be always | 


50 feet or 60 feet of cabie in reserve, without resorting to the 
brake. 

As a practical illustration of the facility with which light 
cables could be laid, it was mentioned, that although the sub- 
marine telezraph between Varna and the Crimea was submerged 
under considerable difficulties, and during a storm, yet the actual 
length payed out was ouly 33 miles in excess of the distance 
between those places, which was nearly 350 miles. The depth 
of the Black Sea where this cable was laid was about 70 fathoms. 











It was, therefore, proposed that the | 


The cable consisted, throughout the greater portion of its | Sir R. C. Hoare in 


the foundations of a village in Wiltshire ;* 


length, simply of a No.16 copper-wire, served with gutta-percha, | some coal ashes were discovered by Lysous in a fireplace at a 
and wholly unprotected. The shore-ends had an iron sheath- | Roman villa at Woodchester ;{ and several pieces of coal of con- 


ing, extending to a distance of ten miles from Varna, and of 
six miles from the Crimea. Its insulation was perfect; aud it 
remained uninjured for twelve months, during the time of the 
Russian war, notwithstanding the many violent storms to which 
it was exposed in the Black Sea, until during a storm of more 
than usual severity it was broken on the 5th December, 1855. 
From various trials which had been made it was believed that 
the fracture had occurred very near to Varna. Portions of & 
similar cable, which had been submerged for some time in the 
Black Sea, had been recovered, and in these the gutta-percha 
was quite sound, and covered with a thin white deposit. 


(To be concluded in our next.) 


THE “BLACK DIAMOND.” 
CHAPTER I, 
ITS INTRODUCTION AS AN ARTICLE OF FUEL AND CONMERCE. 


Far back in the world’s history a gigantic class of plants reared 
their heads in sullen silence on its moist and heated surface, 
towering Some hundred feet or more into an atmosphere more 
than tropical. In that fearful stillness and overpowering soli- 
tude, if a being of prophetic power could have found a resting 
place for his foot, and could have surveyed the surrounding 
landscape, his mind would have halted with doubt and astonish- 
ment at the change which Was to be wrought by ages far away in 
the unseen future. These towering ferns, with their tree-like 
stems, were to be all submerged in some great convulsion of 
nature, and crushed by the irresistible pressure of superincum- 
bent strata into a solid mass; and there to lie in the dark labora- 
tory of the earth’s bosom until prepared for offices to be per- 
formed in a more perfect stage of the world’s aivaucement. 
Unaided by supernatural wisdom, such a being, if called upon to 


~ — : explain the design that had ordered so wonderful a process 
With respect to the durability of electric cables after submer- | a | I 


would have shrunk from the task in confessed ignorance of 80 
mysterious a proceeding, and would have anvounced his belief 
that it was a problem too difficult for finite wisdom, and must 
be referred to the distant future for its solution, 

That distant future has arrived. Age after age has elAjséd 
since the mighty revolutions on the earth's surface embedded 
the vegetation, and introduced those chemical changes wl.ich 
have provided the iuhabitants of the globe with vast fields 
of mineral and carbonaceous treasure, performing so import- 
ant a part in the progress of civilisation, The problem is now 
solved—the veil is lifted; as in all the arrangements of the great 
Superintending Intelligence, the fulness of time has at length 
arrived, and men have been put in possession of one of the 
greatest agencies in moral and social advancement which the 
history of the world has yet had to record. 

One cannot fix any precise period in the history of Britain 
when it may be said, with certainty, that coal was discovered, It 
is scarcely possible to name a date too early for the probable 
discovery of its existence by the inhabitants of this land. The 
earliest occupiers of the svil must have observed the curious 
mineral substance which cropped out on the surface in various 
parts of the land; and, while in the first instance curiosity was 
excited by its colour and texture, subsequent experiments would 
prove its property to give out light and heat. We may immagine 
it possible that its first discovery was due to accidental encamp- 
ments on exposed portions of measures, on which the fire of wood 
being placed, the wonderful qualities of the “black stone,” as it 
would be termed, would be apparent, and excite the minds of the 
aborigines with astonishment and delight. One may conceive 
one of these camp fires spreading along the outlying stratum, 
until some acres of surface sent up their smoke by day and 
their glare by night, and portended to the terrified minds of the 
untutored inhabitants a complete and awful destruction. 

Tt cannot be supposeed that in these early times coal was used 
extensively, or even generally, as an article of fuel. Although 


three feet per second ; and assuming it to weigh in water 15 ewt. | 1% 78 19 the highest degree probable, that its discovery was 


delayed but a short period after the occupation of the country, 


only to be a strain of 14 ton, when paying out in a depth of | yet we are quite safe in coming to the conclusion, that it was for 


two miles. Nor should it be exposed to any much greater strain, | 


ages a subject of mere curiosity, and scarcely of any practical 
use, The infrequent occurrence of the outcrops of coal strata, 
being visible only at distant and limited portions of the surface, 
the unlimited plenty of forest wood and peat, and the facility of 
obtaining it, together with the less noxious smoke when con- 
sumed in the rude dwellings of our earliest predecessors, forbid 
the idea of their laboriously excavating the earth to obtain 
what to them must have been superfluous, if not inferior for 
their homely requirements, to that which they already possessed 
in the utmost abundance. Had, however, these half-savage 
natives of Britain discovered a superior excellence in coal to the 
natural and primitive fuel which was ever to their hand, the 
wide intervals of space at which it was obtainable, the difficulty 
of transit from place to place, together with the vis inertia 
which ever characterises savage life, would have effectually pre- 
vented any attempts to obtain and employ this novel and 
peculiar article of fuel. That forest wood and peat existed in 
superfluous abundance is matter not only of high pr bability 
but of historical fact; for Fuller, in his “ Worthies,” records an 
account of an estate—that of the Vavasours in Yorkshire— 
which included 175 woods, some of them comprising 500 acres ; 
while Hunter, in his “ History of South Yorkshire,” tells of a 
bed of turf which covered many thousand acres of Hatfield 
Chase, and from which Yorkshire was supplied with much of its 
fuel. Doubtless, the greater part of this country was once 
clothed with towering forest trees, of which the woods re- 
maining at the present day are but a scanty and inconsiderable 
portion. 

Before proceeding it may ba well to mention that some little 
evidence is on record, according to Peunant, concerning the 
knowledge of the ancient Britons of the existence of coal, aud of 
its employment for purposes of fuel, in the fact that a flint axe, 
the weapon or too] in use among the aborigines of Britain, was 
found in certain veins of coal exposed on the surface of the 


| ground in Monmouthshire ; and furthermore, that the Britons 


had the primitive name of glo in use among them to signify what 
we call coal. This, however, carries us no step beyond our posi- 
tion previously stated, and merely confirms what appearsa natural 
if not inevitable conclusion on the case. 

It might naturally be supposed that when this country became 
the habitation of the civilised Komans, any valuable product of 
the land would be seized upon and rendered available for their 
great projects of improvement and subjugation. There is, how- 
ever, no evidence to satisfy the inquirer that coal was ever assi- 
duously svught for or extensively employed by them during 
their possession of Britwiv. I1t is true, that we have 
glimpses of their having known tle nature and use of 
coal; but these cases do not extend far enough to indi 
cate anything like its systematic employment. From the 
Archeeologia we learn that pieces of fossil coul were found in a 
Roman bath at Wroxeter; some pieces of coal were found by 





siderable size were found in a Roman villa at Great Whitcombe in 
Gloucestershire.t But these instances amount to little more 
than the exception which proves the rule, and do not disturb 
our confidence in the opinion, that no approach was made in 
those days to a systematic appropriation of those treasures which 
lie in rich masses beneath the surface of the land. 

A wide distinction should ever be drawn between the simple 
Kpowledge of the existence of an article of utility, or the discovery 
of ah improvement, and the employment of that article, or the 

ligation of that discovery, to the orditiary purposes of life. 
There is an unlimited gulf between the mere knowledge of a 
matter as a curiosity or a toy, and its general ittroduction ivto 
every day utility. Printing was known, even in eastern Asia, for 
centuries before the discovery of moveable types, and the 
energy of two or three individuals on the Contineut, gave the art 
a new impetus «nd literatuie a new life. The curve of the 
ellipse was a plaything for tle students of Greece centuries be- 
fore it was found by Kepler to be the shape of the orbit of the 
planets of our system ; the idea of steam as a motive power 
antedated by generations the realisation of irs extended usé in 
commerce ; and though, without doubt, coal was known to 
exist by the half-naked Briton, who roamed thé forest and with 
childlike simplicity painted his body, living in the simplest 
habits of savage life, yet centuries had rolied on and brought the 
stream of time almost to our very feet before the employment of 
this invaluable article of fuel had become general, and the 
method of obtaining it from the bowels of the earth a process of 
science and art. 

The first allusions to coal as an article of traffic and general 
utility in the history of our country, occur at the close of the 
twelfth century ; and we are indebted for these notices to a 
grant to the monks of Holyrood, and the chartulary of New- 
bottle, in which latter is a grant to the monks, by De Quiucy, 
of the coal betweon Whiteside and Pinkie, Both of these are 
confirmed by the king. 

More than a century later, in 1239, a charter was granted to the 
inhabitants of Newcastle by Henry I11. to dig for coal; this being 
the fiist reference to it in the legal records of England, The 
large sum, however, which was demanded per annum for the 
privilege of working it—no less than one hundred pounds— 
forbids the supposition that this was the earliest date of the 
introduction of coal into general use. Years must have passed 
away in trials and experiments before it would have been 
thought politic to demand or profitable to pay so large a sum, 
according to the value of money at that early period, for the 
legal privilege of delving for coal and publicly bringing it to 
market for sale. We may, however, with safety conclude, though 
the data are somewhat seanty, that this article of fuel came 
into general use during the latter part of the eleventh or tie 
beginning of the twelfth century. 

Once being introduced, it advanced with some considerable 
speed in the estimation of practical men; for, at the end of the 
thirteenth century Newcastle is affirmed to have had a large 
trade; and coal had found its way into London, and become 
acceptable, if not among the inhabitants generally, at least with 
smiths, brewers, and others, who were most abie to appreciate 
its superiority over peat or wood. Here, however, we come in 
contact with that feature in human infirmity which blots every 
page of history, and gags every effort at improvement, As it 
was in the beginning so it is and so it shall be —as in past ages so 
in the future—prejudice will ever obstruct if it cannot destroy 
the means of human amelioration. Of the long catalogue of 
improvements in science, or art, or medicine, what step has been 
taken without difficulty and danger? Not to dive deeper into 
the ages of antiquity, from the time that Galileo avoided a prison 
by sneeringly admitting that the earth did not rotate, to the 
time when the House ot Commons committee laughed S:ephen 
son to scorn because he asserted the possibility of travelling ten 
miles an hour by the agency of steam, the melancholy story 
has yet been the same, and has ever been recurring, to daunt the 
zealous and drive the wise man mad. Printing, astronomy, the 
doctrine of the circulation of the blood, and of inoculation for 
small pox, the employment of gas for illumination, steam as a 
motive power, electricity for the transmission of intelligence, and 
everything which characterises our generation as great and good, 
has been met with opposition and retarded by power. Men 
have been in all ages enlightened, elevated, and even enriched, 
against their will, and in spite of their most determined hostility ; 
and so it is in the case of coal as an article of commercial and do- 
mestic use. At the commencement of the fourteenth century a 
hue and cry was got up in London against the further use of 
coal, upon the assumed ground that the smoke generated by its 
combustion was poisonous to the citizens ; and the article was 
denounced as noxious and pestilent. Kinvly authority was in- 
voked to suppress its employment, and a proclamation fulmi- 
nated against the slandered mtruder. This plan having failed of 
success, a commission was sent forth to inquire into the proceed- 
ings of those who disobeyed the royal mandate, and was autho- 
rised to inflict a fine for the first transgression, and destroy the 
furnaces of the offenders in the event of continued opposition. 
These measures being too feeble to restrain the progress of this use- 
ful product,a law wasenacted which constituted ita capital offence 
to burn sea coal within the city, exempting from its operation 
merely the forges in the suburbs, It is even asserted that Mr. 
Astle found a ducument among the records in the Tower, which 
purports that, in the time of Edward J. a man was tried and 
executed for the crime of burning sea coal in London. Be this 
true or false, it cannot be denied that prejudice against coal was 
inveterate in certain quarters, amovg which we may, without 
question, include all who derived a profitable occupation either 
in providing or seliing wood and peat for fuel. We cannot re- 
cord with confidence the date wheu these objections were dis- 
pelled; but, according to Whitaker, even down to the middle of 
the fourteenth century, peat with a little wood was the only fuel 
used in the Monastery of Whalley—no coal was used, though it 
abounded in the neighbourhood, 

In 1325, a vessel belonging to a merchant of Pontoise, a town 
belonging to this country, returned from Newcastle (to which 
place it had come with certain articles of trade) laden with a 
cargo of coal; from which we infer that it was at. this time an 
article of regular exportation in place of goods arriving from 
abroad. Passing on, we find the trade undergoing various changes 
and fluctuations, until, after the lapse of five centuries, it assumes 
an aspect of vast importance; and could the article itself, and 
the trade with which it is connected, and which it furnishes, be 
suddenly blotted out from its place in commerce, it would create 
a panic which would befile the ingenuity and evergy of man, in 
the present stage of scicutitic kuowledye, to remedy or remove. 


(To be continued.) 


* Ancient History of South Wiit«, p. 85. 
+ Rom. Antiq., at Worcester, p. 12, 
4 Archeeologia. 
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PENN’S APPARATUS FOR TAKING 


THE THRUST OF SCREW SHAFTS. 


Patent DATED 25TH Avcust, 1857. 
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Tus invention, by Mr. John Penn, of Greenwich, consists in an im- 
provement in apparatus for taking the thrust of screw and submerged 
propellers. For this purpose a disc or plate (by preference made in 
two parts, so as readily to be fixed and remove.) is applied between 
the boss of the propeller and where the propeller shaft passes into the 
ship or vessel. In this plate or dise pieces of hard wood are fixed at 
intervals, so that they protrude beyond the surface of the disc; the 
grain of the wood may be at right angles or otherwise to the surface 
of the dise. The disc is made suitable for the propeller shaft to turn 
freely in an opening through its centre, and it is applied so as to be 
held from turning with the propeller shaft. The forward surface of 
the boss or nave of the propeller, or of a plate fixed to it, is formed or 
turned truly, and is, when the propeller is at work, constantly pressed 
against the projecting surfaces of wood in the plate or disc, which is 
applied where the propeller shaft passes into the vessel. The thrust 
of the propeller is thus received by the pieces of wood fixed to the 
disc, and this being attached to the sternpost of the vessel transmits 
to it the thrust of the propeller; the plate or disc and wood fixed to it 
being immersed in the water will be thus constantly and well lubri- 
cated. Although it is preferred to have the pieces of wood applied to 
a plate or dise capable of being readily removed, this is not essential, 
and in place of their being applied as above explained they may be 
applied to the boss of the propeller, or to a plate or disc fixed to it, or 
to the propeller shaft, so as to revolve with it; in which case the 
pieces of wood, when the propeller is at work, will be pressed against 
a plate or surface formed or fixed around where the shatt of the pro- 
peller passes into the ship or vessel ; and although it is preferred that 
this apparatus should be external of the vessel, a similar arrangement 
to take the thrust of a propeller may be applied within the vessel, in 
which case the rubbing surfaces should be kept well lubricated with 
water, 

Fig. 1 shows part of a longitudinal section of the stern of a vessel, 
suitably arranged for having the screw propeller raised ovt of the 
water ; Fig. 2 shows a transverse section ; Fig. 3 shows part of a longi- 
tudinal section of apparatus, arranged for an ordinary screw propeller, 
the cross section being similar to Fig. 2; Fig. 5 shows a longitudinal 
section, and Figs. 4 and 6 transverse sections of apparatus, when the 
same is arranged internally of the ship. When the boss of the screw 
is of iron, it is preferred to apply to it a ring of brass a, such as is 
shown in Fig. 3, suitable for working against the wood in the part of 
the apparatus which takes thethrust. <A is the propeller shaft, which 
(in Figs. 1 and 2) is at its outer end arranged so as to admit of 
the screw being separated and lifted, as is well understood and partly 
shown in Fig, 1 ; B, in Figs. 1 and 3, is the boss of the screw or pro- 
peller; C 1s a plate which by preference is made in two parts capable 
of going together, and of being fixed together by screws c, c; this 
disc or plate has several openings through it, in each of which is fixed 
a block of hard wood D; these blocks of wood D somewhat project 
beyond the surface of the plate or disc C; the plate or disc C is pre- 
vented turning with the propeller shaft by means of fixed projections 
E, E ; in Figs 4, 5, and 6 the apparatus is shown to be arranged 
within the ship or vessel; F is a trough for containing water, the 
bottom and also the end G of which is made of such strength as to fit 
them for resisting the thrust of the propeller. This part of the appa- 
ratus is fixed in any convenient position intermediate of the length of 
the propeller shaft or shafting. In this arrangement the plete or disc 
C is carried by the fixed plate G, through which the prope ler shaft 
passes ; the propeller shaft has affixed to it a brass surface I, which 
presses against the blocks of wood D,D. This surface is mace in two 
parts for the convenience of its being affixed to the propeller shaft by 
screws and nuts A, h, as shown, or by other convenient means. Or, 
in place of applying the apparatus intermediate of the length of the 
propeller shaft, the apparatus may be constructed in a suitable 
manner for being applied at the forward end of the propeller or crank 


shaft, and so that such end of the shaft may be resisted by a like | 


arrangement of apparatus. 


ABRAHAM’S WIRE GAUGE. 
PATENT DATED 17TH AvaGust, 1857. 
Tris invention, by John Abraham, machinist, of Birmingham: 
consists of a new arrangement for gauging wire, Kc. Fig. 1 repre- 
sents a side elevation of the gauze; Fig. 2 a transverse section 
through the line a; and Fig. 3 a transverse section through the line 
5; ¢,d, are two jaws or pieces of steel or other metal, one of which, c, 
slides to and fro in the manner afterwards explained, the other, <, 
being fixed. The wire or other article, the size of which is to be 
measured, is introduced between the two jaws ec, d, which jaws are 
brought into contact with it, and the distance between them is read 
off on the graduated parts of the instrument, as afterwards explained ; 
eis a screw which passes through the screw boxes c', d', on which 
the jaws c, d, are fixed respectively. ‘The screw e is of a different 
pitch at its two ends, one half of it being of any given pitch, and the 
other half of a greater or less pitch. When it is turned by the milled 


nuf / fixed on its end, the screw boxes c!, d!, and consequently the 





| jaws c, d, are brought together or separated during each rotation of 

the screw e by a distance equal to the difference in the pitch of the 
two portions of the screw e. For example, if the two portions of the 
screw ¢ differ in pitch by one-hundredth of an inch, then on each 
rotation of the screw e, one of the jaws c, d, will move on the screw 
e to a greater or less distance than the other by one-hundredth 
of an inch. The motion of the screw e through one-tenth of 
a complete rotation will produce a relative motion in the jaws 
c, d, equal to one-thousandth of an inch, and so on for dif- 
ferent degrees of rotation. The head of the screw is divided 
into ten or other number of divisions, as shown at g, and the 
angle through which it has been turned is indicated by the fixed 
marker h. The number of complete rotations is read off on the side 
of the instrument ati. The bar & carries a scale of figures situated 
at a distance from each other equal to the distance of the threads on 
the end ¢3, of the screw e, and the figure which is presented at the 
hole i indicates the number of rotations which the screw e has made, 
and the number of hundredths of an inch between the jaws c,d. The 
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fractional part of a rotation of the screw e¢ is indicated by that 
numeral of the series of figures at g which is brought opposite to the 
marker A; thus, as the instrument is represented in the illustration, 
the numerals indicate that the jaws c, d, are at a distance apart equal 
to four-hundredths and nearly one-thousandth of an inch, and so on; 
by turning the nut f until the jaws c, d, grasp the article between 
them, the thickness of it is indicated in hundredths and thousandths 
of an inch. Instead of making the end e* of the screw e work directly 
in the screw box el, it is preferred to insert a screw collar / between 
the screw e and the screw box c!, the screw collar / being tubular, and 
screwed within. The screw e in this case works in the screw collar 
J, turning freely in the screw box c!. By turning the collar 7 by 
means of the milled nut m, the jaw c may be made to advance upon 
the end e* of the screw e, and as the screw in this case remains 
stationary, the action is not a differential one, but the jaw c is moved 
backward or forward at each rotation of the collar /, equal to the 
distance between the threads on the end e: of the screw e, and as these 
threads are one-tenth of an inch apart, each rotation of the collar Z 
moves the jaw c one-tenth of an inch. In measuring articles more 
| than one-tenth of an inch in diameter, the nut m is turned through 
| one rotation and fixed firmly in its position by a screw x engaging in 
a hole in the collar /, as seen in the section, Fig. 2; the precision of 
the position of the collar 7 after its rotation is thus secured; or the 
collar 7 may be made to perform any number of rotations, and again 
be fixed by the screw n engaging in a hole in it. The number of 
rotations made by the collar / is indicated at o by a series of figures 
made upon the screw box cl. The numeral presented at o indicates 
the number of tenths of an inch by which the jaws c, d, are separated, 
to which must be added the number of hundredths indicated at i, and 
the number of thousandths indicated at A. 





' 

| Certon Ratway.—Mr. Arthur Hansbrow, the son of Captain 
| Hansbrow, governor of Lancaster Castle, has been appointed secretary 
| to the Ceylon Railway Company. The salary has been fixed at £500 
| per annum, 
| Tuxrorp's “Stream Horse,’ or Tracriox Enorye. — The 
| application of the traction engine or steam horse appears to be 
| gradually progressing, at least for distant lands. The Messrs. Tux- 
| ford and Sons, of the Boston and Skirbeck Ironworks, Linco!nshire, 
| shipped the week before last, at Liverpool, another of these mechanical 
productions for Cuba, with a series of cars, drays, ploughs, &c., for 
attaching to it. This engine forms the third shipped within the last 
four months for the same gentleman, Senor Placide Gener, of 
Matanzas. They are all intended for sugar plantations, and are to 
plough, to draw cane from the fields to the mill, and to carry the 
manufactured sugar from the mill to a railway station a few miles 
distant. 








LETTERS TO THE EDITOR. 


| We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HIGH PRESSURE CONDENSING ENGINES, 
Sir,—Without presuming to enter into the protracted discus. 
sion upon the subject of che employment of high and low pres- 
sure steam, which has occupied for some weeks—or, rather, 
months—past such a large and important space in your columns, 
I propose to submit to your readers, in as concise a form as 
possible, the result of an experiment made at Messrs. Barrett, 
Exal!, and Andrewes, Reading, upon an engine used for driving 
their works. 

The engine is of the horizontal high pressure condensing cha- 
racter. The diameter of the cylinder is 2! inches bore, the strokeis 
2 feet 6 inches; is jacketed, and both the top and bottom covers 
are heated by steam flowing from the jacket, which itself is in 
direct communication with the boiler. Attached to this jacket 
is a simple contrivance for getting rid of the condensed water 
without allowing any of the steam to escape. The air-pump is 
worked by a prolongation of the piston-rod through the bottom 
cover of the cylinder. There are two valves worked by eccentrics 
off the crank shaft ; one is for the exhaust only, the other valve 
for the cut off, which can be varied at pleasure, while the engine 
is running. The feed for supplying the boiler is taken out of 
the hot well, and pumped through a water heater fixed in the 
flue of the boiler, which is on the Cornish principle of construc- 
tion. It is 22 feet long, 5 feet diameter, having an internal flue 
of 32 inches diameter. The usual pressure, by Bourdon's gauge, 
is 52 lb. per square inch. The engine-shaft, on this occasion, 
was disconnected with the works, and was fitted with a break 
wheel to act as an ordinary dynanometer. The diameter of the 
wheel at the point of suspension was 4 feet 74 inches, which gave 
a circumference of 14 feet 6 inches ; this, multiplied by 60, the 
revolutions of the engine per minute, gives a velocity of 870 
feet per minute; the weight balanced was equal to 1,517 lb. : 
this, multiplied by 870, is equal to 1,319,790, or rather above 
33,000 x 40, which is the useful effect of the engine. The coal 
used was the Duffryn steam coal, and the experiment lasted ten 
hours. ‘The fuel used was carefully weighed, as was the quan- 
tity of water thrown off by the condenser, and the quantity 
pumped into the boiler, so that every possible care was taken 
to obtain a perfectly accurate result, which I now have the plea- 
sure of giving you :— 

Started at six o'clock p.m., stopped at two minutes past four 
a.m. ; fuel used, 11 ewt. of Welsh coal; water evaporated by 11 
ewt. of coal, 1,108 gallons; water thrown off by condenser, 24,708 
gallons; revolutions of engine by counter, 60°03 per minute; 
average heat of water in weil, 38 deg. Fahrenheit; average heat of 
water from condenser, 82 deg. Fahrenheit; mean vacuum, 27 
inches ; expansion valve cutting off at 3} inches out of 30 inches; 
water evaporated per Ib. of coal, 9 gallons ; consumption of coal 
per horse-power per hour, 3°06 lb, JoHN PINCHBECK. 
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Engine doing 40 H.P. duty- Pressure in boiler, 50 1b, 


Valves cutting off at 


3% in. Clearance equal to lin, Length of stroke, 30 in. Diameter of 


cylinder, 21 in. 

P.S. The accompanying diagram was taken during the experi- 
ment. The indicated horse-power taken from the diagram would 
be 47 horse-power ; and if this were divided, as is usually the 
case, by the coal used, the consumption would only be 2°6 1b. 
per horse-power. The useful effect of the engine was, however, 
only 40 horses, which increases the consumption to 3°06 Ib. I 
do not understand how persons can speak of the duty of an 
engine unless its power be tested by a suitable dynamometer. 

Reading, March 22nd, 1858. J.P. 





LAUNCHING VESSELS BROADSIDE. 
Srr,—Having been rather largely engaged abroad in the construc- 
tion of steamboats, more than forty years ago, and obliged by 
local circumstances to launch broadside on, I read with lively 
interest the accounts we received of the Great Eastern. From 
the first I hoped great advantage to naval architecture from this 
bold specimen, and my hopes grew as I read of the skill mani- 
fested in the construction. The launching broadside on occa. 
sioned me no apprehension, having myself had uniform success 
in similar operations. When I heard of the disappointment 
attending the first attempt to ease the vessel down, instead of 
launching, it made me thoughtful, but still raised no apprehen- 
sions, confiding, as I did, in the skill and forethought which her 
builder bad shown throughout; and even when I heard that 
up to the sailing of the last packet the “ easing down ” had not 
been completed, and that the difficulties rather increased, my 
hope of ultimate success was not destroyed, though 1 cannot 
deny that it became allied to regret that so large an expenditure 
had been incurred which might, as appears to me, have been so 
easily avoided. 

Though I still aths 
these lines can reach you, will make any remarks of mine sup 
fluous as regards herself, yet I send them, thinking that, being 
founded on practice, they may not be unacceptable to some of 
your readers, who, on future occasion, may find it convenient to 
launch broadside on. : 

Together with a short account of my arrangements I give you 
also the reasoning on which they were based. 


hope that the floating of the Leviathan, before 
super- 





My boats were built for fresh water lake and river navigation, 
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where there was no rise of tide ; and a consequent difficulty in 
laying longways, without great expense, for launching “end on,” 
as usual, determined me to attempt launching “ sideways ;” and 
thus I reasoned in making my arrangements: To launch a vessel 
safely endways, as usual, the cradle must cover an extent of 
ground sufficient to bear the incumbent weight without subsi- 
dence; further, the “sliding” surface must be sufficient to bear 
the friction without abrasion, and consequent fear of ignition. 
These main conditions being likewise secured in launching side- 
ways, there remained only the mechanical problem of preventing 
one end of the vessel travelling materially faster than the other, 
and in solving that I neither felt nor found any difficulty. | 

My boats, though of various dimensions, all agreed in one 
respect, viz., great proportional length, having from 9 to 11 | 
times their beam for their length. To suit their different 
stations they varied in length from 120 feet to 200 feet, and in 





breadth from 11 feet to 23 feet. 


ways on their lower, or water side, they were all tied together 
by a similar tie-plank at top, and then shored and braced one to 
the other. 

The cradles and frame need to be of heavy wood and weighted, 
so as to sink slowly from under the vessel when she floats, and 
anchor and cable provided to hold the frame and cradles when 
the vessel is off. 

Now as to the launch :—The vessel is set on to her hard tallow 
in the usual way by slivers and maul ; but to prevent too great 
immediate stress on the hooks, or tables of the bilge-ways, a 
row of vertical shores, with narrow heads and heels, on a firm 
base, are placed in a line parallel to the middle line, and about 


| 18 inches from it towards the water. These are intended to take a 


great part of the weight when the blocking and other shores are 
knocked from under the ship, and are to stand until the launch 
commences motion, when they trip of themselves ; this is a nice 
part of the arrangement, and requires to be executed with care ; 


FIC.3. 











It will besufficient to describe the launch of the largest boat. Her | 
length was just 200 feet, her beam 23 feet, and extreme breadth, 


including paddle-guards, 424 feet. She was substantialiy built, 
chiefly of resinous pine, and stiffened by a lattice-work of 2-inch 
pine plauk inside, I must also remark that I had only a narrow 
strip of firm ground to build on; the ground over which she 
had to run was soft, and it did not suit my purpose to better its 
apparently treacherous nature by great outlay. 

Thus I proceeded: I laid nine ways (I invariably used an 
uneven number) in the same plane, paraliel to each other, and 
at right angles to the keel, or rather middle line, of the boat. 
The ways, W (Figs. 1 and 3), were formed of beach logs, about 18 
inches square, slit down the middie; on each side were spiked 
guide ribands G, further secured by shores 8S. To keep the 
ways, &., from floating up, a few short piles P, were driven 
on each side of each way and “lipped” under and spiked to the 
way. To prevent the ways sinking overmuch in the soft shore a 








considerable quantity of long, stout thickstuff T, was placed 
transversely below them, and the ways blocked up by long | 
blocks B, to true height at first. A space of full g inch was left 
between the bilge-way and guide ribands on each side. 

The ways were securely shored in the direction of their 
length, particularly the centre way. The bilge-ways were oak, 
Sin. x 5in. (See Fig. 3.) 

One of the ways was laid mid-length of the boat, and four 
more in the same plane and equidistant to take the bow-end, 
with other four in similar manner to take the after-end ; both 
bow and stern extended about 15 feet beyond the extreme way ; 
wishing the boat to run fast over the uncertain ground, I laid 
the ways rather steeper than usual, viz., a fraction steeper than 
lin 12. Instead of “ dog-shores,” I left a “hook,” or table (see 
Fig. 2) below the upper end of each bilge-way, which table was 
let into the way about 1} inch, and held all in place until the 
signal for launching was made. 

The ways were laid so that the shore bilge of the vessel rested | 
very nearly on the bilge-ways; this was done to prevent the 
tripping of the cradles, or at least to assist in preventing it. 

To prevent the “ rocking” of the bilge-ways or “slewing” of 
the vessel, and therewith to prevent one end of her travelling 
faster than the other, the lower ends of the bilge-ways were tied | 
together by long planks, well joggled and bolted on; the plank- | 
ties being fished one to the other; a similar long tie was fixed 
near the other or upper ends of the bilge-ways, which were 
farther secured by other planks, as struts and braces, 80 as to 
form a species of lattice-work. All the bolts were screw-bolts, 
with square shoulders and square nuts on the top, so as to take 
the parts asunder without destruction after the launch. 

Figs. 4 and 5, showing two bilge-ways, will convey the idea, 
The cradle rested on these plank-ends, and secured them also 
by the incumbent weight. To prevent the cradles tripping side- 








near the bilge on the land sidea similar vertical shore is placed on 
each side of each way, for similar purpose, and to tripor be knocked 
away as required. Whenall is ready the tables under the bilge-ways 
are to be cut off by a vertical saw-cut, a sharp saw and two steady 
shipwrights being appointed for each bilge-way ; and to keep the 
saw-cut free and open, a slight shore is placed on the end of the 
bilge-way to the bends of the vessel, and set up as the cut pro- 
gresses. (See P, Fig. 3.) The tables are cut off in quick succes- 
sion ; first on the two extreme ways and simultaneously; then 
on the two next, also simultaneously; and so on all, in pairs, 
until only the middle one is left, and cut alone; on each way a 
starting screw (SS, Fig. 3) was screwed and set, just iu con- 
tact with the bilge-way, as each table was cut off. If the whole 
has been well managed the vessel will not move until the action 
of starting screws, which must all move in accord, force the ver- 
tical shores to trip ; and possibly it may be necessary to knock 
away the upper vertical shores, which should therefore be fitted 


| with quick relieving wedges, to strike away in a direction parallel 


to the keel. A screw, with capstan head, in a cast-iron socket 
with flanches cast on (Fig. 6) to let into and bolt to the ways 
answers well for moderate weights. ° 

For great weights, of course hydraulic presses will be used, and 
if of only moderate power, will answer abundantly, there being 
many of them. 

In launching the first boat in this manner, I own I felt some 
trepidation, but none ever afterwards. 

Ay, well! your readers may say, but—your boat and the 
Great Eastern! ! True, I reply; but I have also a “ but.” 
Size is relative—so is weight. A sloop of 400 tons is launched, 
end on, without hesitation, on timber and tallow—so is a modern 
screw first-rate of 4,000 tons. The sizes and weights are greatly 
different, but the launching means are essentially the same, only 
proportionate, and I cannot see why successful practice of early 
days, with a vessel that was large for those days, should not 
apply to very much larger vessels of the present day, if the 
means be made proportionate, launching sideways. If timber is 
not to be had large enough for a few ways, get your necessary 
proportions by multiplying the number of ways. I did not ex- 
pect extraordinary commotion in the water on launching, and in 
fact, experienced even less than I expected—there was no sudden 
plunge, as in end-on launching, consequently less displacement 


| for the moment; on the launch reaching the water, the speed of 


descent was visibly diminished, and almost reduced to nothing 
when the vessel floated. My vessel had her machinery on board 
and boilers filled, and fires carefully laid. In fact, a half-witted 
joiner had set fire, and the steam was nearly up when she reached 
the water. If any of your readers desire more information, let 
them ask through your columns. E. C. 


South America, February, 1858. 





FROM LONDON TO ROME IN THREE HOURS, 

Stn,—I propose to accomplish this in the following manner :— 

o have an aerial machine, consisting of an exceedingly light | 
plane, 200 feet long and averaging about 25 feet broad, dimi- 
nishing towards each end, and strengthened down the centre by 
a tube two feet in diameter, also diminishing towards each end. | 
The plane is to be propelled on the principle of a rocket, and it | 
is adapted to carry one man with despatches, &c. 


200 x 25x 8 x 1-222 8 
= 


sayis = 764 Ib. 


| Now let the plane be propelled in the direction of its length at 


the rate of 400 feet per sec., or 2774 miles an hour, and inclined 
at such an angle that it maintains a constant altitude. It is 
evident the inclination must be 1 in 50, and that if the air 
offered no resistance to the plane edgewise that the accelerating 
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The following calculations are intended to show that the 
Scheme is possible :— 


onan the plane be of such a weight that it would, if allowed to 

freely in air, attain a velocity of 8. feet per sec. Then 

Weight of plane Weight of air moved x motion given to it per sec. 
motiou due to gravity per sec, 











force necessary to maintain the motion would be 7,th of its 
weight, or 15°28 Ib. 

To estimate the resistance edgewise, suppose the plane made 
of two thicknesses of material joined at the edges, but gradually 
separating towards the centre of the plane, where they are three 
inches apart, and suppose the tube formed of two cones, placed 


- ——- 


base to base, then the side of the cone will slant 1 in 100, and 
the velocity at which the air will impinge against it will be four 


Now surface of cone = = = wxe 314 feet .. 


Oe 2 
resistance of air to cone = kn xX 2 ae 11°99 Ib. similarly 


. . 5000 x 1:22245* 
resistance of air to plane=~— “a. 2°04 Ib. (not 


deducting the space occupied by the tube from the surface of 
the plane, or the space occupied by the plane from the surface 
of the tube; but setting these deductions against any resistance 
which there might be to the edge of the mony and the friction 
of the air longitudinally against its smoother surface. 

So that the accelerating force necessary to support a plane of 
the proposed form and weight, and propel it at the rate of 400 
feet per sec., would be 15°28 + 11°99 + 2°04 = 2931, say 30 lb, 
.. the units of work done per minute would be 30 x 400 x 60=— 
720,000. 

Dutton has proved by experiment that the resistance of the 
air to a ball 1-966 inches diameter, when moving 1,500 feet per 
sec., is 57°25 1b. 

Now, a war rocket nearly 6 in. diameter is propelled about 
10°500 feet at the rate of 1,500 feet per sec., by 20 lb. of powder. 
Neglecting the weiglt of the rocket itself, and supposing the 
201b. of powder are solely expended in maintaining its velocity 
against the resistance of the air, the powder has to overcome & 
force of 10x 57-25 = 572°5 lb. (the sectional area of the rocket 
being ten times that of a ball 1°966 diameter), 

Therefore the units of work done by 1]b. of powder used in 


Ff Rvo-5 
10 500 7 572 »— 300,562 


feet per sec. 


a rocket = 


To estimate the quantity of work generated by a pound of 
powder used expansively, suppose it occupies 1 foot of a tube 
whose sectional area is 1 square inch, and that it will expand 
(partly on account of its heat) to 4,000 times its volume, or will 
fill 4,000 feet of the tube. 

Let y be the pressure in pounds at any distance, x in feet 
from the powder, 


then y = 14 x 4000 
& 


Total work of expansion from c= 1 to x = 4,000, 


> 4000— 
14 +4000 ii 1 
& 
1 


== 14 x 4000 (hyp. log. 4000 — hyp. log. 1) 

= 464,464 units of work. 
So that in the rocket we get about {rds the whole amount of work 
out of the powder. 

No doubt we could get 450,000 units of work out of 1 lb. of 
powder used in that way. 

Say, then, 1°6 lb. of powder per minute, or 1001b. an hour, 
would be required to propel this aerial machine at the required 
rate, that will allow 

124 Ib, for a man, &e. 
300 lb, for gunpowder, 
340 lb, for the weight of the plane. 

Perhaps the best material for the plane would be thin wood 
veneer. The tube might be of the same material, but strength- 
ened in the centre to carry the man and powder. The powder 
might be pressed from the store in the centre down a small 
tube passing out at the back where the combustion should take 
place. The machine might be steered, made to ascend or 
descend, and its rate of motion varied at will very easily. 

Evpnka, 


will be dx 





HIGH AND LOW PRESSURE STEAM, 


Srr.—I think the names of Watt, Southern, Tredgold, &c., in 
England; Arago, Dulong, Pambour, Regnault, &., in France, and 
the members of the Franklin Institute in America, are of suffi- 
cient force to guarantee that the temperature, pressure, volume, 
and total heat of steam as arrived at by experiment may be 
relied upon as being near the truth. Formule have been 
deduced from the experimental values given by various experi- 
menters, some of which are more accurate than others, but all 
are considered sufficiently so for practical purposes. Taking 
those formule which appear to agree most nearly with experi- 
mental steam tables, I propose to show from what source we 
are to expect an advantage by the use of high over that of low 
steam. 

That expansion in the cylinder through the same fraction of 
the stroke, with different initial pressures, produces (when judi- 
ciously applied) the same economical effect, all who have exa- 
miued the subject seem to agree. I shall, therefore, only deal 
with steam used before expansion takes place, whether it be 
used throughout, or only through a fraction of the piston’s 
stroke. 

Let ¢ = the temperature of steam at the pressure p, and v = 
the relative volume, then 


458 +t 
oan 87°3084——— 





eee (1) 
Again let P = the power of a cubic inch of water as steam in 
pounds raised one foot, then we have 


and substituting the value of v from (1) we get 
P = 31087 (458 +t) .« «© 6 + (2) 

If we let f: == any temperature lower than ¢, and P, the power 
of a cubic inch of water as steam at that temperature in pounds 
raised one foot, then 

P, = 8°1087 (458 + fi). 

The power per cent. of steam at the temperature ¢ over that 

at the temperature fi, will evidently be expressed by 


> 
100 — 

But the total heat in steam increases with the pressure ; hence 
more heat will be required to produce the same weight of steam 
at a high than at a low pressure, \ ; 

Let m, = total heat in steam, whose sensible heat is ¢, 
and n= ” ” A t, 
then the loss per cent. by the use of steam ata high than ata 
low pressure, owing to the increase of its total heat, is expressed 


by 


109 waste 
pP—P m—m Pm, — Pym 
Therefore, 100 5 1 — 100 == 100 ( Pim, ) 


the difference between the gain per cent, in pounds raised one 
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foot, and the loss per cent. by the increase of the total heat. Let 
s equal this difference, then the total gain per cent. is— 
PoP) 
P, m 
Now, according to Regnault, 
mir (ti — 32°) *30541123-7 
and m ==(¢ —32°)*3054+1123-7 
I have also shown that 
P =3'1087 (458+) 
and P\= 31087 (458-4) 
By substituting these values in equation (3), and reducing, we 
get 


+100 (3) 


(t—ti) 97425 
~ t2 +1549°7 t1-+499998'6 

This formula gives the gain per cent. obtained by the use of 
steam at the temperature ¢ over that at the temperature ¢,; and 
if ¢, be made equal to 212°, the Jast equation becomes 

= (t —212°) ‘1115, 
which gives the gain per cent. by the use of steam above 212°; 
but if ¢ be less than 212°, the value of s will be minus, showing 
the loss per cent. by the use of steam lower than 212°. 

Unless we conclude that Regnault is in error, and that all ex- 
perimenters on steam have furnished results not to be depended 
upon, we are forced to believe that the theoretical value of high 
steam is superior to that of low steam, and in the proportion 
here shown. According to Regnault, the temperature of steam 
of 50 lb. pressure is 281 dey. Fahrenheit ; hence by the formula 

3 = (281—212)'1115 = 7°6935, 
that is, steam of 50 lb. pressure is 7 6935 per cent. more econo- 
mical than steam of atmospheric pressure. And it follows from 
the same formula that 


Steam of 1001), pressure and temperature 327°8 is 12°9 per cent, cheaper. 
150 b ed 


. " » «3583 ,, 16°3 » 
‘“ 200 ae eee 351°7 ,, 18°9 ” 
» 300 be a 416°7 ,, 23°8 ” 

The formula here deduced is simple, and, so far as I know, 


entirely new. I do not mean to say that the amount of saving 
by the use of high steam is a new idea, for, theoretically, it is 
known to be true, and, practically, it has become a fact entirely 
independent of expansion. 

It is by the use of steam at various pressures, generated in the 
same boiler by the same kind of coal, and propelling the same 
machinery, the cylinder of the engine being changed in diameter, 
that has proved practically that high steam is more economical 
than low steam. 

To profess to test the mill-engines of Lancashire by the ordi- 
nary indicator. sv far as to ascertain the amount of fuel used per 
indicated horse-power per hour is concerned, appears to me 
extreme folly ; for it is evident to all who have been accustomed 
to indicate steam engines, that the same engine is found to vary 
considerably during a day’s work, and it is customary for the 
owner of the mill to see that all the machinery is at work, and 
the engine at its proper speed, before the indicator diagram is 
taken, which has the effect of giving to the diagram a consider- 
ably greater mean pressure than the average during a day’s 
work. The speed of the engine is also maintained during the 
taking of the diag:am, while, during a day’s work, it varies con- 
siderably, and, so far as my observations go, its speed seldom 
exceeds what is called its proper speed, but often is found a 
stroke or so below it. Hence there is a difficulty in ascertaining 
which engine is working most economically. 

Tuomas BALDWIN. 

Corn Market-buildings, Bury, Lancashire, 

March 26th, 1858. j 





WHETHER IS HIGII OR LOW PRESSURE STEAM PREFERABLE 

IN POINT OF ECONOMY ? 
Sir,—Having previously to the best of my humble abilities 
answered all the objections of my opponents, as well as some of 
the misapprebensions of my friends, I now purpose. in this 
letter, briefly to present to your readers, as I hinted in my 
last, a most astounding and interesting table which I compiled 
expressly for the discussion which led to this long and con- 
tinued coutroversy, showing the mechanical duty which one 
cubic inch of water, raised into steam, will perfurm by expan- 
sion alone. 

The necessity of this table, and the circumstances under 
which it was compiled, may not be uninteresting to some, at 
least to the Blackburn portion of your readers ; for, Sir, of all 
other places in which this table was composed, it was the bed- 
room of the inn at which I was located for the night, after con- 
testing the merits of high and low pressure steam with Mr. 
Davies in the Blackburn Mechanics’ Institute, some months pre- 
vious to our discussion at Manchester I recollect that on that 
occasion Mr. Davies kept insisting that the mechanical effect of 
a given quantity of water or steam was the same at z1l pressures ; 
and that I had the greatest difficulty in convincing | im that four 
times a given pressure did not necessarily imply four times the 
fuel to produce it. And it was not till your answer, Mr. Editor, 
to my question on this subject, in Tae Enarnrer of September 
18th, to the effect, “that for all practical purposes equal quan- 
tities of fuel generate equal quantities of water into steam at all 
pressures” (and which is contirmed by the Artizan Club), that he 
was thoroughly convinced, 

When i retired to rest on the evening in question, and which 
was the first and only time I ever slept in Blackburn, the argu- 
ments of Mr. Davies kept ruminating through my brain, } articu- 
larly the statement, that the mechanical effect of a given quantity 
of water was the same at all pressures, that to attempt tc sleep 
was out of the question (1 therefore have not yet slept in Black- 
burn, though I cid once go to bed there), During that sleep- 
less and restless night, then, the idea of this table occurred to 
my mind as best calculated to show the enormous mechanical 
duty of steam by expansion alone, as separate and distinct from 
that of evaporation, which for all practical purposes is virtually 
the same at all pressures. Well, as soon as ever daylight 
appeared, I jumped up, and partially dressed, set to work on 
the good Sunday morning to compile this very table, which the 
more I have since scudied, the more I am convinced of the 
accuracy and importance of it. 

The accompanying diagram represents a cylinder one inch 
in area, and by a stretch of the imagination it can be conceived 
instead of 20 inches long, as it was in the large sheet at 
the discussion, to be 20.000 inches long,—the length it is 
intended to represent, this being nearly the volume of steam at 
11b absolute pressure The letter A represents a piston one 
inch area; and the letter B represents a cubic inch of water 
underit, Now, your readers will all be aware that one cubic 
inch of water, evaporated into steam at the pressure of the 
atmosphere, expands, in round numbers, into 1,700 times its 
original bulk. If a lamp were applied to the cubie inch of 
water in this cylinder, the piston would rise with 16 lb., 
the pressure of the atmosphere upon it, to about 1,700 
inches high. Now, 1,700 inches will be nearly 142 feet, 








which, multiplied by 15 1b., will give 2,130, or within 110 Ib. 
of one ton raised one foot high. It will be easy to remember, 
therefore, that 1,700 being within 28 of the number of inches in 
a cubic foot, that one cubic inch of water evaporated at the 
pressure of the atmosphere will make one cubic foot of steam ; 
and 2,130 being within 1101b. of a ton, that a cubic inch of 
water will, in round numbers, raise one ton one foot high. This 
is the mechanical effect due to evaporation before expansion com- 
mences, and corresponds to the point at which steam is cut off 
in the cylinder of a working steam engine. 


DUTY OF THE STEAM FROM ONE CUBIC INCH OF WATER BY 
EXPANSION ALONE. 
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The duty due to evaporation, I would again repeat, is virtuall 
the same at all pressures, At least so little is the gain Zrom 








increased pressure by evaporation only, that, as I have said in a 
former communication, to gain double the mechanical effect of 
one atmosphere, or, in other words, to raise two tons one foot 
high by a cubic inch of water, it would require 85 atmospheres, 
or the enormous pressure of 1,275 lb. per square inch, certainly 
rather beyond our reach at present. 

The foregoing table will now show the duty this cubic 
inch of water will perform by expansion alone, over and above 
the duty due to evaporation. ‘The first column, it will be per. 
ceived, shows the lb. weight on the piston, or the pressure per 
square inch; the second column shows the corresponding tem- 
perature from 1 1b. up to 69 lb. ; the third shows the volume of 
the steam compared with the volume of the water which pro. 
duced it; the fourth shows the number of inches the piston 
will rise by expansion alone, after evaporation is complete, by a 
reduction of 1 ib. on the piston in each case respectively; the 
fifth shows the number of 1b. still on the piston after a reduc- 
tion of 1lb. in each case, and consequently the number of Jb. 
raised at each expansion ; the sixth column shows the products 
of the lb multiplied into the inches, or, in other words, the 
number of |b. raised one inch high at each expansion. 

For instance, with 15 lb., or the weight of one atmosphere, on 
the piston, it will have risen 1,669 inches when this water is 
evaporated into steam. And if 1b. be then taken off, it will 
rise by expansion (there being no more water) 109 inches, or 
from 1,669 to 1,778, a3 shown in the third and fourth columns, 
But while the piston rises these 109 inches it has still 14 1b. on 
it, and 109 x 14=1,526 lb. raised one inch high. In like man- 
ner from 14 to 13, or from 1,778 to 1,904, it will rise 126 inches 
with 13 lb. on it, which will give 1,638 lb. raised one inch high. 
And go on to 1 lb., when the piston will have risen 20 868 inches, 
which is the volume of steam from a cubic inch of water at 1 ]b. 
pressure. I ought here to state that in column No. 5 I have 
omitted the decimals which would be necessary to give the mean 
pressures, in order not to complicate the table. I have, there- 
fore, rather under than overstated the duty done by expansion. 

lt will be seen by this table, then, that for the first atmo- 
sphere the total mechanical effect of a cubic inch of water by 
expansion alone will be 49,424 1b. raised one inch high, or 4,118 lb. 
raised one foot high, or nearly two tons over and above the one 
ton raised by evaporation. 

For the second atmosphere, or a pressure of 301b., the duty 
of this cubic inch of water by expansion only is 5,452 lb. raised 
one foot high; the third. 6,271 lb.; the fourth, or 60 Ib., it is 
6,869 lb.; and the seventh atmosphere will give the enormous 
duty of 7,981 lb., or upwards of three tons, raised one foot high, 
being more than three times the duty performed by evaporation 
without expansion. 

Well now, if it only requires the same fuel to raise a given 
quantity of water into steam of four or of seven atmospheres 
with an expansive duty of nearly 7,000 or 8,000 lb. from a 
single cubic inch of water, as it does to raise it into steam of two 
atmospheres with an expansive duty of only 5,400 Ib., is it not 
foolish and absurd to attempt to contend for the superiority of 
the latter over the former? 

But, as I purposed being very short in this letter by way of 
atonement for the wearisome length of my last, I will not further 
enlarge ; but as 1 promised in a former communication that “at 
some more fitting opportunity I would show, by quotations from 
the very authors which Mr. Davies calls to his aid, that there is 
neither an author nor a scientific man of the present day who 
advocates his mistaken (though desirable) theory—the advan- 
tages of low pressure steam ;” I will content myself for the 
present with giving a few of the more conspicuous sentiments of 
Mr. Fairbairn, as to his sound, scientific, and practical views with 
regard to the advantages of high pressure steam. 

It will be remembered, by all who have taken an interest in 
this discussion, that Mr. Davies has more than once quoted Mr. 
Fairbairn in support of his views in favour of low pressure steam. 
He has wished it to be understood that Mr. Fairbairn is of opi- 
nion, that for all practical purposes 30 lb. pressure is the most 
economical one that can possibly be employed. Whereas, Mr. 
Editor, it is a gross libel on the extensive, experimental, and 
scientific research of that gentleman. Nothing can be further 
from the truth than this most partial and one-sided quotation. 

The whole tenor and drift of his recent work is to clear the 
way for and to show the advantages of high pressure steam. Even 
before he properly enters upon his work, the very opposite of 
this obtains very conspicuous notice even in the preface itself, in 
the following words. Mr Fairbairn says (preface, page 11), “On 
the employment and use of high pressure steam I have dwelt 
with more than ordinary attention ; I have done so from a con- 
viction that we have yet much to learn in relation to its appli- 
cation, retention, and improved expansion. Unquestionably, 
considerable advances have been made within the last ten years 
in the construction of the steam-engine; but we are still far 
from having attained a perfect construction either in the land, 
the marine, or the locomotive engine. It is true that in our 
manufactories we are now performing almost double the work, with 
the same quantity of fuel, that was formerly performed; and 
nearly the same improvements and economy have been accom- 
plished by the use of high steam on board our steamers; but we 
have still much further to go; for by a careful and judicious ap- 
plicaticn of high steam in improved engines, probably working 

from 150 to°200 lb. on the square inch, we may venture to look 
forward toa new and important era in the history of steam and 
the steam-engine.” Where will Mr. Davies and his 35 Ib. be then ? 
Again, page 52, speaking of boiler explosions, Mr. Fairbairn says, 
“ All these accidents might be prevented, and instead of using 
steam, which we now do in our manufactories, at a pressure of 
5 to 20 Ib. (above atmosphere) on the square inch, we might 
with equal safety use it, and enjoy the advantage of 
its superior economy, at 60 lb. on the square inch.” Does this 
sound like saying that 30 lb. is the most economical pressure we 
can possibly use? Again, page 54, he says, “I am most anxious 
to promote the useful, to increase our confidence in the applica- 
tion of increased pressure.” Page 77, speaking of the active 
competition which exists, and is likely to be extended in manu- 
factures, railway traffic, and steam navigation, he says, it 
renders it every day more desirable to reduce the cost by an ex- 
tended use of steam at a much higher pressure.” Page 103 Mr. 
Fairbairn says, “there is a great advantage gained by using 
steam of high pressure, for whilst the work performed by ste:m 
increases rapidly with its pressure, the quantity of heat contained 
in steam of high pressure is very little more than that contained 
in steam of Jow pressure.” Again, page 105, he says, “it 
scarcely requires any calculation to show that the work of steam 
raised from a cubic foot of water at 60 lb. pressure must be very 
much greater than the work of the same weight of steam at 17 Ib. 
pressure ; in fact, that the work in the former is about double the 
work in the latter”’ Page 122 he again says, “the expansive 
action of steam is a question of vast importance ;” and that “to 
effect this process with increased economy, we must use sieam of 
high pressure.” Again, pages 126 to 128, after speaking of the 
dynamic theory of Joule, Regnault, Thomson, and others, which 
I suppose is the same as “J. B.” is such an adept in, and teiling 
us what is the maximum work which this mechanical equivalent 
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of heat gives for one unit of caloric, Mr. Fairbairn says, “our 
very best steam engines do not perform more than one-fifth of 
this work ; hence, we are led to conclude that these engines still 
admit of considerable improvement. Already much is being 
done in this way by the use of steam of high temperature ; and 
it would argue a very contracted view of mechanical progress to 
assert that we have already attained a maximum result, when, in 
fact, there is, probably, no maximum as regards human pro- 
gress.” “We are always learning,” says Mr Fairbairn; “ and 
the constant developments aud discoveries in natural science are 
sufficient proois of the advantages that have yet to be attained 
in the pursuit of knowledge, and more particularly that kind of 
knowledge which has for its object the opening of the page of 
nature for the instruction of the human intellect.” Why, Mr. 
Editor, he might almost have had the very statements of Mr. 
Davies before him when he penned this last paragraph. But, no 
doubt, he did anticipate the flimsy objections of timid, chicken- 
hearted people to the rapid and gigantic strides which the high 
ressure practice is making, and destined to make in the world. 
t has often struck me, since embarking in this discussion, as 
somewhat singular that we should have continually progressed 
year by year and generation after generation in the improve- 
ment of the steam engine ever since the days of Hero of 
Alexandria, 120 years B.c., of Papin, Savery, Newcomen, and 
Watt, and that I should be either so fortunate or unfortunate as 
to live to see the year 1857, when it was suddenly discovered 
that we had not only arrived at all perfection in the steam 
engine as regards the economy of consumption in fuel, but that 
we had actually gone beyond and were fast receding from it in 
using any greater pressure than 15 or 20 lb. above atmosphere. 

I, however, cannot subscribe to any such doctrine of finality 
in any human progress, much less that of the steam engine. 
But again, page 31, Mr. Fairbairn says, “ we have only to render 
the heat, which is latent in any given volume (of steam), sensible, 
to effect a greatly increased economy. 

And how are we to render latent heat sensible only by com- 
pression, which implies an increase of pressure? In conclusion 
I would also refer Mr. Davies and his low pressure co-adjutors 
to pages 138 to 142, wherein, though too long for quotation, the 
whole tenor of Mr. Fairbairn’s arguments is in favour of a 
greatly increased pressure of steam, in order to obtain the 
maximum of economy in the consumption of fuel, aud the 
general improvement of that leviathan of progress—the steam 
engine. But, as Mr. Fairbairn has been quoted by Mr. Davies 
as deprecating the compound principle, in justice to my own 
position, and in justice to Mr. Fairbairn himself, and for the 
sake of those who may not be privileged to see his valuable 
work, which every working engineer ought to possess, I cannot 
conclude these extracts without giving another quotation, as to 
his views on this particular subject. He tells us that on the 
continent and in Cornwall, where fuel is expensive, the question 
of economy has been freely discussed, and that at an early period 
of the history of the steam engine, the system of high pressure 
steam worked expansively was not lost sight of ; that various 
methods of accomplishing this have been resorted to in the 
mining districts and found highly advantageous ; but, in the seat 
of the manufactories, it is only within a period of ten or twelve 
years that the saving, consequent upon the use of high pressure 
steam, has been appreciated. Mr. Fairbairn then says, “in 
America and the continent of Europe things were different; and 
in order to save the expense of fuel at a high rate of cost, the 
system of Woolf, with high and low pressure cylinders, was 
adopted, with a saving amounting, in some cases, to upwards of 
30 percent. This saving was of great value, and, notwithstand- 
ing the increased risk of failure in the boilers, this circumstance 
did not deter the proprietors of steam engines from availing 
themselves of the advantages which this improved system of 
working high pressure steam evidently presented.” Mr. Fair- 
bairn further says, “he remembers, many years ago, when 
urging upon the public the advantages of working high pressure 
steam expansively, that he was met by an outcry of danger, 
bursting boilers, &c.; and many went so far as to maintain that 
there was no saving in the high pressure system.” (It ap- 
pears that there were Davieses, “ Omnibuses,” and Hugheses 
in those days, then, Mr. Editor), To meet these assertions 
Mr. Fairbairn says, “I published at different times, the 
views I entertained upon the subject; and in these publi- 
cations I endeavoured to prove, by actual calculation, that 
there was not only a very considerable saving in the consumption 
of fuel effected, but a great increase of power was obtained.” 

This is the authority quoted by Mr Davies as being in favour 
of low pressure steam. Mr. Fairbairn next goes into the merits 
of single and compound engines, wherein, although he does say, 
as quoted by Mr Davies, that “it is a mistake to suppose that 
any saviug is accomplished by the double cylinder engine over 
that of the single one,” he also adds, with only a comma 
between what Mr. Davies rather cunningly and unfairly keeps 
back, and what I stated in my last, that it is“ when the two 
work at the same vate of expansion, and the same pressure of 
steam ;” and, he also adds with regard to the irregularity of 
motion in the single engine working expansively, that “ the 
double cylinder engine is preferable in this respect ;” and, as I 
told Mr. Hughes jn my last letter, so Mr. Fairbairn confirms 
it, that all irregularities on the score of great expansion 
“are of much less importance than most persons imagine ; and 
that they are easily remedied by increasing the weight of the fly- 
wheel, the velocity of the engine, or putting two engines to work 
together at right angles.” Mr. Fairbairn then very forcibly 
says, ‘“‘ with all these facts before us, and taking into consider- 
ation the superior economy of high pressure steam worked expan- 
sively, it is quite evident, that in all future constructions, either 
of boilers or engines, we must look forward to the use of a 
greatly increased, instead of a reduced pressure of steam.” “In- 
deed,” says Mr. Fairbairn, “ I am so thoroughly convinced of the 
advantages inseparable from this application as to urge upon you 
(the engineers of this country) the necessity of preparing for 
greatly increased progress, and greatly increased pressure in all 
the requirements, appliances, and economics of steam as a 
motive power.” “It must appear obvious to every reflecting 
mind,” he continues, “that steam generated under pressure, and 
compressed into one-fifth or one-sixth the space that it formerly 
Occupied, and that again applied to an engine of little more than 
one-third the bulk, must be a desideratum in the appliance of 
an agent so powerful and so extensively used.” And, lastly, he 
says, “I give these impressions from a conviction of their utility, 
and I am persuaded the time is not far distant when this will be 
accomplished to a mucli greater extent than may at present be 
considered possible or safe, and the time is fast approaching 
when we shall lessen our space and double our power with 
increased economy and effect.” Here is a panegyric by a gentle- 
man who is said to be in favour of low pressure steam ! I wonder 
what he would say if he were in favour of high pressure steam ? 

I hope I shall be excused for giving these somewhat lengthy 
quotations; in the first place, because they are so pertinent to 
the subject under consideration ; and in the next place, in order 

t no misconceptions may be formed from Mr. Davies’ partial 
€ud one-sided quotations as to the views so high an authority 





as Mr. Fairbairn holds on this most important question ; and 
especially as I was accused by Mr. Lakin at the outset of the 
controversy with “quoting no authority in support” of the views 
I entertain with regard to the high pressure theory. I trust, 
therefore, these will not only ex -nerate me from that accusation, 
but that they will also be sufficient to replace Mr. Fairbairn in 
his true position before the country on a question of this magni- 
tude and importance. I might have quoted other and eminent 
authorities using the same strain, but I find that this letter is 
again assuming my usual dimensions, and I had promised my 
self in this instance only a short letter, just sufficient to explain 
the accompanying diagram and table. Epwarp INcHaM. 
Engineers’ Association, Oldham, March 8th, 1858. 





STEEP GRADIENTS. 
Srr,— There is fashion in engineering as well as in other things, 
and just now steep gradients seem the mode. The following 
method of investigating the question of the steepness of a gra- 
dient may be useful to some of your readers :— 
1 
Let 


a . Bs 
— represent two gradients, of which -— is the 
g g 


G’ ‘ 
steeper, or g>>G; L, Z the corresponding horizontal lengths, to 
which their mean lengths—i.c., their lengths in ascending and 
descending—are equal. 
Let T=number of tons carried both ways per annum over 
line, P=locomotive cost per ton per mile in pounds sterling. 
Then the difference of annual cost per mile per annum will 


be 


1—LxTxP. 
And if r be taken for the rate of interest on money, then 
100 
t—LxTxPx — 


will represent the capital cost per mile, which, in the first place, 

_ _ : . . 1 

it will pay to expend in reducing a gradient of — to G Per 
g 

mile. 


Tables of “ equivalent horizontal lines” will be found in many 
works, or the following formula may be used :— 


Let ¥F 
1 . ; : Ww - 
—, the resistance of gravity will be q’ and the total resistance 
G+) 
GF 


represent the friction of a train, then on a gradient of 


in ascending, and in descending the total resistance 
(G—F) W 


GF? the mean of which two quantities will be 


will be 


Ww he ; 
always. When, however, G —F is a positive quantity, that 
is, when the force of gravity in descending is more than sufficient 


(@ — F) W 


to overcome friction, —— represents no useful effect ; it 


GF 
would do so in the case of a descending wagon drawing up an 
ascending wagon by a rope, but in the case of a locomotive it does 
not diminish the work to be overcome if thé ascent. The equi- 
valent horizontal lengths are, of course, in proportion to the 
resistances overcome on the same length. 

To take an example: 100,000 tons pass (reckoning both ways) 
over a line annually, the average cost per ton per mile is 0°30d 
or £0°00125; with money at 5 per cent., What Will it pay to 


1 1 
expend per mile in reducing a gradient of =~ to ——? 
P P SS6 50 t 100 

. a F . 1 = 

Taking frictions at 8 lb. per ton, then on 50° resistance= 
5 

2240 pica : — er } } 

8+ Fo 528, dividing this by 8, gives 66 miles for length 


corresponding to one mile of level; the descending resistance 
being=0, the mean horizontal length=3°3. Similarly for 

1 2240 alii 30°4 

100’ Pete i 

Then, 3°3 — 1:9=1-4=difference of horizontal lengths for the 
two gradients=/ — L. 

Then, saving per mile perannum will be 100,000 x 14 x 00125 
=£141°66, which, at 5 per cent., will répresent a capital of 
£14166 x 20=£2,833, the sum per mile which, in the first place, 
it would pay to devote to reducing the gradient. 

This is by no means a full solution of the qiestion : the atmo- 
spheric resistance should be considered as atting in addition to 
friction as a retarding resistance, but the atmospheric resistance 
is constantly varying with the velocity of the train and a variety 
of circumstances, and cannot be considered in’ a general expres- 
sion, Again, Pambour points out that inclined planes have a 
different effect on locomotives to what they have on the train 
itself; but before a line is made, the average size of a train, and 
consequently the proportion of locomotive to train weight, 
cannot be determined. 

It must be observed that P, the locomotive cost per ton per 
mile, does not mean the locomotive cost as shown by the 
accounts, but the same reduced per mile, supposing the various 
gradients on the line to be reduced to their corresponding 
horizontal lengths. A. H. Patterson, 

Everton, Liverpool. 


BOYDELL’S TRACTION ENGINE. 
Sm,—On Thursday last I was induced, from seeing an adver- 
tisement in the Times, stating that the above engine would be 
tried on that and the two following days, to go to East Acton, in 
order to be present at the trial, and also to examine the engine, &c. 

When I arrived at East Acton, I found the engine in the farm- 
yard of Mr. Hamilton, with steam up, just being hocked on to 
the train. As some of your readers may not have seen the engine, 
or be acquainted with the particulars of it, I give the following 
from my own observation, as up to this time I had not seen this 
style of engine. 

I found this to be the original engine, first constructed some 
three years since for the purpose of fully elucidating the advan- 
tages of the endless railway. It runs on four wheels; the two 
hind ones are six feet in diameter, one of which is the driving 
wheel, and, as well as the two front wheels by which it is 
steered, have the “endless railway” attached to them. This 
endless railway consists of six large wooden pattens, as one may 
term them, on each of which the rail—a piece of iron about half 
the diameter of the wheel—is firmly fastened ; these “ pattens” 
are attached to the felloes of the wheels by a double cycloid 
curve of iron, the two ends of which are strongly fastened to the 
“ patten,” and a pin on the wheel, which goes through this double 
cycloid, allows the patten to adjust itself on the ground, accord- 
ing to the motion of the wheels on the rail as the engine move- 
on. The two large wheels run loose on short axles, bolted firmly 
to the fire-box. On the off-wheel a large cast-iron plate wheel, 
about five feet in diameter, is strongly fastened to four large and 
stout spokes, into the teeth of which a small pinion of ten teeth 
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works ; this pinion is keyed on a shaft, working independently 
of the crank shaft, and is driven by a small spur pinion on the 
end of the crank shaft, The boiler is tubular, of the ordinary 
locomotive description, and supplies two cylinders of seven fvet 
diameter by one foot stroke (calle 104), with steam of 70 lb. on 
the square inch. The aver:ge number of strokes, when ‘he 
engive was fairly started, was 120 per minute; i. is fitted with 
the link motion and reversing gear, an! a fly-wheel a apted for 
a driving belt is keyed on one of the shafts, on the side oj posite 
to the driving pinion. Under the bottom of the boiler is a tank 
containing the water, and a pipe is fitted to it for heating the 
water hy the waste steam, while the engine is standing. The 
frout wheels, i which itis steered, are about 4 ft. 6 in. in dia- 
meter, and work on an axle fixed at the end of the perch by a 
bolt; a pole, about nine feet" Ton; acts as the tiller, by a wheel 
and chains, as is‘tisual on board ship, and by this it is easily 
guided ; a screw is also attached to the perch bolt, by means vo: 
which the steerer eléVates or depresses the front end of the boiler, 
according to thé’ up or down hill position of the engine 

The engine drew its train, which consisted of six -two-wheel 

carts, each with about 14 ton of mangeld wurzel, by a chain 
attached to a shackle in a strong beam of wood, bolted to the 
foot ; late in a direct line with the driving wheel, while there is 
also provision for altering it nearer to the centre line of the 
engine. It looks very long, at least seven-aud-twenty feet ond 
is a very ugly, cumbersome affair, but works admirably. As oon 
as everything was fast, the order was given to move on, and it 
went round the yard making an 8 curve, and out at the gate 
into the road, making a sharp curve to the right, and having 
barely six inches spare width in the gateway. As soon as 
they got into the road, they stopped to attach a four-wheel 
wagon, containing some coals, chains, &c, &c., the total weight 
of which was at least two tons and a quarter. Just after they 
started some small friction-sheaves, which were fastened in a 
temporaty manner to tlie front of each cart, to keep it level 
when stopping, gave way, and delayed some time to take off and 
put on fresh ones, with the necessary alteration to prevent the 
recurrence, after which We went on capitally, at about three 
miles per hour, along the road, up the incline to the bridge 
across the Great Western Railway, over it, and turning sharply 
to the left, along a narrow crooked road, weut on until we came 
to the bridge across t!ie Kew line. Here some one called out to 
stop, apparently with the desire to see how the engine would start 
uphill with its load, which consisted of six carts, full of man- 
gold wurzel, and one wagon loaded ‘with coals, &c,; the total 
weight, including engivue, [ should consider not far short of 
twenty tons; the moment the order was given to go on, away it 
started as easily as on the level, went over the bridge, and down 
the hill to the Horse and Groom, where, at the desire of a gentle- 
man present, it made a sharp turn to the left, followed ina 
most satisfactory manner by the whole train, and, after going 
about 20 yards, turned again sharply to the left, so sharply, in- 
deed, that I felt if the engine did it, it would do anything; but it 
made not the least difference; and I am positive that no four. 
horse coach could have looked at such a turn. It then went 
back again up tbe hiil to the railway bridge, and when at the top, 
finding the water low in the tank, it was unhooked, and went 
to the Horse and Groom to fill up with water. This took some 
time, and having cleaned out the dust-pan, and picked the fire, 
it again started at a speed of about four miles an hour up the 
hill to take the train home, It being now approachins towards 
dinner time I left them, perfectly satisfied with what I had 
seen, and wended my way homewards. I must not omit to 
mettion, that this engine has been used for some time by Mr. 
Hainilton, in ploughing on his farm, doing eight acres per day 
with six ploughs, and at other times driving by means of a belt 
the various agricultural and other machines on the farm. The 
later é¢ngines have a few improvements in the various details, 
whiéh experience only could suggest, and are now as nearly 
perfect as may be. The carts follow in line beautifully, and I 
did not see the least injury done to the road by the engine, 

I am indebted to the courtesy of Mr. Boydell, Me. Hamilton, 
and Mr. Hemming, for the opportunity afforded me of examin- 
ing aud seeing the varivus arrangements of the engine, &. ; and 
I wish them every success in their laudable enterprise. 

Brompton, March 27, 1858. Cc. F. T. ¥. 

I have omitted to state that the engine burns about half a ton 
of coal per Gay.—[ Query, How many hours !—Ep, E.] 

TUNNEL BETWEEN ENGLAND AND FRANCE, 
S:r,—Having observed in the pubiic journals “ that a Commis- 
sion charged by the French Minister of Public Works to 
examine the project for cutiing a submarine tunnel between 
England and France, has pronounced in favour of the project,” 
I would beg, through the medium of your columns, to call 
attention to a plan which has sugyested itself to my mind, 
whereby, in my opinion, railway communication between this 
county and the Continent might be much more easily effected. 
The plan which I have to propose is simply to form of ‘iron a 
tubular structure, somewhat similar to that of the “ Britannia 
Bridge,” and to place the same, after the removal of any strface 
inequalities, acréss thé bet of the chanriél, By means of such 
a contrivance, it appears to me, we miglit’ secure ali the advan. 
tages of a tunnel of the ordinary description, and at a mere 
iraction of the expense which would otherwise be incurred. 
Having no pretensions to skill in questions of practical engineer- 
ing, I will say nothing as to how the difficulties of placing and 
juining a structure of such dimensions under water, &c., are to 
be surmounted, but will leave the suggestion in your hands, and 
in those of your readers acquainted with kindred matters, in the 
full assurance that if it be in the main valuable, the means of 
efliciently and successfully carrying the project into execution 
will not be wanting. I will only say, further, that structures 
of the kind proposed might be found to answer well if placed in 
a trench cut across the channel of a river, for all the purposes 
of railway or ordinary traflic. AN AMATEUR. 

Glasgow, 22nd March, 1858. 








turmese Musicav Instkuments.—The chief instrument in size 
and power is that calied in Burnyse Pat-tshaing, and which I can 
only name in English as a drum-harmonicon. It consists of a 
circular tub-like frame, about thirty inches high and four feet six 
inches in diameter. ‘This frame is formed of separate wooden staves, 
fancifully carved, and fitting by tenon into a hoop which keeps them 
in place. Round the interior of the frame are suspended, vertically, 
some eighteen or twenty drums, or tom-ioms, graduated in tone, and 
in size from about two and a half inches diameter up toten, In 
tuning the instrument, the tone of each drum is modilied as required 
by the application of a little moist clay, with a sweep of the thumb, 
in the centre of the parchment. ‘The whole system then forms a sort 
of harmonicon, on which the performer, squatted in the middle, plays 
with the natural plectra of his ting: rs and palms, and with great 
dexterity and musical effect. Another somewhat similar instrument 
consists of a system of small gongs, arranged between two conceutric 
circwar frames. In this cuse, the outer frame, which is carved like 
that of the Pat-tshaing, is about four feet diameter by fourteen inches 
high. The players sit within the inner circle, and strikes the gongs 


with small drumsticks, This instrument is one of singular sweetness 





and melody. Yule’s ‘‘ Mission to the Court of Ava.” 
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PUMPING ENGINES. 


Part II.—(Continued from page 228.) 
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By the upper reservoir is the engine-house of the upper esta- 
blishment, situated at the north end of the palace ; it contains a 
pair of 30-horse power high pressure expunsive cor densing 
beam engines, by Messrs. Simpson and Co., of Pimlico. These 
engines are coupled, and have one 14 ft. diameter fly-wheel, 
weighing 5 tons 16 ewt., which is common to both, They make 
from 28 to 30 strokes per minute; their steam cylinders are 
25 in. diameter, and the stroke 2 ft. 6 in. They are supplied 
with short slide valves, worked by eccentrics in the ordinary 
way; but the steam is shut off for expansion by equilibrium 
valves, which are lifted and dropped by the action of cams on 
the main shaft. These cams have roller paths projecting from 
their sides as the most convenient and simple way of applying 
the movement to the expansive valves. The air pumps are 
placed near the cylinders and are worked from the beams; they 
are 16 in, diameter, and 1 ft. 9 in. stroke. The cold water 
pumps are placed on the crank side of the strong fluted column 
which supports the beam; they are § in. diameter. The feed 
pumps to the boilers are placed close to the air pumps, and draw 
from the overflow. The main gudgeons are equidistant from 
the piston and connecting rod, and the cranks are placed at right 
angles for the sake of regularity of motion. 

Each of these engines is supplied with a low and high lift 
pump. The high lift pumps are placed within the connecting 
rods, and the low lift pumps are worked from the outside, the 
beams being lengthened for that purpose. The form of these 
pumps is that of a plunger working in a barrel, and having at 
its extreme end a bucket fitted with an annular double beat 
valve, The areas of the plungers are such as to force out a por- 
tion of the water drawn up by the suction at every down stroke, 
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| making them equivalent to double-acting pumps of the ordinary 
construction, only with a less number of valves. The lower 
valve boxes are fitted with small flanged wheels, which run on 
rails, so that on the connecting bolts being withdrawn they can 
be easily rolled aside and the valves examined. The plungers 
| are fitted with cross heads, which can be disconnected at plea- 
sure, so that either the high or low lift pumps can be worked as 
| required; the extremities of these cross heads run in parallel 
|round guides. ‘The diameter of the low lift pump barrels are 
| 193 in., and the yield of each pump 1,500 gallons per minute; 
| the total delivery of the two pumps per hour is 180,000 gallons. 
The lift being about 84 ft. The rising main from the low lift 
; pump is 18 in. diameter, and is supplied with an air vessel for 
equalising the flow. The diameter of the high lift pump barrels 
is 14} in., and the yield by each pump is equal to 4500 gallons per 
| minute, The rise being about 240 ft.,and the rising main 12 in. 
| diameter. The total delivery by the two pumps per hour is 
60,000 gallons. 

Fig. 4 shows a front elevation and partial section of one of 
| these engines, to a scale of } in. to a foot. A shows the low, 
| B the high lift, pump; C, the condenser; D, the cold water 
| pump; and E, feed pump to boilers; the arrangement of pipes 
| under ground line is also shown. These engines are worked by 
three cylindrical boilers 22 ft. long, 5 ft. 7 in. diameter, with two 
22 in. tubes in each. The pressure of steam in boilers is 30 lb. 
per square inch above the atmosphere. 

On the north-west of the engine house of the upper establish- 
ment are situated the two tanks into which the low lift pumps 
throw their water ; they are each supported on twenty-five cast- 





iron columns, they are 47 ft. square, 15 ft. deep, and contain 
about 800 tons of water each. 

The water towers, which are two in number, and situated at 
the north and south ends of the Crystal Palace, are formed of 
twenty-four cast-iron columns, which are placed in pairs, and 
rise in the form of a duo-decagon. These columns are strongly 
braced together, and mount from floor to floor to a height of 
about 200 feet from the ground line. Up the centre of each of 
these towers runs a circular shaft of brick, 10 ft. outside 
diameter around, and radiating from the centre rise six cast-iron 
columns, five of which are used for rising mains, and one as an 
overflow pipe. The two towers are connected by pipes under- 
ground; the water is pumped up the north tower, and finds its 
level in the two tanks, which are supported on the columns 
before meptioned. These tanks are circular in form: they are 
made of wrought-iron plates } in. thick, and strengthened with 
T-iron uprights, twenty-four in number to each tank. The 
bottoms of these tanks are semi-spherical, and a wrought-iron 
tube runs up the centre of each to encase the stack; twelve 
wrought-iron girders are taken from this tube to the outside 
shell, and tie the whole together ; the diameter of these tanks ig 
47 ft.; they are 36 ft. deep, and contain 1,400 tons of water. 


WHEATCROFT AND SMITH’S VALVES. 
PATENT DATED 13TH AuGusT, 1857. 


Tus invention, by W. S. Wheatcroft, engineer, and J. N. Smith, 
both of Manchester, consists in arrangements particularly applicable 
to water hydrants, stand pipes, and public taps for the supply of 
water. ‘The illustration shows a sectional elevation of the improve- 
ments adapted for hydrants. This invention is also suitable for 
stand pipes and house taps. In the illustration the valve cylinder a, 
as forming one part of the hydrant, is intended to be connected as 
shown to the branch from the main pipe &. On the cylinder is placed 
a top plate or conducting pipe c, to which is attached (or it may form 
part of it) the projecting chamber or valve seating d, of any required 
dimensions, but having a less area than the cylinder a, so as to pass 
into the cylinder, and allow sufficient area for the escape of water 
that may be required. Upon the projecting chamber or valve seating 
is placed the dise or valve e, with its spindle passing through the 
top plate, and also through the india-rubber spring and packing g 
enclosed in the box /, so that the spring may not be injured by the 
nut 7 in the top of the valve spindle. When the nut is screwed down 
it gives an elastic force to the india-rubber spring, having the effect 


AX 
NV 


\\ 





of keeping the valve close and firm to its seating, thus preventing 
waste of water or other fluid. In order to open the valve, and permit 
the liquid to escape, the action of the india-rubber spring is overcome 
by applying force to the top of the valve spindle by means of the 
screw k having a large square head at the top to acquire purchase, 
the screw working in a nut /, in the standard or frame m, fixed to the 
top plate, or a lever and weight, or a lever only, may be employed to 
effect the same object. The valve may be mounted with leather or 
other suitable material, or left plain, as desired, and the flanges and 
passages constructed of any size and shape, adapting them to house 
taps, stand pipes, and other requirements ; but whatever modification 
is adopted the valve or disc is held tight by an india-rubber and 
packing spring, when no liquid is required to pass, and the force of 
the spring overcome by a lever or screw, so as to open the valve when 
the conveyance of Jiquid is to take place. 

For stand pipes and public taps the disc is placed at the lower part 
of the inner cylinder, having pressure given to it also by means of a 
lever or screw at the top of the cylinder; the seating for the valve 
may or may not be formed by the same packing that is used to joint 
the connection between the cylinder and the receptacle within which 
it is placed. 


Care Posrai Contracr.—A contract with the Union Steamship 
Company, for the conveyance of mails between this country and the 
Cape of Good Hope, provides for a mail, each way, every calendar 
month, by means of not less than five steamers, of not less than 530 
tons register (new measurement), and sixty nominal, or 280 indicated, 
horse-power. The time occupied between Devonport and the Cape, 
and vice versd, is not to exceed forty-two days, and the vessels carry- 
ing the homeward mails are to call at St. Helena and Ascension. The 
penalty for delay is £25 for the first day beyond the stipulated period, 
and £50 for every successive day after the first, but the aggregate 
amount of such penalties is not to exceed the sum received by the 
company for the voyage. On the other hand, a premium of £00 is 
payable to the company for every day less than the stipulated time 
within which the mail may be delivered either way. In the event of 
the steamer failing to start at the time agreed upon, either from 
Devonport or the Cape, the company is to forfeit £50, and a further 
sum of £10 for every hour’s delay, unless the same arises from cir- 
cumstances shown to be beyond their control. The naval officer in 
charge of the mails has power to examine the vessel, machinery. &e., 
and if any defects which he may point out are not immediately 
repaired a penalty of £100 is incurred ; and if the vessel is employed 
until such defect has been repaired the company is liable to a further 
penalty of £500. The subsidy for the service is £33,000 per annum, 
payable quarterly, and the duration of the contract is fixed at oe 
years, from the 12th September, 1857; but in case of any breach o 

contract on the part of the company, it may be terminated without 
Notice, nor is the company held to be entitled to compensation In such 
case. The tender was at £30,000 per annum, but the penalty pro- 
posed, in the case of a vessel not being ready at the appointed time 





was only £10 per day. 
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TO CORRESPONDENTS. 

Norice.— The first four volumes of Tue ENGINEER may now be had, ready bound, 
Vol. I., price 20s. ; Vol. IT., price 16s.; also, Vols. III. and IV., price 18s. each ; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand. 


E. M. J.— We find the articles in question were headed “ Steam Boilers.” They ap- 
peared in Nos. 37 and 41 of THe ENGINEER, 
to be sent to you. 

Fiweves.—There is no patent for a metallic strop in the name of Estcourt, but we 
believe there was some ten years ago a@ strop known by that name. Jt was 
probably never patented, and merely formed by covering leather with emery 
powder made into a pasie. <A patent, numbered 9,504, was taken out in 1842, 
in the name of Edwards, 

German.—// you have openly made and used the special adaptation for which a 
patent has been subs: quently taken out by other parties, you may continue to use 
and make without liability; in fact the patent is void for want of novelty. It 
ts not for you to move in the matter, you must allow the patentees to proceed 
against you for infringement, if, after you state the facts to them, they should be 
so advised. 

A CoxstantT ReaDER (Dublin), can obtain the three copies he requires by re- 
mitting ticenty-one postage stamps to our publisher. 

E. W. Y.—Jn making inquiries it is usual and expedient for the inquirer to be 
courteous. We will answer your quesiions next week. Your esteemed communi- 
cations are in perfect safety. To one of your letters respecting Clifton Bridge 
our answer is, that if the Clifton Bridge Commissioners are addressed Clifton 
merely, we have no doubt it will find them. The span of the bridge is 703 feet, 
versed sign 70 feet, and sectional area of chains 480 square inches. This is 
more than asked for, but as we have just received the above particulars we give 
them. The usual load is 4 to 5 cwt. per foot. 

Parveta Parva Decent.—A miniature air-pump can be had of most philosophi- 
cal instrument makers. The cost would be from one guinea for single-acting 
machines, to three guineas and a-half for double-acting ones. 

F. 8. G. (Crystal Palace).—Coz's patent is numbered 13,125. If you wish 
to know the nature of it, we can refer next week; but you had better send to the 
Patent Office for a copy of the specification, 

AERATING WAtER.— Jf the enquirer afier apparatus for this purpose will call at 
41, Foster-lane, Cheapside, he may possibly find what he wants. 

MitLwaicnt AND Eneinrrr—We do not understand what you mean by a 
“hopper post.” The proper angle fora hopper for grain is 45 deg. Grain 
will not move down an incline of less than 30 deg., and then only very slowly. 

A‘Susscriper wishes to know the name of the patentee of the “ sun burner” gas 
chandelier, 





INNUVATIONS, 
(To the Editor of The Engineer.) 

Sm,—If you will be kind enough to refer to No. 70, ENctineer, you will 
perceive by my letter that the idea of burning the fire-damp is not now an 
“innovation.” Indeed, it has been familiar to my mind for years, and I 
think I first saw it expressed in the Mechanics’ Magazine. It is only fair to 
add, however, that I do not set much value upon the notion, It is obvious 
that ifthe gas can be burned, in a lamp or otherwise, it can also be fired 
by the candle of the miner. /t is before the atmosphere arrives at the burning 
point that the gas should be destroyed. 


Oldham, March 31. 1858. Ss. B. 


[Weare aware that suggestions of the kind have been made, but they have never 
taken a definite form. With our correspondent, we are doubtful of the success of 
the plan.) 





LOSS OF THE “ AVA.” 
(To the Editor of The Engineer.) 
Smr,—Had the boxes and bags containing the letters, as well as the boxes 
containing the specie and other valuables, on board, been provided (<s, un- 
doubtedly, for the future they should be) with cork buoys, might there not 
have been some chance, in the event of the wreck going to pieces, of 
saving part or all of the above treasures ? 
March 29, 1858. INCOGNITO, 
STONE CUTTING MACHINE. 
(To the Editor of the Engineer.) 
Sin,—I should be much obliged to any of your correspondents who would 
inform me as to whether the large blocks of stone raised from the Portland 
quarries are cut with saws, and if so, whether the saws are like those used 
by cutters of freestone? I also wish to know at what price per square 
foot they can be sawn. 
Coleford, Gloucester, March 24, 1848. 
VALVE MOTION. 
(To the Editor of The Engineer.) 
Sm,—Seeing a letter in last Friday's number from your correspondent, 
Mr. D. G. Hope, respecting the successful working of his valve motion, 
allow me—in common with a great number of readers who are interested 
in the progress and the improvement of this matter, and who are anxious 
to acquire practical information, and to witness the performances of the 
machinery where practicable—to ask Mr. Hope where the motion he speaks 
of can be seen at work ? Procress, 
Manchester, March 29, 1858. 


A YounG QUARRYMAN, 








STREET TRAMWAYS, 
(To the Editor of The Engineer.) 

Sim,—May I be allowed, through the medium of your valuable columns, to 
call the attention of the public to a scheme that I brought before the notice 
of the Metropolitan Board of Works two years ago, for the purpose of re- 
lieving the over-crowded thoroughfares of this metropolis, but as yet without 
effect. As the population increases, the nuisance complained of must 
necessarily become worse. Private companies are now attempting to take 
advantage of this emergency and profit themselves at the public expense, 
thereby offering r jes totally inadequate to cure the evil; therefore I 
feel myself called upon to lay my project before the public, which is a system 
of tramways constructed with iron plates, about fifteen inches wide, with flat 
surface, and laid flush with the street, thereby causing no obstruction to 
vekicles passing on and off, as circumstances may require—the number of 
these to be regulated by the width and traffic of the street, The advan- 
tages of this system would be, first, to facilitate and accelerate the traffic; 
secondly, to secure comfortable and cheap transit, say at one half-penny 
per mile ; thirdly, the prevention of noise, which is so prejudicial to the 
comfortable transaction of business, and to the sick and suffering; fourthly, 
getting rid of the nuisance of dust and mud, which, by the adoption of this 
principle, would be almost unknown. As I cannot trespass further on 
your space I must commit the subject to a discriminating public, hoping 
gentlemen will come forward and lend their influence to secure so desirable 
an object. A memorial is now lying at 20, Chichester-place, Gray's-inn- 
road, to be presented to the vestry of St. Pancras, for the signature of the 
rate-payers of the above parish, praying that this principle may be tested 
on a small scale. 

I shall be happy to answer any objection which may be urged against the 
practicability of the above scheme, J. PaLMen, 

20, Chichester-place, Gray’s-inn-road. 








BLAST ENGINES. 
(To the Editor of the Engineer.) 
Sim,—I am glad to see that we have at length got to the root of the matter. 
In your last issue Mr. Slate's patent specification appears. It confirms the 
fact 1 previously stated, viz., “there is no such thing in it as an annular 
valve.” Why the diagrams illustrating the invention annexed to the speci- 
fication have not appeared, instead of the #o-cylindered arrangement with 
a valve working intermediately, fabulously designated Mr. Slate's “ Patent 
Gas Exhauster,” is not for me to say. However, the specification is clear 


enough, and corroborates my assertion (ENGINEER, 19th ult.) that “ Mr. 
Slate’s patent consists of dire cylinders, one within another, secured 
together with two end covers, and having one or two concentric piston 
valves, working betwixt the inside and second cylinders in equilibrio,” and 
it appears I might have added “ the casing or outside cylinder contains the 
induction and eduction passages,” which are lateral brauch pipes. Who 


We have directed these numbers | 











could not feel sorry at the pitiable want of discernment that would con- 
found this heterogeneous mass of cylinders, covers, piston valves, pas- 
sages, &c., with my simple arrangement, 4s illustrated, ENGINEER, Jan. Sth, 
consisting of a single cylinder, answering the two-fold purpose of cylinder 
and valve, guided in an annular case (the receptacle for the pumped air), 
whilst the reciprocating movement of the cylinder throws the ports, at 
each extreme, alternately outside of the case, to inhale an atmospheric 
charge, and, after the necessary compression inside, to discharge the con- 
densed volume. I say, who could not pity the opacity of individuals thus 
blundering, and giving utterance to such expressions as the following: 
“that the infringement is one of a most unusual and daring kind.” A 
few words will suffice, together with the following table, to show that the 
diagrams taken by M‘Naught’s indicator from the air cylinder with twenty- 
eight inch stroke are either incorrect, or they have been adduced from 
three cylinders of different diameters. 


EXPERIMENTS FROM MR. SLATE’S ENGINES ANALYSED. 


Av. | On Area | Diam.) Area of | Strokes | Cub. ft. of | Varia- 
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average pressures of 2°36, 2°52, 2°77, and 2°87 Ib. by compression, which 
in diagram A reaches its highest point at 21°5 in. in B at 22°5 in., 
in C at in., and in D at 27°75 in.; it would appear that the 
average compression in the four experiments requires the piston to traverse 
from four to four and a-half inches. And now comes the most important 
feature of difference in the two hines for obtaining a regular blast. 
In Mr. Slate's engine it required the crank to move from 45 deg. to 52 deg. 
to give the four or four and a-half inches compression to each half revo- 
lution, but in mine it only requires 18 deg.; thus showing, in one case, a 
loss of from 90 deg. to 104 deg. each revolution, causing a corresponding 
cessation in the blast until the compression is effected, whilst in the other 
the loss is only 36 deg. This exposition, together with that in my two 
previous letters, may suffice not only to show the extraordinary difference 
in principle, but some of the important advantages possessed by my arrange- 
ment, although there are others that I could point out, but have no desire 
to trespass unduly upon your space. With respect to the remarks of the 
“unpretending engineer, who feels himself a flower born to blush unseen” 
behind the fictitious name of ‘ Pig Iron,” I don't need to make one single 
comment, for the world is lynx-eyed enough to see as easily through a mock 
modest, whining sycophancy, as the somewhat haughty defence of an in- 
dividual lucklessly thrown upon a nest of hornets, It would appear from 
the frequent recurrence of the word “we,” there is a bed of “ blushing 
flowers ;" however, judging from the following fragrance evolved, “ what 
an error in judgment!" *' what an insult to the common sense of your 
readers!" and above all“ what a deviation from the line of Hackworths !” 
“I beg to caution my neighbours,” &c., I don't apprehend they will be 
mistaken for roses. 

Priestgate Engine Works, Darlington, 

March 30, 1858. 

[As et is evident that nothing short of the Queen's Bench and a special jury can 
settle this matier, will not the interests of the several parties be prejudiced by discus- 
sion in our journal?) 


27°75 





J. W. Hackworts, 





MEETINGS NEXT WEEK. 
Society ov Ants.—Wednesday, April 7th, 8 p.m., “On the Chemistry 
of Bread-making.” By Dr. Odling. 





Letters relating to the publishing and advertisement departineat of this paper are 
to be addressed to the publisher, Mn. Barwarp Luxtoy, Lugincer-ofice, 163, 
Strand, London. All other letters and communications to be addresed to 
the Editor of Tut Eneineen, 32, Bucklersbury, London, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sitpence, Theline averages eleven words, 
blocks are charged at the same rate for the space they ful. 
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RAILWAY ACCIDENTS. 


NEARLY twelve months have elapsed since we had occasion 
to refer to the very able report of Captain Galton on the 
railway accidents of 1856, and to state our view of the 
opinion therein expressed relative to there being no neces- 
sity for legislative interference for the purpose of endea- 
vouring to secure the public against accidents to which it 
is constantly exposed, through the negligence of railway 
officials, or more frequently the parsimony of managers or 
directors. It will be recollected that the main argument 
advanced in support of the view that no legislative inter- 
ference’ was necessary, was the fact that the number of 
fatal accidents occurring to passengers upon railways, in 
proportion to the number travelling upon them, had 
gradually diminished (excluding 1853) from the year 1850 
to 1856. ‘Taking the number of passengers in round 
figures, it appeared that the proportion of number killed 
of those who travelled, was, in the several years, as 
follow :— 





In 1850 in i millions. 

In 1851 in 2! A 

In 1852 in 2} 9 

In 1853 in 1} +» exceptional, 
In 1854 in 34 » 

In 1855 in 4} ~. 

In 1856 in 6 


This, we must confess, looked encouraging, and was suffi- 
cient to induce many to believe that in the course of time the 
number of railway accidents would be so far diminished as 
to leave only those which, under all circumstances, and 
with ever so much care, we must be prepared to expect. 
With regard to the number of persons injured, in pare 
tion to those who travelled, almost the same gradual 
decrease has been visible from year to year, at least since 
1851, but again excluding 1853, which was an exceptional 
year. The proportion of persons injured, to those who 
travelled in the several years, was as follows:— 








In 1850 1 in about 400,000 
In 1851 1 in » 230,000 
In 1852 Ss T. me 235,000 
In 1853 omeees 6, wee 340.000 
In 1854 lin » 330,000 
In 1855 1 fm 9 360,000 
In 1856 weccecsece 1 in 440,000 


These results are nearly parallel with those given above, 
and seemed to show that in {the course of six years, from 





increased care in working, as nearly as possible double the 
number of passengers could travel upon railways without 
greater risk of accident, or, in other words, that the risk 
was reduced to one-half what it had been. 


Those, however, who look to the decrease in the number 
of railway accidents as resulting from a natural progress 
made in the mode of working the tratlic, will be puzzled to 
account for the results of the past year. Although the 
returns are not yet made up so as to enable us to give the 
ratio of the killed and injured to the number of persons 
travelling in 1857, Captain Galton’s report, just published, 
gives the total number of passengerskilledand injuredduring 
the year, as 48 and 647 respectively. Comparing these 
numbers with the corresponding ones of 1856, namely, 26 
and 295, it appears that the cases of deaths and injuries for 
the past year have about doubled those of the previous year ; 
and if we consider what the numbers should have been, if 
the same law of reduction had obtained last year, and which 
seemed to be in operation, with the one exception noticed, 
between 1851 and 1856, the deaths and injuries of last year 
were more than double what we might heve reasonably 
looked for. 

Thus far we see that the results of the past year are 
anything but encouraging, and prove the necessity of what 
has been so often and hitherto so vainly called for, namely, 
the introduction of some measures for the protection of the 
public, as far as it is possible to afford protection. After the 
very decided opinion against legislative interference which 
we understood Captain Galton to have expressed in his report 
for 1856, we were agreeably surprised when we heard of the 
appointment of a committee on the subject of railway acci- 
dents,though we never expected much good would arise from 
it, in the face of, as it appeared, so decided a natural decrease 
in the number of railway accidents. ‘The result of the past 
year, however, will probably serve to open the eyes of the 
committee, if they were inclined to close them, proving, as 
they do, that it will not suffice to slumber, but that whatever 
can be suggested, in reason, for the prevention of accidents 
must be tried. Further, that if railway companies fail to 
see their own interests in voluntarily adopting such mea- 
sures or contrivances as are brought before them, they must 
be forthwith compelled to do so. - They have the monopoly 
of almost the whole carrying trade of the kingdom in their 
hands, and it is only fair that they should be made to do 
all in their power, almost regardless of cost, to ensure the 
safety of the public entrusted to their care while using their 
lines. We shall not attempt, on the present occasion, to enter 
into any full analysis of the report now before us for 1857. 
It is, apparently, compiled with the same care as those 
which have preceded it, and it enables us, from the details 
given of railway accidents, to arrive at conclusions as to 
the best means of preventing them. In reviewing the 
report on railway accidents for 1856 we drew attention to 
the small number of accidents which were found to arise 
from purely accidental causes. This fact is still apparent, 
from the returns for the past year, as the following table 
will show :— 
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From this it appears that the accidents arising from 
purely accidental causes are about 1 in 8; those arising from 
accidents, combined with other causes, about 1 in 7; that 
those arising solely from the neglect of inferior servants are’ 
only about 1 in 12; and those arising from neglect of infe- 
rior seryauts; combined with other causes, about 1 in 3. 

Captain Galton comments, and we think with much 
justice, upon the small number of accidents arising. solely 
from the neglect of inferior servants, considering that there 
are 110,000 of these persons employed in the conduct of 
the traffic on railways in the United Kingdom, many of 
whom are employed in situations of great responsibility, 
in which a mere act of forgetfulness might destroy a large 
amount of human life. Captain Galton says, “ the law as 
regards them is very stringent, whilst the chief officers and 
directors of a company, whose parsimony, insufficient regu- 
lations, or lax discipline have in reality led to the accidents, 
are not punishable.” 

Many of our readers will hear with pleasure that the 
Board of Trade, in December last, addressed a circular to 
all the railway companies in the kingdom relative to means 
of communicating between guards and drivers of railway 
trains, and that replies to about one hundred and fifty of 
the circulars have been received. ‘The special questions 
put to each of the companies were—Ist, Whether mn 
means of communication were in use? 2nd, What suc 
mode of communication was, and to what trains was it 
applied ?—and 3rd, If no mode of communication was in use, 
why some method was not adopted; and whether it was 
the intention of the company to introduce any contrivance 
to effect the object? The answers to these inquiries are 
as various as might have been expected, but it is singular to 
notice how many of the small lines are “ waiting” for the 
adoption of some plan on the large lines. We propose 
again referring to this subject, and would only notice, in 
conclusion, that with regard to this one mode of guarding 
against railway accidents, even Captain Galton admits that 
the adoption of any plan is not probable “until Parliament 
compels it, and places the duty of devising a plan upon 
some competent tribunal.” So far, therefore, we have 
Captain Galton with us, and we are rejoiced to find that 
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the views expressed in his report now under notice are 
altogether more in accordance with our own than those 
which he entertained a year ago. 


OPENING OF CHELSEA BRIDGE, 

THE ceremony, if it could be so called, of opening Chelsea 
Bridge to the public, took place rather unexpectedly last 
Monday afternoon, about two o’clock. The interest in the 
event manifested by the public was sufficiently proved by 
the dense crowds that passed and re-passed over the bridge 
during the afternoon; this interest not being confined to 
pedestrians, but being equally felt by those who, whether 
In cart, cab, or carriage, could conveniently reach the spot. 
Chelsea Bridge undoubtedly stands as one, at least, of the 
finest ornaments of the metropolis. The design, though 
not, perhaps, faultless in detail, is, nevertheless, so entirely 
novel in its character for works of this kind, that it cannot 
but be considered a most successful attempt on the part of 
the engineer, Mr. Thomas Page, to throw some little life 
and spirit into engineering structures. Most important 
engineerin; > orks, as bridges and viaducts, erected even 
by our first engineers, are remarkable rather from their 
size than from their treatment as architectural structures, 
rather from their mechanical construction than from any- 
thing in their forms commanding admiration. In most 
cases their size alone constitutes the sole clement of 
beauty, and if they were brought down to anything like 
ordinary dimensions, they would attract little attention, 
even if they were not looked upon as gross violations 
of all the rules of art, and probably reflect less credit 
upon their designers than many samples of street archi- 
tecture do upon theirs. Mr. Page has shown that some- 
thing pleasing can be made out of a bridge, whether it be a 
suspension one, or one composed of one or many arches. In 
his designs for Westminster Bridge, as well as those over 
the river Thames at Windsor, and that at Chelsea, we con- 
ceive that he has ereditably taken the lead in the construc- 
tion of ornamental bridges. It is quite true that beauty 
does not always lie in abundance of ornamental detail, or in 
gilt and green paint; London and Southwark Bridges 
have, justly, their admirers, both as engineering and archi- 
tectural works, and we should be sorry to see every bridge 
treated in the same way as the new one at Chelsea. 
Nevertheless, the change from purely engineering construc- 
tions, such as Vauxhall and Hungerford Bridges, is truly 
refreshing, and it will be a long time before we should 
desire to revert to the simple grandeur (?) of these exam- 
ples. Mr. Page is evidently a man of innovations, and on 
this account, we presume, not looked upon with particular 
favour by many practitioners of the “old original” ortho- 
dox school. He innovates in everything he touches—in ma- 
terials, in style, in ways of construction. Where others 


use stone he uses iron; where others use wood he uses 
cork; and where others use gravel he uses wood. Every- 


thing in direct opposition to the good old rules of con- 
struction, which have stood the test of ages, and have 
squandered thousands of pounds where hundreds would 
have done as well, or better. Everybody will acknow- 
ledge that there is nothing in enginecring construction 
more respectable than timber piling and coffer dams, espe- 
cially timber piling; but, as if for the love of opposition 
to established uses, and that bug-bear called precedent, 
Mr. Page begins by doing without cither, the oldest 
friends being the first discarded, and substitutes cast-iron 
piles and plates for them, at really an immense saving 
of money, time, and trouble. There are those, however, 
who like trouble for its own sake. They rejoice in 
meeting with difficulties—difficulties with earth, with air, 
and with water, all of which they manage to get over, 
somehow or other, and at some cost, and then take infi- 
nite credit to themselves for their mastery over the 
natural clements. Like some very energetic young men, 
when sea-bathing, they throw themselves, as it were, into 
the water, amongst shoals, weeds, and breakers, disdaining 
all assistance and the use of old or new fangled inventions, 
merely following the customs of their forefathers for the 
sake of showing how they can come out, unscathed, by 
their own unaided efforts. Not so Mr. Page, however ; 
before committing himself to the mercy of the elements, 
he casts about him for whatever may be lying at hand 
calculated to assist his struggles with the water. He 
seizes a rope, a pole, a basket, a plank, a piece of cork, 
a patent life-buoy, an india-rubber bag, or anything he 
van lay his hands upon which seems likely to afford him 
assistance in accomplishing his object, namely, to do his 
work in the cheapest way, and with the least trouble, 
consistently with doing it well. This constitutes the dif- 
ference between his practice and that of many engineers ; 
he keeps a look-out for any new ideas, and if worth 
adoption, adopts them, where many others shut their 
eyes to everything new, and fear to touch anything for the 
first time for fear of its failing. Suecessis of course the test 
of judgment in adopting new modes of constructicn in 
engineering or other works ; and we think enough has heen 
done in this direction by Mr. Page, both in the Chelsea and 
Westminster bridges, to encourage those who fear to tread 
out of the beaten track. 

We cannot now enter into any detailed account of the 
peculiar features of the mode of construeting the new bridge 
at Chelsea, but shall do so as soon as possible. Several 
accounts of this bridge have appeared, copied more or less 
from the description given in Mr. Humber’s work on 
bridges ; and, indeed, to this souree we shall ourselves be 
indebted for many of the details of construction with which 
we are familiar from an actual examination of the works, but 
which are there shown by carefully executed drawings, 
which have taken a considerable time to prepare. It is 
much to be regretted now that Mr. Humber’s work is com- 
pleted, that the letterpress and plates referring to each 
bridge described are not stitched up separately, and sold 
in a detached form, as few engineering students can 
afford to expend between three and four pounds at one 
time, although they might be able occasionally to embark 
half a sovereign in literary food, could they obtain for this 
sum sufficient tomake a meal. As it is, the parts of the 
work may be bought separately, as during their publica- 
tion, but the chances are that the description of any par- 





ticular bridge is distributed over several of them; Chelsea 
Bridge, for instance, occupying portions of no less than five 
parts. We trust this suggestion will be considered by the 
author and publishers, feeling assured that the sale of the 
work could only be favourably affected by such an arrange- 
ment as that proposed. 

To return, however, for a2 moment to the bridge itself. 
Last week we expressed a hope that arrangements would 
be made before opening it for remitting the tolls for foot 
passengers. ‘This, however, has been impossible, owing, 
as we have said, to its being opened earlier than was 
anticipated. We have reason to hope, however, that the 
remission of the foot-passenger tolls is under favourable 
consideration, and that we may shortly expect some arrange- 
ment to be made for accomplishing this very desirable object. 
In the meantime, we would suggest that the West End 
Kailway Company should move in the matter, should there 
be no signs of its being otherwise speedily attained. To 
what extent might not their railway traffic be influenced by 
the toll being remitted ? Once over the bridge, even without 
any special object, how could you resist the temptation to 
take a short trip by the railway, before tea-time, to the 
Crystal Palace, or its neighbourhood, and back, with the 
train waiting ready for you to step into it, and with five 
minutes to spare to enable you to get your ticket ? 


METROPOLITAN DRAINAGE. 
PENDING the publication of the two very important reports 


Messrs. Bidder and Hawksley, on the main drainage of the 
metropolis, and the other that of the royal commission ap- 
pointed to inquire into the general question of the utilisa- 
tion of the sewage of towns, we propose giving an outline 
of the present state of the metropolitan drainage question, 
in order that our readers may be the better prepared to 


the reports referred to, the whole of the evidence upon it 
may be considered to be before the public. The corre- 
spondence which has passed between the Metropolitan 
Board of Works and their engineers, Messrs. Bidder, 
Hawksley, and Bazalgette, on the one side, and the First 
Commissioner of Works, &c., and Messrs. Simpson and 
Galton on the other, is now printed in the shape of two 
supplementary papers in continuation of the Government 
referees’ report, issued some time since. Soon after this 
latter report made its appearance the Metropolitan Board 
of Works drew up a communication to the First Commis- 
sioner, expressive of their regret at his having rejected the 
B* plan, which they had submitted to him, especially as 
no reasons were given for such rejection. ‘They also stated 
that they had considered the scheme of the referees; and 





their own plan having been adopted by the referees, not- 
withstanding the latitude of investigation given to them in 
their instructions by the First Commissioner, they pointed 
out the nature of the differences of the two plans. These 
appeared to reduce themselves into, first, recommendations 
which the Board had no legal power to adopt—namely, 
those which were directed to the object of intercepting the 
sewage of extensive districts situate beyond the limits of the 
metropolis, as defined by law ; secondly, into recommenda- 
tions of works—namely, the extension of the outfalls beyond 


First Commissioner had admitted the Board could not with 
justice be called upon to pay, and which points of discharge 
he had stated would fully satisfy the obligations of the Board 
as regarded the outfalls; and thirdly, differences of an 
engineering and sanitary character. These differences had 
reference to the following points, namely, open sewers, 
with diminished falls, delivering at low water ; a large in- 
crease in the dimensions of the sewers, to provide mainly 
for an increased area and rainfall; an enlargement of the 
area to be drained by gravitation ; the use of syphons ; and 
the conveyance of the western sewage to the Surrey side of 
the river. Of these several points, those upon which most 
stress was laid were the open sewers, the increased dimen- 
sions of the sewers, and the enlargement of the area to be 
drained. With respect to the open sewers, the Board 
observed, that by the delivering of the sewage at the points 
of discharge proposed by their own scheme, it would be 
diluted with the whole body of the water in the river, 
whereas in the two open channels recommended by the 
referecs it would be diluted with only five times its own 
bulk of river water. Besides this, the invert of the referees’ 
sewers being ten feet below low water, the sewers would be 
tide-locked for a considerable portion of each tide, which 
would cause the sewage to stagnate and deposit. With 
regard to the increased dimensions of sewers the Board had 
provided in their plan for the discharge of about 75,000,000 
cubie feet of sewage, &c., in twenty-four hours, whereas 
the referees had provided for about 225,000,000 cubic feet, 
or three times the quantity. This difference arose partly 
from the proposed increased area to be drained, as also an 
increased estimate of six per cent. on the amount of sewage 
to be discharged, but principally from the great difference, 
in the 
rainfall, for which provision had been made by the referees. 
The Board stated that the only advantaze of this in- 
creased capacity of the sewers would be the prevention 
of the overflow into the river at periods amounting 
to about ten days in the year. They thought also that the 
removal from the river of the storm waters would abstract 
a powerful agent for scouring the river. As to the 
enlargement of the area to be drained by gravitation, the 


by gravitation as much of the sewage as it was possible to 
do by this means with utility or advantage; and that to 
drain any increased arca would diminish the fall, and 
necessitate an undue enlargement of the sewers. ‘The com- 
munication of the Board finished with the statement that 
they had arrived at the conclusion that the referees’ plan 
could not be adopted, but that while open sewers were in 
their view altogether inadmissible, the other points referred 
to were subjects for discussion and arrangement ; the Board 
also expressed a desire to have an interview with the First 
Commissioner as soon as convenient. 








This interview took place on the dth of the following 


which are now passing through the press, one that of 


understand all its bearings, when, by the publication of 


whilst congratulating themselves upon the principle of 


Horn Church and Erith Marshes, the expense of which the, 


ratio of two and a half to seven, in the amount of 


Board stated that their own plan provided for carrying off 


month (November), when it was proposed by the First 
Commissioner, and agreed to by the Board, that their ob. 
jections to the referees’ scheme should be discussed at a 
conference between two membersof the Board and their engi. 
neer, together with the referees and the First Commissioner, 
This course, however, appears to have been too sensible a 
one for adoption, at least nothing was done for a week: 
and, consequently, on the 12th November, Messrs. Galton 
and Simpson (Mr. Blackwell being absent in Canada), ad- 
dressed a letter to the Board, in reply to the objections 
made to their scheme, noticing them nearly in the order in 
which they had been raised. With respect to open sewers the 
referees state that they did not consider themselves justified 
in recommending the channels tobe covered throughout their 
entire length, involving an expense of upwards of half a 
million of money, but had considered it sufficient to cover 
about one-third of both the north and south channels where 
passing towns; they also conceived the condition of the 
sewage in deep outfall channels, such as those proposed by 
them, could not be compared to sewage delivered in a concen- 
trated state into the river in or near the metropolitan district, 
where it occasions deposits of black mud on the foreshores, 
They state that the discharge of the sewage would take place 
during the greater part of the ebb tide, and as a considera- 

ble period of slack water occurs at the commencement of 
the flood-tide, a very limited portion of the sewage would 

have a tendency to move up the river, and therefore would 

not “limit the gain of fifteen miles (the length of 
the proposed extension of the channels) to nine miles,” as 

stated by the Board. The referees object to Erith Reach 

asa point of outfall, on account of its liability to shoal, and 

have selected Higham Creek and Mucking Lighthoase as 

the points of outfall, because they consider that these 

places fulfil the conditions essential to the discharge of the 

sewage without injuring the river. With respect to the use 
of syphons, the referees consider that it would be satisfac- 

tory to dispense with them, although they would not affect 

the efficiency of the channels. In making arrangements 

for covering the whole of the outfall channels, they pro- 
pose to modify their forms by increasing their depth, and 
diminishing their width, so as to enable the several streams 

to be passed without any depression of the bottoms. The 
channels they propose to construct on the principle of tidal 
creeks, which enables them to propose a level a little above 
that of high water in London as the point to which the 
sewage should gravitatein the metropolis. The channels, as 
modified to meet the views of the Board, would commence 
at the river Lea on the north side, and at the Ravensbourne 
on the south side of the Thames. That on the north side 
would be 25 feet wide at the head; the invert being 20 feet 
6 inches below Trinity high water mark, and would be 
inclined 6 inches per mile, the width of the channel to be 
gradually increased towards the outfall. On the south 
side the channel would be somewhat smaller than that on 
the north side. Gates would be constructed at the upper 
ends so as to admit the river water when it was higher 
than the level of water in the channels. Two modes of 
working the channels are suggested as alternative ones. 
First, by having gates constructed, twenty miles from the 
head, which would allow of the egress of the sewage when- 
ever its level was higher than that of the water in the river 
at the gates, but which would exclude the tide beyond them. 
In this case the gates would be opened about low water, 
and the water from twenty acre reservoirs (5 feet in depth 
at neap tides, and 10 feet at spring tides) would be allowed 
to How into the channels, thus giving a velocity of about 
2°75 fect per second, until the tide rose at the upper ends to 
a level higher than the water in the channels, when the 
tide would flow in, and at high water a velocity of up- 
wards of 3 feet per second would be attained. ‘This water 
and the sewage would thus accumulate at the lower ends 
sufficiently to stand above the level of the river at those 
ends, at about two hours after high water; the sewage would 
then begin to discharge, and continue to do so during the 


remainder of the ebb tide. The second method of 
working the outfall channels would be by leaving 


them open at the lower ends to the ebb and flow of the 
tide. In this case, about one hour after low water, at the 
lower ends, the water from similar reservoirs to those above 
spoken of would be allowed to flow into the channels, occa- 
sioning a velocity of about 2°75 fect per second as before. 
As the tide would not flow up the channels so rapidly as 
up the river, the water would, soon after mean tide, enter 
into the channels from the river through the gates at the 
upper ends, and flow down so as to meet the water from 
the lower ends at about the fifth or seventh mile. The 
reservoir on the north side would be situated in Channel 
Sea Island, and that on the south in the Greenwich 
Marshes. The channels would be ventilated throughout 
their entire lengths, and at their lower outlet ends would 
be placed double gates and a pair of reversed gates, also 
double boom chases, at the inner and outer ends, to admit 
of the temporary application of cofferdams and 20-horse 
engines for facilitating repairs. ‘The inlet cuts at the 
upper ends are also proposed to be constructed with gates 
ina similar manner. With regard to the small inclination 
of the channels, the referces remind the Board that the 
velocity of all streams depends upon the ratio of the sur- 
face, and the hydraulic mean depth of the stream; 7%. é., 
the area of the cross section divided by the wetted surface of 
the channel at that cross section, thus enabling a deep and 
wide stream, with small inclination, to be made to flow as 
fast as a narrow and shallow stream with a considerable 
fall. 

With regard to the increased area proposed to be drained 


| by gravitation, the referees give the actual quantities pro- 


vided by the Board to be removed during the hours of 
maximum flow, as about sixty-two millions of cubic feet, 
and that from their “ prospective” arca at two and a quarter 
millions, while the additional area proposed by the referees 
is only a little above six millions or one-tenth only of that 
of the metropolitan district proper, and two-thirds ot this 
quantity might flow directly into the main outfall chan- 
nels, without interfering with the sewers in the metropolis. 
The referees state that the only districts added by them to 
the “ prospective” area of the Metropolitan Board of W orks 








are those, the sewage from which naturally flows into the 
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Thames, within the limits of the metropolitan district, the 
total area proposed by the referees to be drained by gravita- 
tion amounting, however, to 80 square miles, instead of 28. 
With reference to the difference in respect of the quantity 
of sewage and rainfall provided for in the referees’ scheme 
and that of the Metropolitan Board of Works, it results 
mainly from the larger amount of rainfall which the refe- 
rees consider it necessary to remove. ‘The experiments of 
the referees agree with Mr. Haywood’s, viz., that half 
the sewage of the metropolis passes off in eight hours 
instead of six, as assumed by the Board. In the plan of the 
Metropolitan Board of Works it was proposed to remove 
one-fourth of an inch from the urban districts, and from the 
suburban districts a quantity varying in the different loca- 
lities from one-eighth to one-sixteenth and one-thirty- 
second of an inch in a period of twenty-four hours; and it 
was assumed that this would prevent the sewage from fiow- 
ing into the river at all times, except during twenty-cight 
days in the year, on the average; this average of rainfall 
being, as it appears, derived from observations made in 
1855. The referees, not content with the results of a single 
year, obtained the mean of forty years from the Greenwich 
observations, and they found that it was one-fourth 
part greater than the rainfall of 1855. It also appeared 
that, while only 21 inches fell in 1855, as much as 35 inches 
fell in 1851, and from this it is concluded that the number 
of days on which the sewage would overflow into 
the Thames would probably be three or four times 
the number of days given by the Board as an average. 
The referees also considered it essential to allow for the 
rainfall which may occur during the eight hours of maxi- 
mum flow of the sewage, and not to take the average of 
twenty-four hours. As the effect of rain after dry weather 
is to wash out the branch sewers, and thus to cause the 
sewage to be much more fully charged with matter than in 
dry weather, they adopted the principle of diluting the 
sewage, to a certain extent, before allowing it to flow into 
the river, rather than adopt an estimated portion of rain- 
fall which would reach the sewers, this being uncertain— 
depending upon local peculiarities of the soil. The referees 
propose to remove one-thirty-sixth of an inch per hour of 
rainfall in districts containing 30,000 persons per square 
mile, as compared with one-ninety-sixth of an inch pro- 
vided for by the Board; in districts inhabited by 51,800 
persons per square mile and upwards, they propose to re- 
move one-twenticth of an inch per hour; and in districts 
closely built over, nearly the whole of the rainfall. From 
other districts (according to their populations, and not 
their areas) they prepose to remove from 1-2,500th to 
1-420th of an inch per hour. Particulars are given of cases 
in which the rainfall has been twice, three times, and in one 
‘ase as much as six times as great even as that which they 
themselves propose to remove. 
probable that both the population and the use of water will 
increase beyond the average rates, they conccive the ques- 
tion not to be whether the sewers proposed by them should 
be diminished in size, but whether they are really large 
enough for the drainage of the metropolis, upon the com- 
prehensive scale required. 

We have thus far glanced at the objections to the referees’ 
scheme, made by the Metropolitan Board of Works; as also 
at the observations made by the referees in reply to these 
objections. We propose next week to glance at the further 
inquiries made by the engincers of the Board relative to 
some details of the Government referees’ scheme, and at the 
answer given to those inquiries. 


MANCHESTER WAREHOUSE ARCHITECTURE, 


ANY ONE visiting Manchester now, after an interval of 
years, cannot fail of being struck with its altered appear- 
ance. It is no longera city of brick factories and grim 
warehouses, where simple use is studied without a thought 
of the beautiful. On all sides now are springing up evi- 
dences of taste and of growing refinement. Wealth, as it 
ever has done, is busied in surrounding itself with what is 


pleasing to the eye and flattering to its notions of self- 
respect. The city itself bears evidences of the reality and 


genuineness of the feelings which have recently led its 
citizens to risk so much in the patronage of art. The Art 
Treasures Exhibition was evidently not an accident, or a 
whim, but a genuine growth—an honest expression of the 
cesthetical tastes and tendencies of the people of the manu- 
facturing metropolis. Doubtless this is an opinion that 
would be scouted in most orthodox Art circles, but it is 
one that we express deliberately nevertheless, and in spite 
of the pooh-poohs of all the properly recognised people. 

One of the most marked changes has been etlected in 
front of her noble infirmary, that pet institution of all 
loyal Mancestrians. ‘The unsightly water there has 
been removed to make way for noble groups of statuary, 
which well become and worthily adorn this fine central 
site. We must admit that Manchester is not more suc- 
cessful in fountain-making than the metropolis. It is just 
possible, however, that the failure in the fountains is more 
in the nature of the thing than in their construction. The 
inevitable filth that accumulates about city fountains makes 
it a question whether they are suitable ornaments for such 
aplace. In the splendid grounds of Versailles, or of the 
Crystal Palace, they are inimitably beautiful, and mainly 
because of their purity and adaptation to the scene. But 
in 2 smoky city where their watcr is inevitably covered 
with a sooty scum, and where their basins are the recep- 
tacle for all the tin cans and even more objectionable refuse, 
it is really a question whether fountains are not a mistake. 
We should prefer the front of the Manchester Infirmary 
Without them, at any rate. 

The most important improvement, however, is one 
characteristic of the place and its avocations: we, of 
course, refer to the warehouses. The shops of the city are 
mostly very poor, and have the appearance of being thought 
unworthy of much attention. People here seem so accustomed 
to trade on a gigantic scale that the dealings of a retailer 
are dwarfed into insignificance, and his place of business 
occupies a correspondingly small share of attention. Not 
so the warehouse. That is the legitimate place for Man- 
chester business, From thence issue her productions to all 
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corners of the wide world. There are stored the innu- 
merable fabrics into which the wonderful cotton is capable 
of being manufactured, and designated by a perfect voca- 
bulary of epithets of which we confess ourselves profoundly 
ignorant. And there are carried on the daily transactions 
by which the wealth of the great community is realised, 
and which ultimately change traders into princes. It is 
very natural that a Manchester man, with the means to do 
it, should adorn his warehouse. It would be a species of 
ingratitude if he did not, and his doing it betokens to us a 
healthy spirit. 

The new warehouses of the last few years quite outstrip 
those respectable and substantial buildings which imme- 
diately preceded them. They are, many of them, beautiful 
structures—trading palaces. Royalty has placed its mag- 
nificent dweiling in the busy city, amid the breezy hills, or 
by the shores of ocean; rank has dotted the country over 
with its imposing abodes. But here Commerce holds her 
carnival and employs for use or enjoyment what others em- 
ploy for fashion or ostentation. 

The firm of which Sir James Watts, late Mayor of 
Manchester, is a member, has just completed a new ware- 
house in Portland-street that far exccls anything before 
existing, we conjecture, either here or elsewhere, both in 
size and beauty. 
90 feet broad, and 100 feet high. It contains seven storeys, 
covers 3,000 yards of land, and has a floor area of 19,360 
yards, or about four acres. The front and ends are built of 
dressed Yorkshire stone, the roof being a series of bays, 
having their northerly aspect composed of ground plate- 
glass, and surmounted by four towers forming another 
storey. ‘The architect’s great difficulty in a front of such 
large size, and necessarily flat, from his inability to en- 
croach on internal space, was to increase effect. ‘To this he 
has, perhaps, somewhat sacrificed consistency, as the 
windows of every storey are of a dificrent character and 
style. The whole is elaborately ornamented, and presents 
a very imposing appearance, certainly more that of a palace 
than a warehouse. Had it been in Constantinople instead 
of Manchester it could have been nothing less than the 
residence of the Sultan. The interior fittings are consistent 
with what we have described, and complete a building un- 
equalled, we imagine, for commercial purposes. 


THE EXAMINATIONS OF THE SOCIETY OF ARTS, 


IMMEDIATELY on the society announcing its new examina- 
tion scheme, we ventured to predict its utter failure. We 
are sorry to find our prediction realised already. The 
results of the late examinations at two centres, London and 
Huddersfield, show beyond the possib:lity of doubt that 
two centres only are quite useless, and that an examination 
of that kindis a mere nominality. Pupils presented them- 
selves for examination from only thirty-seven institutions, 
ten from London, sixteen from Yorkshire, and eleven from 
all other parts of England, Scotland, and Wales. The 
proportion of these numbers to the whole body of stu- 
dents belonging to the institutions in union is so ridi- 
culously small, that the result must be pronounced a most 
complete failure. Indeed, the wonder would have been 
had it succeeded. It betrayed great ignorance of the 
students of these institutions to suppose that they would 
travel the distance the majority must have done to reach 
either Huddersfield or London in order to present them- 
selves for examination, incurring, beyond all other outlay, 
the expense of residence during the period of the examina- 
tion itself. With the majority, indeed, it is not a matter 
of will. They could not have done it had they desired to 
do so ever so strongly. The best students are generally 
the poorest men. ‘The most diligent mathematical student 
we have ever known was a carter earning some fourteen 
shillings weekly. ‘To suppose that such aman could travel 
a hundred miles, lose a week’s wages, and be at the cost 
of residence in a strange town, is simply absurd. The 
proposition of such a plan argues, at best, total ignorance 
of the wants and means of the class to be cared for. 

As the Society of Arts will have nothing to do with 
the comprehensive and efficient scheme of Dr. Booth, there 
is no course left, if the examinations are to be kept up at 
all, but to constitute local boards of examiners, and dele- 
gate the work to them, at any rate so faras the examination 
goes. ‘This the society calls, and perhaps rightly, “ bring- 
ing the examination home to the door of every student.” 
So far as the facilities for examination go, no one, with 
such arrangements, can complain. ‘There is, however, 
serious ground of complaint in other respects. Though 
rendered facile enough, the examination is robbed of the 
most valuable element in its character. Students will 
think little generally of an examination by local examiners. 
Half the value of the thing or more consisted in the fact of 
submitting to the examination of men of known and un- 
doubted capacity, who come from the great centre of ope- 
rations, and of whose fitness for their work there could be 
no question. Students, and especially  self-educated 
students, are exceedingly touchy upon this point, and 
would prefer forfeiting the honours of successful competi- 
tion to submitting to what their mental pride could not 
brook. 

We are not supposing that there are not many local 
boards who would do this work efficiently, and whose ex- 
amination would be as faithful and as valuable in its 
results as if it had been performed by Dr. Booth himself. 
But the majority of students would not admit that, and the 
abstract truth of the thing renders it of no practical value. 
But, whilst we cheerfully admit that the majority of the 
local boards would do all they could be desired to do, we 
confess that we can conceive the possibility of some failing 
cither in the will or the power. And, however small the 
number of such, their failure would just vitiate the pro- 
ceedings of all the rest, and render the whole proceedings 
nugatory. 

‘he most serious view of this matter is the effect it must 
have before long on the relation of the society to the asso- 
ciated institutions. We see in this course of proceeding 
the threatened wreck of a scheme of fair promise. The 
society has suceeeded in joining with itself a large body of 
institutions to whom it might have rendered invaluable 
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benefits. It supplied a common bond of union and inter- 
course, and became the centre of sympathy andof action. It 
was also able to indicate the way to new modes of useful- 
ness, and the means of unlimited progression. All this 
was possible, however, only whilst it retained the confi- 
dence of the institutions. Where, however, must that 
confidence now be, when the most important course of 
action it has undertaken is abandoned, and its most useful 
scheme of influence destroyed, as if of mere wilfulness ? 

We are glad to admit that there is one feature in the 
new examination scheme of a greatly redeeming character. 
It is that, if a candidate succeeds in obtaining two of the 
society’s certificates, £5 will be contributed by it to defray 
the expenses of attendance at the Oxford Examination. 
This is so far good, though sufficiently indefinite. But 
it seems by so much an abandonment of its functions by 
the society, and an acknowledgment that Oxford has 
superseded its plan. If it has, however, the fairer course 
would be to give the whole matter up, and leave to Oxford 
what the society is unwilling or unable to perform. 
Whilst we admire the liberality of Oxford, we see small 
reason to magnify the Society of Arts in contributing from 
a special fund it has raised for the purpose to send its 
students to Oxford for what it had eae itself to do. 
If Oxford is to do all that is efficiently done, let the society 
formally withdraw, and give the honour to whom it is due. 


——S———— 
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A Catechism on Chemistry, including Heat, Magnetism, and Elec- 
Arranged chiefly with reference to the new Army and 
By the Rev. J. W. Neat, M.A. London: 


tricity. 
other Examinations. 
Longmans, 

Turis little work is an admirable illustration of the art of book- 





making, and of the dangers which beset the practice of that art. 
| There is probably a want of some familiar exposition of the facts 
and principles that constitute general physical science, and che- 
mistry in particular, for the use of youths who wish to “get up” 
enough of these subjects for passing the examinations in which 
a knowledge of them is required ; or to serve as an introduction 
to the study of chemistry by those who may not be able to avail 
themselves of other means of instruction. 

Of course the material of such a book would not be original— 
it could only be a compilation ; but it is essential that the com- 
piler, if not by profession a chemist, should be thoroughly 
familiar with the science. In this case only would it be possible 
to treat the subject with discrimination and judgment as to what 
is requisite for students of the kind referred to, and what is the 
most probable and prevailing mental condition of such students 
‘in relation to the subjects to be studied by them. It should, 
; above all things, be remembered that the object of such a manual 
should be to furnish an intelligent appreciation of the general 
principles of science rather than the mere knowledge of details, 
and any facilities for learning by rote should be studiously ex- 
cluded, as having no kind of value, This is more especially the 
case since examination in physical science is generally optional, 
and would be chosen only by those who might be likely to 
derive subsequent advautage from acquaintance with such 
subjects. 

The Catechism before us certainly does not present these 
essential characters; it bears the impress of having been labo- 
riously extracted from recognised manuals, but it consists 
| merely of an accumulation of facts, without any principle of 

connexion or sequence: most of them are correctly given, but 
| many are quite wrong, and are stated in such a way as to show 
| that the compiler could have but a very slender acquaintance 
| with chemical science, and certainly had not that comprehensive 
grasp of the subject that would admit of its being presented to 
the student in the most intelligible and attractive form. Indeed 
it may safely be assumed that any lad of ordinary capacity might 
learn to repeat, word for word, the answers contained in the 
| Catechism, without thereby gaining any more acquaintance with 
| the fundamental principles of chemistry than if he had never 
| looked into it. 
The following extracts from the chemical portion of the Cate- 





chism will serve to illustrate this opinion. Thus at p. 33, in 
speaking of the preparation of oxygen gas from oxide of manga- 
nese, it is stated that “the metal yields a fourth of its oxygen,” 
that “the object of the manganese is to facilitate the decomposi- 
tion of the potassium.” At p. 34 oxides are described as “ com- 
pounds of oxygen with other bodies which do not possess acid 
It is also stated that when “ acids tend to unite with 
the original oxides, they generate a salt.” That neutral oxides 
are called so “because they do not readily combine with the 
oxygen,” and, as an example of this, it is added that black oxide 
of manganese yields oxygen but sparingly when heated! A 
protoxide is defined as being the oxide of any substance that 
has a “strong affinity for the original metal ;” a peroxide as a 
“compound with very little acid ;’ and an elkali asa substance 
possessing the power of neutralising the effect of acids ;” the 
most powerful being ammonia, potassa, and sodium or soda. At 
p. 36, hydrogen is described as oftentimes displaying the “ heavy 
properties of a metal.” The results obtained by a propor- 
tionate mixture (’) of oxygen and hydrogen are stated to be 
intense heat and brilliant light. The most simple method of 
procuring nitrogen is stated to be destroying “the nitrogen in 
some confined space,” and the fact that in atmospheric air, oxygen 
and hydrogen are mixed in a uniform ratio, is instanced as a 
“remarkable property” of these gases. At p. 40 it is said to be 
well to consider several substances and compounds, without 
reference to symbolical nomenclature, and the student is there- 
fore asked to explain the nature of ammonia or hartshorn. The 
distinction between the two chlorides of mercury is stated to be 
that one contains 100 parts of mercury, and the other 200 parts, 
The presence of sulphur in animal substances is said to be proved 
by the blacking of a silver spoon when plunged into a boiled 
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egg. But, if the young experimenter were to try this with a 
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fresh egg he would probably obtain little evidence of the presence 
of sulphur. 

At page 51, anthracite, or Welsh coal, is stated to be really 
pure carbon; and charcoal is said to be prepared “ by the slow 
combustion of wood.” Charcoal is described as having the 
power of condensing gases and vapours, “when made from close 
grained and heavy wood ;” and in the same paragraph, it is 
added, that “very porous charcoal has the property of absorb- 
ing noxious vapours.” Carbonic acid is said to be “ injurious to 
animal life, because not a fire or a furnace is kindled without an 
abundant exhalation of this gas.” Bodies are said to emit flame 
when their temperature has been raised considerably higher than 
that required for emitting light, and flame is stated to be gas or 
vapour at an elevated temperature. 

It is given, also, as a law of chemical combination, “ that 
when a body unites with another body in several proportions, 
the proportions bear a similar relation to each other,” and the 
law of equivalent quantities is said to be “the choice of some 
one elementary substance as the unit of a scale to which the 
equivalents of other elements are referred.” 

In all these cases there is either positive inaccuracy or 
evident misconception of fact, and instances of one or the 
other are to be found in almost every page of the book. 
There are other errors, also, such as chlorine for chloride, 
and the reverse; sulphate of calcium, &c, The deriva- 
tion of the term azote is stated to be a, primitive, and Cui), life ; 
but as the compiler of the bock is an M.A. of Cambridge, this 
error may be typographical or clerical. 

Small as the book is it contains much that is quite super- 
fluous for the purpose it is intended to serve ; thus the nature 
and character of ozone, hyposulphurous, hyposulphuric, sul- 
phuretted—bisulphuretted—and trisul phuretted—hy posulphuric 
acids, as well as the theories of agricultural chemistry, might 
very well have been left unnoticed without any danger of 
rendering the chemical knowledge of the student superficial or 
inadequate. 

The defects of this book are so obvious, that we should not 
have noticed them at such length except on account of the com- 
piler claiming for the book “ originality in its arrangement and 
simplicity in its statements,” as well as for the remark in his 
preface, that he has experienced “its utility as a manual of 
instruction.” The nature of t!,is utility we confess our inability 
to comprehend, and the originality of arrangement is seriously 
influenced by the remembrance of our first chemical preceptor, 
* Pinnock’s Catechism,” though the simplicity of the statements 
may be less open to question. 





CHEMICAL, 


PRESERVATION OF RAILWAY SLEEPERS. 
Dunrine the last ten years some method of preserving the timber 
used for sleepers has been adopted by the authorities of most of 
the German railways. The following are the principal results 
that have been obtained up to the present time* :— 

On the Bavarian State Railway the sleepers were treated 
according to Kyan’s method, with a solution of chloride of mer- 
cury in 150 parts of water. The sleepers were most of fir wood, 
and were operated upon in 1839. They are stated to be in per- 
fect preservation at this time, 

On the Leipzig and Dresden Railway, and the State Railway 
in Saxony, the sleepers have been impregnated with a solution 
of sulphate of copper or chloride of zinc in 100 parts of water, the 
air-dried sleepers being soaked for some lepgth of time in the 
solution, In this case also the result is reported to be satis. 
factory. 

On the Westphalian Railway the same preservative liquids have 
been employed, but the sleepers have been dried previous to 
immersion, in heated chambers. Those that were laid down in 
1849 are in good condition. 

In 1850, and subsequently, the impregnation of sleepers with a 
solution of sulphide of barium, and then with a solution of some 
protosalt of iron, was tried, but the results have in all instances 
proved unfavourable. 

On the Berlin and Hamburgh Railway impregnation, by 
pressure, with a solution of sulphate of copper, has been at- 
tended with good results since 1345. 

On the Cologne and Minden Railway the preservative material 
generally employed since 1849 is the creosote oil obtained from 
coal tar or other products of dry distillation. The air-dried 
timber is placed in a cylinder, the heated creosote oil run in, 
and the whole submitted to pressure for such time as may be 
requisite, according as the wood is hard or soft, or according to 
the amount of creosote oil to be forced in per cubic foot, Ex- 
perience has shown that resinous fir-wood is sufliciently pro- 
tected from decay for a long time by about seven pounds of oil 
per cubie foot. Hitherto it has not been necessary to renew 
any of the sleepers or timbers used in bridges, that were impreg- 
nated with creosote oil, the sleepers that were laid down in 1849 
being in as good condition as ever. 

On the Dutch railways, also, creosoted sleepers have proved 
very durable for twelve years, and creosoted timber has also 
been employed there for water works, 

The plan of boiling the sleepers in solutions of sulphate of 
iron, or chloride of zinc, has also been tried on the Saxon Rail- 
way in 1851, and on the Bavarian Railway in 1853. The result, 
however, is not quite decisive, 

Simple immersion of the sleepers in a solution of sulphate of 
copper ‘immediately after they have been boiled in water alone 
has been tried since 1853 on the Bavarian Railway. The result 
is, however, doubtful, some of the sleepers being already decayed. 

The plan of forcing preservative solutions into the a in 

lace of immersing it in them has also been tried. On the 
Tanoverian Railway some sleepers of various kinds of soft wood, 
treated in this way with chloride of zine in 1847, are ina perfect 
state of preservation. ‘This solution has been used in the same 
way on the Cologne and Minden Railway, on the occasion of a 
deficiency in creosote oil, and has been found up to the present 
time to have produced the desired effect. 

On the Southern Imperial Railway in Austria, sleepers of pine 
and fir wood have been impregnated with sulphate of copper, 
sulphate of iron, or chloride of zinc, by the same means em- 
ployed on the Hanoverian Railway, except that the timber was 
not previously dried. The result was, however, unfavourable, 
not so much from the decay of the wood, as from the condition 








that it acquired, and from a corrosive action where the wood was in 
contact with the rails or with nails, &e. 

In connexion with this subject, it may be stated that Dr. 
Vohl*, a chemist who has devoted much attention to the produc- 
tion and use of the products of empyreumatic distillation, recom- 
mends mixing the creosote with caustic soda until it becomes 
miscible with water in any proportion, and applying this liquid 
tothe wood. It is very rapidly absorbed, and when the wood 
is saturated the creosote is fixed by immersing the wood ina 
dilute solution of sulphate of iron. The sulphuric acid combines 
with the soda, the creosote with the woody fibre, and the pro- 
toxide of iron that is precipitated is subsequently converted into 
peroxide by the atmospheric oxygen absorbed by the wood, while 
the sulphate of soda washes out when the wood is buried in the 
ground. Wood prepared in this way has stood for eight years, 
exposed to varying influences of climate, without showing any 
indications of decay. Dr. Vohl states that the coal tar o1i, com- 
monly called creosote, consists for the most part of ethereal oils, 
and contains only a small per-centage of creosote or of carbolic 
acid. He recommends for the examination of this oil, mixing a 
known volume with 10 per cent. of strong caustic alkaline solu- 
tion in a graduated tube, and shaking the mixture well. After 
a time it separates into three layers, the lower one being pure 
caustic alkali, the middle one contains the creosote and carbolic 
acid, and the upper layer consists of the ethereal oils. As the 
real value of the oil used for impregnating wood depends upon 
the amount of creosote and carbolic acid it contains, this method 
may serve for its valuation. In this way Dr. Vohl has found 
that coal-tar oil obtained from England, France, and Belgium, 
does not contain at the most more than 8 or 10 per cent. of 
creosote and carbolic acid, while the oil obtained in the produc- 
tion of photogen contains at least 70 per cent of these substances. 

The impregnation of ships’ cordage and sail-cloth with creosote 
is effected by means of the combination of creosote with gela- 
tinous substances, such as skin, leather, &c. For this purpose 
the cloth or rope is immersed in a dilute solution of gelatine, and 
then passed through a bath of oak-bark decoction, after which it 
is impregnated with creosote. Sail-cloth treated in this way 
has been in ordinary use for six years without showing avy signs 
of decay. 

INCRUSTATION IN STEAM BOILERS. 

Since my former article, and the subsequent discussion in your 
journal upon the subject of incrustation in steam boilers, I have 
had several opportunities of analysing “cake,” and have been 
more forcibly convinced than ever that the evil is one within 
the reach of ordinary care to avoid with the aid of the chemist 
asa starting point. And the importance of getting a cure has 
been made more apparent froin the report of the Association 
for the Prevention of Boiler Explosions. Upon this subject the 
report says, that, ‘amongst the causes of fracture is the formation 
of a scale, or certain kinds of deposits, which, by retarding the 
transmission of heat, also allow the plates to become overheated. 
The nature of these deposits, so far as regards their powers of 
conducting heat, appears to vary greatly ; for while some boilers, 
though thickly covered with scale, continue uninjured for years, 
others of similar construction, and under like conditions, with 
only a slight deposit but of a different kind, require frequent re- 
pairs. On this subject there is evidently need of further 
investigation.” 

This last sentence is certainly warranted by the previous 
statement, and the Association will not be doing their duty if by 
next year’s report they are not able to tell the difference of 
these cakes or deposits that affect boilers so differently. 

So far as my investigation has gone, the crust or cake formed 
on boilers are only of two sorts—carbonate of lime and sulphate 
of lime. [n fresh-water boilers it may be the carbonate or sul- 
phate, or a mixture of these ; in marine boilers using sea water it 
is always and only the sulphate of lime. 

Carbonate of lime is deposited as a precipitate from the water, 
and, falling to the bottom when the boiler is not in use, hardens 
there and forms a crust. Sulphate of lime is not precipitated, 
but crystallises upon the boiler plates or tubes as the water is 
boiled off. The two crusts are quite different, both in character 
and composition, 

The following analysis gives the general character of these 
crusts or cakes from river water :— 








Carbonate of lime oe ee we ee « 790 

Sulphate of lime oe ee ° 63 

Peroxide of iron oe ° » bo 

Magnesia.. +e ee ee ae we os 11 

Silica ee os oe . ee o- o 51 

Water... ee ee Se oe oe - 40 
100°0 

From a boiler using river water of a different composition :— 

Sulphate of lime »s os “ + 584 

Carbouate of lime .. vs ee ‘3 

Carbonate of magnesia 

Peroxide of tron ts oe 

Silica .. .* oe oe oe 

Carbonaceous matter ee oe . . 


100-0 
running between Aberdeen and 


From the boiler of a vessel 
London :~— 


Sulphate of lime - ee ee . ee 792 
a9 magnesia oe es oo ° a., a 
Peroxide of iron ee ee ee oe ee 4°8 
Salt ang ee os eo oe ee oe 2-4 
Water .. oe se oe ee ° ° 60 
100-0 


The next is from the tubes of the boiler of a vessel running 
between Glasgow and Liverpool, where no care nor attention 
was paid—no blowing off to keep from caking. This was com- 
posed of two layers: that next the tube was hard and crystalline, 
but above it was a hard crust, more granular; these gave a 
thickness of three-eighths of an inch: — 








Crystalline, Granular. 

Sulphate of lime jot ee oe eo ee CEH ee 510 
DE. a6. 60... 08 (ee 0e, ae oe SS +e 14°6 
DUE t5 ce (90 59 aw 0%. Os 28 .. 24 
Peroxide of iron i: on ae a: oe 16 
Alumina eo e's - oe = ee 84 
Salt oe ee os eo 00 ee oe = - 2°4 
Carbotiic acid .. os o- «© ois “6 ee 46 
Water .. oo 2006 0s os oe. ee 15°0 

100°0 100°0 


The next is from the same boiler, where every care was taken 
and wrought the same length of time, the thickness of the cake 
being only from 1-16th to \th. 


Sulphate of lime .. ee oe ee ee ee 945 
Magnesia .. ee oe . . ° 15 
Peroxide of iron .. : ee 5 
Salt .. ‘ ee ee ee oe e 11 
Water... .. ee +e ee . 2°4 

100° 


This shows what may be done by care; but it is but right to 
mention that the blow-off from this boiler was said to be three- 
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fourths that boiled off, so that this crust only represents one- 
fourth of what the water would produce. 

I will now state the means of prevention. I make the subject 
a chemical one, and first analyse the water that is used for the 
boiler ; if it contains only that which will give a carbonate of 
lime crust, namely, bicarbonate of lime, there is no difficulty in 
preventing it caking; the bicarbonate is decomposed by the 
heating of the water, producing insoluble carbonate; but 
during the working of the boiler it is suspended in the water, 
but when the fire is damped or withdrawn the precipitate falls 
to the bottom and hardens. And thus such layers as the first 
given in these analyses is composed of a series of thin layers, 
representing the daily workings of the boiler—a layer each night. 
Now if, after the fire is damped, and the precipitate has time to 
settle to the bottom, say half an hour after the damping of the 
fire, there should be a copious blow-off from the bottom which 
will remove this precipitate before it hardens, the crust can thus 
be prevented. A perforated pipe laid over the bottom would 
facilitate this object in boilers that had to be cleaned and chipped 
of crust every six weeks; by adopting this system of blowing-off 
they do not require cleaning out but once a year. 

When sulphate of lime is the ingredient in the water, this, as 
already stated, crystallises on the boiler or tubes while the boiler 
is working, and does not form a precipitate, so that no 
system of blowing-off will prevent this. I proceed with 
such waters thus :—having ascertained exactly the quantity of 
sulphate of lime per gallon of water, I ascertain the quantity of 
water the boiler contains, and the quantity of feed water daily ; 
I then calculate the amount of carbonate of soda that will 
exactly neutralise this sulphate of lime in one day’s feed water, 
which soda I dissolve in a small vessel placed above the feeding 
apparatus ; and by a syphon this soda liquor is allowed to drop 
into the feed water in the proportion necessary to decompose the 
sulphate of the feed water, allowing no excess of alkali to enter 
the boiler. By this means the lime of the sulphate of lime is 
converted into the carbonate of lime, which precipitates and is 
otherwise affected the same as the carbonated water, and by the 
same system of blowing-off caking can be entirely prevented. 

In marine boilers an analysis of the water will not have to 
be made each time, as the average quantity of sulphate of lime 
is known, and it is this almost alone that forms cake in sea- 
water. All that is required is the apportioning of the soda to 
the feed water, and this precipitate of carbonate of lime formed 
in the salt water will, in the saline waters of the boiler, float, 
during working near the surface, and will be all or nearly 
all blown off by the regular blow-off pipe being placed 
near the surface, and caking on the tubes or boiler en- 
tirely prevented. Let all interested avoid throwing nos- 
trums into boilers indiscriminately, The subject is a chemical 
question, and must be dealt with by the chemist along with the 
mechanic ; the sulphate of lime must be d: composed before it 
can be prevented forming cake. Any alkali will effect this, but 
there should not be an excess of this alkali, as it has a tendency 
to volatilise by the steam, neither should the alkali contain any 
matters that, by remaining in the boiler, will be in any way 
hurtful. Carbonate of soda, when put in judiciously as described, 
has all the required properties, and is the cheapest alkaline 
substance that can be used. James NaPIcR, 

Partick, pear Glasgow. 
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Specification. 
577. DaNteL Harris, Massachusetts, United States, “ A new and useful or 
improved sewiny machine.”—Drposite? and recorded 20th March, 1853. 


Patents on which the Stamp Duty of £50 has been Paid. 
645. Freverick Ransome, Ipswich. — Dated 23rd March, 1855. 
671, Joun ManLanp, Leeds, Yorkshire.—Dated 26th March, 1855. 
709. Wituiam Tytuerveien, Birmingham, Warwickshire. — Dated 30th 
March, 1855. 
664. Joun Henry 







Jouxson, Lincoln’s-inn-fields, London, and Glasgow, N.B. 
ion from Jean Jacques Alexandre Lallier, Evreaux, and 
s Vignaud, Paris, Franee.—Dated 26th March, 1855. 

711. MANNING Prentice Stowmarket, Sufflk, and Tuomas Ricuarpson, 

eastle-on-T) pe.—Dated 30th March, 1855. 

1 MorGay, Manchester.—Dated 30th March, 1855. 

786. PETER ARMAND le Comte de FONTAINEMOREAU, South-street, Finsbury 
London, and Rue de l’'Echiquier, Paris.—A communication from M. 8. 
30utigny, Paris, France.—Dated 10th April, 1855. 

700. Joun Buair, Glasgow, Lanarkshire, N.B.—Dated 29th March, 1855. 

74). Perer ROTHWELL JacksoN, Salford, Lancashire.—Dated 3rd April, 
1855. 
























Notices to Proceed. 

9872. Casimin Derax-Tananas, Castres, France, ‘ Improvements in litho- 
graphic printing presses.” —Petition recorded 16th Novomber, 1857 

2888, WILLIAM Hewarp Beun, 
permanent way of railways ” 

2204. Rovert Ciera, Islington, Londen, ‘ Improvements in registering or 
indicating apparatus applicable to the registration or indication of fares, 
the distance passed over t ehicles, the revolutions of machines or parts 
of machines, and other similar purposes.” 

2895. Mason Bootu, Manchester, and James Farmer, Salford, Lancashire, 
“Improvements in machinery or apparatus for stiffening, drying, and 
finishing cotton, linen, woollen, and other woven fabrics.”— Petitions 
recorded 18th November, 1857 

2910. Jous Epmunp Burnixuam Crrtis, St Jame:-road, Croydon, Surrey, 
“Improvements in apparatus for filing papers and decuments,” 

2918. WiLutaM JAMES CanTeLo, Camberwell, Surrey, “ lLmprovements in the 
preparation and application of graves or ¢ klings for the purpose of 
animal food and manure.” —Petitious recorded 19th Novender, S57. 

2922. Witttam ARcHiBbaALD Coorer, Dungannon, Ireland, ** Improvements in 
the navigation of steam and ot . 

2925. Gerp Jacon Benson, Christian-street, St. Geor; 
improvement in the manufacture of moulded sugar. 
Qlset November, 1857. 

2940. CHARLES Sanps, Felix-terrace, Liverpool-road, Loudon, ‘+ Improve- 
ments in stereoscopes,”— Petition recorded 21th November, 1857 

2944 Freverick Hervert MABeRLy, Stowmarket, Suffolk, *‘ An improved 
general polishing machine or apparatus.” —Petition recorded 25th Nocauber, 


1857. 
Pelton, Durham, * Improvements in the 
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2950. WittiamM Buixkriory, Sutton, St. THelen’s, Lancashire, “ Certain im- 
prevements in machinery or apparatus for grinding and smoothing, and 
for polishing glass.” 

2953. Henry WoopwarD, Birmingham, Warwickshire, ‘‘ A new or improved 
knife cleaner.” 

2954. Josern Ruston and James Torne Proctor, Lincoln, “ An improved 
arrangement of machinery for dressing grain.” 

2955. James Hieuam and GrorGE Davin Bettamy, Plymouth, Devonshire, 
‘An improvement in the manufacture of soap.”—Jetitions recorded 26th 
Novemler, 1857. 

2970, Joun Nicnois. Pendleton, Manchester, Lancashire, “‘ Improvements 
in machinery or apparatus used for sizing yarns or threads.” 

2975. Richard ARCIIBALD BRoomaN, Fleet-street, London, “ Improvements 
in casks and other vessels for containing liquids.”-—A communication from 
André Zoubschaninoff.—/'etitions recorded 30th November, 1857. 

3017. Mare Antoine Fraxcots MENNoNS, Rue de I'Echiquier, Paris, “ Im- 
provements in lucifer matches.”—A communication. 

3021, Joun Brinton and James CRABTREE, Kidderminster, Worcestershire, 

‘Improvements in the preparation of weft yarn to be used in the manu- 
facture of carpets and other pile fabries.”—/etitions recorded 5th Decenber, 












$57. 
3040. WrtuiAM Rowan, Belfast, Ircland, “Improvements in spinning flax 
and other fibrous material, in preparing the same for weaving, and in the 





3049, JAMES HoppreLL, Nerthampton-sqnare, Clerkenwell, London, “ An 
improvement in watches.”— Petition recorded 10th Deccwher, 185 

3071. Jean Pierre Brienon, Rue de l'Echiquier, Paris, France, 
street, Finsbury, London, ‘‘ Certain improvements in forging. 
recorded Vath Jecewher, 1857. 

3114. Ropert OxLaND, Plymouth, “ Improvements in the manufacture of 
alloys or compounds containing metallic tungsten.”—A communication. — 

*)\ Petition reco: did 18th December, 1857. 

3148. WittiamM Nosy, Hackney, Middlesex, “ Improvements in stereoscopic 
apparatus "—Petition recorded 23rd December, 1857. 





nd South- 
— Petition 


20. RIcHARD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
lock buckle.”— A communication from Laurent Cordier, Dijon, France. — 
L'etition recorded 6th January, 1 


204. Rovert Harvanp, Derby, “‘ lmprovements in the brake lever guard of 


858. 


railway trucks February, 1358, 

267. JAMES Honrsry, Greek-street, London, ‘‘ Au improvement in india- 
rubber and other elastic band or ring fastenings.”"—/’fition recorded 12th 
February, 1858. 

342. Joun Davis, Burlington-cottages, Queen’s-road, Dalston, Middlesex, 
“ Improvements in cornets and other wind musical instruments.”—Petilion 
recorded 22nd February, 1858. 

444. JonaTuan Nasu Hearper, Plymouth, Devonshire, ‘‘ Improvements in 
submarine telegraph cables.” — Petition recorded 5th March, 1858, 

470. Henry Dovitox, Lambeth, Surrey, ‘‘ lLmprovements in the manufac- 
ture of smoke and air-flues,” 

472. Wittiam CLark, Chanecery-Lane, London, ‘‘ Improvements in gas 
meters.”—A communication —/ctitions recorded 8th March, 185 


~ J «tition recorded 4th 





os 

474. Joun EpGar Poynter, Glasgow, Lanarkshire, N B., “An improved 
illuminating oil.” — Petition recorded 9th March, 1858. 

507. Luigi Ferrari Corbet, Florence, Tuscany, Italy, “An improved 
process for extracting aluminium from its compounds, and obtaining at 
the same time protochloride of mercury.”—Partly a communication from 
Vincent Riatti, Modena, Italy. —/etition record: 


d 12th March, 1858. 


_ And notice is hereby given, that all persons having an interest in oppos 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gaseile (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS. 

Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2365. Marc Anrorne FRANCOIS MENNONS, Paris, 


“Smoke consuming appa- 
ratus.” 


’ 
A communication.— Dated 11th September, 1857. 

This invention consists in extracting and utilising the carbonaceous 
particles contained in smoke from furnaces by means of a peculiar con- 
struction of apparatus, serving to collect and immerse the same in 
water, by which the particles become condensed, and being aftewards 
withdrawn and mixed with other materials they may again be employed 
as fuel. The apparatus is composed of a receiver applied at the back of 
a steam engine furnace, and containing water to a fixed level; it is pro- 
vided with a bell or dome which descends into it, and is held at a deter- 
mined point by supports. A water case or receiver of smaller dimen- 
sions than the first is put in communication with one of its sides, and 
contains a float regulating the level of the water therein by opening and 
closing a conical valve. An opening in the opposite side of the receiver 
allows any excess of water torun off. An elbow pipe communicating 
with a smoke pipe in the chimney conducts the smoke therefrom into 
the water in the receiver through a hole in the upper part of the dome. 
In another opening in the top of the dome an elbow-pipe is applied, 
which branches into another pipe forming part with the ventilator, the 
object of which ventilator is to draw in the gaseous products of com- 
bustion, and inject them into the chimney by an egress pipe communi- 
cating therewith. When the furnace is lighted, and the steam has 
acquired sufficient tension for working the engine the inventor closes the 
register, and sets the ventilator in motion, either by the action of the 
engine, or by any suitable means. The smoke is drawn in by the pipe 
from the chimney, and the carbonations partially are condensed in the 
water, the rest of the gases being expelled in the chimney by the venti- 
lator. The above arrangement may be modified without departing from 
the principle. By suppressing the ventilator and causing the tube for 
the discharge of the gases to pass direct to the chimney at about a foot 
from the top, and placing the steam escape valve at about four inches 
below the outlet of the smoke discharge tube, the escape of steam into 
the chimney will produce an aspiration of the smoke and gases sufficient 
to produce their ingress and egress after depositing their carbonaceous 
particles in the water.— Yot proceeded with. 





2381. Tueormirs Maxsu, Pond’s Works, Sheffield, ‘‘ Piston.”—A communi- 
cation.—Dated 14th September, 1857. 

The object of this invention is to facilitate the adjustment from time 
to time as it wears of the packing of engine pistons. It embraces a 
combination to form the piston head of a skeleton frame, through which 
the piston rod passes, with plates and moveable stems acting on springs 
to thrust out the steel and brass rings or packing. The skeleton frame 
is made with four or more arms, according to the size of the piston, and 
formed with a hole diminishing in diameter towards the piston end to 
admit the end of the piston rod, enlarged and tapered, to pass through 
and fit it; this is secured by a screw collar. The end of the piston rod 
is drilled in the centre in a direction parallel with its length, of such 
size as may be necessary to admit a mandril to pass in some distance 
below the piston head ; this mandril is made tapering, increasing in size 
towards the end of the piston rod, where it is acted upon by turning a 
screw. Between each arm of the skeleton frame a hole radiates from 
the centre of the piston rod; in these are fixed stems, one end of each 
reaching the mandril, and to the other end are attached strong segmental 
springs with the concave side turned ovtwards towards a steel ring, 
which, with brass rings or packing, surround the skeleton frame, and 
bear upon the ends of the springs. When the mandril is pressed 
inwards, by turning the screw it forces out the stems, which, acting 
upon the springs, force out the packing. This occupation occupies only 
a very few minutes. 

2385. Joun SLEppON and Josern Marstanp, Oldham, “ Preventing incrus- 
tation in steam boilers.”— Dated 14th September, 1857. 

This invention consists in the use or application of washing rock 
soda, or carbonate of soda, or soda ash, or bicarbonate of soda, or of a 
compound or composition of any or all of them, to be put into the water 
in the boiler, either as a powder or reduced to a liquid state by water.— 
Not proceeded with. 








2393. ADRIEN JuLES ALEXIS Duncouin, Paris, ‘ Heating apparatus.”—Dated 
15th September, 1857. 

This invention relates to apparatus for the distillation of fuel and 
consuming smoke, applicable to the generators of stationary and marine 
engines, and also to all the pyrotechnical apparatus in which heat is 
employed for generating motive power, or asa reducing agent. This 
new apparatus is in the form of a modcl blast furnace. Such furnaces 
are arranged in particular for utilising the gases generated, with this 
difference, that in the blast furnace the production of gas is accessory, 
whereas in this apparatus it is the principal aim. 


The invention cannot 
be described witheut reference to the drawings, 


2397. Ricttary Wicks, Phoonix-street, Somers-town, “ Furnaces."”—Dated 
16th September, 1557. 


a fiy-wheel, and used as steam or other motive power,— Not proceeded 


2436, Francois CAVALERIE, Paris, “‘ Motive power engines.”—Dated 10th 
September, 1857. 
This invention consists in increasing the power obtained from steam, 
air, gas, and other motive power engines by applying thereto an arrange- 
ment of wheels worked by connecting rods.—Not proceeded with. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Hare 
ness, ¥c. 

2352. Josuva Butters Bacon, Brunswick-square, London, ‘‘ Horse-shoe 
nails.”—-A communication. — Dated 9th September, 1857. 

In order to draw out from a nail rod a shape suitable for a horse shoe 
nail, free from brittleness and flaws, the iron must receive a rapid suc- 
cession of pressures, each succeeding pressure lateral to the last preced- 
ing being necessary to work the material together. A machine com- 
bined according to this invention will perform the action above specified, 
by means of a succession of segments of rolls, the succeeding segments 
being placed as to their line of action at right angles to the preceding 
segments. In order to avoid the complex arrangement of cog wheels 
which would be necessary to apply the mould sides of the segments of 
rolls to the iron at the right instant in a continuously revolving motion, 
the inventor operates small segments of rolls by a vibratory motion, the 
whole series (say, composed of twelve sets) moving simultaneously back- 
ward and forward by acrank motion a little more than the length of the 
nail. The segments will be sunk on their faces where they come in con. 
tact, in such a manner as to give shape to the metal as it passes between 
them successively, each succeeding pressure reducing the iron a little 
until it finally emerges a finished nail. The first segments will receive 
the end of the heated rod, and cut off a suitable length for a nail, and at 
the same time they will partially give it shape, and deliver it to the next 
segments. The first segments at the succceding vibration will take 
another piece of iron from the heated rod, and so on, repeating the 
operation; and in like manner the whole series of segments will be 
supplied with pieces of iron from the preceding segments, each piece in 
a progressive state till the last segments deposit a finished nail. Strong 
rods or bolts confine the layers of girts, thus forming one complete founda- 
tion for the interior machinery, and for mounting the driving shaft and 
fly wheel. Four rods passing through the bottom and top plates confine 
the whole series of segments and links together; the links each have 
two small shafts or axles passing horizontally through them, the object 
of which is to facilitate and make sure of the rapid delivery of the nail 
metal from one rail or segment to the next in order, which is effected by 
revolving these shafts or small rolls with a cord pulley, which passes 
over an eccentric upon the driving shaft, the eccentric being just equal 
in its throw to the throw of the crank which moves the whole series, 
consequently the cord will act upon the small feed rollers just as if the 
whole were at rest. These feed rolls have springs behind them, which 
will allow them to accommodate to the size of the nail metal as it passes 
through.—Not proceeded with. 

2358. James Fenton, Low Moor, Witt1AM Trompsoyx, jun., Wakefield, 
and Tnomas SNowveN, Middlesboro’-on-Tees, “‘ Permanent way of rail- 
ways.” — Dated 10th September, 1857. 

This invention consists in forming the joint and other chairs of the 
permanent way of railways of a combination of wrought and cast iron, 
the latter being cast on to the former, and the two, when combined, 
forming a joint or other chair in one piece or masa, the arrangement 
being such that the rail or rails are beld in the chair on the same princi- 
ple as a piece of iron or other material is held in a vice when being 
operated on by a workman; the bolts and nuts or keys which secure 
the rail or rails to the compound chairs are thus prevented from slacking 
back or becoming loose, The cast iron portion of the compound chair 
may be cast on to the wrought iron portion at or about the centre of its 
length, or at each end of it, or both, and the cast iron portion may be 
increased in dimensions so as to form the sleeper or bearing which 
carries the upper structure of the permanent way on the ballast. The 
novelty and value of this invention consists in casting the cast iron part 
or parts of the chair on to the wrought iron part, by which an action 
analogous to that of the vice is obtained in holding the rails in the 
chairs, and further, any tendency either to clevate or depress the ends of 
the rails has the effect of keeping the bolts and nuts or keys from getting 
loose. 

2413. Huon Greaves, New Palace-yard, Westminster, ‘ Permanent ways 
of railways,""—Dated 17th September, 1857. 

This invention relates to a description of cast iron sleepers which 
may be used with the present form of rails; likewise to a new mode of 
connecting the ends of rails to each other in order to obtain increased 
security and economy, Also to a method of securing the rails to the in- 

















This invention consists, First, in adapting a sliding bridge to the fire | 


places of furnaces; and Secondly, in a peculiar form of construction of 


hollow fire bars, to be used in combination with an additional ash pit, | 
the said ash pit being provided with a door or other suitable contrivance | 


or opening for the passage of atmospheric air into the furnace to sup- 
port combustion of the flue therein, and for the removal of ashes and 
dirt from the said ash pit. The peculiar feature ofnovelty in the fire bars 
consists in forming vertical holes through one end of each bar, and in 
arranging the perforated ends of the said bars over the before mentioned 
additional ash pit, so that when the door thereof is opened it shall 
admit cold air into the furnace when necessary, The patentee proposes 
to use the uaforezaid vertical holes in combination with a hole formed 
through each fire bar in the direction of the length thereof, the said 
hole being formed inclined from back to front of the said bars, and 
lowest at the front thereof. 


2399. ApraM SEWARD, and CuaRLEs Sewarp, Lancashire, “ Boiler for heat- 
ing and keeping up circulation in water.”— Dated 16th September, 1857. 

This boiler is formed by combining two similar upright castings with 
sets of horizontal pipes as follows :—The upright castings are formed 
hollow, and with a number of sockets, into which are cemented the ends 
of a corresponding number of horizontal pipes, the length of which 
determines the capacity of the boiler. Of these pipes there are two 
side sets, in each of which the pipes are arranged one above another, and 
three transverse sets in each of which they are arranged side by side. 
The castings are also furnished with suitable inflow and outflow pipes. 
The fire is placed upon the lower set of transverse pipes, and the flame 
and hot gases from it pass between the lower and the middle set, the 
spaces between the pipes of the middle set being closed up, return to 
front between the middle and upper set, and again pass to the back 
above the upper set, finally passing off by the chimney. The ends of 
the several sets of pipes open into the hollow castings, and the water as 
it is heated is compelled to circulate through the pipes and castings and 
away through the outflow pipe or pipes. 

2408, Jonn Ernst Freoricn Lveprke, Birmingham, “ Motive power en- 
gine.”—Dated i7th September, 1857, 

This invention consists of a new or improved motive power engine, 
in which a mixture of hydrogen and atmospheric air is exploded, and 
the partial vacuum thereby produced is made to bring into operation the 
pressure of the atmosphere so as to obtain therefrom motive power. 
The new or improved engine consists essentially of three parts: in the 
first of the three parts hydrogen is generated by preference by the 
action of zine or dilute sulphuric acid. The hydrogen gas is transmitted 
to the second part of the engine, where it is mixed with a suitable 
quantity of atmospheric air. The mixture is exploded by a small flame 
fed from the generators, the aperture at which the ignition was effected 
being closed immediately after the detonation. By the collapse of the 
gaseous mixture after detonation a partial vacuum is provided, which is 
made to produce an exhaustion in the third compartment against which 
the atmospheric pressure is made to act. The motion thus produced is 
transmitted by a crank or otherwise to a shaft, where it is regulated by 








termediate chairs or sleepers, Also to an improvement on a patent 
granted to the patentee in 1846, for a surface packed iron railway 
sleeper; and to improvements in manufacturing the same. According 
to the first part of this invention the patentee makes the sleepers when 
used for the bridge or foot rail, flat upon the top, to form a seat for the 
rail, and in some cases he allows the rail to rest upon the sleeper, but in 
others he interposes a piece or pieces of wood between them. The part 
of the sleeper or bearing plate that is not covered by the rail will curve 
outwards, the convex side being uppermost, and it will be strengthened 
by ribs cast on the upper and under side, In some cases he forms these 
cast iron sleepers with corrugations or semicircles at right angles to the 
line of rails, In securing flat bottomed rails to these sleepers on the 
inner side, he casts a fillet or long low jaw under which the flange of the 
rail rests, and on the under side one or more jaws are cast, between 
which jaw or jaws and a fish plate bearing against the rail, he inserts a 
piece of wood which is secured to the sleeper by one or more bolts 
passing through the sleeper, and keeping the fish plate tight up to the 
rail. A plate similar in section to the fish plate, but not so long, is like- 
wise used for the intermediate sleepers. This piece of wood may in some 
cases both act as a key and a wedge, and may extend from one sleeper to 
the other, so as to give continuity to the line of rail, and prevent un- 
equal depression in wet places. Or it may be continued throughout the 
length of the rails and sleepers, to give the latter additional strength. 
When these sleepers are used with the double headed rail they are more 
depressed in the centre under the rail, and one or more jaws are cast 
on the ontside, and on the inside between the rails, and secured as 
above. In some cases he casts the sleepers in two halves having their 
junction beneath the rails, and being formed with vertical webs or ribs, 
which are secured to the rail by one or more bolts, and are connected 
together underneath by bolts, or other suitable means. These sleepers 
may also be formed with corrugations at right angles to the rails, In 
securing the joints of double headed rails he takes two of the fishes as 
at present used, and on the outside uses a piece of metal which ix 
secured by the two centre bolts to the fish plate, and the lower part of 
such piece of metal takes into a notch in the chair or sleeper on which 
it rests, to prevent the rail from travelling or moving endwise, This 
piece of metal may have a flange at an angle to the vertical piece to 
support the rail vertically. These fish plates and pieces of metal will 
not be fastened to the chair or plate on which they rest, but will merely 
rest thereon. When cast metal tish plates are employed, they are secured 
to the rail by two or more bolts, and on the centre of each fish a bear- 
ing plate is cast, strengthened by brackets, or the fishes thickened at 
the base to obtain greater bearing surface. The bottom of these bear- 
ing plates is convex, taking a seat on the chair, which is concaye, In 
this method the rail will not rest on the chair, as the fish plates will 
project slightly below the rail to prevent damage to the same. The im- 
provement on the patent granted in 1846 consists in giving greater 
security to the rail for both joint and intermediate sleepers, by casting 
two brackets or wings to the same, thereby shortening the distances 
between the bearings, and making an equally efficient road with lighter 
rails, and in casting such brackets or wings by means of chills, which 
are left in the sand when that pattern is withdrawn, In tying the above 
sleepers together, to preserve the gauge and angle of the rails, he em- 
ploys a tie bar, which in some cases passes through a hole cast in the 
sleeper, or is bolted or otherwise secured to a piece of metal cast to and 
projecting below the sleeper. 
2406. Peter ARMAND le Comte de Forrainemorrav, London, “ Railway 
brake.”—A communication.— Dated 16th September, 1857. 
This invention ists in i diately stopping or reducing the speed 
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of railway trains when in motion, by means of improved brakes acting 
against the wheels and rails, and by racks and wheels, the whole being 
put in action by a single lever. The invention cannot be described in 
detail without reference to the drawings. 


2390. Tuomas GRAHAME, Leamington, ‘‘Improyements in grinding corn 
and in generating gas on inland waters,”—Dated 15th September, 1857. 
This invention consists in combining in a suitable vessel (proper for | 
navigating on the inland waters on which it is to be used) a steam engine | 
and gearing for moving or propelling the vessel, and a flour mill to | 
receive motion from the steam engine when the vessel is at anchor or | 
fixed to the shore. The furnace or furnaces on board such vessel are to 
be arranged not only suitable for heating the boiler for the purpose of 
generating steam, but also to heat retorts to generate gas. By sucha 
combination of mechanism on board a boat the greatest economy will 
result in receiving corn to be ground in the best localities and in deliver- | 
ing the flour and bran on the various parts of the banks of the inland | 
waters; and in respect to supplying towns and places situated on iniand 
waters with gas, it will only be necessary to have gisometers on shore in 
suitable places, and to anchor or fix the vessel for a time near a gaso- 
meter, in order to supply the same with gas as it is generated on board 
the vessel, the necessary purifiers as well as the retorts being on board 
the vesse Vessels thus fitted will be caused to move to and fro on the 
inland waters, stopping at such places as may be most convenient for 
taking in corn, for delivering out flour and bran, and for supplying the 
local gasometers with gas, thus rendering unnecessary numerous flour 
mills and gas works, which can only be in work at intervals, whereas by 
having floating machinery the same may be kept in constant employ- 
ment, 








2376. Joun Epwanps, Aldermanbury, London, “ Railway to facilitate loco- 

motive engines ascending inclines.”—Dated 12th September, 1857. 

This invention has for its object improvements in railways to facilitate 
locomotive engines ascending inclines. For these purposes there are 
additional or double rails laid on inclines between which the flanches of 
the wheels of the locomotive engines enter, and the spaces between the 
double rails are such as to fit the flanches tightly on either side, Or in 
place of double or pairs of rails, the rails of a railway are made of in- 
clined sides, aud the wheels of the locomotive engines are made with 
double flanches at such a distance apart as to fit tightly on the inclined 
sides ti the rails. It is not necessary that the peripheries of the wheels 
should when they come to the inclines be raised off the rails, and the 
weight should come only on the flanches.—Not proceeded with, 

2375. Joun Borier and Joseru Prrrs, Stanningley, York, “‘ Fastening tyres 

on wheels for railway carriages,”— Dated 12th September, 1857. 

This invention consists in fastening the tyre on wheels for railway 
carriages by boits or keys passing through slots or grooves made on the 
exterior of the inner rims, or upon the ends of the spokes or arms, and 
also through a portion of the tyre of such wheels, such bolts or keys 
being placed parallel, or in a like direction to the axis of the wheel.— 
Not proceeded with. 

2371. Cuarnies Luxe.ey, Deptford-green Dockyard, “ Apparatus for direct- 
iny, signalling, and indicating on board ships or vessels, or other places.” 
Dated 11th September, 1557. 

The present invention is to enable the commander of a vessel to com- 
municate his orders from the look out station to the man at the wheel 
more directly and with greater certainty than heretofore. To this end 
the patentee places an indicating apparatus immediately in front of the 
steersman, the same being constructed in such a manner that it may be 
workel by the captain or person in charge of the vessel at the look out 
part or parts of the ship, a corresponding indicating apparatus being 
there placed for the guidance of the captain while giving his instructions 
to the steersman, and acting sympathetically with the steersman's indi- 
cating apparatus. By a slight addition to the indicator at the look out | 
places, and the connection of the same with the helm, the captain will } 
also be enabled to see whether the helmsman is following his instructions | 
respecting the ship's course, 











Ciass 3.—FABRICS., 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
2363, WitttamM Crorts, Lenton-terrace, Nottinghamshire, ‘‘ Manufacture of 
various weavings in bobbin net, or twist lace machinery.”—Dated 10th 

September, 1857. 

These improvements relate to the manufacture in bobbin, net, or 
twist lace machinery of fabrics of the character produced in looms, by 
warp and shuttle alone, or interspersed with lace fabrics, plain or 
figured, and have for their object the so operating that various weft 
threads, or weft threads of different coloured material or character, 
may be employed, and any one for atime be readily selected and laid in 
as weft, and then another, so as to produce variations governed by 
jacquard or other pattern surface. According to one system, the weft | 
threads, from bobbins or otherwise, are supported in position, so that 
that which for the time is to be laid in as weit, may, by the jacquard or 
other pattern surface, be taken by the catch or fork of a finger or arm, 
or by a traversing carriage through the stud formed for it. Or the weft 
may be carried by shuttles, or such Jike holders, operated from rotary or 
other moving boxes or chambers. Also to the application of a lilting 
trough or a series of supports to the weft threads, as taken across the 
studs, and before being tied in, in combination with lifting points or 
instruments to take the weft therefrom to the ordir points, the 
trough having suitable openings for the passage of the lifting points or 
instruments. Also to the application to such weavings of additional 
warp threads caused to traverse or float over or past two, three, or more 
of the bobbin or warp threads to produce additional plain or ornamental 
effects. Also to causing the floating of some of the threads to be after- 
wards sheared cropped to form pile. In forming such fabrics in 
breadths, side by side, when pickers are employed to throw the shuttle 
or weft holders, such pickers are, when the breadths are wide, caused 
to move within or across the open shed, or partly so, te save space 
between the separate breadths. Also the patentee forms the shuttle 

pable of lift 80 as to incline in either direction, and thereby 

3 the passage of the shuttle or thread carrier: or the race may 
be curved for the same purpose; and he employs stop motions to stop the 
workings of the machine when the shuttle or thread carriers do not 
properly box, or go clear of the shed Also the improvements relate to 
operating the carriages in such inverted machinery by means of catch 
bars. The invention cannot be described in all its details without 
reference to the drawings. 

2370, 
“ 





























or 






Simron Coupeck and WinuraM 
Looms.” Dated 
invention relates to improvements in the construction of looms 
for the production of woollen cloth or other fabries, and consists in em- 
ploying, in place of the cloth beam or roller upon which the cloth or 
fabric is usually it is iinished, two or more bearing rollers 
arranged horizontally below the breast beam, the piece of cloth being 
caused to pass round the lower and upper portion of the peripheries of 
the said bearing rollers respectively, whereby greater regularity 
tained in the thickness and texture of the cloth than hitherto during the 
weaving of the fabric ‘ 


Hienry Coupeck, Batley, Yorxshire, 
llth September, 1857. 


This 





wound as 


is ob- 





| 
| 
| 
' 
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2373. James Lermine, Bradford, Yorkshire, “ Looms for weaving.’ 
llth September, 1857. 





"Dated | 


This invention relates to looms for weaving plaids, checks, figures, | 
&e., or such other fabrics as require a change of shuttles for the intro- | 
duction of different colours of weft at certain determinate times or 
picks, according to the pattern of fabric to be produced. Various means 
have heretofore been employed in order to effect this change of weft, 
and letters patent to effect such purpose were obtained by John Carter 
Ramsden, dated respectively 30th March, 1853, No. 765, 28th November, 
1853, No, 2771, and December Ist, 1856, No. 2844, which (amongst 
other things) consists of a mode or modes c* arranging and working 
rotary siutile boxes, and in the use of a pattern wheel for selecting the 
times, the direction, and the extent of the changes that the rotary 
shuttie boxes require to make in order to produce the pattern required, 
And also in the employment of a pattern wheel composed of a series or 
chain of tappets of different forms, or of different lifts, and inter- | 
mittent motion given thereto by means of a star wheel and stud plate | 
actuated by the crank shaft of the loom. The changes produced by | 














this latter method depend upon the number and difference in form 
or lift of the tappets in the chain, and in order to produce any given 
number of picks or shoots of weft of any one colour, it is necessary 
to have a corresponding number of tappets in succession of the form 
suitable, and which for some patterns or designs of fabric several 
hundreds of such tappets are required in the action or pattern wheel, 
rendering the cost of such apparatus great, and the looms cumbrous and 
difficult to manage. ‘he improvements consist in a means or method 
of dispensing with a great number of these tappets, by throwing the 
stud wheel in and cut of gear with the star wheel when more than two 
picks of any one colour is required, which the patentee effects by the 
application of a spring and a face plate or wheel with a spiral groove in 
the face thereof, in which he fixes studs at proper distances, according to 
the number of picks required to be made of any one colour in succession, 
the said face plate or spiral grooved wheel receiving continuous motion 
from the tappet or picking shaft by a worm and wheel, or other suitable 
driving means; and as the wheel rotates the studs come in contact with a 
projection on a lever and connecting rod which operate upon the stud 
wheel, throwing it into gear with the star wheel, thus effecting a change 
of shuttle, and by aid of the spring the stud wheel is forced out of gear 
with the star wheel as soon as the stud on the face plate has passed the 
point of contact on the lever, where it remains until another stud on 
the face plate comes in contact with the lever, when another change is 
made, and so on until the whole figure or series of changes have been 
made. Another stud on the said face plate then forces the projection 
out of the groove, when it drops to the commencement of the groove, 
and the figure is repeated. By this means or contrivance he is enabled 


to arrange for any pattern required, without the use of a large number | 


of duplicate tappets, and consequently he reduces the first cost con- 
siderably, and also the cost of wear and tear in apparatus. AltLough he 
has only shown these improvements as applicable to the rotating shuttle 





boxes as arranged by John Carter Ramsden, they are also applicable to | 





other change boxes, whether circulating, oscillating, reciproc 
rising and falling. He also arranges the worm shaft which drives the 
face plate or spiral wheel so that he can readily move it out of gear, 
whereby he is enabled to turn the said spiral wheel back if a thread 
breaks, or for any other purpose. 

9387. RicuarD Suiers, jun., Oldham, Yorkshire, ‘‘ Velvets.”— Dated 15th 
September, 1857. 

This invention relates to the manufacture of silk velvets after the 
manner of those which are now manufactured of cotton. Accordf 
ing to the usual method of producing the former of these a series o 
loops are formed with the warp by means of wires, which loops are 
cut in order to gain the required surface, but the latter are produced by 
floating weft threads across a number of warp threads, which floatings 
are subsequently cut; and the improvement consists in the use of silk 
threads for the warp of velvets manufactured after the manner of those 
aforesaid, and commonly cailed cotton velvets or tabbics, The method 
of carrying out the invention may be varied by drawing the weft over 
different numbers of warp threads, as is now usual in the cotton velvet 
manufacture, and as the weaving thereof is well understood it will not 
be necessary to describe the particulars thereof. The patentee Coes not 
limit himself to the use of silk only for the warp, as a portion of cottun 
or other material may be introduced, 








2383. ALEXANDER Gray, Glasgow, “ Picking motion of power looms.” 
Dated 14th September, 1857. 


g, or | 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl: Impl 


ip ts, Flour 
Ailis, &c. 





2390. See Class 2. 
2416. Joun Wess, Bristol, ‘‘ Chaff-cutter.”—Dated 18th September, 1857. 
This invention consists in the use of an additional pair of rollers, 

either plain, surfaced, grooved, or angular, in chaff-cutting machines, 
whereby the clogging and consequent damage, which frequently occurs in 
the chaff machines at present in use, are obviated, or nearly so, Tho 
said extra rollers may be made either fixed or moveable, or one fixed 
and the other moveable, springs or other suitable contrivance being 
employed to keep them in any required position.—Vot procecded with, 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
2390. See Class 2. 
2439. WittiAM Henry Peake, Liverpool, “ Beams, girders, and bridges,”— 
Dated 19th September, 1857. : 

In carrying out this invention a series of bars and plates of iron are 
laid or built one on the other, and the whole are bound together by 
means of bolts passing through the plates at intervals, such bolts being 
fixed at top and bottom by rivetting the ends, or it may be by screws 
and nuts, or otherwise. The beams, girders, or bridges, may be hori- 
zontal or curved, according to the requirement. In constructing a 
beam, girder, or bridge, a plate is first laid, on the middle of whicha 
series of bars are piled one on the other, then another plate, and so on, 
till the depth desired has been arranged, there being a plate at top as 
well as atthe bottom. The bolts are then introduced and fixed in their 
places, there being a row of such bolts on each side of piled bars, by 
which they are retained in their proper positions along the middle of 
the structure. The different lengths of bars and plates used are 
arranged to come with their ends butting together, but in such manner 
as to break joints; and where the ends other uppermost and lowermost 
plates come together they are joined by a transverse plate rivetted to the 
two ends. 











| 2472. Thomas SaunpERs, Pump-row, Old-street-road, London, “ Tumbler 


key and jever tumbler lock.”— Dated 24th September, 1857. 

The key of the improved lock is a barrel key, and consists of several 
tumblers enclosed in a ease, so that when the key is put into the lock 
the pin of the lock is so formed that, on turning the key round, the 
tumblers of the key fall into their proper position, and act in unison 
with the tumblers of the lock, The invention prevents the possibility 
of avy impression or dimensions being taken of the key.— ot proceeded 
with, 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, &c. 


| 2440. WitntiAM Tuomas ELEY, Broad-street, Golden-street, London, ‘“ Per- 


. . . . . | 
This invention comprehends two improvements in the picking motion | 





of power looms, the first relating to the mechanism for imparting the 
proper motion to the picking stick or lever, and the second relating to 
the manner in which the picking stick is carried. The improvements 
are specially designed for the arrangement of power looms in which the 
picking levers turn on centres at or near the base of the loom, and work 
in a plane parallel to the lathe, such plane being supposed to partake of 
the motion of the lathe. ‘The low or tappet shaft of the loom, or a 
shaft corresponding to it, and revolving at the usual relutive speed of low 
or tappet shafts, is retained, and has keyed upon it towards each side of 
the loom a wiper or lever carrying a pin, two wipers being on diametric- 
ally opposite sides of the shafts, level, or nearly level, with the tappet 
shaft. There is at each side of the loom a short horizontal shaft, carried 
in bracket bearings attached to the loom framing, and in this shaft 
there is fixed a pin in such a position that the pin of the tappet shaft 
wiper comes in contact with it ata part of its revolution, Near the front 
of the loom the short horizontal shaft carries a quadrant corresponding 
to a small portion of a drum or pulley, and to this quadrant is fixed the 
strap which is connected to and works the picking lever. It follows from 
this arrangement that, as the tappet shaft comes round, its piu coming 
in contact with the pin on the horizontal shaft causes the latter to turn 
round to a certain extent, and this motion, by means of the quadrant 
and strap, gives the requisite movement to the picking lever. As the 











tappet shaft revolves, it alternately acts on each horizontal shaft, and | 


thus causes the picking action to take place alternately from each side of 
the loom. The picking lever may be carried in the usual way upon a 
pin at the lower end of the lathe sword, Or, according to the second 
improvement comprehended in the present invention, the picking lever 
may be connected to the loom framing by being carried or jointed upon 
a ball formed upon the end of a bracket or stud fixed to the loom 
framing, in a position coincident with or near the axis about which the 
lathe turns. The picking lever is jointed upon the ball by means of two 
hemispherical socket pieces, so as to form a universal joint, which allows 
tie picking lever to follow the motion of the lathe at the same time that 
it can turn in the plane of the lathe when picking, 





or 





2389. JouN WALMSLEY and Tuomas Howarp, Accrington, ‘‘ Apparatus for 
warping, sizing, or dressing, and winding on yarns or thread.”—Dated 
15th September, 1857. 

‘The patentees employ an improved spring comb to guide the yarn or 
warp threads to the warp beam, and also to the winding-on process, 
which they make of an elongated form, instead of the ordinary circular 
spiral spring, departing from the circle so as te form dents or coiled 
teeth of sufficient length to conduct the threads upon the beam, They 
mount the said elongated spring comb on a frame made to expand or 
contract as desired by means of the combined action of a right and left 
handed screw, or a single screw connected to a band passing over a 
pulley. They make the said comb by lapping wire on a bar or mandril 
of a flat, oval, or wedge shape or form, thus obtaining the proper form 
or shape of dent for guiding the threads. They also mount on suitable 
framework one or more spiral springs, so as to admit of dents being 
placed vertically in every first, second, third, or other division of the 

















spring, as circumstances may require, the dents bei pable of expan- 
sion or contraction by the well-known elastic property of the spring. 
The dents of the comb may also be set in ribs of gutta percha or other 
tough material, so as to be able to bend or unbend the comb to any 
width of the beam flanges. 
Tu $ SIDEBOTTOM ADSUEAD, Staleybridge, Chester, and Jonn Piarr, 
Oldham, ** Machivery for carding cotton and other fibrous materials.”— 
Dated 16th September 

‘This invention consists in an improved mode of applying a vibrating 
comb or card to a working roller, to strip or clear tle surface thereof, 
whereby the strippings are collected on the working roller in the form 
of a coil, The improvements cannot be completely described without 
reference to the drawings. 





999° 











** Manufacture 
nd a vegetable 
—A communi- 


. GeorGr Daviss, Serle-street, Lincoln’s-inn, London 
cloth or woven fabries composed of a mixture of wool 
filamentous material, not hitherto used for such a purpose 
eation.-—Dated 16th September, 1857, 

This invention consists in the employment for such manufacture of a 
mixture of animal wool with an exotic filamentous substance or vegetable 
wool extracted from “jute.” The proportion of this mixture of the 
animal and vegetable wools may be varied according to the nature or 
quality of the fabric desired to be produced. The “jute” which pro- 
duces vegetable wool is very abundant, and is known in commerce as 
“jute hemp,” Calcutta hemp, and Bombay hemp. The preparation ot 
the vegetable wool trom the jute is conducted as follows:—The jute is 
reduced into tow by the means ordinarily employed for hemp and flax, 
and in this state is submitted to the operation of retting or deglutination. 
It is then dried and carded by the ordinary means, and may be bleached, 
dyed any colour, and spun by the ordinary processes and machinery, aud 
may be treated in all ways precisely as ordinary animal wool. The woven 
fabrics made from this mixture will be found to be more durable than 
others, and will also be preserved from the ravages of the mite.—Jo/ 
proceeded with. 

















cussion caps.” —Dated 19th September, 1857. 

This invention consists in applying strengthening metal hoops exterior 
of the percussion caps; such hoops may be simple discs or short tubes 
(with or without flanches), which, being placed around the percussion 
caps, prevent their bursting or opening when forced’on the nipples of 
tire arms.— ot proceeded with. 





Cxiass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2421, SamugL Wuirenxap, Bury, Lancashire, “ Trowsers.”—Dated 18th 

September, 1857. 

This invention consists in so measuring for and cutting out trowsers 
that each Jeg shall have a suitable form and size, instead of both being 
cut alike, of similar dimensions, or nearly so. The trowsers are to be 
measured and cut at the waist and front about two or three inches wider 
on one side or thereabouts, according to the “ dress" of the wearer, 
whether it be upon the right or left leg, which peculiar novelty in cutting 
trowsers will cause them to set much better, and the pull be straight up 
and down instead of across the garment, usually pulling the side seams 
away, which, in case of striped cloth, is very unseemly, but unavoidably 
as trowsers have hitherto been made. 








2425. Tuomas WiLson, Chiswick, ‘‘ Boot and shoe cleaning apparatus.”— 
Dated 18th September, 1857. 

This invention consists of certain improved mechanical arrangements 
in combination with revolving brushes of suitable forms, by the use of 
which the operation of eleaning boots and shoes by machinery is rendered 
more eflicient and expeditious than heretofore. The general arrange- 
ment of the above-mentioned improved apparatus, together with the 
mode of its operation, is as fullows: — Enclosed in a suitable framing the 
patentee arranges and disposes revolving brushes of different forms and 
degrees of hardness placed in sets one above the other, The lowermost 
set are for brushing off the dirt, the next for blacking the boots or shoes, 
and the third set for finishing the same. The boots and shoes to be 
cleaned are placed on suitable lasts having hooks attached to them, 
which are afterwards suspended from an inc!ined rod or feeder, down 
which they slide, until brought in contact with the cross bars of an 
endless ladder, by which, when motion is given to the handle of the 
machine, they are passed up between the aforesaid sets of brushes to the 
top of the apparatus, They are then disconnected from the ladder, and 
snspended on an incline rod ready for removal. The upward motion of 
the endless ladder can be suspended by drawing back the clutch on the 
driving shaft, and the boots or shoes may thus be subjected to a longer 
action in either set of brushes when required. The blacking brushes 
ave supplied by means of boxes made with a trough to contain water, 
which is conveyed by capillary attraction to the brushes, and by them to 
the blacking placed ina dry state above the trough, The upper part of 
the boxes is ridged or corrugated, so that the brushes, in passing over 
the ridges, are relieved of any superfluous blacking they may contain. 
Ly adjusting the slide bars, on which the brushes revolve, he accommo- 
dates boots and shoes of different sizes. 

9444. Ropert Guay, Sheffield, ‘‘ Band or cord to be employed for distending 
or expanding skirts or similar wearing apparel.”—Dated 21st September, 












is57. 

his invention consists in the application of bands or strips of un- 
tempered steel, in combination with a band of plaited straw, chips, &c., 
., to which they 





for the purpose of expanding or extending skirts, 
may be sewn or otherwise attached, or worn loosely and detached.—.Vot 
proceeded with. 
2450. Joun Paterson, Wood-street, London, “Clasps, buckles, &¢.”— 
Datcd 21st September, 157. 
This invention consists in constructing clasps, buckles, and other like 
rainst 





fastenings, with a spring tongued, the free end of which abuts 
the inside of the hook intended to receive the eye or other part of the 
This prevents the fastening from becoming unfastened 





clasp or buckle. 
accidentally, as now frequently takes place, especially in those clasps and 
buckles used in the belts worn by children and others.—Vot proceeded 
with 
2451. Danren Forrester, Mort mer-road, 
securing watches, &c., worn ou the person, W 
safe from robbery, to be called * Forrester 
protector.”—Dated 22nd September, 1557 . ‘ 
This invention consists in the construction of a peculiar kind of 
tehes and other articles of pro- 
tentee intends to effect by the 
ary chain or guard being 


Kingsland, ‘Fastening for 
hereby the same are renderec 
$ patent wateh aud property 












crank swivel fastening, for securing we 
perty worn on the person, What the 
said invention is that, in the event of the ordina 
cut, or the bow of the watch broken for the purpose of robbery, the 
watch will remain secured to the pocket or article of the dress, and the 
removal rendered impossible without the wearer being well aware that 
an attempt is being made to steal tle watch or other at ticle of property. 
The manner in which he proposes to carry ont his invention 15 by 
attaching to the watch, &c., the said crank swivel fastening with a suit~ 
able length of chain, the end of which may be secured to the inside of 
the pocket, or article of dress by any suitable means. The said crank 
swivel fastening and chain may be made of gold, silver, steel, or any 
suitable metal, and it may be worn with or without the ordinary chain or 
guard, 
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Crass 8. _CHEMIC AL. 


Including Special Chemical and Pharmace utical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 


2426. Davin Licurenstavt, Castle-street, London, ‘‘ Manufacture of pulp, 
of which paper and other fabrics are co’ smposed.”—D: ated 18th September, 
1857. 


This invention consists in using leather or any kind of animal fibrine 
in large or small pieces, shavings, or shreds. In order to extract the 
tannin from leather or tanned animal fibrine they are heated with 
caustic lime, mixed with sal ammoniac, ammonia, or ammoniacal com- 
After this, in order to remove the caustic liquor, the animal 

fibrine should be washed with acid, and then in clean water, well pressed 

and dried. It can then be made into pulp in the usual way, and used 
alone or mixed with any kind of rags or other material for making paper 

or other fabrics, composed of what is termed paper pulp, such as mill- 

board, cardboard, pasteboard, papier maché, &e. Animal fibrine that 

has not been tanned must be first cleaned with caustic lime and cold 
caustic potash, and then mixed with gypsum (for which alumina might 
be substituted), and used either alone or with old rags or other paper- 
making materials. 
2432. Henry BessEMER, 
stee .”"—Dated Isth Se 
These improvements relate to certain modifications of the apparatus 
and processes to be employed in the manufacture of cast steel direct 
from molten crude iron, by currents of air used alone or together with 
other gaseous or solid bodies, and consist, Firstly, in melting the crude 
or pig iron in a cupola furnace with desulphurised or prepared coke, 
anthracite, coal, wood, or charcoal, so as to prevent the deterioration of 
charcoal pig iron, used in the manufacture of best cast steel, by contact 
with sulphur, or with any vapour or compound thereof. In order to 
e the melting, the crude metal is to be charged into the melting 
in small lumps or fragments or as feat ered shots, obtained by 

In the re-melting of 
charge of iron in the 
to be melted the 


pounds, 











Queen-street-place, New Cannon-street, ‘‘ Cast 








facilit 
furnac 
running it from the blast furnace into hot water. 
pig iron lime is sometimes to be ed to the 
melting furnace, but when small f nents or shots are 
patentee prefers to pour a mixture of powdered lime and water on to, 
and mix it with, the small pieces or shots of iron previous to putting 

them into the re-melting furnace, so that the surface of the pieces of iron 
may be coated with lime, and thus be protected from the influence of 
gaseous substances present in the furnace. In melting pig iron for the 
purpose of conversion into steel, by forcing air or other gaseous sub- 
stances into it, any substance or flux, or any oxide or metallic substance 
that is known to improve or purify iron, or has before been used, or has 
been proposed to be used, or added to, or mixed with iron for the parpose 
or purifying or alloying the iron in other pro- 

















of improving its quality 
cesses of melting or making iron or steel, may also be employed together 
of iron for the purposes of the present 
invention. But the use of any such substance: 3, metals, or 
les, the shotting or reducing of the pig iron to small fragments to 
facilitate the melting thereof, and coating these fragments with lime, 
are not claimed by the patentee as forming any part of the present 
invention, although they may in some cases be beneficially used there- 
with. His invention consists, Secondly, in separating the granular metal 
from the cinder, which is thrown out of the converting vessel during the 
by crushing the cinder in a revolving vessel, and at the same 
. : so as to separate the powdered 
to be effected by employing a 
to one of which is 





with lime in the re-melting 

















“ boil” 
time blowing a jet of air thre 
slag from the metallic partic 
cast-iron churn or drum, mounted on horizontal axes, 
attached a spur wheel or driving drum for the purpose of imparting a 
rotary motion to the churn. The interior of the churn has several 
longitudinal ribs running the whole le ngih of it, and projecting for a few 
inches inwards in the direction of the axis of the cylinder, and having 
their angles rounded off, so that the materials under operation in the 
cylinder may roll over them without too much obstruction. A blast 
pipe from a blowing fan or other air forcing apparatus is fitted freely into 
one axis of the churn, while the other axis (which is also hollow) is open 
tothe external air. On one side of the churn a door is formed for the 
admission and egress of the materials, and it is made to close and fasten, 
s0 that the materials are retained in the churn until it is desired to 
remove them. He also puts into the churn a sufficient quantity of iron 
balls or other lumps or pieces of iron to crush the spongy slag. The 
grains of metal thus obtained may be put into the converting vessel 
with any other scrap metal intended to form part of the charge of 
steel, or they may be re-melted in a cupola furnace with the pig iron. 
The invention also consists, Thir ausing the air, &c., used in the 
converting operation to enter the moiten metal through a single tuyere, 
situated at or near the central and lowest part of the converting vessel, 
aperture for the molten steel. 












along 








such opening serving also as a discharge 



























MONTAGUE RICITAR D Leverson, St, Helen’s-place, London, ‘ - 
tion of food for cattle."—A commun ation. “Di uted 19th September, 1897. 

This invention consi in mixing hay, straw, and lucerne, chopped 
small, with oats, bruised or partially crushed, and cementing them 
together with vegetable mucilage, such as the mucilage of linseed, barley, 
meal, or the like mixed with common salt; then pressing the mixture 
into cakes, of such si may be required. 

2438. NicuakD ARCHIBAL ct-stres lon, “ Decompos 
suapy Wash waters and y of wools, &c,”- 
conunu tion. Dated 19th September, 1857 

This invention consists in mixing wash waters with the acid solution 
of chlo:ide of iron and manganese resulting from the manulacture of 
chloride of lime, in suitable proportions, After the mixture has been 


stirred, and then allowed to settle, the supernatant liquor is drawn off, 
and the precipitated fatty substance collected from the bottom of the vat, 
and allowed todrain. If the mixture is hot, which it may be, then the 
fatty substance will rise to the surface, and must be skimmed off. The 
material thus obtained will be found suitable for the manufacture of 
earburetted hydr« or by distillation in retorts, it will yield a 
dark brown oil, in saponifiable matters, applicable to the 
Manufacture of in the retorts is a light charcoal, 


cont phosphate 











rich 
The residue 
of lime, and may be used as a disinfectant, or as 


very 


aining 











manure.— Not proceeded with. 
Nottingham, “Extracting grease from animal reiuse 
ma ture ¢ ue and from fellmonger’s processes,” 
tem! 





known as glue mai 


ring and like of 





Wade 
in boiling the refuse 
from fellmonge 


consis 
and other like refuse, 
nsists of animal substances combined with lime, &c., with 
acid (1 Ib.) with water (one gallon) so as to extract 
lleat is applied by 
about four 





and fleshings, ra- 
tions, and 
inixture of sulphuric 
the fat for the manufacture of soap, candles, &c. 























means of a jet of steam at the botiom of the vessel, for 
hours, until the fat is separated from the refuse. The fat is then 
skimmed off and washed, 

2443 Exuizaretu Burron West, Kent-terrace, R gent’s-park, ** Tinprove- 
ments in the manner of preparing and applying R mate rials used in brewing 
to that purpos and in the various proce Q apparatus used in 
connexion with € and for n vel ap nected with ti 
same ”.--A communi 





This invention ¢ ground as fine as can 
be done without lasing any of the ‘four of the malt or grain. This is 
introduced into a pan with a strainer or false bottom, under which 
liquor is admitted from a boiler, and by degrees rising through the holes 
in the false bottom, soaks through and mixes with the ground malt, 
which must be carefully mashed and allowed to stand alternately for 
the space of about an hour or more, according to the temperature of the 
weather. The mashing, however, is to be only what is required at 
intervals to prevent the goods from sctting mm the mash tun or sim. 
mering pan, into which, between every such mashing, a floating cover 
is to be let down to prevent evaporation, The washing may take place 
by means of oars or otherwise, and the quantity of liquor allowed to the 
goods will, of course, depend on the quality of the beer to be brewed; 
but brewers, by this process, will be saved a good deal of trouble and 
uncertainty in calculating and allowing for losses by evaporation, waste, 
&c., as these usual losses will not take place. The goods having thus 
been mashed sufficiently, and heat being applicd in any usual manner, 
the goods must be allowed to come to a slow simmer by degrees in this 
same pan, which is to be maintained for about three hours, the floating 
covers already mentioned preventing all evaporation or escape of aroma 
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Site that time. The wort is then run into the wort copper to be 
boiled with the hops, when the floating cover may again be used to 
prevent the escape of the aroma of the hops, as well as of the malt. 
When the wort has been run off the grains in the simmering pan, 
weights may be applied to the grains to recover any soakage of the 
strength of beer made; or a second mash may be made in the same 
manner as the first, simmered for an hour or more, and the weights 
then applied to recover soakage. The weights can be applied to the 
hops in the wort copper to recover soakage, in the same manner as they 
are applied to press the grains in the sinvmering pan afterwards. The 
wort, when run out of simmer pan and cut of the wort copper, 
will be found properly strained by means of the strainers employed in 
each as already described, and which are something of the same nature 
as the false bottoms of ordinary mash tuns. The hops may be boiled 
separately, and the extract therefrom added to the wort, which may be 
afterwards cooled, fermented, &c., by any of the ordinary processes now 
in use, 
2463. FREDERICK 

** Prey tor 
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BAKEWELL, Tav 
alkalies.” 


erstock-terrace, Hampstead, 
—A communication,— Dated 


COLLIER 
use of caustic 





are aes 








ts in the 
alkalies 


This invention con construction and use of air-tight cases 
for preserving caustic from the action of the atmosphere. 
These cases are cylindrical and are made of very thin sheet iron, with a 
lap joint down the side pressed together by machinery, ordinary solder 
not being able to withstand the action of the melted alkalies. The top 
and bottom of each case consist of circular discs of thin sheet iron, the 
edges being turned up by machinery so as to fit the cylindrical portion. 
The bottom is fastened on with an infusible cement, made of fire-clay 
mixed with linseed oil, and laid round the inside of the turned up edge, 
into which the body of the case is pressed. When the cement is sui- 
ficiently dry, the caustic soda or potassa is poured from a ladle into the 
case untilit is quite full, and the top piece supplied with cement round 
the turned up edge is pressed down upon the case. The cases are then 
placed in an oven or kiln, and, finally, when the cement is sufficiently 
dry, are dipped into varnish to ensure perfect sealing and the exclusion 
of atmospheric air from their contents, The alkali thas secured may 
be kept uninjured until opencd; the eases being of such sizes that the 
contents of a single one may be convenient to use at once, 











Ciass 9.—ELECTRICITY. 
Including Electrical, Magneiical, and Electro-Magnetical Apparatus, 
Llectric Telegraph, Galvanic Butleries, &c. 
. Bexsamin Burteicu, Great George-streect, Westminster, 
i aphs.”"—Dated 18th September, 1857. 

The inventor constructs a number of water-tight buoys or floats, 
any required form of india rubber, gutta percha, copper plate, Lin plate, 
other suitable material, elastic or non-elastic, and these floats or 
buoys he proposes to aflix to the cabie, either before or during the pro- 
cess of paying out, at such intervals or distances apart that each float 
shall afford support to a civen poition of the cable, so as to relieve the 
dead weight on the end attached to the vessel, thus affording greater 
facilities for laying the cable and lessening the risk of the breakage. The 
process will also greatly facilitate the operation of raising a sunken 
cable. In lieu of the buoys described, floats of cork, or faunel-shaped 
plates of metal, may be for retarding the sinking of the cable. 
Various modes may be used for affixing the buoys or floats to the cable, 
but the inventor prefers the following mode, viz. :—Tg each float a 
pair of clips or jaws is attached, The jaws being opened by pressure 
are passed round the cable during the process of paying out, and are 
made to clip or embrace it firmly, either by means of a spring, screw, or 
other mechanical action, —Not proceeded with. 
na, Lockleys, Hertfordshire, *‘ Iiprovements 
aph cables, in obtaining soundings, and in 
‘ , and raising submerged electric telegraph 
L and other bodies.”—Dated 18th September, 1857. 

“The se improvements in the laying down of cables, ropes, chains, 
wires, or other like means of connexion for submarine telegraphic com- 
munication consist as follows:—First, the patentee employs self-acting 
governors to regulate or adjust the breaks or other controlling power to 
the rate at which the cable, &c., is running out, by which means an 
uniform delivery of cable, or nearly so, is ensured in various depths of 
water, and under varying strains from circumstances. The 
governor is 1 
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or any 
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other 
put in motion by the descending force of the cable, and it 
may be constructed upon like principles to the governor of a steam 
or modifications thereof! may be adopted, its action being 
ed to control the brakes of the paying out machinery, instead of 
regulate the passage of steam from the boiler to the steam en 
Secondly, he employs governors aeting upon like principles to steam 





to 











engine governors, to moderate or withdraw the brakes or other con- 
trollng power when the ¢ is subjected to undue strain, and 
would be in danger of parting, the operation of the governor in this 


arrangement being the converse of that above described. And, in some 
cases, he combines the functions of both in the same ap; 
Thirdly, he employs sheaves or other supports for the cable, &c., 





aratus, 





to pass 
wholly or partly around before leaving the vessel, so held in po on by 
that they will gradually yield as the strain uy 
in — increase the force of the 
other controlling power, or, if desirable, 
moderate or withdraw it if the 
The object lis arrangement 
nearly so, of the cable unde r varying circumstances 
., and, at the same time, to prevent rupture in case of 
Ile is aware that it has before been pro- 





otherwi 


&e., 





the increases; and, 


brakes 


cable, 


or increase it up to a 
strain approach a 


is an 


certain strain, and 


da rous degree. of tl to ensure 





or 





uniform delivery, 
of depth of water, & 
the strain becoming excessive, 
posed to employ traversing sheaves in cable paying out machinery, 
however, in the manner above des lourthly, in order to accom- 
modate the action of the brakes other controlling power, to 
pitching of the vessel in a heavy sea, he employs weights acting, or ready 
to act, in opposition to springs, or other suitable 
allowing to act, the brakes or other controlling power, but of rather 
The effect of this arrangement is that, in consequence 
the 
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sribed, 








or the 


force actuating, or 


force. 
lts acquiring momentum when the vessel drops with 
water, they will, on the vessel reaching her lowest position, have a 
tendency beyond their mere gravity to fail lower, and thus 
counteract the springs, &c., with which they are almost in eq 
and relieve the brakes; and, further, when the vessel is rising 
the water, the inertia of the weights giving them, at this time 
power, the brakes are moderated, and the strain prevented, which would 
tend to sn the Vifthly, for the of regulating the 
delivery cable, into the water, employs fans or other 


inferior 
of the wei 








superior 





cable, purpose 


&e., 


ap 


of the he 





resisting surfaces, put in motion by the descending force of the cable, 
and moving either in the air or in water, or other liquids or fluids 
suitably contained on board the vessel, means being provided for 





varying the area, or angle, or velocity of the resisting surfaces. And, in 
some he employs, similarly, pumps tending to produce a vacuum. 
These arrangements afford the meaus of retarding the exit of the cable, 

by ap uniform unvarying resistance, but which, at the same time, admits 
f adjusted with « olute accuracy, either by by the 
automatic regulators before described. ‘The various defects which are 
inseparable from the friction brakes and other arrangements ordinarily 
used, such as the heating and wearing away of the rubbing surfaces, the 


cases 


haud or 





of being 
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uncertainty and variations in the amount of friction, and the tendency 





to become fixed and stop, and the consequent continual jeopardy of the 
cable, are thus obviated, and the retarding sirain can be adjusted to 
within a few ounces of the desired amount. Sixthly, he employs 


revolving drums of a conical or equivalent form, around which to pass 
the cable, &e., brakes, or other controlling oping being applied to the 
drums, the peculiar form of which admits of the cable making several 
convolutions without the risk of one coil over-riding another, Seventhly, 
he employs friction brakes pressing directly upon the cable, &c., itself, 
or against which it is pressed, to moderate or siop its descent into the 
Eighthly, he employs self-acting bells, or other alarumes, to give 
the cable issubjected to undue strain. These signals may 
conveniently worked by the moveable sheaves above described, 
cor other arrangements may be adopted for accomplishing the 
game object. Ninthly, he employs parachutes, or equivalent 
arrangements, having, at least in one direction, but little resisting 
vertical surface in proportion to the horizontal area, and buoys 
similarly shaped for the purpose of moderating the descent of the cable, 
&«., whilst presenting but a small amount of surface to the influence of 





water. 
notice if 


be 
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horizontal currents ; and he makes use of surfaces set at suitable angles 
to act as rudders to regulate and guide the descent of the cable, par- 
ticularly when subject to horizontal currents. He is aware that buoys 
and resisters have been before proposed in connexion with submarine 
telegraph cables, not however, to the best of his knowledge, of a like 
character to the above. His improvements consist next in the following 
methods of ascertaining the position of and raising submerged telegraph 
cables, ropes, chains, wires, &c., or other suymerged bodies:—First, he 
makes use of conductors for electrical communication, or pipes for 
pneumatic or hydraulic communication, between the grapnel or other 
instrument employed and the ship or other vessel, and so constructs the 
former that, upon its coming into contact with the object sought, a 
signal will be communicated to the ship. And in some cases he employs 
like means to indicate from below the amount of strain exerted, or to 
give notice if it exceed a definite amount, Various methods of putting 
into practice this part of the invention will suggest themselves to the 
practical electrician and mechanic; perhaps the most simple arrange- 
ment for announcing to those on board ship the moment of contact 
between the grapnel and the cable, &c,, consists in enclosing within the 
cable by which the grapnel is dragged two separate insulated wires, the 
in-board ends of which are placed in circuit with a voltaic battery of 
low intensity, and an electro-magnetic alarum or indicator, and the 
other ends exposed within the jaws of the grapnel not actually in 
contact with each other, but in such a position that, upon the grapnel 
coming into contact with the submarine cable sought for its metallic 
coating, will complete the electrical circuit, thereby causing the alarm 
or other signalling instrument to operate, giving notice to those directing 
the expedition to stop or reverse the engines, or alter the vessel's course, 
and adopt raising the cable, and thus is avoided the 
imminent risk of unconsciously severing the cable sought for, especially 
if of light construction, which attends the use of ordinary grapnels in 
deep water. Means may be adopted for dispensing with one of the 
conducting wires, the water being employed to complete the circuit as in 
the usual method of working the electric telegraph, and numerous other 
modifications of the system may be resorted to. Secondly, he forms the 
cable by which the grapnels are dragged of gradually increasing size or 
strength from the grapnel end, They may be of rope or chain of any 
description, or of other construction, but steel wire rope is preferred. 
Thirdly, he employs anchor-like grapnels having the stock or its equi- 
valent placed behind the arms. Fourthly, he employs grapnels having 
jaw-like and by preference spiked or barbed apertures, of such form 
that a cable will be held firmly therein, or of such form as readily to 
wholly or partially sever a cable retaining hold of one part thereof; or 
of such form as readily to wholly or partially sever a cable without 
retaining hold of either part. Fifthly, he employs grapnels of the 
various kinds above described with the addition of means of closing the 
jaws upon an object entering them, which may be either self-act ng by 
springs or otherwise (the mechanical arrangement being upon some. 
what like principles to a gun lock), or accomplished by ropes or other- 
wise from on board the ship or other vessel employed. The inventior 
consists, lastly, in obtaining soundings for telegraphic or other purposes 
especially in deep water, by the use of an apparatus constructed upon 
principles analogous to the well-known “ Aneroid barometer,” the 
instrument being self-registering, and calculated to indicate the pressure 
of the column of water, 
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Cuiass 10.—MISCELLANEOUS 
Including ail Patents not found under the preceding heads. 
Tuomas BraprorD, Salford, ‘* Apparatus for washing clothes or articles 
of wearing apparel which apparatus is also applicable to churning.’ 
Dated Ist September, 1857. 

‘This apparatus consists in a box or chamber oblong in the direction of 
its length, and oblong, oval, or other suitible shape in that of its width. 
This chamber is to contain the articles to be washed, and the water or 
liquid required ; its internal surfaces are ribbed or corrugated, and at its 
euds itis furnished with pivots or axles upon which it bears and rotates, 
one of such axles being provided with a governor or ball for the purpose 
of equalising or counterbalancing the weight of material contained in 
the chamber, Upon each end of the said chamber is secured a metallic 
dise having a stud or projection thereupon, the handle for impar'ing 
motion being situated in one of these dises, The chamber or box is so 
arranged in a framing that upon the handle being forced round in an 
upward direction the stud will come into contact with a portion of the 
framing, which may be made to spring and act as a buffer to diminish 
the shock. This concussion will suddenly reverse the direction of the 
revolution of the chamber; and the handle coming in contact with a 
second spring upon the framing imparts a reciprocating or semi-rotating 
motion thereto, which will precipitate the goods and liquid to and fro 
against the sides of the box, thus causing a continuous commotion essen- 
tial to the and efficient washing of the goods, When articles of 
a strong or heavy texture are to be washed, the patentee introduces 
with the articles a number of beaters, having knuckled or uneven sur- 
faces, cither separately or attached by being strung upon rope, &c., and 
The beater or beaters are placed 
loosely in the chamber amongst the goods, and assist in cleansing them, 
subbing or beating them against the ribbed surface of the chamber, 
» chamber is provided with a moveable lid or cover for the admission 
and also is supplied with one or more valves 
or apertures for the exit of atmospheric air so enclosed by the air-tight 
cover, thereby excluding the air and obtaining a more efficient action of 
the steam upon the articles, and also preventing the evaporation of the 
washing ley or suds. This apparatus may also be employed for churning 
purposes, in which instance he ces an arrangement of traverse, hori- 
zontal, and vertical bars within the chamber, to act as a dasher, and by 








proper 


forming one jointed or flexible beater. 








of the goods to be washed, 














the before-named action of the apparatus the desired effect is thereby 
produced, 

jl. Tuomas Weicome Roya, | Southampt on, New York, “ Apparatus 
applicable to the capture of whales and other purposes .”—Davted 2ad 


September, 18 
This invention consists of an explosive shell rocket, having a metal 
head formed with a conical or suitably-shaped point, and which 
the patentee prefers to form with cutting ribs or feathers running longi- 
tudinally along the external surface of the point, to cause it the more 
readily to enter the substance against which it is projected, and in pro- 
viding the to prevent its being readily drawn from, 
or entering too far the substance operated against. The explosive charge . 
is contained within a chamber or chambers which he forms in the interior 
of the head of the rocket, and which explosive compound chamber or 
chambers have no internal communications with the propelling charge 
ll rockets, which are exploded by means 
communicated froin the propelling charge Immediately in the 
the explosive shell head of the rocket, he secures thereto a 
cylindrical or other conveniently-shaped chamber or cartridge containing 
the projecting composition, The pointed head, and the pro- 
pelling composition chamber attached to its rear end, he mounts upon a 





other 








rocket with stops, 


as now commonly practised in sh« 





ot tire 


rear of 


explosive 


shaft, which may be feathered at the rear thereof to direct its flight. 
The rear end of the head of the rocket, or the forward portion of the 
rocket staff, he provides with barbs, grains, or other suitable stop or 


stops, to prevent it being readily drawn out from the substance into 
which it is projected, He also constructs a stop at or near the rear end 
of the shaft, to prevent it entering the whale or other body too far pre- 
us to the shell head exploding. He a stout cord or small 
1in to the staff, to the rear of the rocket head, to which chain or 
cord he also affixes cross bars, or other suitable stops, for the same pur- 
pose, and to which a line or chain can be bent on when it is desirable to 
make iast to the whale or other operated against. The fusee of 
the shell he forms in the intevior of the shell as near the point as con- 
venient, and it is ignited by a match, which passes through a side opening 
(or openings) formed near the point, and carried backwards along the 
side of the rocket head and down the shaft to about a foot from the back 
of the head. This quick match he encloses within a suitable tube, by 
preference made of some material which is not readily combustible, 
The quick match is ignited by the fire of the propelling shaft, and which 
is thence communicated to the fusee in the head of the shell, in the 
same way that he has explained in the specification of his invention for 
“ Improvements applicable to explosive shells,” for which her Majesty 
was pleased to grant letters patent, No 1,402, bearing date the 19th of 
May, 1857. He proposes to aim and ignite the rocket by means of a 


attaches 





vi 





or 


object 








272 


THE ENGINEER. 





Apri 2, 1858, 


———= 

















cylindrical or other suitably-shaped tube, so formed or packed internally 
that it will admit the feathers on the rear of the shaft (when feathers 
are used) to enter, and at the same time keep the rocket in the proper 
position, and allow a portion of the rear of the rocket head to enter the 
muzzle of the tube a short distance, so that it will be held steadily 
within the tube during the time of taking aim, This aiming tube is 
provided with a suitable lock or other hanical or chemical appli 

to fire the projecting composition, as will be readily understood by those 
acquainted with rocket practice. 

2302. ALFRED Vincent Newton, Chancery-lane, London, ‘ Meters for gas 
and other fluids "—A communication.— Dated 2nd September, 1857. 

This invention relates, Firstly, to the employment in a meter for gas 
or other fluids, either aeriform or liquid, of a system of ports of similar 
size and form fitted with a single valve, which is opened by the pressure 
of the gas or fluid whose flow is to be measured, in such a manner as to 
give at any time the same area of opening to every port, in combination 
with an engine which is driven by the gas or fluid passing through one 
port of the system, and is thereby caused to give motion to a registering 
apparatus, ‘Ihe system of ports and valves operate upon the principle 
that a definite quantity of any fluid under a ceriain pressure will pass 
through an orifice or passage of certain form and dimensions within a 
given time, the measurement by the motion of the engine of the quantity 
passing through the one part in direct communication with the engine 
serving as an index to the aggregate quantity passing through the whole 
system of ports. The invention relates, Secondly, to an improved con- 
struction of engine operated by the pressure of the gas or other fluid 
for giving motion to the indicating apparatus of gas and other fluid 
meters. This engine is applicable to meters in which the novel system 
of ports and valve is used, or to thos: in which such engine performs the 
whole measurement. It consists of a cy!indrical box or shell having a 
partition dividing it transversely to its axis into two chambers, each of 
which contains one of the flexible metallic chambers, constructed of an 
even number of metal dises, connested together in pairs at their edges, 
s0 a8 to form cells, which cells are connected at their centres by lateral 
passages, The flexible chambers thus formed are each connected with 

the cylinder box, by passages running down to the centre chambers at 
opposite sides of the vertical partition, These chambers dilate very 
readily to a considerable extent when a fluid under pressure is admitted 
to the interior, the discs assuming a concave form in their inner sides ; 
but the said chambers contract again by the elasticity of the metal 
(which may be corrugated if desired) as the escape of the fluid from the 
interior is permitted, and such contraction is further increased by sub- 
jecting them to an external pressure. It is obvious that the capacity of 
the chambers or divisions of the eylindrical or outer box containing the 
flexible chamber is diminished and increased as the latter are dilated and 
contracted, and this is taken advantage of to employ the outer and inner 
chambers as measuring chambers. Each of these four chambers is 
furnished with an inlet and an outlet valve, which receive motion through 
suitable mechanism to admit and discharge the gas or liquid required to 
be measured from the dilating and contracting movements of the flexible 
chamber. The last part of the invention relates to an improvement in 
the valve seat*, and consists simply in bevelling their edges, by which 
means the valves are prevented from adhering to their seats by reason of 
deposits of impurities thereon, as often happens in gas meters having 
valves and seats of the ordinary construct'on.—Not proceeded with. 

2312. Prosrer Bernxarp Gover, Paris, ‘ Stereoscopes.”—Dated 4th Sep- 
tember, 1857. 

Hitherto the stereoscope, and the pictures to be inserted therein for 
view, have formed separate parts; this invention consists in collecting 
the pictures in a manner like the folios of an album or keepsake, the 
cover of which latter may be folded up so as to form a box open at both 
ends. Jn one part of this cover are fixed the lenses, so that each picture 
may be placed at its turn in the visual axis of the lenses, in order to be 
seen in the proper stereoscopic view.— Not proceeded with. 

2315, Jacques ALEXANDRE Ferrier, Paris, ‘‘ Inprovements in transparent 
photographie pictures, and their application to stereoscopes.”— Dated 4th 
September, 1857. 

This invention relates, First, to a new means of reproducing trans- 
parent photographie representations or pictures on other substances 

Secondly, to the application of such pictures or represen- 

These substances are gelatine, gutta-percha 
dissolved in chloroform, in benzine, or its solvents, pharmaceutical 
collodion, and india-rubber dissolved, siccative oils, mucilaginous 
substances, starch, or other amylaceous substances, such as arrow- 
root, tapioca, &e., soluble or fusible resins, galipot, pounce, white 
or yellow wax, either in solution or in fusion. Photographic 
stereoscope pictures prepared on these substances have the same 
fineness and the same transparency as those done on glass, with- 
out being either heavy or fragile. In order to obtain the repre- 
sentation or picture, the well-known process of photography is employed, 
After having obtained the negative of the photograph on glass, the 
positive proof is made by the meens hereinafter described, On asmooth 
and transparent surface, such as porcelain, alabaster, white marble, 
glass, &c., cleaned previously, a light coating of neuter collodion is 
spread, which is allowed to dry for an hour at least. The surface is 
then coated with albumen by pouring on it a superabundant quantity. 
The excess of albumen is allowed to flow off at one of the angles, and 
the preparation is allowed to dry. The surface having undergone these 
two preparations, is rendered sensible to the light by plunging it into a 
solution of aceto-nitrate of silver, and washed in plenty of water. When 
this preparation is perfectly dry, the side rendered sensible is applied on 
the negative above mentioned. It is exposed to the light, and the 
object is made to appear by means of gallic acid and the nitrate of 
silver, It is fixed with hypo-sulphate of soda. The picture is coloured 
by the known means, In order to detach this picture from the surface 
on which it has been executed, it is covered over by preference with a 
coat of gelatine dissolved in water, The proof is then placed ina 
perfectly horizontal position, so that the coated side may be covered 
equally all over. It is left in this position until after its complete 
desiccation or perfect cooling, according to the nature ‘ot the products 
employed. After this the surface is cut at a little distance from the 
edges on the four sides, so that the proof may be lifted without difficulty 
from the surface on which it has been placed. This last operation 
completes the manufacture of the picture or representation, which is 
completely protected on the one side of the surface on which it has 
been deposited by the coat of collodion, and on the opposite side by the 
coat of gelatine, to which the inventor can give different colours at 
will, It is also easy to render it semi-transparent, Instead of the 
gelatine, he employs any of the other materials mentioned, either 
singly or in combination. He also produces a stereoscopic picture on 
gelatine by making a positive representation on glass by the aid of 
photographic collodion, and then detaching it by the aid of gelatine or 
gutta-percha, By this means he obtains a result analogous to that 
already described. He applies these photographie pictures to stereo- 
scopic purposes. — Not proceeded with. 

2317. Wittiam Eowarp Newrtos, Chancery-lane, “ Rollirg iron or other 
metals,”"—A communication.—Dated 4th September, 1857, 

This invention relates to a mode of keeping the journals of rolls used 
for rolling metals as nearly as possible to the same temperature as the 
body of the rolls when they are employed in rolling metals in a heated 
state, and at the same time producing a proper lubricating of the 
journals when in a heated state without rendering the rolls liable to 
break, The improvement consists in the use and application of heated 
water to the journals of the rolls, 

2321. Tuomas Bent Wi.kins, Birmingham, and THomas Mirnwannp, Har 
borne-street, Staffordshire, ** Certain improvements in the combination 
of dies for stamping belt fastenings, and which said improvements are 
also applicable to the stamping of other such like articles or ornaments,” 
—Dated 5th September, 1857. 

8 ing a belt fastening to be required in more than one size, with 





than glass. 
tations to stereoscopes. 





the same design or centre pattern on all the sizes, the inventors proceed | 


in the following way:—They take a round piece of iron having steel 
welded on its face in the usual way, and after facing they turn out the 
eentre to the size of the belt fastening, or other such like work they 
may wish to produce, and into this sunken part fit a bub or centre die, 
and around the large die sink the loop part of the fastening in, say, two 
or more sizes, each so managed that they shall be concentric with the 
centre pattern, and, according to the size of fastening they may wish to 
stamp, so they arrange the bub or centre die accordingly, in such a way 
that the pattern shall be the same in all the sizes, and range in the same 





direction. Or any other pattern or centre ornament may be substituted. 
—No proceeded with. 

2326. Henry Arcner, Gloucester-street, Pimlico, ‘‘ Envelopes.”—Dated 5th 
September, 1857. 

This invention of impr in lopes has for its object to form 
and prepare these articles in such a manner that when they are closed 
and secured they cannot be opened and closed again without the 
evidence of such operations having taken place being perfectly clear to 
the most casual observation. This security is obtained by scoring or 
cutting wholly or partially through, and into strips, the lappel, or that 
part of the envelope which, when the envelope is closed, is attached or 
stuck down by any convenient cement to the body of the article. By 
thus scouring or cutting the lappel of the article into a number of strips, 
the difficulty of removing the lappel from the body of the envelope, so as 
to gain access to the interior, and of replacing the same in its original 
state, is such that any attempt to tamper with the article would at once 
be evident. In addition to this the inventor proposes, if required, to 
niake use of an adhesive cement or preparation, which, by resisting the 
ordinary processes for dissolving or softening the same, will greatly 
increase the difficulty of detaching the strips of the lappel from the 
body of the envelope, and by these means produce a really safety 
envelope at about the same price as envelopes of the ordinary kind now 
cost.— Not proceeded with. 

2330. ANDREW WALKER and Tomas WALKER, Shotts, Lanark, ‘ Moulds 
for casting metals.”—Datcd 7th September, 1857. 

This invention relates to the treatment or preparation of the surfaces 
of sand moulds for casting metals by means of anthracite, “ blind” or 
“stone "coal dust. The coal or mineral preferred for this purpose is 
anthracite, but any coal of an anti-bituminous kind will answer for 
carrying out the improvements. The coal or anthracite mineral is used 
in its natural condition, as dug from the hearth, being merely reduced 
by mechanical means to the proper condition of powder or dust. The 
powder or dust is placed in permeable bags, and dusted upon the mould 
surfaces with which the metal will come in contact when the casting 
operation takes place. The same material may also be used as a wash 
for moulds, It may also be employed mixed with sand, as in the case of 
common coal dust. This system of preparing mould surfaces secures 
economy in the materials used, whilst it also enables the founder to pro- 
duce extremely sharp and fine castings.—Wot proceeded with. 

2332. WinuiaM Lewis and Witttam Hesxry Lewis, New York, “ Plate- 
holders or frames for photographic cameras,”—Dated 7th September, 
1857. 

These improvements relate to the frames that receive the glass or 
other plate on which photographic and similar pictures are taken in 
cameras, and as the invention does not relate to any particular 
character of picture, or to the camera made use of, the inventors 
neither show nor describe any camera, nor enter into the details of any 
chemical process by which the picture is taken or developed; suffice it 
to say that, in the frames that have heretofore been used, certain incon- 
veniences have been experienced which it has been their object to 
remove. In taking photographie pictures in which the plate is inserted 
in the camera while wet with a chemical solution, three sources of in- 
conveniencies have heretofore been experienced; First, the nitrate of 
silver, or other chemical solution drips from the plate into the frame, 
and from that on to the floor, the operator’s clothes, or into the 
camera, often causing injury to the articles on which it falls. To 
obviate this they insert a receptacle of glass or equivalent material in the 
bottom of the frame, which retains any chemicals that may drip from 
the plate. ‘ Secondly, the corners of the said glass or other plate have to 
be supported in the frame, and, if wood or similar material is used for 
this purpose, the chemicals acting thereon cause a stain on the surface 
which receives the picture. The same is true if the corners are formed 
of separate pieces of glass cemented together; because dirt accumulates 
at the cement of the joint, causing a stain, and the said corners cannot 
be wiped off perfectly clean. To obviate this difficulty they form the 
corners or supports of solid pieces of glass, or equivalent material, that 
will not be acted upon by the chemicals, and will support both the 
surface and edges of the glass or other photographic plate, and can be 
wiped off perfectly clean, as often as necessary, to prevent any accumula- 
tion of dirt or chemicals that would stain said plate. They also attach 
the said corners or supports in a peculiar manner, so as to be firmly 
secured in place. Thirdly, the slide that passes in front of the plate 
has to be inserted through an opening in the upper part or side of the 
frame, and, when withdrawn, the space has immediately to be occupied, 
or else the light would pass through the said openings, and act on the 
plate, and, if any metal stzip or cut-off be made to spring into this 
opening, the chemicals speedily obstruct or destroy the same. They 
overcome this difficulty by making use of a bar of black opaque glass, or 
similar vitrified material, in a recess in the frame, acted upou by a 
spring, in such a manner that the aforesaid slide is free for withdrawal 
or insertion, but the bar of glass is moved up and excludes light the 
moment the aforesaid slide is withdrawn. 





2333. WitutAmM SELLERS, Philadelphia, U. S., ‘‘ Boring or turning mills for 
operating in metal or stone.”—Dated 7th September, 1857. 

The object of these improvements is to impart greater solidity to the 
revolving plate upon which the work to be operated on is secured, and 
to so arrange the machine as to make it complete in itself, and not to be 
dependent upon stone or brick foundations for support to the spindle of 
the revolving plate, as heretofore necessary in all large machines, The 
invention cannot be described without reference to the drawings. The 
patentee claims as his invention, and desires to secure by letters patent, 
revolving the face plate of boring or turning mills on a support as near 
as convenient to the periphery thereof, essentially as described. Also 
an adjustable step or centro bearing, when this is combined with an 
outer support, 

2540. Provisional protection for this invention has never been granted. 

2351. James Eastwoop, Derbyshire, and Samurt Luoyp, Wednesbury, 
Staffordshire, ** Shearing iron and other metals,” —Dated 9th September, 
1857. 

This invention is intended to apply chiefly to the cutting up of old 
iron and iron bars, without being heated, into short lengths by means of 
machinery constructed as hereina(ter explained, and is an improvement 
upon and further carrying out of an invention for which letters patent 
were granted for England to Charles May, the 15th day of April, 1856. 
Upon a suitable bed plate or foundation the patentees tix a short upright 
or block, to which they attach a stationary shear or blade. The tra- 
velling shear is fitted on the end of a piston or piston rod made to 
perform the forward and cutting stroke by steam or water in a steam 
or hydraulic cylinder, while the piston is brought back, on the pressure 
of the steam or water behind it being removed, by weights connected by 
chains to a cross head on or connected tothe piston or piston rod. By 
properly adjusting the power a crooked bar, after having been cut, may 
be straightened by the machine. 

2359. Ricuarp Hovucuix, Bridport-place, Hoxton, ‘ Press for punching, 
stamping, and embossing, or otherwise, for cutting out paper, leather, or 
other materials, and for fixing and closing eyelets.”—-Dated 10th Sep- 
tember, 1857. 

This machine consists of a tripod or other stand, to which are attached 
suitable levers or eccentrics for giving motion to a plunger, which works 
in suitable guides or bearings cast with or attached to the stand, and 
which are afterwards accurately bored to fit the plunger. 


use. Immediately underneath the plunger is a seat or bed of the 
machine, upon which the materials to be embossed or punched are 
placed, it being made perfectly true to the plunger. The dies or 
cutters can be more easily fitted, and the machine more readily charged 


with materials to be operated upon than in the various machines at | 


The machine is set fn motion by means of a treadle 


present in use. 
This very simple 


connected with the levers, and worked by the foot. 


and inexpensive machine can be used for various purposes, such as | 


embossingjsoap, leather, or any other materials or substances, for 
punching and closing eyeletholes, and for stamping and cutting out 
paper.— Not proceeded with, 

2380, Thomas WaTERHOUSR, Sheffield, ‘‘ Apparatus for applying steam and 
atmospheric air to actuating and governing forge and other hammers,”— 
Dated lath September, 1857. 

This invention relates to the employment of two cylinders and pistons, 
the one a steam cylinder, and the other an atmospheric cylinder, and so 
arranged and combined that the hammer shall be actuated and governed 


To this | 
plunger are fitted the necessary dies, cutters, or punches required tor | 


to the class of work ‘subjected to the action of the 
ists in bining the action of a steam cylinder used 
in directly actuating forge or other hammers with an air cylinder, in 
which the air acting in the air cylinder is regulated and controlled by 
inlet and outlet valves, for the purpose of varying the effect of such air 
cylinder upon the forge or other hammer. The steam cylinder it is pre- 
ferred to leave open at the top, and to continue the piston rod up to the 
piston of an air cylinder which is placed directly over the steam cylinder, 
The air in this cylinder is admitted above the piston, so as to exert 
greater or Jess downward pressure during the descent of the hammer ; 
or by allowing the air to escape from the upper part of the cylinder, and 
luding its admi during the descent, the force of the fall of the 
will be diminished Instead of placing the one cylinder above 
the other, they may be placed side by side, or in any other suitable 
position, and their piston rods connected by a cross head, lever, or other 
means to produce a similar effect. 
2384. Davin Tuorre Lee, Birmingham, “‘ Washing machine.”—Dated 14th 
September, 1557. 

This invention consists of a washing machine, in which the articles to 
be washed are rubbed between two surfaces turning upon centres, and 
having an oscillating motion given to them as described and represented 
in the drawings, reference to which is essential to a complete descrip- 
tion of the machine. 

2386. ALEXANDER Gray, Glasgow, “ Lubricating mechanism,”—Dated 15th 
September, 1857. 

This invention relates to improved mechanism for lubricating various 
moving details of machinery, and comprehends the use of a tilting tube 
or scoop arranged to take up at intervals a determined quantity of the 
lubricating fluid, and drop it into a passage communicating with the sur- 
faces to be lubricated. The invention cannot be fully described without 
reference to the drawings. 


as best adapted 
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Tue LevIATHAN.—The Liverpool Albion hints that the Leviathan 
is in the market for sale, in her present incomplete state. 

AustrIAN Exproration.—We translate from the Moniteur de la 
Flotte:—* The Austrian frigate Novara, which is at present on a 
voyage of circumnavigation, anchored on the 24th of January at 
Point de Galle, on the south extremity of Ceylon. She will touch 
subsequently at Colombo, and the principal points on the coast of 
Coromandel, Karikat, Tranquelbar, Pondicherry, and Madras. Several 
members of the scientific commission which accompanies the Novara 
quitted the frigate at Ceylon, and have arrived at Madras, in order 
to have more time to devote to their studies in that important town.” 

Lispon.—The Tagus has a bar, and the narrow passage is guarded 
by two towers, which look rather strong, but are worth nothing 
beyond appearance. The peaceful river bears upon its surface ships 
of war and mercantile craft of all nations, British predominating. 
On each shore are numerous white buildings, down to the water's 
edge. On the left is Lishon, built like Rome, as some assert—but 
erroneously, as he thought—on seven hills. The view of the city, 
extending nearly five miles from east to west, from the water, jis 
superb. There are a great number of windmills, the trees are not 
very tall, nor are they numerous, and there is no grass of any kind. 
We in England are apt to complain of the absence of blue skies, but 
we have a compensation in the green meadows which abound. It is 
rare, in the neighbourhood of Lisbon, to see grass at any time of the 
year. As we sail down the Tagus, towards the middle of the city, we 
don’t see so much as a leat.—Lecture at Colchester, by the” Rev. 
Barton Lodge. 

THE Gorp Mixes or BAMBouk.—The French Government intends 
to found in Upper Senegal an establishment, for the working of the gold 
mines of Bambouk. ‘The place which will be probably chosen is Kenieba, 
on the banks of the Faleme. ‘The persons who are to be sent from France 
for the first operations have been already chosen, and will shortly 
embark for their destination.—The Russian Government have issued 
an ukase allowing the importation of pieces of metal and machmery 
into Russia duty free, when these are to be employed in the con- 
struction of ships on account of subjects of the empire. — The local 
authorities at Milan have resolved to build, on one side of the new 
cemetery, a colossal colonnade, in which are to be deposited the earthly 
remains of such Milanese as have distinguished themselves in art and 
science. — A railway is about to traverse the west coast of France 
from Bordeaux through Rochelle, Brest, and Nantes. It is con- 
sidered a strategetic more than commercial project, as the coasting 
trade by steamers is quite adequate to mercantile purposes along the 
Atlantic border of France. 

Discovery oF THE LivErroot OLp HAti.—At the meeting of 
the Architectural Society, on Wednesday evening, Mr. J. A. Picton 
brought under the notice of the society an archeological discovery 
made by him a few days since, in a survey of some property. This 
was a portion of the Old Hall, the residence of the ancient Lancashire 
family of Cross, the first members of which settled here in the reign 
of Edward III., and had continued to be of considerable rank until 
about 100 years ago, when their estates in this neighbourhood passed 
into other hands. The Old Hall—the portion that is now remaining— 
might be seeen on the west side of Shaw-hill-street, and south-west of 
Crosshall-street. The latter, as well as other streets having that 
name, had taken their appellation from the family of Cross, whose 
residence was in the place indicated.—Ziverpool Courer. [This isa 
mistake. The Old Hall of Liverpool stood on a piece of ground now 
intersected by Old Hall-street, and was the residence of the Moore 
family in the thirteenth century, and subsequently of the Earls of 
Derby. Less than twenty years ago (and very probably it still exists) 
a subterranean passage ran from the site of the Old Hall to the river 


side. ‘The residence of the Cross family was called Cross Hall.— 
Ep. E.] 
Prices’ Dritu Preventive Sares.—Our attention has been re- 





cently called, we presume as guardians of the rights of patentees, to a not 
very dignitied controversy that has been going on in some of the 
local papers, between Mr. George Price, of Wolverhampton, and 
Messrs. Chubb and Sons, of London, on the subject of Mr. Price’s 
claim to the use of the title ‘drill preventive,” as applied to safes. 
It appears that Messrs. Chubb and Sons have lately obtained a patent 
for a mode of fitting their safes in the neighbourhood of the locks 
with a number of steel studs screwed into the plate, of which 
the door is made, and that they have advertised these safes as 
having “ drill preventive” doors. There is no doubt that Mr, Price 
was the first to case-harden the metal, of which the doors of sates 
are constructed, and the term “drill preventive” was first used by 
him, as applied to safes so made. He has also, it appears, since 
August last, fitted the doors of his safes, with a steel plate at the 
back of the lock, but there being no patent for this arrangement, 1f Is 
open to all safe makers to adopt it, and we know that the plan has 
been adopted by more than one maker. As this plate covers cons!- 
derably more than the lock itself, it is fair to presume that it gives 
more security than the plan adopted by Messrs, Chubb, which, as we 
have said, consists of steel studs screwed into the door, which of course 
leaves the spsces between the several studs wholly unprotected. 
Whether the doors be titted with studs or a plate, however, it does 
not prevent them from being drilled from the outside, in those parts 
away from the neighbourhood of the lock, and it would doubtless be 
easy to drill between the studs for the purpose of getting gunpowder 
into the locks, which being ignited, would certainly blast the door 
off. It was to prevent this contingency, as well as drilling into 
| the lock, that Mr. Price adopted the principle of case-hardening the 
entire surface of the door, and it is for this application of case-har- 
dening that he obtained a patent in January last year. To sates 
thus fitted, he gave the name of “drill preventive,” and this title they 
doubtless fully deserve. Qur attention having been called to this 
| matter we cannot, although feeling no desire to mix ourselves Up 
| with an “ untradesmanlike ” (?) proceeding, withhold our opinion that 
| the title of “drill preventive” as applied to safes should be left to 
be enjoyed by Mr. Price, and would suggest to Messrs. Chubb that 
| they should register their safes as the “ drill-semi-preventive or 
| “ drill-all-but-preventive ” safes, in which case the distinction wou 
| be more apparent than it is at present. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. | 

(Prom our own Correspondent.) 

Tue Prevomnary MEETING: Prices unallered—MEETING OF PUDDLERS WITH 
Masters—SraTE oF TrapE—Tue CoaL TrapE: Colliers and Wages— 
ManuracTurinG Traps: Great Distress — More Truck Cases—In re 
Bunrorp aNp THOMPSON, OF BritstonN—FuRTHER MEETING OF PUDDLERS— | 
Bramincuam Cana Company's New TuNNEL—IRon AnD Coal Master's | 
EpucaTionaL Pazes: What is their object? —WELLINGTON AND SEVERN | 
VALLLey JuxcTion RatLwAy—WENLOocK ScHoot oF ART—METALS IN THE 
Boarp or Trape Returns—CorT AND HIs PREDECESSORS. 

Tue preliminary meeting was held yesterday (Thursday) at Bir- 

mingham, when, as was anticipated, the ironmasters’ association 

determined to maintain the prices that have ruled in the past three 
months—namely, £8 for bars, £8 10s. for hoops, and £9 for sheets and 
lates. : 3 

The trade was reported to be very dull, and low prices were said to 
have been accepted in several directions. It was thought desirable 
that a different decision should be come to than that which we have 
now recoided. 

The coal is not so brisk as it was, arising from the favourable change 
in the weather, which has considerably diminished domestic con- 
sumption. The notice of the colliers west of Dudley for a rise of 
wages expired on Saturday evening last. A number of them have 
agreed to go on at the old rate, and in the course of a week the whole 
of them no doubt will resume their work. In the face of a reduced 
demand for iron and coal the majority of them have come to the re- 
solution to go on, as it is impossible, under existing circumstances, to 
enforce a higher rate of wages. 

In all descriptions of manufacturing trades business, with very few 
exceptions, continues most depressed, and the suffering of the artisans 
is most painful and wide-spread, both in Birmingham and also in the 
surrounding district. 

The Wolverhampton Chronicle of Wednesday last had the follow- 
ing :—* The Lith proximo, being the second Wednesday in April, will 
be Quarter-day in Wolverhampton, and, if this be permitted to guide | 
the other towns of the district, Quarter-day will be on the 13th at 
Walsall, the 15th at Birmingham, the 16th at Stourbridge, and the 
17th at Dudley ; but as the second Thursday will be on the 8th, some 
may contend that this will be the Birmingham Quarter-day, and con- 
sequently keep this rerata questio longer in agitation, and extend the 
Quarterly settlement of accounts over two weeks instead of one. It 
must be s:If-evident, however, to every mercantile or manufacturing 
establishiment that now accounts are, by common consent, posted up 
to the 31st of the month, a sufficient time must elapse for parties to 
receive and investigate all claims against them, in addition to posting 
their own books, and therefore if Wolverhampton Quarter-day be not 
ouly fixed for the second Wednesday in the month, but also adopted 
asa guide to the surrounding towns, a sufficient time, and no more 
than a sufficient time, will be afforded for the posting and examina- 
tion of accounts, and no future misunderstanding will occur as to the 
proper day for the Quarterly Meeting in this district. 

Colliers and ironworkers continue to allege complaints against their 
employers for paying them in kind instead of in specie, 

The following cases were adjudicated upon at Wolverhampton on 
Wednesday: George Holden, engineer, in the employ of Messrs. 
Riley and Son, late of Milltields Ironworks, was charged with paying 
Daniel Coates in truck instead of cash. Mr. Claydon appeared for 
the complainant, Mr. Bartlett for the defendant. Daniel Coates 
stated that he was employed by Holden, and worked for him in 
January last, and that when he asked him for wages he gave him a 
white pote for 8s. ; he took it to the pay office and received 6d. in cash, 
and a red note for 7s. 6d. Jane Coates said she took a red note given 
her by Daniel Coates to the tommy shop, and was served with 
grocery goods for it. She further stated that she also received a note 
on the 9th of January, which she took to the same shop as before, 
and was served with the same description of goods. Mr, Bartlett 
contended that the defendant, who was in reality only an engineer 
at 21s. per week, had no earthly interest in the tommy shop, and it 
was a very hard case for his poor client, who had already sold all he 
possessed to pay the fine and expenses in a former case, to be brought 
up again, as he had no chance of ever getting a shilling from Messrs. 
Riley and Son, in consequence of their bankruptcy, and the assignees 
had no power to pay him. The magistrates having consulted for some 
time, Mr. Leigh said there must be a conviction ; and although he 
quite agreed with Mr. Bartlett in his remarks, there must be a fine 
intlictea of £5 in each case, but no costs; the defendant was allowed one 
month to pay it. Enoch Meacham, a butty collier, in the employ of 
Messrs. Hickman, of Bilston, was next charged with paying one 
Edward Gough 10s. on the 17th of February ; 5s. on the 24th of Feb- 
ruary, and 10s. on the 3rd of March, My. Bartlett appeared for the 
complainant. The defendant did not appear. The evidence of Jane 
Gough was that she took three notes that she received from Edward 
Gough to the tommy shop, and received 6s. 3d. in cash, and the 
remainder in provisions and grocery goods. A fine of £5 was in- 
flicted in all three cazes with the usual costs—half the penalty in 
the first case, and £1 in each of the others, to go to the informer. 

In re Burford and Thompson, of Bilston, ironfounders. The bank- 
rupts came up in the Lirmingham Bankruptey Court, on Monday, on 
an adjournment to pass their last examination, supported by Mr. 
John Smith, and opposed, on behalf of the assignees, by Mr. Wright. 
The balance-sheet commences in August, 1854, and shows amount 
due to creditors, £12.569 3s, 2d.; liabiities, £6,817 0s. 2d.; assets in 
good debts, £112 9s. 9d.; property, consisting of fixtures, plant, &c., 
£1,099 3s.; leaving a deficiency of £11,357 10s. 5d, The capital in 
August, 1854, is siated to have been £2,496 17s. 4d.; and the losses 
arising from outlay on works, depreciation in value of plant, law ex- 
penses, &e., £6,251 12s. 7d. ; losses on trade, £4,232 8s. 10d. ; capital 
drawn out, £1,379. The very heavy amount of losses on trade are 
accounted for by an increase in the price of labour and a decrease in 
the price of iron. Mr. Smith asked what was the ground of opposi- 
tion, and Mr. Wright said that his clients complained, in the first 
place, that the bankrupts had, in the course of two years anda 
quarter, made purchases to the amount of £89,000, while their capital 
was only 2,000, and that there were purchases amounting to £19,000 
not vouched at all, though the other purchases amounting to £70,000 
were duly posted and properly vouched. It was also objected that 
certain moneys had been paid or given over to one Hadley, who had 
not been seen since, Upon these subjects, therefore, he would examine 
the bankrupts. Explanations having been yiven, Mr. Wright asked 
for further particulars relative to the purchases not vouched, and also 
as to some other general matters, and an order was duly made for the 
accounts required. The bankrupts then passed their examination, 
and the 7th of May was appointed for the certifcate meeting. 
Official assignee, Mr. Whitmore. 

The adjourned mecting of the South Staffordshire Puddlers’ Pro- 
tection Society was held on Monday, Joseph Baker, a puddler, the 
chairman, presiding. The meeting approved generally of the rules 
suggested at the last meeting, as the basis of an arrangement desired 
between the masters and men, The following new rule, however, was 
determined upon, and it was made to occupy the place of No. 2 in 
the list, as before printed :—** That when bars are £7 puddlers’ wages 
shall be 7s., xnd wien bars are £10 then puddlers’ wages shall be 103. 
per ton.” The rules thus amended, it was determined should be re- 
commended to the puddlers of the district, and a deputation was 
appointed to wait upon the masters at their preliminary meeting on 

hursday, memorialising them on their part to adopt them, and thus 
prevent, on both sides, all further cause for strikes, the rule being that 

tween £7 and £10 puddlers’ wages shall rise or fall 6d. with every 
10s. in the price of iron. The meeting then adjourned till that day 
three weeks. 

It will be interesting to many of our readers to learn that the “ last 
brick ” was put into the arch of the Birmingham Canal Company's 
new tunnel on yesterday (Thursday) week. It is confidently expeci d 
that th's most important communication with the Western or Stour- 
bridge side of the “ Rowley Ridge ” will be open for traflic by Mid- 








summernext. We have frequently had occasion to speak of this 


valuable work, and we are aware that its progress is being watched 
with deep interest by the iron trade of the district. It is almost 
impossible to overrate the importance to the Eastern or the Tipton 
side of the hill of the new and extensive supply of coal that will be 
made available for the iron works of South Staffordshire and the 
manufactories of Birmingham by the opening of this tunnel. We 
are informed that one pit alone is prepared to supply these markets 
with three thousand tons per week. ‘This pit will be within three 
hours’ haulage, by the canal, of Birmingham. 

An annual examination for the prizes subscribed for by a number of 
the iron and coal masters of South Staffordshire and East Worcester- 
shire, was held yesterday (Thursday) week in the school room of the 
Collegiate Church of Wolverhampton, for the east of Dudley Associa- 
tion, and in St. Thomas’s School, Dudley, for the town and west of 
Dudley. There were 125 boys and 81 girls, total 206, examined at 
Wolverhampton by the Rev. J. P. Norris, her Majesty's inspector of 
schools; and 76 boys and 26 girls, total 102, examined at Dudley by 
the Rev. H. R. Sandford, Mr. Norris’s colleague in this district. The 
candidates were instructed as to their day’s work; and a short prayer 
having been offered up, a printed paper of questions on the “ Miracles 
of our Lord” was given to each candidate, for answering which about 
two hours were allowed. All were then dismissed for about half an 
hour, after which they re-assembled. A paper of questions on arith- 
metic was then given to each boy, and also another paper containing 
three questions on each of the follow subjects:—mensuration and 
book-keeping, geography, physical science, history, and grammar. 
The boys were at liberty to choose which of these latter subjects they 
pleased in addition to the arithmetic, but were not allowed to answer 
questions in more than one such additional subject. The girls, mean- 
while, were exercised in needlework. The exercise consisted of a 
child’s night-cap, made of linen, with frill of Scotch cambric, of plain 
make and miniature size. Candidates for the money prizes were 
required to cut it out inthe room. This lasted till about four o'clock, 
and completed the day’s work. Both boys and girls worked well and 
heartily. The distribution of prizes will take place in Wolverhampton 
for both East and West Dudley districts, on Friday, April 16th, when the 
Right Hon. Lord Hatherton, lord-lieutenant of the county, will preside. 
The inquiry will naturally arise in the mind of some practical man as 
he reads this, whether his scheme or the industrial education alone at 
Bristol is the more likely to produce workmen intelligent in their 
respective calling. The object of the ironmasters’ prize, as we under- 
stand it, is to procure puddlers and colliers more intelligent as such. 
Let this object be kept in view and success is certain. 

The tenth ordinary general meeting of the Wellington and Severn 
Junction Railway Company was held in Wellington on Tuesday ; 
Henry Dickenson, Esq., in the chair. The report stated that 
£5,731 5s. Gd. had been expended during the past half-year, which 
had been subscribed by the Coalbrookdale Company, who hold about 
three-fourths of the shares allotted, and who had intimated that as 
the traffic to and from their works is being carried on by the Great 
Western Railway Company, they were willing to make up a dividend 
at the rate of five per cent., for the year ending the 50th of June 
next. The report further stated that should the negociations with 
the Great Western Railway Company fail to be carried out, the 
directors would seek other parties to work the traffic and secure a 
dividend. From the statement of accounts it appeared that the 
total receipts on shares issued have been £44,562, with a balance due 
to the Shropshire Banking Company of £1,630 4s, 4d. After some 
discussion the report was adopted. 

The first examination of the pupils of the School of Art, in the 
little borough of Wenlock, in Shropshire, went through their first ex- 
amination by a deputation from the department in London, on Wed- 
nesday last, when medals and honours were distribuied at Coalbrook- 
dale. There was an exhibition of the specimens of the pupils’ work 
on Monday, and they were decidedly of a creditable class—such, 
indeed, as to afford considerable satisfaction to the promoters of the 
school. 


METALS IN THE BOARD OF TRADE RETURNS. 


The Board of Trade returns for the past month were issued on 
Thursday, and present a further extraordinary reduction in the de- 
clared value of our exportations. In January the falling off was 
£1,836,505, and it is now £2,024,624, This, however, which would at 
one period have been looked upon as avery serious feature, can be 
regarded without discouragement, owing to the light thrown by the 
recent crisis on the character of our enormous shipments during the 
last few years. Although the total in the present return is only 
£7,288,416 against £9,313,040 in the corresponding month of 1857, 
it has, doubtless, yielded a greater profit. The probability is that 
few consignments have lately been made without a fair certainty of a 
remunerative return, while in 1857 a large proportion were sent out, 
not only to uncertain markets, but deliberately at a calculated loss, 
the object merely being to keep up as long as possible the power of 
manufacturing accommodation bills. It is still in the exports to the 
United States that the decrease has occurred, and it has extended 
likewise to our own possessions in that portion of the world; and 
our trade with those countries forms so considerable proportion of the 
whole. The exports of hardwares and cutlery declined from £283,711 
to £188,699, though there was an increase in the shipments to France 
and India. Machinery, which till last month had continued to be 
exported in increasing quantities, at Jast shared in the general stag- 
nation; the total value was ouly £215,958 against £245,868. There 
was an increased expostation of steam-engines to Holland, and of 
other descriptions of machinery to France and Australia, but not to 
an extent sufficient to neutralise the diminished shipments to Spain 
and India. ‘The metallic exports of the month are shown in the 
following table :— 

Month of Eebruary, 


1856. 1857. 
Iron, pig so 00 oo of co £95,201 .. . 
» barandrod .. .. .. .. 383,741 .. ° 
»» wire 26, os. om i 08 13,098 z 
9 cast -. + Se ee. ob 35,165 





wrought oo ee oe es 259,273 .. 


* Steel 49,986 .. —5»,008 





Copper, unwrought os 08 65,843 .. 58,700 .. 
net sheets and nails .. « 133,320 .. 133,613 .. 
ae wrought oo. 0 9,880 .. 26,/35 .. 

Brass oe... #¢ 0%. 29 ° 7,795 i. 11,607 .. 

Lead ss se + 34,450 .. 32,982 . 

Tin, unwrought .. .. ° 7,827 0 19,305 


oo Plates ww cst ° 78,121 .. 135,587 .. 

The decrease in pig-iron was general; there were no shipments to 
Prussia, and those to Holland, France, and the United States fell off 
very considerably. Bar and rod iron fell off 10 a proportionate 
extent, and with the same uniformity as regards the sources of the 
foreign demand. Cast-iron is almost the only article of which the 
exportation to the United States did not decline, and there was also 
an increase to India and Brazil ; hence the diminution of the value 
of the exports was not so great under this head as in other branches 
of the iron trade. The decline in the tin-plate trade was general, ex- 
tending even to Australia. 

The annexed table shows at a glance the extent of the increase or 
decrease under the several! headings to which it relates. In the entire 
list of articles iron shows the greatest falling off. 


DECREASED VALUF OF EXPORTATIONS, 


Month ending Feb. 28, 
1857. 1858, Ine, Dec, 


&. &. &. &. 
Coalsandculm .. .. 191,541 .. 203,972 .. 12,431 .. 1. — 
Glass co ce of co 41,328 .. 80,006 .. _ ee 1,630 
Hardwares .. .. .. 283,711 .. 188,699 .. — «- 95,012 
Leather o eco eo 304308 .. 198668 .. _- -- 41.830 
Machinery .. .. .. 265,868 .. 206,958 .. _ -. 38,910 
Iron and steel oe ee 941,927 .. 562,581 .. — . 379,346 
Copper and brass .. .. 230,685 .. 258,755 .. 28,070 .. _ 
Lead eo ce eo ce 45.472 .. 40489 .«. _ +. 4,980 
Tin .. os oc eco oc 154600 .. 97,428 .. _ +» 57,462 
Oilseed .. .. oe oo 34,858 «.. 46130 »- 13,281 .. - 
Plate and jewellery .. 35,741 .. 44,464 .. 8,723 .. _ 





CORT AND HIs PREDECESSORS. 


In continuation of its History of the Iron Manufacture the last 
number of the Birmingham Journal has the following :— tte 

“The merit of ; erfecting the puddling and piling processes is uni- 
versally conceded to Henry Cort, the specifications of whose patents, 
dated respectively January 17, 1/83, and February 13, 1784, contain 
ample directions for practising these processes, We must notice these 
patents somewhat in detail. Mr. Cort’s first patent is entitled ‘a 
peculiar method and process of preparing, welding, and working 
various sorts of iron, and of reducing the same into uses by machinery, 
a furnace and other apparatus adapted and applied to the same pur- 
pose.’ The patentee describes the fagotting of iron by laying square 
bars upon a broad base plate, the bars to be taper when a taper tagot 
is required, ‘care being taken the upper bars shall cover the joints of 
the lower series.’ The fire of the balling furnaces is preferred to ‘ any 
fire blown by a blast’ for heating the fagot to a welding heat, uni- 
formly and without burning any part. The bundle of bars is passed 
at a welding heat between rolls, whereby ‘the earthy particles are 
pressed out,’ and the iron ‘compressed into a fibrous and tough state.” 
*A bar of the wérst ordinary iron being passed through becomes in- 
stantly of good quality,’ and ‘bars heated in the same manner, and 
passed through the rollers together, become at once welded into one 
solid body, and meliorated into good tough iron.’ Mr. Cort’s second 
patent is entitled ‘shingling, welding, and manufacturing iron and 
steel into bars, plates, rods, and otherwise, of purer quality, in larger 
quantities, by a more effectual application of fires and machinery, and 
with greater yield than any method before obtained, or put in prac- 
tice.” He describes a furnace similar to the ordinary puddling furnace, 
into which cast iron is run from the melting furnace, or in which pig 
iron is fused. The workman ascertains by looking through a hole 
when the metal is perfectly fused, and introduces a bar of iron and 
stirs the fused metal ‘during the remainder of the process.’ The 
boiling of the metal is described, and when it is ‘ brought into nature,’ 
it is collected in loops and drawn out at the door. The loops are 
shingled into half-blooms or slabs, and the half-blooms or slabs drawn 
down under the hammer, or rolled in grooved rollers at a welding 
heat. The manufacture of wrought iron from cast iron is completed 
‘without using finery, charcoal, cokes, chaffery,’ or * the use of 
fluxes.’ 

“With the fate of Henry Cort our readers are familiar, and it is 
therefore unnecessary for us to say more with reference to the cruelty 
and injustice with which he was treated by those in ‘high places,’ 
than that we fully join in the sympathy which has lately beea excited 
with reference to his descendants, All that we can do for them will 
be but a poor return for what he did for his country, While admit- 
ting, however, the merit of Mr. Cort, we must not let our feelings 
blind our judgment. We can sympathise deeply with him and his 
children, without claiming for him the amount of originality which 
some have ascribed to his inventions. That he may bave given the 
finishing touch, which rendered that practicable which was imprac- 
ticable without it, we can fully admit; but we can admit no more. 
We think a comparison of his method with what had preceded it will 
clearly show that it was only in matters of detail that he differed from 
his predecessors. More than twenty years before Mr. Cort’s first 
patent, John Roebuck obtained a patent (October 25, 1762) for ‘a 
way of making malleable iron from cast iron.’ He describes in his 
specification the melting of the cast iron in a hearth with a blast, and 
the ‘ working’ of the iron there until it is ‘reduced to nature.’ It is 
thus exposed to the ‘action of a hollow pit coal fire, heated by the 
blast of the bellows until it is reduced to a loop,’ which is ‘ drawn ou! 
under a forge bammer into bar iron.’ Mr. Cort used no blast with the 
furnace he describes, and this constitutes the main difference between 
his furnace and the retinery previously employed. He expressly says 
in his second patent he does not use a ‘ hollow fire,’ or blast. But Mr. 
Cort does not appear to have been the first to abandon the blast in the 
furnace used in converting cast iron into wrought iron. Thomas 
and George Cranage, in their patent for ‘ making pig iron malleable 
in a reverberatory or air furnace with raw pit coal only,’ dated June 
17, 1766, state that the ‘pig iron is put into a reverberatory or air 
furnace, built of proper construction, and without the addition of any- 
thing more than common raw pit coal is converted into good malle- 
able iron, and being taken red hot from the reverberatory furnace to 
the forge hammer, is drawn into bars of various shapes and sizes, 
according to the will of the workman,’ It is hardly necessary to say 
that the puddling furnace used at this day is a ‘ reverberatory’ fur- 
nace, and identical in all essential respects with Cort’s furnace, de- 
scribed in his second patent. We have already pointed out that it 
was in his second patent, dated February 13, 1784, that Mr. Cort 
described the puddling process. But we must now state that in the 
previous year Mr. Peter Onions described what appears very vear! 
the same process. Mr. Onions’ patent is dated May 7, 1783.. It is 
entitled * working and refining cast or pig iron, and converting the 
same from a fluid state into wrought or bar iron.’ The patentee de- 
scribes a furnace ‘bound with ironwork, and well annealed,’ into 
which either pig iron or fused cast iron from the smelting furnace is 
introduced by means of ladl-s, through an aperture, which is after- 
wards closed, Previous tu the introduction of the cast iron the fur- 
nace is charged with fuel, and closed up, and the doors luted with 
sand, The patentee directs the fire to be urged by a blast; but as 
the blast is admitted below the grate, it would appear to have no 
other object than to increase the combustion of the fuel on the grate. 
The furnace described appears, indeed, to be a furnace similar to a 
puddling furnace, the fire of which is urged by a blast. When the 
furnace is suiliciently heated the cast iron is introduced, and the fire is 
kept up by the blast ‘ until the metal becomes less fluid, and thickens 
into a kind of froth, which the workman, by opening the door, tarns 
and stirs with a bar or other iron instrument, and then closes the 
aperture again, and must apply the blast and fire until there is a 
ferment in the metal,’ If the ferment does not ensue a blast of cold 
air is to be blown upon the metal from an extra pipe. It is further 
described that, ‘as the workman stirs the metal,’ the scoria will 
separate, ‘and the particles of iron will adhere;’ these the workman 
‘must collect or gather into a mass or lump.’ The mass or lump is 
raised to a white heat, and forged into malleable iron at the forge 
hemmer. In this invention we imagine we see the puddling furnace 
and the puddling process, described in the following year by Mr. Cort. 
Had the patentee omitted the blast there would have been an almost 
absolute identity. But when we note that the blast is introduced 
under the grate, and that when in some cases he wishes to direct air 
upon the metal, he has a separate blast-pipe for the purpose, we are 
compelled to conclude that the blast he commonly employed had no 
other object than the production of a high temperature by urging the 
fire. In other words, the furnace descrived is a puddling furnace, and 
not a refinery. If there were any reasonable grounds for doubting 
this, the thickening of the metal ‘into a kind of paste, which the 
workman turns and stirs with a bar or other instrument,’ would solve 
that doubt, and warrant us in believing that Mr. Onions had brought 
the puddling process to the same or nearly the same perfection as Mr. 
Cort did in the following year. How nearly Messrs. ‘I. and G. 
Cranage, twenty years before, anticipated both Onions and Cort, our 
extracts from their specification shows. He had the reverberatory or 
puddling furnace, and came short of the present treatment only by 
allowing the process to go on spontaneously, instead of promoting it 
by the agitation of the semi-fluid iron.” 





Bow anp Barkinc Rarway.—This line is to be opened in a few 
days. It will shorten the distance to Gravesend and Woolwich from the 
Fenchurch-street Terminus. The new line joins the Tilbury Railway 
above Barking, passing over Bow Common through Bromley and 
West Ham. 

Fire at Cuetmsrorp.—On Friday evening a fire occurred on the 
premises of Messrs. Everett and Taylor, agricultural implement 
makers and ironfounders, Chelmsford. Amongst the property de- 
stroyed were all the valuable models belonging to the works and two 
turning lathes, valued at £100. The total loss of Messrs. Everett and 
Taylor is estimated to be at the least between £500 and £600; but 
they are insured to the extent of about two-thirds in the Equitable 
office. The building was insured for £100 in the Law Union Office. 
The exact cause of the fire is unknown. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tae CommencemMest o¥ THE Hotpeck Mecnanics’ InstiTuTE—COonvICcTIONS 
UNDER THE Factory AcT—Tue Lawp Suir neaR Wuitsy: Further Parti- 
culars: Letter from Mr. Fairbank, C.E.—MEMOBIAL TO THE LATE JAMES 
Montocomery—How a Cottier met ais Deatuo—New Savincs Bank AT 
SnerricLp>—NogrHenn Matrers: Shields Steam Ferries (Consumption of 
Smoke): Electric Teleyraph on the Bishop Auckland Branch Railway: Pro- 
posed Re-opening of * Drowned out" Collieries, dc—New GasOMETER AT 
Bury Sr. Epmunps—BoypE.t's Traction ENGINE—DaMaGE BY UNDER- 
mininc LanD-——A TuRBinE—EmPLoyMEeNntT AT MANCHESTER: Retrogression 
—East Inpia “ Cotron Company”—Licuts 1x Mines: Convictions at 
Bury, Lancashire—New Jewisn SYNacocve at M ANCHESTER—Gas EXPLo- 
sion at Lincotn—Corcuesten ITems—Tue New Covent GARDEN 
Taraisne—New Banaacks at NotrincuamM—ANoTHeR Ramway ComPEen- 
sation Case—Lavncn or A New STEAMER AT NoxtTu Suretps—Lorp 
Rosse AND THE Hor Summer Srory: Contradiction of the Canard—Im- 
PorTANT Mininc Case—Liverpoo. Mattress: The Dock and Harbour 
Board: New Town Hall for Birkenhead: A News Room with a Vengeance— 
Tue Essex AGRICULTURAL ASSOCIATION. 

Tue f undation stone of a new building for the Holbeck Mechanics’ 

Institute was laid last week by Mr. J. Garth Marshall, The building 

will be in the Italian style of architecture, faced with brick and stone 

dressings. It is from designs by Mr. E. Milnes, of Bradford, and will 
consist of three floors, the basement being appropriated to the 
resident’s offices, warming apparatus, &c.; the ground floor, which 
will be on a level with the street, the reading room, library, com- 
mittee room, and class rooms; the third floor is a lecture hal!. There 
will be five commodious class rooms, and the reading room and library 
will be 34 fect 6 inches by 24 feet 6 inches, and 14 feet high. The 
lecture hall, on the third floor, will be 69 feet 3 inches by 34 feet 
6 inches, the height being 21 feet. It will hold about 600 persons, and 
in addition to an orchestra at the south end, there will be two retiring 
rooms and an ante-room. The estimated cost of the building is 
£1,350, exclusive of fittings, of which £1,200 has been already sub- 
scribed, chiefly by the manufacturers and employers of labour resident 
in the township. The masonry has been let to Mr. Woolley, of Hol- 
beck, and the joiners’ work to Messrs. Midgeley and Ogden, Bradford. 

The building will be ventilated by Muur’s patert. 

Messrs. Jolin Horsfall and Sons, Hawkscloygh Mill, near Halifax, 
have been charge! before the county magistrates with three breaches 
of the Factory Act, the complainant being Captain Hart, sub- 
inspector of factories. The first charge was that of neglecting, on the 
27th January, to signify to the medical officer that an accident had 
happened to the right hand of a child; the second, neglecting to do 
the same when an accident occurred to a boy, on the 19th February ; 
and the third, the employment of a child under thirteeen years of age, 
on the 8th March, without obtaining a certificate from a schoolmaster 
of the child's attendance at school. Captain Hart only claimed the 
minimum penalty and costs, which were paid, the amount being 
£9 5s. 

Some further particulars are supplied, in addition to the meagre 
details current last week, in reference to the land slip near Whitby, 
and the consequent damage done to the Victoria Iron and Cement 
Works. ‘She subject was briefly noticed in a paragraph in last 
week’s Excincen. It was expected that the foundations of the 
engine-house and other buildings had been taken down to rock, but 
it is now discovered that they were laid on clay, and the consequence 
has been, that on the iron and cement stone and material being stored 
on the ground behind, the superincumbent pressure, there being no 
sufficient counteracting works on the south, forced the clay beneath 
outward and upward, and thus overturned the whole of the buildings, 
as well as carried away part of the masonry of one the piers. 
Mr. J. Forster Fairbank, C.E., of Scarborough, writes to the Leeds 
Mercury—which explains the accident as above—as follows :—* In 
the report of the meeting of shareholders of the Whitby Iron Com- 


much overrated, and that £2,000 was nearer the amount. Having 
seen the account in the papers, I visited the works, and having with 
great difficulty passed the sentries, who were guarding the approaches 
at all points, | was enabled to make an examination of the extent of 
the damage done, and also to form an opinion as to the cause of the 
disastrous occurrence I have no hesitation in stating that it will 
take upwards of £10,000 to put the works into a state tit for carrying 
on their operations with safety.” A correspondent of another journal 
says :—* About 100 years since a similar event occurred on the site of 
the Victoria Company's operations, Several thousands of tons of soil 
were then displaced, slipping from the top down to the front of the 
cliff. In 1886, the works of the Victoria Company were commenced, 
and at the time of the disaster two furnaces, four beating stoves, and 
an engine house, with requisite machinery, were complete. One of the 
furnaces was indeed in biast during the month of January last. In 
addition, there was laid on the works a quantity of iron ore. The 
weight of the buildings and stores has apparenly become so great as 
to press out towards the sea the soil on which they stood. The 
engine house is in utterruin. The furnaces have been removed 
en masse, and now stand in a slanting position. Part of the harbour 
wall is also carried away.” 

A stained glass window bas just been placed in the parish church, 
Sheffield, in memory of the late poet, Montgomery, a native of the 
town. The window is the gift of one of the churchwardens, Mr. J. 
Newton Mappin. 

Thomas Gregory, an aged miner, has met his death at the Soap- 
house Pit under the following circumstances:—In the pit is a long 
inclined tramway, running from the bottom of the shaft through the 
workings. ‘Two lines of rails are laid in the tramway, and an 
arrangement is in operation by which the full corves of coals, as they 
descend one line of rails to the bottom of the shaft, draw the empty 
corves up the other line. One of the regulations of the colliery for- 








bids the miners to ride upon the empty corves, on pain of being taken | 


before the magistrates and fined, and it is the duty of the person 
employed as hanger-on at the bottom of the shaft to see that no 
breach of the regulation is committed. When, however, deceased 
went to work, he got into one of the corves to ride up the tramway, 
and persisted in doing so though remonstrated with by Samuel Pegs, 
the lad employed to hang on. Before the two sets of corves met, the 
rope by which the empty corves were being drawn up broke, and 
the corves began to descend the incline. Gregory got out of them, 
and immediately he had done so the full corves, which were running 
down the incline with increased velocity in consequence of the break- 
age, knocked him down. He became entangled between them, and 
was carried to the bottom. His thigh was broken, his skull frac- 
tured, and he died of the injuries, 

The estimated cost of the new savings’ bank about to be erected in 
Sheffield is £3,500. 

Northern journals contain several interesting items of intelligence. 
The Shields steam ferries have been titted with new apparatus for the 
consumption of smoke. The Bishop Auckland Branch Railway is 
shortly to be supplied with an electric telegraph. The contractors 
of the Morpeth branch of the Blyth and Tyne Railway are forming a 
junction to unite Choppington colliery with the new line. The 
dividend of the Tynemouth Gas Company is at the rate of 74 per cent. 
Several experienced mining engineers have held a meeting in New- 
castle-on-Tyne to devise the best means of re-opening the numerous 
collieries on both sides of the Tyne which have ceased working 
within the last few years, owing to their being ‘‘drowned out.” 
The barriers which should have been left between the different mines 
have been broken down, and the water, accumulating in pits at low 
levels, has risen and forced its way into pits at higher levels, until the 
whole are under water. A committee was appointed to report upon 
the subject to a future meeting. 

A new gasometer bas been completed at Bury St, Edmunds under 
the superintendence of Mr. Jabez Church, of Chelmsford, and Mr 
G. R. Burnell, of London. The depth of the tank is eighteen feet six 
inches, and the diameter fifty-one feet. ‘ 

Messrs. Clayton and Shuttleworth, of Lincoln, have been making 
one of Boydell’s traction engines. It is to Le sent to Odessa. We 





noticed in THE ENGINEER 80 long since as July last an inspection of 
Mr. Boydell’s engines by General Menschikoff of the Russian service. 

Wright v. Raugeley was an action the other day in the Chester- 
field County Court for damages alleged to have been done to the 
plaintiff's land by undermining it. The damage complained of arose 
not ouly from undermining the land, but also from the traffic of the 
defendant’s carts backwards and forwards over it. The defendant 
paid £1 53. into court, and the jury awarded the plaintiff (who 
sought to recover £22 3s. 6d.) an additional £5, with costs. 

A turbine or patent vortex wheel has lately been erected at Holy- 
well Hall millworks, near Stamford, by Mr. C. B. Reynardson, for 
the purpose of driving, sawing, and grinding machinery. Says the 
Stamford Mercury :—* The waterfall in this case is fourteen feet, 
but the same turbine, subject to medification, is applicable for falls of 
from five to 100 feet. The power given out is the full available effect 
of the water, being fully one half more than can be got from under- 
shot or breast wheels. This turbine works as well in back or tail 
water as when clear of water. It was made and fitted up by Mr. 
Douglas, of Kirkaldy, Scotland, licensed by the patentee (Mr. Thom- 
son) to manufacture the wheels. 

The Electric Telegraph bas been carried to the Hythe at Colchester 
for the convenience of gentlemen engaged in trade and the military 
authorities of the camp. Apropos of the latter, a deputation has 
waited upon Major General Peel, the new War Minister, for the 
purpose of drawing his attention to its crowded state which has 
involved the necessity of a resort to the demoralising billeting 
system. It is not improbable that some additional buildings will be 
erected. 

Messrs. Lucas, the contractors for the new Covent Garden Theatre, 
are constructing, at Lowestoft, the roof, stage, and boxes. 

New military barracks are about to be erected at Nottingham, 
where it is understood that accommodation is to be provided for-1,000 
infantry and a corps of cavalry or artillery. 

“Dawson and Wife v. the Eastern Counties Railway Company,” 
was an important compensation case. The action, which was tried at 
the late Cambridge Assizes, was brought to recover damages from the 
defendants for the alleged negligence of their servants. It appeared 
from the statement of the female plaintiff that she and her daughter 
were in a train from Bury St. Edmunds to Cambridge on the 21st of 
October; that on their arriving at Cambridge the porters opened the 
doors of the carriages and called out * Cambridge, Cambridge ;” and 
that after her daughter and another young lady had descended from 
the carriage, which was a second class one, the plaintiff put her foot 
on the step and was about to get out, when the train suddenly went 
on again and she was thrown down on the platform with such violence 
that the neck of the thigh-bone was fractured, and she has since 
been, and, from the testimony of the surgeon, will probably remain 
for life, quite lame. The defence was that the porters did not open 
the carriage doors, but that before the train stopped the passengers 
themzelves opened the doors and got out of the train, notwithstanding 
that the porters frequently requested them not to do so, and that the 
plaintiff in so doing met with her accident, while the engine-driver 
denied that he ever turned on the steam again after the train had 
once been stopped. The jury found a verdict for the plaintiff, 
damages, £200. 

The last return of the state of employment at Manchester (March 
24th) is searcely so satisfactory. The number working full time has 
decreased by 210, the number working short time has decreased by 
266, and the number wholly out of employment has increased 497, 
being now 6,824. 

An “East India Cotton Company” has been established for the 
cultivation and purchase of cotton in India. Says the prospectus 
(from which we make a brief extract) :—“ Mr. Bazley informed the 
Manchester Chamber of Commerce, at its last annual meeting, that 
after a very careful analysis, he found that in cotton, in silk, in flax, in 
dyes, in oils, and other materials that enter into our manufactures, a 
sum was paid of £50,000,000 per annum, or ove million sterling per 
week, in excess of what ought to be paid; and this he attributed to 


pany (Limited) held in Leeds, it is said the damage had been very | OUT English capitalists (especially those most interested in the trade) 


not having invested any portion of their surplus wealth in the produc- 
tion and increase of these raw materials. The East India Cotton 
Company offers a remedy to the evil so far as cotton is concerned ; and 
by the scientific and improved cultivation of * India’s native plant,’ 
will inaugurate a new era in our domestic manufactures, and hasten 
the event foretold by the late Mr. Mackay (then commissioner to 
India of the Manchester, Liverpool, Blackburn, and Glasgow Chambers 
of Commerce), viz., that the day is not far distant when Lowell itself 
will be indebted to India for cheap cotton.” 

Three colliers have been charged at the Bury (Lancashire) Petty 
Sessions with using naked {lights in a dangerous part of the mine of 
Messrs. Wild, Hague, and Co., coal proprietors, Hopwood. Two of 
the men were convicted and committed to the House of Correction for 
six weeks; the other was discharged. 

A new Jewish synagogue has been opened at Manchester. 

A Mr. Stephen Freshney bas been the victim of a serious gas explo- 
sion at the Great Northern Hotel, Lincoln. A strong escape of gas 
being perceived, Mr. Freshney proceeded with the servant, who carried 
a light, to the cellar. After running the light along the pipes the 
meter was examined, but nothing being perceived the light was held 
closer to the meter, when a loud explosion took place, and a flame 
which burst up burnt all the hair off the head of Mr. Freshney, besides 
scorching the skin off the face, ears, and part of the throat. The 
sudden closing of the eyelids saved his visual powers. The man 
was also injured, but not so much so as the master, who was bending 
down over the light to trace the source of the escape. It is stated 
that by some accident a portion of the meter had been broken away. 

A few days since Messrs. T. and W. Smith, of the Limekiln Shore, 
North Shields, launched a pew iron auxiliary screw steamship, of the 
following dimensions :—Length, 200 feet; breadth, 30 feet; depth, 
18 feet. The vessel is named the Havelock, is inte: ded for the East 
India trade, and will carry 1,200 tons of cargo at a draught 
of 15 feet water. The engines, of 90 horse power, will be fitted in by 
Messrs. R. and W. Hawthorn, Newcastle. 

Lord Rosse, whose name has been associated in almost every 
journal with absurd predictions of an intensely hot summer, writes to 
one of the papers for the purpose of contradicting the report. His 
lordship wisely observes, that “ he has never expressed any opinion on 
the subject.” 

At the South Lancashire Assizes, Griffiths v Gidlon was an action 
brought to recover compensation, with damages, for several personal 
injuries which the plaintiff bad sustained in consequence, as he 
alleged, of the neglect of the defendant and his servants. The 
defendant pleaded the general issue, and also a special plea alleging 
that, at the time of receiving the injuries in question, the defendant 
was his servant, and working for him tor wages. It appeared that in 
the month of October the detendant was sinking a shaft in the town- 
ship of Hindley, for the purpose of working a new vein of coal, and 
the plaintifl was engaged by his manager, at 4s. 6d. per day, to assist 
in the work. ‘Two buckets were employed in the operation, which 
were filled by the men at the bottom of the pit alternately with 
water and “ stuff,” and raised and lowered by a steam-engine. On 
the morning of the 26th of October, at balf-past three o'clock, the 
plaintiff was in the pit, and the bucket had been filled with water, and 
raised in the usual way; but in being emptied it became uuhooked, 
fell down the pit, and inflicted upon the plaintiff injuries of so severe 
a character that he was confined to bed for a week, and had not 
since worked. He could walk about with a stick, bat was unable 
to lift any weight, while he had a wife and four children depending 
upon him for support. In order to show negligence on the part 
of the defendant, evidence was given on the plaintiff's part to 
show it was the breaksman’s duty to draw a “ giddy” or slide across 
the mouth of the pit, but that they did not do so in this instance, and 
were not in the habit of doing it, except when the bucket came up 
withearth. The plaintiff had noticed this neglect, and had complained 
of it some two or three weeks previously ; but he said the use of the 
“ giddy” might have been dispensed with if the barrels had had slung 
hooks, which they had not. Another ground taken by the plaintiff's 
counsel wes, that there was not sufficient superintendence at the 
mouth of the pit, and more experienced persons ouglit to have been 





employed.—Mr. Monk called witnesses to prove that the machinery 


used was of the ordinary and proper kind—that it was in 
gvod condition—that the persons at the mouth of the pit were per- 
sons of competent experience, and that upon their part there was no 
neglect whatever. The suggestion of the breaksman was, that the 
hooks had not been properly fastened at the mouth of the pit.—The 
learned judge, in summing up, told the jury that although the de- 
fendant would not be liable for negligence of a fellow-servant of the 
plaintiff—the plaintiff also standing in the relation of servant to him 
—yet he would be liable if the machinery were unsuitable and not 
well constructed. The evidence showed that he was at the pit nearl 
every day, and saw what the machinery was and how it worked. He 
would also be liable if the general system of working were lax and 
inefficient. He had full opportunity of knowing what the system of 
working was, and if he allowed an improper system to be continued 
he would be responsible for the consequences.—The jury found for 
the plaintiff, damages £100. 

Mr. Rankin’s motion, before the Liverpool Docks and Harbour 
Board, “That, on the earliest convenient day, this board do resolve 
itself into a committee, for the purpose of considering plans of dock 
improvements and extensions in the entire property of this trust on 
the Lancashire side of the Mersey, and the time and order in which it 
is desirous that these improvements should commence,” has been 
adjourned till after the decision of Parliament on bills now pending 
on the subject. 

A new Town Hall is contemplated for Birkenhead. 

Everything is on a monster scale in Liverpool. Thus the Exchange 
News-room—according to the evidence of Mr. Younghusband, the 
seeretary, before a select committee of the House of Commons—is 
supplied with 2,100 London, Liverpool, and Manchester papers 
weekly, in addition to a large number of foreign and periodical jour- 
nals In 1857 the number of subscribers was 2,028. The gross re- 
ceipts of the news-room for the last eleven years were as follow:— 
1847, £7,053; 1848, £6,934; 1849, £7,180; 1850, £7,639; 1851 
£7,907 ; 1852, £8,156; 1853, £8,512; 1854, £9,425; 1855, £9,057: 
1896, £8,962; 1857, £9,003; making an aggregate of £49,837...” 

Mr. Du Cane, M.P., has been appointed president, and Mr. Emson, 
secretary, of the new Essex Agricultural Society, which will hold its 
first meeting in June. Agricultural implement makers are to be 
allowed to exhibit implements, not for competition, on a ticket to that 
effect being attached to them. 

Errata.—In last week’s notes, in the first paragraph referring to 
the Admiralty inquiry at Wisbech, for “Guylieru,” read “ Guy- 
hirn.” Also, in the notice of the proposed permanent fund for colliers, 
for “ £6,500,” read * £65,000.” 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond.—Extra 


































































sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
Dis. i 
45.4, p.ct. isa bend 
IRON, English Bar and Bolt :— IRON, Swedish, Indian m= 16 00 $ 
in London . . 3}, ASSOFEMENES 66.000 aid $ 
in Wales..... wo0 , | RussianCOND ,, » 17100 3 
in Liverpool ociee ” 0 » | STEEL, Swedish Keg, nom.,, 22 10 0 
2 § | Staffordshire » 8 00 14 | rage ” 33 00 
= | Sheet, Sngl. a» 9100 , } oon _ ’ 
: 2/ Dvi. Z» M OO ,, | SPELTER, onthe spot....,, 26100 ,, 
33 ff eeewes sin» 9 00 ,, || To arrive... » 26100 nett 
2& @ | Rod, round a 8 00 ,, | ZINC, in ets. -» 8300, 
A § (Nail Rod,sq.F Zn» 900 ,, | COPPER, ‘ile, 14 to oa 80s 
SHIPPING IRON, ~ : Tough Cake «004+ 
Bg te Bars. se. 2 ” . . : 2) Sheathing and Boits 
peet, Single ..... Sem (3 covcece 
"Pouble.. JESS» 1 00 5, 
SE » 9 00 ,, 
& 
SEZ» $00 . 
Nail Red, Square. JR ™, 8 00 = ,, . 
IRON, Rails,in Wales, cash » 6 00 nett Russian.. ....... ’ 
» Gmonths» 6 50 ,, | LEAD, British Pi - 
in Staffordshire» 7 00 ,, = 
Railway Chairs, in Wales» 4 50 ,, 
” inClyde» 459 , ” 
Pig No. 1, in Clyde.... 2166 2 
oa as « a a” 216 ,, oe ii ” 
No.1, in Wales... 000 , 114 00 nett 
No. 1, in Tyne and Tce: - » | 8 60 « 
Ditto, Forge ........00 0 _ ¢ 9 
Staffordshire Forge Pig th 2186 8 
(all Mine), at the e006 «© 1186 ,, 
Works, L. W., nom.. 166 ws 
Welsh Forge Pig (all 0 00 | 1136 ,, 
Mine), at the Port.. ” aad _- i 
Acadian Pig, Charcoal... ,, 8150 - " 
Scotch Pig, No. 1, in 4 . - prin 13 0¢ 32 
SienAOh <osscsses ats } 3100 ow | QUICKSILV  prib 0 20 od 
RalLs are without alteration, 
Scotcu Pie 1RoN has fluctuated but little during the past week, and closes 
ata slight decline. Mixed Nos, G.M.B. f.o.b., at Glasgow, 55s, Gd. per ton ; 
t gow, 1 ; 


No. 1, Gartsherrie, GOs. perton, ‘The shipments for the week ending the 
3lst inst. were J3,000 tons against 7,900 tons the corresponding week last 
year The stock on warrants is about 90,000 tous, and that in maker's yards 
is about 100,600 tons. 

SPELTER is quoted at £26 5s. to £26 10s. per ton. 

Coprek.—But little business transacted in this article. 

LEAD continues without alteration, and a moderate business doing. 

TiN (English) is in timited demand. WVanca is vifering at £114, and Straits 
at £112 per ton. 

Tin PLates.—There is little inquiry for this article at present. 

MOATE and CO., Brokers, 65, Old Broad-street. 
London, Ist April, 1858. 












TIMBER. 
| 
1857. | 1858, 1857. | 1858. 
perloand— £ 8. 4 8.| £ 8. 2 8. perlond—£ 8. £3) 4 8 £ 
10 1l © 14 0 Yel. pine, per reduced C. } 
3 | 410 415 Canada, Ist quality..J8 © 20 0/16 10 1810 
5 45 410 2nd do... 1010 11 © 111012310 
St. John’s, N.B., yel. 5 © 6 0} 510 610 Archangel, yellow..15 @ 0 0,17 0 17 10 
Quebec, oak, white... 510 610) 6 O 610 St, Petersvurg,yel.. 910 13 0) 16 01610 
rch...eee 4 0 0 O} 5 0 510 Finland... 9 @ 21 0} 10101210 
310 510; 5 O 510) Memel... weoee 9 O14 0'12310185 0 
Dantzic, oak .. i 7 ©| 6 © 7 O ‘Gothenburg, yellow. 9 0 12 0 11 015 0 
fir.. 15 310} 310 4 5 white.10 @ 11 0)10 012310 
Memel, fir. 6 410 315 415 Gefle,yellow,14%..J1 0 1110; 9101110 
Riga.... 215) 4 0 410 Christiania, perC. ? | 
Swedish + 213 215; 3 & 38 it 12ft. by3 by 95 0 0 0 0/126 030 0 
Masts,Quebecrd pine 6 0 8 0) 6 O D9 ¢ in. .....yellow 
ylpine5 07 0!'608 0 white....0 0 0 0,18 026 0 
Lathwood,Panwc.fm 6 0 0 6 9 © 10 O Deck Plank,Dnts ( 
Memel...0 0 0 0/ 0 000 | perdoftdin..g 1 110; 1 0 110 
. Peters. 7 0 08 0 12 0 O O Staves, perstandard M 
Deals, per. 12 ft. by Sby9in. | Quebec, pipe.......80 © 0 0/90 095 0 
Quebec, white sprucel4 10 18 6/18 021 0 puncheon..20 0 22 0) 20 0223 0 
red pine... 0 0 0 0; 0 0 0 Baltic, —- 1 ax ( 0 
At.John,whiterpruceld 015 01161019 0, pipe........ 160 0165 9) 100180 


LicgntinG 1n Newcastite.—The Newcastle Journal notices an 
experiment made in regard to public lighting in that town, with the 
view of substituting in large open spaces, such as squares, &c., one 
large lamp of great illuminating power for several smaller ones. 
The lamp employed is already in use in some other large towns, and 
has two rings, one with eleven burners and the other with eight. 

Tne ATLANTIC TELEGRAFH.—For the approaching trial the 
Atlantic Telegraph Company appear to have made very complete 
arrangements, through their engineer-in-chief, Mr. Bright, who has 
been some days at Plymouth. The staff of telegraphic clerks en- 
gaged last year has been retained, and some of them, under the 
guidance of Mr. Whitehouse, the electrician, are perfecting them- 
selves in their future employment by transmitting and receiving, 
through the 2,630 miles of wire now at Plymouth, the class of mes- 
sages anticipated on the closer junction of England with the United 
States and the continent of America. 

Tue Iystircrion oF MecuanicaL ENGINeErs proposes to hold 
an extra meeting in the autumn at Newcastle-on-Tyne. An 
influential local committee has been appointed, composed of the lead- 
ing mechanical engineers of the district, to carry out the views of 
the council. Mr. Fenton, of Low Moor; Mr. Fothergill, of Manches- 
ter; and Mr. Marshall, of Birmingham, are appointed a deputation 
from the council to meet the local committee in this town, to aid in 
the arrangements. The meeting, which is expected to be a very —— 
ful one, will be held during the last week in August or the first — 
in September. Mr. John A. Haswell, of Gateshead, will act as loc 
secretary. 

















Arrm 9, 1858. 





ba Bt th Sant 








275 








TUCKER AND BLAXLAND’S 


IMPROVEMENTS IN 


FURNACES. 


PATENT DATED 25TH AvucGust, 1857. 








Tus invention, by Rear-Admiral Tucker, and George Blaxland, 
superintending engineer, Sheerness Dockyard, consists in arrange- 


ments in furnaces, the objects of which are, first, the generation from | 


the fuel consumed in such furnaces of as large an amount of heat as 
it is possible fur it evolve; and, secondly, the transfer to the sub- 
stance or substances to be evaporated of as large a portion of the 
heat generated as it is possible to extract from the products of com- 
bustion before they pass away into the atmosphere. 

To attain both these objects, and at the same time to construct fur- 
naces at a reasonable cost, the patentees place within furnaces a series 
of hanging and rising bridges, or complete box composed of fire- 
clay ; such blocks or bridges being placed at suitable distances apart, 
and perforated or not with numerous holes, as may be required. The 
arrangement also provides for the admission of air to the gases 
evolved from the fuel by means of apertures formed through the bridge 
which supports the fire bars, and below the level of the fire bars. In 
some cases it is proposed to form the heating surface of boilers to 
which the furnaces constructed according to this invention are ap- 
plied, either wholly or partially of corrugated metal; but the pa- 
tentees do not claim the use of corrugated metal in boilers as it has 
before been so applied. 


FIG.4, Fic .3. 


THHB AT 





4 
y 
" 


TOTTETTHTRTETT 








Fig. 1 is a longitudinal section, and Fig. 2 a transverse section of 
a eylindrical boiler with an internal furnace, in which a series (con- 
sisting of any convenient number) of fire-clay blocks or bridges is 
introduced. A, A', are the hanging, and B, Bb}, the rising bridges. 
The fire bars C are supported by the first rising bridge B, as shown, 
and this bridge is perforated for the admission of air below the level 
of the fire bars, as shown by the dotted lines in Fig. 1. D is a per- 
forated pipe entering from the back of the furnace. Through this 
pipe a second supply of atmospheric air enters to the gases between 
the bridges A!, B'. One modification of the above arrangement is 
made by having two hanging bridges and one rising bridge in com- 
bination with three complete bridges, such holes in any two contiguous 
bridges being placed at different levels, each of which is perforated 
with numerous holes. Another modification consists in making the 
flue of the boiler corrugated from a short distance behind the fire 
grate to the end. 

Large cylindrical boilers the patentees propose to make with two 
sets of internal furnaces one above the other. The number of fur- 
naces being greater than usual,’ their number being increased and 
their sizes diminished, the flues being constructed as above described. 
Figs. 3 and 4 represent a longitudinal and half transverse section of 
a marine boiler with three internal furnaces and return flues above. 
Each furnace is furnished at the back with a rising block or bridge A 
of fire-clay or fire-brick, which extends up to the crown of the flue, 
and against which the gases evolved from the fuel impinge. In each 
upper flue four hanging bridges A, Al, AU, A", and three rising 
bridges B, Bi, Bu, are placed. 

The blocks or bridges’ may be fixed in the furnaces by means of 
pins projecting from the farnace surface, or bands of metal attached 
to the surface; but in the experiments the patentees have made they 
have found it only necessary to fix them in place by means of ordi- 
nary lire-clay. 





LENOX’S APPARATUS FOR SOUNDING ALARUMS AT 
SEA 


PATENT DATED Ist SerremBER, 1857. 


Tits invention, by George William Lenox, of the firm of Prown, | 


Lenox and Co., of Billiter-square, consists in improvements in ap- 
paratus for sounding alarums at sea. For these purposes, in con- 
structing buoys, floating lights, and other floating bodies anchored at 
sea, they are made with keels, or so that they will turn with the tide, 
and through or under such floating bodies, passages are formed below 
the lines of floatation, through which the water will flow, and within 
these passages the lower parts of undershot wheels are applied. On 
the axes of the water wheels are cranks, which give motion to rods 
which pass through guides near their upper ends. At the upper 
parts of such floating bodies are fixed bells, the hammers of which 
are mounted on weighted levers, and as the upper ends of the connect- 
ing rods are raised they come under, lift, and pass the tail ends of the 
hammer levers, which descending by their weights strike the bells. 
The illustration shows a section of a buoy having apparatus con- 
structed according to this invention. The form or shape of the buoy 
may be varied; the interior construction, however, in each case being 
such as to enclose sufficient space to give the floatation required, and 
yet leaving space sufficient for receiving the mechanism. The form 
of the buoy shown is similar to that of those before made, where the 
mooring is at the upper end of a concave or conical space formed on 
the under side of tle buoy. In the lower part of the buoy is a 


channel a, a, which passes through the buoy, within which channel 
the floats of an undershot water wheel work; the other parts of the 
wheel work in a chamber or space above the channel a,a. The buoy 


) has a sadder or fixed projection ) to cause the buoy to turn to the 
tide in order that the water may flow through the channel a, «, 
whether the tide be for the time being rising or falling. The shaft or 
axis c of the water wheel turns water-tight in bearings 4, d, at the 
sides of the chamber, within which the water wheels turn, At cach 
end of the shaft or axis c is formed or fixed a crank e, to which a 
connecting rod f is attached, which connecting rods are forked at the 
upper parts, and they slide through sockets g which turn on axes 
carried by bearings h, which are fixed to the bar or angle iron j, as 
shown. At the upper end of each of the forked connecting rods is 











fixed a bark, on the ends of which the ends of the levers , /, are 


supported. In the upper part of the buoy is formed a passage m, m, 
within which a bell x is hung, and which from time to time is struck 
by hammer heads 0, 0, which are on levers, which are alternately 
acted on by the connecting rods p, p, which at their lower ends are 
attached to the levers /,/. By thus applying bell apparatus to a buoy, 
there will at.all times be a constant ringing of the bell, so long as 
the water is flowing through the channel a, a; and thus in the case 
of fogs or mists notice will be constantly given. ‘The apparatus for 
giving motion to the hammers of a bell may be greatly varied. 

The apparatus may be applied to the stern of a ship, so that by the 
use of a water wheel floating on the surface of the water, and which 
is caused to turn by the flow of the tide or current, motion is given by 
a connecting rod to a lever which carries a hammer head. In this 
case the bell is fitted at the level of the rail at the stern of the vessel, 


THe GovernMENT AND THE Barracks Covrrrition: STATE 
or Barnacks.—At the recent interview of a deputation from the 
Royal Institute of Architects with Lord John Manners and General 
Peel, at the office of Public Works, Mr. Godwin said it was notorious 
that competitions fail to produce those results which might be 
| expected, from want of confidence on the part of architects in the 
tribunal—want of faith; and if the Government of the country 
| should break faith, it would be nonsense to expect any improvement 
| elsewhere. He would not dwell on the question of justice to the suc- 
| cessful competitors, which had been already urged, but would confine 
himself to an observation growing out of recent personal examination 
of the metropolitan barracks, where he had found exhibited the 
greatest want of professional knowledge in respect of sanitary 
arrangements, and the greatest contempt for human life. Govern- 
ment had appealed to the whole body of architects for suggestions in 
respect of the construction of barracks, and had received an amount 
of information which could scarcely be added to. The condition of 
barracks showed that the present system under which they were built 
| had failed, and that civil architecis should be calied in: and the 

architects who should be called in were those who had shown their 
superiority in the competition. Ile would further point attention to 
the fact that the system under which the military buildings were now ex- 
ecuted was exactly such as would lead one to expect insufficient results 
Hehad in his possession letters from various stations showing that while 
the work was done by the civil officers, known as clerks of the works 
and foremen of works,they were not recognised, and the credit—such as 
it was—was taken by engineer oflicers, notoriously unacquainted 
| with architecture and construction. It was not to be wondered at, 
| Gator, that we should find barracks altogether ill-adapted for 
their requirements, and dealing death upon those who inhabit them. 
| General Peel said he desired first to exonerate himself from any re- 
| sponsibility in respect of what had been done by his predecessors. 
In consequence of the statement in the memorial that thousands of 
pounds had been spent in barracks since the competition, he had 
applied for information, and the reply (which he read) was to the 
effect, that whatever had been spent had been for works determined 
on before the competition took place. Barracks were talked of for 
Nottingham and Glasgow, and he should certainly consider himself 
bound to offer the superintendence of these, although comparatively 
small matters, to the successful competitors in the late competition. 
Touching what had been stated by Mr. Godwin as to the condition of 
our barracks, he could only say he deplored it, and that a committee 
had been appointed to examine them, and eflect such improvements 
as could be made.—TZhe Builder. 











| Space or separate boiler, 





SOCIETY OF ARTS—EXHIBITION OF 

INVENTIONS. 
On Monday last, the tenth annual exhibition of inventions at the 
Society of Arts’ rooms in John-street, Adelphi, was opened to the 
public. No one can visit these annual collections of models, draw- 
ingsand works of use and ornament, without discovering that con- 
tinual progress is being made, not merely in special classes of 
subjects, but in the character of the exhibitions themselves; and 
were it not for the short time during which they are open to the 
public, we doubt not that many persons would contribute to them 
who now hold aloof. To fairly illustrate an invention, necessitates 
the expenditure of both time and money, and when much of these 
are required, many hesitate before entering their names as exhibi- 
tors, inasmuch as advantage can only be taken of a single month 
during which the exhibitions are open for the sacrifices made 
in providing models, Xc. As in another part of our 
impression we have offered some general remarks on the cha- 
racter of this year’s exhibition, we shall here confine ourselves to 
an account of such of the objects exhibited as appear to demand 
special notice ; and as descriptions of a great number of the 
things contained in the collection have already appeared in our 
columns, a very brief notice in such cases will suffice. As upon 
former occasions, a rude though sufficient classification of the 
articles exhibited has been attempted on the present occasion ; 
and we find the catalogue arranged under the following heads— 
namely, engineering, mining, and railway mechanism, &c., 
machinery and manufacturing appliances; naval and military 
appliances; philosophical apparatus, &c.;. agricultural imple- 
ments, machinery Ne.; building, sanitary, and domestic appli- 
ances; miscellanea; and, lastly, the collection of drawings of 
machinery and appliances referable to several of the foregoing 
classes. 

The catalogue commences with a description of the reciprocat- 
ing furnace bars of Mr. John Chanter, of, Bow, and which have 
been already fully described in Tur ENGINEER. 

We next have an extraordinary boiler, by Messrs. G. and W. 
Steel, of Richmond, Surrey, and having a name as singular as its 
nature. The ‘ double-backed double boiler” consists of two 
pairs of almost semicircular shells, each pair forming a water 
One pair of shells or boiler, being 
smaller than the other, goes within it, and the products of com- 
bustion pass between the two; the two pairs of shells or boilers 
are connected by two tubular water spaces, one at the front and 
the other at the back end. 

Messrs. Taylor and Rolfe, of Northill, exhibit a boiler having 
a water chamber within the flue, and communicating with the 
outer boiler by pipes. This boiler was described in Toe ENGINEER 
of 20th September and 23rd October last. 

Mr. Sees, of New York, exhibits his feed-water heater, con- 
sisting of a coil of pipes placed in the smoke-box, and which, if 
the boiler to which it is applied is badly constructed, is calculated 
to do some good ; otherwise its use is doubtful. 

We next notice Mr. Mann's (City Gas Works) safety apparatus 
for steam boilers—the object of the invention being to keep a 
check upon those in charge of boilers, by showing whether the 
gauge cocks have been examined at the proper intervals. This 
apparatus was described and illustrated ina late number of Tur 
ENGINEER. 

Messrs. Mather and Platt, of Salford, exhibit their mercurial 
compound steam and vacuum gauge, the object of which its name 
sufficiently indicates. 

Mr. Cadman, of Bridgend, exhibits a hot and cold blast pres- 
sure gauge, and a blast whistle for indicating respectively the blast 
at furnace tuyeres and loss from leakage, and for giving an 
alarm when the pressure is less than that required. 

Messrs. Brown and May show their sluice valves, opened by a 
single turn of the spindle, by means of rack and pinion, 

Several examples of india-rubber valves, by Messrs. Perreaux 
and Co,., of Mark-lane, are exhibited, some of them of large 
diameter, This ingenious application of india-rubber to the 
manufacture of pump valves has already been fully described in 
Tut ENGINEER. 

Messrs. Botton and Son, of Clerkenwell, exhibit their sluice 
valves, fitted with loose face plates having an elastic packing 
behind them. By this arrangement the loose face plates adjust 
themselves perfectly to the valves, and so ensure a true contact 
between them. 

Mr. David Falconer, of Paisley, exhibits a novel arrangement 
of oscillating pumps, consisting of two leather or india-rubber 
chambers, opening and shutting like bellows. A forked pipe 
connects the two chambers at top. This pipe serves for a 
delivery pipe, and, upon being rocked, by means of crank and 
connecting rod, backwards and forwards, clintatily draws water 
into the chambers and expels it from them. 

Mr. J. W. Lord, of Leeds, exhibits M. Dubrulle’s miners’ 
safety lamp, arranged so as to extinguish the flame upon the 
lamp being opened. This lamp has been fully described in Tuk 
ENGINEER. 

Mr. Herbert Mackworth, of Bristol, exhibits a model of his 
machine for crushing and dressing metaliferous slags and 
stones ; also a model of a machine for crushing shale containing 
ironstone, and one of his coal purifiers. These inventions have 
also been described and illustrated in Taz Enornrrr. 

Mr. Rennie, of Netherwood, exhibits a model of a trap door 
fur mines and collieries, by which the door is opened when a 
wagon passes, and closed again after it has passed. An 
arrangement of this kind would, doubtless, prevent many acci- 
dents in mines by insuring the ventilation not being disturbed 
by doors being accidentally left open. 

Mr. W. Bridges Adams shows specimens of his double and 
single-headed suspended girder rails, as also of his improved fish 
and bracket joints for ordinary double-headed rails; also his 
method of securing ordinary fish bolts by driving plate wedges 
between cach pair. He also exhibits models of his horse-foot 
railway wheels having an clastic steel band or wooden hoop 
between the tyre and the wheel to prevent vibration, These 
inventions have already been fully described in THe ENGINEER, 

A cottar-joint chair and cottar-joint clutch are exhibited by 
Messrs. Taylor and Worswich, of Ipswich, designed for securing 
the ends of railway bars, whether the joints be made in the chairs 
or suspended between them. 

Mr. Butterworth also shows a method of securing the ends of 
rails by driving a circular pin in between the ends of the rails 
which have semicircular recesses in the web part, into which 
the pin fits. 

Messrs. Thomas Wright and Co. of George-yard, Lombard- 
street, exhibit their system of permanent way, which has been 
already fully described in THE ENGINEER. 

Mr. Vickers, of the Atlas-works, Sheffield, exhibits a model of 
Whitworth’s self-acting signal apparatus and announcing bell, 
for setting signals and giving an alarm, by the passage of the 
engine over levers acting upon such signals, 

Mr. Harrison, of Homerton, exhibits a model of a switch point 
and signal controller for railway junctions. The arrangement is 
designed to set signals at points so as to prevent trains being 
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attempted to be shunted from one line to another without the 
points being properly set. 

Messrs. Young and Poole, of Hull, exhibit a model of Mr. 
Gibson’s self-acting railway signal and telegraph, the object of 
which is to give notice of the passage of one train to another 
following it, the signal continuing to be exhibited until the 
first train has travelled some 1,000 or 1,500 yards, when the 
engine sets the signal back again, and so removes the caution 
against the approach of the following train. 

Mr. W. Bond Paul, of Langport, exhibits models of a railway 
signal, consisting of a series of electro-magnets placed along the 
line. When these electro magnets are in operation, they are de- 
signed to attract a disc attached to a lever on the engine, com- 
municating with the steam whistle. : 

Mr, W. H. Myers, of Whitechapel, exhibits models of his 
arrangement of signals for communicating between passengers 
and guards, and the drivers of trains. The signals consist of 
lamps and semaphores, capable of being worked from each com.- 
partment of the carriages after breaking a glass cover protecting 
each handle. Arrangements are also proposed for sounding the 
engine whistle by the guard, or (by means of a clip fixed upon 
the lower flange of the rails) by station mesters. The communica- 
tion between the several carriages is made by rods and chains. 

Mr. Morris, of Earl-street, exhibits a model of Sutherland’s 
railway brake, consisting of friction drums fitted to the axles of 
all the carriages, the several brake bands being acted upon by 
a shaft running along the train. 

Mr, W. Paxon, of Skinner-street, Snow-hill, exhibits a model 
of a brake acted upon by the buffers, the carriages being capable 
of being immediately moved backwards, without waiting for the 
recoil of the springs. 

Mr. Finch, of Chepstow, exhibits a model of his brake for 
railway trucks, compensating for the wear of the blocks. This 
brake was lately described and illustrated in Tne ENGINEER, 

Mr. George Inman, of Poplar, exhibits a model of a locomotive 
engine, as he says, for economising power, by causing steam to 
expand in a series of hollow chambers, arranged round the axle 
of the driving wheels, and carried by them. These chambers 
are supplied with steam through the arms of the wheel. Rods 
with feet attached to them are operated upon in succession, and 
are made to press against the ground, and so drive the engine 
forward. 

Mr. O. H. Hodges, of Finsbury, exhibits a model of his plan 
of expediting town postal communication. The arrangement 
consists of a subterranean tube, having small carriages travelling 
within it, for receiving the letters dropped into the pillar letter 
boxes. 

Messrs. Davis and Hunt exhibit Mr. Aitchison's (of New North- 
street), omnibus and carriage brake, so arranged that when the 
horses stop the backward thrust of the pole acts by means of 
brake blocks upon the wheels, 

M. de Tivoli exhibits a model of a cab-omnibus, which consists 
of two series of Hansom cabs, arranged back to back, and so 
constitute a cab-omnibus. The wheels of the model are De 
Cristoforis’ conical ones, which look very much as if they had 
broken down, the plane of them lying at an angle of forty-five 
with the vertical. These wheels appear to us about as far pre- 
ferable to ordinary ones as bow legs are to straight ones, 

Mr. Francis Parker, of Homerton, exhibits an invention for 
omnibuses, consisting of a glass tube full of balls, which are 
allowed to drop one by one into a receptacle and strike a bell on 
the entrance of passengers. 

Mr. Charles Morton, of Hanley-street, Camden-town, exhibits 
a model of carriage door shields, consisting of two metal plates, 
one folding over the other, fitted at the hinge edge of the doors 
so as to prevent the possibility of the finger being crushed. 

Mr. John Clarke, of Shiffnal, exhibits tubular carriage shafts, 
asserted to be stronger and cheaper than wooden ones, 

Mr. T. L. Scowen, of Stoke Newington, exhibits models of 
fin-expanding canopies for carriages, omnibuses, boats, &c. These 
canopies are constructed on the principle of the fin of a fish, 
which enables them to be made of any shape or size. A canopy 
large enough for an open carriage when folded lies almost in the 
compass of an umbrella. 

Major Vandeleur, R.A., of Woolwich, exhibits a drawing of 
his syphon smokeless air furnace, resembling an inverted 
syphon, in which the coal is thrown on at one end, while the 
flame issues from the other. 

Mr. R. Morrison, of Neweastle, exhibits a drawing of bis 
conical flue and double chimney steam boiler, which was fully de- 
scribed and illustrated in Tux ENGINEER some time since. 

Messrs. Galloway and Sons, of Manchester, exhibit Mr. Scott’s 
(of Philadelphia) arrangement for generating steam by injecting 
into a heated metallic vessel atmospheric air and water com- 
bined, the water in the form of spray. This is stated to produce 
a greater amount of mechanical power with a given quantity of 
fuel than steam generated from water alone. 

Mr. Thomas Baldwin, of Bury, exhibits a drawing of his indi- 
eator for registering pressure, by which may be ascertained 
whether the engine has a constant or variable velocity, or a 
constant or variable pressure acting on the piston. 

Mr. J. G. Jones, of Chelsea, exhibits a drawing of a mercurial 
alarum steam pressure gauge for giving an alarm at any desired 
pressure, and so arranged as to prevent the waste of the mer- 
cury by its being blown out of the tube. 

Mr. Moy, of Clifford’s-inn, exhibits a drawing of his steam 
engine. In this arrangement the boiler and jacket of the cylin- 
der are kept fully charged with water, heated to a high tempera- 
ture, no steam being, however, allowed to be formed. +. given 
quantity of this water is delivered by valves into the cylinder, 
where it is converted into steam of a high pressure. This steam 
expands as it drives the piston of the cylinder, and is then passed 
into avondenser, and the water pumped back into the boiler. 

Mr. R. E. Hodges, of Southampton-row, exhibits a drawing of 
his india-rubber accumulators applied to boring-rods. They are 
also useful for a cable and towing spring, and for driving small 
machinery. 

Messrs. Irlam and Bethell, of Manchester, exhibit drawings of 
their railway crossings, also oftheir railway turn-table, described 
in Toe Enainerer of 2ist August last. They also exhibit a 
drawing of a turn-table constructed principally of wrought iron, 
which, when not in use, rests on a solid bearing. When required 
to be turned, the weight is brought, by a few turns of a handle, 
upon the central pin. When the table is down it forms as firm 
and steady a road as any other part of the permanent way. 

The above notices embrace all our space will allow us to say 
on the first division of the exhibition, viz., the engineering, 
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ON PAYING-OUT AND REPAIRING TELEGRAPH CABLES, 
By Mr. C. F. Wenp, Assoc. Inst. C.E. 


(Concluded from our last.) 


Wira regard to the assertion that a large wire conducted more 
slowly than a small one, it was argued that although when the 
area of the wire was increased, the inductive surface was also 
increased, yet the ratios between the two were not the same. 
For, if the diameter of the wire was doubled, the area would be 
increased four times, and the resistance would, consequently, be 
reduced to one-fourth; yet the surface, and, consequently, the 
inductive action, would only be doubled. [t was believed that 
by doubling the diameter of any wire, and coating it to the 
same depth with gutta-percha, signals would be obtained in half 
the time. 

It was remarked that the great experiment of the Atlantic 
Telegraph had the best wishes of all engineers; but it was felt 
that sufficient attention had not been paid, either to the mechan- 
ical appliances, or to the construction of the cable itself, which 
the vast importance of the undertaking demanded. The cable 
had not been submerged in its entirety, and tested in that state, 
to ascertain its condition. Nor had avy effort been made to 
determine what would be the effect upon the gutta-percha 
core of a pressure of three or four tons to the inch, at a depth of 
2,000 fathoms. The failure was stated to have occurred when 
the cable was momentarily left in the charge of a workman ; but 
it was much to be deplored that so great an enterprise remained, 
even for an instant, in the care of unscientific hands. Nor did it 
appear to have been necessary, for an experienced member of 
the scientific staff was at the time on board the “ Agamemnon,” 
where his services could not possibly then have been required. 

The Institution was under great obligations to the authors of 
the first paper under diseursion, who were the first to treat this 
subject in a logical manner, and to bring to bear upon it mathe- 
matical and mechanical knowledge. At the same time there 
were so many novel elements involved in its consideration, that 
it was hardly possible to do more than attempt to approximate 
to general prineiples, without finding the exact amount of strain 
that the cable would be subjected to. 

In the commencement of thediscussion it had been said that 
it was impossible theré could be any “waste ;” and this position 
had been illustrated by a model, in which a chain was suspended 
and payed out from a cylinder, showing exact agreement between 
the length payed out and the distance traversed. Had, however, 
the chain been coiled upon a larger or smaller part of this cylinder, 
either the ration would have been brought to a stand still, 
or more cable would have been payed out than was due to the 
distance traversed by the cylinder. It had also been said that 
whether the cable was payed out in air or in water, the circum- 
stances would not be modified to any material extent. Now, a 
bar of iron 1 inch in diameter, and 2 miles in length, would 
weigh 13 tons; and if this was suspended vertically in the water, 
the resistance at 5} miles per hour would amount to 50 tons. 
When the vessel got into motion the bar would immediately 
assume an inclined position, and adjust itself to the strain, and, 
probably, in the case cited, the inclination would be 4 to 1. If, 
however, the specific gravity was reduced, and the inclination 
was nearer to the horizontal, then the strain would be reduced. 
The Atlantic cable being about gths of an inch in diameter, the 
resistance at the depth stated would be about 30 tons ; and as 
the breaking weight was about 4 tons, it was clear that the cable 
should be inclined so as to reduce the strain to 2 tons. There- 
fore, as 2 tons was to 30 tons, so was the square of the sine of 
the angle to the radius; from which it resulted that the least 
length at which the cable should be payed out was from eight to 
nine miles from the vessel to where it touched the bottom of the 
ocean. Whenever the speed of the vessel was reduced, the cable 
would have a tendency to assume a vertical position ; and this 
would bring into play the direct weight of the cable, more or 
less, in addition to the above resistance, so that the strain would 
be increased. The result of these considerations led to the belief, 
that a much lighter cable than that proposed would be found 
most advantageous for long distances at great depths. 

It was remarked, that if a submarine cable was allowed to 
pass freely over a pulley into still water, gravity being the only 
force tending to sink it, the strain would be its own weight less 
the buoyancy due to the column of water. This quantity would 
not be affected by the speed of the pulley; but the friction would 
differ with varying velocities, as would also the strains caused by 
the passage of knots, or splices. During the change from one 
velocity to another, due to entering cross or side currents, extra 
strain would be encountered. It was believed that experiment 
alone could determine the value of these several strains; but it 
was thought to he dangerous to make the specific gravity of deep 
sea cables more than twice that of water. It was suggested that 
the paying-out apparatus should consist of an air cylinder with 
a light piston, so connected with the brake as to free it instan- 
taneously if necessary ; and that the brake should be automatic 
in its action, and so regulated as to prevent any accelerating 
velocity in the rope. 

With regard to the objections which had been made to the 
form and specific gravity of the Atlantic cable, it was remarked 
that it had been laid over the most difficult portion of the route 
between Ireland and America, and that the accident of last year 
was in no way attributable to its form orstructure. The present 
cable was a practical invention,—the result of reasoning and 
experiment,—and waa entitled to confidence, until a cable was 
devised, which could be shown, either by actual results, or by 
the united testimony of competent authorities, to be more suit- 
able for submersion in deep water. In confirmation of this 
opinion a report was read, which was signed by all the engineers 
engaged in the undertaking last year, from which it appeared 
that those four gentlemen concurred in the belief that the cable 
was eminently suited for laying in deep water, and they did not 
recommend any change being made in the manufacture of any 
future cable for crossing the Atlantic. The opinions thus ex- 
pressed were in perfect accordance with those of the commanding 
officers attached to the telegraphic squadron, from whom a com- 


| munication had likewise been addressed to the Board of Directors. 


mining, and railway mechanism, &c. Next week we shall con- | 


tinue our remarks on the exhibition, and, if possible, conclude 
them. 





Parent Case—Lanor Damaars.—Mr. Henry Smith, of Birmine- 
ham, ironfounder, and Mr. Willey, Liverpool, have obtained £1,538 
damages from the Caledonian Railway Company, for having wrong- 
fully used a patent for making wrought-iron wheels, which had been 
assigned to these gentlemen, by the inventor, Thomas Day.—.Vew- 
castle Journal, 


It was urged, that Messrs. R. S. Newall and Co., the con- 
tractors, who undertook the entire risk of laying the cable for 
the Mediterranean Telegraph Extension Company, had, in all 
but the external wires, adopted precisely the same form as that 
of the Atlantic cable ; the only difference being that the external 
covering was of eighteen solid wires, instead of eighteen strands 
of wire. The effect of using these solid wires was merely to 
ditninish the flexibility of the cable without adding to its strength ; 
whilst its specific gravity considerably exceeded that of the 
Atlantic cable. Yet, notwithstanding all the theoretical argu- 
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successfully submerged in depths of 1,900 fathoms, was now in 
regular work, and had thus completed an important link of 
telegraphic communication, 

From an authentic record of the height and velocity of the 
waves off Cape Horn, where they were believed to be greater than 
in any other part of the world, it seemed that the utmost 
oscillation ever noticed did not exceed thirty-two feet in height, 
or sixteen feet above and sixteen feet below the horizontal line. 

It was stated, that the whole of the inner portion, or core of 
the Atlantic cable, was carefully tested under water, and was 
again subjected to a severe test, while out of water, at the 
manufacturers. It was further tested a third time, when com 
pleted, and for the fourth time when on board ship. It was 
considered that it would have been impossible to test the whole 
cable under water, in any practically useful manner, and it was 
believed that there was not a single instance in which a cable of 
any important length to be laid in deep water had been so tested, 

n reply to the observations of preceding speakers it was stated 
that the results arrived at and contained in the first paper sub- 
mitted to the institution were not mere opinions, but were 
deductions from striet mathematical reasoning, the whole of which 
was given in the Appendix. The different problems which pre- 
sented themselves for consideration, and their modes of solution, 
were then generally explained. Some misapprehension seemed 
to exist with reference to the subject of resisters, or floats. If 
of less specific gravity than the cable, their effect was to decrease 
the tension by imparting buoyancy to the cable. The other 
effect, as resisters, would be very small, unless the cable was 
running out with great waste. They ought not to be attached 
in a parachute form, but should be fixed on to the cable itself ; 
and, probably, a spherical form would be most convenient. In 
the case of a comparatively heavy cable, like the Atlantic cable, 
it was very desirable to ascertain, experimentally, how far the 
danger arising from its weight could be remedied by such means, 
Attention was then drawn to the curious result arrived at with 
respect to currents ; and it was observed that the waste of cable 
due to their action was very small, and that they caused no extra 
tension. The inutility of seeking a reduction of tension by let- 
ting the cable run out with slack was pointed out, and illustrated 
by diagrams. 

The effect of the pitching of the vessel was adverted to, and it 
was shown that very heavy and dangerous strains might be 
brought upon the Atiantic cable from this cause ; and that such 
strains could scarcely be avoided, when using the ponderous 
paying-out apparatus presumed to be required for so heavy a 
cable. The gearing together of the sheaves was considered to 
be dangerous; and self-acting brakes, however perfect, were 
decidedly inferior to the manipulation of vigilant and intelligent 
men, in an operation of this nature, where the conditicns were 
constantly varying. 

The paying-out apparatus proposed in the course of the dis- 
cussion, for regulating the strain on the cable due to the varying 
velocities of the vessel and the cable, by means of compensating 
weights, was stated to have been carefully considered, and made 
the subject of mathematical investigation. The result showed 
that, theoretically, the ney sees 0 were greater than the 
—— and that it also involved considerable practical diffi- 
culty. 

With respect to stretching the cable, it was maintained that 
although such stretching might not actually fracture the.gutta- 
percha, yet it might so attenuate it as to increase its permeability 
to water, under the pressure due to great depths, Experiments 
had been made which showed that gutta-percha was, to some ex- 
tent, permeable by water at a pressure of two tons per square 
inch; and it was, therefore, urged that further investigation 
should be made into so important a matter. 

Objections had been taken to light cables, because the first 
Dover and Calais cable, and some other light cables, had failed. 
In reply it was stated, that every cable must be designed to suit 
the particular circumstances of the case, and the locality where 
it was to be used. In shallow and disturbed waters cables 
strongly protected must be employed; but in deep water, where 
no violent action existed, no such protection was required, the 
great object being to get the cable safely to the bottom. It was 
shown that this was fully admitted by the promoters of the 
Atlantic cable, who had publicly stated that the iron sheathing 
of the cable was only intended “to serve the end o: protecting 
the coated core from mechanical violence, and to confer upon 
the cable a convenient amount of proportionate weight during 
the process of submergence,” and that ‘when the cable is once 
fairly laid in the still soft depths of the Atlantic, the rust may 
eat up the iron coat as soon as it pleases.” It had been proved, 
practically, that the amount of “ proportionate weight conferred 
upon the cable by this outer sheathing” had been anything but 
convenient, and it was evident that, so far, the avowed intentions 
of the designers of the Atlantic cable had not been fulfilled by 
the practical result. It was an undeniable fact that a light cable 
could be laid with much greater safety ; and it was, therefore, 
to be regretted that the engineers of the Atlantic Telegraph 
Company still, in spite of the falsification of their anticipations, 
by the result of last year’s experience, adhered to the opinion 
“ no improvement could be made in the construction of the 
cable. 

With reference to the remarks which had been made upon one 
particular form of light cable, it was contended that the objec- 
tions raised as to the size and materials of the inner core were 
of no importance whatever. Aun invariable diameter of the inner 
core was not insisted upon any more than the use of iron to the 
exclusion of copper. All that was advocated was, that the whole 
of the metallic portions of the cable should be placed in the 
inside, instead of partly within and partly without. The diameter 
of the core, its material, the thickness of gutta-percha, &c., were 
all varying elements which should, in each particular cable, be 
proportioned to the work to be done. No dogmatic rule was 
laid down on these points, but a principle of construction was 
advocated, entirely different from the iron-cased cables generally 
in use. 

With regard to the comparative difficulty of paying out and 
repairing cables, it was contended that the former was the more 
simple and straightforward operation. The repairing of a broken 
cable sixty miles from land, by under-running, picking up, grap- 
pling, buoying, splicing, &c., all of which processes had to be 
performed on the open sea, and out of sight and shelter of land, 
and where the distance of the fault from the shore could only be 
ascertained approximately by electrical tests, would not be re- 
garded by engineers as so perfectly easy as had been assumed. 

The statistics of the submarine cables hitherto essayed showed 
that out of forty-three attempted to be laid, six only had failed 
during the process of laying, four subsequently, and one of the 
Hague cables was at present under repair, leaving thirty-two in 
perfect working order. These facts completely disposed of the 
assertion that fifty per cent. had either failed in being submerged, 
or immediately afterwards. Of the ten total failures three were 
strictly light cables with no outer wires, being the only uncovered 
cables tried ; and the tw: ‘ailures of heavy cables after submer- 
sion arose from their being too light. Several cables had, it was 
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sufficient iron protecting wires, but these had been immediately 
repaired, and were now in regular work. Of the six failures in 
submerging, two occurred with the Mediterranean cables, in the 
years 1855 and 1856, when 256 miles were lost, of the value of 
about £70,000 ; a third with the Newfoundland cable; a fourth 
with a light cable from Portpatrick to Donaghadee ; a fifth with 
a heavy cable on the same route ; and, lastly, the Atlantic cable. 
Of these the Newfoundland and the heavy Portpatrick and 
Donaghadee cables had been recovered, and during the present 
summer the raising of the Mediterranean cable was to be at- 
tempted. 

In reference to the mechanical and electrical questions involved 
in the consideration of this subject, it was regretted that the 
paper by Messrs. Longridge and Brooks had not been discussed 
in proportion to its merits. If mathematical investigation could 
ever be relied on in practice, confirmed as it was, in this case, by 
geometrical analysis and by actual experience, that paper ought 
to be of great use in guiding those who had the superintendence 
of the paying out of cables in deep water. It had been shown 
that to lay a cable straight a strain must be exerted equal to 
what had been termed the minimum tension, or the weight of a 
piece of cable equal in length to the depth of the sea where the 
cable was being payed out. That result was contrary to what 
had been generally supposed to obtain, but there was no practical 
proof that it was incorrect. According to this law, the required 
tension for the Atlantic cable for a depth of 2,000 fathoms would 
be 34 ewt.; but this strain had mever been continuously applied 
to the brakes for any length of time, so that this experiment did 
not disprove the rule. ¢ tabulated results, showing that as 
this limit of tension was decreased the loss or “ waste” was con- 
siderably increased, with a slow speed of the vessel, and vice 
versd ; that a very little easing of the strain was obtained by 
allowing great loss; and that as the velocity of the ship was in- 
creased, the tension might be much decreased with a moderate 
loss, had been, more or less, suspected in practice, but the facts 
had never been —— worked out and recorded with such 
clearness and precision, Finally, that paper showed that a de- 
crease in the specific gravity of the cable was the real remedy for 
great tension. No doubt, if a cable could be decreased in specific 
gravity without diminishing its strength, or in a greater propor- 
tion than its strength was decreased, all other necessary conditions 
being complied with, the difference between the breaking strain, 
and the strain required to support a given length of the rope in 
water, would be augmented. This had been aimed at in the 
Atlantic cable by reducing the weight of the outer covering of 
iron wires, and proportionately enlarging the gutta-percha ; and 
the opinion was expressed that no plan had hitherto been pro- 
posed, by which this difference could be materially extended, 
that did not possess other serious disadvantages, No system 
had yet been devised, superior to a metallic sheathing, for afford- 
ing lateral protection during the act of submerging in all cases, 
and giving permanent strength in shallow seas. 

If the layer of wires were smaller, they would be more 
unstable, and afford less lateral protection, by which the perfec- 
tion of the insulation would be exposed to great risk. By the use 
of steel, however, the absolute strength of the cable might be 
augmented, without any increase in its specific gravity. It was 
considered that a plan which had been suggested, for placing the 
iron wires around the conductor, and within the gutta-percha, 
would increase the risks ina mechanical point of view, setting 
aside its electrical disadvantages; for, in summer temperature, 
the required strain for paying out a cable of this kind of the 
specific gravity of 1°5, would force the metallic core through the 
gutta-percha, and even the weight of the cable in the hold of a 
ship would have a tendency to flatten the rope. A better system 
would be, to have a simple copper conducting wire, surrounded 
with gutta-percha, and covered with hemp. With regard to the 
objections to the spiral “lay” of the wire, it was explained, that 
before any elongation could take place, the spiral must be 
straightened. This could only arise, taking a single wire, in two 
ways; either by the spiral being flattened, or by unwinding. The 
first of these effects could only occur by the wires crushing one 
another laterally, or by a wire being forced inwards ; but this was 
prevented by the solid core, which acted as a kind of centering, 
and kept the whole in stable equilibrium, whilst the tension on 
the wires did not admit of their being forced outwards. The 
second effect could only happen when one end was free to revolve, 
whilst the rope was under tension; for if both ends were held 
tight, it was evident that one part could not be unwound without 
winding up the other. A well-made solid wire telegraph cable 
would not stretch more than three-quarters per cent., and this 
would not injure the gutta-percha core in the slightest degree. 
A cable with a strand of wires would be more liable to elongate. 

The system of paying out cables from the centre of oscillation 
had been frequently suggested; and although it presented another 
advantage not previously mentioned in the discussion—that of 
facilitating the steering,—it had not been deemed expedient to 
adopt it. The cable would form a sharper angle round the bot- 
tom of the vessel than it would over the stern, so that the crush 
on the cable, tending to flatten it with the friction, would be 
increased; and should there be a broken wire, which with the 
greatest care would sometimes occur, there would be no means 
of freeing it, as when paying out over the stern. But perhaps 
the most serious disadvantage was, that there would be no means 
of ascertaining what the sailors termed the “ grow” of the cable, 
or the horizontal and vertical directions it assumed after leaving 
the ship; by which, in the one case, valuable information was 
obtained, as to whether the vessel or the cable was being acted 
upon by currents or by tides; and in the other, a rough and 
ready means of approximating to the strain on the cable. ‘The 
cutting for buoying, and the change from one hold to another, 
and so altering the “ lead” on to the brake, would also be attended 
with certain practical inconvenience. 

In reference to the statement, that the best angle at which to 
pay out a cable was about 45 deg., it was remarked that this would 
necessitate the speed of the vessel being limited to half-a-mile 
per hour; and in answer to another statement, that the loss or 
“waste” could not possibly exceed 1 per cent., instead of from 
30 to 50 per cent., or be arranged in wavy folds at the bottom of 
the sea, as described in the second paper under discussion, it was 
observed that, in the case of the Atlantic cable, 350 miles were 
payed out, although the distance traversed was only 250 miles, and 
if this supposition was not correct, it was difficult to imagine 
how the extra length was disposed of, 

In paying out the Atlantic cable, the reception of an electric 
current seemed to have been used as a test for insulation. This, 
it was contended, was a dangerous principle, For as long as no 
resistance was added to the circuit, a partial fault may pass, with- 
out producing any other inconvenience than an additional adjust. 
ment of the relay, which might be set down as the effect of the 
ship's movement. But when resistance was added, after a fault 


had passed, a much greater decrease in the strength of the 
received current than that due to the resistance of the addi- 
tional wire, if there were no fault, would occur. Ii had not 
been stated whether the cable was tested for insulation, with 
strong battery power, the last thing before it parted, with a per- 





fectly favourable result; and this alone could give positive 
evidence of. the perfection of the insulation. 

In conclusion the hope was expressed that the Atlantic under- 
taking might be carried to a successful issue during the present 
year; for it was to be feared that another failure would destroy 
public confidence in such enterprises, and so retard the much 
desired extension of telegraphic communications. 

After the meeting on the 23rd March a model was exhibited 
in the Library of Mr. Smith’s “ Fly-Vane Governor.” 

The tendency of a vane rotating rapidly to assume a direction 
parallel to the plane of its motion, was by this invention made 
available for the purpose of a speed governor, for any machinery 
in motion. In the model three vanes were connected by arms 
to a boss, free to slide upon a shaft, round which the vanes 
rotated. The upper ends of the vanes were secured by con- 
necting bars, jointed at each end, and attached to a lever, which 
enabled the set of the vanes, or their angle in relation to the 
shaft, to be varied for the purpose of regulating the speed, 
According to the set thus given, the vanes might rotate with a 
correspouding velocity without rising; but when this velocity 
was in the least degree exceeded, the lower end of the vanes 
rose, and, carrying up with them the boss of the shaft, set in 
motion whatever gearing or apparatus might be applied for 
working a slide or throttle valve. 

The advantages presumed to be gained by this governor were, 
greater simplicity and cheapness of constructiou, and greater 
sensibility to the action of the prime mover. No inertia was 
created, requiring time to subside, as with the ball governor ; 
the weight of the vane-wheel being of no practical importance, 
the boss descended as soon as the decreased velocity no longer 
altered the set or inclination of the vanes. This set or inclina- 
tion could be altered whilst the machinery was in motion, so as 
to regulate the maximum speed, It was not necessary for its 
proper action that the shaft should be in a vertical position, so 
that it was applicable as a governor for the engines of a vessel at 
sea in the roughest weather. 


CHEMICAL, 





UTILISATION OF THE MANURE-CONSTITUENTS OF URINE. 


A New source of ammonia is certainly one of the most important 
desiderata of the present day, chiefly as regards agriculture. But 
although the constituents of this substance are abundant and 
readily accessible, there seems to be no immediate prospect of 
being able to produce it from them at such a cost and in such 
quantity as would be requisite. At present, ammouniacal com 

pounds are obtained exclusively from the destructive distillation 
or decomposition of animal and vegetable substances, and chiefly 
as an accessory product in the preparation of coal gas. But at 
the same time there is, in towns at least, an enormous daily 
waste of ammonia, or of substances equivalent to ammonia, con- 
tained in the solid and liquid excretions now washed into the 
sewers. None of the plans that have been suggested for the 
purpose of utilising this ammonia appear to have been attended 
with success; and, indeed, from what is known at present, there 
is great apparent probability that this ammonia cannot be ad- 
vantageously separated from the large proportion of uscless 
material with which it is mixed. 

The plan proposed by Mr. Fitzgerald, in the ENGrnerr of the 
week before last, involves fundamental difficulties similar to those 
which prevent the adoption of most similar plans. Supposing that 
public urinals were as numerous in London as might be desired, 
the gross quantity of ammonia that might be collected from them 
would undoubtedly be very great, and supposing it to be col- 
lected, would much influence the present value of ammoniacal 
compounds, But an important and essential condition of such 
a proceeding would be that it should in no wise interfere with 
the sanitary state of the locality where these urinals are placed. 
This, however, appears to be ensured only by maintaining a con- 
stant and abundant supply of water for the purpose of preventing 
any deposit upon the sides or floors of the urinals, It is chiefly by 
the putrefaction of such deposited material that the offensive 
smell is produced which characterises the urinals where water 
is not used, and which exists, to a very objectionable degree, 
even in some of those where water is used. However, no other 
plan of preventing this nuisance appears to have been found suc- 
cessful; and until that is the case, water must be used abun- 
dantly, as is done with such excellent effect in the urinal attached 
to the new reading-room at the British Museum, 

But this use of water to prevent urinals from becoming a nui- 
sance, in a sanitary point of view, renders still more remote the 
possibility of utilising the ammonia and other manure con- 
stituents of urine, by increasing to a very large extent the 
amount of liquid through which they are diffused. The plan 
proposed by Mr. Fitzgerald would, therefore, involve the sup- 
pression of water; for the idea of obtaining a precipitate or of 
volatilising ammonia with advantage from so dilute a liquid as 
that which now flows away from a well-arranged urinal would 
be quite beyond the range of possibility. The consequence 
would be that the floors and sides of the urinal would soon 
become covered with a putrefying deposit, and it would either be 
necessary to have this cleaned away daily, or some means of pre- 
venting the putrefaction would have to be adopted. Probably 
neither alternative would be very difficult to realise; but then 
the question of cost is introduced, and the advantage to be gained 
is proportionably influenced, 

With regard to the nuisance arising from a urinal, it is at least 
questionable whether it is the ammonia evolved that is preju- 
dicial in a sanitary point of view; and it is by no means certain 
that the absorption of this substance by an acid would sufficiently 
neutralise the evil consequences that might be reasonably ex- 
pected to result from the accumulation of large masses of 
decomposing urine at numerous spots in a large town. With 
regard also to the utilisation of the ammonia, thus produced, it 
is still very doubtful, admitting even that the conversion of the 
natural constituents of urine into ammonia, or, in other words, 
the putrefaction of urine, could be allowed to take place with- 
out sanitary inconvenience, whether the ammonia would be 
evolved, even from the undiluted liquid so quickly and in such 
amount as to render its absorption by an acid in the manner 
proposed by Mr. Fitzgerald, a profitablo method as regards the 
production of manure, or one in any way advantageous. 

Among the recent chemical patents there is one * for the pro- 
duction of manure, based upon, and apparently suggested by, 
Mr. Way’s observations as to the retention of ammonia and 
other manure substauce by certain argillaceous minerals, and it 
may be just possible that the filtration of decomposed urine 
through a bed composed of such materials might be rendered 
available for the separation of ammonia, &c Here again, how- 
ever, the question of cost supersedes that of physical possibility. 

Altogether it would seem, so far as one can judge from what 
is known on the subject of disposition of excretal material, to be 
a question, not so much of utilisation as of preventing sanitary 


* See Enqinzga, No, 115, page 215. 





inconvenience, and the former object may be regarded not only 
as of very subordinate importance, except in so far as it may be 
made conducive to the latter, but also as quite impracticable by 
itself under existing circumstances, 





METHODS OF BRONZING ZINC CASTINGS. 

In the first instance, the castings are coated with copper or 
brass by electro-deposition. Then to produce the dark-brown 
bronze, the surface is washed with dilute nitric acid and 
smeared over evenly with a mixture of colcothar (red oxide of 
iron), and two-thirds its weight of black-lead, made into a 
paste with spirit of wine, After twenty-four hours this coating 
is brushed off. The depth of colour depends upon the propor- 
tion of black-lead used, 

The green antique bronze is produced by moistening the 
surface of the coated casting with a solution of sal-ammoniao 
(1 oz.) and oxalate of potash (} oz.) in vinegar (2 pints) until the 
desired colour is produced. This liquid should be applied with a 
soft brush or linen rag. 

Silvered zine castings have sometimes a dark brownish grey, 
or almost black colour. This is produced by moistening the 
surface with a very dilute solution of sulphide of potassium 
in water, or by simply rubbing it with black-lead.* 





THE ROYAL MINT, 

Peruaps there is no public establishment in London whose in- 
terior is less familiarly known to the people than the Royal 
Mint. Away in the far east, removed from the fashionable pre- 
cincts of May Fair or Belgravia, it stands, overlooking the hia- 
torically celebrated Tower-hill, and near to the St. Katherine’s 
Dock-house. Those whose business takes them to the docks, 
or whose curiosity leads them to the Tower, may chance to see 
the Mint exteriorly ; but to thousands its locality is unknown, 
aud its mysteries of money-making are as a sealed book. When 
the Prince Consort, a few years back, took his two eldest sons 
to the great coining establishment, the coachman who drove 
them was completely at fault, until an East-end guide was ob- 
tained, and his Royal Highness bad an opportunity of a 
life as it is in Rosemary-lane before reaching the portals o 

the Royal Mint. Many a fruitless journey has been made by 
strangers to this birthplace of sovereigns. At the gates are to be 
found a division of soldiers and police, and the sergeant of the 
latter advises the unhappy visitor, who reaches the place un- 
armed with a ticket, that admittance is impossible. Guide-books 
which place the Mint in the category of “ Places of amusement 
open free” are the great misleaders of the public in this instance. 
It is true no money is taken at the doors ; but the rule for gain. 
ing admission is, that “acard, bearing the signature of the 
Master of the Mint, must be presented to the sergeant on duty,” 
and this can only be obtained through an officer of the place. 
Fortunately for us, the kindness of a friend had supplied us with 
the necessary passport a short tiine since, and this having been 
duly viséd at the lodge, we were permitted to pass forward to 
the central entrance of the fine stone structure, which is seen 
to advantage from without the iron railings that guard it. This 
building is known as the Mint Office, and here all the weighings 
in and out of gold and silver take place. From this point a 
messenger undertook to conduct us forward through the work- 
ing departments, and, crossing an opeu square traversed by iron 
tramways, for the transmission of the precious metals on trucks 
to the various branches of the works, we were first led to the 
meiting house. As may be imagined, the ingots of gold and 
silver received from the Bank of Eng'and for the purpose of coin- 
age are transferred from the Mint-ollice weighing machines to this 
place as a preliminary to their conversion iato coin. The melting 
house is fitted with all the appliances requisite for reducing the 
stubborn metals toa fluid state. Crucibles, air furnaces, and moulds 
comprise the principal features, and to those who know aught of 
the ordinary working of a brass foundry it will be unnecessary, 
perhaps, to say more. Ingots of gold or silver are altered in 
form at the melting house to suit the nature of the coin intended 
to be produced from them. For instance, a bar of gold destined 
for sovereigns will be cast of larger dimensions than one from 
which half sovereigns are to be manufactured. A bar of silver 
for florins will be larger than a bar for shillings ; one for shillings 
larger than a sixpenny bar, and so forth. Ingots and worn coin 
are continually being received from the Bank in times of pres- 
sure, and their conversion from solids into fluids, and recon. 
version into solids, go on with great rapidity in this department. 
From here the bars of metal, whether gold or silver, ara 
advanced by truck and tramway to the great rolling room. The 
ponderous machinery in this room rather strikes the visitor. 
He can scarcely conceive it possible that those massive frames 
of cast iron, those large and finely polished rolls, and all that 
paraphernalia of wheels, shafting, and cutting shears are neces- 
sary for the production of those small but very useful discs of 
impressed metal which are perbaps jingling in our pockets. 
There is, however, nothing superfluous. The bars introduced 
from the melting house are passed in a cold state again and again 
between the roils, and gradually thereby reduced in thickness, 
The natural results of this lamination are, that the bars become 
elongated at the expense of their thickness, and very bard. 
They are, at a certain stage of the process, therefore, cut into 
short lengths and annealed. The rolling operations at finer 
rolls now commence, and gradual compression brings the 
bars nearer and nearer to the thickness of the coins for which 
they are intended. Next they are carried forward to what is 
called the draw bench, a well contrived machine, whose mission 
is to equalise to a much greater nicety the thickness of the bars, 
or, as they have now become, ribbons or “ fillets.’ The fillets, 
as we believe the thin strips of metal are technically termed by 
the Queen's money makers, are at the draw bench drawn 
forcibly between small steel cylinders by an endless ehain 
attached to a pitch wheel, The cylinders rest in beds, and do 
not revolve, and the distance between them is regulated by 
screw adjustments. As it is essential that after this operation 
all dises of metal cut from the fillets by a steel punch of given 
diameter must correspond in weight with each other, it may be 
well imagined that the mechanism of this machine must be very 
perfect. The latitude allowed for imperfect workmanship above 
and below a fixed standard of weight for each sovereign or half 
a sovereign is so simall that any defect in this process would 
be serious, The greatest amount of exactness here is thus 
imperative. 

Supposing this part of the duty satisfactorily performed, the 
fillets are next cut into short portable lengths, and handed for- 
ward to the cutting press room. Arranged in a circle aud sup- 
ported by an iron platform are twelve small presses, fitted with 
circular punches, which alternately rise and fall, and thus 
perforate the fillets. A boy attends each of these cutters, 
and feeds them with material for punching. The discs of metal 
fall into boxes placed beneath the presses at the rate of sixty per 
minute at each press, and the refuse, perforated strips, or 
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‘ scissell,” as it is termed, are bound up in bundles to be returned 
to the melting house. The “ blanks” thus produced are now for- 
warded to the marking room, and here a series of rather compli- 
cated machines, driven by shafting running beneath the floor, 
is made to raise on the edge of each individual blank a rim or 
protecting edge. By means of tubes attached to the machines, 
men in attendance take care to supply a succession of blanks 
which, as they fall to the bottom of the tubes, are carried for- 
ward horizontally and made to revolve between two steel 
grooved ‘ cheeks,” which are placed at such a distance from each 
other as to give an amount of forcible compression to each piece 
of metal to smoothe inequalities upon it, and to squeeze up its edge. 
The blanks are now in a condition to be forwarded to the weigh- 
ing room, for the purpose of testing, individually, their weight. 
Thirteen automaton weighing balances of the nicest workmanship 
and finish are ranged in a single line and supported upon iron 
feet in the very handsome room devoted to this purpose. Upon 
sliding tubes, placed at an adjustable angle above each machine, 
the blanks are placed, and they gently find their way down to a 
point where a slide advances and carries forward the foremost 
piece to the table of the balance. Its weight decides now its 
destiny ; if medium it falls through a slide into the “ medium” 
compartment, if heavy into the “heavy” receptacle, and if light 
into the “ light.’ The medium pieces are then forwarded to the 
next scene of operations, whilst the rejected are doomed to the melt- 
ing pot. The quantity of rejected pieces has been greatly reduced 
of late by more careful manipulation of the metal in its previous 
stages, and thus great economy has been effected. The medium 
blanks are now transferred to the ‘annealing room,” where 
they are placed in ovens—if silver in open pans, if gold in closed 
ones—and submitted to a soaking heat. They are next taken 
from the ovens and immersed in a warm but weak solution of 
sulphuric acid in the blanching room, This has the effect of 
producing a fine surface, free from all impurities, upon the 
blanks, and, when dried, of preparing them for the final and 
finishing blow. Supposing, then, that the foregoing forms have 
been properly gone through, and the dises of metal marked, 
weighed, annealed, blanched, and dried, there remains only the 
stamping process to convert them into current coin; and to 
the coining press room, where this is carried on, we will 
now proceed. The apartment is of noble proportions, and its 
ceiling is supported by ranges of massive oak columns, rising 
from an elevated platform of iron, At convenient intervals be- 
tween the columns are placed the presses ; and these, as may be 
imagined, are of immense strength. They are eight in number, 
and are given motion to by invisible machinery. The visitor 
sees nothing of the means by which their noisy movements are 
regulated, but he observes that they are pouring forth streams 
of silver or gold coin into copper pans, placed to receive it; 
and the glittering metal has a most tempting appearance, The | 
“ blanks” of which we spoke, and which we would fain hope our 
readers see in their “ minds’ eyes,” are next passed into this | 
room. | 





Recesses are formed in the platform surrounding the | 
coining presses, and in each of them is stationed a boy. ‘Trays, | 
put beside the boys, are filled with blanks; and the presses, 
first preparing for the particular coin to be produced by certain 
skilled artificers, are placed at the disposal of the young coiners. 
The first operation is to fill with blank pieces a tube connected 
with the press, and to cause the machine to carry for- 
ward one to the surface of the obverse die, which is firmly 
screwed to the base of the press, A line is now pulled, 
and this mysteriously has the effect of giving motion to 
the stamping apparatus. The reverse die, attached to the 
upper portion of the press, now descends with a force cor- 
responding to the size of the coin in course of formation, 
and compresses the blank between the two dies ; the result is an 
impression simultaneously of “head and tail” upon the surfaces 
of the blank. In order, however, to prevent an undue expansion 
of the metal operated upon, a collar is made to surround the 
neck of the lower die, and to enclose the blank piece at the 
moment of its being struck. By the force of the blow the pliant 
metal is made to fill this collar, which is indented or milled in- 
teriorly ; and thus the milled edge is given to the coin at the 
instant that the portrait of the Queen is imprinted on its face, 
and it is made ready for circulation at a single stroke ! 

It has been said that the first piece to be struck is placed 
manually upon the obverse die; but this done, the boy in atten- 
dance has only to fill unceasingly the tube before him. The 
hidden impetus once given to the press, it becomes self-acting 
At the rate of from sixty to seventy per minute, it feeds itself 
with blanks on one side and delivers itself of finished coins on 
the other. Whilst the impression is being transferred from the 
finely engraved dies to one blank, a mechanical “finger and 
thumb” returns to the tube, catches another, advances, throws 
the completed piece over to the tray, and thus supplies the dies 
with fresh material. 

The whole of the eight coining presses are worked directly by 
atmospheric pressure. A steam-engine, placed at a distance of 
some eighty yards, and which also (being of twenty-horse power) 
raises water from a well, 420 feet in depth, to a great reservoir 
fifty feet from the ground, has attached to its working beam a 
double acting air-pump. This latter exhausts, through a pipe of, 
say ten inches diameter, a large vacuum chamber in the rear of 
the press-room. ‘To the vacuum-chamber are attached, verti- 
cally, eight small air cylinders, open at the top, and whose 
piston-rods are connected, respectively and distinctively. 
with the eight presses. A scientific arrangement of pneu. 
matie valves, springs, levers, counterpoises, and catches 
makes the whole arrangement complete, and the oF Wat 
of the air cylinders, alternately loaded by and relieved of the 
weight of the atmospheric column, carry down with then the 
screws of the presses, or allow them to ascend by force of recoil. 
This is really the secret machinery of the Mint, and ordinary 
visitors, like ourselves, cannot be expected, therefore, to give 
more explicit details of it. Few persons, probably, were aware 
that the air we breathe coins the money we use ; yet such is 
literally the case. “ ‘Trifles light as air” have been spoken about 
by our poet, but the air which raises the impression on a crown 
piece or a Crimean medal must be a weighty affair indeed. 

The whole of the operations of the working department appear 
to be controlled by a system of careful weighing, Large quantities 
of silver and smaller quanties of gold are weighed into and out 
of each room with the greatest accuracy by the various officers 
of the place, and thus a check on the honesty of the workmen 
and boys is ensured, 

There are five steam engines in the Royal Mint, the largest 
being of thirty-horse power, and the smallest of six ; ‘the dies are 
all forged, engraved, and turned on the premises ; and, in short 
the establishment under the Mastership of Professor Graham, 
F.R.S,, seems to be developing an amount of practical usefulness 
altogether unknown under previous administrations. 

That our readers may find this brief and imperfect sketch of 
the money-making concern” as interesting as was our own 
visit to it, is “a consummation devoutly to be wished ;” and 


GISBORNE & FORDE’S APPARATUS FOR PAYING OUT TELEGRAPH CABLES. 
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Tnis invention, by Lionel Gisborne and Henry Charles Forde, civil 
engineers, both of Duke-street, Adelphi, consists in improvements in 
apparatus for paying out electric telegraph cables; the object being 
to control the two extremes of strain to which a cable shall be sub- 
jected within certain limits, and that those limits shall be arrived at, 
not suddenly, but progressively, step by step, by reason of governing 
weights which are taken up and again deposited in ion 

Fig. 1 shows a vertical section of the stern part of a vessel, having 








; made of india-rubber as in Fig 3, or in any other form, 


various rods and levers connected with it; there is also a sliding 
joint at d? to regulate the throw. The bell crank d is acted upon by 
the connecting rods e and e!, upon which are formed springs to ease 
the shock when acted upon very severely. These springs may also be 
The rods ¢ 
and e' areacted upon by the bell crank f, one part of which forms a 
treadle “f. and which is made wedge-shaped, as f?, Fig. 4, for the 
purpose of the wheel g to mount easily, and to depress with as light 


the apparatus applied to it. Fig. 2 shows a plan of thesame. The | a shock as possible, and which wheel, flange, or tire gives motion to 


cable is coiled in any suitable compartment A, A, of the vessel; in 
the centre of the coils is fixed a cone B, similar to what has before 
been used. On the upper surface of the coils of the cable numerous 


the whole of the machinery, and striking the gong twice, which 
operation is repeated by every wheel that passes over the treadle. 
The bell crank and treadle are made to fall out of gear when not 


spherical weights C, C, are placed, which cover the upper layers or | required by the sliding joint /, Figs. 1 and 5, and which is acted upon 


coils of the cable, so as to prevent the cable as it is run out from 
drawing up other portions of the coils which arein contact with the 

which are in their proper turns being lifted from the coils, the 
consequence of which is that, in addition to preventing other pre- 
judicial consequences, the application of the weights tends to keep a 
more uniform strain on the pulley D, which is carried by the move- 
able arm E. ‘The pulley D is attached to the lower end of the arm 
E by a universal joint, and the upper end of the arm E moves on a 
similar joint, so that it and the pulley can freely vary their positions 
to suit the varying points from which the cable is from time to time 
being lifted from the surface of the coils below. The cable from the 
pulley D passes under the pulley F, up through the deck, over the 
drum G, around which it takes several turns; the cable then passes 
over the pulley H, under the pulley [, to the axis of which is 
attached a frame or suitable apparatus J, to carry moveable weights, 
so as to admit of having the cable subject to a constant determined 
minimum weight, which should be considerably below the weight it 
is known the cable is capable of sustaining without injury. This 
apparatus has also attached to it several chains, the weight of which 
when all lifted is to be the maximum strain to which the cable is to 
be put, which should also be considerably within the weight the 
cable is capable of sustaining without liability to injury. By this 
arrangement it will be seen that, when the pulley I is so low down 
that the chains are for the most part resting on a platform below, 





much of the weight of chains will not be supported by the cable, and | 


the only additional strain which can be brought on the eable will be 
the amount of the weight of the chains supported below, for it will 
be seen that the apparatus in connexion with the pulley I is such, 
that when the projections K, K, come under the chains L_ suspended 
to the longer ends of the levers L, L}, the weight of such chains L 
acting on those levers will be progressively reduced, and the friction 
on the bands on the ends of the drum G will be also reduced, and the 
cable will be permitted to run out more freely; or, as the pulley I 
descends, the brakes will again be applied more and more strongly. 
The levers L', L1, move on their axes L*, L2, and the levers L!, L', 
are connected with the brake levers L’, L’, as shown. From the 
pulley 1 the cable passes over guide pulleys M, N, or is delivered out 
of the vessel by any suitable apparatus. O, O, are upright guides 
for the frame and the bearings of the axis of the pulley I; and it is 
desirable that there should be spring buffers at P, P, as shown in the 
illustration. Although the patentees prefer to use chains, the details 
of the apparatus may be varied, so long as the arrangements are 
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such as to use a succession of weights, and to pick or take them up | 


in succession. By marking on the posts O the weights the axis of 
the pulley I is subject to when the axis comes to certain parts of 


those uprights O, O, the observer may know at all times the strain | 


to which the cable is for the time being subjected. 


ASHCROFT’S RAILWAY ALARM SIGNALS, 
PaTENT DATED 21st AuGust, 1857. 
Tuts invention, by Mr. Peter Ashcroft, C.E., of Dalston, consists in 
arrangements for communicating signals on railways for the pre- 








vention of accidents, the apparatus effecting which may be brought | 
into gear so as to be ready for action, and not only give notice of the | 
approach of a train, but also give notice of danger to the drivers of | 


such train, and call their attention to the signal post in advance of 
the train. The patentee proposes to attach a gong to the ordinary 
distance signal post, or to any convenient place capable of trans- 


mitting sound to persons in a train, and also to those having charge 


of a station or part of a railway, to whom notice of the approach of a 
train is to be given. 

The accompanying illustrations show one of several modes in 
which the invention may be carried into effect. To an ordinary 
semaphore signal = (Fig. 1) a gong a, a, is attached, which is 
made of bell metal, and supported by a bow stud Fig. 2; 6, b, is a 
hard wood mallet or metal hammer, which strikes the inside of the 
gong, being supported by a lever 5', and regulated by a spring and 
screw U*, and which is acted upon by the connecting rod ¢, ¢, which 





with such aspirations we say farewell to the Mi 
Far East in which it is located. Sado Pa 


rod has a a spring at c', or it may have a series of india-rubber 
washers, as ‘ig. 3. This rod is acted _ by the bell crank d, upon 
which there is a tail weight d', for the purpose of balancing the 
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by a common wedge, as i, Fig. 5, or it may be acted upon by a cam or 
circular wedge j, Fig. 6. The wedge i or cam 7 is acted upon by a 
long wire &, k, run into thestation. The weights w! or w? will draw 
back the slack of the wire and throw the apparatus out of gear when re- 
quired to be out of use; vw’, Fig. 1, is an adjusting nut with right and 
left hand threads. Fig. 7 represents another arrangement of apparatus 
for applying a ‘gong signal for preventing accidents; a, a, 18 & plate 
of metal bolted upon a pillar 4, and is acted upon by the hammers ¢ 
and d, and which are attached to a framework of iron e, ¢, which 
works upon a sliding centre f, to which is attached a tail weight Sis 
which weight throws the frame out of gear when required by sliding 
back the end of ¢%; the wire g is guided by pulleys g! to the 
station. 
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Tits invention, by Henry Brinsmead, of Ipswich, consists in an im- 
provement in the beaters of threshing machines. For this purpose 
the face of each beater is constructed with inclined threads around it, 
applied so as to act as a fixed instrument presenting only part of its 
circumference when at work, but capable of being readily changed in 
position in order to bring a fresh part into position when the part 
which has been in action for some time has become worn. 

Fig. 1 is a side view of one-half of a threshing machine drum con- 
structed with beaters according to this invention, and Fig. 2 is an end 
view of the same; a is the shaft or axis of the drum; 6, b, are the 
arms keyed to the shaft, having rings c, c, rivetted on to receive the 
wood beds d, d, for the beaters e, e; /, f, are the clamps to hold the 
beaters e, e, and beds d, d, firmly to the rings c, c; g, g, are rings of 
flat iron rivetted to the arms at each end of the drum, having holes to 
receive the axes or centreing points h of the beaters. When the 
beaters e, €, are become worn, a new face may be produced by loosing 
the clamps /, /, and then turning the beaters e, e, about one-sixth of 
a revolution of their axes or centreing points /, and then tightening 
the clamps again. It will thus be seen that a set of beaters are 
capable of being changed in position at least six times, in order 
to bring a fresh part into position. Although the threads of the 
beaters are shown as all running in one direction, it is found better to 
have the directions of the threads different in every alternate beater 
—that is, one beater having its threads inclined to the right hand, 
and the next beater having its threads inclined to the left hand. The 
front edges of the wood beds d, d, are shaped off to a sharp edge, and 
sheathed with wrought iron on the side exposed to wear. This form 
offers less resistance to the air, and consequently the drum reyolyes 
very freely. 





TEGETMEIER’S BAR-AND-SLIDE BEEHIVE. 


Tus invention, by W. LB. Tegetmeier, St. James’-lane, Muswell-hill’ 
consists in making a hive of two or more boxes, of the form shown at 
a and }, Fig. 1, each furnished with loose removeable bars e and 
slides d, Fig. 2. The loose bars, to which the combs are attached, 
afford every facility for scientific observation, partial deprivation, and 
artificial swarming; and the slides, which obviate the necessity for 
covers, enable storifying and the removal of full honey boxes or single 
bars of comb to be easily accomplished; when in position, they 
render the bars fixtures, so that the boxes may be turned up without 
their falling out. The boxes, which have a window behind, are made 








of seasoned inch deal, and are so regularly constructed that bars with 
brood or honeycomb may be transferred from one hive to another. 
The floor boards are of the most improved construction, having the 
entrance ¢ sunk in them, capable of being closed to any required ex- 
tent by wedges, or the perforated zinc furnished for that purpose, 
These hives, from which may be obtained, in good seasons, top boxes 


of white virgin honeycomb, free from brood or bee-bread, from seyen- 








reasonable 
prices, being made as far as possible b hinery, Fig. 1 shows a 
hive of two boxes, with zinc shade for protection against rain; and 
Fig, 2 a single box with the arrangement of loose bars and slides. 


teen to twenty-five pounds in weight, are sold at very 
Re - : 





C. AND J. THOMPSON'S APPARATUS FOR DISCHARG- 
ING WATER, AIR, &e. 
PaTeNT DATED 27TH AuGust, 1857. 
Turse improvements, by C. and J. Thompson, of the Green Bridge 
Foundry, Padiham, Lancashire, consist in arrangements of apparatus 
for carrying off the air and condensed steam or water from steam 
pipes or vessels. Fig. 1 is an end elevation, and Fig. 2, a plan of the 
apparatus adapted for fixing to a wall or other upright bearing, its 
form requiring to be slightly modified for attachment to a horizontal 
bearing; ais the steam pipe; 4, the outlet pipe, both guided in the 
sides or brackets c; between and attached to the two pipes is placed 
the tap d, having at the top or end of the plug e a pinion /, gearing 
into the stationary rack g, so that when the pipes are heated to the 
required temperature they expand, and move the pinion on the rack 
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to close the aperture, when any accumulation of condensed water and 
air in the pipes will lower the temperature and cause the pipe to con- 
tract, the rack at the same time causing the plug to turn and so 
regulate the discharge of the condensed water and air. It is proposed 
to apply the apparatus to drying cylinders, steam chests, printing 
machines, drying stoves, tape legs, or dressing frames, finishing 
machines, steam pipes for mills, print, dye, and bleach works, &c. 
Instead of a tap either a slide or mushroom valve can be used, acted 
upon either by a lever or inclined plane, as a substitute for the rack, 
or one cylinder sliding into the inside of another, the outer cylinder 
having an aperture at right angles with the axes of the apparatus, 
and the inner cylinder sliding to and fro over the aperture, 


Screntiric Wrrnesses.—In the course of a trial at Warwick, the 
other day, Lord Campbell noticed that a scientific witness had asked 
his opinion as to whether he was bound to attend upon being served 
with asubpena. His Lordship said he would say that a scientific 
witness was not bound to attend, and ought not to be subpwnaed. If 
he knew any question of fact, he might be compelled to attend, but 
her Majesty's subjects were not compellable to give their attendance 
to speak upon matters of opinion. 

THE AssOciATION FOR THE PREVENTION OF STEAM Borter Exrio- 
stons.—The usual monthly meeting of the committee of management 
of this association was held on Tuesday last, at the oflice of the 
secretary, Mr. Henry Whitworth, Corporation-street, Manchester. 
The chief inspector, Mr. R. B. Longridge, presented his monthly 
report, from which we have been furnished with the following ex- 
tracts, viz.:—“ The number of mills and other works under our 


| inspection at the present date are 528, comprising 1,468 boilers, During 
| the present month 344 visits have been made (five of these special), 


925 boilers inspected (61 of these internally), and 183 cylinders indi- 
cated. Of these boilers 10 were found working in a dangerous state ; 
seven from insufficiency of the safety valves, and in three the valves 
were in a defective condition. The following defects were also ob- 
served, and attention directed to them :—Boilers defective from the 
corrosion of plates, eight ; from fracture of plates, three; water gauges 
out of order, three. ‘Iwo of the safety valves referred to were wedged 
down, so as to be entirely inoperative, In another instance, one 
safety valve, placed on the steam pipe, had to serve two boilers, and, 
as stop valves intervened, the closing of either of these might at an 
time lead to an immediate explosion. In another instance, to whic 
I may allude, three boilers are unprovided with safety valves, but are 
working in connexion with others, the valves of which are only sufli- 
cient for themselves.” 


LAW PROCEEDINGS. 


SOUTH LANCASHIRE ASSIZES.—PATENT CASE. 
(Before Mr. Justice Byixs.) 


MACNEB AND OTHERS © NIMMO, 





THs was an action brought to recover damages as compensation for an alleged 
infringement of patent. Mr. Hugh Hill, Q.C., Mr. Hindmarsh, and Mr. 
Aspland, appeared for the plaintiffs, persons having an interest in the inven- 
tion of Mr. James Macnee, of Glasgow, for the manufacture of printed zebra 
cloth. Mr, Manisty, QC., Mr, Webster, and Mr. Wheeler were for the 
defendant, Mr. William Nimmo, facturer, of Pendleton, Manchest 

Mr. Hill, in opening the case, stated that the action was brought to recover 
lamages for the intring of a patent right. The plaintiffs were Mr. 
James Macnee, manufacturer, of Glasgow, and other persons who had an 
interest in the patent; and the defendant was Mr. William Nimmo, a 
manufacturer, of Manchester, In the year 1852 Mr. Macnee made an inven- 
tion, having obtained his letters patent on the 20th January of that year. and 
the other plaintiffs had since that time obtained an interest in the invention; 
but the real question for the consideration of the jury was whether or not the 
defendant had infringed the patent. Prior to the invention of Mr, Macnee 
there was a species of cloth manufactured which was known by the name of 
“zebras ;” why, he (Mr. Hill) knew not, but he supposed from their 
resemblance to the zebra animal. It hada large market in the East, with a 
considerable sale. The yarns of which the pieces were composed were dyed 
prior to being woven, and there was a “flush” on the reverse side; that 
flushing being rendered necessary from the peculiar method of manufacture, 
It was an expensive article, the prices ranging from 2s, 6d. to 3s, 6d. and 
upwards per yard, according to the quality. In 1852 Mr, Macnee took out a 
patent which was entitled “a patent for the imp t in the fact 
} and production of ornamented fabrics.” By the old principle the yarn was 
dyed first and the pattern was woven into the cloth; but by Mr, Macnee’s 
invention, the yarn was in its original state, not being dyed, and 
could be woven in the common loom, while the old zebra was woven 
in the Jacquard, or other complex harness-loom. According to Mr. 
Macnee’s invention the plain cloth was made with a flush reverse 
side, in imitation of the old; and in the old the flush back was an accident 
in the method of manufacture ; but in the new it was made designedly for 
the purpose of imitating as far as possible the old, The patent invention 
provided that when the cloth was produced in its white or gray state it was 
subjected to the ordinary process of printing calico. There was a consider- 
able advantage in this, for brighter and more varied colours could be laid 
upon the surface, The cloth could also be produced much more easily and 
cheaply, the price being only 5d, or 6d, per yard, The articles, as produced 
by Mr. Macnee’s patent, had almost wholly shut out the old zebras from the 
market, and had obtained a most extensive sale in the various parts of the 
Fast. But, as in the case of all other useful inventions, there were always 
other individuals who were ready to profit by what Mr. Macnee had done, 
Prior to the month of January, 1856, Mr. Nimmo was one of several parties 
who had infringed the patent, Mr, Nimmo then thought that by raising a 
small twill or diamond on the cloth (and with this exception the article was 
the same) he should be able to evade the patent. But, in point of fact, the 
raised part was so completely obliterated by the printing process, that prac- 
tical persons could hardly tell whether it was really raised or not. In conse- 
quence of proceedings having been taken at law, an agreement was entered 
into on the 25th January, 1856, and then the infringers, in order to stop the 
litigation, admitted the validity of the patent, and those using it were to 
pay royalty. After this it was imagined that everything would have gone on 
regularly, and the plaintiffs would have the benefit of their invention, but 
in the year 1857 the plaintiffs discovered that Mr, Nimmo, the defendant, was 
infringing the patent to a very great extent, ‘Ihe articles manufactured by 
him were in every way Similar to those described in the plaintitls’ specifica- 
tion, with the exception of the raised twill or diamond, and altogether it was 
a most barefaced attempt of an imitation of a patent that he (Mr. Hill) ever 
saw. Mr. Nimmo said there was a figure in the cloth which was not men- 
tioned in the specification, so that, in point of fact, it was not an infringement 
of the patent of the plaintiffs, The defendant, who carried on business in the 
Wellington Mills, Pendleton, Manchester, put himself forward in his business 
cards and bill heads as the manufacturer of the zebra cloth, The cloth made 
by the defendant had the flush on the reverse side, and was in every way 
similar in its material points to the patent invention, The question for the 
consideration of the jury was, whether or not this was a direct evasion of the 
patent right of Mr, Macnee. 

Mr. Manisty, on the part of the defendant, urged that both in point of law 
and of justice Mr. Nimmo was entitled to manufacture fabrics of the zebra 
class which were printed upon a figured surface, He contended that the 
words “plain and unfigured fabrics, with the other side flushed,” could not 
be construed into twilled and figured fabrics, such as the defendant made ; 
and that their effort to include such as part of their invention was a great 
violation of the privileges to which they were entitled under the patent. He 
had no doubt that the people of Glasgow were most anxious to keep the ma- 
nufacture of the goods amongst themselves; but he thought the manufac- 
turers of Manchester were justly entitled to produce the article He contended 
that the defendant had a right to make fabrics with one side figured and the 
reverse side flushed, and that they were only prohivited from manufacturing 
fabrics printed upon a plain and unfigured surface. 

Evidence having been given at considerable length on both sides, Mr. Justice 
Byles, in summing up, said it seemed to him that upon the only controverted 
point, the defendant's construction was correct. He thought the words 
“plain and unfigured” referred to the surface of the cloth, and not to the 
pattern, The question for them to consider was, whether the defendant had 
done substantially the same thing as the plaintiff; if they thought it was, 
although the imitation or the diff was paratively i jal, then, 
nevertheless, it was evasion. If they thought there was no difference, or some 
slight colourable difference, then they would find a verdict for the plaintiff; 
but if there was a substantial difference, then they would find a verdict for 
the defendant. 

The jary, after a few moments’ consultation, returned a verdict for the 
plaintiff; and power was given to the defendant to move for a new trial on 
the specification. 

















LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. 





TUNNEL BETWEEN ENGLAND AND FRANCE, 


Sir,—It the importance of any object may be estimated by the 
extravagance of the means suggested for its accomplishment, then 
assuredly a speedy and safe passage across the Channel, from Dover 
to Calais, must be taken to be of the very highest importance, 
Mr. Fairbairn, one of our most eminent engineers, in his Treatise 
on the “Political Economy of Railways,” published in 1836, 
gravely proposed “to take down the cliffs of Dover on the one 
side, and those of Calais on the other,” and by those means to 
fill up “the sea for an area of several miles” on each side, and 
to build a bridge over the immediate or central space, about 
ten miles, Subsequently a suspension bridge was proposed by 
some French engineer to be sustained across the Channel by 
a series of permanent air-balloons, A few years ago the J1us- 
trated London News contained a description and drawings of a 
plan for laying a tubular railway sloping from each shore to the 
centre of the Channel, at an estimated cost of I know not how 
many millions ! 

More recently we have been favoured by the most elaborate 
details of the plan of Mons. Gamond, for connecting the rail- 
ways of England with those of the Continent by means of a 
salbeay tunnel, at a very considerable depth below the bed of 
the Channel. To facilitate the construction of this tunnel, and 
to ventilate it when it is made, it is proposed to sink 
several shafts through the bed of the Channel, and, in 
order to sink these shafts, it is proposed to create several 
artificial islands at stated distances across the Channel, through 
which the shafts are to be carried. Now we know something of 
the labour and cost of making tunnels on land—the long, weary 
years of time, and the millions of money we have expended in 
the making of breakwaters, piers, and harbours, has taught us 
some of the difficulties of dealing with land and water combined, 
even with every facility of access for material and labour—we 
may, therefore, form some remote idea of the difficulties and the 
cost of creating artificial islands in mid-channel, sinking shafts 
through them, and cutting a tunnel through miles of solid rock 
at such a depth beneath the surface, and even beneath the bed 
of the Channel. Yet this monster project has been received 
with approbation by the French Emperor and his Government ; 
and a scientific commission haying recently reported in its 
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favour, £20,000 has been voted for a further preliminary inves- 
tigation, and the British Government have been solicited to join 
thereia, and contribute a similar sum. In the event of war, it 
is said, “sluices could be opened, to let in the sea, and the 
tunnel could be filled with water in a couple of hours.” No 
doubt that would be easy enough; but how it could be “ emp- 
tied again on the conclusion of peace in three days’ may be 
somewhat doubtful, and the condition of the tunnel and works 
after two, three, or, it may be, a dozen years’ immersion, would 
probably be anything but satisfactory. 

It would, perhaps, be rash, in these days, to pronounce this, or 
any other project impossible; but if time and cost of construc- 
tion, and utility when constructed, be essentially implied in the 
term practicable, it may be safely pronounced utterly impracti- 
cable. 

There can be no doubt, however, that a more rapid and com- 
modious means of transit across the channel for railway trains, 
horses, carriages, passengers, and merchandise, in all weathers, 
and at cheap rates, is most desirable; and the plan I am about 
to propose will, I believe, accomplish it. 

A few years ago, a very simple, cheap, and efficient plan was 
invented for hauling boats on canals and inland rivers by steam 
tugs of a peculiar construction, working without either paddle- 
wheels or screw propellers, These steam-tugs were constructed 
with a long trough, or well, along the keel, across which were 
placed—one over the other—two driving wheels, or pullies, 
made of wood, in blocks, or sections, in a cast-iron frame, about 
five inches thick and two feet in diameter. A flat and perfectly 
flexible rail, ag band of rolled iron, two and a half inches wide, 
and one-eighth of an inch in thickness, was laid down along the 
bottom of the canal or river, and made fast at each end. The 
tug being placed over this rail, and the rail being fished up 
through the trough, and placed between the two wheels, the 
upper one was screwed down tightly upon the lower one by 
setting-screws, so that the rail was firmly held between the two. 
These wheels being set in motion by the steam power, the 
rail was drawn through them as they revolved, and the 
boat was thus moved along the rail, which rose under her 
bows and sank under her stern as she advanced. As she was 
stem and stern alike, and the engine could be reversed by a 
very simple and effective motion, the only alteration required 
when she had run to the bottem of the rail was to unship the 
helm and re-ship it on the other end, A little steam-tug on 
this principle, twenty-eight feet long and eizht feet beam, and 
3-horse power, was found to work admirably on the Grand 
Junction and the Gloucester and Berkeley Canals, and the River 
Severn, where a rail, a mile in length, was laid down. On the 
Gloucester and Berkeley ship canal it is reported that “after 
hauling several small craft of from seventy to eighty tons bur- 
then, she was attached to a Greek brig, laden with about 350 
tons of grain, which was being hauled against a head wind by 
six powerful horses, and to the surprise of everyone, she towed 
the brig steadily to the entrance of the dock at about the same 
rate as she had previously been towed by the horses: and it is 
no exaggeration to say that the tug could easily have been 
stowed away on the deck of the brig.” Innumerable other trials 
were made and witnessed by many practical engineers, during 
which it was observed that “there was no perceptible loss of 
speed whether she was going down or coming up against the 
stream, but “performed the distance in the same time against 
the current, and with or without loaded barges in tow.” 

Another report, by a civil engineer of great practical expe- 
rience, says, in reference to steerage,—* I tried how far it would 
deviate from the position of the rail, and found no difficulty in 
varying its course far beyond the centre of the river, notwith- 
standing it was laid only one-third of its width from the south 
aide, bd ° * ° , nor did I observe the slightest 
inequality of draft or irregularity of motion whilst it was passing 
round the curve; in fact, its perfect action under these circum- 
stances somewhat surprised me. Nor could I detect any ob- 
struction or increased friction in the action of the rollers at one 
time more than another; on the contrary, the side rollers, which 
are placed perpendicularly in the boat to guide, if needful, the 
band to its strait position (between the wheels), were not acted 
upon at all, or so slightly as to be scarcely perceptible; and the 
band seemed also to accommodate itself to the wheels, when 
the bout stood athwart its course. ° * ° 
I saw no difference in these particulars, whether the boat was 
taking a load or not, 

1 have mentioned these reports and observations here, in 
order to anticipate some of the objectious which would be likely 
to arise in the minds of your readers in the first instance. 

Now, it appears to me, that this invention may be success- 
fully applied to the construction of a ferry boat or railway 
bridge across the Straits, from Dover to Calais. The existing 
railways on either side being carried down to the coast railway 
piers, terminated by moveable or floating platforms, must be 
extended as far into the seaas may be necessary for the purpose 
of embarkation and debarkation at all states of the tide. The 
boat or bridge must be a large, a very large broad flat-bottomed 
vessel, somewhat like the floating bridge between Gosport and 
Portsmouth, and have lines of railway laid along it, correspond- 
ing with those on the piers and platforms, so that trains of 
railway carriages, with their passengers, luggage-vans, and 
trucks, may be run on to it, and be at once keyed fast down to 
the deck. 

A flat rail, a band of iron, at least two feet wide, and one inch 
thick, rolled in long lengths, and joined together with copper 
rivets, may be made fast to the shore under each pin, and be laid 
across from coast to coast. It must not be supposed that the 
rail would be suspended across the Channel by its terminal 
fastenings ; for some distance it would lie on the shelving shore 
which would sustain it, and the lodgment it would find upon 
the shallower parts of the bed of the Channel would sustain it in 
extension across the deeper parts, The trough or well along the 
middle of the boat must, of course, be of dimensions correspond. 
ing to those of the rail, and the driving-wheels must be at least 
five or six feet wide, and the lower one, at least, may be six or 
eight feet in diameter, according to the speed required. 

I scarcely need to say, that such a boat, from its great length, 
and breadth, and weight, and the hold which the rail would have 
upon it, would ride over the short waves of the Channel with but 
little, if any, more motion than is frequently experienced in rail- 
way carriages on land. The speed would be regulated mainly 
by the diameter of the wheels, and might be increased to any 
amount, within certain limits ; and the rail, and not the water, 
being the fulcrum on which the engine-power would be ex- 
pended, tho saving of steam-power, as compared with the paddle- 
wheel or serew, would be very great. It is probable that a speed 
of twenty-five or thirty miles an hour would be attainable, or, at 
all events, that the transit might be accomplished under the hour. 

On arriving at the opposite side, the boat would be run up and 
made fast to the pier, and the train of carriages might be drawn 
up by horse power, or astationary engine, or a locomotive, and 
be despatched by the lines of railway to their respective destina- 
tions; and, the engine being reversed, the boat would be ready 
to retum with another train, 





THE ENGINEER. 


Such a vessel, having no masts or spars, and lying low on the 
waters like a mere hull, would not be a very prominent mark 
for the winds and waves, and its weight would give it great 
sustaining power, and it might be so constructed that in very 
rough weather it could be covered in, so as to float over the 
surface snug and close, like a tubular bridge. 

I cannot but think this railway would reduce to a minimum 
both the perils and the inconveniences of this short sea voyage, as 
well as the cost,and would accomplish all that a bridge or a tunnel 
under the channel could effect, and at an expenditure which, as 
compared with either, would be a mere trifle. The permanent 
way already exists, and there would be no expense in making 
that, and none in keeping it in repair. No doubt there will be 
difficulties to encounter in the carrying out of such a project, 
and to the suggestion and discussion of those I invite your 
scientific and practical readers. It is a subject well worth the 
best consideration of English engineers and capitalists: the 
existing traffic is very great, and is annually increasing. The 
number of passengers is now considerably upwards of a million 
perannum. A million of passengers, at an average of 2s. 6d. 
each, would produce a yearly revenue of £125,000, enough to 
pay an ample dividend upon ten times the capital this railway 
would require. H.B 

[Your proposition appears to us as wild as any of those you 
have referred to. There would, at certain seasons, be immense 
strain on the band, and what would become of the vessel were 
it to snap ?] 





MORE PERFECT COMBUSTION OF FUEL, AND THE 

ADVANTAGES OF HIGH PRESSURE STEAM, 
Sir,—Considering the age of improvements in which we live, I 
read with some regret, in page 208, of the 12th inst., the an- 
nouncement of the formation of a society to assist those who may 
be summoned for not consuming the smoke from their furnaces. 
After the many proofs which have been given that the black par- 
ticles of smoke from coal furnases can be readily burnt, and 
usefully employed in generating extra heat, thereby causing a 
constant profit to be realised from what was previously wasted, 
and that such profit would be sufficient to repay the first outlay 
ina short period, I should imagine that the purpose of the society 
was diametrically opposed to the interests of those it is intended 
to serve. 

After all that inventors have done towards attaining this ob- 
ject—the amount of money they have expended for material and 
fuel in testing their inventions—the thought and labour they 
have devoted in experimenting—the neglect they have experi- 
enced from manufacturers, and the little they have hitherto 
gained in any way for so much outlay of money and thought, 
—I should have thought the object of the eociety ought to 
be, especially now the subject is becoming better understood, 
to encourage and stimulate them to still further exertion—to 
assist, patronise, and guard them from the dreadful amount of 
jealousy and superciliousness they are subjected to from engi- 
neers, a8 well as others who may happen to be in office. They 
would by these means ultimately put millions into the pockets 
of the coal consumers, for the amount which could be saved and 
turned to a profit by the more perfect combustion of coal is not 
generally understood. I will, in these letters, demonstrate that 
the black particles of smoke escaping from any fire may be pre- 
vented. 

The first idea that suggested to me the practicability of burn- 
ing the smoke from coal furnaces was, from observing the action 
of a camphine spirit lamp (there is a great analogy between this 
lamp and a properly made furnace). By examining its action 
I found that a very great quantity of smoke was evolved from the 
burning spirit, and that to burn it effectually the combined 
action of three currents of atmosphere was necessary: a strong 
current was deflected upon one side of the flame bya cap, a 
second was inpinged upon the other side by a button, and a 
third was caused to bear sharply upon the products of combus- 
tion from above, by the throat of the chimney glass; and that, if 
any alteration was made in this arrangement, a more black and 
dense column of smoke was liberated in proportion than was ever 
seen to issue from a furnace chimney shaft. 

I applied the same principle to the furnace described in 
my last letter; one current of atmosphere I brought in 
through the fire-bars from the ash-pit, another through three 
tubes in the sides of the furnace, and directed the current down 
upon the fire, through perforated fire-bricks; the third was de- 
flected upon the products of combustion iu the same way, from 
a passage through the roof at the bridge; the outer ends of 
these tubes or passages should be flanged, to admit free ingress 
to the draught, each with the means of shutting off the current 
of air, as it was more or less requisite to blow up different parts 
of the fire where the fuel was liberating the most yas, 

But I found the chimney shaft had not half the power to draw 
the atmosphere through the furnace as fast as was necessary, in 
spite of all my endeavours to heighten it. I ascertained that the 
principle was correct by forcing through each tube the requisite 
amount of blast, to produce the desired effect upon different 
parts of the fire; but as the majority of the passages were re- 
quired to act at once, and frequently all of them, the expense 
and labour became an object of consideration. It was to attain 
the same results the cheapest way that the pumps (also described 
in my last letter) were made and applied ; they contained 5°5348 
cubic feet, therefore, when worked at 100 revolutions per minute, 
they would exhaust, after deducting the odd 3,508 for compressed 
air in passages, and from the action of the valves, 30,000 cubic 
feet per hour ; this quantity was quite sufficient for the size of 
the furnace, and ultimately produced the most splendid results. 
The first experiments consisted of various trials of all coal, 
6 inches deep spread level; it was found that, for every 10 lb. of 
coal put on, 6,000 cubic feet of atmosphere waa required. 

The next experiments were made on fires, with a mean depth 
of 6 inches, but higher in front ; the next, fires made higher be- 
hind. It was found that the fires made higher behind did not 
requira so much atmosphere as those made high in front, the 
iinmee ranging from 500 to 660 cubic feet to each pound of 
coal. But the level fires appeared to give out more steady heat 
than either of the other plans. 

We next tried fires less in length and breadth, but 12 inches 
deep; the same results were obtained, as far as level firing is con- 
cerned, but altbough the heat was very intense, there did not 
appear to be so much given off altogether, for the amount of coal 
used, they appeared to be eating their own hearts out ; these thick 
fires required less atmosphere, the range being from 480 to 620 
to each pound of coal. These experiments were all carried out 
with the average consumption of 70 lb, of coal per hour, undera 
pressure or draught of from 7 to 21 inches of water, but the best 
results were obtained from about 14 inches, with a steady fire, 
although a higher pressure was frequently desirable when fresh 
fuel was added, to produce perfect combustion. These were all 
from good furnace coal. 

We next tried the addition of water, first sprinkled over the 
fire through a rose, and afterwards evaporated through the fire- 
bars from the ash-pit, also both ways at once; we found that 
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about 5 inches of water could be most usefully consumed with 
each pound of coal; it did not appear to signify which way it 
was applied, provided it was equally distributed. The results 
were, more intense heat. 

We next tried a mixed fuel, composed of 64 parts of common 
small coal, the cheapest we could buy, 32 parts clay, and 16 parte 
water, mixed up together; this required 700 cubic feet of atmo. 
sphere, and a pressure of 21 inches of water, but it lasted much 
longer than the same weight of all coal, and also gave out an 
intense heat. 

The conclusions I draw from these experiments are, first, 
that five times the quantity of atmosphere is necessary to pro- 
perly consume coal than has hitherto been considered sufficient. 

Secondly, that the most inferior coal, if mixed with water, sup- 
plied with 4 larger quantity of atmosphere, and submitted to a 
sharp draught, will give off as much heat, and produce as perfect 
combustion as good coal. 

Thirdly, that a chimney- shaft, however high it may be, is not 

sufficiently powerful to insure the best results in the more 
perfect combustion of coal under all circumstances. 
_ Fourthly, that the idea engineers should always keep in view 
is, to adopt all available means (as before deseribed) to produce 
the most perfect combustion, at the back of the fire, or in a 
chamber behind it, so as to obtain the nearest approach to red- 
hot air (#) before using the products of combustion for generating 
steam. This is more particularly necessary in furnaces applied 
to marine multitubular boilers working at low pressure, because 
the tubes are at so low a temperature that the damp smoke ad- 
heres to them (hindering the conduction of heat to the water) 
and passing too sluggishly through such small tubes, checking 
the draught and wasting the fuel. But I shall have a great deal 
more to say upon the subject of low pressure steam boilers, 
showing the great advantages that high pressure steam possesses, 
especially when generated in multitubular boilers, and where the 
perfect combustion of coal ia an object; or, in other words, where 
the saving of 60 per cent. in the cost of motive power is of any 
consideration. 

I have found, after repeated trials, that whenever the furnace 
of a marine multitubular boiler will melt zinc, the products of 
combustion, leaving the other end of the tubes, will melt tin; 
proving that the heated gases escaping from the tubes are 2-3rds 
as hot as the furnace. Also, that when the furnace of a loco- 
motive multitubular boiler will readily melt cast-iron, the pro- 
ducts of combustion leaving the other end of the tubes will melt 
lead, but not zinc: proving that the heated gases escaping from 
the tubes is only 1-30th part as hot as the furnace. Why is 
there so immense a difference in the amount of heat absorbed by 
the boiler! Is it, or is it not, because one has an artificial 
draught by the blast pipe, and the other has not? 

J. W. Cranz, C.E. 

2, Surrey-square, Old Kent-road, March 16, 1858. 





HIGH AND LOW PRESSURE STEAM. 


Sir,—“Slow and steady wins the race.” When I was young, 
Sir, the old people used to say to us, “Come what will, come 
what may, patience and time wear through the roughest day.” 
I hope, therefore, that you will not be impatient, but allow the 
race to be run out properly. 

First, then, we must settle one great difference between 
J. B. and Mr. Craddock—the difference relating to the gain 
by expansion. Professor Renwick, of New York, says—“ We, 
therefore, conceive ourselves warranted in the conclusion, 
that, when an engine acts expansively, the steam shou!d never 
be permitted to expand itself to more than twice the bulk it 
occupies under atmospheric pressure.” This expresson, however, 
is open to some qualifications, Now, Sir, every man who ventures 
to assert or invent makes mistakes, and it is by a free discussion 
like this that he is found out and exposed. Mr. Knight, jun., of 
Trieste (page 227, col. 2), tells us, “ that this principle of expan- 
sion was the glorious conception of Watt; but what does Pro- 
fessor Renwick say in his treatise on the steam-engine, page 158? 
“ High as our estimate of the adv.intages of using steam expan- 
sively may appear, it is, notwithstanding, far less than those of 
Watt and Woolf. ‘The former hazarded the opinion, that steam 
of 4 1b. was capable of expanding itself to four times its bulk, 
and still retaining the tension of an atmosphere. Woolf seized 
this expression as the basis of his calculations, and inferred that 
steam of 5, 6, 7, 8lb., &c., was capable of expanding as many 
times as the unit of measure of the safety valve was loaded with 
pounds. These views are wholly erroneous, and are contrary to 
the physical and mechanical properties of steam. 

“ Our own reduced estimates are more to be relied upon, and 
offer sufficient inducements for the employment of the expansive 
action of steam.” 

Robinson, Tredgold, and in fact Newton, and all great men 
have made mistakes, and it would be unnatural to expect per- 
fection from Mr. Craddock or any other person. “To err is 
human, to forgive divine.” 

But, Sir, I perceive from this discussion a desire to crush the 
determined will of Mr. Craddock, and to throw cold water on 
all his inventions and labours, A well-trained war-ship, fur- 
nished with grenades, has been steaming night and day from 
Trieste to “the scene of action,” and threatens, not only to 
destroy the right wing of Craddock, but to blow up the whole 
fleet of steamships. At page 227, col. 1 and 2, the plan of 
action is thus laid down :—" The present system of working in 
the marine engine is radically wrong, and the present low pres- 
sure a disgrace to the age. Under such circumstances, the best 
thing to be done is to commence anew, You will excuse me 
‘wishing to rob the dead’ by stating that this principle of ex- 
pansion was the glorious conception of Watt, and, therefore, 
belongs to no man living.” (As if Craddock had proved nothing 
and done nothing.) And having robbed the living by the 
destruction of our marine engines, “‘ with a clear conscience,” he 
puts a P.S, to his despatch in these words :—‘‘ There can be no 
doubt that they are not deficient, either in energy or persever- 
ance ; but the destruction of an immense quantity of patterns, 
the accumulation of years, is not a joke.” 

Sir, with all due deference to your vast experience, I humbly 
submit that I am not introducing irrelevant matter, but matter 
which lies at the very bottom of the wound, and as long as it 18 
suffered to remain there, the disease cannot be cured; no, not 
even if you allow us to discuss and prescribe for the patient 
another six months. However, I shall leave this vital part of 
the discussion for the present, and with your permission return 
to it again ata more fitting time. 

I began this letter with a view of getting Mr. Craddock to 
acknowledge the mistake he has made, but I now find (page 245) 
he has done so, which is as it should be. This is the way to 
get along and to settle this discussion. In this letter Mr. Crad- 
dock has given usa lengthy explanation of a very important over- 
sight of Watt—the internal radiation into the condeuser. It would 
appear, in a practical age as this is called, that what is seen and 
felt is only sometimes acknowledged and experimented upon, 
but what does not touch the senses is not conceived, and when 
a novel fact or idea is presented, it is rarely impressed on the 
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minds of your readers or hearers. For instance, “ Practical” 
(page 244), requires some proof or some d tration instead 
of “Omnibus’” “hitherto almost incomprehensible specula- 
tions.” But it appears from Mr. Craddock, that the proof, the 
demonstrations, the lectures he has given and printed, have 
made no impression; and, to use an expression of Hume, the 
historian, they appear to have come “dead born from the 
ress.” I can believe it, for I have felt the same treatment. 

Now let us try another mode of illustration, and let us see if 
“Practical” will absorb a little light. If Watt had used only 
11b. pressure in his boiler, and cased his cylinder and ends 
(mark, it is more important to heat the ends or covers than the 
cylindrical part) with steam at about 212 degrees of heat from 
an auxiliary boiler, and made his cylinders nearly double 
the area, and the speed of his piston nearly double, which 
speed “Expansion” approves of; if he had pushed the 
first idea of surface condensation by water to its proper 
limit (but, alas! that unfortunate jet of water which, by 
accident, made its escape into the exhaust steam, blocked up 
the road to all further improvement in condensation, and the 
mind rusted upon it); if he had extended or raised the dome 
of his round boiler to about twice its total diameter, and dis- 
carded the annular fire flues around, and placed a double fire- 
place and fire-brick stove and bridge inside, so as to get a 
descending flue, and manufacture, so to speak, a clear volume of 
heat ; and if this boiler had beensupplied with the condensed water 
over and over again direct from the air pump, then he could have 
carried out the principle of expansion to a proper limit, commenc- 
ing, say, at about 10 Ib. total pressure, and ending at 2 1b. more or 
less. And this arrangement of a cool cylinder (comparatively) and 
cooler steam, in a partial vacuum, would cause the excess of 
water to be evaporated before it would be exposed to the chilling 
effects of a good vacuum of say lb. “J. B. is right ; there is 
economy, in more ways than one, in having the boiler pressure 
greater than the initial pressure on the piston, and, according to 
“J. B.’s” calculations, there would be a surprising result from a 
similar arrangement on a good vacuum. 

This, “ Expansion,” is what I call low pressure, and here is a 
low pressure engine complete in itself, and, as I have said before, 
let every tub stand on its own bottom. Therefore, if “ Prac- 
tical” wishes further economy of coal—coal only—he must take 
out the low pressure boiler and retain his large cylinder; and 
then put up a high pressure engine with a high pressure boiler, 
which, as Mr. Craddock very wisely says, must be a strictly 
tubular boiler, and the exhaust or waste steam from the high 
pressure cylinder can be used up in the low pressure cylinder, 
which is fed from a small reservoir of steam power between the 
two engines, which reservoir can be heated by high pressure 
steam if advisable. If “ Practical” wishes any further explana- 
tion, let him ask plain questions, and “Omnibus” will try to 
answer them. 

I may as well remind you, Sir, that Mr. Knight, jun., is only 
half informed on the Cornish engine, for we have been told by 
“Ferret” that the Cornish engines are worked with low pressure 
steam, and with great economy too. The fact‘is, either high or 
low pressure can be worked with economy or with extravagance 
and waste, depending upon the mode, the proportions of the 
parts, and the application or transfer of the power to the work 
to be accomplished. And when you have brought the con- 
sumption down to 3 lb., any saving after, for simple land engines, 
will scarcely pay for the extra outlay and attention. 

But all this economy and safety availeth nothing if our engi- 
neers cannot make substantial air and water surface condensers. 

Poor Hall—whatever were his antecedents I know not—made 
a mistake in his joints and in his small pipes, and, alas ! he was 
doomed, Then came Craddock, with a universal medium every- 
where present, a child of nature, with an untutored genius and 
a determined will not to be crushed to death without a struggle. 
These men hitherto may be compared to those two famous 
pioneers, Savary and Newcomman, who cleared the way for the 
immortal Watt; and it remains to be seen whether England or 
America will create another Watt, or which will lead the way to 
the altered state of things. 

If Mr. Craddock, then, will take his stand only on the mere 
idea of an air surface condenser, and on his strictly tubular boiler, 
he will not stand still for want of patronage. But he must re- 
linquish all those “jim cracks” for splitting up steam, whether 
to superheat it or to condense it; and he must renounce such 
ridiculous things as revolving and vibrating surface condensers, 
and merely cause the cooling medium to vibrate: then, and then 
only, will he conquer his enemies and make them fly :— 

“The truth sublime ; 
He who permits oppression shares the crime.” 





I find I have not yet done with Mr. Knight, jun., for he is not 
only a very destructive opponent, but a very shrewd business 
man. He says, in reference to the gun-boats, “I have never 
heard such a thing as an explosion on board any one of them.” 
Why, Sir, they only carry 60 lb. steam for high pressure, and are 
they not new boilers, and paid for out of the national coffers ? 
No competition here! Notwithstanding, some of the high pres- 
sure engines of these new gun-boats have broken down already ! 
And let us not forget that we have heard of the boilers of two 
American steam-boats blowing up within the last two months. 
And I have been told and warned, if an unbridled licence is 
given to these men, God only knows what may happen to us 
and to our children. 

You see, Sir, that I am no exclusive advocate for “ the Scotch 
mist,” as “Expansion” has nicknamed our excellent ally and 
mathematician “J.B.,” nor yet Mr. Craddock’s advocate. My 
name is “Omnibus,” from the busy hives of men, and whoever 
patronises me will be carried home quite safe. OMNIBUS. 

March 29, 1858. 


P.S.—Mr. Turner is angry because I affect “the ludicrous.” 
What will he say to the reply you gave Mr. Hopkinson ? 
If I am to judge from my own feelings and those around me, it 
must have created some amusement to your numerous readers. 
I have something to say to Mr. Turner, but must defer it till 
next week. 0. 





Sir,—You justly observe that the question of high and low pres- 
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Pressure in boiler, 51 1b. 180 revolutions, 





sure steam resolves itself into economy of fuel and cheapness of 
first cost of engine. I send you diagrams from a fast running 
nonconducting engine, made by me, from which I find, by calcu- 
lation, that a cubic foot of water evaporated per hour gives two 
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indicated horse-power within a very small fraction. (I will not 
trouble you with the figures, as any one can make the caleula- 
tion). Hence, if the boiler evaporates 9 lb. of water by the 
combustion of 1 1b. of coals, this engine only consumes $} 1b. of 
coals per indicated horse-power per hour, a result which agrees 
very accurately with tho actual performance of the engine. 
W. Henry Nasa. 
Isle of Dogs, Poplar, London, March 24th, 1858. 





BOYDELL’S TRACTION ENGINE. 


Srr,—Your correspondent “C. F. T. Y.,” in describing Boydell’s 
“traction” engine, has fallen into one or two errors, which, with 
your permission, I will correct, and make a few additions, which 
may prove interesting to your mechanical readers, premising 
that I also am indebted to the courtesy of Mr. Boydell and Mr. 
Hamilton for the inspection of the engine and information. 

The engine iu the possession of Mr. Hamilton is not the 
original engine made three years ago, which was made by Mr. 
Bach, of Birmingham, and exhibited at the Carlisle meeting of 
the Royal Agricultural ees | (1855), but this was made by 
Mr. Burrell, of Thetford, who has made others since; the shoes 
on the engine (pattens, as your correspondent calls them,) are, 
some, if not all, the same as were on the original engine. As 
these shoes are the chief feature of Boydell’s improvement, I 
will try to describe them particularly. A reference to the 
sketch of the shoe for the off wheel (driving) will give an idea of 
the shape which, taking the human foot as a guide, Mr. Boydell 
has decided to be the best form. There is the toe, the tread, 
and the outside answering to the outside of the foot, The 
length of the rail being necessarily the radius of the wheel less 
clearance, will give six feet as the diameter of the wheel ; the 
hind part is then shaped to admit of the toe of the next shoe 
falling into it. On the off side of the rail is the cycloidal bar 
referred to by “C. F. T. Y.,” which answers to the ankle of the 
foot, allowing the forward movement of the wheel upon the rail, 
and taking up the shoe when the wheel has passed on to the 
shoe and rail in front. 
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Your correspondent has omitted also to say that besides the 
ten-toothed pinion gearing into the large spur wheel there is 
also a counter shaft, having a wheel of 20 teeth and a pinion of 
10, so that the first pinion may be slipped out of gear of the 
large wheel, and the double power applied if required. This 
second shaft is lifted out of gear when not required. 

I think that the quantity of fuel stated is much under the 
mark for a day of ten hours when ploughing with six ploughs, 
but it may be correct when working with a belt at a power much 
below its nominal rating. 

There is evidently a printer's error in fourth and fifth lines 
from top of page : the cylinders are 7 inches diameter, with 12- 
inch stroke; (called 104) should be, I think, called 10-horse 
power.* 

The carts are said to follow in line beautifully, but the reason 
is not given. I believe Mr. Hemming first propounded the 
theory that if all the axles were equidistant the carts would 
follow in the same track exactly, and from the report given this 
seems to be proved correct. 

The making of the shoes is on purely mechanical rules, de- 
pending altogether on the size of the wheels ; and, from experi- 
ment, Mr. Boydell has determined that the projection of the toe 
must not exceed one quarter of the length of the rail, but is best 
when rather less ; the heel to be half the projection of the toe. 
The cycloidal bar and guide have each their centres determined. 

The firebox of the engine is 2 feet 6 inches wide by 2 feet 1 
inch long and 2 feet 8 inches above bars, and there are $8 2} tubes 
6 feet long in a boiler 2 feet 6 inch diameter. 

April 5th, 1858. IMPLEMENT Maker, 





Srr,—In yesterday's impression of Taz Enarnerr, in which my 
account of the above engine appears, I am made to say, that the 
boiler supplies steam for “two cylinders of seven feet in dia- 
meter (1! !) by one foot stroke (called 104). This is evidently a 
“ devil's” oversight,} and, I think, a devilish one too; it should 
stand thus :—“ two cylinders of seven inches in diameter by one 
foot stroke (called 10-h.p.)” 

In reply to your query of “how many hours,” I mean the 
usual ouies day from 6 a.m. to 6 p.m. ; and with good coals, 
the consumption, I find, is rather below the quantity named. 

I observe, also, in the same impression, a paragraph, stating 
that one of these engines made by Clayton and Shuttleworth, 





* This was, as our correspondent suggests, a typographical error, and 
should have been as stated above. 

+ The “devil,” upon being interrogated, accounts, and we hope satisfac- 
torily, for this oversight. We forbear to repeat all he says, but the substance 
of it is this:—That the “she’s” (meaning the engine) were so numerous in 
the manuscript and first proof of our correspondent’s letter, that in his anxiety 
(just before going to press) to scare them away, he did not notice having put 
his feet in the cylinder. The substitution of the figure 4 for h.p., he 
attributes to faulty caligraphy. He much regrets, however, that while he 
discovered all the author's mistakes in time to save his (the author's) credit, 
he only succeeded in discovering his own just after the whole impression had 
been worked off. 








has just been sent off to Odessa for the Russians, who seem to be 
fully alive to the utility of them. 

The Illustrated London News of to-day, mentions that one had 
been shipped off to Cuba, by Tuxford and Sons, forming the third 
sent to that place by them in the last four months. I have not 
seen the traction engines made by this firm; but from the 
sketches I have seen of them, I am inclined to prefer Burrell’s 
or Clayton’s arrangement, with the cylinders, bearings, &c., 
under the eye of the driver instead of being boxed up in a little 
out-of-the-way un-come-at-able place, as shown in the drawings 
I have seen. I also fancy the return flues or tubes and general 
arrangement of the boiler to bean objectionable feature in them, 
considering that they are to be “ worked” by an “ intelligent (?) 
farm labourer ;” but, I believe, ali makers consider them fit to 
be in such hands ! ! C.F. T. Y. 

Brompton, April 3, 1858. 


EQUALISING AND CONVEYING APPARATUS FOR LAYING 
SUBMARINE TELEGRAPH CABLES, 

Str,—If acceptable, I beg to suggest, in your valuable publi- 
cation, which I have read from the commencement, a safe and 
not expensive method of conveying the Atlantic and other 
cables from the ships in which they are placed to the sea. The 
most important thing gonnected with laying a light cable is the 
heaving or rising of the ship, which endangers the cable very 
much, especially if i¢ is not a strong one. It is necessary to pay 
great attention to the brakes or friction wheels to allow the cable 
to pay out when the ship rises on the wave; if this is not done 
with great care and sound mechanical judgment, the cable is in 
great danger of being broken. In the accompanying sketch I do 
not pretend to show more than the principle of the arrangement 
I yee, several alterations might be made to suit particular 
vessels, &c., but I think the principle is correct, and cannot fail to 
answer for what it isintended. The rise of the ship would not 
affect the cable, as the drum G would be in motion. The brake 
might be properly adjusted, and no particular attention would be 
required to be paid to the brake-wheel. 
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In the sketch A is an iron or wooden jib, with a wheel B at 
the end; CC are two tension rods; these are supposed to be 
attached to the mast; at D are two fixed wheels at foot of jib, 
and at E two moveable wheels; F, are several counter-balance 
weights, made so as to be easily adjusted; G is the drum, 
which is furnished with a cross head, and made fast to the 
chain, H; this drum slides in guide-bars, II, These bars are 
slotted so as toallow blocks to slide in them, and they are fixed 
on the swivel principle at bottom; J is the cable leaving the 
ship. When any extra strain is put on to the cable, either b 
brake or ship, the drum, G, will slide down the bars II, and lit 
the counter-weights, F, When this extra strain is taken off the 
cable, the counter weights, F, will cause the drum, G, to assume 
its former position. The travel of the drum, as compared to 
that of the weights, F, is as four to one. 


London, April 5, 1858. ADAMSON, 


BRAY’S TRACTION ENGINE. 
PaTENT DATED 3lst DecemBer, 1856. 


Tutsinvention, by William Bray, engineer, of Folkestone, Kent, 
consists in constructing the wheels of traction engines with teeth or 
blades which enter the ground for the purpose of obtaining a firm 
hold. These teeth are made to slide or move in and out by an 
eccentric or other mechanical means, so that they clear themselves of 
the soil and are again ready to enter the ground. The eccentric is 
capable of adjustment, so that the projection of the teeth may be 
varied, and thus the wheel may at pleasure be made to act like an 
ordinary wheel. This adjustment enables the wheels to run well 
upon hard ground when required. 

Fig. 1 is a side view partly in section, of the wheel of a traction 
engine constructed according to this invention; Fig. 2 a plan partly 
in section, of the same, also showing a portion of the engine sh 
and one of the steam cylinders; and the other figure a perspective 
view* of an engine which has lately been constructed, and is now being 
tried by the patentee. ‘The piston of the steam cylinder A drives the 
crank shaft B, and another similar cylinder and piston drive another 
crank on the same shaft, and placed at i angles to the first crank, 
in the ordinary manner. The boiler and other details of the engine 
are constructed in any of the ordinary ways. Each end of the shaft 
B carries a pinion C, which drives a toothed wheel or ring D fixed 
on the driving wheel, which is constructed in the following manner : 
—E, E, E, are the spokes, of T iron, which are fixed in the boss or 
nave F, and connected by rivets and by bracket plates G, G, to the 
trough-shaped tire or ring, which consists of a cylindrical hoop H, 
with two side plates or rings I, J, connected to it by rivets and angle 
irons, or otherwise; K, K, are the teeth or blades, which slide between 
guide plates L, L, fixed in the tire. These blades are connected by 
joints i, k, to rods M, M, which are jointed at their other ends m, m, 
to two rings N, N, encircling the eccentric O. One of the rods M! 
is, however, connected rigidly to the rings N at mi, so as to cause the 
ring to revolve with the wheel. The eccentric O is fixed upon the 
shaft or axle P, ou which the boss or nave F is free to revolve. The 
axle P carries a worm wheel Q gearing into an endless screw R, By 
turning the screw R by hand the axle P may be turned round, 80 as 
to bring the eccentric O into different positions, When the eccentric 
is in the position shown in the illustration, the blades or teeth K, K, 
are caused to protrude as they descend to the ground by the revo- 
lution of the wheel, and to be drawn in as they ascend, By this 
means the blades or teeth obtain a firm hold in the soft ground, 
which enables the traction engine to drag the ploughs or wagons, or 
other articles which may be attached to it. The broad hoop H 
obtains sufficient bearing upon the ground to support the weight of 
the engine, and the side rings I, J, prevent the earth from getting 
over the hoop H. The inner edges of the rings I, J, may be con- 
nected by another aap so as to make the tire of the form of a 
rectangular box instead of a trough; the earth cannot then get into 
it. As the wheel revolves, the blades are cleared of the earth which 
adheres to them as they pass over the upper part of the wheel, and 
they are again protruded as they descend. The extent to which the 
blades enter the ground may be varied by shifting the eccentric, so as 


* The highly respectable appearance of the engineers employed in driving 
and steering Mr. Bray's engine has induced us to give them sianding room 
in our columns, In thus departing from our usual practice we hope to show 
our agricultural readers what sort of men they should employ about their 
engines, and how all fear of explosions, such as those we frequently hear of, 
can be best avoided, 








rien 








THE ENGINEER. 





Apri 9,1858. / 








282 


Shahi 


to cause the point of greatest protrusion to be at some other point 
than the bottom of the wheel. By turning the eccentric half round, 
the blades will be protruded at the top of the wheel, and will be 
drawn into the wheel at the lower part. ‘The engine can then travel 
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of the slight angular motion which the blades receive from the rods 
M, M. ‘The wheel is shown with one boss or nave and one set of 
spokes, but it may be made with two bosses or naves and two sets of 
spokes, one boss and set of spokes being placed on each side of the 





along a hard road or surface as though the wheels were of the 
ordinary construction. bul 

The details of the machinery admit of variation. 
or teeth K, K, may be either flat blades or a series of prongs or spikes. 
They may also be connected rigidly to the rods M, M, without the 
intervention of the joints k, &, and in that ease the guide plates L, L, 
are dispensed with, or are made to extend but a sbort distance within 
the hoop H, and are rather loosely fitted to the blades, so as to allow 


Thus the blades | 


eceentric O. Or, the eccentric may be placed outside the wheel 
| instead of within it, and the rods M, M, may then pass between the 
| spokes. 
| boss or collar, and the driving, wheel may be fixed on the axle, or 
| both may be loose on the axle, which may then be permanently 


fixed. A cam or crank may also be used in lieu of the eccentric. | 


| The crank pin or the eccentric, or the cam may also be made ad- 
| justable, so as to vary the eccentricity, or to bring itinto a position 


The eccentric and the wheel Q may be mounted on a loose | 


ENGINE. 


= 


a\ 
\ Wi 
Wi 
Hil 


F, 
Nttammuts a \ 
> 


concentric with the wheel when required. Thus, if the parts be so 
proportioned that the blades may not protrude when] the! eccentric 
is shifted into the concentric position, the driving wheel may be 
employed to communicate motion to threshing machines or other 
machinery by means of a belt or strap passing round it, the engine 
being blocked up or supported so that the wheel may not touch the 
ground. As, however, it will generally be advisable to reduce the 
speed of the engine to the driving wheel by means of the pinion C and 
wheel or toothed ring D, the patentee prefers to apply a separate 
pulley on the engine shait B for communicating motion to machinery 
when required. The pinion C is driven by a feather or a square part 
on the shaft B, and is capable of being slidden along it so as to draw 
it out or put it in gear with the wheel or ring D. The shaft B can 
thus revolve independently of the driving wheels when required. 
Moreover, both wheels can be driven while the engine is advancing 
in a straight line, and the wheels will then tend to keep it to a 
straight course. Onthe other hand, when it is required to turn or go 
round a curve, the wheel on the inner side or smaller radius of the 
curve is disconnected, while the outer wheel is kept in gear, and the 
engine is thus enabled to turn with facility, When the engine is 
employed to drive a threshing machine or other machinery, both 
wheels are disconnected, and the eccentrics may be set so as to cause 
the blades to protrude at the lower part, and assist in scotching the 
wheels, or preventing the engine from shifting from its place. The 
wheels may be constructed so that the blades or teeth are actuated 
by aspiral or other cam mounted on the wheel itself. By turning or 
shifting this cam on the wheel the blades may be all protruded 
simultaneously when the engine has to travel over soft ground, and 
they may be all withdrawn simultaneously when it has to travel on 
hard ground. The engine may be constructed with two driving 
wheels and one or two steering wheels. When it is supported on only 
three wheels, all the wheels will bear upon the ground notwith- 
standing its being uneven. The same effect may be obtained with 
four wheels, by supporting the engine on the two driving wheels, and 
on a joint or pivot on the centre of the axle of the two steering 
wheels, which are thus left free to accommodate themselves tothe 
inequalities of the surface of the ground. The engine may be made 
with only one driving wheel constructed as before described; but by 
employing two wheels with the connecting and disconnecting ap- 
paratus as described, the engine obtains a greater hold on the ground, 
and can also be turned round in either direction with facility. 

We understand the trials with the engine, of which we have 
given a general view, have been very successful. It is stated 
to have drawn two wagons loaded with eight tons of rock 
on the common road up Folkestone Hill and round the town; 
the inclines varying from 1 in 7 to 1 in 11. It is jntended, 
in the course of a few days, to try the capabilities of the engine 
in ploughing on the estate of Sir Edward Filmer, in Kent; 
and trials are also, we believe, to be made at Woolwich Arsenal. 
‘The results obtained at a recent trial in ploughing on the Broadmead 
Farm, Folkestone, are stated by the proprietor, Mr. John Jeflery, as 
also by Mr. Hunt Jetlery (of the Walton Farm), who witnessed the 
experiment, to be most satisfactory; the ploughing more than 
answering their expectations, and being as effectual as if done by 
| horses. 








Pusric Buitprxcs at Sypvey.—Visitors from the sister colonies, 
who have previously resided in Sydney, invariably express no incon+ 
siderable amount of gratification on observing the marked improve- 
ments so’strikingly displayed in the numerous public buildings which 

| adorn our city. The progress towards completion of the University 
| was all that could be desired, until the present political disarrange- 
ments caused a complete stoppage of the works, owing to there being 
no actual power in existence qualified to vote a grant of public money. 
| The acceptable resuscitation apparent at our long neglected cathedral, 
| the noble additions to St. Mary’s, and the five effect which is daily 
bursting into view at St. Paul’s College, speak eloquently for our 
future architectural advancement. It is a pleasing reflection that 
amidst the tiresome din of political strife we can congratulate our- 
| selves upon the rapid progress of our new banks—the successful open- 
ing of the Exchange—the rather laggard efforts towards completing 
our telegraphic communications—the extension and improvements 
| making to the Sydney Grammar School, and the magnificent new 
front projected to our Museum, which, thanks to the untiring energy 
of his Excellency the Governor-General, has been designed by the 
colonial architect, and will shortly be proposed to be added to that 
| praiseworthy Australian institution.—Sydney Morning Herald. 
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TO CORRESPONDENTS. 

Norice.—The first four volumes of Tue ENGINEER may now be had, ready bound, 
Vol. I., price 20s.; Vol. Il., price 16s.; also, Vols. III. and IV., price 18s. each ; 
covers for binding each volume, price 2s, 6d. each, can also be Wad, Orders 
received by the Publisher, 163, Strand, 

A Svunscriser (Preston).—Some considerable weight is doubtless required in 
traction engines. Under ordinary circumstances, perhaps half a ton would do 
Jor each plough. 

P. M.—Your ideas seem so confused that we know not how to begin to set you 
right. What do you mean by a weight “ moving itself." If it only required a 
Sorce equal to the millionth part of a weight to move it, where is it to come from? 
No part of a weight can act except by its gravity, and no one doubts that a weight 
will run down hill. A bar of iron is stronger when hardened, and there is no 
difference in the tentional strength of a square and a round bar of the same 
sectional area. 

Quora.— The 10-inch shell guns are called 86-pounders. There are two kinds, 
weighing, respectively, 97 cwt. and 87 cwt. Of 68-pounders there are three 
kinds, weighing, respectively, 65, 95, and 112 cwt. Their cost is about £15 


per ton. 

W. W. (Glasgow).— We cannot discover the nature of the particular apparatus 
which your friend calis “ Naysmith's absolute safety valve.” We have searched 
the patent lists, but inwain. The title altogether looks suspicious. The name of 
the presumed inventor would read better “* Nasmyth,” and the suitabitily of 
the name of the thing presumed to have been invented is very doubtful. Write to 
your friend and ask him if he is sure he is not labouring under some mechanical 
delusion. 

N. W. (Dorset-square, )—As a general rule patents are not granted under the New 
Law for more than one thing, but if your invention be for certain chemical appa- 
ratus as a whole, although it may involve half-a-dozen distinct pieces of mecha- 
nism, we should not hesitate in applying for a single patent, and we have no 
doubt about its being granted, If once it passed the law officers all difficuity is over, 
as no one can use any portion of a patented invention without obtaining a license, 
although he may desire to apply the thing in question to @ purpose quite different 
Jrom that proposed by the patentee. Getting an application for a patent passed 
by the law officers sometimes requires a litile experience. You must show that all 
matters claimed are related to each other in some way, or they must have some 
Jeature or object common to all of them. No precise rule can be given, 
but those experienced in such matters can generally see at a glance whether the 
particular features required to be included under one patent can be so treated. 
Patent agents are usually, although not aloays, the best advisers, as their pre- 
judices and interests are the same as those of the law officers themselues—tiat is, 
in favour of increasing the number of patents. We have, however, frequently 
known them take very great pains to produce some harmony amongst a number 
of things as little allied to each other as oil and water. 


ZERATED WATER, 

(To the Editor of The Engineer.) 
Sim,—I would beg to inform “ Domestic Economy” that a simple mode of 
wrating water is by pouring the distilled or boiled water several times from 
one jug to another, after exposing it tothe air. A second plan is by blowing 
into it with a pair of common bellows with a long tube attached to the 
nozzle. FEL, 

TO PREVENT WATER FROM BECOMING PUTRID. 

(To the Editor of The Engineer.) 
Sim,—The following mode of preventing water from becoming putrid may 
be useful to some of your readers :— Take half an ounce of powdered char- 
coal or treacle, and pour on it four ounces of oi! of vitrol; conduct the 
sulphurous acid gas into the water from the receiver by means of a glass 
or earthenware bent tube. FIDELIs, 








TO REMOVE SLIGHT SCRATCHES ON LOOKING GLASSES, 
(To the Editor of The Engineer.) 
Sm,—“ Nout we Tancere” asks if this can be done, and by what means? 
Will fluoric acid or its vapour answer, if rubbed off immediately after ? 
FIDELIs, 





ESTCOURT’S RAZOR STROP. 
(To the Editor of The Engineer.) 

Sm,—The above metallic strop had a bright and hard surface, like slate- 
Is it possible to produce an artificial slate with emery powder and lard ? 

Gradier’s metallic strop is—best putty powder, one ounce; jeweller’s 
rouge, one ounce; scales of iron, half an ounce; levigated Turkey stone, 
three ounces ; beef suet, one-and-a-half ounces. 

RECEIPT TO SHARPEN RAZORS BEFORE SETTING ON THE HONE. 

Muriatic or sulphuric acid, three-and-a-half drachms; water, half a 

pint, mixed. Keep the razor in this for half an hour, wipe it, and set it. 


SECOND RECEIPT FOR THE SAME. 
A saturated solution of oxalic acid; both have an affinity for the crossed 


particles or fibres of the edge of the razor, FELL. 


DOUBLE FURNACE DOORS, 
(To the Editor of The Engineer.) 

Sm,—Observing by your advertising colums, in your number of 19th March, 
that Mr. John Clay lays claim to double furnace doors, and threatens with 
legal proceedings all who may use them, I beg to enclose you a machine 
copy of a letter written by me, dated “77, King William-etreet, City; 
London, 20th May, 1843," and call your attention to the following diagram 
and observations :— 

“ We send lithograph sketches of nearly similar doors to above (recom- 
mended), to show how the doors are hung. The doors may be perforated 


thus— 
{ 

















a, b, ¢, d, four rivet holes for fastening an inside perforated box; e, eight 
three-quarter inch holes in door to admit air to box. The air boxes may 
be large enough to enter the framing freely; make the holes 5-16 inches 
at one inch pitch.” 

I also enclose a copy of the lithograph alluded to, giving all details for 
perforating the doors and the air box or casing, and accompany it with 
drawings for your inspection, bearing date 1841. All these double furnace 
doors were put up under the patent of 1839, granted to Mr. C. W. Williams 
for improvements in furnaces, and altogether I am sure some thousands 
have been manufactured. 

In 1854, Mr. John Clay obtained letters patent for “ Apparatus for con- 
suming smoke;” in his specification he says, “in Figs. 1 and 2, B, B, 
represent the doors of the furnace, which are formed with a double casing, 
and perforated with holes for the admission of air.” This is all the allusion 
he-makes to that part of the subject, and very prudently avoids laying any 
special claim to it. He has clearly no right or title to the exclusive employ- 
ment of double perforated furnace doors, which I had in use in 1840, and 
which have now become public property. Henny Dincags, Engineer. 

Patent Agency Office, 32, Moorgate-street, City, 

29th March, 1858. 





BE3T COLONY FOR ENGINEERS. 
(To the Editor of The Engineer.) 
™ your early numbers this year a correspondent inquires 
: Be is the best colony for an engineer?” LI have visited, ening the 
~ Av ang years, most of our colonies. As regards Canada, to which 
prt org particularly, I can assure him there is no opening there; if he 
t, I can give him the best authority. The fact is, in our colonies 


Sim,—In one of 


the only parties who can get on are those who can, if needs be, shoe a horse, 


sharpen a pick, or take a contract for anything. In civil engineering, 
all the Government work is done by the colonial engineer, who, in most 
colonies, is some favourite, who has had no experience and has no 
talent—he is like a “ book mason,” all dependent on dead men's brains. 
When I called at the Cape the colonial engineer was a Baptist preacher, 
and spent one day in the week baptising Caffres, which of course made him 
a favourite of Sir G. Grey, the great missionary governor. He had built 
a wharf for landing coals, with a railway on it—it was constructed with a 
severe declivity in the centre, and a rise after, to prevent the trucks running 
off into the sea! I need scarcely say that, in a year's time, the municipality 
petitioned the Governor to have it removed. Yet this gentleman was em- 
ployed over all the colonial works. If you came out there an efficient 
man, you were too clever to be encouraged ; if you were a Baptist preacher, 
you might next day be head clerk in the office. In Canada, things were 
better in Governor Darling's time, but there was not any “steam up.” In 
the West Indies, if you are nota black man you have no chance—were you 
Tubal Cain himself; unless, indeed, you marry a black woman. In 
Australia a working man can live in luxury, if honest and sober, but not a 
professionaiman. At Natal, that ignis fatuus held out to emigrants, I have 
seen persons of University education digging trenches by the yard. It is a 
place fit for a capitalist, sheep farmer, and for labourers, nothing else ; and 
even those are all better off in New Zealand, where a man with a wife and 
family who can all work at something, must soon be in affluent cireum- 
stances; but it is an unfortunate fact that, without very great Government 
interest, or a name in England—which would render you foolish to leave 
it—an educated, professional man, dependent on that profession, had better 
take a footman’s situation than go to a colony. 

In the colonies they all write in the papers, and to their friends to 
“come out,” as they would to “ Buffalo gals,” or the “spider to the fly.” 
Another evil of colonial life is, the incessant fluctuation of business—one 
year is prosperous, and six years are the reverse. To conclude, the man 
for a colony, except he can command capital, must, if one thing will not do, 
start another, If making engines don't pay, let him try horse-shoeing (a 
most lucrative thing in every part of the world); if that don’t pay, take 
to carpentering, or even to making green spectacles, if i pays; that's the 
whole art of “colonial trade.” The principal baker in one of the West 
Indian Islands went out a watch-maker ; the first architect in another was, 
like Herschell, the astronomer, a musician. If you are for colonial 
practice, look out for a berth in England, to go out to some certain employ- 
ment. If you have not interest for that, wait till you have; or go any- 
where, and take to whatever pays best, work your heart's life out, and die 
wishing you had never left your native land. As to New York you work 
harder, live “ faster,” and die sooner, than any place in the world—except 
California. 

If your correspondent is in earnest, and has friends or money, let him 
look to India—and his liver! Vicrm. 











PATENT RIGHT. 
(To the Editor of The Engineer.) 
Stmr,—Can an English machine maker construct a patent machine, that is 
only patented for England, Scotland, and Ireland, and who is not duly 
li 1 by the y to make such machine, and send the same to 
America, Russia, er any other foreign country, without paying a patent 
right ? A Constant Svupscriper, 
Manchester, April 6, 1858. 





[Certainly not. The patent ensures to the inventor, or his licensees, the monopoly 
of making, using, vending, &c., in the country in which he holds the patent, and a 
manufacturer has no right to make in England to export to and use in Russia, or 
any other country, without the patentee's permission.] 





SIGNALS ON RAILWAY TRAINS. 
(To the Editor of the Engineer.) 

Smr,—I wish, with your permission, through the medium of your valuable 
paper, to call the attention of railway companies to a simple means that 
might be adopted for communicaton from carriages to the guards of trains. 

Let a six-inch round hole be made in the centre of the roof of every 
carriage, and a light iron triangular frame be fitted in it, six inches below 
in the interior, and sufficiently high up through the roof outside to insure 
the top being, say, ten inches above the highest carriage. In this frame 
should be placed the lamp for lighting the carriage, round the upper half 
of the lamp could be fitted red glass; and if an accident happened, either 
in or to the carriage, one of the passengers could push the lamp to 
the top of the frame, and pass a side catch under it to keep it there; it 
would then be in full view of the guards, &c., and, from its uncommon 
position, would be far more likely to attract their attention than any signal 
from the carriage windows. In day time a red flag might be thrust through 
the same opening, and waved round. 


2, Surrey-square, Old Kent-road, 
April 7, 1858. 


F. W. Crane, C.E. 





MEETINGS NEXT WEEK. 

InsTITUTION OF Civ ENGtngEeRs.—Tuesday, April 13th, at 8 p.m., “ Theory 
and Practice of Hydraulic Mortar,” by Mr. G, Robertson, Assoc. Inst, C.E. 

Society or Ants.—Wednesday, April 14th, 8 p.m., “On the Paddle 
Wheel and Screw Propeller, from the Earliest Times,” by Mr. J. McGregor. 
Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 

on Thursday evening in each week.. The charge for four lines and under is 

halj-a-crown ; each line ofterwards, sitpence. Theline averages eleven words, 

blocks are charged at the same rate for the space they full, 
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RAILWAY ACCIDENTS, 


On looking into Captain Galton’s report more minutely we 
are struck with the large amount of fatality and a 
caused by the sufferers themselves, and for which the rail- 
way companies are very partially, if at all responsible. 
Ninety-five persons are reported as killed, and 19 as in- 
jured, who were neither gers nor servants of the 
railway companies. Of t 95 persons killed, 6 were 
suicides ; 54 were killed and 14 injured while trespassing 
on railways ; 25 were killed and 5 injured at level cross- 
ings ; 1 was killed by an explosion; and 9 were killed by 
incautious exposure of themselves on the rails. 

Of the servants or employés of railway companies, 18 
were killed and 39 injured from causes beyond their own 
control; and 75 were killed and 34 inj owing to their 
own misconduct or want of caution. The most fruitful 
sources of accidents were, casualties to trains, the coupling 
of trains, crossing or standing upoa the railway, working on 
the line, and falling from trains in motion. 

Of the passengers who suffered on railways, 25 were 
killed and 631 injured from causes beyond their own con- 
trol; and 23 were killed and 15 injured from want of 
caution on their own part. Of the former 25,7 were killed 


through trains leaving the rails, 16 through collisions, 1 by 
his head coming in contact with a bridge, and 1 by falling 
from an imperfectly fitted truck. Of the whole number of 
injuries, 524 were caused by collisions. 





The accidents from rolling or the road are analysed as 





follows :—viz., accidents from engines or carriages leaving 
the rails, 21 ; from fracture of axles, tyres, or machinery of 
trains, 4; from explosions of boilers, 6; or a total of 
31 accidents appertaining to rolling stock or road, Col- 
lisions between trains following each other on the same line 
of rails, 17; accidents at stations or sidings, 18; collisions 
at junctions, 3; collisions between trains or wagons moy- 
ing in opposite directions on the same line of rails, 3; acci- 
dents at level crossings, 2; persons in trains struck against 
prominent works, 3; trains on fire, 2; total of accidents 
pertaining to management, 48; and total accidents of all 
classes, 81. 

Totally unavoidable accidents have been reported on in 
only two cases. A passenger train on the Edinburgh and 
Glasgow Railway ran into a heap of rubbish caused by the 
falling of a wall on the line just before the train came up; 
and a passenger train at Neepsend, near Sheffield, came 
into collision with a ballast train, owing to the sudden ill- 
ness of the signalman, Of avoidable accidents, four were 
reported as caused partially or entirely by neglected, and 
five by defective roads, three by fracture of tyres and axles, 
one by indifferent fencing of line allowing cattle to stray on 
the rails, two by level crossings, three by facing points, one 
by want of means to keep vehicles on a siding, one by the 
fracture of couplings, several by insufficient accommodation 
for traffic, nine by want of signals, others by defective 
signals. Among the causes of accident during the past 
year to which the condition of the working stock has con- 
tributed, the following are the most prominent :—Defective 
construction of engine, inefficient loool, worn or faulty 
boilers, the screwing down of safety valves by drivers, in- 
sufficiency of engine power, insufficient spaces between 
sides of carriages and permanent works, the absence of a 
sufficient amount of break power, the running of mineral 
trains without a break van, the running of the tender in 
front of the engine, the absence of a means of communica- 
tion between the guards and the engine-drivers of trains, and 
the want of a look-out man. 

Out of 81 accidents which have been reported upon. 
there are 55 in which the cause has been in whole 
or in part attributed to the management, as distin- 
guished from the matériel. Amongst these causes the most 

rominent are, want of discipline in the working of the 

ine, neglect of persons in charge of ballast trains, over- 
working of men, the employment of unqualified men at low 
wages, and the mixtures of trains at different speeds. 

The report brings out in strong relief the importance of 
improved jointing of the rails, as since the introduction of 
fished and other improved joints, there has been a material 
increase in the degree of safety, especially at high speeds, 
“It will be perceived that none of the accidents from 
trains leaving the rails which occurred during the past year 
happened on portions of railways where the fished joint 
was in use, except one near Mottram, on the Manchester, 
Sheffield, and Lincolnshire Railway, in which case the road 
was being relaid, and the plate-layers had omitted to spike 
down the chairs; but even in this case the engine had 
dropped within the rails and again recovered its position 
on the line before it finally left the rails. The use of firm 
joints, which permit no motion between the ends of adjacent 
rails, has an important bearing on the fracture of (yres and 
axles, and upon the cost of running trains. When the 
adjacent rails are not firmly secured, and when the passage 
of a weight depresses the end of one rail before it passes 
on to the next, a blow is struck at every joint, which tells 
eventually upon the tyres and axles ; and the sum of these 
blows forms a very large amount of obstruction to the pro- 
gress of a train. For these reasons improvements in the 
joints of the rails are both an adjunct. to safety and are 
economical in the end to the companies.” Indeed, when 
high rates of specd are resorted to, safety requires great 
attention to every part of the permanent way. In propor- 
tion as the road is firm and smooth, and the engine care- 
fully balanced, so can speed be increased without injury to 
the road or danger to the train. 

One fact to which the report points would be amusing 
were it not too serious for mirth. It implies that whilst 
the eleetrie telegraph is largely contributory to the safe 
working of ~~ lines, trains not being allowed to start 
till it reports the safety of the road, yet it is illicitly 
ampere to shield neglect, and to make detection impos- 
sible. It is hinted that the approach of a superior officer, 
who might detect and punish breaches of discipline, is duly 
heralded by the telegraph, and due preparations are there- 
fore made for the occasion, everything for the time being put 
into perfect trim. But surely “ superior officers,” if intent 
on doing their duty, might balk such trickery. It doubtless 
is a most difficult and laborious thing to maintain perfect 
discipline amongst a large and widely scattered body of 
employés. But it is by no means impossible, when there is 
a real determination to do it, forearmed with the amount 
of perseverance and resource that is required. And if 
“superior officers” are not possessed of these, we doubt 
their fitness for their office. 

After all, it is noteworthy, as we last week showed, that 
the inferior servants of railway companies have been the 
causes of comparatively few accidents, despite bad disci- 
piine and the illicit use of the electric telegraph, a fact 

argely owing to the stringency of the law relating to them. 
Superior officers are far more tenderly dealt with by the 
law, and are not directly punishable for mismanagement. 
They can only be indirectly reached by the payments de- 
manded for compensation in case of accident, is, though 
the great means that belong to the public for ensuring 
safety, is very yee and somewhat uncertain in its action ; 
and it is very probable that the efficient management of 
railways won be greatly increased if a little of the statu- 
tory stringency were applied to the superior as well as the 
inferior officers, 

Weshall close our observationson this subject for the present 
by quoting the concluding paragraph of Captain Galton’s 
report, which we conceive to be worthy of careful attention : 
—‘ Having regard to all the circumstances of this intricate 
question, it appears that the only practicable mode of 
obtaining a diminution of railway accidents would be to 
endeavour, by means of a more satisfactory investigation 
into the causes of the accident, to obtain a more sure and 
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just action of the law by which compensation is awarded. 

his would, probably, be best effected by causing a public 
inquiry to be made into the circumstances connected with 
every accident attended with injury to passengers or loss 
of life, and by an immediate publication of the report, 
showing the causes of the accident. The necessary tribunal 
might be constituted in a similar manner to those which 
inquire into accidents to ships under the Merchant Shippin 
Act, viz., by two justices or a stipendiary magistrate, an 
an inspecting officer of this department as assessor. The 
clear knowledge of the causes of accidents would save much 
useless litigation by claimants for compensation ; and the 
shareholders and the public would obtain an impartial 
account of the circumstances which led to the accidents, 
immediately after their occurrence, which would tend 
materially to diminish mismanagement.” 


METROPOLITAN MAIN DRAINAGE, 
IN our last number we gave the substance of two important 
communications which had passed between the Metropo- 
litan Board of Works and the First Commissioner of 
Works, &c., on the subject of the main drainage of the 
metropolis. The first of these communications contained 
the view taken by the Metropolitan Board of Works of 
the plan of draining London proposed by the Government 
referees ; and the second, the reply of the referees to the 
objections made to their scheme. In continuation we now 
propose to notice the main points of two subsequent com- 
munications ; the first addressed by the engineers of the 
Metropolitan Board of Works to the Board, and trans- 
mitted by them through the First Commissioner to the 
Government referees; and the second, the reply of these 
gentlemen in answer to the questions put to them. 
Messrs Bidder, Hawksley, and Bazalgette ask the Govern- 
ment referees in a very few words for a very great deal of 
information, arranging their requirements under six heads, 
Ist. For “ plans, sections, estimates, materials of construc- 
tion, quantities, prices, and other details of, and incident to 
the suggested works,” included in the aggregate sum of 
£2,292,965, mentioned in the report of the referees, and 
also in the future propositions contained in their subsequent 
“ observations,” distinguishing the amounts and particulars 


_ applying to the works of cither scheme, as proposed to be 


made within the}metropolitan area, from the works as pro- 
posed to be made in the outlying districts, together with a 
statement of which of their two schemes the referees 
finally intend to recommend. 2. For “ plans, sections, 
and situations” of the channels and openings for the admis- 
sion of tidal water from the Thames into the reservoirs, and 
thence into the outfall sewers. 3. For “ cross sections 
showing the size, form, levels, and mode of construction” 
of the outfall channels in reference to adjoining property, 
and particularly at the points where the outfall channels 
cross existing rivers and streams. 4. For “ particulars 
and positions” of any borings, sinkings, &c., made by the 
referees of strata. 65. For “ the valuations of the several 
lands, buildings, and properties” affected by the proposed 
works ; and, 6. For information as to whether the referees 
ultimately recommend “ that the tide be admitted into the 
outfall channels, or be excluded therefrom.” 

No one who appreciates the extent of these several re- 
quirements will hesitate to give the engineers of the 
Metropolitan Board full credit for a desire thoroughly to 
understand the scheme or schemes of the Government 
referees. Indeed, we fear there are many who will suppose 
that such ample detailed information could only be required 
for the purpose of picking holes in the referees’ plans. 
We do not, of course, for 2 moment entertain an idea of 
this kind ourselves; but simply state the probability of its 
possessing the minds of many persons uncharitably disposed 
enough to entertain it. It is quite certain that had the 
referees taken six years instead of six months to examine 
into the question of the best mode of carrying out the 
main drainage of the metropolis, and prepare their report, 
they could not have learned more than would be necessary 
for them to know in order to supply clear and intelligible 
answers to so long a list of queries. As it was, they 
had undoubtedly todo much for themselves which really 
should have been done for them previously to their being 
requested to consider the question proposed to them. We 
allude especially to the actual amount of sewage required 
to be removed, and which had not been correc‘ly ascer- 
tained, and to the rate at which the sewage flows off during 
different hours of the day, which also was a point unde- 
termined ; correct knowledge of these matters, amongst 
others, being of course essential to a just appreciation of 
the works required for the metropolitan drainage. 

There can be little doubt that the referees’ reply to the 
request of the engineers of the Metropolitan Board, to be 
furnished with the information above detailed, does not 
come up to what the Board expected, or, at least, desired. 
Six questions were asked, and six answers are given, but these 
answers have unfortunately no reference to the questions, 
or at least they only occasionally refer to them. The referees 
transmit—1. Longitudinal and cross sections of the outfall 
channels. 2. A mathematical analysis, by Mr. Pole, of the 
laws which govern the flow of water in tidal channels. 
3. A geological map of the estuary of the Thames by Mr. 
Prestwich, and descriptions of the lines of the outtall 
channels and borings. 4. A description of the manner in 
which it is proposed that streams interfered with by the 
outfall channel should be dealt with. 5. A general de- 
scription of the positions of the proposed reservoirs; and 
6. estimates of the outfall channels. Then comes a great 
bone for the board or its engineers to pick, in the form of 
an admission that the cross sections sent in on the 21st 
November last have been modified, owing to the diagrams 
to which they referred being “ caleulated in error for too 
large a storm flow.” The actual storm flow to be provided 
for is now stated to be 1,287 cubie feet per aoaal on the 


north side, and 1,152 eubie feet on the south side of the 
Thames—the conditions of the flow of sewage in the 
channels, according to the new sections, being more favour- 
able to its discharge than those obtained from the sections 
upon which the former diagrams were calculated. With 
respect to the question, whether the Government referees 
recommend that the tide should be allowed to enter, or 


should be excluded from the outfall channels at the lower 
end, they state that they consider gates should be provided 
at the lower end; but they think it would be found advis- 
able generally to keep yom closed on the flood tide, 
although it might be occasionally found desirable to admit 
the tide. As regards a detailed valuation of the land, the 
referees state that theydid not feel justified in incurring the 
expense of obtaining it ; but havingascertained the extent of 
land required, they put such a price upon it as they deemed 
sufficient to cover the probable expenditure under that item. 
With respect tothe intercepting sewers within the metropolis 
concerning which the engineers of the Metropolitan Board 
request to be supplied with information as detailed as that 
supplied by them, the Government referees state that their 
first report indicated generally the line of sewers, and that 
they satisfied themselves that the approximate cost of those 
sewers would be £2,293,000; but that they did not make 
out detailed drawings, nor did they frame such estimates 
as the engineers of the Board had asked for. They state 
their willingness to do this, if required ; but the positions 

and details of the sewers being so entirely dependent upon 

the level to which it is proposed that the sewage should 

gravitate within the metropolis, they consider it would be 

a useless expenditure of labour to furnish any further de- 

tails until the main principle of their plan be admitted. 

Contrary to this, they notice that the Metropolitan Board 

of Works, both in their letter of the 31st October, and at 

the interview of the 5th November, distinctly objected to 

their (the referees’) proposal to remove as large a portion of 
sewage as possible by gravitation alone, without having re- 

course to artificial means. 

So stands the main drainage question at this moment. 
The Government referees proposed a plan, doubtless faulty 
in many respects; buat, nevertheless, by the experiments 
they made, and the attention they have given to the subject, 
they have considerably advanced it. One thing, at least, 
is certain, and that is, that the means for draining London, 
proposed by the Metropolitan Board of Works—if we are 
to accept the experiments of the referees as conclusive— 
were inadequate to effect the objects required. It is un- 
doubtedly right that both sides of a question should be 
heard ; and however desirous of carrying out the important 
work committed to them, the Metropolitan Board of Works 
may be, it is too much to expect them voluntarily to have 
taken the same view of the matter as the Government 
referees, whose only interest was in proposing to do the 
work well and effectually, almost without reference 
to its cost; whereas it appears that the Board have consi- 
dered it their interest to keep down the expenses of drain- 
ing the metropolis to the lowest practicable limit. We 
have all along argued that the main drainage of London, if 
it is to be carricd out in the most effectual way, should be 
looked upon as much a national as a local work, and it 
would probably have saved much time and trouble had the 
Government from the first liberally offered to contribute a 
fair proportion of the funds necessary to carry it out, rather 
than endeavour to screw out of the inhabitants of London 
an amount sufficient to complete a scheme much more than 
fulfilling the conditions laid down in the Metropolitan 
Management Act. Looking to the enormous outlay which 
draining London, upon any plan, must necessarily involve, 
and the position of the members of the Metropolitan Board 
of Works, as representatives of constituencies prone to com- 
plain at the expense being saddled entirely upon them, 
inasmuch as the object sought to be accomplished is, to a 
great extent, a national one, we cannot be surprised at 
their taking a narrow view of the question upon which 
they have been called upon to decide. Had Sir Benjamin 
Hall done what it was doubtless in his power to do, namely, 
obtained the consent of the Government to assist the Me- 
tropolitan Board as far as possible in the matter of funds, 
we doubt not that the propositions emanating from them on 
the drainage of London would have been different from 
those which they have actually made. Sir Benjamin 
Hall’s treatment of the Metropolitan Board has 
really put them in the position of defendants in an 
action arguing for mitigation of damages claimed. The 
Government and the Metropolitan Board, instead of pulling 
together, have striven against each other, and the latter 
body have at length armed themselves with the same wea- 
pons for defence as those taken up for the attack. The 
game of French and English is now virtually being played 
between the three engineers on each side, and the public 
will soon be in a position to judge which has the best of it. 
The champions chosen to decide the contest are well 
matched, about equal in knowledge and professional stand- 
ing, and it will be curious to sce, with the same facts before 
them, how far their conclusions will vary, owing to the dif- 
ferent points of view from which those facts are seen. In 
other words, how far party spirit and different interests can 
warp the understandings of men set to work to decide upon 
the dest means of draining London. 


THE LATE FIRE IN BLOOMSBURY. 


Tuk tragic event which has just happened in Bloomsbury, 
where fifteen individuals have been roasted alive in a great 
haman fire-trap, miscalled a house, has called general atten- 
tion to the disgraceful negligence of all precautions against 
danger from fire which obtains in the construction of our 
houses and public halls. We venture to say that the thrill 
of horror excited by this event has, in ten thousand 
instances, recalled the sensations of dread which fear of a 
like fate has excited. In this metropolis we doubt not there 
are thousands of nervous persons who nightly retire to rest 
haunted by the terror of fire, well knowing that, were it to 
happen, there would be small chance of their escape. The 
terror is no unreasonable one. ‘The utter impossibility of 
escape in case of fire, and the neglect of all precautions for 
safety against its ravages which the construction of the ma- 
jority of houses displays, more than justifies the dread 
which exists. And, as with most of the ills of life, this 
falls with its greatest severity on the defenceless poor. 
Theirs are the crowded dwellings, the narrow courts with 
only a single entrance for a whole colony of people. Theirs 
are the houses without any appliances for safety, and whose 





liability to fire is enhanced by the neighbourhood of dan- 


gerous trades, or workshops filled with combustibles. And 
poverty leaves them no choice but to occupy dwellings so 
surrounded by peril. The same poverty, and the prostration 
and powerlessness it involves, cuts them off from any self- 
originated redress. It is only a calamity like this in 
Bloomsbury that can plead their cause, or bring their neces- 
sities before those with whom remedial measures must 
originate. Surely, it ought not to be permitted that one 
man should live in princely splendour at the price of so 
much danger and occasional horrible suffering to the poor, 
If there be any power in that free press which we prize so 
much, it ought to be put forth in defence of right against 
might in this case. We have been fighting the battle of 
health in urging on sanitary reform, people’s parks, and 
public playgrounds. Here is a question that scems to take 
precedence of them all, inasmuch as it isa question of life or 
death—not of mere well-being, but of being at all. There 
can be no reason why every house should not have the 
means of escape in case of fire, as well as light, or drainage, 
or a chimney, except that a new order of means wants in- 
stituting for securing it. We trust the agitation may not 
be allowed to subside till those means are in existence. 

We cannot conceive a more unpleasant sensation for a 
traveller than, arriving late in London from the country, 
to be shut up for the night in the bedroom of a strange 
city hotel, which is marked by indefinite flights of stairs, 
and after traversing a labyrinth of narrow passages, formed 
of inflammable old wainscot, and which has a window into 
some brick court, resembling a well of a few yards square. 
He must have pretty strong nerves who could sleep in 
such circumstances. And yet in these days of cheap 
railway travelling, when business or pleasure brings 
thousands to the metropolis, many must daily be in this 
uncomfortable position. The dread of fire, we know, forms 
one great drawback to the comfort or pleasure of such 
visits, and no wonder. No hotel ought to be without 
means of escape in case of sudden alarm. Such escape 
ought to be within the reach of all, and such means ought 
to be used, that every one within might infallibly know 
how to proceed to secure his safety in case of accident. If, 
in any hour, this is impracticable, such house is unfit fer a 
large hotel. And so great and so general is the feeling 
about this, that we are persuaded a landlord could do 
nothing more likely to bring him new customers than to 
provide a practicable gencral fire-escape for his house. In 
these days of general advertising no more attractive feature 
could be put forth in favour of any particular house, than 
its general safety in case of fire. Enlightened self-interest 
ought to accomplish all this; but, if that fail, the thing is 
too important, and too largely involves the public safety 
and comfort, to be permitted to sleep. There is a well 
made-out case for legislative interference. 

Of a piece with all this, but still more gratuitous, is the 
neglect of all means of rapid egress from our places of 
amusement. No nervous man can enter a large theatre, or 
public hall, when thronged by a crowded audience, without 
a shudder as to the effects of a panic. What those effects 
would, in most cases, be, was aptly illustrated by the 
catastrophe at the Surrey Gardens a few months ago—the 
frightful details of which must be fresh in the recollection 
of everyone. The danger is rapidly growing amongst us, 
as the passion for public halls of immense extent has fairly 
got hold of the public mind. Nearly every large provincial 
town either already possesses, or contemplates the erection 
of a large public hall. And the feeling will spread, un- 
doubtedly, till every town of any size will have its large 
public hall, where the growing love of music and of other 
entertainments where large audiences only can secure ex- 
cellence, may find its exercise. That such places should be 
defective in means of rapid egress is, then, an evil of no 
common magnitude, and must imperil the lives of vast 
numbers of our citizens. We fear there is no room to 
doubt the almost universal defectiveness of all large public 
buildings in this respect. This is a want that our architects 
have never studied, or which false economy has led them to 
neglect. 

That the Surrey Music Hall has no means of egress rapid 
enough to prevent a frightful panic on the most visionary 
of grounds has, unfortunately, been too plainly demon- 
strated. Exeter Hall is even worse off, an when full, its 
audience cannot disperse under some half-hour. ‘The ter- 
rible effects that must ensue if, from any cause, an audience 
of four thousand people became panic stricken there, cannot 
be even thought of without a shudder. And it is alleged 
that, though its proprietary are fully aware of the great 
risk of assembling a large audience there, and that the out- 
lay of a comparatively small sum would secure vastly im- 
proved departure space, they utterly refuse to stir. The 
public may suffer, and it is only too possible that some day 
the country will be startled from its propriety by the occur- 
rence there of a second Surrey Gardens tragedy. Even 
the beautiful Free Trade Hall of Manchester is open to 
serious objection in this respect. ‘The position of the 
entrance, its winding and circuitous nature, and the pro- 
pouttee its width bears to the size of the hall and the num- 

er of its frequent audiences, would make a rush enor- 
mously dangerous. 

As it is quite clear that our architects have never awoke 
to this great necessity, or that, on the other hand, they 
allow a desire to command the entrance of their ape 
dangerously to contract the space for exit, something nec 
to be done by the Legislature to secure the public —— 
It strikes us that the means employed on railways are fairly 
applicable here, and that if the om eee A of every public 
room were made liable for all the damages occurring in it 
for want of a reasonably rapid provision for exit, we should 
soon have a change in this respect. A similar law secms 
applicable to dwelling-houses too. The public safety de- 
mands some provision of this sort, and it would doubtless 
meet with popular sympathy and support. 


MECHANICS’ INSTITUTIONS AND WORKING MENS 
COLLEGES. 
Our readers are probably aware that the London Me- 
chanics’ Institution, founded by Dr. Birkbeck in 1823, was 
the first attempt to provide means for the instruction of 





adults belonging to the working classes. For some time 
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the novelty of the attempt and the endeavours of those who 
took an interest in it, were sufficient to draw together a 
considerable number of members, and the institution may 
even be said to have flourished for a while. Similar in- 
stitutions were established in various provincial towns 
throughout the kingdom, and even in the metropolis, and 
great expectation was entertained as to the benefits they 
were to confer upon society at large. But after the lapse 
of a few years a very different result was apparent in the 
case of the parent institution. The number of subscribers, 
which in 1836 amounted to 1,254, gradually decreased, 
until, last year, there were but 436, the income of the insti- 
tution being about one-third less than its expenditure. 

This state of affairs, and perhaps also difficulties arising 
from arrears of rent, and affecting former patrons of 
the Institution, appear to have induced the committee 
of management to apply to the Education Department 
for assistance. This request was not acceded to, but 
they were referred to the Department of Science and Art, 
Dr. Lyon Playfair, the director of that department, being 
deputed by Earl Granville to visit the London Mechanics’ 
Institution, with the view of inspecting its present state 
and of conferring with the committee of management on the 
improvement of its class system. 

Dr. Playfair’s report manifests the utter inutility of this 
institution in its present state, and shows that the pro- 
ceedings of the institution are destitute of any kind of 
system, organisation, or vital principle—that the classes 
are subject to no control beside the pleasure of the members 
—and that the teachers, being mostly unpaid, are at liberty 
to attend or stay away as they choose. 

Dr. Playfair expresses his opinion that it is “ hopeless 
to reorganise” the institution without paying off the heavy 
debt of £4,000 under which it labours, and without re- 
lieving it from annual expenditure in rent, by purchasing 
the premises for the sum of £3,500. Then repairs to the 
amount of £600 would be requisite, making altogether a 
sum of £8,100. The proposal of the committee is that, 
considering the London Mechanics’ Institution is the 
parent institution of the country, the Government should 
give £4,050, in order to place the premises in free posses- 
sion of the managers, on condition that the remaining 
£4,050 were collected by public subscription, to pay the 
debts already incurred. 

Now, since this proposal would appear to be in some 
degree under the consideration of the Department of Science 
and Art, it may not be superfluous to examine whether 
there is any result that has been attained or may be antici- 
pated from this institution, which would justify any attempt 
at its revival, or any expenditure being made on its account 
by Government. In the first place the designation 
“ Mechanics’” Institution is an entire misnomer. As a 
general rule the working classes, properly speaking, have 
nothing to do with these institutions ; for either these classes 
do not care for the education, instruction, or entertainment 
they are able to give, or they are displaced by another class 
consisting chiefly of clerks and shopkeepers’ assistants, who 
though, generally speaking, having no great desire for educa- 
tion such as may be obtained at these institutions, require a 
certain kind of intellectual entertainment as a relaxation 
after their hours of business. It is this class of persons who 
are the subscribers to the Mechanics’ Institute in South- 
ampton-buildings, and the nature of their occupations there 
will be sufficiently evident from the return of pupils 
attending the different classes :— 


Arithmetic, mathematics, and book-keeping 27 
Chemistry ee or ee os oe oe « id 
Drawing, anatomy, and human figure .. oe ee 8 
Landscape drawing .. oe os ne ee - 8 
Architectural, mechanical, and ornamental drawing .. 35 
French language .. ee ee os ee - & 
Writing ee ee ee e% oe ee 30 
Flocution ee ee oe oe oo oe 42 
lustrumental music .. oe eo ee ee 20 
Violin.. oe ee ee 8 
Elementary vocal music .. 340 
Advanced vocal music oe 100 


The chemistry class has no teacher, and is conducted by 
what is called in the prospectus “ mutual instruction "—a 
system also adopted in the classes of Literary Composition, 
Discussion, and Natural Philosophy, with the result, by no 
means surprising, that those classes have been “ adjourned.” 
The English Grammar and Practical Geometry classes 
appear, also, to be “ adjourned,” though it is not stated 
whether in consequence of the “ mutual instruction” system, 
or from the distastefulness of the subjects. The only classes 
having any claim to an educational character, that appear to 
be continued are those for arithmetic, book-keeping, 
drawing, writing, French, and music. The opportunity 
of obtaining instruction in any one of these subjects can, 
however, be found elsewhere than at the Mechanics’ Insti- 
tution, and probably with at least equal advantage in all 
respects, so that little can be urged for the maintenance of 
the institution on the ground of its educational functions. 

The evening lectures seem to be the chief feature of at- 
traction, and the one to which the endeavours of the 
managers are principally directed. Among these are a few 
of the clap-trap scientific kind, and an occasional historical 
lecture; but the majority of these evenings are devoted to 
concerts, “drawing-room” and other kinds of “ entertain- 
ments,” &¢c.—the former being delivered to a majority of 
empty benches, the latter commanding a crowded theatre. 

The institution has also a library, containing upwards of 
5,000 volumes, on history, science, and popular literature, 
which appears to be taken advantage of to some extent by 
the members, though chiefly in regard to works of fiction. 
This advantage, however, is not of a kind to justify the 
support of the institution with public money, since it is 
furnished at a cheap rate, and on a much more adequate 
scale, by the circulating libraries originated by Mr. Mudie. 

‘The reading-room of the institution, though well sup- 
plied with newspapers and periodicals, has no kind of ad- 
vantage over those established in various parts of London, 
and accessible on the payment of a penny, while it has the 
disadvantage of being dependent for support upon persons 
who, for the most part, are unable to resort to it during the 
greater part of the day. “4 

In every particular, therefore, it appears that this insti- 
— does nothing that is not as well or better done by 

r means; and as the main object of its foundation—the 





instruction of the working classes—has not even been ap- 
proximated to, there can be no kind of reason for prolong- 
ing its existence by Government support. At the same 
time it may be well worth considering by what means the 
demand for some kind of intellectual entertainment, mani- 
fested by the subscribers to such institutions, may be most 
beneficially provided for. Systematic education is clearly 
not what is required. Even the cheap lectures delivered 
by the professors attached to the Jermyn-street School of 
Mines have not been so largely attended as at first, and 
there is, probably, reason to fear that the novelty of that 
experiment contributed more to their being largely attended 
than any real desire for acquiring a knowledge of the sub- 
jects treated upon. In any case, the delivery of these lec- 
tures, if they should prove to be advantageous, is very pro- 
perly intrusted to the professors who are attached to the 
Department of Science and Art ; and this, while constitut- 
ing a very appropriate part of their duties, altogether 
supersedes the necessity for maintaining the institution 
in Southampton-buildings otherwise than by private 
means. 

The Working Men’s College, established recently by the 
Rev. F. D. Maurice, seems to labour under disadvantages 
very similar to thoseexperienced by the Mechanics’ Institu- 
tion. Certainly, the number of students who are operatives 
is larger, but there is a considerable proportion of students 
who do not belong to the working classes, and who might 
avail themselves of other means of instruction. The great 
attraction of the Working Men’s College is unquestionably 
the superior character of instruction it offers at a very 
moderate charge, but here, also, notwithstanding this ad- 
vantage, there is but little demand for what may be strictly 
called education. The French classes are the most numer- 
ous; the drawing class, under the direction of Mr. Ruskin 
and Mr. Rossetti, has from the first included a satisfactory 
number of students. Mathematical classes have also been 
attended to an extent that is certainly surprising. In 
strange contrast to these classes are the small numbers who 
attend the classes on history, literature, moral or political 
philosophy. 

So far, however, the progress of the college has been 
satisfactory. The number of students has steadily increased, 
amounting last term to 270; and subordinate classes have 
been formed by the more advanced pupils. Independent 
of the fact that the teachers give their services gratuitously, 
the college is self-supporting ; but a house has been pur- 
chased, and it has become a corporate body, and hence ex- 
penses and liabilities have been incurred which renders it 
dependent on the help of subscribers. This appears to have 
been liberally afforded, the donations during 1857 umount- 
ing to £486, while contributions of books, fossils, shells, &c., 
have been made to the library and museum. Womens’ 
classes have also been formed, and the ladies who have the 
management of these classes report yery favourably of the 
conduct and progress of the pupils. They have also com- 
menced a school for young girls, in the morning, and a very 
desirable arrangement has been made for lectures on 
economical cookery. 

Colleges similar to that in London have recently been 
established at Wolverhampton and Manchester, the classes 
at the latter place already numbering 247 students; and 
these endeavours, together with the results of the colleges 
at Oxford, Cambridge, Halifax, and Sheffield, lead the 
Council to hope that the Universities will eventually extend 
their scheme of middle class education so as to recognise the 
Working Men's Colleges, which are now excluded, because 
the age of students who can present themselves for exami- 
nation must not excced seventeen. 

For our own part, we wish not only that these hopes may 
be realised, but also that these colleges may be enabled to 
look forward to a more definite future career of usefulness ; 
and we would also express the opinion that Government 
aid would be far more appropriately bestowed in furthering 
the praiseworthy efforts of those institutions which possess 
vitality and vigour, and may become a means of doing in- 
calculable good, than it would be in attempting to revive 
institutions that have notoriously failed, and which are 
essentially effete. 

CIVIL SERVICE EXAMINATIONS. 
A THIRD REPORT has just been issued by the commissioners 
to whom is entrusted the selection of candidates for ad- 
mission into the various Government offices, giving an 
account of their proceedings during the past year. From 
this report we gather that the number of nominations 
made under the order in council during the past year was 
2,189. The greater number of these nominations were ab- 
sorbed by the Admiralty, Customs, Inland Revenue, Post- 
office, and War departments—those referring to other 
departments amounting to only 294. Of the whole num- 
ber of candidates nominated, 275 were not examined, 
cither from having been found ineligible, on account of 
age, health, or character, or from having withdrawn, or 
from the nominations having been cancelled by depart- 
ments for reasons not communicated. Other 50 were not 
examined, in consequence of reports having been made by 
the departments in which they had already been engaged, 
that they were competent to fulfil the duties of the higher 
office to which they were nominated, and there remain 66 
still to appear for examination. The actual number of candi- 
dates examined was 1,954, and of these 490 were rejected, 
while in 1856 there were 690 rejected. In the examina- 
tions for certificates of competition during the last three 
years, the proportion of candidates rejected has diminished 
from 31°5 per cent. in 1855, and 39 per cent. in 1856, to 
28-9 per cent. in 1857. Combining this diminution with 
the fact, that there is an increase in the number of cases in 
which certificates of marked proficiency in the prescribed 
subjects, and in which certificates of proficiency in other 
subjects have been obtained, and believing that a uni- 
form standard of competence has been maintained, the 
commissioners are of opinion that somewhat greater ability 
and acquirements have been shown by the candidates ex- 
amined without competition in 1857. But they report 
that there is still great room for improvement in the attain- 
ments of the candidates, especially as regards orthography, 
and that as regards English composition, history, and 
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geography, the performance of the majority of candidates 
is generally below mediocrity. It is, indeed, very remark- 
able to observe the extent to which a deficiency in spelling 
and arithmetic have been the cause of rejection. It has, 
indeed, been reported, that the inability of a candidate to 
answer particular questions in history or geography has 
led to his rejection; but this is contradicted by the report ; 
and it is also stated that, of the 490 to whom certificates 
have been refused, there were only twelve as to whom 
deficiencies in spelling or arithmetic did not form one of 
the grounds of such refusal. 

The number of competitive examinations of candidates 
for junior situations during the last year was sixty-eight, 
being more than twice as many as in 1856, These compe- 
titions, however, seem to be still too limited to insure the 
full degree of advantage they are capable of affording ; for, 
as they are not open to all who may desire to come forward 
—but require a previous nomination by the authorities— 
it happens that there may be only one candidate, or only 
two candidates for two situations ; or where there are three 
or more candidates for one situation, some of them may fai} 
to reach the positive minimum which would entitle them to 
a certificate, so that the competition is either reduced to 
two candidates or virtually ends in a mere pass examina- 
tion. The commissioners dwell particularly on this unsatis- 
factory result of limiting the number of candidates for 
situations. 

It is an inevitable result of competition in this case, as in 
all others, that all competent and able candidates cannot be 
sure of success, because they may be brought into competi- 
tion with others more able and better qualified. There is, 
however, no injustice in the exclusion of such individuals, 
and the fact itself is unimportant compared with the neces- 
sity of providing efficient public servants. But there is 
some injustice in limiting the number of competitors and 
the number of situations to be competed for at once. Thus, 
for instance, if the candidates in all the small competitions 
in the Customs’ department had been all brought together 
in one large competition, out of the sixteen persons who 
were successful in competitions for clerkships and gauger- 
ships four would have been replaced by four unsuccessful 
candidates in the smaller competitions, the marks obtained 
by them respectively being 565, 564, 561, and 561, against 
691, 651, 621, and 606. In the Inland Revenue depart- 
ment, also, out of fourteen persons who succeeded, three 
would have been replaced by three unsuccessful candidates, 

The Commissioners express most decidedly their convie- 
tion that the experience they have had of competitive 
examination justifies the opinion that this is the most 
appropriate means of providing forthe public service, when 
combined with fit conditions as to age, health, and cha- 
racter, with the check of a period of probation, and with 
promotion by merit from class to class in the different 
departments. 

[t would be almost superfluous to insist at any length 
upon the advantages arising from the system of selecting 
persons to fill official situations according to the results of 
an examination as to their competence, but evident as this 
is, the well-known fact of official impassiveness renders it 
almost surprising that such rapid progress has been made 
in the introduction of this system of regulating admission 
to Government employ. Difficulties there evidently have 
been, and even obstacles of a serious kind, but the correct- 
ness of the principle upon which the system is based is 
gradually gaining a wider appreciation. ‘Thus, for instance, 
the vacancies that may hereafter occur among the clerks on 
the establishment of the Foreign-office are to be appointed 
from among three candidates, nominated by the Secretary 
of State for Foreign Affairs, who will have to undergo 
a competitive examination. The East India Company | 
have mo adopted the system in the appointment of persons 
to the home service of the Company. The Corporation of 
London seem likewise to have under their consideration the 
expediency of making provision for the examination of can- 
didates for offices and clerkships in their appointment; and 
admission into the civil service of Canada has been made 
subject to the same system by an act of the Canadian 
Legislature. 

Among the objections that have been urged against com- 
petitive examination there are three which the commis- 
sioners consider deserving of notice, viz., that too much 
credit is given to scholastic acquirements, which are not 
required for the public service. That there is an element 
of uncertainty in the results of such examinations arising 
from one candidate having accidentally given attention to 
particular subjects on which he may be questioned, while 
another candidate has not done so; and thirdly, that im- 
portant moral qualities of the candidates are not taken into 
account. With regard to the first of these objections a glance 
at the questions proposed in the examination papers will be 
quite sufficient to show that it is not well-founded. Such 
acquirements as arithmetic, writing, spelling, English com- 
pesition, and the drawing up abstracts of papers are at 
least essential for most clerks in public offices. To these 
points especial attention is directed, but of two candidates 
who are equal in those respects there can be no doubt that, 
as a general rule, that one who has also a good knowledge 
of history, languages, and literature, or mathematics, is 
likely to become a more efficient public servant than the 
one who is unacquainted with these subjects. There ma 
be exceptions, it is true; but as examination is valuable 
not so much in showing what candidates actually know, as 
in affording a means of judging as to their relative abili- 
ties, industry, and intellectual cultivation, it is the gene- 
ral principle that must be looked to as most important. 

With regard to the uncertainty alluded to in the second 
objection, although it may happen that a candidate has an 
accidental familiarity with particular subjects on which he 
is questioned, this fact cannot exercise much influence 
on the result of the examination, if, as appears to be the 
case, attention is paid to the general competence of the 
candidate. Moreover, in cases where candidates have had 
to be examined a second time, in consequence of having 
been very nearly alike in the first instance, the results of 
the second examination, though conducted by different 
examiners unacquainted with the previous questions and 
answers, were found to be remarkably similar to the first, 
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and showed the strong points of cach competitor to be the 
same in both examinations. 

With regard to the moral qualities of candidates, it is 
true, only a probable inference can be drawn from the 
results of examination, and the age of candidates for 
appointment to junior situations in the public service does 
not admit of any sufficient proof of the existence of such 
qualities from previous conduct; but this would also be 
the case in making the orm without examina- 
tion, and consequently it is better that this ground of quali- 
fication should be left to the test of the probationary 
period which the commissioners point out as being neces- 
sarily complimentary to the system of competitive exami- 
nation, which furnishes a means of selecting the individual 
most competent for an office as regards intellectual quali- 
ties and attainments. Certainly this system is preferable 
to that based upon “interest,” which gave no kind of 
guarantee that the person appointed should be competent, 
either intellectually, morally, or even in the requirements 
essential for the performance of his dutics. 


EXMIBITION OF INVENTIONS, 


Tue tenth annual exhibition of inventions at the Socicty 
of Arts in the Adelphi was opened on Monday last. It pre- 
sents, if anything, more than the usual interesting features ; 
and considering the limited space afforded by the Society’s 
rooms for any public exhibition, especially one of models 
or working machines, necessarily occupying much floor or 
rather counter space, it is remarkable how so many objects 
have been arranged in so small a compass, and yet so as to 
allow of free access to each. By a new and judicious 
arrangement of the tables upon which the models, &c., are 
displayed, and by appropriating the entrance hall, as well 
as the staircase and every available nook, nearly four hun- 
dred articles, inclusive of drawings, have been conveniently 
disposed for examination, reflecting much credit upon those 
to whom the exhibition arrangements have been entrusted. 
Taken as a whole, the collection consists strictly of new, or 
at least recent inventions, although in a few cases we 
notice the introduction of contrivances which have 
already made their début, and upon the selfsame stage 
upon which they now appear. It would doubtless be 
an exceedingly difficult, not to say a very unpleasant task, 
to criticise, with a too rigid scrutiny, the novelty of every 
model sent to the Society’s rooms ; and we must confess that 
had we ourselves a duty to perform so onerous as to make 
a selection from the things sent in for exhibition, we should 
occasionally be disposed to treat with leniency those 
who presented inventions to us, although we might 
recognise some old acquaintances, especially if arrayed 
not in ordinary garb, but in new colours and under new 
names. At the same time no one will deny that the objects 
of the annual exhibitions of the Society should not be 
pean to the mere purposes of advertising inventions, 
1owever useful and successful they may be, if they do not 
fall within the category of “articles recently invented, 
patented, or registered,” described in the Society’s catalogue 
as constituting the collection. We would respectfully call 
the attention of the officers of the Society to the fact that 
mechanical men, if not the public, cannot but notice that 
repetitions sometimes, though perhaps rarely, occur in the 
annual exhibitions, and that if their character is to be pre- 
served, some slight amount of discrimination should be 
used, so as to exclude, as far as possible, anything from a 
second exhibition, ‘lo insure this we believe nothing 
but a little quiet persuasion would be necessary to induce 
intending exhibitors, of old or at least well-known inven- 
tions, and at any rate of such as had already been cata- 
logued by the Socicty, to withdraw what they might have 
designed to appear, so as to save, if possible, the pain of a 
refusal to include in the collection things really at variance 
with its character, 

The exhibitions coming, as they do, year by year, are calcu- 
lated to fulfil a purpose, to accomplish which no fit substitute 
has yet been devised—namely, that of bringing to the 
notice of the public in a cheap, ready, and intelligible 
form whatever inventions may have been patented 
or introduced during the year preceding. If once the 
line be passed, and novelty be not one of the essen- 
tial features of the things admitted into the exhibi- 
tions, then there can be no limit to the number of objects 
worthy of the Socicty’s attention. Utility, success in 
practice, cheapness, extensive sale, and a hundred other 
qualities might, one and all, be raised as so many arguments 
in favour of an article being a second time exhibited ; but 
so long as novelty is the main attribute necessary in order 
to secure its exhibition, the task of selection is not 
difficult. We would by no means confine the objects 
exhibited to those only which had not been already made 
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public, or which had not appeared in any other exhi ition, 
such as at the Crystal Palace, or the Kensington Museum, 
On the contrary, we should be disposed to be most hberal 
in our interpretation as to what was novel, and should be 
inclined to leave almost out of consideration the question 
of utility; but we would rigidly exclude anything after 
it had once appeared. ‘There is the less excuse for any- 
thing appearing a second time, inasmuch as the Patent 
Museum at Kensington is designed expressly as a depository 
for all patented inventions—and most inventions, good or 
bad, are now patented—in perpetuity, the time during which 
they may be there exhibited not even being limited by the 
terms of the patents. ‘To this collection should we look as 
a standing record of patented inventions—the Socicty’s ex- 
hibitions, so long as they last (and, considering they yearly 
improve, this may be a long time), being confined to the 
display of strictly new inventions; in fact, generally those 
which have made their appearance, or been brought to their 
most perfect state, within the twelve months preceding 
the + pe of an exhibition. In another column will be 
found a notice of some of the things exhibited, which ap- 
pear to us to deserve special reference at this time. We do 
not profess to have enumerated everything worthy of notice, 
or to have gone so fully into the merits of those things to 
which we have called attention as they deserve ; but we 
have, perhaps, said enough to induce our readers, if they 
require inducement, to examine the collection for them- 





selves, when, if they derive only part of the pleasure we 
have ourselves experienced, they will not find their time 
has been ill or unprofitably spent. To engineering students, 
especially, we would recommend a careful scrutiny of this 
year’s exhibition, feeling assured that it compares honour- 
ably with any that have preceded it. Besides this, the 
opportunity for examination is, as we have said, greatly 
improved, and next in importance to a thing being snar: | 
seeing, is the opportunity of conveniently seeing it. 
There is one point on which it is perhaps desirable to say 
a few words before concluding,— and that is, the policy 
of the Society in excluding all notice of the prices at which 
articles exhibited can be supplied to the public. We know 
full well that the question of attaching prices to the articles 
is a debatable one, and, upon full consideration, was de- 
cided against at the Great Exhibition of 1851, although 
the plan of ticketing articles was admitted in the Paris 
Exhibition ; but, considering the fact that lowness of price 
is, at times, the pith and marrow of the invention, we 
cannot understand why all reference to it should be avoided. 
Another year we hope that this defect, though, perhaps, a 
slight one, will be remedied, as it might possibly help us 
in several cases where a doubt exists as to the novelty or 





utility of a particular article exhibited; as we should 
consider the same thing, if produced by a new process of 
manufacture at a much cheaper rate, worthy of being ex- | 
hibited a second time. Of course the object of its second | 
appearance, in such a case, without notice of the relative 
cost of the two specimens, would be quite unintelligible, or | 
it would be apt to be looked upon simply as an advertise- | 
ment, and thus reflect unjustly both upon the Society and | 
the exhibitor. | 
— | 
THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA. 


(Continued from p. 174.) 
PRESENT CONSERVATORS.—BOW CREEK, 


A.tuoucn it will be necessary to go into the question of con- 
servation, after we have described the present state of the river, 
and shown its natural defectsand artificial mistreatment at various 
times, we deem it requisite, in order that our readers may be able | 
easily to follow us, to mention here that the navigation is not in | 
the hands ofa company, but of a trust, similar to those for turn- 
pike roads, and of which the Lord Mayor and Aldermen of the 
City are ex-oficio members. Of the acts constituting this trust | 
we may have to speak hereafter ; it is sufficient to mention here 
that one at least of them dates as early as the reign of Elizabeth. 
The navigation is, therefore, a public one, and as the traffic, 
which is now considerable, increases, may be made gradually to 
extinguish its own debts. The jurisdiction of the trustees com- 
mences at the mouth of Bow Creek, and includes, also, Lime- 
house Cut. 

Parallel with the authority of these trustees we have that of a 
Leet Jury, presided over by the “ Marsh Bailiff”’—an office at 
present held by a publican (! !) though we believe there is an 
engineer attached to this manorial body. Their duties are to 
attend to the embankments, water-courses, sluices, and other 
works, by which the reclamation of the marshes has been 
effected, and the careful maintenance of which is indispensable 
to their preservation from inundations by the tides and land 
waters, as many parts of the marshes even on the north 
side of the Eastern Counties Railway are three feet below 
Trinity high water datum, and between the railway and 
the Thames upwards of eight feet, so that, but for these embank- 
ments, they would be extensively covered by every tide. We 
need scarcely state that their water gates require to be, to a 
great extent, self-acting, though many of the larger have to be 
worked by hand to keep up a head of water for the mills which 
have been placed on the reticulation of channels, by which, 
from Lea Bridge to the “ Four Mills” at Bromley, and especially 
in the neighbourhood of Stratford-le-Bow, these marshes are 
intersected. The beds of these channels are so little below the 
surface of the ground adjoining them that, to the eye, the water 
seems to be almost solely kept in them by the embankments, 
which form a very great portion of their sides, and stand up to 
as much as from four to six feet above the surface of the marsh, 
it seeming to be deemed sufficient that their tops should be a 
foot or so above that of a twenty feet rise of tide. There are 
many places north of the railway where the surface of the water 
in these channels is manifestly constantly above that of the ad- 
joining marsh, which, therefore, it is obligatory to drain into 
ditches communicating with main “ sewers,” two of which, called 
the Great and Little Tommy Lee, conduct the drainage, &e., of a 
considerable portion into a channel called the Waterworks ; 
or, now more commonly, “Stent’s” River, below the gates. 
These embankments are so exceedingly narrow as to appear far 
from being safely adequate to the duty they have to perform, 
and we fear only escape destruction from the lateral pressure of 
the water in the channels when full, by being supported by 
the water outside of them, with which at these times the marshes 
are covered to such a depth that boats are used by the sluice- 
keepers in the performance of their duties on such occasions. 

There is also another authority to which Bow Creek and a 
great portion of the other channéls are subject, the extent of 
whose absolute jurisdiction it would perhaps be difficult to 
define, and that is the Commissioners for the Conservancy of the 
Thames, who probably seldom if ever interfere, but have a 
right to do so, ‘as far as the tide reaches.” We are not at all 
sure that this power is a beneficial one, as, although dormant in 
the ordinary course of routine, it might very much complicate 
and obstruct, or even stop any extensive improvements being 
carried out within their right of pragmatism. This forms one 
of the reasons why these commissioners might be made ezx- 
oficio members of the Metropolitan Board of Works, as has 
been lately proposed, and to which they ought to take this 
power with them, as, so constituted, that body might be the 
most competent and likely to use it judiciously. 

Practically, at present, the navigable channels seem to be 
managed by the trustees, and the other water-courses and the 
marsh drainage by the Leet Jury ; and it is but too evident that, 
“instead of regarding floods as part of the regular operations of 
nature, and acting accordingly, they have looked upon them as 
abnormal conditions of the streams which may, and probably 
will, be productive of occasional misfortunes to those living 
within their reach, but from which they must look to Providence 
for protection, rather than to that faculty of reasoning with 
which Providence has endowed them in full sufficiency to enable 
them to take ample care of themselves, did they but use it.” 
The extent to which, of late years, the evils resulting from this 
slovenly and parsimonious habit have become known and under- 
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stood, has, of course, so far modified prejudice as to cause a 








more or less efficient prevention of creations of new causes of 


aggravation, and has even in some cases brought about decided 
improvements, but nothing like a de‘ailed, comprehensive, gene. 
ral plan for rendering the whole system of water-courses of this 
extensive district equal to their work; the growing demand for 
which we hope will not be withstood. 

The fact appears to be that the trustees of the navigation have 
considered themselves appointed for that only, and that they 
have no business to, and would not be justified in introducing a 
sanitary element into their operations, and, therefore, they are 
only influenced by the floods in so far as they may impede the 
traffic or injure the works ; whilst the Leet Jury have been 
equally convinced of sanitation being out of their province until 
the outbreak of cholera at West Ham, in October last, made 
them wink sufficiently to get glimpses of their mistake. Until 
we learn that each man and corporate body living for themselves 
alone, and selfishly seeking not so much to gratify themselves 
and promote their own interests as to prevent other people from 
accomplishing the same object is grossly mistermed “ minding 
their own business”—until we learn to be as assiduous in assist- 
ing and encouraging others in wkat is right, and in dissuading or 
preventing them from wrong, as we are in ascertaining their 
words, actions, position, and prospects, at best for censorious 
purposes, which is not “minding our business” — until we 
learn that there are other legitimate and praiseworthy objects 
and interests in the world besides those we are pursuing, how- 
ever much so ‘hey may be, and that it is our truest and best 
policy so to follow our own as not to thwart or injure those of 
others, we shall ever find that even what is good in itself produces 
a concomitant, tantamount evil, precisely as converting our water- 
courses into mill-heads and canals, instead of making each inde- 
pendent of the other, throws out floods, which cost more in the 
end by destroying our property and producing disease and 
death in our houses. 

But, as we cannot recall “Ye merrye dayes of goode Queene 
Besse,” we must e’en take the river as we find it, and make the 
most of circumstances, beginning at the mouth and going 
up stream, because, unless the water have a free vent into the 
Thames, it cannot get away from above, or, if it did, would only 
more deeply submerge the low-lying districts, which, as regards 
population, railways, &c., are the most important. 

The mouth of Bow Creek has been so completely hemmed in 
by docks, railways, &c., that, however desirable, it is impossible 
now to alter it; that is, writing financially. But from this point 
to the Four Mills, where the first locks stand, so much of the 
ground is still mere marsh, that a very great improvement might 
be made at a comparatively small expense. 

Following the present centre of the stream at low water from 


| the line of margin of the Thames to the lock, we find it rather 
| more than 4,100 yards, although, as the crow flies, it is barely 


2,400 yards, showing how lamentably the fall is lost by unneces- 
sary extension of the base. 

This fortunately takes place principally between our starting 
point and the elbow above the iron bridge, which carries the 
Barking road over the Creek, and the distances to which are by 
the centre of the stream 2,200 yards (or nearly equal to the 
whole rectilineal distance to the locks), and in a straight line 
about 1,000 yards, or less than half of that by the creek. 

As this is produced by the river returning twice upon itself 
in a very sharp S curve, the links of which elongate themselves 
between parallels, more than 600 yards apart, and as there are 
not more than about 160 yards from the centre of the channel 
at one side of either link to the centre at the other side of the 
same link at the points of nearest approach, it follows that as 
the soil is merely an alluvial salt marsh deposit, or, in the vulgar 
nomenclature, “saltings,” it would be exceedingly easy and 
beneficial to cut off one or more of these reciprocations, by 
which not only would two or more changes of momentum into 
exactly opposite directions be done away with, and from fourteen 
to eighteen acres of ground gained either for a small dock of any 
kind, or, by being allowed to silt up, for building purposes 
where it would be valuable, but the navigation would also be 
shortened and deepened, and land floods would pass off more 
quickly and harmlessly. This might be effected in several ways, 
but by one, which would be the most desirable, the creek might 
be brought in a regular curve from about 250 yards above the 
iron bridge to its mouth. 

About half way between the iron bridge and the locks there 
is another S curve in the stream, which might most advan- 
tageously be done away with by a short cut of about 300 yards, 
which would give about six acres of the present channel, or a 
clear gain of rather more than three acres, and save nearly 400 
yards in length of channel and two changes,—that is two losses 
of momentum. The ground to be cut through is merely marsh 
land in grass, and as the gain would be on the Middlesex side of 
the river, it would be proportionately more valuable. : 

Cynical cavillers may object to this, that vested rights will be 
interfered with, and creek frontages, which might be made avail- 
able, taken away, and so forth. To which we reply, that the 
extent to which they have already been made so, or at present 
seem likely to be made so, is very limited, and that by a little 
tact not only might all these be very easily arranged, but the 
ground for the cuts be had for nothing, and even a little besides 
towards the expenses; because the creek is so narrow that any 
great conversion of its frontage into wharves would tend to 
obstruct the passing traffic to and from the canal, &c., whereas 
by merely erecting a pair of gates, each elbow may be converted 
into a dock, wet or dry, private or public, and where business 
might be carried on unimpeded, so that owners and occupiers 
would be positively benefitted. We consider that, in order to 
save trouble with regard to rates on these docks, the county and 
parish boundaries ought to be altered to the new channel ; 
although it is by no means imperative to do so. : 

Another futile objection which will be raised by prejudiced 
and ignorant obstructives will be, that by being straightened tho 
current will be rendered too rapid. Such an assertion is worse 
than ridiculous, as it ought to and must be obvious even to 
such obfuscated perceptions, that the tide can only rise or fall 
in the creek as it rises or falls behind it in the Thames, the only 
difference being, that it will rise a little higher at Bromley 
St. Leonard’s, and Stratford-le-Bow, on ordinary tides, that 1s, 
when unaffected by land floods; and that, as the land floods 
will be able to get away so much more easily, even against a 
rising tide, the inundations of the valley and marshes will be 
less frequent, and when they do occur, will be less extensive, 
and of shorter duration, and therefore comparatively, if not 
perfectly, harmless : indeed, we do not hesitate to assert, that a 
judicious and scientific expenditure upon the courses and 
estuaries of the Lea and the Ravensbourne, of a sum equal to the 
difference between the amounts actually lost by their floodings 
during the last twenty years, and the damage that would have 
been done, supposing them to have been so improved, would 
have paid for those improvements, and left a very handsome 
balance, and the inhabitants free from such annoyances for the 
future. : : , 

Another advantage which would be derived from this straight- 
ening of the creek would be a uniformity of depth, whereas, at 
the present moment, the bottom alternately varies from holes 
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10 ft. deep at low water, to streamlets scarce ankle deep, which 
limit the period through which, during each tide, the creek is 
navigable, and might, in places, be even dangerous for a deeply 
laden barge to ground on at one end, whilst the deeper water 
was ebbing away from the other; a circumstance which need 
rarely if ever occur from the spots being known and avoided, 
but which is not, therefore, impossible, or tv be wholly disre- 
garded. 

Although the river Lea, properly so called, begins at the locks, 
the Creek extends about five hundred yards further, and parallel 
with it until it reaches “ The Three Mills,” where the “ Three 
Mills Wall River” and “ Three Mills Back River” are discharged 
into it through three apertures on the upper side of a bridge 
about thirty-five feet long and ten feet high in “ the clear.” The 
westernmost of these is the mill tail ; the centre one belongs to a 
pair of tide-gates, of course opening up-stream ; and the third is 
from flood-gates. These “Three Mills,” as also “The Four 
Mills,” have been converted into distilleries. 

At something more than one hundred yards before coming to 
The Three Mills the “ Channel Sea River” embouches from the 
eastward to the Creek. This Channel Sea River debouches from 
the Temple Mill tail at Temple Mills, and running down by 
Stratford Station, on the Eastern Counties Railway, under Strat- 
ford High-street, and by Stratford-bridge Station, and West 
Ham Abbey mill and wharf to its mouth, as and where de- 
scribed, forms the easternmost of the streams of, what we may 
term, the double delta of the Lea. Just below the Abbey Mill 
there is a small ait, which is used as an osier bed ; and the chan- 
nel on the west side of it forms the Abbey Mill tail, and is called 
the Abbey Creek. At this mill the Channel Sea River is of 
course kept up to a head for the mill, which is effected by a pair 
of tidal gates sufficiently large to admit coal barges, which go 
up to the Channel Sea Bridge, under Stratford High-street. 
From the mill downwards this stream is exceedingly foul, 
although visited by nearly every tide, as, during neap tides there 
is not a sufficient flow of water to keep it clear and sweet. 
There is also a number of most loathsomely foul ditches, espe- 
cially on the west side of it, so that the outbreak of cholera 
which took place, last October, in the row of cottages running 
eastward from the mill, is not at all to be wondered at; and 
unless some radical alteration be effected before the summer, 
we shall certainly be visited by a repetition of the outbreak, 
which may thence extend to other parts of the metropolis. We 
trust this may be effectually attended to in time. The distance 
from Bow Creek to the Abbey Mill is about 550 yards, and its 
average width about fifty feet; its shallowness as it nears the 
mill we have already remarked on. 

(To be continued.) 





Paris.—The Municipal Council has voted a loan of 16,000,000 fr. 
for new streets and embellishments, to be completed in the course of 
the next few years. 

Oxty Turrry Mriuiions!—Mr. Charles Boyd, of Barnes, Surrey 
has projected a marine viaduct or continental railway bridge between 
England and France, to extend from Dover Cliffs to Cape Griz Nez. 
He says—“ The actual breadth of the straights to be encompassed is 
eighteen miles, and would require 190 towers, each 500 feet apart, 
with submarine pedestals constructed of stone, iron, and brickwork.” 
The cost of the towers (500 feet high) he estimates at £53,396 each 
the submarine pedestals at £17,798 each, the tubes, &c., at 
£14,323,061, and other contingencies at a sum which brings up the 
total cost to £30,000,000. 


Tue Leyiatuan’s ANcnors.—The anchors on which the safety of 
the big ship must depend, made according to Trotman’s patent, have 
been tested at Woolwich Dockyard. The tests were conducted after 
the usual manner, the strain being applied with the hydraulic press, 
and the number of tons registered in each case. The first anchor tried 
weighed 5 tons 12 ewt., and the total deflection of the arm and 
shank of this at a strain of 56 tons was only 7-8ths of an inch; at 70 
tons, 1 7-16ths; at 80 tons, 1 i3-16ths; at 90 tons, 2 3-8ths; and at 
100 tons, 3 3-16 inches. Immediately after the strain was relaxed, 
the total deflection declined to 7-8ths of an inch, and gradually con- 
tinued lessening till it quite disappeared, and the most careful exa- 
mination and remeasurement failed to detect the slightest variation 
of the parts. The next tried was of the same weight, but the total 
deflection of this, at 50 tons, was only three-quarters of an inch, while 
at 100 tons it was no more than 2 3-16ths, or exactly one inch less 
than the first. The apparent permanent deflection of this was balf an 
inch, but even this slight curvature disappeared. A smaller one of 
four tons was tried, and the total deflection of this, at 75 tons pressure, 
was only 3 1-8th, and the apparent permanent deflection, 15-16ths, 
disappeared in a few hours. The Admiralty scale of proof for anchors 
used in the royal navy is based on the sectional area of the iron, and 
in proportion as the anchors increase in size and weight the severity 
of the test diminishes—thus, one of 2 cwt. is tested to 4 tons strain, one 
of 20 ewt. to 20 tons, 50 cwt. to 42 tons, 75 ewt. to 56 tons, and so 
on to 103 ewt, for the largest anchor used in the royal navy, and the 
proof test for which is only 68 tons. According to this scale, an anchor 
of 10 tons weight would be proved to only 100 tons. The severity of 
test adopted at Woolwich, or else the inferior strength of common 
anchors to Trotman’s, is proved by the large proportion broken at the 
dockyard, and the number of those that are reported as defective with 
ordinary proof only. The great advantage of Trotman’s anchor con- 
sists in the flexibility of all its parts, by which each is made to con- 
tribute its portion of duty towards the whole. These anchors were all 
manufactured by Messrs. Wood Brothers, of Liverpool and London, at 
their Chester works, to whom the result is highly creditable. 

Women anp Warcuwork.—A very interesting report appears in 
the Clerkenwell News, of a meeting of the watchmakers and others to 
hear (or rather to interrupt) a lecture on watchwork and the employ- 
ment of women in its manufacture, delivered by the well known 
clock and watch maker, Mr. Bennett, of Cheapside, whose exertions 
on behalf of our unemployed females, as well as the best interests of 
our English watchmaking business itself, must be also well known to 
many of our readers. Mr. Bennett endeavoured to enlighten the 
more ignorant portion of his hearers by showing that the employment 
of their wives and daughters in some of the more delicate and 
mechanical portions of their business would be the means of extend- 
ing their trade and preserving it from that utter extinction which the 
enterprise of the Swiss manufacturers threatens it with; but the 
lecturer was continually met with absurd outcries of “Shame!” and 
With hisses and contusion. It is to be hoped these mistaken men will 
open their eyes to their best interests ere it be too late. From what 
the lecturer said, it appears that in Switzerland no less than 20,000 
women derive an honourable and fair livelihood from watchmaking. 
Aud what is the consequence to the Swiss themselves ?—that the male 
part of the population engaged in the trade are thereby driven out of 
employment? by no means; but, on the contrary, that watches are 
80 delicately, so correctly, and yet so cheaply made in Switzerland, 
that no less that 1,500,000 are yearly produced there, while in all 
England only 186,000 are turned out, besides movements for the 
American market. One consequence of this state of things has been, 
that at a time when the American market was closed, both to our 
own watchmakers and the Swiss, our own market was deluged with 
Watches made in Switzerland! Mr. Bennett thinks, however, that 
Were our watchmaking operatives to see the advantage of employing 
women and girls, the trade might still be preserved for this country. 
And let us add, for our own part, that means such as these, put in 
Operation in this and other branches of trade, would go far of them- 
— to solve the sad question of the great “social evil,” as it is 
fer ed, by providing honourable industrial employment for our surplus 
emale population.— Builder, 
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Grants of Provisional Protection for Six Months. 

2982. James Youne, Glasgow, N.B., ‘‘ Improvements in measuring liquids.” 
—Petition recorded 1st December, 1857. 

202. Ronert ANDERSON and Jouw James Prescott, Duke-street, Liverpool, 
“Improvements in lubricators.”—Petition recorded 16th February, 1858. 
306. Joun PippineTon, Montagne de la Cour, Brussels, Belgium, “ Improve- 
ments in the manufacture of fuel, commonly called artificial or patent 

fuel.”—Petition recorded 18th February, 1858. 

328. Tuomas MetcaLr, Newton-heath, Manchester, “ ae hapa g ee in the 
purification of crude tar oil, rendering the same suitable for lubricating 
machinery and other similar purposes.”—Petition recorded 20th February, 
1858. 

420. James Gowina, Poplar, Middlesex, and Henry Butt, Greenwich, Kent, 
“Improvements in apparatus for preventing smoke, applicable to tubular 
boilers.” —Petition recorded 3rd March, 1858. 

478. Feerpinanp Cuartes Warticu, Hop ttage, Gl ter-place, 
Kentish-town, “ Improvements in apparatus for generating steam.”— 
Petition recorded 9th March, 1858. 

490. Artuur Jones Hotspwortu, Leeds, Yorkshire, ‘‘ A’safety railway oral 
communication.” 

492, Georck TomLinson Bousrietp, Loughborough-park, Brixton, Surrey, 
* Improvements in knitting hines.”—A ication. 

494. Joun Dickinson Leatuart, Lead-works, Newecastle-on-Tyne, “ Im- 
provements in furnaces.”—/'etitions recorded 11th March, 1858. 

496. ALEXANDER Porecky, York-street North, Hackney-road, Middlesex, 
“Improvements in the manufacture of the frames of umbrellas and 
parasols.” 

500. Tuomas Tromrson, Radbourne,, Derbyshire, ‘‘ Improvements in vats 
for cheese making.” 

502, WitLiaM Pearson, Brierly-hill, Staffordshire, “A new or improved 
washing machine.” 

504. James Wriait, Alfred-place, Newington-causeway, Southwark, Surrey, 
“Improvements in the treatment of machine-made malleable iron nails.” 
—A communication, 

506. ALFRED Vincent Newrtoy, Chancery-lane, London, ‘A new combina- 
tion of instruments for extracting teeth.”—A{communication,—/cdion 
recorded 12th March, 1858. 

510. Curistorne Ti.Liere, Brussels, Belgium, ‘* Certain improvements in 
machinery for forging, planing, and stamping cold or heated metals.” 

612. Grorek Picott, Nottinghamshire, “Improvements in jacquard 
machinery for figuring lace and other fabrics.” 

516. ALFRED Vixcent Newton, Chancery-lane, London, “Improved ma- 
chinery for making horse-shoes,”—A communication.—Petition recorded 
13th March, 1858. 

518. Joun Cowpery Martin, Fern-cottage, Charlewood-road, Putney, 
Surrey, “‘ An improved plastic compound for the manufacture of moulded 
articles, to be used as a substitute for wood carvings, and for many of the 
purposes to which papier maché is applicable.” 

522. RIcHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in sewing machines.”—A communication. . 

528. Joun Hamitron, jun., Liverpool, ‘‘ Improvements in apparatus for 
propelling vessels.” : 
530. Joun Fre.pine Empson, jun., Birmingham, ‘‘ An improvement or im- 
provements in ornamenting certain kinds of buttons.”—Petitions re- 

corded 15th March, 1358. 

532. DANIEL GALLAFENT, Stepney-causeway, Middlesex, “ Certain improve- 
ments in machinery or apparatus for cooling liquids and condensing 
vapours,” 

534. Micuart Henry, Fleet-street, London, “‘ Improvements in the manu- 
facture or production of artificial marble, frescoes, and decorative, orna- 
mental, and artistic surfaces, objects, and works,”—A communication 
from J. B. J. Lepers Brigy. é 

536. Joux Lawson, Hope Foundry, Leeds, Yorkshire, ‘‘ Improvements in 
machinery used in spinning flax and other fibrous substances,” —/'et itions 
recorded 6th March, 1858. 

638. WiLLIAM Srerrinivs Cuark, Atlas Works, Upper Park-place, Dorset- 
square, London, ‘ Improvements in machines for cutting and harvesting 
grain and grass crops.”—A communication from Walter A. Wood, of 
Hoosick-falls, New York. 

539, CHARLES Freperic VAsseRroT, Essex-street, Strand, London, ‘ Im- 
provements in the treatment of horn, and in the application of it when so 
treated as a substitute for whalebone in the manufacture of umbrellas, 
parasols, and similar objects.”—A communication from Messrs, Elie Vivet 
and Joseph Floret, Lyons, France. ; 

540. DonaLD NicouL, Regent-street, Middlesex, ‘Improvements in ma- 
chinery for cutting out military, naval, and police uniforms, and other 
clothing.” 

541. i Topp and Jacon Topp, Heywood, Lancashire, ‘‘ Certain im- 
provements in power looms for weaving, and in shuttles to be employed 
therein.” 

543, Jounx Goopern AM, John’s-cottage, Mathias-street, Kingsland, Middlesex, 
“Improvements in shoemakers’ wax.” ; 

544. Wintuam CLeMeNT Beatsox, Masborough, Yorkshire, “‘ Improvements 
in the apparatus to be used in the manufacture of glass bottles.” 

545 Tuomas Cuamuers Hine, Nottingham, “ Improvements in lighting and 
ventilating by gas.” ‘ : 

546. Tuomas Evans, Hanover-street, River-terrace, Islington, Middlesex, 
“Improvements applicable to the manufacture of parasols.” 

547. Ricuarp ARCHIBALD Brooman, Flect-street, London, “ Improvements 
in the construction of boxes or cases for trees, flowers, and other horti- 
cultural and floricultural purposes.”—A communication from Victor 
Ferdinand Jeauneau. 

548. WitttaAM Warp, Smethwick, Staffordshire, ‘‘ New or improved ma- 
chinery for the manufacture of nails, spikes, bolts, rivets, screw blanks, 
and nuts.” - - : 

549, Joun Oxiey, Beverley, Yorkshire, “ An elastic cushion or fitting piece 
for windows, blinds, shutters, and doors, which is also applicable for other 
purpeses."—/’etitions recorded 17th March, 1858. 

551. Ricuarp GLANvILLX, Bermondsey, Surrey, “Improvements in con- 
densing steam-engines.” i : . 
553. James Wesster, Birmingham, ‘Certain new or improved metallic 

alloys.” 

655. Anennw Dvunvor and ALEXANDER StaRk, Moor-park-mill, Renfrewshire, 
N.B.,, “ Improvements in dressing or sifting flour and meal or reduced 
yrain.” 

557. RIcHarD ArcHipaLD Brooman, Fleet-street, London, ‘‘ An improved 
knee cap.”—A communication from Louis le Febvre. 

559. Ricuarp TowNEND and WILLIAM TowNEND, Bradford, Yorkshire, “ Im- 
provements in piston-valve musical instruments.” 

561. ALEXANDER AN@uUs CroLL, Coleman-street, London, “ Improvements 
in the manufacture of parts of dry gas meters,.”—/editions recorded 18th 
March, 1858. 

563. Paun Fraxcots AERTS, Brussels, Belgium, “ Improvements in the con- 
struction of railway rolling stock, and in the lubrication thereof, and 
other moving parts of machinery.” 

565. Grorer Scorr, Manchester, Lancashire, “ Improvements in generating 
elastic fluids, and in apparatus for that purpose.” 

567. WinuiamM Henry Ruopes, Oldham, Lancashire, “ Improvements in 
speed indicators and calculators.” 

569. Tuomas CuARLES MEpwIN, Clayton-place, Kennington-road, Lambeth, 
Surrey, “Certain improvements in the construction of water gauges for 
steam boilers.” 

571. Danie, Evans, Railway-terrace, New Town, Stratford, Essex, “ An 
improvement in apparatus for supplying air in streams to furnaces ” 

573. James Youre, Knaresborough, Yorkshire, “‘ Improvements in chrono- 
meters. clocks and watches.”—Petition recorded 19th March, 1858. 

575. MAKc ANTOINE Francois Mennons, Rue de l’Echiquier, Paris, ‘* Certain 
improvements in the piercing of tunnels,”—A communication. 

579. Lampert CowkL, Adelphi, London, ** Improvements in machinery or 
apparatus for teaching the art of swimming.” 
581. Ricuarp Mitts, Bury, I hire, ** Lupr 

chines.” 

583 Joun Bices and Witt1aM Bees, Leicester, 
manufacture of polkas when looped or elastic fabrics are used. 

585. JULES LE Franc, Aldersgate-street, London, “ Improvements in pres- 
sure gauges,”—A communication from Jules Rival, Paris, 

587. Wiuutam Epwaro Newton, Chancery-lane, London, ‘‘ An improved 
mode of treating and ¢ bining various ¢ bustible matters or substances 
for the production of artificial fuel."—A communication from the Widow 
Couillard and Co., Paris and Rouen.—Petitions recorded 20th March, 1858. 
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Invention protected for Six Months by the Deposit of a Complete 
Specification. 
648. Richanp WiLt1AMs, Bishop’s-road, Victoria-park, Middlesex.—D: posited 
and recorded 27th March, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 

418. Avevarr Evovanp Lorapoux BELLFoRD, Essex-street, Strand, London. 
—Dated 26th February, 1855. 

708, Wii Swain, Birmingbam, Warwickshire. — Dated 30th March, 1855. 

710. Grorce H. Bancock and Asner M. BaBcock, Westerly, Rhode Island, 
United States.—Dated 30th March, 1855. 

752. Ourisrormen Nickets, Albany-road, Surrey, and James Hopson, 
Leicester —Dated Srd April, 1855. 

231. RicHARD ARCHIBALD Broouax, Fleet-street, London,—Dated] 29th 
January, 1853. 
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1865. Joskra Henry Tuck, Pall Mall, Middlesex —Dated 25th August, 1854. 

729. FREDERICK Paiuirs, Hall-farm, Downham, Brandon, Suffolk,—Dated 
2nd April, 1855. 

736. WittiaM Luxp and Wintiam Epwarp Hirxins, Fleet-street, London, 
—Dated 2nd April, 1855. 

737. FRANcoIs THRODORE Rorra.—Dated 3rd April, 1855. 

748. Henry Richarpson Fansuawe and Joun Amgaicus Fansuawe, North 
Woolwich, Essex.—Dated 8rd April, 1855. 

755. Louis AMBROISE MicuBL MoucuRt, Paris. —Dated 4th April, 1855. 

742. Hiram Powkas, Florence, Tuscany, Italy.—Dated 3rd April, 1855. 


Erratum. 
2925. For ‘* Benson,” read “‘ Bensen,” 


Notices to Proceed. 

2932. CHARLES BARLOw, Chancery-lane, London, “ Improvements in steam 
and air engines, and furnaces therefor.”—A communication, 

2934. Davip Huterr, High Holborn, London, “ Improvements in cocks, 
taps, and valves, aud in joints for pipes and tubes.” —Petitions recorded 23rd 
November, 1857. 

2943. Ropert WILLAN, JAMES Apport, and Dante. MILLs, Blackburn, Lanca- 
shire, ‘‘ Improvements in looms.”—Petition recorded 25th November, 1857. 

2956. Wittiam Bowsnrs Tayior, Ballymena, Antrim, Ireland, “ Improve- 
ments in driving looms for weaving.” 

2959. Wituiam ELcock and SAMUEL BentLey, Wednesbury, Staffordshire, 
** Improvements in elbows used for joining wrought-iron and other pipes 
or tubes, and in tools for manufacturing the said elbows,”—Petitions re- 
corded 27th November, 1857. 

2067. WiLLIAM Massry, Newport, Shropshire, ‘‘ Improvements in guides or 
conductors to be applied to hi or apy employed for winding 
or coiling chains, ropes, lines, thread, wire, or other similar articles.”— 
Petition recorded 2th November, 1857. 

2982. James Youne, Glasgow, N.B., ** Improvements in measuring liquids. 

2035. Denny Lans, Cork, Ireland, “‘ Improvements in lighting, reguiating, 
and extinguishing street and other gas lamps by means of electricity.”— 
Petitions recorded ist December, 1857. 

3005. James Bucuanan, Liverpool, Lancashire, “ Improvements in smoke- 
consuming apparatus, applicable to boiler and other furnaces.”—Petition 
recorded 4th December, 1897. 

5019. Tuomas Sipesorrom ApsikaD and AprauamM Houpen, North End, 
Stalybridge, Cheshire, ‘‘ An improved self-acting combination of ma- 
chinery for the grinding of carding engine rollers.” 

3024. Wittiam Epwanp Newton, Chancery-lane, London, ‘Certain im. 
provements in apparatus for laying submarine telegraphic cables,”—A 
communication,— Petitions recorded 5th December, 1857. 

3072. WiLtt1AM LitTrLe, Queen’s-road, Regent’s-park, Middlesex, ‘‘ Improve- 
ments in lamps.”"—/’etetion recorded 14th December, 1857. 

3077. Eveanx Brerrit, King William-street, London, *‘ Improvements in 
the manufacture of glass bottles.”—/etition recorded 15th December, 1857. 
3088. James THoxnToN, Nottingham, “ lmprovements in apparatus used 
for the manufacture of carpets and other cut pile fabrics.”—/Pelition re- 

corded 16th December, 1857. 

3102. Hexry Jounson, Crutched Friars, London, ‘‘ Improvements in appa- 

ratus for drawing geometric curves.”—/’etition recorded 17th December, 
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3140. SamurL Ropeerr and Danie. Roperrt, Blackburn, Lancashire, “ An 
improved method of pling and pling, railway, tramway, and 
other carriages, wagons, lorries, trucks, and other vehicles.”—/‘etitions 
recorded 22nd December, 1857. 

212. Wintiam Ruopes, Manchester, Lancashire, and Henry NaArier, 
Brooklyn, New York, US., “ The production of a new paint oil,.”— 
Petition recorded 4th February, 1858. 

357. Gronok ALAM Barrett, Winttam Exat, and Coanums James 
Anprewss, Reading, Berkshire, “ An improvement in the manafacture of 
perforated beaters for threshing machines,”—/’etition recorded th 
February, 1358. 

276. Joun Emu, Ryrret, Wimbledon, Surrey, ‘‘ The improvement of stoves 
for the purpose of warming rooms and baking bread, called the ‘ Hygeian 
stove.’”—Felition recorded 13th February, 18538. 

467. Tuomas Lyxe, Malmesbury, Wiltshire, “An improved harrow,”— 
Petition recorded Sth March, 1858. 

506. ALrrep Vincent Newron, Chancery-lane, London, “‘ A new combina- 
tion of instruments for extracting teeth.”—A communication.—/ctitiwn 
recorded 12th March, 1858. 

512. Groree Picort, Nottingham, “ Improvements in jacquard machinery 
for figuring lace and other fabrics.” 

516. AurKtp Vincent Newron, Chancery-lane, London, ‘‘ Improved ma- 
chinery for making horse-shoes."—A communication,— Petitions recorded 
13th March, 1858. 

518. Joun Cowpery Martix, Fern-cottage, Charlewood-road, Putney, 
Surrey, “‘ An improved plastic fi i for the facture ld 
articles, to be used as a substitute for wood carvings, and for many of the 
purposes to which papier mache is applicable.” 

527 Joun Scorr Russeiu, Great George-street, Westminster, ‘ Improve 
ments in preserving the bottoms of iron ships and vessels.”—/‘clitions 
recorded 15th March, 1858. 

555. ANDREW DuNLopr and ALEXANDER Stank, Moor-park-mill, Renfrewshire, 
NB, “ Improvements in dressing or sifting flour and meal or reduced 
grain.” 

561. ALEXANDER Anous Cro, Coleman-strect, London, ** Improvements 
in the manufacture of parts of dry gas meters.”—/etitions recorded 18th 
Merch, 1858. 

683. Joun Bigos and Witt1AM Brags, Leicester, “ An improvement in the 
manufacture of polkas, when looped or elastic fabrics are used.”— 
Petition recorded With March, 1358. 

648. Kicuagp Wituiams, Bishop’s-road, Victoria-park, Middlesex, *‘ An 
improvement for manufacturing a soap for cleansing, bleaching, and 
purifying purposes,”—Petition recorded 27th March, 1858. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 
Ciass 1.—PRIME MOVERS. 

Inclading Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2441. Henry Oxmson, Stanley Bridge, Chelsea, ‘‘ Cast tubular boilers,” — 

Dated 19th September, 1857. 

This invention is applicable to boilers used for the circulating of hot 
water for heating horticultural and other buildings, and ists in 
causing the upright tubes and the lower hollow ring (which connects the 
tubes together at their lower ends) to be all cast at one time, and thus to 
form one casting. The upper ends of the tubes have also part of the 
hollow ring, which forms the upper water space cast with them, The 
lower hollow ring is cast with one or more projecting sockets to receive 
the ends of the return pipes, That portion of the upper hollow ring 
which is east with the tubes is suitably formed for receiving another 
casting, which is formed with a hopper for receiving the fuel; also an 
outlet for the passage of smoke and products from the fire, also with one 
or more sockets for receiving the ends of the flow pipes. The tubes at 
one part of the lower end of the boiler do not descend so low down as the 
others, and the lower hollow ring is formed at this part in such manner 
as to present an opening or doorway through to admit of the fire on the 
interior of the boiler being readily got at, 

2443. Pisrae Francow Joxy, Paris, “ Apparatus for gencrating and super- 
heating steam,”’—Dated 21st September, 1857, 

This invention relates toa new steam generator, simple in its working 
and construction. It is composed of, Firstly, several series of tubes 
termed boiler tubes, closed at their lower part, and suspended vertically 
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above the fireplace by a metal plate. Secondly, several series of tubes 
for superheating the steam suspended in the same manner as the boiler 
tubes, and all abutting in a reservoir placed at the extremity of the | 
generator, and on the top of which are placed the steam pipe, the pipe of 
the pressure gauge, and the blowing out pipe for cleaning the generator. 
The plate supporting the boiler tubes may be in a single piece or in seve- 
ral pieces, the strength is proportioned to the weight it has to bear, and 
it has holes pierced through its thickness in number equal to that of tho 
boiler tubes, which enter freely therein from the top, and are retained 
therein by means of a ring or ferrule. ‘The openings of each row of 
boiler tubes are covered with a metal hood or bonnet. This hood carries 
a tube descending into each of the boiler tubes. This dipping tube 
extends nearly to the bottom of the boiler tubes, and it is through this 
descending tube that the water in the feed pump enters into the boiler 
tubes, while the steam generated escapes from the boiler tubes by 
ascending towards the plate between the interior surfaces of the boiler 
tubes and the exterior of the dipping tubes. A groove made in the 
length of each hood gives easy passage to the steam to pass into the con- 
ducting tubes, where it is superheated before passing to the reservoir. 
The superheating tubes, like the boiler tubes, are hermetically closed at 
their lower part, and are suspended from and supported by a metal plate 
in like manner, Ali the upper openings of each superheating tube are 
covered by a metal hood, pierced with two holes facing each of the said 
openings, A small dipping tube is fixed firmly and immoveably in one 
of the two holes. It is through this dipping tube that the steam enters 
and descends to the bottom of the superheating tubes, and in re-ascending 
to the hood it is superheated by contact around the exterior of the super- 
heating tubes, It leaves the hood by the second opening, which is 
entirely free, These sinall dipping tubes placed in the boiler, and super- 
heating tubes through which the water and steam enter, are employed in 
order that the water and the steam shall enter into larger areas, and 
consequently flow at a slower rate as they progress, which permits the 
one being more easily vapourised, and the other more easily superheated. 
The hood of the superheating tubes covers a whole length of the plate 
comprising a series of tubes. A channel made in the thickness of the 
hood extends throughout the whole row of one series of superheating 
tubes. At the opening of each superheating tube in the channel itself, 
and between the two openings, there is a partition which causes the 
steam to enter through the small dripping tubes into the corresponding ' 
superheating tubes, and leave by the other opening, and pass by means 
of another part of the same groove into the superheating tube contiguous 
thereto, and so on until it reaches the reservoir, whence it is employed. 
The arrangement of this new apparatus enables the examination at will 
of the interior of the tubes of which it consists, and removing therefrom 
the deposits or incrustations which may be formed therein, and thus 
cleansing the whole apparatus inafew hours. Besides, in order to avoid 
deposits and incrustations as much as possible, and to dispense with 
much cleaning, a simple condenser on the same principle as the gene- 
rator may be applied. This principle consists in obliging the steam on 
its escape to traverse a series of very thin small copper tubes, placed 
parallel, in order to present a large refrigerating surface in a small space. 
This series of tubes is placed at the bottom of a trough, in which there 
is always a current of cold water, which is unceasingly renewed. The 
water which runs into the trough is lost, but the steam which is con- 
densed in the series of copper tubes is collected, and gives a quantity of 
distilled water nearly equal to that which has been used. In fact, it is 
nearly always the same water which is used, for there is merely a slight 
and sinevitable loss to be replaced. It is to be understood that the 
patentee reserves the right of aug ing or diminishing the number 
and size of the boiler and conducting tubes. He also reserves the power 
of substituting for the superheating tubes (such as they have been 
described) a new arrangement, consisting of a series of V-shaped tubes 
communicating with each other by means of a metal hood, in the thick- 
ness of which channels are made for the passage of the steam from one 
tube toanother. ‘These tubes force the steam to circulate from one tube 
to the other, and do not communicate together except by V-shaped 
tubes. The whole of the boiler and superheating tubes are inclosed, 
according to circumstances, in, first, a casing entirely of bricks; or, 
secondly, a single sheet iron casing lined with bricks; or, thirdly, a 
double sheet iron casing forming a reservoir of water for the feed. 
These systems of steam generators are applicable to all stationary and 
locomotive steam engines, but they present an immense advantage when 
applied to marine engines, 
2456. Ramsry Lawson, Manchester, ‘‘ Apparatus for regulating the ad- 
mission of air to furnaces,”—Dated 22nd September, 1 

This invention consists in the application of a certain description of 
valve known as a “ dise valve" to the doors of furnaces, and in opening 
and closing the said valve by the action of clockwork suitably arranged 
for the purpose, A chain passing round the spring barrel of the 
clockwork is so connected to the disc valve that, when the furnace door 
is opened for the supply of fuel, the disc valve is also opened to its full 
extent and the clockwork “wound up.” After this operation the door 
is perfectly closed, the valve remaining open for the admission of air for 
combustion, and when the fuel has become sufficiently ignited, or during 
about the space of four minutes, the valve is gradually closed by means 
of a pinion in connexion with the clock acting upon a rack on the disc 
valve, thus diminishing by degrees, and eventually shutting off the 
unnecessary supply of air. By this arrangement of apparatus the 
quantity of air requisite to support combustion is governed, and also the 
time of closing the valve is regulated, whereby fuel is economised, and 
the smoke otherwise arising therefrom is either entirely prevented or 
greatly diminished. 

2468, WiLLtAM Power, Rotherhithe, ‘Steam engine boiler furnaces and 
other furnaces for smoke prevention.”—D .ted 23rd September, 1857. 

This invention relates to the manner of constructing furnaces of 
various descriptions in which coal is consumed, so as to prevent the 
nuisance of smoke escaping from the chimney. In steam engine boiler 
furnaces, bakers’ ovens, and other furnaces or fireplaces, the inventor 
provides one or more air grooves or channels in the vertical side brick- 
work or lumps, in that part of the side walls of the furnace at or near 
the back end of the fire-bars abutting on the fire-bridge, which grooves 
convey the air upwards from the ash-pit to the interior of the furnace. 
The air grooves or channels should be alike in each side of the furnace, 
and may, when so desired, be supplied with air-valves to close them or 
regulate the admission of the warm air from the ash-pit.—ot proceeded 
with. 

2471. AvausTIN VRaIn ADRIEN Lanexkk, Orleans, France, “ Windmills.” 
—Dated 24th September, 1857. 

This invention relates to the kind of windmills called 1 orizontal 
windmills, and has for its object to utilise the full power of che wind, 
and have the same constantly usefully applied as a motive power or mills, 
without being under the necessity of turning the mill according to the 
variation of the wind, The details adopted for the attainment of this 
object cannot be described without reference to the drawings. 














CLass 2.—TRANSPORT. 


Including Railways and Plant, Roud-making, Steam Vessels, BMa- 
chinery and Filings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2382. WILLIAM JENKINS, Miles Platting, Manchester, ‘‘ Furnaces or fire 
boxes for locomotive boilers to adapt them for the consumption of coal 
and the smoke arising therefrom.”— Dated 14th September, 1867. 

The object of this invention is to adapt the locomotive fire box for the 
consumption of coal and the smoke arising theretrom, the improvements 
being applicable to locomotives of the ordinary construction and now in 
use, and at a small cost, The invention consists of the following 
arrangements: that is, in placing a series of tubes (answering as stays) 
in the fire box on the tube plate side, so as to admit uir to the fuel above 
the fire bars, the outside ends of these tubes having a valve arrangement 
to regulate the quantity of air to be passed through them, or entirely 
shut it off; and in combining with these arrangements a partition of 
iron or other suitable material passing across the fire box, the object of 
which is to prevent the air admitted through the tube stays from passing 
directly to the flue tubes of the boiler, this partition acting to cause the 
air admitted to mix with the combustible gases and ignite them, thus 
consuming the smoke; and the invention further consists in combining 





with the arrangements mentioned tube stays, placed at the front and 
other convenient parts of the fire box, and also arrangements in the fur- 
nace doors for the admission of air to the fire box above the fuel, both 


the air tube stays and furnace doors being provided with valves or slides 
to regulate or shut off the supply of air; and the invention further con- 
sists in using, in combination with the above arrangements of locomotive 
fire box or furnace, a jet of steam in the smoke box or chimney when 
the locomotive is standing, to create or increase the draught through the 
air tubes and fire bars when required. 

417. Jonny May Mvyro, jun., Bristol, “ Metal wheel stock.”—Dated 13th 
September, 1857. 

At present some wheel stocks are made of wood with oil box in them, 
and some are made of metal with bolts through them. This invention 
consists in combining the two systems of bolts through, and oil box in, 
a metal wheel stock. 

2418. Ropert WATSON SAVAGE, St. James’s-square, London, “¢An improved 
spring and appliances for carriages and vehicles, which can also be 
adapted to use on ship board, or otherwise, to maintain equilibrium of 
articles placed on a platform provided with the said spring and appli- 
ances,”—Dated 18th September, 1857. 

Instead of hanging carriages or vehicles on springs of the known 
kinds, the inventor takes suitable rope, or cord, or wire, or other 
sufficiently pliable material, and stretches this to any required tension 
between standards applied beneath the body of the carriage or vehicle, 
or in other convenient position, the tension being regulated by stretcher 
hooks, sustained by the standards applied to each end of the rope, which 
can be tightened or slackened by screw nuts or otherwise. This rope 
works upon a friction wheel or wheels secured beneath or above the axle 
of the carriage wheel, the rope being confined to the wheel or wheels, 
which axle may be allowed a very little play backwards and forwards, as 
well as the usual up and down motion, And two ropes may be used, 
one passing under and the other over the friction wheel or wheels. 
Each axle sustaining two wheels will have the above arrangement in 
duplicate, With regard to the platform for maintaining equilibrium 
in applying these springs thereto it will be necesssary to so arrange the 
springs and rollers or friction wheels beneath the platform that they act 
up and down, sideways, and fore and aft. In order to draw and back 
from the axle, he has an iron or irons secured to the axle, and projecting 
forwards with hooks close to the back part of the ordinary shafts, to 
which hooks the horses are to be attached by the traces or otherwise. 
In pole carriages there will be a suitable perch and appliances, and the 
horses will be connected directly with the axles. The above is a de- 
scription of the nature of the invention, the details whereof may be 
varied in practice.—Not proceeded with. 

2427. Sir James Cates ANDEKSON, Fermoy, Cork, “ Locomotive and other 
carriages.”— Dated 18th September, 1357. 

This invention cannot be described without reference to the drawings. 
—Not proceeded with. 

2429. Henry Saxon SNELL, Chancery-lane, London, ‘‘ Apparatus for re- 
tarding omnibuses and other carriayes.”— Dated Isth September, 1857. 

In carrying out this invention a skid or shoe is formed or fixed on one 
end of a lever or arm, the upper end of which is capable of rotating 
around the axle on which one of the wheels turn, ‘This lever or arm, 
with its skid or shoe, is upheld off the road until the horses cease to draw, 
and the traces become slack, when the lever or arm revolves about the 
axle, and the skid or shoe descends and passes under the wheel, when 
the wheel would pass over it but for a stop which is moved into position, 
against which the lever or arm comes; and as the stop is connected with 
an ordinary drag chain, the arm or lever, the skid or shoe, together with 
the stop and drag chain, act for the time as an ordinary skidding appa- 
ratus to skid the wheel. When the horses again draw by the traces the 
stop will be withdrawn from behind the arm or lever, and the wheel runs 
over the skid or shoe, the arm or lever of which performs a partial revo- 
lution about the axle, and comes into position to be again called into use 
when necessary. And apparatus may be further used in combination 
with the arrangement described, so as to give control over the same to 
the driver or other person.— Not proceeded with, 

2450. Tuomas Wesstrr, Place du Havre, Paris, ‘‘ Permanent way of rail- 
ways.” - A communication.—Dated 18th September, 1857. 

This invention, which relates to railway chairs, switches, and cross- 
ings, cannot be described without reference to the drawings, 

2437. Witiiam Henry James, Old Kent-road, London, “‘ Improvements in 
steam vessels, Xc.”—Dated 19th September, 1857. 

This invention consists in forming the hulls of steam vessels of two or 
more long hollow cylinders composed of metal, wood, or a combination 
thereof, united together side by side. These eylinders may be made of 
any desired lengths and diameters, and are to be strengthened internally 
by suitable stays of similar materials, and firmly united together ex- 
ternally by a series of transverse partitions extending from cylinder to 
cylinder, the upper parts of which partitions are to be covered over with 
plates of metal or planks of wood to form or support the decks; and the 
lower portions, when shaped accordingly, are also to be similarly covered 
over to form the bottoms, or a considerabie portion of the bottoms, of 
these vessels, the spaces between these partitions, when so enclosed, con- 
stituting a corresponding number of water-tight cells. These cylinders 
are also united together internally, and further strengthened in their 
union by transverse tubular passages of similar materials, situated above 
their lower points of junction (which may have water-tight doors within 
them) for enabling persons to pass with facility from the interior of any 
one cylinder to that of any other cylinder as may be desired. In vessels 
constructed as above described one or more pairs of paddle wheels are 
employed, either with inclosed sides or with the sides of the paddles 
only inclosed, which wheels may be formed with one or more division or 
divisions, and the paddles so placed in each division as to alternate with 
those in the adjoining division or divisions. Every pair of paddle wheels 
so employed, or each paddle wheel if preferred, may be actuated by a 
separate engine, to allow of their velocities varying as may be requisite. 
These improved hulls for steam vessels are likewise applicable for sailing 
vessels, and vessels moved by the tide or otherwise, 

2446, Lovis Francois Picot, Toulon, France, ‘‘ Salinometers or instruments 
for indicating the saturation of water in marine boilers.”—Dated 21st 
September, 1857. 

These improvements in salinometers consist in so constructing and 
arranging the, receiver, and also its inlet of the salt water from the 
boiler, so that the reading of the hydrometer or instrument used in as- 
certaining the density, and consequently the saltness of the water, may 
be accurately determined, and easily observed by the steadiness of the 
instrument consequent on the improved arrangements. The bath, or 
vessel of water in which the hydrometer or measuring instrument rests, 
consists of a double tube or vessel, in the inner one of which the hydro- 
meter or measuring instrument is placed. The water is admitted to this 
inner chamber through numerous small perforations all round the sides 
from the outer vessel into which the water from the boiler is first ad- 
mitted. This double vessel is mounted on a gallery or frame somewhat 
like an Argand gas burner, into the body of which the water is admitted, 
and from which it passes by small perforations arranged similar to the 
jet holes in such burners, and issues upwards into the outer chamber all 
round. The water is admitted by a suitable stop cock from the boiler, 
and enters by its tube into a small dome chamber immediately under the 
central receiving vessel or bath, and thence descends to the distributing 
gallery, and enters the receiver as before described. An overflow basin 

surrounds the double receiver, and receives the excess of water, which 
escapes thence by a suitable pipe.—Not proceeded with. 

2447. Epmunp Luorp Owex, Wolverhampton, “ Propelling vessels.”— 
Dated 2lst September, 1857. 

This invention consists in propelling vessels by the use of a long 
plate or long plates of metal immersed in the water, and to which plate 
or plates of metal an undulating or wave-like motion is communicated 
by steam or other motive power. The inventor attaches the bands or 
long plates to the vessel in such a manner that they are perfectly free to 
take the undulatory motion described, the said motion being given by 
connecting the plates at one end to the piston, crank, or other suitable 
part of the motive power engine.— Not proceeded with. 

2454. Micuarn Henry, Fieet-street, ‘‘Mode of transmitting motion, 
especially applicable to apparatus employed in navigation.—A communi- 
cation.—Dated 22nd September, 1897. 

The object of this invention is to transmit motion to instruments, 
tools, apparatus, or mechanical parts of machinery capable of being 
placed in or moved into various positions, or having separate or inde- 
pendent additional guiding or other motions; as, for example, to trans- 
mit rotary motion to a screw propeller at the same time that such pro- 
pelier is made by other means to assume different positions or angles in 
regard to the axis or keel of the vessel for the purpose of steering it, 











thus rendering the propeller available as a rudder without interrupting 
its rotary motion, and this the inventor accomplishes; taking, for example, 
the instance of a screw propeller, by forming the propeller shaft in parts, 
or, what is the same thirg, using two shafts connected together by an 
intermediate connecting piece or link. Of these parts or shafts one is 
the fore part or shaft nearer the steam engine or other motor, and re- 
ceiving rotary motion direct therefrom. The other is the aft part or 
shaft which immediately carries the propeller, and is fixed to a moveable 
bearing or frame, made by suitable means to adopt the positions required 
for steering the vessel. The intermediate link or piece which connects 
the said shafts or parts of shafts takes into eyes in the opposite and 
nearest ends of these two shafts or portions of shafts, or is other- 
wise jointed or connected to those ends in such manner that while it 
receives rotary motion from the fore or driving shaft, it also follows the 
varying positions of the propeller carrying shaft, and thus transmits 
rotary motion to the propeller while it is steering or directing the vessel, 
The propeller may be conveniently actuated for steering purposes, by 
causing its bearing or frame to travel on arms fixed to the vessel, by 
means of a toothed segment or wheel which it carries being geared into 
by a toothed pinion worked from the deck.— Not proceeded with. 

2458. Grorce Rennie, Albion Tron Works, Holland-strect, Blackfriars-road, 
aaews “ Vessels for war and revenue purposes.”’"—Dated 22nd September, 

57. 

This invention relates to certain novel combinations effected in the 
construction, equipment, and mode of working steam propelled boats or 
vessels for navigating shallow rivers, and intended for war and revenue 
purposes, and consists, First, in the construction of iron vessels of small 
but sufficient internal depth, with a flat floor, and full round bottom 
sides, and proportionately wide beam, so as to combine, for a given 
length, small draft, with stability and power of resisting, without 
injury, shocks produced by the discharge of ordnance carried on the 
deck of, or within such vessels, their length being divided in three parts. 
One portion has a strong deck for carrying on a suitable kerb or rails, 
the traversing platform of a central rotating pivot or other gun, 
howitzer, or mortar, suitably mounted, such deck being supported upon 
transverse and longitudinal bulk heads forming cellular compartments 
available for storing provisions, water, &c., as also for the powder 
magazine and stores of shot, shells, rockets, &c. Another portion of the 
length is appropriated to the engines, machinery, boilers, coal bunkers; 
whilst the remaining part or portion of the length is devoted to the 
accommodation of the officers and the crew, who are protected by a 
suitable covering and enclosure raised to a sufficient height above the top 
strake or bulwark. Secondly, in the disposition of the propelling 
apparatus in a vessel constructed according to this invention, by employ- 
ing alone, or in conjunction with any other propelling apparatus, two 
screws, disposed one on each side of the stern, and whether such screw 
propellers be fitted upon shafts working in a line horizontally with, and 
parallel to, the longitudinal centre line, or respectively at angles 
vertically or horizontally therewith or thereto. Thirdly, in the com- 
bination or disposition of the engines for working, actuating, or driving 
such propelling apparatus in boats or vessels constructed and propeiled 
according to this invention, by placing the steam cylinder or cylinders 
of one engine in advance longitudinally of the cylinder or cylinders of 
the other engine, and on the opposite side of the keel line, and by thus 
disposing them in a manner alternately or diagonally on the plan, and 
working the one screw shaft from a point in a line drawn behind the 
cylinder for working the opposite screw shaft, obtain in a limited, 
longitudinal, and transverse space, the advantage of suitably long 
connecting rods, and ready access to the various parts of the machinery 
for examination and repairs. Fourthly, in the disposition of the coal 
bunkers, and of the boilers for generating steam for propelling vessels 
constructed and propelled and fitted with machinery constructed and 
arranged according to this invention, the said coal bunkers being formed 
on each side of the boilers, or boiler and engine space, and partially 
projecting thereon as a protection thereto. 

2462. ALFRED Count DE ByLanpT, Michael’s-grove, Brompton, “ Propel 
ling.”—Dated 22nd September, 1857. 

This invention consists in adapting a series of plates of metal or 
blades at the submerged part of ships or other navigable vessels, the said 
plates being so arranged and disposed as to leave space between each 
pair for the passage of air, which it is intended to force between them by 
a steam-engine or other suitable motive power. The pipes or conduits 
for the passage of the said air from the interior of the ship or other 
navigable vessel may be disposed at or near the vessel's keel, or other 
part, so long as it enters at the bottom of the aforesaid plates or blades. 
It is proposed to fix these blades longitudinally to the sides of the vessel 
at an acute angle inclining towards the stern, anc at a less acute angle 
as regards the transverse direction of the said plates or blades, which 
also incline towards the stern. The above arrangement is for propelling 
the vessel a-head. In order to propel it astern it will be necessary to 
employ a screw propeller, which may be of the ordinary kind.— Not pro- 
ceeded with. 

2469. Witu1AM Beckett Jounson, Manchester, “ Raising and lowering 
trucks, carriages, engines, or other such railway appendages, from one 
level to another.”—Dated 24th September, 1857. 

This invention consists in, and the patentee claims, Firstly, the use of 
the direct action of steam, hydraulic, or pneumatic pressure for the pur- 
poses above set forth. Secondly, the use of the stops acted upon by the 
ascending or descending load for cutting off the source of power and 
exhaust, Thirdly, the use of india-rubber abutments for the upper and 
lower situation of the platform, whether such abutments be used with 
direct-acting motive power, or with other machinery employed for the 
purpose to which the invention relates, 


Cuiass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 

2414. Winuiam SMitu, Salisbury-street, Adelphi, London, “‘ Apparatus for 
engraving the metallic surfaccs of printing rollers or cylinders.”— A com- 
munication.—Dated 18th September, 1857. 

This invention consists in applying an electro magnetic apparatus for 
engraving and delineating with a graver or diamond the metallic sur- 
faces of printing rollers or cylinders. The process can be applied to 
any engraving machine upon the pantographic principle, by the addition 
of certain mechanical parts. 

2422. SamucL FautKNer, Manchester, ‘ Apparatus for carding cotton and 
other fibrous substances.”—Dated 18th September, 1857. 

The first part of this invention relates to the series of rollers called 
clearing rollers employed in connexion with the main and finishing 
carding cylinders, as described in the specification of letters patent pre- 
viously granted to the patentee, and bearing date 25th July, 184 3, and 
is also applicable to other carding engines wherein small card rollers 
are employed. ‘The impr t consists in mounting a convenient 
number or portion of the said series of card rollers in a separate framing 
or segment, distinct from the rim of the cylinder in which the remain- 
ing portion are mounted; this framing has a hinge joint at its upper 
end, and is attached to a rope or chain and counterbalance wé ight, so 
that when it is necessary to strip cither the main or finishing cylinders, 
this series or portion of rollers may be lifted out of the way, and 
removed at once, without removing or detaching each roller separately 
from its bearings, as when they are mounted in the ordinary manner, 
When the cylinders have been stripped or cleaned the framing is 
lowered again, and each ro'ler falls into its proper position as before, 
and correctly in gear. Secondly, the invention relates to the construc- 
tion of the cylinders employed in carding engines, and is designed for 
the purpose of obtaining a more perfect cylinder, and of an even thick- 
ness and weight, thereby ensuring greater steadiness when revolving at 
a high velocity, a feature most essential to perfect carding. The cylinder 
is constructed of wrought iron plate bent into the form of a cylinder, 
and not turned on the outside, and having the ends of the plate so shaped 
as to fix into or over each other, and form an even lap joint. These 
ends are then secured by riveting, and for large cylinders two or more 
of such cylinders are joined or connected together by rings, the junction 
of the ends of one cylinder being diametrically opposite to the other, in 
such a manner that one joint will counterbalance or compensate for the 
weight of the other during its revolution. After the cylinder is thus 
formed the exterior surface is covered with strips of leather (such as 
o!d card fillets), which is rendered even and smooth by turning or grind- 
ing the surface as required for clothing or covering with cards tor use. 
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2423. Ricuarp Watsoy, Galashields, N.B., “ Weaving.”—Dated 18th Sep- 
tember, 1857. ? 

This invention relates to the arrangement and construction of looms 
for weaving various classes of goods, by means of several shuttles opera- 
ting in concert, for the production of various effects in the woven goods. 
The invention is available for moveable shuttle boxes, both of the rec- 
tilinear and rotary kind, and it consists essentially in the adaptation of 
the slay or lathe action to the shifting of the shuttle box. As applied to 
the storied or rectilinear action shuttle box the movement consists of an 
adjustable lever, disposed vertically on a bottom centre, and connected 
near its upper end with the slay or lathe. To this lever there is jointed 
a connecting rod actuating the ratchet movement of a ratchet wheel 
running on a stud carried by the framing of the loom. The face of 
this ratchet wheel carries suitably disposed adjustable studs or rollers, 
which in their sphere of action come in contact with a projection on a 
bottom horizontal lever, one end of which is set upon a fixed stud 
centre, whilst the other is d by an jing rod with an over- 
head lever. The opposite end of this lever is similarly connected to the 
shuttle box. In this way the action for the change from one shuttle to 
another is entirely obtained from the slay or lathe movement, the proper 
cell of the shuttle box being brought into play in accordance with the 
positions and numbers of the pins or operating parts in the face of the 
ratchet wheel. When applied for working a rotary shuttle box the 
arrangements are of a generally similar character, but the actual 
details of the parts for working the rotary box partake of the features 
adopted in working the barrel of a jacquard movement. A ratchet 
wheel is fitted up to work on a stud in the loom framing, this wheel 
being actuated by the slay or lathe as in the previously described 
example. One half of the face of this wheel carries actuating pins, 
for working a pair of levers set on fixed studs, one above and one below 
the rotary shuttle box, so that during one half of the revolution of 
this wheel, the upper lever only is operated on, whilst during the 
other half the lower lever is similarly worked. The shuttle box being 
carried upon the slay or lathe it obviously follows that when a catch of 
either of the upper and lower levers is brought by the pin wheel within 
the sphere of action of the rotary box, or parts connected therewith 
the reciprocatory action of the box itself causes the necessary revolution 
for the change from one cell te the other. The pins being set but upon 
one half of the wheel, it follows that at each half turn of the wheel 
the direction of revolution of the box is reversed, and thus the weft 
threads are not wound upon the box. Instead of these arrangements 
an endless chain of operating projections actuated by the ratchet wheel 
worked from the slay or lathe may be used for giving the required shift 
to the shuttle boxes.—Not proceeded with. 


2424. Ricuarp Watson, Galashields, Selkirk, ‘‘ Heddles or healds for 
weaving.” -- Dated 18th September, 1857. 

This invention relates to a simple and efficient mode of manufacturing 
or producing heddles or healds for weaving wire. In making wire 
heddles according to this plan an open barred frame with end pivots or 
centres is used. This frame is of a width equal to the intended length 
of the heddles, and it has set up alongside and parallel with it a screw 
spindle of the same length as the frame. This screw spindle carries at 
one end a pinion in gear with a spur wheel on one end of the frame 
spindle, so that, as the frame revolves, the screw turns also at a rate 
predetermined by the gearing train. The screw has upon it a traversing 
nut carrying a guide for the wire of which the heddles are to be made. 
When the manufacture of a heddle is commenced, one end of a con- 
tinuous length of wire is first of all passed through the guide, and then 
attached to one end of the revolving frame. The frame is then set in 
motion, so as to take up the wire from its reel, and wind it upon the 
frame, the traversing guide nut laying each fold upon the frame at a 
proper and uniform distance from its neighbour. When as much of the 
wire has been wound on as is necessary, the revolution of the frame is 
stopped, and the attendant using a small twisting instrument, inserts it 
between each contiguous fold or double length of wire on the frame, 
and twists the two lengths together, thus at once forming the central 
eye for the passage through of the warp when placed in the loom for 
weaving. When all the lengths have been so twisted, one of the ex- 
ternal frame bars is slackened off to allow of the wire heddle being 
slipped off longitudinally in its complete state. Heddles made in this 
way are continuous, or in one solid length from end to end,the central eye 
for the warp thread being completely formed by the twisting action before 
described, whilst the two end loops for attachment in the loom are pro- 
duced by the turns over the two external bars of the frame. The 
actual shafts for carrying the heddles in the loom may be conveniently 
used for the external bars of the revolving frame, so that, when a heddle 
is completed, it may be removed with the shafts already in it. 

2431. Joun Watson Burton, and Grorcr Pye, Ipswich, “Rollers used 
for pressing fabrics and fibrous and other materials.”—Dated 18th Sep- 
tember, 1857. 

This invention consists in constructing the exterior surfaces of such 
rollers of rings of the hard compounds produced by subjecting india- 
rubber, gutta-percha, or mixtures thereof together with sulphur to high 
temperatures. The surfaces of the rollers under the rings being coated 
with or posed of vyulcanised india-rubber give flexibility and 
elasticity to the inner surfaces of such hard rings. 

2434. WittiAM Nay or, Bradford, Yorkshire, ‘‘ Looms for weaving worsted, 
cotton, silk, woollen and other fibrous substances."—Dated 19th Sep- 
tember, 1857. 

This invention consists of a turn-table attached to the going part of 
the loom, with partitions fixed upon it, to form any number of shuttle 
boxes that are required by the use of the above turn-table. The 
inventor can move one or more shuttle boxes at once, for arranging 
shades of colours in the same pattern without stopping the loom. The 
above turn-table is made self-acting, by means of levers and catches 
attached to the framework or any other suitable part of the loom.—wNot 
proceeded with, 








Ciass 4.—AGRICULTURE.—None. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

2477. Joun Fortescue, Chariles-street, Middlesex Hospital, “ Construction 
of domestic or other fire-places, for the purpose of consuming smoke and 
saving fuel "—Dated 25th September, 18357. 

In the first place the inventor provides an auxiliary chimney or fluc 
(at the back or behind the ordinary fire place) the aperture leading to 
which is at the lower part of the back of the grate. About level with 
the top of the bars of the fire place is a sliding damper, which, when 
drawn forward, closes the top of the fire place, and opens the top of the 
auxiliary chimney or flue at the back of the fire-place. The opening into 
the auxiliary chimney or flue at the lower part of the back of the grate 
is capable of being regulated according to the draught, and closed when 
not required. A blower may be placed in front of the grate when found 
necessary. The opening into the auxiliary ehimney or flue at the lower 
part of the back of the grate is provided at the bottom with a small 
grating for the purpose of admitting air. When the fire is lighted, the 
opening to the ordinary chimney is entirely shut by a damper or lap, as 
in the common register stove. The damper is drawn out over the top of 
the grate, and thereby opening the top of the auxiliary chimney or flue. 
The aperture at the lower part of the back of the grate is also opened ; 
thus the smoke is driven over the top of the coals, and down back to the 
opening at the lower part of the back of the grate, where it is met by the 
current of air through the small grating at the bottom of said opening, 
which causes it to ignite and be consumed. ‘Thus far relates to lighting 
the fire:—When the fire is well got up, the register leading to the 
ordinary chimney is to be opened, and the sliding damper which opens 
the top of the grate, and closes the top of the auxiliary chimney, is to be 
pushed back; also the aperture at the lower part of back of grate must 
be closed. The grate is provided with two shifting bottoms (grids) or 
feeders. When iresh fuel is required an apparatus raises the shifting 
bottom (with the fire) up, and it is held there by a spring; the same 
apparatus is then let down, and the other shifting bottom or feeder is 
Placed on it, and filled with coals, It is then forced up to the other | 
bottom or grid, which is then to be drawn ¢ ut, and allow the live coals | 


to fall on the fresh ones, and ignite them, and the smoke is compelled to | 





pass through the fire, and is consumed, and thereby a great saving of fue! 
is effected.—Not proceeded with. 

2481. Jonn Caves, St. Paul’s Church-yard, London, “ Iron safes and doors 

| for strong rooms.”—Dated 25th September, 1857. 

The object of the present invention is to render it very difficult, if not 
impossible, to cut a hole through the iron wall of the safe or door, and 
for this purpose the patentee taps holes at a short distance from one 
another into the back of the iron plate, and into these holes screws 
plugs of hardened steel. When an attempt is made to drill through a 
plate so arranged, the drill soon comes in contact with one of these 
hardened plugs, and is broken by it. In place of screw plugs plain pegs 
of hardened steel, kept in their places by a second plate at the back, 
may be employed. In some cases, also, he places behind the exterior 
plate of the safe or door a plate of corrugated and hardened steel, which 
also will break the drill and render it useless, With a similar object he 
sometimes fastens at the back of the exterior of the plate a series of 
steel strips at a short distance apart. 

2484. Joseru Lewis, Salford, “‘ Apparatus for making bricks, tiles, and 
other similar articles, and also the machinery for preparing clay for the 
same manufacture.”— Dated 26th September, 1857. 

This invention relates to improvements upon, and is particularly 
applicable to, an invention for improvements in the manufacture of 
bricks for which certain letters patent were granted to Weston Grim- 
shaw and Ellis Rowland, of Mossley, Antrim, Ireland, and bearing date 
7th September, 1853, the principal object of such invention being to 
make bricks of dry clay by compression in a mould by the direct action 
of steam power. This invention consists first in the novel application 
and addition of two excellent steam cylinders, so arranged as to act in 
combination with the main pressure cylinder, one of these cylinders 
being employed to give a certain amount of pressure to the clay previous 
to the action of the main piston in the cylinder, thus reducing the 
stroke of such piston, thereby economising steam, and also gradually ex- 
pelling the air from the disintegrated clay; the second extra cylinder is 
employed to force the bricks when formed out of the moulds. Secondly, 
the invention relates to a peculiar arrangement of apparatus for working 
the steam valve of the cylinders, by means of a peculiarly formed cam, 
so contrived that the same valve will supply steam to the three cylinders 
at certain regulated intervals. Thirdly, the improvements apply 
to an arrangement of mechanism for imparting an intermittent 
motion to the table containing the moulds, which is effected by means of 
a star wheel and a cam or cams or wheel gearing therewith. Fourthly, 
this invention consists in the adaptation and application of a blade 
or knife actuated by suitable gearing or mechanism, in such a manner 
that, after the moulds have received a sufficient quantity of clay, the 
blade is caused to pass under the feed hopper (to divide the clay in the 
mould from that in the hopper) at proper intervals—that is, as soon as 
the table stops to fill the moulds; the blade is then removed to allow the 
succeeding moulds to be filled and replaced before the table moves where 
it remains, while the table moves round, bringing the empty moulds under 
the hopper, the same operations being again repeated. The bricks, 
when formed and removed from the moulds, are conveyed from the 
machine by means of an endless chain supporting boards upon which the 
bricks are placed. And, lastly, the invention relates to a certain de- 
scription of machinery for preparing or separating the particles or dis- 
integrating the pulverised clay, which consists of a revolving plate or 
dise studded with projecting steel pins or studs, this plate being enclosed 
in a casing, the interior surface of which is similarly formed or studded, 
the whole being surmounted by a hopper, through which the already 
dried and partially pulverised clay is fed into the revolving plate, and 
which is kept continually in motion, and forced into the said plate by 
means of a screw or vane upon the central driving shaft, the action of 
one series of pins between the others causing the separation of the par- 
ticles or flakes of clay. 


2516. WILLIAM SANDILANDs, Inveresk, N.B., ‘* Chimney cans or apparatu 
for promoting draught in chimneys,”—Dated 30th September, 1857. 

The main shell of the improved chimney can consists of a cylindrical 
metal tube, the upper end of which is encircled by a short length of 
wider tube, which stands up to some distance above the level of the 
upper end of the main central tube, and is bell-mouthed at its open top. 
This shorter piece of tube is attached to the main tube by suitable open 
stay pieces, which have a passage for air between the two sections. The 
actual end of the open main tube is sheltered or covered by a conical 
cap, open directly through it from end to end, and set with its small end 
upwards. This conical cap is fitted with supporting stays, or by pieces 
by which it is adjusted at some little distance above, and free of the 
upper end of the main tube. This can allows of a free draught passage 
up through it, whilst the form and arrangement of the parts present any 
of the disturbing influence ordinarily arising {rom blow downs. 





Cuiass 6.—FIRE-ARMS.—None. 


CLiass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ontn ae Manufactured Articles of Dress, §c. 


370. WaLTer Kitrrener Foster, Maine, United States, ‘ Blades for pencil 
sharpeners or other articles of like nature.”— Dated 24th February, 1858. 

The inventor claims for supporting small pieces of metal, and aiding 
in the reduction to wedges or knife blades under the action of a grinder or 
grinding wheel. <A gauge bed, plate, or holder, constructed with recesses 
made so as to operate substantially, as described, is used, such bed being 
moved along under the grinder, or the grinder moved over it, in such 
manner as to successfully reduce each of the blanks that may be within 
its recesses.—Complete specification. 

430. CitarLes EyLAND, Walsall, Staffordshire, “ Buckles.”"—Dated 4th 
March, 1857. 

This invention refers to the class of buckles used upon, or in con- 
nexion with, articles of wearing apparel, and which description of buckle 
is usually termed a band buckle, and isemployed commonly upon waist- 
coat or trowser backs; and these improvements consist in peculiarly 
shaping or bending certain parts of these buckles, so that the band to 
which one of such buckles may be attached can be readily tightened or 
slackened with one hand only, without requiring that the buckle be held 
and the chapes inserted or withdrawn, as the case may be, by one hand 
whilst the other tightens the strap or band. In other words, by using 
this improved form of buckle one operation suffices for two, the buckle 
being partly self-acting The improved form of buckle cannot be de- 
scribed without reference to the drawings.—Complete specificaison. 

2482. PorpELL Rominsonx, Gilbert-street, Grosvenor-square, London, 
** Bodies and jackets of ladies’ dresses.”—Dated 25th September, 1357. 

These improvements consist in forming them with elastic cords or 
bands inserted or applied so that the whole body or jacket will expand 
or contract to suit the figure, and so that the same body or jacket will 
fit dissimilar figures,—Not proceeded with, 

2487. George Srrieut, Woodbridge-street, Clerkenwell, ‘‘ Improved head 
plaits, foundations for wigs, bracelets, and other plaited ornaments for 
personal wear.”—Dated 26th September, 1857. 

This invention refers, First, to plaits to be worn on the head by ladies 
as ornaments or additions to the natural hair, and which are now 
commonly made of human hair; and the invention also refers to plaits 
for bracelets and other ornaments, now also ordinarily made of human 
hair; and the invention in these respects consists in manufacturing 
such plates of dyed Manilla hemp, or of dyed jute, or of dyed Manilla 
hemp and dyed jute combined. The hemp or jute having been dyed of 
the desired colour, is combed out, receives a gloss, and is worked up into 
plaits for the purposes stated, These improved plates form effective 
substitutes for those made of human hair, but are lighter and cheaper, 
and when used for the head-dress especially are less liable to become 
disturbed when in wear, which is a great advantage for that description 
of adornment. 

2488. Tuomas Creck and Joun Turone Crick, Leicestershire, ‘‘ Manufac- 

ture of boots, shoes, and slippers.”—Dated 26th September, 1857. 

These improvements consist in a new mode of attaching the top or 
upper leather or material of the boot, shoe, or slipper to the inner sole 





thereof. The patentees make a number of holes round the bottom or 
lower edge of the upper and lace, or run the same with thread, cord, 
tape, leather, wire, or other material, so as to contract or draw together 
the bottom or lower part; or they effect the same object by means of 
running thread or other material, with a needle or otherwise, round 


such bottom or lower part and then drawing it together, so that when 
the last, which is of metal and has the inner sole attached to it, is in- 
serted, the lower part of the upper extends or laps over the edges of the 
inner sole. The sole is then laid on to the inner sole, and is attached 
to it by nails, pegs, sprigs, or rivets, which clench upon the last, 
and these nails, pegs, sprigs, or rivets also pass through the edges of the 
upper, and fasten it between the outer and inner sole. The peculiarity 
of this part of the invention ists in the application of lacings of 
thread, cord, or other material to retain the lower edges of the uppers 
folded under a metal last when fixing an outer sole to an in sole on 
such metal last, Another part ofjthe improvements consists in finishing 
the outer sole before attaching it to the inner sole, instead of attaching 
the outer sole in its unfinished state to the innner sole as heretofore; in 
this way they are enabled to finish the outer sole with much greater 
facility and rapidity than when it is finished after it hae been attached 
to the boot, shoe, or slipper, 

2489. JamEs Broap, Drury-lane, London, “ The construction of a lamp with 
two burners and two wicks, to produce one flame or two flames according 
to its regulation by generation of gas from all and every sort of oils or 
spirits, naphthas, resinous and tarry substances, and also trom petroleum 
or earth oils.”—Dated 20th September, 1857. 

The lamp here used may be an ordinary Argand lamp with the 
addition of an inner tube terminating at the bottom in the supply 
cistern, and rising thence a little above the Argand tube, through which 
it passes, The mode of application of the invention is as follows:—The 
inventor fills the supply cistern of his lamp, places his tubes so as to 
take up their supplies of oil or spirit, or both, by capillary attraction, 
through wicks so placed as to reach within a short distance of the tops of 
the tubes, ‘fhe inner tube having a hollow top (button shaped) perfo- 
rated round the edge for the emission of gas. The outer tube fashioned 
like the ordinary Argand lamp, but having a metal guard over the top 
surface. To this surface he raises the wick, and lights it, The heat 
therefrom acting on the tube and button of the inner burner generates a 
gas, which escapes through the perforations, and becomes ignited by the 
flame of the outer tube with which it combines. He claims to burn the 
gases thus produced either together or separate in the same lamp, and 
with or without the button. He uses a non-conductor between the 
bottom of the wick tube and the oil cisterns (which may be divided into 
compartments if needful), and admits air into the tubes.—Not proceeded 
with. 

2492. WiLLIAM Bestwick, Salford, “ Material suitable for skirt springs and 
other similar purposes.”—Dated 28th September, 1857. 

The material hitherto used for skirt springs consists of steel or other 
metal, to cause the skirt to expand, but the metal being liable to corrode 
and break is very objectionable, and instead of it the inventor takes the 
cocoa-nut fibre of any required strength and thickness, and covers it 
with any suitable material in a braiding machine, swivel loom, covering 
machine, or any machine suitable for covering the same, This material 
will have sufficient spring or elasticity for the purpose of expanding or 
distending ladies’ skirts, and will also be applicable to many other useful 
purposes without possessing the disadvantages to which metal is subject. 
—Not proceeded with. 

2493. WILLIAM BowLer, Seymour-place, Bristol, “‘ Hats and other coverings 
for the head.”—Dated 28th September, 1857. 

Heretofore hats and other like coverings for the head have been 
usually constructed in such a way that the body to which the crown or 
upper covering is attached should at its lower part fit the head of the 
wearer. Now, according to this invention the body is made of a larger 
size than is necessary for this purpose, and so as to contain within it a 
ring or band of suitable size to fit the head of the wearer, which ring or 
band is attached to the body by a connecting piece of an annular form, 
and this connecting piece may be continued so as to project beyond the 
body, and form a brim to the hat or other coverirg for the head. 





2498. WintiaM Watt Wuire and Witiiam Buin, Sai t John’s-square 
Clerkenwell, London, “ Rollers applicable for blinds, maps, and other 
purposes,” — Dated 29th September, 1857. 

This invention consists in the use of an india-rubber spring of any 
convenient form, or a spring of any substance, fixed to the framework 
on which the roller revolves, to which a cord is attached, the other end 
being passed over or fastened to the wheel on the roller, which has a 
ratchet for a catch on one side, and a drum (smaller in diameter than 
the roller), It also comprises the varying of this mode by having a 
pulley fastened to the spring, the cord fastened to the pulley wheel 
passing through the pulley, and being fixed to the bracket or framework 
of the window. Also, the use of these principles without the india- 
rubbber, &c., to the roller being made to revolve, and the blind being 
fixed in any position by a spring on the bracket. 


2505. SaMuRL CLARK, Albany-street, Regent’s-park, London, “‘ Apparatus 
for burning night lights or mortars.”—Dated 20th September, 1857. 

In carrying out this invention a tray with raised sides with a handle is 
formed of such size as to conveniently receive in the centre of it the 
small dish containing water, in which a night light or mortar is placed. 
The dish is raised off the bottom of the tray by studs, and when the 
night light or mortar is placed in a glass the studs receive the bottom of 
the glass between them. The turned-up or raised edges of the tray are 
made suitable to act as a gallery for a glass, which is cylindrical, and is 
made with a comparatively small hole at the domed top. The gallery is 
perforated with numerous small holes, so as to supply air to the interior 
of the glass, which is nearly as large in diameter as the tray. By this 
combination the light may be carried about freely, and thus serve im 
place of a small night lamp. 


Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

2486 MicuAkL Henry, Fleet-street, London, ‘Improvements in the manu- 
facture of artificial wine, vinegar, and brandy, part of which improve- 
ments is applicable in the manufacture of brandy generally.”—A com- 
munication.— Dated 26th September, 1857, 

This invention consists in forming a mixture of the constituents of 
grape juice, for the production of artificial wine, and adding ingredients 
for giving the required flavour, aroma, or bouquet and colour, Also in 
the preparation of artificial vinegar from such wine in the usual manner ; 
and, further, artedicial brandy by distillation of artificial wine. 

2495. EpovarpD MARCELLUS Buiounrt, Paris, “ Distilling."—Dated 28th Sep- 
tember, 1857. 

This invention relates to improvements in the means of distilling 
liquids and solids; more especially to the distillation of fatty substances 
from schists and other materials, and consists in conducting a current 
of air, gas, or vapour over the material subjected to distillation, so as to 
carry away the vapour or gas into the cond $s or the ¢ ters ; 
also in cooling the material distilled, so as to prevent the formation of 
coloured or odorous products, and to produce at the surface of the 
materia] such a suction or exhaustion as to mechanically draw away the 
vapour.—WNot proceeded with. 

2502. Ricard WILLIAMS, Bishop's-road, Victoria-park, ‘‘ The manufacturing 
of soap with materials hitherto not introduced by any person in the 
chemical combination of various ingredicnts, when manufactured, known 
by the name of suap.”—Dated 20th September, 1857. 

This invention consists in mixing with soap obtained in the usual 
way a ‘quantity of fuller’s earth, about equal to that of the fat saponi- 
fied, and also small quantities of nitrate of potassa and bichromate of 
potass.— Noi proceeded with. 








Cass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Magnetical Apparatus 
Llectric Telegraph, Galvanic Batteries, &e. 
2449. Jon AnsTeRDaM, Massachusetts, U.S., “‘ Electric telegraphic cables. 
—Dated 21st September, 1857. 

This invention consists in an electric telegraph cable made so as 
practically to be elastic lengthwise, such cable, or the metallic parts 
thereof, being constructed with corrugations or flexures, such as will 
enable the cable when subjected to a longitudinal strain to have an 
elastic property, such as will permit it to extend under such force or 
strain. An elastic cable of such kind has an advantage over a cable 
practically inelastic lengthwise ; for by means of the former a much 





better bearing on the bottom of the sea may be obtained than by the 
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latter, and besides this the elastic cable is not so liable to be broken 
under sudden and violent strains, 
2453. Meinrap THEILER, North-terrace, Westminster-road, London, “‘ A 
direct printing telegraph without relais and local battery.”—A communi- 
cation. — Dated 22nd September, 1857. 
This invention consists in an improved method of arranging a printing 
telegraph. A telegraph apparatus constructed according to the inven-, 
tion resembles a Morse’s telegraph apparatus, in that by it the signals are 
received and registered as a series of marks formed on a strip of paper 
which passes at a uniform velocity through the apparatus. In Morse's 
apparatus the lever which carries the marking instrument is brought 
down upon the paper by the attraction of an electro-magnet ; but accord- 
ing to the invention, this lever is actuated by the following combination 
of parts:—There is centred in it at its end an axis to which rotary 
motion is given by a train of wheels, and this axis also drives, at a con- 
siderable velocity, a wheel, lever, or other mechanism so long as all these 
parts run freely or without interference; the marking lever retains its 
lowest position, in which its own weight, assisted by the stiffness of the 
paper, keeps it; but the apparatus is so arranged that from time to time 
resistance can be applied by means of electric apparatus in communi- 
cation with the line wire of the telegraph to the revolution of these 
parts, and consequently of the axis centred in the marking lever, and this 
axis then immediateiy tends to follow the driving instrument and so 
raises the lever, and a mark is made, When the resistance is removed 
the lever falls back again. 

2467. Joun pe LA Haye and Mark Boom, Salford, ‘‘ Laying down sub- 
marine telegraphs.” — Dated 23rd September, 1857. 

The inventors purpose to render the cable to be submerged buoyant 
by means of an external covering of cotton or other light suitable sub- 
stance enclosed in strips of calico or other suitable fabric—each strip to 
cover only one-half of the circumference of the cable, so that the covering 
will be divided longitudinally in two sections, The quantity of buoyant 
substance used to be such as to render the cable about one-sixth heavier 
than water, bulk for bulk, Instead of permanently fastening this 
covering to the cable, they fasten it temporarily by glue or gelatinous or 
glutinous material soluble in the water, They also render the strips of 
calico, in which the buoyant substance is enclosed, temporarily water- 
proof by coating them over with the above gelatinous or glutinous sub- 
stance. On being payed off from the ship the cable floats on the surface 
of the water, or sinks slowly beneath the waves, but it is thus rendered 
too buoyant to allow of its sinking to great depths; but when the ship 
has advanced a considerable distance the glue around the submerged 
portion of the cable is acted on by the water, and gradually dissolves. 
The external covering separates itself from the cable, and the former, 
being light, rises to the surface, while the latter sinks below. 

2473, ApraniAmM Boorn Patterson, Baltimore, United States, “‘ Laying sub- 
marine cables,”—Dated 24th September, 1857. 

This invention consists in passing the cable through a float or buoy of 
peculiar construction, and in paying it out over a beam arranged to 
vibrate like a scale beam round a fulcrum, and having the amount of its 
motion controlled by a spring or springs attached in any suitable 

position and manner, The buoy floats upon the surface of the water, 

and is attached to the stern of the vessel by a chain or cord. It will 

assist in compensating any variations of strain by becoming more or less 

submerged, and by changing its distance from the ship. The beam 

before spoken of is placed at the stern of the vessel from which the 

cable is being paid out, and one end or arm of it projects over the stern, 

It has sheaves or grooved rollers at its extremities, over which the 

cable passes. The spring which the inventor attaches to the inner arm 

of the beam is adjusted to that degree of tension required to sustain the 

arm under the ordinary strain of the cable, but so as to yield to an 

increased strain, The range of motion given to the arms may be regu- 

lated at pleasure, by increasing or diminishing either their absolute or 

relative length.—wNot proceeded with, 




















































































































































CLAss 10.—MISCELLANEOUS. 

Including all Patents not found under the preceding heads. 

867. James Mi.is, Manchester, ‘ Keys, tapered pins, split pins, and other 
sitnilar articles employed in the construction of machinery.”—Dated lth 
September, 1857 

‘This invention applies, Firstly, to the shaping and finishing of certain 
parts known in machine-making as keys, and commonly employed for 
securing wheels or pulleys upon shafting, and for other similar purposes. 
The rods or bars of metal from which the keys are to be made are first 
passed by means of rollers between two or more revolving cutters, which 
reduce the sides or edges of the bar to the required uniform parallel 
width. The bar is then cut into lengths suitable for keys, and such 
blanks are placed in a dise slotted or grooved to retain them. ‘This disc 
revolves with its periphery in a horizontal direction, and above the dise 
is situated another plate or dise containing cutters, either fixed therein, 
or capable of removal. This disc also revolves horizontally, and is 
mounted upon a vertical shaft, and driven by a suitable arrangement of 
bevel gearing. Both dises revolve in such a manner that as they revolve 
the action of the cutters is such as to taper the keys to any required 
angle, which may be regulated by a slide upon which the vertical shaft 
is mounted, and adjustable by screws. There is also a joint in the hori- 
zontal driving shaft to admit of the bevel gearing moving to any position 
the vertical shaft and dise may require; or the same effect may be 
obtained by having the lower dise or grooved plate adjustable. If pre- 
ferred, instead of the horizontal plate with projecting cutters, a cylinder 
og roller may be employed, having the cutters suitably arranged around 
its periphery to act upon the keys; or the keys as they are carried round 
by the disc may be submitted to the action of cutters upon a bar sliding 
horizontally, the cutters being upon its under surface, and in contact 
with the keys; or the keys themselves may be caused to traverse 
horizontally by being secured in a sliding bed or bar, and submitted to 
the action of cutters, either sliding horizontally or vertically—any of 
these methods being applicable either to taper the keys, or to reduce the 
edges of the blanks to even parallel surfaces. The invention relates, 
Secondly, to the manufacture of tapered pins: for this purpose the 
patentee employs a similar arrangement and construction of machinery 
to that before mentioned and described, with the exception of the con- 
struction of the upper and lower discs for pins, The lower dise is 
grooved with semi-circular recesses, in which the round wires or pieces 
of metal rod (of which the pins are formed) are placed, and instead of 
the upper disc containing cutters, a roughened or file surface is em- 
ployed, the action of which upon the pins causes them to revolve 
rapidly in the grooves as the discs rotate, and thus become reduced or 
filed to the required taper or point, the angle of which is regulated by 
the same means as that employed for the keyg, as before described. In 
tapering pins it will be evident that the pair of revolving cutters first 
employed in reducing the edges of the rods or bars when making keys 
will not be required, the wire or rod of metal requiring only to be cut 
into proper lengths, and as they are cut they fall into grooves in the 
periphery of a vertical rotating dise, which moves at certain intervals, 
so as to allow the pins to be submitted to the action of a cutter or cutters 
revolving rapidly at each side of the disc, and thus be pointed at each end, 
To assist in this operation the pins are caused to revolve in the grooves 
by the means of a friction pulley rotating above and in contact with 
them; the pins are then placed in the grooves of the horizontal disc to 
be tapered, And, lastly, the invention relates to the manufacture of 
split pins, which are formed of semi-cireular or half-round wire bent 
double, the two flat surfaces or inward sides being brought together, and 
forming a pin with a split or division in its centre. The apparatus for 
thus forming these pins consists ina series of bowls with grooves on their 
peripheries for stretching the half-round wire, and two or more drag 
bowls are regulated by an arrangement of toothed and ratchet wheels, 
whieh ave forced round by pawls or ratchets actuated by cams upon a 
cam shaft. By means of these bowls the wire is delivered in suitable 
lengths through a guide tube, and under a stud or pin at right angles to 
the wire, and above two fingers a cam is brought into action, which 
raises a vertical cutting edge which cuts the wire at the required length, 
simultaneously with which a vertical rod is lifted by means of a cam 
which, being connected with the tingers by means of connecting rods, 
forces the two fingers beneath the wire upwards and inwards, which, 
being suitably guided, bring the two flat surfaces of the wire together, 
and forms an eye round the stud under which the wire passes, The 


2304. Tuomas Ronson, Critchill-place, Hoxton, ‘‘ Washing machines.”— 


2396. PRosrek BERNARD Gopkt, Paris, “‘ Illustrating literary productions.” 


vertical shaft (which actuates the fingers) descends it brings an inclined | 
plane thereupon into contact with a horizontal sliding bar, which forces 


the split pin off the stud, and the operation is then complete, the parts 
being in position for the reception and formation of a succeeding pin. 

2368, WiLuiaM Porter McCuuuum, (Birmingham, “Stamping or raising 
metals.”—Dated 11th September, 1857. 

This invention consists of the improvements in stamps hereinafter 
described. In the cam or eccentric employed for raising the hammer 
the inventor introduces a joint so as to give the said cam or eccentric the 
power of changing its radius and curvature, and thereby raising the 
hammer to a greater or less height. The opening of the jointed part he 
prefers to regulate by a screw or screws connecting the said jointed part 
with the fixed part of the cam or eccentric. In order to retard the 
fall of the hammer, where it may be desirable to diminish its force, he 
places on one or both sides of the stamp, and by preference in the guides 
of the said stamp, springs or other mechanical agents which, by pressing 
upon the hammer laterally during its descent retard its motion, and 
diminish the force of its blow. In order to arrest the hammer on its 
rebound after its first fall, and to prevent it from falling a second time 
until it has been raised to the proper height, he employs spring catches, 
one or more on either side of the stamp, the said spring catches en- 
gaging in the hammer. The said spring catches are so arranged as to be 
out of gear when the hammer is raised, and brought into gear by the 
descent of the h The h on its rebound is thus caught by 
the said catches, and prevented from falling again until it has been 
properly raised.— Not proceeded with. 

2374. CHartes Watson, Alfred-place, Bedford-square, “‘ Apparatus for 
curing certain bodily complaints.”— Dated 12th September, 1857. 

This invention relates to a peculiar form and construction of appara- 
tus or instrument for curing certain complaints in the male organs of 
generation, such as spermatorrha@a, seminal weakness, or debility of the 
parts, and consists in the use of a silver plated or other suitable metallic 
ring to be applied to, or worn on, the penis. This ring is formed with 
a hinged joint, and is provided with a screw or other fastening to facili- 
tate the opening of the same, and enable it to be secured on to, and 
encircle the penis. Through the underside of this ring passes a screwed 
spindle fitted at one end with a milled head for turning the same, and at 
the opposite or inner end with a pad or cushion which is free to revolve 
on the end of the screw spindle, and to prevent that abrasion of the 
parts in contact which would otherwise occur were the cushion or pad 
fixed. With the same view the metallic ring may be surrounded by 
velvet or other soft fabric. In applying this apparatus the ring is first 
opened, and then placed on the penis, so as to encircle it, whereupon it 
is closed, and f: d by the fi ing provided for the purpose, The 
pad or cushion is now screwed inwards, so as to act upon and compress 
gently the “raphe,” and thereby allow it to influence the spermatic cord 
or seminal vessel, by which means the relaxed parts will be contracted, 
and the desired beneficial results will be produced. 


2391. Grerp Jacos Bensen, Christian-street, St. 

“ Drying sugar.”"—Dated 15th September, 1857. 

When the sugar has been crystallised in a vacuum pan, it is run by the 
P into p tic pans having false bottoms perforated with holes, 
which are covered with wire gauze, and it is preferred that the sugar should 
fill each of such pneumatic pans to about the depth of three feet, The 
bottoms of such pneumatic pans are connected by suitable pipes with 
iron tanks, which are kept vacuous by an air pump or otherwise, by this 
means, when the cock on the pipe between the pneumatic pan and the 
tank is opened, the pressure of the atmosphere will force the syrup from 
the crystals of sugar, and the syrup will flow into the vacuous tank. The 
sugar having been thus treated is then conveyed into a hot chamber, 
which, it is preferred, should be kept heated from 120 to 140 deg. Fah., 
and the sugar is placed in similar pneumatic pans, the spaces under the 
perforated false bottoms of which are kept vacuous when at work, by 
which the heated air of the chamber will rush through and amongst the 
crystals of sugar, and dry the same, so as to render the sugar fit for the 
market. 

2392. Tuomas ArcuerR, jun., Dunston, 
off and heading lengths of metal 
aud other articles,”—Dated 15th 

This invention consists in a peculiar combination of mechanical parts 
into a hi pplicable in the facture of rivets and other 
articles. For these purposes a shaft or axis turns in suitable bearings 
which are fixed on the bed plate of the machine, This axis or shaft is 
driven by a strap actuated by a steam engine or other suitable power. 
On the axis or shaft are fixed a fly wheel, an eccentric, and two cams, 
which respectively give motion to the parts hereafter mentioned. The 
rod of metal which is to be cut into lengths, is fed into the machine ina 
hot or cold state, according te the nature thereof, and it is fed into the 
machine through a hole formed through the cross head or fixed upper 
part of the machine, On the under surface, and at the lower end of the 
hole, is fixed a cutter plate through which there is a hole. The lower 
end of the rod, which is passed down through the hole, passes also 
through a hole in the cutter plate, and into another cutter plate which 
has a die below, of a length depending on the length of the stem of the 
rivet or other like article to be headed therein, and the end of the rod 
descends till it comes sufficiently below the dies to allow for a head 
being formed out of the protruding portion. The moveable cutter and 
the die are carried by a sliding plate, which, in the working of the 
machine, is caused in succession to assume three positions, Firstly, to 
receive the end of the rod of metal, Secondly, by being slided a distance 
it causes a length to be cut off the end of the rod, and the cut end is 
thereby brought under a solid surface of the plate fixed to the under 
surface of the cross head, and there it remains till the head is formed, 
Thirdly, by a further sliding of the plate which carries the moveable 
cutter and die, the die is removed from the position over the heading 
punch, and it comes under a forcing pin, which passes through the 
fixed cross head or top of the machine, and forces the rivet out of the die. 
The sliding plate is then moved back by a spring or otherwise to its 
first position, The punch or heading die has a recess in its upper end 
corresponding with the form of the head to be produced. The punch or 
heading die receives motion from the eccentric on the shaft or axle. 
The forcing pin receives motion from one of the cams on the shaft or 
axis, and the sliding plate, moveable cutter, and die, receive motion 
from the other cam on the axis or shaft, such cam giving motion to a 
wedge-formed surface on a bar, which is raised by the cam, and it is 
caused to press on the cam by its own weight and an additional weight 
applied at the upper end. 








George’s-in-the-East, 





Gateshead, ‘‘ Machinery for cutting 
licable to the facture of rivets 
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Dated 16th September, 1857. 

This ,invention of improvements in washing machines relates to an 
apparatus consisting of a cylindrical chamber or vessel mounted on a 
concentric axis on which it rotates. The interior of this is divided by 
three, four, or other number of radial partitions parallel with the axis, 
dividing the interior into compartments. The periphery, as also the 
partitions of this apparatus, are studded with perforations through 
which the water passes freely. Instead of perforations open spaces or 
lattice work may be substituted for the perforated surfaces. The 
periphery is formed of corrugated metal or other material suitable to 
form an undulating interior surface, having the corrugations parallel to 
the axis. The one end of this cylinder is made with hinged doors, 
which can be opened for the introduction or removal of the articles 
operated upon. This cylinder is fitted in bearings in a vessel suitable to 
contain the water, in which the cylinder is partially immersed, and in 
which it rotates to effect the act of washing. The one side of the water- 
containing vessel has a door descending as low as the axis of the cylinder ; 
by opening this door the doors of the cylinder may be exposed and 
opened, and the materials put in or withdrawn from the washing 
machine, In small machines the upper half of the case may be 
removed altogether to obtain access to the revolving drum or machine. 


—Dated 16th September, 1857. 

This invention consists in illustrating literary productions by means of 
photographic stereoscopic pictures taken from groups or scenes formed 
by living figures or laymen, dressed, arranged, and combined with the 
required accessories according to the narratives described in the book or 
other literary production to be illustrated, and from which narratives or 
sceneries the said photographic stereoscopic pictures may thus offer a 
perfect natural illustration corresponding with the ideas of the author 








fingers then descend, leaving the pin formed upon the stud, and as the 


intends to give illustrations of the most conspicuous scenes of living or 
byegone authors, such as, for instance, Shakespeare, Dickens, Lamartine, 
historical or other works, and even of sacred books, such as the Holy 
Bible, prayer books, or any other suitable literary productions in gene- 
ral.—Not proceeded with. 








Certon Rattway.—We stated in our last impression that Mr 
Hansbrow had been appointed secretary to this company. We find 
that we made a mistake; that gentleman has been appointed chief clerk 
of the company’s engineering staff in Ceylon, but Mr. Cooper con- 
tinues to hold the office of secretary. 

Tue Serne.—A new channel for the navigation of the Seine, be- 
tween Rouen and the sea, has been thrown open. It is about 150 
metres in breadth. Soundings at low water give a depth of two 
metres,, at high water seven metres. It commences near Tancar- 
votte, where the navigation of the river was formerly impeded by a 
sandbank, across which the channel now affords free passage to vessels 
going up or down the river. 

Tue MAsTER-ATTENDANT oF CALcuTTa.—Some of the Indian 
papers are condemning in strong Janguage the course which has been 
pursued by the East India Company in tilling up this office, over the 
heads of those who have long laboured in the department; thus leay- 
ing them without hope of promotion. The Friend of India points out 
the great injustice thus done in respect of Captain Dicey, tbe assistant 
master-attendant, who has been in the Company’s service twenty- 
three years, and who, when in command of the ZYenasserim, was 
specially thanked by the Governor-General for conspicuous service 
during the Burmese war. Lord Dalhousie’s letter was of the strongest 
character, but seems to have little weight against private interest. 
The Court of Directors appear to wish to maintain to the last their 
character for disregarding the claims of their own servants.— The 
Builder. 

Suirrina Sratistics.—In 1857 there were 9,676 British sailing 
vessels, of 767,925 tons, and employing 37,138 men, with 388 British 
steamers, of 92,481 tons, and employing 6,462 men, employed solely as 
home trade ships; 1,098 sailing ships, of 162,112 tons, and 66 steamers, 
of 20,859 tons, were emploved partly as home traders and partly as 
foreign traders in 1857; 7,655 sailing vessels, of 2,900,082 tons and 
107,289 men, and 445 steamers, of 268,023 tons and 17,291 men, were 
employed solely as foreign-going ships in the same year. ‘The Irish 
trade in 1857 employed 18,429 sailing ships and 899 steamers, with 
151,434 men in the former, and 24,953 in the latter. The total num- 
ber of sailing vessels and steamers together is set down in this return 
at 19,328, the tonnage at 4,211,482, and the number of men employed, 

exclusive of masters, at 176,387. : 

RE-OPENING OF AN Otp Roman Miser In !WaALes.—Captain 
Reynolds, of Llanidloes, has discovered a very valuable lead and 
silver mine at Snowbrook, at the base of Plinlimmon, about eight 
miles north-east of Llanidloes. A sample of the ore has been assayed 
and it produced 80 per cent. of Jead and 20 ounces of silver to the 
ton of lead. The mine has clearly been an old Roman working, and 
in all probability had not been opened for 1,500 years before Captain 
Reynolds made the discovery. The Romans appear to have worked 
the ground from six to nine feet wide, and in length from 200 to 300 
yards, but of what depth has not yet been ascertained. The remainder 
of the lode left untouched by the Romans is from 10 to 15 feet in 
width, making the total breadth of the lode about 28 feet, and it is 
supposed a very large body of ore will be found at the bottom of the 
old workings. 

Corron CuLTIvATION In Arrica.—Mr. Thomas Clegg, of Man- 
chester, has published an interesting letter describing the result of 
the efforts made by him for the last seven or eight years to promote 
the cultivation of cotton in Africa, with the view of putting down the 
slave trade by legitimate industry. An opening experiment at Sierra 
Leone failed, and he decided to go at once to the interior cotton-tields, 
and to the residence of the chiefs about Abeokuta. Finding, how- 
ever, that the European agents either died off or had to return to 
this country, several young Africans were selected by the Missionary 
Society, and sent over to England at the expense of the Native 
Agency Committee, to be educated and instructed in the best method 
of cleaning the cotton without injury to the fibre. The African 
Native Agency Committee of London also supplied packing presses 
and other machinery, and Mr. Platt supplied cotton gins, goods, and 
money to purchase the cotton with. Up to the first ultimo he had 
sent out 157 cotton gins, costing from £3 17s. 6d. to £10 10s. each. 
He has entered into correspondence with upwards of seventy-six 
native and other African traders, twenty-one or twenty-two of them 
being chiefs, and many of them have begun to consign their cotton 
and other produce tohim. ‘Three makers of Manchester have sent 
out 250 gins, and the natives are now, with their present appliances, 
able to turn out yearly 4,368,000 Ib. of clean cotton, equal to 10,000 
American bales. © Mr. Clegg says that, believing in the goodness of 
the cause, he is anxious to raise £2,040 for the establishment of four 
new cotton stations, 

Sream COMMUNICATION BETWEEN NEw York AND THE East.— 
A project is on foot in New York, under the direction of Mr. Loosey, 
the Austrian Consul-General, to establish a line of steamers between 
that port and the ports of the Mediterranean, the Austrian Lloyd 
Steam Navigation Company furnishing the capital. If carried into 
effect there will be a main line between New York, Madeira, Cadiz, 
Algiers, Malta, and Corfu, terminating at Trieste, and an auxiliary 
line proceeding from Lisbon to Cadiz, connecting therewith the 
steamers from New York, and then proceeding to Barcelona, Mar- 
seilles, Genoa, Leghorn, Civita Vecchia, Naples, Messina, Corfu, and 
also terminating at Trieste, and vice versd, thereby connecting New 
York in a direct line with every important port north and south of the 
Mediterranean, west of Trieste. The departure of the steamers from 
New York will be so timed as to meet the direct India, China, and 
Australian mail line at Corfu, from Trieste to Alexandria; and New 
York will be brought, therefore, in direct communication with the 
Indian mail steamers at Suez, and mails and passengers may proceed 
from New York, without stoppage, as far as Shanghai, Sydney, or the 
Mauritius. By the transshipment of mails and passengers at Corfu, 
on board the Austrian steamers, a direct communication will be also 
effected between New York and Greece, the Levant, the ports of the 
Black Sea, south of Russia, the mouths of the Danube, Egypt, and 
Asia Minor. ‘The New York steamers will arrive at Madeira on the 
day the British Brazilian line of steamers reach that port from 
Southampton. 

Brrrannta Works Recreation Soctery.—We understand that 
the proprietor of these works, being satisfied with the previous years 
experiment, has again made arrangements for his workmen to have, 
during the summer season, two half-holidays in each week—on 
Wednesday and Saturday atternoons—and in order that they may 
fully enjoy themselves in manly exercises, he has taken the field in 
the occupation of Mr. Edwards, which was formerly part of the Ban- 
bury race-course, and has already erected therein three booths, one 
for spectators of the games, one for the brass band belonging to the 
works, and the third for a reading-booth. The workmen subscribe a 
penny each per week towards the funds (which are made up by the 
proprietor) for the purchase of books, periodicals. daily and other 
papers, hire of schoolroom, schoolmaster’s salary, Ke. &e., and form 
themselves, under committees selected from their own body, into 
classes during the winter for learning music, singing, and usual school 
instruction, and in the summer for recreative amusements. The half- 
yearly general meeting was held in the works last week, soe rere 
the committee's report for the previous half-year had been rea = 
received, and thanks voted to the schoolmaster, Mr. Wright, for his 
efficient services, to the assistant-teachers and to the secretary, sec- 
i j r inted t of the different 
tional committees were for the g he field 
games, and a field-keeper was elected. It was resolved that . e fie 
be open free to the public as spectators, under propet ——- 
during the hours of play, which are after three o'clock on - 
days and Saturdays, and after six o’clock on other evenings. 
Wednesdays the brass band to be in attendance. The pag ean Bo 
the society is the proprietor, Mr. B, Samuelson (represented pn » 
Shaw in his absence), and the other officers are all workmen.—Dan 








of the book or other literary production ; thus, for instance, the inventor 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Tne Inon Trade: The Quarteriy Meetings Yesterday and Wednesday: Prices 
confirmed: A Shade of Improvement—Tue American Iron TravE: Wages 
reduced —InonstoxeE Trape—CoaL Trape: Prices: Colliers and their 
Wages: Meetings of the Men—Coat Mises Ixspection ActT—Brnmincuam 
axp Wotveruampron Trapes—AnoTuer Rise orp Tin—BIRMINGHAM 
Soarge Manxet—Moze Convictions UNDER THE TrucK AcT: Sir Con- 
victions— ANOTHER Borer Expioston—LocaL WATER COMPANIES AND 
Tuem Rates—Amenica’s Rattnoaps—Deatu or Minton THE PoTrEeR: A 
Sketch of his life and character. 


Tue quarterly meetings of ironmasters for the present quarter com- 
menced at Wolverhampton on Wednesday last, were continued at 
Birmingham yesterday, and will terminate at Dudley to-morrow 
(Saturday). 

The attendance at Wolverhampton was tolerably numerous, but 
little more was dene in that town than ascertaining the general 
feeling preparatory to the more business day on the morrow. Yesier- 
day at Birmingham there were more masters present, with a larger 
number of buyers from a distance. It was determined to adopt the 
recommendation of the preliminary meeting in regard to prices. The 
list rates of first-class firms will therefore be, for bars £8, hoops £9, 
and sheets and plates £9 10s. and £10. We have not heard of these 
terms being departed from by such houses yet, but from the state- 
ments that were made at both Wolverhampton and Birmingham 
there is much room to doubt that they are observed universally even 
by “trade” houses. With reference to the other makers they are, of 
course, the exception. Prices, therefore, unless a much more favour- 
able condition of trade should arise, will be more an open question 
this quarter than previously. Depressing languor appears still to 
characterise the trade, there being very few houses that are able to 
keep more than half their works on. In comparison, however, with 
last week there is a shade of improvement, and men’s spirits are a 
little lighter. Whether the desire is parent to the thought will soon 
be proved, but on some hands it is conceived that buyers, as is 
customary at this period, are keeping back orders till the decision of 
the quarterly meetings is known, there being always a hope on the 
part of purchasers that the rates recommended at the preliminary 
meeting may be reduced at the quarterly meetings. The United 
States mail of this week has brought a few more orders than last, and 
the accounts received lead to the impression that the ironmasters 
there will for some time to come be less able even than heretofore to 
supply the demand when it arises. The ironworks in the United 
States that have recommenced operations have enforced a reduction 
of wages, to which the men have submitted with a very bad grace. 
Puddlers, who formerly received 35 to 4 dols. per ton, now do not get, 
at any works, more than 3 dols., and a reduction of 12 per cent. has 
been made from the wages of all other workmen engaged in the iron 
manufacture. 

Pig iron is unaltered. Stocks are increasing even of best samples. 
Prices are scarcely quotable, but they range from £3 5s. to £3 15s. 
Red hematite and other ores are coming into the district, but tardily, 
and this circumstance increases the demand for the native produce, 
which is realising 16s 6d. and 17s. per ton for good samples. 

For coal for household purposes the demand stili continues good, 
and prices are firmly maintained. West of Dudley they are as 
follows:—Best coal I1s., common coal 9s., lumps 7s. Gd., and fine 
slack 2s, Gd. per ton atthe wharves. The thick cval colliers have 
returned to their work peaceably at their former rate of wages, 
namely, 4s. per day. The thin mine men are receiving 3s. per vay, 
and it is not their intention to agitate for a rise of wages whilst things 
remain as they are. 

A meeting of colliers (thick coal) took place ou Monday, at the 
Dock, Dudley, for the perposs of considering the present state of the 
wages question. ‘The colliers west of Dudley recenily gave notice 
for an advance, and this expired last Saturday night. From the 
tone of the meeting on Monday, however, it is not probable that the 
men wiil stand out. ‘Ihey have appointed a deputation to wait on 
the coalmasters to point out various grievances, and a meeting is to 
take place between them next Monday, the men in the meantime 
continuing work at the old rate, subject to the decision to be then 
arrived at. 

Ou the same day a meeting of miners working both thick and 
thin coal, was held at Oldbury, for the purpose of considering the 
propriety of organising a local association for the redress of certain 
local grievances. The meeting was numerously attended, and a 
working miner of the neighbourhood was called to the chair. 
The meeting was addressed by the chairman and other miners 
present. They complained more especially of the inadequacy and 
inequality of the existing field allowances in case of sickness or 
accident, and of the manner in which they were compelled by 
the butties to contribute a portion of their wages to the purchase 
of ale, generally of an inferior quality, at the public houses kept 
by them. by the present system, one of the speakers observed, 
that they were compelled to spend money in ale, and though he 
liked a glass of that liquor himselt well enough, he did not like a 
shilling stopped from him to pay for stuff he could not drink. 
Another matter referred to was the grievance of the fourpence 
a-week paid by the thin coal miner to the club or box, as a pro- 
vision solely against accident, from which, in case of sickness from 
other causes, he derived no benefit. This was denounced as a 
practice prevalent in no district of England except South Staf- 
fordshire. Much confidence was expressed in the favourable 
operation of the Coal Mines Inspection Act, if properly carried out, 
ene of the main objects of the meeting being to aid in doing so. 
Ultimately a resolution was passed—‘* That an association of the 
working miners of the Oldbury district be formed, for the purpose 
of obtaining the redress of the grievances under which they now 
Jabour; and especially to carry out and en‘orce the provisions of 
the Coal Mines Inspection Act. 

The manufacturing trades of Birmingham and Wolverhampton 
and the district remain very depressed, and there is increasing distress 
amongst the artisans. 

Metals continue unsteady. A further fall in tin of £5 per ton was 
declared on Monday. 

In the Birmingham share market on Tuesday South Staffordshire 
railway shares closed at 104 to 10}, having been done at 108; Unity 
kire Office shares were sold at 2s. 6d. dis. There were buyers of 
Stour Valley shares ai 8,"and sellers at 8}. There were sellers of 
Lirmingham bank shares at 29}, and of District bank at 12}. Prices 
generally were a shade lower. 

At the Wolverhampton police-court, yesterday, before John Leigh, 
Esq, stipendiary mayistrate, Enoch Measham, a butty—otherwise 
charter-ma-ter—cullier in the employ of Messrs. Hickman, iron- 
masters, Bilston, was charged under six summonses, with paying 
Edward Gough, a collier, part of his wages in provisions, such as 
Hlour and groceries. Mr. Prartlett was for the informer, and Mr. 
Owen for the defendant, In consequence of an informality in three 
summonses, upon which the same defendant was fined in all £15 last 
week, new summonses in as many cases had been taken out, and were 
now proceeded with, notwithstanding the opposition of the learned 
solicitor for the defence. In the first case it was shown that the wife 
of Gough seceived, on the 3rd ult., a note for 5s., wages due to her 
husband, and taking it from the engine-house where she had re- 
ceived it, to Messrs. Hickman’s “tommy shop,” received 1s. 8d. in 
mouey, and the remainder in goods. In the second case, receiving on 
the Zdth February a note for 10s,, all but 2s. 6d. was paid in goods. 
On the 17th of February, she was paid on her husband's behalf in 
like proportion. A conviction was ordered with a fine of £6 in 
each, and £1 extra costs. A case for reference to the Court of 
Queen’s Dench, was, however, granted on the application of 
Mr. Owen. The other three cases were then gone into and proved. 
Mr. Owen raised several technical objections, but Mr. Leigh said 
that there could not be cases more cleaily proved, and there must be 
a conviction, The defendants were not in a position to affect any 
Virtuous indignation at anything which the complainants did, for 





| they (the defendants) had been for months practising a course which 





they must know was not legal—for the defendants would not surely 
contend that giving men notes for 10s., pavable at Dudley, was done 
with any other intention than that of driving them to the shop. He 
could not but agree with Mr. Bartlett that, in paying cheques, the 
defendants were endeavouring to evade the law. He, however, quite 
agreed with Mr. Owen that it was a hard case for the butties to be 
fined, many of whom received no benefit from the shops, but the 
law was imperative upon the subject. Deputations of buttics had 
waited upon him at his private re-idence, and had assured him—he 
believed truthfully—that they derived no profi: from the shops, and 
wished him to make a difference in such cases. He, however, told them 
that he could not do so; that the magistrates had no discretion, ex- 
cept in regard to the amount of the penalty, and, in such cases, he was 
willing to inflict only the lowest penaliy—namely, £5 in each case. 
The butties had their remedy, and it was to refuse to pay in truck— 
in other words, not to work fora master who required that he should. 
Mr. Owen had requested him to allow no part of the fine to go to the 
informer. Although the law did not specify the amount in such 
cases that the informer should receive, it did in the case of paying 
wages in a public- house, and he did not think that he could do betier 
than comply with the evident wish of the Legislature, and award the 
informer one-half of the penalty. There must be a fine of £5 in each 
case and 10s, 6d. each for the attorney, a distress warrant to issue in 
the event of no arrangement being made for the payment of the fine, 
and in default of a distress three months’ imprisonment for euch case. 
His worship said that the defendant must remain in custody for the 
present, for the impolicy of allowing liberty in such cases had been 
recently shown in that of a butty named Lloyd, whe, being allowed 
to vo at large before he had paid his fine, had absconded. 

On last Friday afternoon a boiler explosion took place at the iron- 
works, Congreaves, Dudley, belonging to the New British Iron Com- 
pany, by which six or seven persons were injured, one or two of whom 
are not expected to survive. The exploded boiler was one of three used 
in connexion with each other, to drive the engines of the forge. It was 
cylindrical in shape, about thirty feet long, and had flat ends. The 
men were at work as usual on Good Friday, and at the time stated a 


loud report was heard, and a large body of water and bricks and | 


pieces of iron were scatered over the works. On examination, the 
middle of the three boilers was found to have exploded and one of its 
flat ends to have been forced away; the brickwork by which that 
portion of the boiler was covered having also disappeared. The end 
at which the explosion occurred was within two or three feet of a 
large engine house, and but for which the damage to property and 
loss of lite must have been considerable. The engine house, how- 
ever, broke the force of the explosion, and the bricks and ironwork 
then seem to have taken a sideward course, one of the pieces of the 
ironwork being blown into the air, and carrying away a portion of 
the ro f of another engine house twenty or thirty yards off. The 
scalding water which the boiler contained at the time took a similar 
direction, and inflicted much injury. Four puddlers were standing 
somewhat to the right of the boiler, and were severely scalded. An- 
other puddler, who was also near the boiler, on hearing the report 
attempted to run out of the works, but being knocked down by one of 
the wagons, had one of his legs broken. A scrap wheeler and his 
lad (about seven years old) were also injured by the hot water. The 
engineer was in his engine house at the time, and was saturated 
with water, but, strange to say, not scalded. The water reached him 
by being blown through one of the engine house windows. Buna 
aud Rider were carried home, and with the other injured persons 
were speedily attended by medical gentlemen of the neighbourhood. 
The boiler is said to have been in use for some years, and to have 
recrntly undergone repair. It was the angle iron round the end of it 
which seems to have given way. The men state that the engine was 
at work at the moment of the explosion, and bad been for some time 
prior. 

A return has been made to Parliament, on the motion of Mr, Ker 
Seymer, of the gross receipts for water supplied by each of the public 
companies incorporated for the supply of water in England, and of 
the aggregate amount on which each was assessed to the Poor Rate, 
in the years 1854, 1855, and 1856. These particulars are as follow 
in respect of the undermentioned towns :— 









1854. 1855. 1856. 
Birmingham—Receipts .. £19,647 
‘ ssessinent . oe 3,773 
Wolverhampton—Reccipts.. oe , ee 3,450 
Assessment.. . 753 





Hanley——-R nS 


‘ -» 10,168 .. 
Assessment... .. «. . 


97 
ii 2,600 .. 2,7 
Mr. Starkey, Secretary to the Birmingham Waterworks Company, 
states that the expenses of the Company are very great, the water 
having to be raised upwards of 250 feet. The assessment of the 
Wolverhampton Company is about five per cent. on the gross receipts ; 
at Honley much higher. At Leek the Commissioners, acting under 
the Improvement Act of 1855, have purchased the Waterworks from 
the Earl of Macclesfield, taking possession of them in May, 1856. 
The gross rental of the works for the year eading March 30th, 1857, 
was £620. The actual amount received could not be furnished, as 
the books were not closed at the date of the return. The assessment 
on the works is £128. The South Staffordshire Waterworks Com- 
pany was incorporated by an Act of Pailiament, passed in 1853, and 
as the works are yet in course of construction no water has been 
supplied, and consequently no revenue received or rates paid. ‘The 
Stourbridge Waterworks Company have only commenced supplying 
the inhabitants with water since the commeucement of last year. 


AMERICA’S RAILROADS. 

In the last letter of the New York correspondent of the Birmingham 
Journal there occurs the following passage:—* Nothing but a mania 
for wild and fraudulent speculation, based on foreign credits, and 
immense grants of public lands to railroad corporations—obtained 
from Government under political stress, and for party votes— could 
have created in so short a time, and in a thinly peopled country like 
this, a railroad system of such vast proportion and cost as has been 
developed. _In allusion to this subject, the Secretary of the Treasury 
said, in his last annual report: ‘In answer to a circular letter ad- 
dressed to the various railroad corporations of the country, infor- 
mation has been received, from which it appears that the capital of 
these ecmpanies amounts to 491,000,000 dols., and their indebted- 
ness to 417,000,000. The annual interest upon the latter sum is 
25,000,000 dols., and their annual income 48,000,000.’ When, besides 
the annual interest, the cost of working the roads is deducted from 
the forty-eight millions of income, I think it would puzzle anyone but 
a railroad accountant to tell where the anticipated large dividends are 
to come from. ‘Take the following record of one road, the Canan- 
daigua and Niagara Falls (published in the American Almanack for 
1858), as an example :— 

New York, 
99 miles. 
1,315,000 dols. 


Saas Secs Sc es ae be 0s 
Capital palG tt .. 60 50 te’ ce ee 8 


Debt, funded and floating .. . .. «. «+ 2,279,854 ,, 
Cost of construction and equipment .. .. .. 3,495,832 ,, 
Receipts in 1856 4. «. « om. an: pe 166,151 ,, 
Expenses of workingin 1856... .. 4. «2 os 225,452 ,, 


which last item, it will be perceived, is 27 per cent. more than the 
entire earnings of the road. Before one dollar of stock was subscribed 
for this work, the bonds of the company were sold in the London 
market to the amount of 1,200,000 dols., ostensibly for the purpose of 
purchasing the iron to lay the track ; and one of the managers, who-e 
name was kept out of view in the organisation of the company, re- 
ceived a commission of 10 per cent, on 120,000 dols, for endorsing 
these bonds. Now that the road has been built, it is quite worthless, 
worse than nothing, since it cannot be made to pay the running 
expenses, and it is to be presumed the bonds are not much better. 
This is but the representative of a numerous class of American rail- 
roads; and if, in the face of such facts, Europe is prepared again (as 
it is proclaimed in Wall-street) ‘to carry another hundred millions 
of our securities,’ why Europe deserves to pay once more for its 
infatuation.” 
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DEATH OF THE EMINENT POTTER, MINTON, 

We regret to have to record the decease of Herbert Minton, Esq,., of 
Stoke upon Trent, which took place at Torquay, on Thursday morn- 
ing last. The sad event had been long apprehended by his family 
and friends, as the complaint, which in his case had been protracted 
for years, often terminates speedily, Mr. Minton was the second son 
of the late Mr. Thomas Minton, the founder of tie establishment 
which, under the presidency of the son, attained such a wide-spread 
celebrity. He was born in the year 1793, and was consequently in 
his sixty-sixth year when he expired, atter having been engaged for 
half a century in the improvement of the art to which he was so 
wuch devoted. Mr. Minton was conspicuous for indomitable energy 
and perseverance, and during the long period referred to, not one of 
his numerous workpeople ever applied themselves more sedulously or 
for a greater number of hours to business than he. In this respect 
he was an example to them all. Ile was endowed with a quick per- 
ception of the beautilul, and the readiness with which he discovered 
any imperfection in the form or ornamentation of his works was 
extraordinary. These qualities developed themselves at an early 
period of his career, and gave promise of the success which he subse- 
quently achieved. Mr. Minton began at the early age of fourteen to 
acquire that practical knowledge of the potters art in which he 
became se proticient. It may truly be said of him that he never lost 
an hour. That was the great secret of his success, It is to Mr. Minton 
that the public are ind: bted for those beautiful picture pavements— 
as they may be truly called—which now ornament so many of our 
churches and chapels, the palaces of royalty, the residences of our 
nobility and geutry, and public institutions, and which have, indeed, 
obtained a world-wide celebrity. Mr. Minton having been early 
introduced into the establishment of his father—the first of the name 
who excelled as a manufacturer of printed earthenware, which he 
greatly improved—gave a zreat impetus to the business; and at his 
instance bis father resumed in 1823 the manufacture of porcelain, 
which he had some years previously discontinued. It was to this 
department of the business that Mr. Herbert Minton devoted his fine 
taste, artistic skill, sound judgment, and intense energy and applica- 
tion ; ultimately, it is to be feared, to the injury of his health and the 
shortening of his valuable life. After the death of his father in 1836, 
the business was extended to almost every class of ceramic art and 
manufacture, with a success the most marked and brilliant, as the 
Great Exhibition of 1851, that of Paris, and even the late Art 
Treasures Exhibition at Manchester, have amply demonstrated. 
The most remarkable additions of recent years to the manufac- 
tures of this eminent man were the production of Parian statuettes, 
&c., encaustic tiles, and tessera; and he lived to see the latter 
extensively used in public buildings, both in England and abroad. 
Of the works of Minton it is reported that “ English porcelain, as 
represented by the best works of Minton, is beyond the Sévres of the 
Restoration in artistic treatment, and infinitely beyond it in taste, as 
recurring to earlier and better periods of the establishment for models 
of imitation: such imitations are more skilfully rendered in our 
potteries than the Royal Manufactory is even now able to attain in 
soft paste, when excellence of * body,’ beauty of glaze, and sharp 
modelling of ornament are taken into considevation.” And again, 
“ Moreover, the painting of flowers and figures on some of the 
English vases would bear comparison even with Sévres, while the 
general manufacture of high class porcelain, as dessert, breakfast, 
and tea services, were certainly superior in taste as well as in execu- 
tion to the works of the same kind manufactured there, although of 
course derived from the same source — the earlier labours of this cele 
brated manufactory.” This is true prsise, industriously worked for and 
nobly earned. In addition to successfully imitating the labours of the 
manufactories of Capo di Monti, Missen, and Dresden, Mr Minton 
was the first to introduce the invention of the late Mr. Prosser, é. e., 
the manufacture of articles of pottery from powdered or pulverised 
clay by pressure, the result of which is to compress into a solid 
mass the powder, and from this is formed the “ tissere” mosaic, 
encaustic tiles and buttons, for which the house has been so 
famed. In support of this patent against the introduction 
into this country of articles formed by the same process in France, 
Mr. Minton expended large sums of money. At the hands of the 
juries of the Exhibition of 1851, as regards this invention, the in- 
ventor, Mr. Prosser, aud the subject of our notice, received an in- 
justice, in so far asa prize medal and special appiobation were 
awarded toJ. I’, Bopterosses for buttons made by the process appro- 
priated by him. 

We have been thus explicit in detailing the labours and successes 
of Mr. Minton; for surely the man who did all this should be remem- 
bered as a bright example worthy of imitation. Viewing money 
aright, not for its own sake, but for the independence which it brings, 
he distributed the fortune acquired by birth among his relatives, who 
stood in need of it. Of his wealth, which he acquired by his own 
exertions, he was no niggard steward, acknowledging the maxim 
derived from Holy Writ, that to “whom much is given, of such much 
is required.” He acknowledged as of paramount importance the 
diffusion of religion. He built and endowed, at a cost of £12,000 a 
church at Hartshill; but aware that time as well as eternity bas its 
duties—aware of the value of mere temporal knowledge—aware that 
increased intelligence is now needed, and by it alone can progress be 
made—he built schools; while for those who, buffeted by the world, 
were unsuccessful in the battle of life, he provided a haven of rest 
by erecting and endowing almshouses. None knew better or 
valued more, in a right sense, the good opinion of his fellow men. 
On a recent occasion it was determined to present him with a 
testimonial, as a recognition of his worth as a public and private 
benefactor. Even this failed to call up the selfish element; Mr. 
Minton personally refused the justly earned tribute, and desired that 
the money collected should be appropriated to the erection of a build- 
ing for the use of coming generations of the inhabitants of Stoke, 
where he was born—where he had acquired his fortune and his fame. 
It was therefore resolved that, in connexion with public baths, 
towards which he had himself subscribed £500, to “ erect a public 
building, of good architectural pretensions, on a site adjoining the 
proposed baths, in which accommodation shall be provided for a 
museum to illustrate the art of pottery, and its history, ancient and 
modern ; for a Free Library for all classes, with a studio and appli- 
ances to promote Art Education: such building to be idered asa 
testimonial of the public approbation to Mr. Minton, and that his 
name shall be associated therewith in perpetuity.” Mr. Minton was 
an earnest promoter of the School of Design, and so well was he 
aware of the value of good models to which to refer in order to in- 
struct the artisan, that, whenever his aid was desired, he gave it 
liberally. He was the only manufacturer in England who guaranteed 
£1,000 towards the purchase of the Soulage Collection. He was in 
the Commission of the Peace for this county, but we believe he never 
qualitied ; and he was a deputy-lieutenant. He was a member of the 
Society of Antiquaries, and a Knight of the Imperial Order of the 
Legion of Honour, of France. There were many dim eyes in Stoke 
yesterday (Thursday) when all that was mortal of Herbert Minton 
was consigned to the grave. 





A Resvunr or rue Nicer Exrrprrion.—The George has arrived 
at Liverpool with a cargo of palm oil and ivory from Laird’s Town, 
Africa, the first commercial result of the Niger expedition, sent out by 
Mr. Macgregor Laird, of London, 


InTERCOLONIAL MAus.—In the course of the present month two 
steamers wil! be despatched from the Thames by Messrs, Shaw, Savill, 
and Co., under contract with her Majesty’s Government, to commence 
the mail service between Sydney and the ports of New Zealand, an 
arrangement which will give great satisfaction to the colonists. 

Buinpinc Enouisu SreaMers In THe Unrrep Srates.—It 
cannot be said.that our American contemporaries neglect to brag 
about the resources of the States. Thus the New York Journal of 
Commerce says :—* We are informed that contracts have been made 
here for the construction of a small steamer on English account, 
to carry cattle between Ireland and Liverpool. The reason given is, 
that we build better steamers here than in England,” 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Corresnondent.) 


‘Tas Bmrartacs ov Georor Sterne: Items: New Bridge 
over the North Tyne: Harbour of Refuge on the North-east Coast: the Northern 
Fron Trade: Pitmen’s Bindings: Withdrawal of the Sunderland Doek Bill, &c. 
—Liverroon Matrrees: The Dock Board: Water Supply of Liverpool: Frogs 
for Food: South Lancashire Assie-s— Tue PLATE - GLASS Tuave: Im- 
portant Arrangements—Bonver Counties Rarwar: Opening of a Section: 
Deputation to Newcastle Town Council - PouyTecusic EXu1Btrton AT HowDEN 
—INATTENTION TO RatLway SicNALs—AnRtiriciaL Manures: Case in the 
Leeds County Court: Oviom MUST NOT BZ CALLED Bess’ Wax—DoncasTER 
New Panwa Caovrca—Watt, THE ReLEAseD ENoIneER—LEEDs New 
‘Town Hatt: Room to be provided for Patent Specifications, &c.—THe GREAT 
Rawway Squassie tn THE NortTa—Banxnvurtcy Law Rerorm: Bill to be 
Introduced by the New Attorney-General —Co.ienies: No Smoking allowed 
—Fme Sratistics aT MANcHESTER—AN Opp CoaL EXPLosion— 
Corron raom THe West Inpies—Convictions UxDER THE Factory AcT—- 
ALARMING ACCIDENT ON THE MANCHESTER, SUEFFIFLD, AND LINCOLNSHIRE 
Ramwar: A “ Notorious Carriage’ —Tur Discoveny or [non OBE ON THE 
Maxquis or Hunrcey’s Estate NEAR Petersoroves, &c. &c. 


{v is intimated that the cottage at Willington Quay, in which the 
late George Stephenson was born, is to be pulled down, since schools 
are to be erected on the site as a monumentum are perennius of the 
futher of the railway system. ‘The schouls will cost about £1,100, of 
which £600 has already been raised. 

Northern items again possess considerable interest. A bridge is 
shortly to be commenced over the North ‘Tyne at Wark. The Sunder- 
land Shipowners’ Society have resolved to apply for a royal commis- 
sion to institute inquiries with reference to a harbour of refuge on the 
north-east coast. The Mewcastle Journal says there is again a further 
feeling of weakness in the local iron trade, and it is stated that some 
furnaces will be put out in the neighbourhood of Middlesbro’ almost 
immediafely. The annual bindings ot the pitmen have recently taken 
plaice. In some cases the old prices have been given, whilst in 
others a slight reduction bas been made. The Sander! ind Dock Bill, 
which had passed a second reading in the House of Commons, has 
been withdrawn. The several collicrics using the staiths at Blyth 
shipped nearly 10,000 tons of coal last week, above 4,000 tons of which 
were shipped by Cowpen Colliery alone. ‘The total shipments last 
week equal the total shipments of twelve months forty years since. 
The Board of Trade have decided that a charge made by the Sunder- 
Jand Dock Company upon the Marchioness of Londonderry for the use 
of a portion of the Dock Railway is illegal, and have ordered the 
amount hitherto paid under protest to be refunded. 

Tie Liverpool Dock and liasbeor Board have resolved to make a 
line of rails in connexion with the north side of Stanley Dock to 
the main line of the London and North-Western Railway. 

The Liverpool Water Committee have resolved that Professor 
Sedgwick, with whom Mr. Cunningham was to be associated, should 
be appointed to meet Mr, Hawksley with respect to the geological 
difficulties which are being developed in connexion with the Rivington 
reservoirs, but chiefly with reference to the shale formation in the 
embankment. 

Frogs are being collected as an article of diet in Lancashire, 
the dialect of the district they are said to be “ gradely good,” 

At South Lancashire Assizes on Saturday, before Mr, Justice 
Byles, “Potter v. Parr and Ochers,” was a patent case, and was 
expected to last a considerable time; but it was announced early in 
the morning that the parties had agreed that the cause should be 
made a remanct. ‘The learned judge said he was sorry to say he 
could not consent to this arrangement. He was exceedingly un- 
willing ever to make a remanet. After some conversation it was 
agreed to withdraw the record. 

At the same Assizes, * Dalzell v. Tyrer and Others,” was an action 
brought to recover compensation for a very serious injury which the 
plaintiff had sustained in consequence of the alleged neglect of the 
defendants’ servants, It appeared that, on the 19th of June last, the 
day of the Rock Ferry Regatta, Mr. Hetherington, the lessee of the 
ferry, engaged a steam-tuy Pilot, belonging to the defendants, to 
assist his own boats in the conveyance of passengers between the ferry 
pier and Liverpool. About six o'clock in the evening the plaintiff 
went on boar. the Pilot at Liverpool, for the purpose of returning to 
his home at New Ferry. ‘There was a tolerably strong wind from the 
S.E, and the water was somewhat rough; on arriving at Rock Ferry 
the steamer came up to the pier, according to plaintiff's witnesses, 
very nearly stem on. ‘The angle which she made with the pier was 
within fifteen degrees of a right angle. While thus endeavouring to 
bring her round, a hawser gave way, and the plaintiff, who was stand- 
ing among the crowd upon the deck, was struck by the portion of the 
hook which remained attached to the hawser; had both his cheek 
bones fractured, and several of his teeth knocked out, and was thrown 
senseless upon the deck, Ilis injuries were of so severe a character 
that he was confined to his bed for a month, unable to attend to 
business for three and a-half months. He was attended by two 
medical men in Liverpool, and by another in Scotland, and he stated 
that the expenses he had been put to could not have been less than 
£120. He had not been able to masticate on the right side from that 
time to the ; resent, and the medical men who had attended him 
expressed an opinion that he would suffer from the injuries he 
received as long as he lived. Verdict—after lengthy legal arguments 
—for the plaintiff; damages, £600. 

An announcement of considerable interest is made in reference to 
the plate-ylass trade, Hitherto, it is said, the whole manufacture of 
plate glass in this country has been carried on by tive joint-stock 
companies and one private firm. The competition between these six 
has for many yeurs been exceedingly keen, and the Lusiness has 
yielded little or no profit; but now they have all coalesced into one 
joint-stock company with liaited liability. Two sets of works, be- 
onging respectively to the companies in London and Birmingham, 
will be closed ; the other four will continue in operation, namely, two 
at St. Helen’s, one at Ravenhead, and one at South Sinelds, Mr. R. 
W. Swinburne, of South Shields, is to be managing director of the 
new company. 

A section of the Border Counties Railway, from Hexham to Wall 
and Chollerford, was opened on Monday. A deputation from the 
company waited last week on the Newcastle Town Council, avd Mr. 
Charlton, the chairman, stated that the North British Railway Com- 
pany were now before Parliament seeking power to construct a rail- 
way from their Hawick line (now being constructed) to the Caleaonian 
Railway, near Carlisle, with various branches ; whilst the Border Coun- 
ties Railway Company, whose intended line was already completed as 
far as Chollerford, and would beopened on Monday next, were applying 
for powers to fori a junction with a proposed extension of the North 
British at Ricearton Burn Head, in the upper part of Liddesdale. 
The whole length of the line would then be 40} miles. At present 
their line extended up to the Selling, a distance of 26 miles, and they 
were now seeking powers to extend it 14: miles turther. ‘To these 
extensions the support of the council was now sought. The Cale- 
donian Railway Company were opposing the North British line, and 
proposed to construct a line rid Langholm, with which the Border 
Counties would not be brought into communication, whilst the pro- 
osed extension would shorten the distance trom Newcastle to 
wick very materially, and give to Newcastle a direct communica- 
tion with the manufacturing towns of the south of Scotland. The 
proposed route would bring flawick about 40 miles nearer Newcastle, 
and afford a direct Midland route to Edinburgh. 

A kind of polytechnic exhibition bas been open during the last 
few days at Howden, Yorkshire. At the inaugurative conversaztone 
the working of the steam engine was explained by Mr. J. Oldham, 
C.E., of Hull, and the process of distillation by Mr. Chard. 

In consequence of a collision between a goods and a passenger 
train on the Burnley branch of the Lancashire and Yorkshire Rail- 
way, the driver and stoker of the goods engine, Johu Booth and 
Robert Bullock, have been brought before the Todmorden magis- 
trates, and charged, under Lord Seymour's Act, with endangering the 
lives of her Majesty's subjects, by not paying attention to the 
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signals, the result of their inattention being the accident. The driver 
was fined £5 and the stoker £2 10s., or two months’ imprisonment. 

One hears a good deal of grumbling in the rural districts in re- 
ference to the quality of artificial manures. In the County 
Court, last week, “Jarvis v. France” was an action brought to 
recover £10 5s., the price of two tons of bone manure, sold by the 
plaintiff to defendant. Mr Summers, of Hull, appeared for the plain- 
tiff, a facturer there, and Mr. Simpson, of Leeds, re- 
presented the defendant, a merchant of that article in Leeds. The 
defence was, that the article delivered was not according to contract. 
The goods had been sold in June, and at the time of the bargain 
plaintiff’s traveller assured defendant that the manure consisted of a 
mixture of 15 parts of “fish, flesh, blood,” &c., and 5 parts of 
“ground bones.” Defendant received the goods, and although he 
objected to them a short time after, he did not return them, but 
sifted out the bones and sold them, and in September placed a sample 
of the residue in the hands of Mr. W. P. Wood, analytical chemist, 
for analysis. The result of this examination showed that the mix- 
ture contained 7 per cent. of phosphate of lime, 1 per cent. of ammo- 
nia, and the rest, or 75 per cent., was mortar and other insoluble 
earths. The defendant therefore resisted the claim, paying into court 
the value of the bones. The judge directed the jury to consider 
whether it was a business-like way for the defendant to keep an 
article so long, and then pick out what he thought suited his purpose 
and reject the rest? As to the analysis, he thought it would have 
been much better for the chemist to have taken the sample from the 
bulk before it had been disturbed. On the other hand, he considered 
the plaintiff might readily have shown, by disinterested witnesses who 
had tried the article, whether they had found it to be good tillage. 
Verdict for the full amount in favour of the plaintiff, 

The London and North-Western Railway Company were sued the 
other day at Leeds for £9, the value of a parcel of opium, alleged to 
have been stolen while in transitu from Liverpool to Leeds. The 
cask was stated in the consignment note delivered with it to be acask 
of bees’ wax only. Verdict for the defendants. 

The new parish church at Doncaster, erected to replace the vener- 
able editice destroved by fire in 1853, is very nearly completed, and 
will be opened in the course +f the summer. The length of the build- 
ing is from east to west 168 feet, of which the nave is 90 feet, 34 feet 
across the transepts, and 44 feet for the chancel; the aisles are the 
same length as the nave, running as far asthe transept; the length of 
the transept is 100 feet; the chapels are placed on each side of the 
chancel, being almost square in form; the tower is 170 feet high, and 
to the apex of the,roof of the nave, chancel, and transepts, about 75 
feet. The shape of the building is acommon cross, the tower being at 
the intersection of the nave, chancel, and transepts, and it is calcu- 
lated to hold about 1,500 people. The whole cost is estimated at about 
£50,000, of which a great sum has been expended upon ornamenta- 
tion and stone carving. Mr. G. G. Scott, architect. 

Henry Watt, the unfortunate English engineer lately imprisoned at 
Naples, is considered by Dr. Forbes Winslow decidedly insane. Mr. 
Newton, of Newcastle, thinks, however, time may restore him to 
reason. The new Government appear to deserve credit for the part 
they have taken in this matter, 

A room is to be provided in the new Town Hall at Leeds where 
specifications and indexes of patents can be deposited for public in- 
spection. 

The absurd strife between the North-Western and Great Northern 
and Sheffield Railway Companies continues, notwithstanding an 
announcement a few weeks since that the struggle for traffic was likely 
to be amicably arranged. We cannot follow the foolish dispute through 
ail its tedious and complex phases. 

From statements made before the Bradford Chamber of Commerce, 
it appears that the new Attorney-General is about to immediately 
introduce a bill for the amendment of the bankruptcy laws. Sir 
Fitzroy Kelly has been in communication with gentlemen from the 
leading commercial towns, and his attention to the subject seems to 
have given them much satisfaction. 

Joseph Jackson, @ miner, has been brought before the Barnsley 
magistrates on a charge of smoking in the workings of the colliery of 
Messrs. Craik and Co., thereby intringing upon the sixteenth rule. On 
the 26 ult. the cverlooker, Mr. Pearson, while examining the workings, 
felt a strong smell of tobacco. He went in the direction from which 
the smell seemed to come, and caught the defendant in the act of 
smoking. He remonstrated with him, when the latter denied having 
been guilty of the offence; but while Mr. Pearson was standing by, 
the pipe, with its contents, a' portion of red-hot tobacco, fell out of 
the detendant’s pocket upon the ground, having apparently been put 
into his pocket before it was extinguished, burning a hole through the 
bottom, The bench committed the defendant for three months, with 
hard labour, 

Last year there were 194 fires in Manchester, and the total damage 
sustained is estimated at £30,237. Only two of these fires are 
attributed to incendiaries. 

A great explosion occurred the other day at Sunderland on board 
a vessel called the Margaret Little John, of Dundee. She had taken 
on board a cargo of coals, and one of the men having lit a candle down 
below, the decks of the vessel immediately blew up with a loud report. 
The crew have had a miraculous escape; none uf them are severely 
hurt. The sails ani rigging are very much scorched. The explosion 
was caused by an accumulation of coal gas, which had become ignited 
with the light of the candle. 

Cotton supply continues to be the great question among the manufac- 
turing interest. Ata meeting held last week at Little Bolton the Rev. 
W. G. Barrett, late a missionary in the West Indies, made some novel 
observations. The reverend gentleman said he did not invite atten- 
tion to unknown but to forgetten cotton fields, the British West 
India Islands, In alluding to the capability of Jamaica as to its means 
of production and remuneration, he said it was 150 miles long and 
40 miles in width, and the estimated number of square acres of land 
was 4,150,000. In days gone by, a large quantity of cotton had there 
been produced; and, to show the adaptation of the soil for raising 
cotton, he found that, in 1784, it furnished us with 6,893,959 lb. of 
cotton; 1785, 8,204,611 1b.; 1786-7, 7,830,784 lb. ; 1787, 9,396,391 Ib. 
So long back this large quantity of cotton was there produced, whilst 
at present not one pound of cotton is obtained from there. He believed 
the whole of that quantity might be again obtained, to the benetit of 
that country as well as to the great advantage of this. He aad been 
frequently asked the question, was it practicable? In reply he said, 
T have no hesitation in saying that, beyond a doubt, the practicability 
is clear and easy. The people of Jamaica were also anxious we should 
say to them, * Grow cotton; we'll buy it,” as they had hundreds of 
thousands of acres of virgin soil untouched, because they did not know 
what to grow upon it. 

‘Two lectures on the submarine telegraph and other kindred matters 
were delivered, last week, on board the Electric and International 
Telegraph Company’s ship “ Monarch,” while lying at Lowestoft. 

The trade reports from the manufacturing districts are not of a 
very encouraging character. 

Mr. Coles, government inspector, has preferred several complaints 
for violations of the factory laws, before the Oldham magistrates. 
Messrs. Schofield and Buckley, King-street Mill, were charged with 
employing Sarah Seddon, Betty Bates, and William Hogan, they 
being “ young persons,” after two o'clock on the afternoon of Satur- 
day the 27th February. Mr. Coles found the engine running at a 
quarter-past two o'clock, and the three persons mentioned en zaged 
in cleaning the carding machinery and sweeping the floor. There 
was no manufacturing going on. It was explained that the engine 
was running for a mechanics’ shop not for the cotton mill. A fine of 
2s. and costs was inflicted in each case. Messrs. James Schotield 
and Son, Bankside Mill, were charged with keeping two females 
at work during the dinner hour on the 23rd February. Mr. Coles 
found the engine running and the women working at 20 minutes to 
one, the usual dinner hour being from 12 30 to 1 30. The plea in 
defence was that the clock had got wrong without the overlooker 
knowing it. Fines of 303, and costs were inflicted in each case. Mr. 
John Whittaker, Waterloo Mill, was charged with employing 
William Cunliffe and Alfred Mellor before twelve o'clock and after 
twelve o'clock on the 23rd February, contrary to the provisions of the 








act, Mr. Coles found that the boys had worked in the morning, had 
then gone to school for a time, and come to work again the same day. 
The defence set up was that the boys had been told that they were 
not to come again to the mill after being there in the morning, but 
that they would come. In each case a fine of Sis. and costs was 
im . 
A great number of accidents more or less serious have been 
reported during the last few days. The Manchester, Sheffield, and 
Lincolnshire line has been the scene of a most singular one. 
The train to which the disaster occurred had only one first-class car- 
riage attached to it, and bad proceeded a short distance on its journey 
when it was perceived that the first-class carriage made frequent 
jumps, and so annoying and alarming was the motion, that Mr. 

nwin, one of the passengers, exclaimed that the wheels must be 
broken, or that there was something radically wrong. The jumping 
seemed to increase with the velocity of the train, and when they arrived 
at the next station the attention of the station-master was drawn to 
the carriage, and he was told that there was something wrong with 
the wheels, and that they had better be examined; but he merely 
looked at the number of the carriage, and then said, very jocosely, 
‘Oh! it’s the notorious carriage! but you’re all right enough,” and 
that moment the train was again set in motion. ‘The oscillation of the 
carriage became so alarming that the passengers made an effort to stop 
the train, but without effect, and shortly after, when between Penistone 
and Wortley, the carriage dashed off the line, snapping the coupling 
chains by which it was attached to the following carriages. The 
engine, being so suddenly relieved of so much weight, bounded for- 
ward at an increased velocity, and the first-class carriage which had 
been thrown off the rails was dragged on again for upwards of half a 
mile. It had lost its hind wheels, which, having become twisted 
under the second-class carriage behind, threw it off the rail, but not 
until its fore wheels were also detached from the body. ‘The wheels 
and springs were smashed, and the bottom of the carriage fell upon 
the rails, seriously shaking all the passengers, and pitching a Mr. 
Smith against the top of acarriage. Upon the coupling-chain between 
the two carriages breaking, the second-class carriage, with the brake 
van bebind, crossed the space between the two sets of rails, and both 
were then suddenly brought to a stand, by being upset upon the 
opposite rails. The passengers, eight in number, were thrown one 
upon another, and several received severe contusions, Mr. Hemmings, 
the station-master at Wortley, who was in the brake van with Thomas 
Boyal, the guard, was also injured. The train was thus broken into 
three parts; the hinder blocking the up line; the middle running 
frightfully fast, by its own impetus, and oscillating most fearfully from 
the broken wheels at the back; and the front, with the engine, 
pursuing its way at a greatly accelerated speed. . 1t was not until the 
two fore parts had run three-quarters of a mile, that the driver dared 
to pull up; after that distance, he saw by the lights that the middle 
portion had brought itself to a stand, and he therefore checked his 
speed. One of the passengers, Mr. Eadon, auctioneer, of Sheffield, in 
his fear of being carried in the Outhwaite Tunnel, jumped out of the 
train whilst it was in motion, and, being thrown to the ground, was 
rather seriously bruised and cut onthe head and one leg. Mr. Roberts, 
another of the passengers, who was in the partially overturned second- 
class carriage, had two extraordinary p The first great jerk 
fluny him upon the knob-top of the handle of the umbrella held by 
Mr. Rowbottom, newspaper agent, of Sheffield, who sat opposite, and 
very nearly impaled him, some of his clothes being broken throagh by 
the force with which he alighted on the umbrella top. A second, and 
equally strong jerk, flung him from the umbrella, and threw him 
astride on one of the doors (the glass sash being down), and there he 
was found, wholly unable to extricate himself trom his most painful 
and strange position. Mr. Rowbottom was only slightly injured. 

It is said that mining operations will shortly be commenced on the 
Marquis of Huntley’s estate at Orton, near Peterborough, where iron 
ore bas been found. It is also stated that Lord Huntley will not 
prosecute the work himself, but that other arrangements are on foot. 
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Rais. —The market is a little stiffer, but no alteration in prices. 

Scorcu Pig IRoN has been very languid during the week, and the market 
closes at a decline of 1s, 6d. per ton, a3 compared with last week's prices. 
Mixed Nos, are quoted at 54s. scliers, cash, and 53s 9d, buyers. The ship- 
ments for the week ending the 7th inst, were 15,500 tons against 11,600 tons 
the coriesponding week last year. The stock on warrants is about 93,000 
tons. 

SrELTER is dull. The stock on the 1st inst. was 1,600 tons against 1,150 
tons on Ist April, 1857. 

Coprgk,—But littie doing. 

LEAD is in moderate request. 

TiN.—A further reduction was announced in English of £5 per ton on the 
5th inst. Banca is quoted at £110, and fine Straits at £103 per ton. 

Tin PLATES have iatlea 6d. per box. 

MUATE and CO., Brokers, 65, Old Broad-street. 

London, 9th April, 1858. 
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Turkey AND THE SvEz CaNat.—The Porte is said to have re~ 
jected the demand made by the French Ambassador, M. Thouvenel, 
for authority for the cutting of the canal through the us 


Suez. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Lord WENSLEYDALE, V.P., in the Chair. 


ON ROTARY STABILITY; AND ITS APPLICATIONS TO ASTRO- 
NOMICAL OBSERVATIONS ON BOARD SHIPS. 


By Rev. Bapen Powent, M.A., F.R.S, F.G.S., F.RA.S, 
Savilian Prof. of Geometry, Oxford. 


(Concluded from page 256.) 


To obtain the true horizontal point another contrivance is 
necessary ; this (as not being connected with rotary motion) can 
here only be briefly adverted to. It consists essentially in the 
bubble of a spirit level, reflected from a diagonal mirror above it, 
seen through a collimating lens, so adjusted that in one inclina- 
tion the apparent position of the bubble coincides accurately with 
the true horizontal direction: whence it is easily demonstrated 
that in every other inclination within certain small limits, the 
apparent place cf the bubble will deviate from its former place 
by the same angle as that by which the base is inclined, or will, 
in all positions, give the true horizontal direction: the level 
tube being bent into a small are of a circle, whose radius is equal 
to the principal focal length of the lens.* 

But for other classes of observations on board ship which in- 
volve the use of the telescope, especially those requiring one of 
considerable power, the same requisite of invariable stability of 
direction is yet more indispensable, but hitherto unattained. 

One of the most important disiderata of nautical astronomy 
has always been the means of observing at sea the eclipses of 
Jupiter's satellites—so frequently recurring, and affording so 
simple and direct a means of obtaining the longitude. The same 
want exists also with respect to a variety of other astronomical 
observations which it is often desirable, if not necessary, to make 
at sea. Accordingly, this object has engaged the attention of 
many inventors of schemes for supporting the telescope, and the 
observer with it, so as to be free from the motion of the ship. 

In general, to procure stability on ship board, itseemed an obvious 
recourse simply to suspend any object which it was desired to 
keep steady by cords from a fixed point in the vessel. But a 
body thus suspended is like a plumb line, when the point of 
support is itself set in motion—it acquires a part of that motion 
and becomes a pendulum ; and it oscillates more irregularly and 
violently from the accumulation of motions impressed upon it 
continually by every fresh motion of the ship. The case is the 
same as that just considered in Troughton’s top. 

There is, indeed (as Professor Smyth remarks), a semblance of 
steadiness in that (for example) articles keep their places on a 
table so suspended ; a glass of water placed on it does not spill: 
but this is only a case of the same kind as when an object so 
suspended and whirled round is retained in its place from cen- 
trifugal force ; its surface keeps perpendicular to the string, not 
parallel to the horizon. Nairne’s or Irwin's “ Marine Chair,” for 
carrying the observer and his telescope, was simply an application 
of this principle. It was tried on board ship, especially in a 
voyage to the West Indies, by the late Dr. Maskelyne ; and though 
somewhat prematurely rewarded by the Government, was found 
not to answer; though no one seemed fully aware of the cause 
of its failure, till Sir J. Herschel (in the Admiralty Manual) 
pointed out the principle just stated, and showed that this free 
suspension must tend to perpetuate disturbances rather than 
destroy them. 

In these cases the centre of gravity is below ; this is what con- 
stitutes the table or chaira pendulum. If it were suspended in 
gymbals, so that the centre of gravity should be at the point of 
susp ‘usion, the tendency to oscillate from this cause would be 
overcome. But still any slight cause might disturb the level: 
there would be no principle of permanent stability. 

Thus, to produce this desired stability for a plane or stand on 
which the telescope is to be rested, we must have recourse to the 
Sree revolving disc accurately balanced within gymbals, on its 
centre of gravity. The balancing must be perfected by means of 
the adjustable plugs before mentioned both in the disc, and in 
the gymbal frames ; the pivots of the gymbals must be of per- 
fect workmanship, to turn with the least possible friction, yet 
without looseness or displacement. An immense rotary velocity 
must be communicated to the disc by machinery, of which its 
suspension must be quite independent, so that the moving power 
can be instantaneously withdrawn. jl these conditions are 
fulfilled in the form of the machine which, after repeated trials, 
has been adopted by Professor Smyth, exhibited by him at the 
Paris Exhibition, 1855, and successfully tried on board Mr. 
Stephensou’s yacht Titania, on his voyage to Teneriffe, in 1856. 

To explain the principle of its action we must consider the 
general conditions of the case. 

In the first instance it may be necessary to bear in mind that 
a telescope pointed to a star may undergo a motion of translation 
to any extent, and in any direction, provided it retain strict 
parallelism to its original position, that is, remain pointed to ex- 
actly the same altitude and azimuth, and it will retain the object 
in its field just as if it were absolutely fixed. Thus, if a ship be 
going in a perfectly straight course on a perfectly level sea, or 
even if its motion on the waves were confined to one straight 
direetion up and down, this parallelism might be retained. But 
this is not the actual case; even if the course be perfectly straight 
the pitching and rolling take place by angular motions, in planes 
respectively parallel and perpendicular to the length of the ship. 
The slightest @ngular motion is destructive to the parallelism of 
~~ telescope. It is against’ this, therefore, that it is our object 

0 guard. 

The grand principle of fixity of the plane of free rotation is 
that whieh enables the revolving disc to retain parallelism to its 
original plane, however the external frame or pivots supporting 
the whole be moved. From this principle the revolving disc re- 
sists allangular change of position in directions perpendicular to 
its plane ; but it offers no resistance to any motion in that plane. 
Thus, if set spinning horizontally, it will resist all angular motion 
impressed in a vertical plane, either by the pitching of the ship 
in the direction of its length, or its rolling in the direction of its 
breadth ; but it will not resist lateral motion in a horizontal 
plane, such as any shifting of the ship’s head towards the points 
of the compass. 

Thus a free revolving dise in gymbals externally turning on 
pivots horizontally resting on supports fixed to the deck, will 
suffice to preserve the telescope from all deviation due to pitch- 
ing and rolling. The addition of another disc, freely revolving 
in a vertical plane, whose external pivots turn vertically in a frame 
attached to the top of the former internal frame, the upper pivot 
projecting through it, and carrying a small platform for the 
telescope, and the whole, of course, balanced below, will pre- 
serve the telescope from any Jateral deviations of the ship. And 
the combination of the two will give a plane retaining its 
parallelism against all three causes of disturbances. But under 








* This contrivance was fully described in the Notices of the Royal Astro- 
— Society, vol. xviii., p. 65. Jan. 1858, 
& paper “On the Angular Disturbances of Ships, &.,” by Prof. C. P. 
Rmyth, F.R.S. Trans. of Royal Scottish Society of Arts, vol, iv., part 4, 
1857. Also Astron. Society Notices, vol. xvii., p. 36; 








favourable circumstances this last cause of disturbance is but 
small ; so that this addition may be often of little importance. 

The invariable platform of this revolving apparatus may then 
equally be applied to the support either of a telescope or the arti- 
Jicial horizon before mentioned, whether simply or in conjunc- 
tion with the sextant, or reflecting circle, By a mere enlarge- 
ment of the scale of the machine, the same stand which carries 
the telescope might be made to carry the observer also, which 
would be a material convenience for any nice observations. 

But the essential condition is the preservation of a perfect equi- 
librium about the centre of motion. Now if this were secured 
by proper compensation for the observer in one position the 
slightest change of position on his part would vitiate that arrange- 
ment, 

The observer, instead of being an extraneous source of dis- 
turbance incapable of producing any impression on the balanced 
and revolving system, now becomes a part of tt, and thus im- 
presses upon it a fresh motion arising from every slight change 
of posture, which alters the exact position of the centre of 
gravity of the whole. This effect, however, would not manifest 
itself directly, but being compounded with the rotation, would 
show itself in a precessional motion, fatal to the stability of the 
direction of the telescope. 

The case is not one of great importance practically, though 
interesting theoretically. A modified arrangement to meet it 
has been devised by Professor Smyth, which will be understood 
by the following considerations :— 

Two free revolvers turning horizontally are placed with the 
lines of the pivots of their interior rings horizontally in direc- 
tions (P and Q) at right angles to each other (which we will call 
the discs p and q respectively), in a common exterior frame, 
itself turning on pivots in the direction (Q) in a third exterior 
frame, whose pivots are on fixed supports in the direction (P). 

Now, supposing the whole to remain perfectly balanced, if any 
angular motion in a vertical plane be communicated to the fixed 
supports, tending to turn the whole about (P), then the revolv- 
ing dise (g), in order to retain its own parallelism, will cause 
both the outer and inner general frames together to retain their 
parallelism by turning about (P) through an angle equal and 
opposite to that through which the supports are moved; while 
the disc (p) simply retains its position along with the frames. 

An angular motion given to the supports about (Q) will cause 
the outer frame to move through that angular space. But the 
revolving disc (p), in order to retain its parallelism, will cause 
the inner general frame to move through an angle equal and 
opposite to that of the supports about (Q), and the dise (g) will 
simply retain its position. 

Now let us suppose that the observer (carried on the inner 
frame) by some slight muvement displaces the centre of gravity 
of the whole; or, what is the same thing, let us suppose a small 
weight added to one end of the frame—suppose, so as to give a 
tendency to turn about (P), then the disc (p) simply retains its 
position, but the disc (q) is affected—not, however, directly ; but 
the effect being compounded with the rotation, gives a preces- 
sional motion to that particular disc, which merely causes it to 
turn on the pivots of its own inner ring. If the small weight 
were placed so as to produce motion about (Q), precisely the 
same effect would take place on the disc (p), while (7) would 
retain its position. 

In one word, the precessional disturbance is transferred from 
the general frame to the particular revolving disc. 

Thus, on the whole, as Professor Smyth observes, “ If any 

want of balance is produced on the frame, it is not immediately 
altered thereby, the first effect being only to make the appro- 
= wheel turn on its gymbal pivots. If, too, the wheel is 
1eavy and the speed great, this precessional turning will be so 
slow that there will be time for an attendant to press in the 
opposite direction on the general frame, and correct the effect 
of the observer’s want of balance, before the plane of rotation 
coincides with the direction of the disturbing force, when the 
virtue of resistance ceases.” 

To strengthen the effect, and at the same time to give a more 
convenient balance to the whole, the discs (p) and (9) respec- 
tively, are reinforced each by a corresponding revolver at the 
other end of the same diameter of the frame, and similarly 
mounted in the inner general frame. 

Thus all angular disturbance in vertical planes being got rid 
of, it only remains, on the principle before described, to add a 
fifth revolver in the middle, in a vertical plane, to counteract 
angular horizontal motion, The inner general frame supports a 
vertical frame, which carries this last revolver. Thus we have 
the construction of “the compound precessional free revolver 
stand,” as the inventor designates it. But he has found the 
simple form so effective by itself in the hands of a practised 
observer, as to render this more complex construction of no 
immediate necessity. 

To complete the whole, Professor Smyth has carefully inves~ 
tigated the best form of a train of wheels for communicating 
the rotary motion: and has also considered the question of the 
best moving power to be used; which he finds, after many 
trials, to be that of water, which is best brought to bear by a 
peculiarly beautiful and simple form of the turbine. 

Thus, taking a summary view of the whole subject—by direct 
consequence, from the simplest acknowledged mechanical prin- 
ciples, the gyroscope, when its equilibrium is slightly disturbed, 
demonstrates the precession of equinoxes—explains the boome- 
rang—and sustains itself in the air against gravitation. When 
its equilibrium is undisturbed it exhibits to the eye the actual 
rotation of the earth ; and when restricted to one plane it acts as 
a magnetic needle without magnetism, or spontaneously rotates 
in parallelism with the earth. To these remarkable, diversified, 
and somewhat paradoxical applications we have now added 
another of far higher utility, that it gives perfect stability for 
the nicest astronomical observations on board a ship, pitching 
and tossing with every wave and gust of wind. 
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LIVERPOOL POLYTECHNIC SOCIETY. 


THE usual meeting of this society was held on Monday evening 
last, at the Royal Institution, Mr. Maxwell Scott, vice-president, 
in the chair. 





NEW WIRE GAUGE. 

A very ingenious little machine was submitted by the inventor, 
Mr. J. Cocker; it is called “Cocker’s Patent Decimal Gauge,” 
and is adapted for showing the sizes of wire and other articles 
of a similar description of any degree of fineness. By its aid the 
difference in thiekness of the hairs of the head may be measured 
with the greatest accuracy. A practical proof of this was given 
by the inventor, who in the course of his remarks explained the 
great irregularity of the old gauges, which varied in different 
parts of the kingdom, those of Lancashire differing from those 
of Yorkshire as much as four or five sizes. Mr. Stubbs, of War- 
rington, had been the great manufacturer of wire gauges until 
Messrs. Whitworth of Manchester took it up. A meeting had 
been held by persons interested in the subject, at which a reso- 
lution was passed, that inétead of the old fractional sizes only 





decimal sizes should be used, or the English standard inch, 
divided into thousandth parts. It was a curious fact, that on 
the same day on which this resolution was adopted, of which he 
was not cognisant at the time, he had taken out the patent for 
his invention, which was precisely on this principle. One great 
recommendation of it was its portability. It could be easily 
carried in the pocket, being not larger than-a ¢rown piece, 
whereas, if a person wished to have all the old gauges, he would 
have to encumber himself with 25 1b. or 30 1b. weight of iron. 
The principle of action, also, in the new gauge was such, that 
there was a perfect absence of friction, and consequently no 
liability to get out of order. The ordinary gauges, on the con- 
trary, underwent a certain amount of deterioration every time 
they were used, and in a short time became valueless. 

The members of the society expressed themselves in high 
terms of the merits of the invention, and a vote of thanks to Mr. 
Cocker was passed in a very enthusiastic manner. Mr. C. F. 
Salt, the secretary, in proposing the vote, described the inven- 
tion as very ingenious and very efficient. In convenience of 
application it was a most decided improvement. There was no 
danger of its getting out of order, and in the facility of its appli- 
cation it was admirable. 

WATSON’S SYPHON VENTILATOR. 

Mr. Hyslop exhibited a model of a syphon ventilator, patented 
by Mr. Charles Watson, and explained its application to the 
ventilation of large buildings, offices, ships, &c. The principle of 
the invention consists in creating, by means of a tube or shaft 
fixed in the roof of a building, two opposite currents, one of 
which carries off the impure air, while the other introduces fresh 
air, the temperature being regulated by simple appliances in the 
shape of valves. 

In reply to questions from Mr. Whinerey and Mr. Salt, 

Mr. Hyslop stated that the apparatus could be applied horizon- 
tally, and that where a large building had to be ventilated, it 
would be better to use more than one, so as not to let in too 
much cold air at one place. 

Mr. Abraham could quite believe that the apparatus was 
susceptible of many useful applications; but there war one 
objection which had suggested itself to his mind. It seemed to 
him that the cold air, rushing down the shaft, would come into 
contact with the impure air which was passing out, and carry it 
down again into the apartment, to be breathed over again. 

Mr. Hyslop, though he could not deny the correctness of Mr, 
Abraham's theory, considered that the objection would not be © 
found a very weighty one in practice. The ventilator never per- 
mitted the accumulation of foul air at the top of an apartment. 
In summer time, by opening the valves to the full extent, the 
temperature might be rendered the same within as without; 
while in winter time, the artificial heat by means of fires or warm- 
ing apparatus of whatever nature, caused the impure air to 
ascend with such velocity that by partially opening the valves it 
was carried away very rapidly. 

Mr. Salt referred to the various attempts which had been 
made to ventilate the room in which they were assembled, appa- 
rently with very little success. The plan before them was likely 
to be as effective as any that he had seen, On questioning Mr. 
Hyslop as to how the syphon ventilator could be applied to a 
room situated as that was, in the lower part of a building, that 
gentleman replied that probably the plan would be to ventilate 
the staircase first, and then to admit air from the staircase into 
the room: but Mr. Watson applied different methods in different 
cases, according to his own experievce, which had been very ex- 
tensive. 

Mr. Arnott was afraid there would be a great difficulty in 
keeping up the temperature, with a rush of cold air into the 
apartment 

Mr. O'Connor said this had been the result in practice, 

Mr. Chantrell referred to the Leeds billiard club-house to 
which the apparatus had been applied, and it had been found 
impossible to overcome the action of the cold air. 

Mr. Hyslop said complaints had been made that the venti- 
lators would not act properly, but on investigation it had been 
found that they had not been managed properly. In some 
instances parties had found fault with them because they did 
not feel a draught. 

Mr. Salt believed the invention was applicable to ships as well 
as buildings. 

Mr. Hyslop replied in the affirmative ; and instanced the case 
of the John and Lucy, a Liverpool vessel, in which the pas- 
sengers had been confined below five or six days, and nota 
single case of sickness had occurred, the air being pronounced 
by the Captain perfectly sweet. 

Mr. Cooper did not see how the verti¢al action of the ventilator 
would be applicable to a room like that. 

Mr. Hyslop replied that the tubes could be applied horizontally. 

Mr. Abraham suspected that the wind would blow through 
both tubes ; and if there was any opening at the opposite side of 
the apartment, the effect would be very disagreeable. 

Mr. Hyslop explained that the cap upon the end of the 
ventilator would prevent the result Mr. Abraham apprehended, 

Mr, O’Connor contended that two tubes would answer every 
purpose effected by the ventilator, though they might be some 
distance apart. The whole action of ventilation was the same 
as that of hot and cold water, caused by the difference in specific 
gravity. 

Mr. Hyslop observed that a double current seemed a simple 
thing in theory, but Mr. Watson had spent ten years in bringing 
his plan to perfection. 

Mr. F. Horner remarked that a double current had already 
been adopted in chimneys, and had answered very well. 

The thanks of the society having been voted to Mr, Hyslop, 
the proceedings terminated. 





SOCIETY OF ARTS. 
Wednesday, April 7th, 1858. 
ON SOME POINTS IN THE CHEMISTRY OF BREAD-MAKING, 
By Dr. W. Opiine, F.C.8. 


Arter describing the several products into which the mille 

separates wheat in the operations of grinding and dressing, as 
well as the principal constituents of wheat flour, viz., gluten and 
starch, Dr. Odling pointed out, that although the water extract of 
flour always contains, besides albumen, and probably small propor: 
tions of some other substances, a certain amount of dextrine and 
sugar, there is, on chemical grounds, great reason for doubting 
whether these last-named substances are to be regarded as 
normal constituents, even when existing in either flour or wheat 
grain. Both of these substances are, however, readily produced 
by the alteration of starch under certain conditions. The 
influence of heat, or the presence of acids, are both capable o 

giving rise to the production of one or other of these sub-f 
stances, and from experiments that Dr. Odling has made, he is 
of opinion that they originate in this way in wheat grain and 
flour. Wheat grain, when in good condition, does not contain 


sugar, and this is aleo thé case with sotte samples of flour. 
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But when flour is mixed with water, a slight acidity is deve- 
loped either by the production of lactic acid, or by the solution 
of an acid phosphate; and then sugar is found in the liquid. 
By using lime water, instead of pure water, this acidification is 
prevented, and it is then possible to ascertain whether the flour 
contains sugar. 

The following table gives the composition of the different 
kinds of flour :— 

11. mI. 
10°05 «ee. 181 
64°58 eee 62°52 

845 «2... 12°05 

cooe 16°50 1... 1285 

Nos. I, and II. represent good conditioned flour, No. III. a 
cheap inferior flour, and No. [V. avery much damaged flour. 

The extractive is here in direct proportion to the inferiority | 
in the condition of the flour, and Dr. Odling regords the amount | 
of substance separated by water as a tolerably safe indication of 
this condition. Until recently it was considered that the food 
value of flour was directly proportionate to the amount of 
gluten, or at least of nitrogenous constituents ; but further 
investigation has shown this opinion to be incorrect, and it is 
now held that the food value of flour, as well as its price in the 
market, is more dependent upon the existence of a certain propor- 
tion between the amount of these constituents and that of starch. 
As a general rule, also, the finest quality of flour is obtained 
from the central portion of the grain, and contains a smaller 
amount of nitrogenous constituents than the outer portion of 
the grain. 

In the preparation of bread from flour the presence of sugar 
is important, because it is by the conversion of this sugar into 
alcohol and carbonic acid that the dough is raised and rendered 
vesicular, from the generation of minute bubbles of gas within 
it. This change is produced either by the addition of yeast, or 
by allowing some portion of the gluten to undergo that kind of 
change which enables it to act as a ferment on the sugar. But 
flour contains, besides gluten, other nitrogenous substances, 
which readily undergo change, and thereby acquire the power of 
inducing alteration of the non nitrogenous constituents of the 
flour, and, indeed, not only of the sugar or dextrine, but also of 
the starch itself, in such a manner as to be highly detrimental in 
the preparation of bread. Asan instance of this, Dr. Odling states 
that in the autumn of 1856 he received from Tring, in Hertford- 
shire, a sample of flour containing the usual proportions of gluten 
and starch, with perhapsa slight excess in the amount of extrac- 
tive substance. The flour appeared to be in good condition, in 
so far as the gluten was higl:ly expausible by heat, but it could 
not be made into bread, yielding a sweet, sticky, dark-coloured 
mass, Subsequently he received from Dr. Hillier, Mr. Pittard, 
and from other sources, several samples of flour having similar 
characters, 

In flour of this kind there occurs, in an exaggerated degree, 
during the process of bread-making, that change which always 
takes place to some extent, and which consists in the conversion 
of starch into dextrine and sugar. In some instances this altera- 
tion of the starch has been observed to proceed so rapidly and 
to such an extent in certain samples of flour, as to render them, 
unfit for preparing paste. Many years ago it was noticed by a 
German chemist named Vogel that in the preparation of bread 
the quantity of sugar in the bread was much the same as that in 
the flour used, although some sugar was converted into alcohol 
and carbonic acid by fermentation. Soon after that it was shown 
by Mr. Graham and Dr. Colquhoun, that during the baking of 
bread a portion of starch is converted into sugar. Dr. Odling is 
of opinion that this conversion of starch into sugar is due to the 
presence of some albuminous ferment. Many albuminous sub- 
stances are inet with in plants, which have in a remarkable 
degree the power of effecting this change. In malt the soluble 
albuminous constituent is in this condition ; and when wheat has 
been badly harvested or stored, so as to result in a germination 
or sprouting of the grain, the albuminous constituent acquires 
that particular condition which renders it, like the diastase of 
malt, capable of converting the starch into dextrine and sugar. 
English wheat is very liable to suffer in this manner, and a large 
quantity of the wheat imported into London is in this condition. 
Thus, Dr. McWilliams, the physician to the Custom House, de- 
scribes it as a usual thing that, when a lighted candle is let down 
into the hold of a vessel laden with corn, it is extinguished by 
the carbonic acid resulting from the partial germination of the 
corn, Wheat of this kind yields flour from which it is scarcely 
possible to make presentable bread, save by the use of some 
corrective agent. 

Moreover, when flour made from well harvested wheat is 
exposed to heat and moisture, the albumen undergoes the same 
change, and the flour can no longer be made into white bread. 
The liability of the albuminous constituent of bran to undergo 
change has recently been pointed out by M. Mage Mouries,* and he 
shows clearly that the brown colour of bread made with pollard 
or fine bran in it is not owing to the presence of the bran but to 
the transformative influence of the albumen upon the other eon- 
stituents of the flour. In confirmation of the view entertained 
by M. Mége Mouries, a fact is recorded by M. Chevreul, that ‘a 
method was proposed to the French Government, by means of 
which the whole of the flour in wheat was to be converted into 
white bread. ‘This method consisted in removing the coloured 
skin of the grain, and it was supposed, in accordance with the 
prevailing opinion, that when all the coloured portions of the 
grain were separated, the bread obtained would be white. The 
method was tried, and, to the astonishment even of the inventor 
himself, the bread was brown. 

Dr. Odling described some experiments of his own, which 
illustrate the influence exercised upon the colour and mechanical 
structure of bread by the introduction, during the kneading 
of the dough, of an albuminous substance, in such a condition as 
to be capable of inducing the chemical alteration of the con- 
stituents of the flour, Thus, when flour of the finest quality | 
that, in the usual way, yielded unexceptionable bread, was | 
kneaded with an infusion of malt or of bran, instead of water, the 
bread obtained presented exactly the same character as that 
obtained from the flour of wheat that had germinated, being 
brown, sweet, and sticky. 

In bread of good quaiity the starch has undergone very little 
chemical alteration. A portion of it is rendered soluble in water, 
but the greater portion is unchanged, with the exception of the 
granules of starch being swollen. They are not burst, but may 
be washed out of the bread, collected, and weighed. ‘ 

To distinguish between those kinds of flour that are perfect 
as regards brea}-making and those that cannot be made into 
saleable bread without the addition of some substance to prevent 
the alteration of the starch, Dr. Odling applies the term “ gluco- 
genic ’ tothe latterkinds. He doesnot consider it by any means 
certain that flour of this kind is of necessity inferior to the 
finest four in nutritive and digestive properties. There is rea- 
won to telieve that all starch, ia its passage through the aliment- 
ary catal, becomes converted into ylucose or anallied substance ; 
aud there i$ no redson to believe that the commencement of this 
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change, out of the body, is in any degree objectionable. But, 
since flour of this kind will not make good bread, it becomes 
the object of the baker to prevent the alteration of the starch. 
For this purpose he adds alum, or lime, or bean meal, or some 
other substance that he knows from experience will cause the flour 
to yield bread presentable to the eye, and agreeable to the palate. 

Dr. Odling then referred to what has been termed the adul- 
teration of bread with alum, on which so much has recently been 
said by gentlemen who, “ gasping for notoriety,” have raised a 
popular clamour on the subject, have ascribed to themselves 
exclusive knowledge, and claimed for themselves instinctive 
infallibility. 

On scarcely any topic, perhaps, has there been expended so 
much bad chemistry, loose speculation, and groundless de- 
famation, as upon that of alum in bread. One gentleman who, 
from his vast knowledge, felt himself impelled to write a book 
on the subject, describes in great detail not only how he found 
alum in bread, but also how he ascertained the quantity, and 
that by a process which could not possibly have yielded him a 
single particle. Another gentleman, probably of greater know- 
ledge, inasmuch as he was impelled to write two books instead 
of one, disclaims altogether the process above alluded to, but 
bolsters up his own demands on public credulity by quoting the 
monstrous results obtained by its means, His predecessor, 
when he wished to weigh alumina, weighed a something or other 
without any alumina whatever; but he, more wise in his gene- 
ration, docs not omit the alumina, but takes care to weigh it 
with a good deal of something else in addition. When, in a 
court of law, a scientific witness affirms that he has detected 
arsenic, he is required to show that the results he obtained could 
not be due to any other substance than arsenic. Lut the alum 
detector of the present day contents himself with getting a 
whitish precipitate, which may be alumina or may be something 
else. Why should he trouble himself about a baker’s reputation ? 
The means for detecting and estimating alumiva are of course 
equally certain with those for detecting and estimating arsenic ; 
but there is no book, devoted to food adulteration, in which a 
satisfactory process is given, though in some of these books the 
processes are so loosely described as to leave the authors a loop- 
hole of escape from the charge of positive error. 

One of the methods adopted for detecting alum in bread will 
never fail to indicate alumina when present, but it will fre- 
quently give a result that may be iaterpreted as an indication of 
alumina when there is really not atrace. In illustration of this 
faet Dr. Odling described the results of twenty-three examina- 
tions of wheat ash obtained from the Rothamsted laboratory, 
and in ten instances he obtained the white precipitate said to be 
indicative of alumina andalum. Buta further examination of 
these precipitates showed that they were not due to the presence 
of alumina at all. The idea of weighing this olla podrida of a 
precipitate, and, from its weight, caleulating the amount of alum 
in bread, is, as is gravely recommended by eminent anti-adul- 
teration adepts, is too preposterous to require a moment’s refu- 
tation. 

With regard to the use of alum in bread, one very important 
effect it has, is to prevent the undue alteration of the starch 
during the raising and baking. This Dr. Odling found to be the 
case by experiment. When starch paste is mixed with infusion 
of malt, in the course of a few minutes only, the starch is com- 
pletely converted into dextrine and sugar; but the addition of a 
very small quantity of alum either prevents altogether or 
greatly retards the change. The action of diastase upon undis.- 
solved starch is very gradual, but here, also, the influence of 
alum is easily recognisable. Bread made with infusion of malt 
or of bran is very sweet, sodden, and brown coloured. But the 
addition of alum to the dough renders the bread white, dry, 
elastic and unobjectionable. Even flour that was so glucogenic 
as to yield bread undistinguishable from that made with infu- 
sion of malt could, by the addition of alum, be made to furnish 
white, dry, crumby bread. 

Alum is said to have the power of causing bread to retain a 
larger proportion of water than it otherwise would. Thus, one 
witness, before the Select Parliamentary Committee on the 
Adulteration of Food, said, “ supposing it could be proved that 
the presence of alum in bread is not directly injurious to health 
in any way, yet certain objections would still remain to the 
employment of alu; one of those objections is, that it causes 
the bread to hold more water than it would otherwise do, and, 
of course, the greater the quantity of water the less the quantity 
of wheat flour.’ And another witness said that, “ bakers who 
used alum defrauded their customers by selling water at the 
price of bread.” These statements do not accord with the 
results of Dr. Odling’s experience, for, having examined the new 
crumb of eighteen alumed loaves, he found as a mean result 
43°68 per cent. of water, while the crumb of seven unalumed 
loaves, examined in a precisely similar manner, gave as a mean 
result 42°78 per cent. of water, the difference being quite 
insignificant as compared with the differences between the 
individual loaves, whether alumed or not. 

Having thus pointed out the advantage derived from the use 
of alum in bread-making, and the rewarkable exaggeration that 
characterised the statements that have been made, as to the 
quantity of alum used, and the presence of alum, as such, in 
bread, Dr. Odling went on to remark that, in the absence of any 
evidence, either from fair inference or direct observation, that 
the introduction of small quantities of alum into bread is preju- 
dicial to health, it seems that the practice is not so reprehensible 
as is usually maintained. It certainly improves greatiy the 
quality of bread made from inferior flour, and, in a politico-eco- 
nomical point of view, is important, inasmuch as it renders a 
large quantity of flour suitable for human food in the form of 
bread, which flour would otherwise have to be devoted to less 
important uses, 

Lime water has been proposed as a substitute for alum, and 
is largely used by the bakers of Glasgow, though no account has 
yet been given of the results of the practice. Dr. Odling’s own 
experience is that lime water is quite as eflicacious as alum in pre- 
venting the transformation of starch into sugar, while it has 
scarcely any effect on the fermentation induced by yeast, which 
he considers is certainly retarded by alum, It yields a very 
white agreeable bread, having a rather more porous texture than 
ordinary bakers’ loaves, and being quite free from any sourness 
of taste or smell. The acidity of dough, independently of its 
obvious disadvantages, facilitates greatly the deterioration of the 
starch. Starch is alwaya converted into dextrine by a sufficient 
elevation of temperature—about 320 deg. Fah., and hence the 
crust of bread usually contains as much dextrine as starch. But 
the presence of a small quantity of free acid enables the trans- 
formation to be effected at a lower temperature, and two pro- 
ceases are now followed for the manufacture of dextrine upon 
this principle—that of M. Payen, who uses nitric acid, and that 
of Mr. Crace Calvert, who uses sour butter-miik, the acidity of 
which is probably due to the same substance as is that of dough 
—namvely, to lactic acid. An admixture of bean meal is said to 
exert the same action on the flour of badly-harvested wheat, as 
is exerted by alum. 

In the discussion that followed Dr. Normandy observed that, 





as to the sheer incredulity with which the assertion had been met, 
that alum bad upon two oceasions been found in bread, actually 
in the shape of crystals, and the alleged extravagance of the fact, 
he had only to say that, however unlikely this might appear, it 
was a fact for all that ; and however clever might be the reasons 
adduced in proof of its improbability, these reasons were hardly 
sufficient to charm away that which was actually found, seen, 
touched, examined, and identified as alum not only by him (Dr, 
Normandy) but by other chemists, whose reputation jor skill 
and truthfulness stood at least as high as that of those incredu. 
lous persons who, however, did not venture to deny that alum 
was used by almost all bakers. 

Mr. Pittard also remarked he had, perhaps, been unfortunate 
in stating that the effect of alumin bread was analagous to 
tannin, and converted the gluten into a substance like wash- 
leather. But be was still by no means conviuced that the alum 
did nottan the gluten of the flour. 

Dr. Gilbert said that, with regard to the alum question, he 
suspected that the truth lay somewhere between the two ex- 
tremes which had been advocated by the respective speakers, 
He was not disposed to think that alum could be, with advantage 
to the consumer, added to really good flour, for the purpose of 
bread-making. On a large class of constitutions he thought 
there was medical testimony enough to show that alum or 
alumina in bread acted injuriously. With such it induced con- 
stipation, and this was a fruitful source of more serious disease, 
On the other hand, it was to be remembered that, owing to the 
seasons, which we could not control, a considerable portion of 
the flour, which must be consumed by somebody, was not in a 
perfect condition to yield a bread of good texture and other 
requisite characters without the aid of some extraneous matter ; 
and if the bread were not of suitable texture and condition, its 
digestion would be imperfect, and if digestion, tl.en assimilation 
also. The question was then, so far as related to alum, whether 
or not the benefits which it undoubtedly produced, so far as the 
physical and some other characters of the bread were concerned, 
were greater or less than the evils he believed it in many cases 
induced. The subject required much careful consideration, and 
if a substance or a method, that would have the same effects in 
retarding the chemical changes to be avoided in flour and bread, 
and which at the same time was undoubtedly innocuous, could 
be generally adopted, few would then uphold the use of alum. 
The suggestion of Dr, Odling to use lime-water, as recommended 
by Baron Liebig, was deserving the serious attention both of 
bakers and medical men. With regard to the qualities requisite 
in a good bread flour, he also remarked that these depend much 
on physical characters and chemical condition, as well as on ulti- 
mate chemical composition. Thus our home grown wheat and 
that grown under somewhat similar climatic conditions, when it 
ripened well, seldom yielded a high percentage of nitrogenous 
compounds. There were exceptional seasons ; but the average 
was as here stated. Our wheat, which ripened best, generally 
had a low percentage of nitrogen, and a high percentage of starch. 
This high condition, with little tendency to fermentative 
changes, was of more importance than richness in nitrogen, 
within the limits usually occurriug. Highly glutinous wheat, on 
the other hand, from hotter summers than our own,was generally 
structurally objectionable for the purposes of bread making. 
This highly nitrogenous grain was generally very hard, re- 
fractory in the mill, not yielding either an easily workable 
dough, or a bread of light and open texture. From opposite 
causes, therefore, the highly nitrogenous wheat, as it occurred in 
commerce, was more or less objectionable; and hence it was 
that, in practice, the flour containing a small proportion of 
nitrogenous matter, and a large one of starch, was generally the 
best, so far as the consumer was concerned. It might be added, 
as the result of the observation of dietaries on the large scale, 
that in practice the labouring classes, under the idea of improving 
their diet, generally first added to their bread fatty matters of 
some kind, which still further diminished the relative proportion 
of the nitrogenous to the respiratory constituents of their food. 
The addition of bacon would be an admitted improvement upon 
a purely bread diet for a working man, for when it was con- 
sidered that a given weight of the fat of the bacon had about 
twice and a half the respiratory capacity of the starch of the 
bread, it would be easily seen how much the proportion of the 
nitrogen in the food would be diminished by ti:e employment of 
the bacon. In the evidence which the statistics of food afforded, 
we had, therefore, additional reasons for the conclusion, that a 
comparatively high percentage of nitrogen in flour and bread was 
by no means a safe test of their food value. 

Mr. Dugald Campbell expressed the opinion that the use of a 
small quantity of alum in bread was not calculated to be delete- 
rious, and was prepared to say that, when alum was introduced 
in such quantity as to be injurious the bread would be rendered 
unsaleable. He congratnlated the meeting that the “ anti-alum- 
in-bread” gentlemen. had argued their case that evening in a 
milder form than generally, for usually he had heard them 
assert that they had found crystals of alum of the size of peas 
in bread. Now, he would ask, how could this be unless alum 
were put into the bread after it came out of the oven for the 
purpose of deceptiun, for the action of the oven upon alum con- 
tained in dough was entirely to decompose it. Alum could no 
longer be found in the bread or extracted from it as such, the 
alumina being found in combination with the phosphoric acid as 
an insoluble phosphate of alumina, and it was by getting out this 
insoluble phosphate of alumiua, and by the estimation of the 
alumina in it, that the amount of alum which had been used in 
the manufacture of the bread could be calculated. It was a 
much more difficult thing to do this correctly than persons 
generally imagined, and he (Mr. Campbell) agreed with the 
author of the paper that the process he had detailed as generally 
adopted was of no value, and by it alumina (that is, what was 
supposed alumina by ignorant persons) was sure to be found in 
the bread, although it was known to have had no alum added. 
Mr. Campbell urged upon the meeting the necessity of receiving, 
with no moderate degree of caution, statements upon chemical 
subjects too often promulgated by medical men whose chemical 
experience was limited. For instance, lately they had had papers 
in journals, and letters in the Times aud elsewhere, asserting 
that to live in rooms papered with green papers was to subject 
ourselves to a slow poison, for the green of these papers con- 
tained arsenic, and arsenical fumes were continually being given 
off fromit. He had been called upon to investigate this subject 
professionally three times within the last six months by private 
individuals who had become alarmed by their medical men, and 
he, in every instance, found that there was no occasion for any 
alarm whatever; there were no arsenical fumes given off even at 
a temperature of 140 degrees. 

Dr. Olding in reply said, that the question as to the use of 
alum in bread involved two consideration, namely, whether or 
not it was fraudulent, and whether or not it was injurious. He 
considered that it was not fraudulent. The public demand in 
everything was for a good article at a low price, and manufac- 
turers were justified in competing to supply that demand. 
There was a competition for price and a competition for quality, 
and- the two balanced one another. Once upon & time @ 
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glue maker first introduced sulphate of zine into his glue 
and size, whereby he was able to produce as good and 
durable glue and size as his neighbour obtained from higher 
priced materials. It was true he did not issue placards 
“Size with white vitriol in it,” but by means of white vitriol 
he effected a real improvement in the manufacture, and the 
public were eventually benefitted by obtaining as good an ar- 
ticle as previously at a lower cost. Now that alum improved 
the quality of bread made from inferior flour was indubitable, 
and admitting for the moment that it was not injurious to 
health, he considered that a baker was perfectly justified in 
using it, inasmuch as it enabled him to meet a popular demand, 
by furnishing an approved loaf at a low price. But he ad- 
mitted, most fully, that if it should be proved that alum in 
bread was prejudicial to health, it must, at whatever cost, be 
dispensed with. But he contended that the use of small quan- 
tities of alum in bread had not been shown to be injurious. 
All arguments founded on the effects of alum per se were falla- 
cious, inasmuch as it had been clearly proved by the investiga- 
tions, first of Mr. L. Thomson, and then of several other 
chemists, that the alum used in making bread underwent a 
a most complete decomposition. Arguments founded on obser- 
yation might be reliable, if different observers azreed. But one 
said it caused rickets ; another consumption ; a third, constipa- 
tion; a fourth, gastro-enteritis ; and a fifth could not perceive 
any effect whatever. Now, in all cases of chronic poisoning, 
even by the most minute doses, whether of arsenic, lead, mer- 
cury, copper, or silver, &c., the symptoms, though not of an 
obtrusive character, were so characteristic that all observers 
recognised the same evils, and ascribed them to the same cause. 
He admitted that alum might occasionally be present in such 
quantities as to do harm, but he contended that the prevalent 
notions on the subject were founded on prejudice and assump- 
tion, not upon dispassionate proof. Dr. Normandy had de- 
scribed a process for the detection of alum, or rather alumina; 
and, although he could scarcely doubt in his own mind that 
the results Dr. Normandy had obtained by that process were 
really due to alumina, still he did not consider that they 
amounted to positive proof, and for his part he should he sorry 
to go into a court of law and say upon oath that such results 
could not possibly have arisen from any other substance than 
alumina, or from any combination of substances. But he would 
also say that Dr. Normandy had described one process to the 
Society that evening, and another to the Parliamentary Com- 
mittee not three years ago, which last mentioned process Dr. 
Normandy now evidently knew to be utterly fallacious. He 
(Dr. Odling) still contended, and he would repeat it even 
more forcibly, that on the subject of alum in bread there 
had been an enormous amount of loose and most discredit- 
able chemistry given to the world and he knew that many 
bakers had protested, as strongly as men could protest, 
against the pseudo-chemistry to which they had been exposed. 

The Chairman said they had derived much profit and instruec- 
tion from the valuable paper of Dr. Odling and the discussion 
which followed upon it. At that late hour he would not 
trouble the meeting with any remarks of his own, but it was 
evident in the first place that the detection of alum in bread 
was a matter of no ordinary difficulty. The detection of alu- 
mina with organic matters and substances which contained 
phosphoric acid was an investigation requiring great nicety. 
Still there could be no doubt that alum was employed by 
bakers, and its presence had been indubitably detected in bread 
sold by them. On the other hand he thought it was not 
clear whether a small proportion of alum in bread was really 
injurious or not. Some medical gentlemen strongly condemned 
it, whilst others appeared not to attach any great importance to 
it. No doubt when alum was mixed with bread it became de- 
composed in baking, and it did not appear to him that it could 
be re-constituted in the system. He was sure they would all 
agree with him when he proposed a vote of thanks to Dr. Od- 
ling for his paper, which must have cost him a great deal of time 
and trouble to prepare. 

A vote of thanks was passed to Dr. Odling. 





SOCIETY OF ARTS’ EXHIBITION OF 
INVENTIONS. 

IN resuming our notice of this year’s exhibition of inventions at 
the Society of Arts’ rooms, we shall first consider those objects 
contained under the second of the classes into which they have 
been divided — namely, machinery and manufacturing ap- 
pliauces. 

Mr. Porter, of Lincoln, exhibits a model of his “national” coal 
§as apparatus, suitable for the manufacture of gas either ona 
large or small scale, but peculiarly adapted for supplying pri- 
vate houses, workshops, railway stations, &e. It consists of a 
retort placed inside a case lined with fire brick, such retort 
being furnished with an Archimedean screw for the facility of 
supplying it with fresh material, the screw at the same time 
discharging the coke or other carbonised substances which have 
been exhausted of their gas. The coke or other substances from 
which the gas has been exhausted fall through a descending dis- 
charge pipe into an iron vessel, or a reservoir of water, if 
required. 

Messrs, Sharman and Smith, of Wellingborough, Northamp- 
tonshire, also exhibit a model of a portable gas apparatus, con- 
sisting of au upright conical retort, with suitable flues, by which 
mheans a greater quantity of gas, in proportion to the amount of 
coal consumed, is said to be produced. 

Messrs. Eleock and Lowe, of Holyhead-road Tube Works, 
Wednesbury, Staffordshire, exhibit some beautiful specimens 
of wrought-iron elbows, of from 1-16 to 24 inches internal dia- 
meter, rounded on both the inner and outer sides. 

Mr. John Alcock, of Bolton, exhibits a model of a dynamo- 
meter, intended to measure and indicate the power required to 
drive any particular machine. It consists of a spring balance 
attached toa band fastened to the periphery of a wheel, attached 
to one side of which is a frame carrying toothed wheels at one 
extremity and a balance weight at the other ; this is so arranged 
as to act upon the spring balance, and indicate the strain put 
upon it, 

Messrs. Batho and Bauer, of Salford, exhibit an eighteen-inch 
planing machine, its novelty consisting in the manner in which 
the object operated upon may be adjusted, and the arrangement 
of the link motion, to effect a quick return, as well as uniform 
motion whilst cutting. To the underside of the table is attached 
® screw, the nut on which is connected with the link, so that in 
planing an object of a hollow square form it is not necessary to 
travel over the centre opening. 

Mr. Andrew Shanks, of Johin-street, Adelphi, exhibits a double 
action traversing drilling machine, especially. adapted for making 
cotter-holes, mortices, or key-ways in metal; also for grooving 
shafts, axles, &c. The article operated upon is placed in the 
centre of the machine by means of a concentric vice and poppet 
benflated, the two drills being driven by top-driving, like an or- 

inery lathe, the diameter of the driil determining the width, 








and the variable crank at the end of the machine operating on 
the carriage determining the length of the mortice or groove 
required, 

Messrs. Davies and Hunt exhibited a horse-shoe machine, by 
Henry Burden, of Troy, New York. In this machine the red- 
hot bar is placed in the trough, and is drawn in by the feeding 
rollers, cut to the proper length, and bent to the required form. 
The toe is then pressed between two cams, to make it thinner 
and broader, and bevel the inside; a flange preventing the shoe 
from spreading. Another cam then punches the grooves and 
nail holes, after which the shoe is straightened, and falls out of 
the machine complete, The machine is capable of making sixty 
shoes per minute. There is an arrangement for stopping the ma- 
chine when there is not a sufficient length of bar to form the 
complete shoe. 

Messrs. Kinder, McNaught, and Smith, of Worcester, exhibit 
specimens of irregular-shaped timbers, produced by the wood- 
shaping machine recently patented by Mr. Arthur Kinder, This 
machine can be made to perform the following operations— 
sawing, boring, morticing, surfacing, either on the flat or curved 
work, producing regular, irregular, or winding bevels, tenons, 
grooves, rebates, &c. It will also saw ships’ timbers to the 
proper shape at one operation. 

Mr. John Jobson, of Dover, exhibits his oil can; already 
described in THz Enciverr. 

Mr. W. Adkins, of Birmingham, exhibits one of Hyde’s patent 
viees, having a parallel motion, which is given by « sliding bar, 
acted upon by a screw. This vice has been described in Tux 
ENGINEER. 

Mr. B. A. Murray, Trinity-place, Trafalgar-square, exhibits 
an improved silk throwing machine, producing weft in one ope- 
ration, and warp or organzine in two operations from the cocoon 
or skein. 

Mr. H. Heald, of Sabden Whalley, near Blackburn, exhibits 
his patent metal and india-rubber picker. Hitherto pickers 
have been made of leather, buffalo hide, or wood, but this izven- 
tion consists in making the whole frame of the picker of metal, 
with a cushion or packing of india-rubber where it strikes the 
shuttle. 

Mr. Archibald Smith, of Princes-street, Leicester-square, ex- 
hibits his patent rope machine, the peculiarity of which consists 
in the arrangement of the reels containing the wires or strands, 
which are required to be laid together so as to form strands or 
ropes in the centre of a revolving frame of small diameter, that 
all motion to the reels and their contents and frames, as well as 
all twist or tortion to the individual wires or strand is avoided. 

Mr. W. B. De Dlaquiere, of Pall-mall, exhibits his mode of 
connecting the ends of submarine telegraph cables, described in 
THE ENGINEER some time since. 

Messrs. Lionel Gisborne and H. C. Forde, of Duke-street, 
Adelphi, exhibit a model of their apparatus for paying-out sub- 
marine telegraph cables, This invention was very recently fully 
described in Tor ENGINEER 

Messrs. C. and G. Johnson, East-hill, Wandsworth, exhibits 
their corrugated grooved wheel, for submerging submarine tele- 
graph cables, driving machinery, &c.; the periphery of this 
wheel has a deep channel, the sides of which are inclined at a 
small angle, and are corrugated. The rope to be payed out being 
passed round this wheel, receives a series of grips from the cor- 
rugations. 

We now come to the third class, namely, naval and military 
appliances. 

Lieut. E. Manico, Barge-yard, Bucklesbury, exhibits his caisson 
de fer, for obtaining foundations for marine and other strac- 
tures. The caisson de fer is three feet square, made of three- 
inch by half-inch flat bar iron, put together with three quarter- 
inch screw bolts and nuts, and, when filled with rough stones, 
and the interstices with sand, weighs upwards of two tons, These 
caissons de fer, possessing the power of arresting the violence of 
the sea, can be advantageously used on any exposed coast, for 
the construction of floating docks for canals, reclaiming land 
washed by the sea, &c. 

Mr. Richard R. Grantham, Great Scotland-yard, exhibits his 
chambered graving dock, already described in THE ExGINEER. 

Messrs. Lawrence Brothers, City Ironworks, Pitfield-street, 
exhibit their patent sluice for canal locks, in which the pres- 
sure of the water against the sluice is made to assist in raising 
it. This invention has been also described in Tar ENGINEER. 

Messrs. J. M. Hyde and Co., Cumberland Iron Works, Bristol, 
exhibit their enclosed screw, &c., for auxiliary steam ships. This 
screw is perfectly enclosed within the run of the ship, by sliding 
plates fitted into grooves, and falling like flood hatches by their 
own weight ; it offers no resistance when the ship is under 
canvas, and by raising these slides it can be at once brought 
into use. 

Mr. James Hodgson, Liverpool, exhibits his iron masts and 
yards, in which the ribs are outside instead of inside, and may 
be made by rivetting angle iron to the plates, or by bending the 
edges of the plates outwards, and then rivetting them, 

Messrs. Finch and Heath, of Bridge Works, Chepstow, ex- 
hibit Finch and Lamport’s patent iron mast for ships, made 
with a joint at the deck, by means of which they may be imme- 
diately cast overboard in cases of extreme necessity, this joint 
being the strongest portion of the mast under ordinary circum- 
stances. 

Mr. Samuel Dyer, of Bristol, exhibits his iron yards for ships, 
with mode of reefing and furling the sails without going aloft. 
He also exhibits models of his double-bodied windlass, and im- 
proved capstan. Thess inventions have all been described in 
Tur ENGINEER 

Mr. C. Clifford exhibits his method of lowering ships’ bouts, 
by which a boat laden with the full crew can be lowered in a 
few seconds, no matter what its weight or size, or whether the 
ship is at anchor or at full sail or steam. This invention eannot 
be intelligibly described without reference to drawings. He also 
exhibits his single pillar revolving davit, for stowing and lashing 
boats securely on deck, and getting them quickly outboard. 

Messrs. W. and M. Bayliss and Co., of Wolverhampton, ex- 
hibit their wrought or cast iron hollow-studded cabie chain, 
the chief advantages of which consist in the yielding property 
of the hollow centre stud, it being found that the solid stud, 
when an excessive strain is put upon the chain, acts as a lever, 
and occasions a breakage of the link. 

Mr. George Hornsey, of Southampton, exhibits his signal ap- 
paratus, for commmnicating from the deck to tho engine-room. 
This apparatus, which is placed in a convenient part of the 
engine room, consists of a dial which bas marked on its face the 
various words of command. Motion is communicated to the 
apparatus by means of suitable gearing connected with an ‘ron 
colamn placed on the bridge or paddle-box. On the top of this 
column is an index, corresponding to the dial plate in the appa- 
ratus. 

Mr. G. W. Lenox (Brown, Lenox and Co ), 8, Billiter-square, 
exhibits his bell buoy, described in last week's ENGINEER. 

Mr. Ralph Reeder, of Southampton-buildings, exhibits his 
geet mariner’s time compass, a combination of a universal 

ial and chronometer, constructed to take any horizontal bear- 





ing in any latitude, at any hour of the day. It is also intended 
to solve those problems which can be solved by an armillary 
sphere, or by spherical trigonometry—so far as its circles and 
their motions extend; and it will be also found to supply the 
place of the magnetic needle. 

Messrs. J. Vardon and Sons, of Gracechurch-street, exhibit 
their compass lantern, combining the ordinary compass with a 
hand-lantern. 

Méssrs. J. Weir, D. and G. G. Brown, of New-cross, exhibit 
their ship, signal, and harbour lamp. The lenses used in the 
construction of this lamp possess the property of diffusing light 
instead of concentrating it, like the ordinary circular lenses. 

Messrs, G. and J. Oliver, of Wapping High-street, exhibit their 
well-known masthead and ships’ lamps. 

Mr. W. H. Myers, of Whitechapel-road, exhibits his patent 
ships’ fog siguals. This apparatus is intended to be used on 
board sailing vessels during fogs at sea. When stecring in one 
direction, by turning a handle a bell can be sounded, and when 
steering in the opposite direction, a very powerful rattle can be 
put in motion by turning the same handle, the bell ceasing to 
sound when the rattle is in action, and vice versa. 

Capt. G. Rhodes, of Chatham, exhibits some very neat hospital 
an: field tents, the canvas of which is supported by radial ribs, 
the upper ends of which are secured to a central head-piece, 
provided with sockets to receive them. The lower ends of the 
ribs enter loops in an endless circumscribing cord of ground 
rope, which is pinned to the ground by tent-pegs. The hospital 
tent is constructed on a similar principle, and may be made of 
any required dimensions. A ridge-pole is introduced between 
two head-pieces, which ave carried by radial ribs, and bent ribs 
are passed upwards from the looped ground-rupe to fit into 
sockets attached to the ridge-pole. 

Mr. T. D. Rock, of Napier-street, Islingtov, exhibits « 
model of military field stabling, consisting of a wagon six 
feet high, to which the atabling can be attached, and covered by 
a light waterproof canvas, enveloping the whole frame-work 
and pegged to the ground like an ordinary tent. By this ar- 
rangement on both sides of the wagon four horses can be readily 
accommodated. 

Captain T. A, Blakely, R.A., exhibits his patent mortar, the 
peculiarity of which consisting in the whole being made in con- 
centric layers, each slightly compressing that within it, so that 
when the strain comes all may be strained nearly equally, 

Mr. Charles Farrow, of Great Tower-street, exhibits an im- 
provement in fire-arms, consisting in attaching to the soldier's 
rifle a small instrument, which, by the pressure of the finger, 
holds the end of the cartridge while it is torn off, thus obviating 
the necessity of biting it. The simplest form of this instrument 
is shown attached to an Enfield rifle, and models of other form s 
are also shown. 

Of the philosophical apparatus we notice the patent chrono- 
metrical thermometer, exhibited by W. H. Gauntlett, of South 
Jank ironworks, Middlesboro’-on-Tees. This instrument is 
designed for the purpose of indicating the temperature of the 
atmosphere, and of permanently recording its variations upon a 
strip of paper by meaus of a marker. ‘The strip of paper is 
rolled upon a drum, set in motion by clockwork, 

Messrs. F. B. Adams and Sons, of St. John’s-square, exhibit 
their patent reversible hunting and open-face watch, This ar- 
rangement is very neat, and no doubt in particular cases very 
convenient. 

Messrs. Pastorelli and Co., of Piccadilly, exhibit ther improved 
surveying Jevel, described and illustrated in Tar ENGINEER a 
few weeks ago. They also exhibit Metford's improved levelling 
staff and his pocket scales, together with Warrington’s microscope. 
Froude’s Proportional Compasses are also exhibited by this 
firm. These compasses were described in Tuk ENGINEER a few 
weeks since, 

Messrs. George Rowney and Co., of Rathbone-place, exhibit 
a neat set of perspective models, by Mr. EK, L. Paraive. These 
models are intended for teaching the principles of perspective. 
The objects are solid, as in nature; lines passed from their 
various points represent visual rays, which intersest a trans- 
parent plane, portraying the meg which corresponds with 
mathematical accuracy to the object itself, the manner of obtain- 
ing the vanishing points and other perspective operations being 
clearly shown. 

Mr. E. Erskine Scott, of Dundee, exhibits a Dioramie Stereo- 
scope. In this instrument the double eye-piece is so arranged 
that the rays from the two pictures come to the eyes as if the 
radiated from a point of medium distance, such as that at whie 
we are in the habit of looking at natural objects, This improve- 
ment is effected by using in the eye-piece two entire lenses, and 
placing their centres a little further apart than the distance be- 
twixt the eyes of the cbserver, so that the rays from each pic- 
ture are slightly refracted outwards. 

Mr. E. G. Wood, of Cheapside, exhibits his polyorama stereo- 
scope, consisting of an upright rectangular-shaped box, having 
at one side a sloping box, containing a pair of prismatic stereo- 
scopic lenses. ‘Lhe top of the instrument can be raised to any 
required angle, and as the inside of this is lined with silvered 
glass, any required degree of light can be thrown upon the pic- 
tures, which are placed below in the axis of the lenses, Across 
the box is fixed a square block, reaching from side to side, and 
turned round by moving the brass head on the outside. This 
block, by means of a spring and notched wheel, can be moved 
exactly half of a revolution at a time. The pictures are formed 
into an endless band, and hang upon this block, and are brought 
in succession before the lenses, 

Mr. Thomas Dawkins, of Little Warner-street, Clerkenwell, 
exhibits an improved cornet-i-piston, by Mr. Joseph P. Oates, 
of Erdington, The improvement in this instrument consists in 
the construction of the valves for changing the direction of the 
current of air from the main wind-way into the supplementary 
ones, by means of which the various intonations, termed the 
valve notes, are produced, By this arr t of the opening 
in the pistons, the direction of the passage of the current through 
them in producing the valve notes is made so entirely to assimi- 
late with that of the open notes, that the quality of tone and 
correctness of tane of these notes are identical. 

We must reserve our notices of the remaining classes until 
next week, 





Tue Attanne Tercrarn.—In the Sepetnaite made by Mr. 
Whitehouse, at Greenwich, through 1,000 miles of the Atlantic cable, 
about half @ second intervened between making a signal at one end 
and its ce at the other; but the difficulty arising from 
detention of the electricity was then thought to bave been overcome. 
It appears, however, in the experiments through the entire cable at 
Devonport, that a considerable obstacle to rapid communication arises 
from that cause. With the symbolic alphabet at present used, about 


two words and a halt per minute only can be transmitted through the 
whole length of wire, but it is hoped that, by simplyfying the code 
ot signals, double that number may be trans itted. Even supposing 


that object to be attained, the rate of transmission would not be mere 
than one-third the speed with which ow sent with the 
present arrangement of the symbols from te Paris. 
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SELLER’S BORING AND TURNING 


Y/7 VIP 7 4 Md 


Tuts is an American invention, by William Sellers, of Philadelphia, 
and consists in constructing lathes without the usual face chucks and 
long supporting shafts; the principle of the invention being that of 
supporting the face plates on supports as near the peripheries as 
possible, and combining an adjusting step or centre bearing with an 
outer support. 

Fig. 1 is a side view; and Fig. 2 across section through the centre 
of the spindle. The object of the improvement is to impart greater 
solidity to the revolving plate upon which the work to be operated 
on is secured, and so to arrange the machine as to make it complete 
in itself and not be dependent upon stone or brick foundations for the 
support of the spindle of the revolving plate, as hitherto necessary in 

rge{machines. To this end the bed piece A is made of sufficient 

lepth to give support to the uprights B, B, which carry the slide 
rest C, C, and tool slide D; the bed A is formed on its underside as 
a plate, which rests on any suitable support for the machine, and the 
slide rest and tool slide are of any desired character, and adapted to 
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hold any tool suitable for operating on the article placed on the bed. 
In the centre of the machine and attached to the bottom plate E, a 
barrel F is made which is supported laterally by the braces g, g, 
having at its lower end openings on opposite sides to receive the 
cross bar H, which is supported at its extremities by the set screws 
J, J, resting on the bottom plate E. The set screws are of sufficient 
length to give a small vertical adjustment to the cross bar H, which 
supports the step k. The vertical adjustment to the step / may be 
obtained by the use of one set screw beneath it, or by the use of a 
wedge in place of the cross bar H, should it be found more convenient. 
The step & rests upon the cross bar H so as to prevent it turning, 
and the place of support is rounded, so that should one of the set 
screws be raised more than the other, it may not prevent the upper 
surface from fitting accurately to the bottom of the spindle L, which 
is attached to the under surface of the face plate M. Thestep & and 
spindle L are accurately fitted in the barrel E, which serves as a 

ort bearing for the spindle and a lateral support for the step. 
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Motion is communicated from the driving pulley N to the face plate 
M by means of the bevel pinion O and wheel P, or other suitable 
device. On the underside of the face plate M, an annular rib of 
metal Q is made, of such form as may best sustain the revolving plate 
in every direction ; the y form usually adopted on planing machines 
is preferred, as the oil is thus retained in contact with the revolving 
plate. This annular rib Q rests in a corresponding and reversed 
piece R, formed on or attached to the bed piece A. To put the 
machine in working order the bar H is adjusted vertically by means 
of the set screw J, J, so that nearly all the weight of the face plate M 
may rest upon step 4, the remainder being supported in the annular 
groove R on the bed piece A. By this arrangement the vertical and 
horizontal strain upon the face plate M, which is due to the cut of 
the tool, will be mainly taken upon the groove R, and the greater 
the distance of the tool from the centre of the plate, the more service 
will the outer support be to the operation of the machine. The form 
of the groove may be varied, or one side be taken away altogether. 





CUMMING’S THERMOMETRIC APPARATUS. 
PaTeENT DaTED 29TH Avucust, 1857. 


Tuts invention, by G. C. Cumming, of Edinburgh, relates to 
the arrangement of a | amen barometer, or compound instru- 
ment for meteorological purposes, ; 

effecting all the functions of a 
ther ter, hygrometer, and ba- 

ter, and enabling the operat 
to take other observations more or 
less connected with the direct 
offices of these instruments. The 
motive power of this new apparatus 
is derived from aqueous vapour, or 
a compound of air, heat, and mois- 
ture. 
The illustration shows a partial 

sectional elevation of one modifi- 
cation of the hygrometrical mano- 
meter, or instrument for mea- 
suring, by the elastic force of a 
volume of confined air satu- 
rated with moisture, the variations 
in the pressure or density of the 
atmosphere. Where the instru- 
ment is to be stationary and used 
for observations upon land, it is 
preferred to fit it to a pedestal base 
or foot piece A; this may be made 
of metal or wood, according to the 
style in which the instrument is 
to be fitted up. The base must, 
however, be sufficiently heavy to 
ensure the steadiness of the instru- 
ment. To the upper part of the 
base a short tubular socket B is 
attached by means of a screw and 
nut or other attachment. Within 
the socket B, is fitted a glass tube 
C, the lower end of which is 
sealed; the tube may be fastened 
into the socket with marine glue 
or other cement, or be firmly im- 
bedded in some yielding material, 
to prevent the tube from fracture, 
when suddenly moved. The tube 
C, which forms a cistern to contain 
the fluid with which the instru- 
ment is worked, is preferred to be 
from fifteen to thirty inches in 
length more or less, and of about 
two inches in diameter. To the 
upper extremity of the cistern C, 
is adapted a brass collar D, to 
which a cap F, is serewed, thus 
enclosing the internal parts of the 
instrument to protect them from 
injury, or from being tampered 
with. Within the cistern C is 
suspended a second glass tube F; 
this tube may vary from twelve to 
twenty-six inches in length, and 
from one-half to three-quarters of 
an inch in diameter. The upper 
extremity of the tube F is sealed 
by the blow-pipe and cemented 
into a brass cap G, the upper part 
of which is hollowed out to form a 
socket for the ball H. From the 
centre of the ball H, a screw I, of 
about four inches in length, pro- 
jects upwards; this screw passes through the plate J, and is secured 
to it by the milled edged nut K. The tube F is suspended within the 
cistern C, by the plate J, which rests upon the edge of the collar D, 

















“and in this manner the tube F, by means of its ball and socket 
doint, swings freely in the cistern C. The plate J has upon its peri- 


phery two small prepectiops which fit inte corresponding notches 
this arrangement prevents the plate from turnipg 
round when once placed in its proper position. By means of the nut K; 








which works on the screw I, the tube F may be raised or lowered in 
the cistern C, as required. The cap E is locked to the instrument by 
means of a short spindle L, which passes through a tube projecting 
downwards from the cap E; the spindle L is made with an external 
screw that fits a corresponding screw in the tube. The lower end of 
the spindle L fits into a hole made for the purpose in the plate J; and 
the upper end of the spindle is squared to receive a box ended key 
M, by means of which the spindle L is screwed up or down, and 
thereby lock or unlock the cap E. The lower end of the tube F is 
cemented or otherwise fastened into a socket N, into which a metal 
plug O is screwed: the upper part of the plug is made with an ex- 
ternal screw, to connect it with the tube P. The upper portion of 
the plug O, is hollowed out to form a small chamber or conical valve 
seat; the bottom of the recess terminates in a tubular passage ex- 
tending downwards through the plug. A triangularly shaped piece 
of metal or wire is passed through the tubular passage in the plug, 
on which is screwed a ——— or other shaped valve Q, which fits 
accurately to the valve seat in the pg O. To the lower extremity 
of the valve stem is attached a hollow metal float R, the buoyancy 
of which serves to raise the valve Q, and thus-to open a communi- 
cation between the cistern C and the tube F, when the former is 
—. filled with fluid. The bulb of a standard thermometer S is 

nserted into the upper part of the tube P, and fastened firmly therein 
by means of marine glue or other suitable cement; the bulb of the 
thermometer may, if necessary, rest upon a plug of cork or other 
support fitted into the tube P. Asmall hole T is made through the 
tube P, immediately under the thermometer bulb, which allows the 
liquid in the cistern to from the tube Pinto the tube F, and thus 
form a communication between the barometric tube F and the cistern 
C. The stem of the thermometer is engraved and graduated into 
degrees in the ordinary manner, and a portion of the tube F is divided 
into inches and tenths of the same, corresponding to the ordinary 
barometric scale, and figured accordingly, that is to say, from twenty- 
seven to thirty-one inches. The fluid made use of to organise this 
instrument is, by preference, water, slightly coloured for the con- 
venience of observation. Prior to adjusting the instrument for use 
a quantity of the coloured fluid is poured into the cistern C, until 
it reaches a height of about four inches more or less. The plug O is 
now to be unscrewed from the tube F, and a sufficient quantity of the 
coloured water aS therein to stand to the height of six inches 
when inverted. The plug O is replaced and the tube rapidly inverted, 
so that the valve may close without allowing the fluid to escape ; the 
height of the fluid is now regulated by careful manipulation, as to 
stand at twenty-nine inches on the barometric scale. The tube F, 
with the enclosed thermometer, is now to be lowered into the cistern, 
and its height carefully adjusted, so that the level of the fluid both 
in the cistern andthe barometric tube stands at twenty-nine inches of 
the barometric scale. 

In making these adjustments it is also preferred that the thermometer 
is so arranged that the sixtieth degree of its scale likewise stands at 
the same level, namely, the line indicating twenty-nine inches. The 
immersion of the lower end of the tube F in the cistern C causes the 
metal float R to raise the float R, which carries the valve Q ; the 
tinged water consequently flows up through the plug O and through 
the hole in the tube P into the tube F. When the water stands at a 
level in both the cistern and the barometric tube F,a mark should be 
made upon the exterior of the tube C, to indicate its height, so that 
a small quantity of the tinged water may be added from time to time 
to supply loss by evaporation; this loss will, however, be very small. 
The instrument being thus adjusted, the volume of air above the water 
in the cistern C, and to which the external air has access, is acting by 
its elastic force against the volume of aqueous vapour contined within 


the barometric tube F. Any variation in the pressure or density of | 


the atmosphere is indicated by the rising or falling of the column of 
liquid in the barometric tube f, the height of the barometric column 
and the temperature, as indicated by the thermometer, being read off 
simultaneously. By means of a short arithmetical operation, the 
hygrometrical condition of the atmosphere is also readily obtained 
for each degree of temperature. Ninety degrees are taken as an 
equivalent for dry atmospheric air, and sixty degrees for air moist to 
saturation, the mean of the two numbers being seventy-five. Ninety 
is used as a constant number in reducing observations to obtain the 
dew point. Thus, if the temperature of the air is sixty degrees, this 
number added to ninety equals one hundred and fifty, the mean of 
which is seventy-five, from which subtract sixty, leaving fifteen; 
divide the fifteen by two, the quotient is seven and five-tenths; this 
being subtracted from sixty, gives fifty-two and five-tenths as the 
dew point. If the temperature is seventy, this added te ninety is 
one hundred and sixty, divided by two, leaves eighty; subtract 


seventy and divide the quotient ten by two, which leaves five, and 
this number being subtracted from seventy leaves sixty-five as the 
dew point. In this manner all the higher and lower numbers of 
the thermometric scale may be reduced, and the instrument 
thus becomes, in addition to its other qualifications, a first class 
hygrometer. In fitting the instrument up for use upon land, 
the ball and socket joint may be dispensed with, and in lieu thereof 
the cap of the barometric tube F may terminate in a tube having 
at it its upper extremity a stop-cock. ‘The exterior of this tubular 

e has a screw thread cut upon it, to which a nut is fitted, so 
that the barometric tube may be adjusted as to height. It is pre- 
ferred to make the stop-cock with an ivory or silver mouthpiece, so 
that upon opening the stop-cock the lips may be applied to the mouth- 
piece and the coloured fluid drawn up into the barometric tube F; the 
stop-cock is then shut and the fluid allowed to find a level. The 
adaptation of the stop-cock affords great facility in adjusting the 
height of the fluid within the barometric tube of instruments con- 
structed for observations upon land ; the valve of the barometric tube 
being opened either by the tloat resting upon the bottom of the cistern 
or by its buoyancy in the liquid. 

In arranging this instrument for use as a substitute for the ordinary 
marine barometer, the instrument must have the ball and socket 
fitting at the upper extremity of the barometric tube ; the foot A and 
the socket B are dispensed with, the instrument being hung up by a 
hook on the cap E. In the arrangement of the improved marine 
barometer it is preferred to engrave the barometric scale upon a me- 
tallic tube which surrounds the barometric tube. A portion of this 
tube is cut away to the extent of the rise and fall of the barometric 
column, the scale being engraved in the usual manner upon the margin 
of the opening, so that any variation in the height of the column may 
be readily observed and accurately measured. This tube ia raised 
and depressed by means of a nut and screw at its upper orecee 
by this means the tube is readily made to follow the variations in the 
— of the barometric column, and being set from time to time to 
the level of the fluid, the slightest variation in the pressure and density 
of the atmosphere is instantly indi The ther y 
conveniently arranged in front of and at the upper part of this baro- 
metric scale tube. The mode of charging the instrament with the 
coloured fluid and of adjusting its height is the same as in the modifi- 
cation first described. In order to shorten the barometric instrument, 
and thereby render it more portable and convenient in other respects, 
the tube is bent to half its length, more or less. 
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Ramway Marrers.—The ttaffic of the principal French railways 
shows a diminution this year as\compared with the corresponding 
period of 1857. The net profits of the Great Western of Canada, in 
the half year ending Jan. 31, were 494,115, which will admit of a 
dividend at the rate of five-and-a-half per cent. per annum. The 
railway calls, announced for the ‘first four months of 1858, amount to 
£5,586,430. sa Sees 

Mr. Carrp’s AGRICULTURAL Statistics Bitu.—This bill is now 
printed. Its object, according to the preamble, is to ascertain yearly 
the extent of land under each kind of crop in England and Wales. 
Clause 1 provides that the Board of Trade shall take measures to 
obtain a yearly return of land held by each occupier, and the nature 
of its produce in all farms aboye five acres. By clause.2, overseers are 
to furnish extracts from the rate-book las to ‘rate last made for the 
relief of the poor, and to note all chan in that respect that have 
come to their knowledge. Clausé 3 provides for the appointment of 
| collectors and receivers of returns; apd clause 4 for that of tors 
of agricultural statistics. Clatise 5 provides for returns bel led up 
| by occupiers; and clause 6 for authorising persons appointed to enter 
| upon any land and to procure such retarna, in case of occupier refusing 

to make them. By chines 7 no particulars of individual returns are 
to be divulged or used for any other purposes than those con- 
templated by the Act. By clause 8 abstracts are to be made and pub- 
lished by the Board of Trade annually. By clause 9 proper persons 
| are empowered to inspect rate-books, parish and tithe-commutation 

maps, and to take extracts on tracings as required without charge for 
| same. Clause 10 empowers Commissioners of the Treasury to appoint 
| and pay proper persons for carrying the Act into effect. Clause 11 
| provides for levying and recovering penalties for neglect of daty, 
| be. &c.; and clause 12 gives to magistrates summary jurisdiction. 

But no penalty can be recovered after a lapse of six months. Clauses 
| 13 and 14 explanatory. ‘The three schedules annexed to the Act are 
extremely simple, and such as every farmer may easily fill up with 
but little trouble. 
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MACKELCAN’S 


FLOATING DOCKS. 


PATENT DATED 8TH SEPTEMBER, 1857. 
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Tne object of this invention, by George Josiah Mackelcan, engineer, 


of Falcon-street, London, consists in so constructing floating docks or | 
ship-lifts that they may be sunk to the bottom of the water, or to | 


any depth necessary to receive a ship, and may then be caused to 
float or rise, until the ship is lifted out of the water. This is accom- 
plished by filling or partially filling pontoons with water or air at 
pleasure, thus causing the dock to sink or float with any required 
degree of buoyancy. 

Figs, 1 and 2 show a section and side view of a dock constructed 
according to this invention, both sides of the section being precisely 
the same. The illustrations refer to a dock or lift adapted for use in 
an open sea, harbour, or river, in which a pump is used for the pur- 
pose of discharging the water; @ are the pontoons; }, hollow columns ; 
¢, abutments to the columns; d, steps for shoring against, as they and 
the ship rise simultaneously out of the water; e, girders, which 
stretch from end to end of the dock, and unite the pontoons ; 7, blocks 


on which the keel of the ship rests; g, planking; A, partitions across | 


each pontoon ; 2, shores ; 7, upright feed pipes, one of which descends 
through each of the columns, to near the bottom of the pontoons, and 
are united to the main conducting pipe, which passes over the 
columns and supplies the pumps & ; J, m, engine and pumps; A, paths 
or gangways along each side of the dock o. Light caissons, air and 
water-tight, are sometimes used between the columns as floats or air 
vessels. When thrown open there is access to the ship between the 
columns; p, valves to admit water to the pontoons, when the dock is 
to be more or less submerged, which are under the control of the 
workmen upon the gangways, 

The patentee describes in his specification a modification of the 
above arrangement, in which the pontoons are sufficiently submerged 
to receive a ship over them in a tideless sea, a syphon in this case 
bogged oe. to empty the pontoons, with the same arrangements, 
as above described, of upright feeders and horizontal conductor to the 
main descending outlet, communicating with a subterranean recep- 
tacle, from which the water may be pumped at pleasure. By the use 
of a syphon great economy. of both time and labour is said to be 
effected, for when once the syphon is exhausted of air, it may remain 
full of water, and an enormous atmospheric pressure is always avail- 
able, and may be brought into action at pleasure, to expel the water 
from the chambers. When many ships are to be brought under 
repair at the same time, a cradle on wheels or rollers may be sunk on 
the lift, and when raised to the level of a prepared slip or wharf, each 
ship may be rolled off the Jift on to the slip or wharf. When this lift 
is used to raise sunken ships, the dock or lift may be constructed 
without the upright tubes or floats, in which case some of the cham- 
bers will remain permanently filled with air, as a counterpoise to the 
specific gravity of the dock, and the others be emptied of water, and 
filled with air by flexible tubes. 





RAMIE’'S PERMANENT WAY. 
Parent DATED 4TH SEPTEMBER, 1857. 


Tuts invention, by C. W. Ramié, of Camberwell, consists, firstly, in 
a mode of supporting the rails of railways by means of a hinged or 
jointed sleeper (constructed in two or more parts of cast or wrought 
iron), the sides of which incline upwards, as described in a former 
patent, the wings being jointed together near to their lower ex- 


tremities, so that a weight pressing upon the rail shall (by the | 








P e of the inclined surfaces of the wings upon the ballast) cause 
the chairs or jaws which are formed upon or attached to the upper 
side of each wing of the sleeper to grip and hold the rail firm] 

between them ; and secondly, in a mode of securing rails in or to their 
chairs by clips or jaws resting or abutting on the chairs, so that 
pressure upon the rail shal! cause the jaws to close and hold the rail 
firmly between them Chairs thus constructed may be used in con- 





| nexion with wooden or other sleepers, and formed with or attached to 
metallic sleepers. rr 

| Fig. 1 represents a transverse section of one of several modes of 
| carrying out the first part of the invention ; ais a double-headed rail, 
supported by a hinged or jointed sleeper, the wings b of which resting 
upon the ballast incline upwards, and are jointed together at c, their 
upper surfaces carrying or having attached thereto the jaws d. The 
bolt ¢ is shown as one of many methods whereby the sleeper may be 
secured to the rail when thought advisable. Fig. 2 shows one 
modification of a chair constructed according to the second part of 
the invention, and used in conjunction with a bow! sleeper, which is 
shown in section, in order to exhibit the chair. In this modification 
the rail « is supported by the lower part of the jaw d, which rests and 
turns upon the curved abutment m, cast upon or attached to the 
sleeper s. The jaw o rests against the abutment n, and is at liberty 
to move vertically with the rail. The effect of pressure on the rail 
| will cause the jaw to turn slightly upon its abutment, and compress 
| the parts firmly together. The key p passing beneath a projection 
formed on the abutment n is employed to prevent the jaw from rising, 
and may be made taper in form, so that when driven it shall draw the 
jaw o firmly down upon the rail. 


SCOTT’S KNIVE CLEANING MACHINE, 
Patent DaTeD 5TH SeptemBeER, 1857. 


Tars invention, by Uriah Scott, engineer, of Camden-town, consists 
in coiling buff leather, felt, or other similar material, and placing 
such coil in a cup, leaving a portion of the coil to project beyond the 
edge of the cup, so as to form the cleaning portion of knife cleaners ; 
two cups being used, the knives being placed between them; or, 
instead of this arrangement, the cups may be made with grooves to 
hold the leather, &c., in place. 
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The illustration shows a cross section of a knife machine: a, a, are 
| cog wheels and shaft; 6, 4, circular cups containing coils of buff 
| leather ; ¢, ¢, steel springs to press the cups close together; 7; handle ; 
9, 9, side plates; h, h, spindles for cups and cog wheels to revolve on. 
The hole at the upper part of the case serves for the introduction of 
the cleaning powder into the machine. 


Nouxqvam Dormiunt.—The distance over which mails are now 
conveyed within the United Kingdom by railways, mail! coaches, &c, 
steam packets, boats, and foot passengers, is nearly 130,000 miles per 
day. 

Raruway CoMMuNIcATION BETWEEN LoNDON AND MANCHESTER. 
—At a meeting of the general purposes committee of the Manchester 





city council, we understand that a resolution was passed to the follow- 
ing effect:—“That without desiring in any way to enter into the 
disputes which have arisen between the competing railway companies, 
this committee is of opinion that a second railway communication, 
with undivided responsibility, between this city ond London would be 
a great public advantage, and recommend the council to present a 

tition to Parliament in favour of legaiising the mnion between the 

anchester, Sheffield, and Lincolnshire and Great Northern Railway 
Companies.” 





LORD CLARENCE PAGET ON THE ROYAL NAVY. 
(From the Mechanics’ Magazine.) 


Ir men would say only what they know to be true, or if they 
would leave unsaid what they know to be untrue, it would be a 
glorious thing for the world. But shortsighted men fancy they 
can promote their own interests, perhaps, even, the interests of 
society, by the confident assertion of that which they know to be 
untrue, or by the romance and exaggeration which they associate 
with the truth. We are led to make these remarks by the report 
of Lord Clarence Paget's speech on the Navy Estimates. Any 
man who knows, as we do, how difficult it is to get the Govern- 
ment authorities, and, indeed, any other authorities comfortably 
situated, to undertake the responsibility and anxiety of making 
experiments and innovations, cannot but feel vexed when excuses 
are given them for refusing to listen to expostulation and receive 
advice. And such excuses are given them when the men who 
stand forward to 2 rad the popular feeling misrepresent 
facts and propose ridiculous schemes. 

Objections have very properly been made for years past to the 
construction of the huge three and four-storeyd floating towers, 
which, compared with long, low batteries, can neither fight nor 
ron; for their guns are so high that they must be of small 
calibre, or the ship could not bear them; and she herself is so 
short, that she has but little room for guns and fuel, while the 
resistance to motion is at least as great as in a ship of twice the 
length. But Lord Clarence Paget, in endeavouring to enforce 
this principle, is reported to have made the following grave mis- 
statements with reference to the ships composing the English 
Navy, vis., that “not a man-of-war steamer could carry 4 
months’ provisions ; not one could carry 4 days’ coal.” 

Now, what are the facts? The Albert, a first-rate, 
carries coal for 8 days’ full steaming, or 16 days’ ordinary steam- 
ing. The 90-gun ships, Agamemnon, &c., algo carry 8 days’ 
coal, One, at least, of the 21-gun corvettes carries coal for more 
than 13 days, and some of the sloops for more than 16 days. 
The very smallest guuboats have fuel for 10 days, and his own 
ship, the Princess Royal, carries fuel for more than 7 days’ full 
steaming, or for about 15 days’ ordinary steaming. Then, with 
regard to provisions, one example occurs to us immediately, in 
the Agamemnon, of a ship which carries five months’ provisions 
for her 860 men. 

How can Lord Paget expect that any proposals of his will be 
treated with respect by the authorities whom he so unscrapu- 
lously traduces ? 

Let us look now at what he proposes. He told the House that 
he had drawings and models made by an emiuent ship-build 
in conjunction with a first-rate engine-builder, of a man of war 
“ carrying 12 pivot guns, of 95 cwt. each, under a covered deck, 
the tonnage not more than 2,600 tons, carrying 16 days’ coal 
under full steam, with a speed of 13 knots, to carry six months’ 
weer for 500 men, with a draught of water not more than 
21 feet.” 

The Shannon, 50-gun frigate, happens to be about the size 
proposed; her burthen is rather more than 2,600 tons. Let ua 
examine the proposition by the aid of what is publicly known 
about her. She has 6 inches more draught of water than Lord 
Paget’s design, yet, with engines of 600 horse power, she can 
only realise between 11 and 12 knots, and carry coals for 54 
days, that is about 350 tons, with 4 months’ provisions for 500 
men. How he would get 1} knots more speed out of her with- 
out increasing her engine power we know not ; but, supposi 
no increase, he would yet have to find room for two months 
more provisions, and for three times the quantity of coals, i.e, 
for 600 or 700 tons more than she carries. The scheme is plainly 
impracticable. Nothing less than a vessel of 4,000 tons mea- 
surement could do what is here proposed. In other words, it 
would require a ship as large and costly as the Marlborough, 
which carries 131 guns, to take Lord Clarence Paget’s 12 guns ! 
Yet this gentleman coolly tells the House that until a committee 
of naval officers is called together, and asked for their opinions 
on the sabject of shipbuilding, we shall never get any thoroughly 
efficient ships built. 

We hope the Government will never be induced to do such a 
very stupid thing, The architectural notions of Lord Paget are 
probably quite as good as those of naval officers generally, for 
there are more things in shipbuilding than are dreamt of in their 
philosophy. 








NAVIGATION oF THE Danuse.—The allied commissioners appointed 
to inquire into the navigation of the Danube have nearly concluded 
their labours. The engineers of the commission have each made their 
estimate and choice of channel. The difference between the Sulina 
and the St. George’s party lies in the difference of their estimates. 
Mr. Nobling, the Prussian engineer, estimates the opening of the 
northern or Kedriles mouth of the St. George at 1,600,000 ducats, and 
for further works which he considers as indispensable, such as a tracking 
path up the river, the rectification of the Olinka Channel, &c., 
1,400,000 ducats—in all 3,000,000 ducats, or £1,500,000 sterling, while 
at Sulina he thinks about 1,100,000 ducats, or about £550,000, 
sufficient. According to Mr. Hartley's estimate the proportion be- 
tween the expenses required for each branch would not be p+ 
than four to three, that is, £1,000,000 at St. George's, and ,000 
at Sulina; at each mouth, then, the cost of farther advance would be 
£100 per foot forward. The difference in these estimates is in some 
measure to be attributed to the fact that the Prussian engineer prefers 
to use stone throughout, while his English colleazues propose to revet 
the banks with timber piling, protected by “ pierres perdues” at the foot, 
for such distance as fe hopes that the banks will form behind his 
piers into dry land; thenceforward he is for stone works, after the 
usual fashion.— Times. 


Forxian Jorrincs.—The French Government contemplate 
the construction of works to prevent the recurrence of inun- 
dations, which periodically occasion such terrible disasters in the val- 
leys of the Rhone and the Loire. The valleys of the Garonne and the 
Seine are also to be efficiently protected. The cost is estimated at 
32,000,000f. The Emperor has purchased about 10,000 hectares of 
land in the Landes, a sandy barren track which stretches along the 
sea shore, between Bordeaux and the Pyrenees. Draining on a very 
large scale is in contemplation. Vienna advices state that the demo- 
lition of the fortifications has commenced. These constructions were 
commenced 880 years ago by Maximilian J., at the time of the advance 
of the Turks on Vienna, but were not completed until 1663, under 
Leopold I. The railway interert in France is in such a drooping con- 
dition, that the Emperor has personally undertaken the superintend- 
ence of an investigation into the causes of the prevailing depression, 
and also of the embarrassed state of the money market. A commis- 
sion, consisting of MM. Fould, Magne, Rouaher, De Morney, De 
Vuitry, De Germiny, Baroche, and Bartholomy, has already met 
several times at the Tuileries, his Majesty presiding. The Emperor 
has declined to suppress the payment of a fee by all persons entering 
the Bourse, or the imposts on railway shares. A suspension of works 
on certain branch lines has also been refused, but the relations of 
companies with the State are to be taken into consideration, Official 
reports from the Russian possessions on the River Amoor state that 
extensive fortifications have been erected, destined to become, in case 
of need, the centre of operations against China, Formidable batteries 
have been raised at the mouth of the Amoor, so at to be able to defend 
the entrance against hostile fleets. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








HIGH AND LOW PRESSURE STEAM. 


Srr,—Those of your readers that are not possessed of Paiahour’s 
work on the steam-engine will, I feel sure, think my time ana 
= space applied to a better purpose, if I simply explain how 

ambour obtained his elements, the proportion he assigns to 
each, and the manner he combines them to form his table of the 
volume and pressure of steam, from 1 1b. up to 240 1b. pressure 
per square inch, as thus they will be enabled to see for them- 
selves into what “J.B.” implies is the mystery of mysteries closed 
to vulgar minds. I say I feel sure your practical and common 
sense readers are more likely to thank you and me for such 
useful information than if I were to follow up “J, B.’s” frivolity, 
which, so faras we can judge from the evidence presented, is 
either the offspring of his vanity, or the meaus by which he hopes 
to involve the truth of the matter in obscurity by enveloping it 
in an everlasting Scotch mist. 

For the above purpose I call your readers’ attention to the 
solid foundation from which Pambour starts. He says (page 45 
of his work on the locomotive engine), “the extreme difficulty of 
researches of this kind, if it be desired to attain results really 
exact, and the danger attending them, had prevented the experi- 
ments from being carried farther.” After thus alluding to the 
limited range of previous experiments he goes on to say, “ but 
to the Academy of Sciences of the Institute of France we are 
indebted for a complete table on this subject. The Academy 
confided the conduct of these delicate experiments to two distin- 

uished scientific men, MM, Arago and Dulong, who evinced 
in them every nicety that a perfect knowledge of the laws of 
natural philosophy could suggest, to avoid the ordinary causes 
oferror, Never were researches of this kind conducted on so 
vast a scale, nor with more accuracy. The pressure of the steam 
was measured by effective columns of mercury, contained in 
tubes of crystal glass, which together extended to the height of 
87 feet English, The instruments were constructed by the most 
skilful makers, and no expense was spared. Therefore the 
greatest degree of confidence is to be attached to their results, 
These beautiful experiments furnish a complete series of obser- 
vations from the pressure of 1 atmosphere to that of 24.” 

In the way above described we see the matter was determined 
experimentally up to 350 1b. on the square inch, and was found 
to agree with the mode upon which l’ambour has constructed 
his table given in the work referred to, which extends from 1 lb. 
to 240 1b. per square inch. By the foregoing experiments we 
see confirmed what had been determined by the soundest thinkers, 
the best experimenters, and the most practical philosophers Eng- 
land has ever produced ; I therefore propose to render the matter 
so plain, that all who have learned to read, and the multiplica- 
tion table, can examine the matter for themselves. To do so, I 
shall take off the mathematical dress in which Pambour pre- 
sents the subject to his readers, and thus lay bare the facts of the 
case, or as suine would say, the rationale of the subject. 

By the experiments referred to we learn it was determined 
that the pressure of the steam at 212 deg. was 14°706 lb. per 
square inch, that its volume, compared with the water that 


- produced it, was as 1,700 to 1, and that the increase of volume 


due to iverease of temperature, had a fixed relation to the 
density of the steam, and is expressed by Pambour as being 
*00202 per cent. for each 1 deg. of increased temperature. These 
relations, of course, refer to steam in its saturated state, or the 
state it is ordinarily found in the steam-engine. 

Pambour having tle volume thus determined experimentally, 
and fixing upon 32 deg. as his starting point in relation to tem- 
perature, he finds 180 deg. more heat in the steam at 14°706 lb. 
pressure than the fixed temperature of 32 deg.: this 180 deg. 
multiplied into:00202 give ‘3636 as the percentage of increase due 
to temperature at 212 deg. The next step is to find the figures 
that 3636 per cent. of will give the 1,700. These figures are 
1246°7 ; multiply these into 3636, and the result is 1,700. His 
next step is to multiply 1246°7 by 14°706 as the lb. pressure, and 
80 get the volume pe to density at 1 1b. pressure, and a sup- 
posed temperature of 32 deg.: hence, 12467 multiplied into 
14°706 gives 18,333 as the volume due to density, at 1 Ib. pres- 
sure. But the number Pambour gives in his work referred to is 
18,329. This is aslight mistake of Pambour’s, but it is one of 
no importance. The 18,329 is the one fixed fact, and, taken in 
conjunction with is the other fixed fact of the per cent. of *00202 
for each 1 deg. of increased temperature above 32 deg., we have 
the key to all his calculations upon the pressure volume and 
temperature of steam, and also to the most accurate method of 
determining the value of steam used expansively. 

Pambour's table of the pressure, temperature, and volume of 
steam commences at 1 lb. pressure and 102:9 deg. temperature, 
and goes up to 240 Ib. pressure and 400 deg. temperature. | 
will now illustrate what is set down above by giving, in the 
plainest form, the volume Pambouf shows in his table at1 Ib. 
pressure, and also that at 240 lb, pressure; and as all the inter- 
mediate volumes are found in the same way, those who choose 
to do so can prove the rule for themselves. As I have said 
Pambour gives 18,329 as the volume due to density at 1 Ib. 
pressure, and 32 deg. temperature, and as the difference between 
32 deg. and 102°9 deg. is 709 deg., then 70:9 deg. multiplied 
into ‘00202 gives ‘143218 as the per centage due io temperature 
at 1 1b, pressure; this multiplied into 18,329, gives 2,625 to be 
added to 18,329, and thus makes 20,954, which is the volume 
opposite 1 lb. pressure in Pambour’s table. To arrive ct the 
volume due to 240 |b. pressure and 400 deg, temperature, first 
subtract 32 dez. from 400 deg, which leaves 368 deg., multiply 
this into 00,202 as before, and the per centage is for increased 
temperature ‘74336 ; divide 18,329 by 240 as the pounds pres 
sure, and the result is 76°37 as the volume due to density at 
240 lb. pressure ; multiply this by -74,336, and the volume due 
to sensible heat or increased temperature in this instance is 
5677, which added to 76 37, gives 183:14 as the volume, or as 
Pambour in his table gives it 133, as the volume of steam to 
that of the water it contains at 240 lb. pressure. It is scarce 
necessary to add that the pressures treated of in Pambour's table 
are those of 1 ib. absulute and upwards. 

We come now to my table given in Tar Enarneer for 4th 
December, 1847, In this case the 18,329 is divided by 400 as the 
pounds pressure, and the result is 45°8225; the temperature in this 
case is 444 deg, deduct 32 deg. and multiply the 412 deg. into 
the decimal -00202; the result is ‘$3224 due to temperature ; 
multiply this into 45°$225, and the result is 84 within a fraction ; 
so that, at 400 1b. pressure, the steam is in volume as 84 is to 1, 
when compared with the volume of water which composed it. 

We have in the 62nd part of a cubic foot of water 27°87 cubic 
inches, which, multiplied by 84, gives 2,841 cubic inches of steam 
at 400 Ib. pressure, and this is equal to fill a cylinder 
having 32°25 square inches area, and 6 feet stroke, and 17 cubic 
Tnches to spare. In my table referred to there is an error of 
transposition, but not of actual excess. I have therefore put the 
matter in the above form, and now show what is the transposi- 


tion referred to. This will be best understood by stating that in 
columns 3 and 4 of the table is given the power of the steam 
due to sensible heat. The absolute amount of power stated in 
these columns, 3 and 4, is right in quantity, but wrongly appor- 
tioned to the different expansions. 

i> correct apportionment is, that in columns 3 and 4 the 
fii pressure effect is 54°571 horse-power, and, in expanding 
from 400 lb. to 200 Ib., it should be 38°03 horse-power ; from 
200 Ib. to 100 1b., it should be 82°584 horse-power ; from 100 lb. 
to 50 lb., it should be 27-021 horse-power ; from 50 Ib. to 25 Ib. 
22918 horse-power; from 25 lb. to 124 lb, 18°18 horse- 
power; from 12 lb. to 6} lb., 15°15 horse-power; from 6} Ib. 
to 3} lb., 11°921 horse-power; and from 3 lb. to 1y’y lb., 9°636 
horse-power. It will be seen that the total of these expansions 
is one horse-power more than at the foot of column 4 in the 
table; as in the table and eolumn 38, the total is 229 horse- 
power, as due to sensible heat, as stated above, it is 230 horse- 
power. The power due to density and latent heat is right in 
apportionment and quantity in the table, namely 636°664 horse- 
power ; so that the total is one horse-power more after my cor- 
rections than before, and stands at 866°66 horse-power. As my 
critics may have much to say upon this matter, I defer all fur- 
ther comment upon it until a future time; but I will explain, 
in as few words as possible, how 70 per cent. and the numbers 
jin the table came to stand as they do. The table was con- 
structed in June, in the year 1843, at the time that Ericsson’s 
hot air ship was going to do such wonders; and in order the more 
clearly to show the fallacy of the anticipations of superiority in 
hot air over steam, the per centage due to sensible heat was 
made to act and show in the same way as the heat imparted to 
hot air does. For this purpose, instead of dividing 18,329 by 
400 lb., I divided 20,954 by the 400 Ib. pressure, as representing 
the volume of steam at 1 1b. pressure, when density and sensi- 
ble heat are taken together. Now, it will be seen that the 400th 
of 20,954 is 52385; the 400th of 18,329 is 45°8225, and that 
83 per cent. of 45°8225, or 70 per cent. of 52°385 produce the 
same total within a fraction. This explanation will show bow 
the table came to be given as it is, when it is recollected that it 
was made to serve a double purpose, namely, that of showing 
the absolute power in the steam so used, and the analogous 
effect of sensible heat in the steam, to that claimed for Ericsson’s 
engine. This will be seen by referring to the Mining Journal ; 
but I had forgotten this peculiarity. 

“J. B.,” in his last letter, says, that when the steam is supposed 
to have a volume inversely as the pressure, or, what is the same 
thing, when its temperature remains constant, and it doubles its 
volume by expansion, that then the absolute force or power is not 
75 per cent. I shall leave him to explain what it is, as Pambour 
and all other men who have studied the subject have never had 
any doubt upon this point ; indeed, it is difficult to see how any 
man should doubt upon it who really comprehends what is ex- 
pressed in the proposition. He also tells us that, with the same 
conditions, steam of 24 1lb., when expanded from 4 feet to 
5 feet, will have an average pressure through the last foot of but 
2}1b. With his conditions, I say, and so would Pambour say, 
that, at the end of the fifth foot, its pressure should be 
2°1835 lb., and the average pressure through that foot should be 
2:34175 lb.—that is, with “J. B.’s” conditions of the pressure 
varying inversely with the volume, or the temperature remaining 
constant. Whilst I maintain this, I admit that, with the tem- 
perature sinking as it naturally does do, the pressure would sink 
to 2 lb. only at 4 feet 6 inches, and the true nett result comes 
out rather better by taking it in that way than through the 
5 feet. What I have here said will, I trust, prevent my having 
to return to this question again. To “J. B.’s” chapter from 
Pambour I take no exception, as with Pambour’s views I agree ; 
although, as Pambour shows himself, the formulz by which he 
obtains the result “J. B.” has given, are not so correct as that 
upon which the table is formed ; but it admits of readier appli- 
cation, and is correct enough for all practical purposes. As 
“J.B.” may doubt what I say of Pambour's admission of his 
own formule, Pambour gives an instance at page 80, and says 
his table gives the true volume at 10 lb. pressure as 2,427 ; and 
his formule now under notice gives it as 2,417. 

“J. B.,” treating in his last letter on my vacuum, as seen in 
the indicator figures given with my letter in Tar Exornern of 
| Feb. 26th, says, the back pressure in that experiment was about 
| 74 1b. In answer, I say, that, as the vacuum; isa full average 8 lb., 
| so I suppose his atmosphere must be one of 15} 1b. per sq. in. 
I regret that Mr. Sutcliffe should have rendered it necessary for 
| me to object to any statement of his; but after nineteen years’ 
| experience with surface condensation, both in air and water, I 
| know for certain that the statements of Mr. Sutcliffe—that the 
| tubes split and that the condenser is slow in its action, or the 
piston has to make part of its stroke before it gets so good a 
| vacuum as upon the injection method, are not borne out by my 
| experience. I have used some thousands of copper tubes, and 
| that in air and water condensers, and have never found them 
| split or give way at the joints. I should think his experience 
must have been with brass tubes, as they will sometimes crack 
in the same way as a barometer tube, after it has had a wire 
up the inside of it; but the thing is quite a fallacy if applied to 
copper tubes. My experience has also proved that there is a 
more uniform vacuum produced in my condensers than the in- 
jection mode gives. In proof of this let him look at my indi- 
dicator diagram. Ifthe area of admission into the condenser is not 
duly proportioned, then such effect on the vacuum as he refers to 
does take place, but not otherwise. The question of filth on the 
tubea, either inside or out, is effectually provided against in my 
condenser; the objection on this head is one that is very much 
magnified. I have had acondenser working for seven years in the 
air without any perceptible diminution on its condensing effect, 
and for longer periods in water. But if any one will take the 
trouble to understand how my condenser is made, as set forth by 
my specification of April 3rd, 1847, they will see it can be taken 
to pieces and cleansed with acid as clean as when the tubes came 
from the tube maker, and put together again in a few hours, or 
a mere fractional part can be so done at a time, leaving the other 
performing its work. But there is no end to answering all the 
fancied difficulties ; nineteen years’ experience has shown me the 
real ones, and I have practically removed them. But lest Mr. 
Sutcliffe should think I have more interest at stake in condensing 
the steam direct than in other ways, I may as well say, that I have 
as much interest in the one way as the other, as my condenser 
is adapted and patented for both. Thus viewed, I am in- 
different upon the subject, but I know which is the best, and 
so will Mr. Suteliffe, when he has had as much experience in the 
matter as I have had. 1 would have rather passed over Mr. Sut- 
cliffe’s remarks, as he has put his shoulde: to the wheel on the high 
pressure side of the question; but to have done so would have 
seemed as if I assented to his statements upon this subject. He 
gives a long list of patents, and some remarks equally positive 
in connexion therewith. But the fact is, that with the exception 
of Mr. Hall and myself there has been less steady perseverance 
bestowed upon this subject than any one connected with the 
steam engine. There may have been a number of patents, but 














even they are less numerous on this subject than upon most 
other subjects connected with the steam engine. 
Pimlico, April 7th, 1858. T. Crappock. 





NEWCASTLE BOILER EXPERIMENTS, 
Sir,—I have carefully examined the reports of the Newcastle 
experiments, and also Mr. Williams’ letters in your journal, and I 
confess that I cannot see that any case has yet been made out 
against tubular boilers, or rather against boilers with horizontal 
fire tubes or flues. Tubular boilers having water inside the 
cubes do not appear to have been called in question. 

In the first place, the authors of the reports tell us that they 
found the heater of 320 square feet of surface to be of very 
little use, only extracting 40 deg. or 50 deg. from the products 
of combustion passing off at 600 deg. If we suppose the 
initial temperature produced by the combustion to be 3,000 deg. 
Fahrenheit, we should have 2,400 deg. utilised, and taken up by 
the boiler without the heater, and 2,450 deg. utilised with the 
heater. The boiler, therefore, without the heater should evapo- 
rate two per cent. less than with the heater. As heaters are not 
generally employed, I propose to consider the effect of the boiler 
alone, and to deduct 2 per cent. from the quantities of water 
evaporated in the experiments. 

I find that about 75 cubic feet of water were evaporated ner 
hour by 749 square feet of surface exposed to heat or receiving 
surface, being at the rate of 10 square feet per cubic foot per 
hour, and that in some experiments 82, 83, and 87 cubic feet 
were evaporated per hour, being at the rate of 9 square feet of 
surface per cubic foot per hour. The consumption of fuel was 
small in proportion to the quantity of water evaporated, showing 
that the boiler would easily have evaporated more if the fires had 
been made larger, and the experimenters had been content with 
rather less economy of fuel. Even if we reckon the heater as 
part of the boiler, we have still 1 cubic foot evaporated per hour 
by 12 or 14 square feet of receiving surface. 

Now, in ordinary boilers, whether Cornish, wagon, elephant, 
or plain cylindrical, it is generally allowed that eight square 
feet of receiving surface, with a good fire, good coal, and 
good draught, will evaporate one cubie foot of water per hour, 
but that it is always preferable to give more surface, so that the 
boiler may not be expused to too intense a heat, and may last 
longer, and work with greater economy, aud with inferior coal 
or slack, 

Thus, many engineers allow 12 square feet, others 20 square 
feet ; and in the Cornish boilers at Old Ford the proportion, as 
shown by Mr. Wickstead’s experiments, varied from 36 to 185 
square feet per cubic foot per hSur, according to the amount of 
work, the number of boilers §n use, &c.; and, at the same 
place, some wagon boilers were,working nearly as economically 
with only 9} to 12 square feet of receiving surface per cubic 
foot per hour. Some engineers again allow 9 square feet of 
effective surface, and only reckon vertical and tube surface as 
half-effective. 

It will therefore be found that, as regards the quantity of 
steam produced per square foot of surface and the economy of 
fuel, the Newcastle tubular boiler is quite equal to any of the 
boilers of other constructions in ordinary use. 

Mr, Williams objects to the allowance of a certain number of 
square feet of receiving surface per cubic foot of water per hour, 
because a square foot of fire-box or of the fire end of a tube is 
more effective than a square foot of the chimney end of a tube. 
This fact is of course not denied, but it is no argument against 
the allowance of a certain number of square feet per cubic foot 
of water per hour. The result remains the same—that we 
obtain a certain degree of economy of fuel, or a certain amount 
of water evaporated by each pound of coal, by allowing a cer- 
tain number of square feet for each cubic foot of water to be 
evaporated per hour. It is scareely necessary to add that it is 
not sufficient merely to construct a boiler with this number of 
square feet; we must also furnish it with a fire-grate of suitable 
dimensions, and with a chimney or other means of obtaining 
sufficient draught, and provide sufficient sectional area of tubes, 
or flues, for the passage of the products of combustion. It is 
also advantageous to provide a flame chamber of considerable 
capacity between the fire and the tubes. These points being 
properly attended to, we find that we can evaporate one cubic 
toot of water per hour for every 8 or 10 square feet of receiving 
surface in the boiler. This expression must not be understood 
to mean that the 10 square feet next the chimney evaporate the 
same quantity as the 10 square feet over the fire; but that if a 
boiler has 800 square feet of receiving surface, it will be capable 
of evaporating 80 to 100 cubic feet of water per hour. 

This isa common calculation, and the Newcastle boiler con- 
firms it. 

Mr. Williams describes some experiments in Tur ENGINEER 
of 26th March, intended to show that the chimney end of the 
tube is not only inferior to the fire end, but so very much 
inferior as to be practically useless. Let us examine these expe- 
riments. The first two experiments show that the evaporation 
was twelve times as great per square foot at the fire end as at the 
chimney end of the tube. The third experiment shows the rate 
of evaporation to be nearly twice as great at the fire end as at 
the chimney end of the tube. What is the cause of the striking 
difference between twelve times and twice? The cause appears 
to be, that in the third experiment the fire was hotter, the 
average evaporation per square foot was much more than in the 
first and second experiments, and the apparatus was approxi- 
mating more nearly to the condition of an ordinary steam boiler. 
In the third experiment the evaporation in the first compart- 
ment of the tube was at the rate of 1 cubic foot from 19} square 
feet of surface, and that in the last compartment was at the rate 
of 1 cubic foot per hour from 35 square feet of surface, the 
average being 1 cubic foot from 28 square feet. 

Mr. Williams considers the fire end of this tube to be evapo- 
rating the maximum, or nearly the maximum quantity of which 
it is capable. This must be a mistake, as the evaporation m 
locomotive boilers is much greater. 

In the case of locomotives the Comte de Pambour has shown, 
by experiment, that a cubic foot of water is evaporated by 5 
square feet of total receiving surface, and that this proportion 
holds good in those cases in which the flame extends ¢ ympletely 
through the tubes; but that when the tubes are lengthened, or 
the draught diminished, so that the flame does not reach the 
ends of the tubes, the evaporation per square foot diminishes 
aud the economy of fuel increases. He found this rate of evapo- 
ration when the proportionate surface of the tubes to the fire- 
box was as 10 to 1: that is, 1 square foot of fire-box by 10 
square feet of tube surface evaporated 2°2 cubic feet of water per 
He found, however, that 24 per cent. of the water was 


hour. wat 
the liquid state 


not converted into steam, but carried over in 
with the steam, and was, therefore, only heated to the tempera- 
ture of the steam instead of also earrying off latent heat with it. 
This will reduce the actual evaporation about 20 per cent. 5 and, 
therefore, the 1 square foot of fire-box by 10 square feet of tube 
surface evaporated 1-76 cubic feet of water per hour. Now, if 
in Mr. Williams’ third experiment the tube surface next the fire 
was doing the utmost duty of which it was capable, the 10 square 
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feet could only evaporate 0°53 cubic feet, leaving 1-23 cubic feet 
to be evaporated per hour by 1 square foot of fire-box! I think 
that few engineers will give the fire-box credit for so great an 
amount of evaporation without further proof. It would amount 
to this, that in a locomotive of 100-horse power 70-horse power 
would be produced by the fire-box alone, and only 30-horse 
power by the tubes. 

Pambour tried some experiments with a fixed boiler in which 
the fire box was separated from the tube chamber, and he found 
that with a slow draught the tubes evaporated much less per 
square foot than the fire box, but that as the draught increased 
and the flame extended into or through the tubes, their evapo- 
rative effect approximated to that of the fire box. Mr. Williams’ 
experiments, as far as they go, tend to a similar result; but 
there eppears to have been so much heat lost by radiation that 
the last compartments were not kept up to the boiling point, 
and therefore the evaporation does not give a correct indication 
of the quantity of heat passing through, or of the proportionate 
effects which would be produced in a steam boiler properly 
clothed. 

I think, therefore, that the case against the tubular boiler kas 
not yet been established, and that we may continue to employ 
it, at all events until the filing of the specification of Mr. 
Williams’ new patent for “Improvements in Steam Engine 
Boilers,” which will be due on the 19th May, and then I presume 
we shall Jearn the true art and mystery of the construction of 
steam -boilers. C. 

7th April, 1858. 


SUGGESTIONS FOR RAILWAY SECURITY. 


Srr,—I wish to call the attention of railway companies and the 
public to some improvements that could be made in the 
arrangements of railway trains, tending very much to decrease 
the chances of accident. 

I would, in the first place, suggest that the look-out should be 
more suitably and equally divided between the driver and the 
two guards ; and that each of them should be held responsible 
for his particular duty. 

The driver, assisted by the fireman, should look forward to see 
the line is clear, avd to observe signals a-head ; he could feel by 
the altered motion of the engine if he should be detached from 
the brake van immediately behind the tender; all back signals 
should be communicated to him by the guard in that van. 

The guard of the van so placed should sit with his back to 
the driver upon a raised seat, and keep a constant look-out along 
the tops of the carriages, at the other guard’s signal lamps ; by so 
doing he would instantly perceive all signals from behind; and 
likewise when any part of the train became detached ; he could 
further observe any lamp or red flag (as described in Tue 
ENGINEER, page 283, col, 2) that was thrust up through the roof 
of any one of the carriages in which an accident had occurred ; 
he would also see by the jumping motion when any of them had 
got off the rails, and in all cases he could readily communicate with 
the driver. When the train stopped at stations he would of 
course attend to the passengers. 

The guard in the brake van at the back of the train should 
attend to the parcels, &c., and do all the writing ; while so em- 
ployed he could hear if any train was coming up from behind ; he 
could also give an occasional look out and see that the train was 
not separated. So soon as he had completed his other necessary 
duties he sheuld also sit upon a raised seat, but with his face 
towards the driver, to observe any defect in the train, and to 
make or receive signals to and from the guard in front. At 
stations he could also assist with the passengers. 

The advantages resulting from the railway companies strictly 
enforcing this arrangement, although inexpensive, would be very 
great to the public as well as themselves ; they would ensure a 
good look-out ahead, The work it is necessary for the guard to 
do, besides looking out, would be done by the one behind, who has 
always, at present, the great difficulty of certain communication 
with the driver ; while the guard in front, who can readily do so, 
by merely pulling a rope to attract his attention, would have 
nothing whatever to do but to watch in case an accident should 
occur; he might, therefore, be held responsible, in the strict 
sense of the word. 

But the great improvement required to prevent railway 
accidents from collision is, without question, a certain com- 
municator at all times, and in all weather, and a powerful brake 
applied equally to all the carriages throughout the train ; this 
would ensure simultaneous action from the driver and guards; it 
would prevent that dreadful crushing of the carriages, from the 
force of momentum, as also that almost equal crush from the 
rebound of the buffer springs; and it would enable a driver to 
stop the train safely in so much less time than he can now do, 
| he would positively be able to run back from approaching 
anger. 

There are brakes and communicators by which all this could 
be done; the driver or either of the guards could communicate 
instantly and with certainty from one end of the train to the 
other, and place 850 square inches of friction up to 500 lb. 
pressure, as required, upon a band wheel on the centre of the 
front and back axletree of every carriage throughout the train ; 
but as the application would cost money, yet it would be quickly 
repaid by the amount saved in the wear and tear of carriages, 
brake blocks, wheels and rails; yet I do not suppose it will be 
sufficiently adopted to meet the public want of such a security, 
unless Government interfere to enforce its general application. 

Surrey-square, Old Kent-road, J. W. Crarg, C.E, 

April 14th, 1858. 








RAILWAY BRIDGE BETWEEN ENGLAND AND FRANCE. 


Sin,—In submitting this project to your readers I did not 
imagine that it would be free from difficulties ; on the contrary, 
I entertained “no doubt that there would be difficulties to 
encounter in the carrying out of such a project, and to the 
Suggestion and discussion of those invited—your scientific and 
practical readers.” 

ou have—somewhat prematurely, I think—pronounced the 
proposition impracticable, apparently upon the one svle ground 
that “there would, at certain seasons, be an immense strain 
upon the band,” and “if it should snap,” you ask “what would 
become of the vessel ?” 

If, as I infer, this be the only or the greatest difficulty you 
can suggest, I venture to hope it is not insuperable nor nearly so 
formidable as you seem to imagine. In the first place such a 
band would, I apprehend, be equal to almost any amount of 
direct or longitudinal strain, even in the roughest of weather, 
because the strain would be diffused over a considerable portion 
of its length in advance of the vessel, which portion would be 
increased as the strain increased—that is to say, as the vessel 
rose, or the enyine hauled upon the band; a further portion of it 
would be raised from the bottom, and the strain, instead of being 
restricted to any specific portion, would be spread over the 
whole length so elevated. The actual increase of strain would, 
I believe, be very trifling. The band used on the Gloucester 
and Berkeley Canal, which is 18 feet deep, was only 24 inches 


wide and 4 of an inch thick, and the great brig hauled upon it, 
against a strong head wind, had 350 tons of grain on board. A 
greater danger might arise from the wind and waves falling 
“ broadside on,” throwing the vessel on her beam ends. With 
such a vessel as I have described, I think that would be almost 
impossible ; but if that should happen, and if the band should 
happen not to accommodate itself to that sudden action (as it 
might or might not do), then it would be likely to snap, and the 
question “what would become of the vessel?” would arise. 
When a ship loses her rudder or a steamer loses her screw or 
breaks her shaft or paddles in the middle of the Atlantic or the 
Pacific, the same question occurs, and is answered with more or 
less promptitude and efficiency ; and if from the above or any 
other causes the band should snap, it cannot, I imagine, be much 
more difficult to provide for the security of the vessel during 
the remainder of this short passage. She may be provided with 
an auxiliary screw for such an emergency, or with a paddle shaft 
and wheels to be worked by the same or by a separate engine. 
If the complication and expense of such means be objected to, 
I answer that the results to be achieved by one such vessel are 
so enormous as to warrant any amount of expenditure that can 
be required to render it thoroughly efficient. H. B. 

[We have no desire whatever to limit discussion on the mode 
of connecting England and France in the way you propose. At 
the same time we ventured to dissent from your views, from an 
intimate acquaintance with the nature of the experiments 
referred to as having been tried upon the Gloucester and Berkeley 
Canal, as alzo with those tried upon the river Thames. The 
objection we named was only one out of very many that we 
could point out, but we shall be as much amused and, possibly 
as much instructed, bya discussion as yourself; and beg to 
invite those of our readers who are disposed to discuss the 
subject to give us their ideas. | 





SOUTIT AUSTRALIAN PATENT LAW, 


Tue following letter on the patentlaw of South Australia has j 


been received by a friend of the writer’s, and handed to us 
for publication. Mr. Ritchie was formerly an assistant of Mr. 
Carpmael's, but has now started upon his own account as patent 
agent in Melbourne. The uncertainty of the law is proverbial ; 
but what shall we say to the doubts and difficulties of the patent 
law of Victoria, pending the decision of the case referred to 
The letter is dated from 79, Chancery-lane, Melbourne, Feb. 13th, 
1858, and is as follows :— 


Our patent law has proceeded very satisfactorily. The 
new law came into operation on the 1st March, and, up to this 
time we have taken out about 100 patents ; and, with the excep- 
tion of about half a dozen, all the inventions of parties resident 
here. I cannot understand the apathy that seems to exist on 
the part of inventors at home. It appears to me that, from so 
many that are taken out, a great number would be applicable 
here, the expense being trifling —£15, including agency, the 
specifications and drawings being sent duly prepared. We have 
an action coming on, about which I am very anxious ;: it involves 
a most important point, and one that will decide how far our 
Act extends. The case is, whether the knowledge of an invention, 
being in operation in England, is a publication here. I contend 
it is not, and I am supported by the Solicitor-General and most 
of the lawyers; but we do not know what the feeling of the 
judges will be ; if it is not so, the Patent Act, in a great measure, 
will be a dead letter, as the patent only speaks of the invention 
being new within the colony. If it is decided according to our 
views* it must lead to a large business, as every mortal thing 
that is not in use here may be the subject of a patent. I shall 
advise you of the result of the trial by the next mail ; and, should 
it be favourable, it may be of service to publish the account of 
it in some of the scieutific periodicals, I do not think the public 
are sufficiently aware of the easy rate at which patents are to be 
obtained. There is no recent patent law in New South Wales— 
a patent there costs about £30—that is quite a distinct country 
from ours; we have no laws in common. . . . The country 
is increasing very rapidly; there is only one thing required to 
cause it to go-ahead still faster—that is the discovery of coal. 
We should then have manufacturing introduced. We also want 
to see the price of labour reduced ; and any invention that will 
have a tendency to save labour would be very valuable here. 
Thus, take gas: the public pay £1 2s. 6d. a thousand feet. You 
know what it is at home; and yet, with that enormous price, the 
companies only pay seven per cent.; the coals being taken at an 
average of £2. 

Our political world here is far beyond you. We are extremely 
radical ; we have universal suffrage, vote by ballot, and are now 
going to have triennial Parliaments, and soon shall have the 
payment of members : it was nearly carried this session. It will 
be in a new House for a certainty ;,and I think, in a country like 
this, it ought to be so, People cannot afford to give up their 
time for nothing. We have no large aristocratic familics here 
who look upon the House of Commons as an arena for them to 
walk into as soon as they leave college. The difficulty here is 
to find men qualified for the post, who can afford to go in. 
There are plenty of men of talent, but they cannot afford to go to 
Parliament.—W. H. Rircuiz. 





BOYDELL’S TRACTION ENGINE. 


Str,—I have read with much interest the letters of your corre- 
spondents in your last number on the subject of the recent trials 
with the above engine at Acton, to show not so much its power, 
which is no longer disputed, as its perfect adaptability to draw- 
ing a long train of loaded carts on common roads. My sole 
object in now addressing you is entirely to disclaim the credit 
which your correspondent, “ Implement Maker,” gives me as 
having been “ the first to propound the theory, that if all the 
axles were equidistant the carts would follow in the same track 
exactly.” I am not aware to whom the credit of first propound- 
ing this theory is due; but Mr. Boydell carried it out, as fur as 
the then formation of the wagons would admit of, when he 
brought the heavy train of timber carriages from Thetford to 
Woolwich with the engine which he was delivering to the Govern- 
ment. On that occasion there were five wagons, each with four 
wheels, the train being 180 feet long, and they were coupled so 
as te have all the axles as nearly equidistant as their construc- 
tion would allow; and on that occasion I saw the whole train 
pass over a railway bridge on the Eastern Counties line at very 
nearly a right angle, and the Jast wheel of the Jast wagon was 
not more than eighteen inches out of the track of the first one. 
Although I can claim no merit for it, 1 may express my gratifi- 
cation at having been instrumental in briuging this to public 
notice in a more perfect state than it had previously appeared, 





* What noble and disinterested views the South Australian law officers 
entertain! We hope, for the sake of the colony, that Mr. Ritebie will not 
patent “every mortalthing.” Fancy an emigrant, upon landing in the colony, 
veins pounced upon for royalties for wearing his own respirator or his own 





wig—the use of which he had freely enjoyed fur many years in his native Jand! 





especially as the opinion was unanimously expressed by many 
scientific and practical men who were present on the occasion, 
that a train of any length, constructed on that principle, will 
follow in the exact track of the engine, even when turning 
round corners at a right angle. F. H. Hemina. 
April 15th, 1858. 


Sir,—* C. F. TY.” comes forward to correct the errors allowed to 
creep into his letter as explained by you, and probably he may 
find something to say to me for interfering with his prerogative ; 
but I cannot retract my assertion as to the fuel, for [ too have 
seen the engine at work, as my letter in your last number will 
satisfy you and him. He quotes as to Tuxford and Son's en- 
gine from the Jilustrated London News. Let him refer to the 
number of that paper for Dec, 12, and he will there see a 
sketch of Tuxford’s “Boydell.” Has he seen that of Clayton 
and Company? Burrell’s certainly has the cylinders under the 
eye of the driver, and so possibly has Clayton’s. 

There are objections to the plans noticed by your cor- 
respondent,’ while the only one I can think of against Tux- 
ford’s is the heat of the house—“anti-lubricating.” I cannot 
think it right to make a light boiler form the frame or bed for 
an engine, but I shall be answered by the number made. Be it 
so; I will not anticipate the question. 

A casual glance at Boydell’s engine directed my thoughts to 
Tuxford’s engine, as being that best suited for “Boydell’s” plan 
wi hout alteration. 

The return flues or tubes certainly make an expensive boiler, 
but I am not aware that, for economy or efficieney, it has been 
surpassed. I do not allude to “racing” engines, or any other 
specialities; I mean engines of like proportions doing the same 
work. They are less than many others, very compact, and well made, 
and have nothing to render them more dangerous than others, 
Perhaps even less so in case of running short of water, as the 
firebox is covered when the tubes are bare. Let each maker 
adopt his own plan without puffing; but when notice is made of 
their engines, let it be done fairly and truthfully. How about 
Bray's engine, given in your last? Perhaps “ True Blue,” who 
commented on Boydell’s engine some time since, is waiting to 
put ina stroke in favour of this or some other plan, dispensing 
with the mechunical details of the shoes and pattens. 

April 10th, 1858. IMpLeEMENT Maker, 


Tron ror Heavy Orpnance.—Several experiments have recently 
taken place, in order to ascertain the best description of metal for 
heavy ordnance, at the newly-erected Royal Standard Gan Foundry, 
Woolwich Arsenal; the select commitiee of Royal Artillery Officers 
have recommended that such guns should be cast from a mixture of 
Swedish and Nova Scotia iron. 

Avouition of TurRNPiKES AND Torts IN Iretaxp.—A_ Turn- 
pike Abolition Act bas just come into operation in Ireland. ‘The toll- 
bars will be removed, and the repairs of roads will be henceforward. 
chargeable to the baronies and townlands through which such roads 
pass. The claims of debenture holders will be liquidated under the 
provisions of the Act. 

Tue Ausrratian Mat Service. — Mr, Wetton has arrived at 
Melbourne from England, for the purpose of assuming the entire con- 
trol of the Royal Mail Company's agency in the southern hemisphere, 
The arrangements contemplated by the company with reference tu 
their operations under the existing mail contracts will be as follows .— 
The West India Royal Mail Company's steamers will be emploved in 
the service between Southampton and Alexandria; and the European, 
Columbian, Emeu, Victoria, Australasian, Oneida, Tasmania, and « 
new steamer about to be completed will be pluced on the Australian 
line. At the latest date the Emeu was at Bombay for repairs. 

Turkisn STEAMERS on THE TiGRis—A small steamer, built by 
M. Normand, of Havre, was purchased, some time back, by the Turkish 
government, and is to ply on the Tigris between Bagdad and Bussora, 
She is to be taken to pieces and shipped on board the Turkish vessel 
Harriet Hoxie, which is to call at Havre for that purpose on her way 
from Antwerp to Bussora, The Harriet Hoxie will also carry out 
another small steamer, built at the establishment of M. Cockerill, at 
Seraing. ‘These two steamers are intended to establish regular com- 
munications between the central provinces of Turkey in Asia, and the 
Red Sea. The Turkish ship will also have on board a quantity of 
stores for the creation of an establishment for building and repairing 
machines at Bagdad, and a quantity of machinery, such as mills, &c., 
for turning to account the agricultural wealth of the fertile plains of 
Mesopotamia, which have been hitherto neglected for want of proper 
instruments and means of transport. 

A Burmese Bripar.—In going towards the town (Magwé, on the 
Irawaddy) from the ghat where the steamers lay, a handsome specimen 
of a Burmese bridge was passed. The Burmans are, in this matter, 
in advance of the natives of India, and these bridges are seldom 
wanting near villages where nullahs or inundated fields obstruct the 
communication. ‘They are sometimes of extraordinary length. The 
construction I have never seen to vary. Large teak posts are driven 
in pairs or triplets, with bays between not exceeding twelve or 
thirteen feet. Mortice-holes are cut through these posts, in which 
cross-bearers are laid, with beams and solid planking over these, and 


! a railing is added, which, in this case, was of handsomely turned 





balusters. I believe no substitute for a pile engine is used in fixing 
these posts, which, nevertheless, appear to stand well.— Fule’s 
“ Mission to the Court of Ava.” 

Losr SrTKAMERS.—W thin the last twelve years about twenty large 
mail packets have been lost. Seven of these have gone down in the 
North Atlantic, tiree in the Gulf-of Mexico, three in the China and 
Indian Seas, one in the Bay of Biscay, aud three on the Portuguese 
and Spanish coast. The value of the seven packets lost in the North 
Atlantic, with their cargoes, is estimated at £2,000,000, Since 1853, 
2,000 persons have perished, and 10,000,000 dollars’ worth of property 
has been destroyed, in the wreck of United States coasting mail 
packets. Out of the twenty ocean mail packets lost during the last 
dozen years, three, with all their crews and passengers, were lost, and 
their fate never heard of. One was burnt while going at full speed, 
and a great many of the people on board perished in the flames. 
Another was run down in the China Sea by a packet going in the 
same direction, the lights of the former having been seen trom the 
latter when miles a-head. The most dreadful of all these shipwrecks, 
perhaps, were the foundering in the Atlantic Ocean of the President, 
the Pacific, and the City of Glasgow, from which not a soul survived 
to tell the tale. 

Exeuisn AcricuuturaL Impitements In Fraxce.— A house of 
high standing, and a first-rate manufacturer of implements, informs 
us that a plough will cost as much in carriage from London to Paris, 
as it would from London to Melbourne, the one being about 200 miles, 
and the other some 14,000 or 15,000, On the same authority we can 
also state that, upon one occasion, a plough had to be repaired at 
Strasbourg, having met with an accident on the railway roiely through 
negligence ; the cost of reparation was 4uf, but the procés verbal, which 
the railway authorities considered necessary to certity the tact that 
they were not to blame, cost 150f, so that the unfortunate owner of the 
implement had to pay, not only for the repair of the implement, but . 
also for being advised of its reparation, ‘The plongh itself was worth 
about 120/., and the cost of its being repaired 190f., which more than 
doubled its orjginal value. ‘The cost of reparation, we are informed, 
would have been about 8s. to 4s, in this country. This is one Case, 
amongst many of a similar nature, which i!lnstrate clearly the diffieulty 
of importing improved implements into France, and the consequent 
backward state of agriculture in that country, Articles of commerce, 
in fact, seem to be looked upon rather in the light of furnishing means 
of employment to the host of employ¢s in that country, than the latter 


being exclusively employed in facilitating their introdaction and eco- 
nomic transport.—A/essenger’. 
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Turs invention, by Joseph Gilbert, of Evesham, Worcestershire, con- 
sists in an arrangement of the parts of combined threshing machines 
for the purpose of more perfectly separating the corn from smut, dirt, 
seeds, white coats, and other foreign matters, and also for delivering 
the corn in a polished and bright state from the machine. 

Fig. 1 is a sectional elevation of a combined threshing machine, 
with the improvements applied to it; Fig. 2 a transverse vertical 
section taken through the cleaning cylinder, and showing the sepa- 
rators below; and Fig. 3 a plan of a portion of the riddle or separator. 
The rectangular or oblong perforations of this riddle are extended 
crosswise or transversely to the direction of the current of corn pass- 
ing over them, and will thus be found to act more efliciently than 
riddles of the ordinary construction. ‘The main framing of the ma- 
chine a, a, is mounted on running wheels 4, b, as usual. The concave 
and beater are shown by dotted lines at c, e. The beater receives the 
sheaves of corn through the opening d above, and the corn, as it | 
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Amongst the numerous inventions brought into existence 
since the passing of Lord Palmerston’s Act for the Prevention of 
Smoke, and which came fully into operation dn the Ist January 
last, one of the most successful, as applied to reverberatory and 
scrap furnaces, is that of Major Vandeleur, of the Royal Gun 
Factories. For some time past the authorities in the Royal 
Arsenal have directed their attention to the diminution of the 
smoke nuisance, and the result of their measures, when 
fully carried out, will be a great boon to the inhabitants of 
Woolwich and its neighbourhood. Major Vandeleur’s invention 
has been proved most efficient as well as simple and economical, 
and has already been extensively adopted, It consists in 
altering the position of the fire-grates of reverberatory and scrap 
furnaces by giving them a considerable inclination towards the 
bridge, as shown in the accompanying illustration, and thereby 
supporting that side of the fire from whence the flame issues, at 
an angle of 45 deg. The roof of the furnace is made to curve 
over towards the fire-grate, so as to form a second reverberatory 
arch, The distance of this arch from the bridge regulates the 
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becomes threshed out by the action of the beater, falls upon the screen 
e below, where it is separated from the chaff, bits of straw, and other 
extraneous matters, by means of a strong current of air blowing upon 
it from the fan at f. The corn, after it has been thus freed from the 
chaff and other extraneous matters, is conducted into a box g, and is 
raised from thence by an endless band of buckets /, h, and is thrown 
into the wire or metal cylinder ¢, which it is made to enter at the end 
i*, where it is acted upon and cleaned by the beater j, the blades j! of 
which, being slightly inclined to its axis like the blades of an Archi- 
medean screw, cause the corn to travel slowly onwards through the 





cylinder i to the end @ (Fig. 2), from whence it falls on to the sus- 
pended sieves or separators k, 7, below, which are agitated or shaken 
by means of the crank end rod m, n, Fig. 1, and thus cause the corn | 
to pass along them in the direction of the arrow, and to become sepa- 
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into sacks s, hooked upon them to receive it. The refuse separated 
from the corn by the beaters 7 passes away through the meshes of 
the cylinder down the incline w (Fig. 2), and out at the spout z. 
The corn, in falling from the cylinder ?, passes through a long narrow 
opening or spout ¢ (Fig. 1), by which it becomes spread out into a 
thin sheet or stream, so that the current of air produced by the fan u 
may act upon the falling corn and be more effectual in separating 
from it any light corn, seeds, and other extraneous matters with 
which it may be mixed. The cylinder i is shown, composed of open 
wirework and with open ends, to prevent choking; but the cylinder 
may be made of wrought or cast iron with suitable sized openings 
or perforations made in it, for the dirt and foreign matters to pass 
through from its interior into the box v. The various operative parts 
receive their motions from the axis of the main drum or beater of the 


rated into various degrees of fineness, according to its size and quality. | machine. 


The corn, having been thus separated, is conducted by spouts 9, p, 9,7, | 
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| greatly of fire in active combustion, and its position relatively 


to the fire-grate determines the thickness of the layer of fuel. 
The coal is thrown on in the usual manner, and the passage of 
the air regulated so as to enter both between the fire-bars and 
down through the fresh coal in a diagonal direction. By this 
arrangement the gases given off by the coal, mixed with at- 
mospheric air, have invariably to pass through the heart of the 
fire, and are thus necessarily consumed. This arrangement has 
been patented by the inventor, and is designated the “syphon 
furnace.” 


Rorar AGRIcuLtuRAL Socrrry.—The course to be adopted with 
regard to the future editorship of the society’s Journal still stands 
over. Arrangements have been made for the delivery and publica- 
tion of leetures by Professor Voelcker and the other professors of the 
society. With reference to threshing machines to be exhibited at the 
approaching Chester meeting, the implement committee have 
determined that the prize No. 6 for the best portable threshing 


machine having a straw straker, The machine for prize No. 7 is to 
have a similar restriction, but is to be worked by steam. This course 
has been adopted in consequence of inquiries made by Messrs. Garrett 
and Sons. Mr. H. B. Caldwell, of Hilborough Hall, Norfolk, has been 
unanimously appointed by the council steward elect of implements at 
the Chester meeting, the arrangements for which are said to be pro- 
gressing satisfactorily. 

Tue Scoru Iroy Trapg.—Mr. T. Thorburn, of Glasgow, in his 
usual! quarterly circular on the state of the Scotch iron trade, ob- 
serves :—The prospects of a rapid decline in the value of money, com- 
bined with the sound and safe position of the iron trade, stimulated, in 
January, speculative inquiries, and extensive purchases were made at 
mixed Nos,, at from 53s, 6d, to 56s. cash, and 56s, 6d. to 58s. three 
months open, Thereafter, the price, continuing to rise till it touched 
60s. on the 3rd current, has fluctuated between 59s, and 55s. 6d. for 
mixed Nos., and 63s. and 60s, for No, 1 Gartsherrie. The average 
price in January was 54s, 7d., February 56s. 3d., March 57s. 3d., 
against 73s, 6d., 73s. 9d., and 75s. 5d., in these months respectively, in 
1857. Though the shipments* are greater, and the production is con- 
siderably less when compared with the same period last year, the 
stocks, in the aggregate, have slightly increased, and are now 187,000 
tons—of which 92,000 tons are in warehouse-keepers’ stores. The 
addition to the stock of, only 27,000 tons during the quarter is not so 
great as was expected, and is chiefly owing to the falling off in the 
local consumption, which has been ‘affected by that stagnation so 
severely felt in several branches of business. . It is, however, reviving 
coneurrently with other departments of ‘trade, and promises)to be 
brisk—contracts to some extent having already been entered into for 
railways, and water and gas pipes. For all kinds of iron a foreign as 
well as a home demand is evidently increasing. Lookingeat the im- 
proved aspect of the world, politically and commercially, with masses 
of capital seeking employment, the stocks of iron generally low, and 
the prices 20s. per ton under those of the corresponding period of Jast 
year, and entering as we are upon the busiest season for shipments, I 
cannot but regard the prospects of the trade as very encour. ing 

Mint CornaGe.—A Parliamentary return, moved for by Mr. James 
Wilson, and issued last week, shows the Mint te have coined, during 
the year 1857, gold to the value of £4,859,000, of which £364,000 was 
in half-sovereigns, and the remainder in sovereigns. ‘The whole of the 
sovereigns were struck during the months of October, November, and 
December of that year, and the “ return,” which appears to distribute 
the coinage of gold over a whole year, therefore, gives a wrong im- 
pression as to the activity of the Mint daring the, past few months. 
‘The panic before Christmas was the cause of the ary quantity 
of being strack in the short space of time named. The“ return” 
also omits to mention that a very large coinage of copper oboli for the 
Jonian Islands took place at the Royal Mint during the summer, Of 
thé silver coined’ last year, which amounted in value to £370,000, 
and the metal for which cost £363,000, it appears that £167,000 was 
in florins, £128,000 in shillings, £55,000 in sixpences,£69 in four- 
pences, £78,000 in threepences, £39, in twopences, and £33 in pence. 
The total amount coined in the ten years ending the 31st December, 
1857, was £55,239,000 in gold, and £2,434,000 in silver. No crowns 
have been coined the years, except in 1851, when they 
were issued io the value of £116. Since 1850 mo half-crowns were 
issued, save in 1851, to the amount of £186. On the other hand, 
florins—which were coined to the amount of £41,300 in 1849 ; not at 
all in 1850, and only to the extent of £154 in 1851—have since been 
issued in quantities about equal to all the other silver coinage put 
together. The issue of threepences has also very much increased, 
while a fixed small number of fourpences, twopences, and pence has 
taken place in each. The copper coinage last year amounted iv value 
to £6,720, the value of the copper being £3,492: of this £3,136 was 
in pence, £2,464 in halfpence, and £1,120 in. farthings.. No. half- 
farthings were issued in 1857. The total value of the copper comage 
of the last ten years was £141,477, the copper of which it was com- 
posed being purchased for £73,903. 


* The shipments and local consamption amount, during 
the last quarter, to .. eT ¥ i Je .» 183,000 tons. 

The production (126 furnaces in blast 31st March) the last 
quarter .. - oe os ge oy - ~- 230,000. ww 
Production in the same period 1857 (131 furnaces in blast) 228,000 . 5» 








machine for six-horse power, shall be restricted to a simple threshing 
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TO CORRESPONDENTS. 

Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s. ; Vol. IT., price 16s.; also, Vols. III. and IV., price 18s. each ; 
covers for binding each volume, price 23. 6d. each, ean also be had. Orders 
received by the Publisher, 163, Strand, 

Exratcom.—ZJn Mr. Pinchbeck's letter in Encunner of April 2nd, page 260, last 
line but one, in sentence, “‘ Water evaporated per pound of coal, 9 gallons,” 

Sor “ gallons” read “ pounds.” 

B. J. (York).—A letter addressed to James Hudson, Bsq., Secretary of the Royal 
Agricultural Society of England, Hanover-square, London, will find that 
gentleman. ' 

H. G. (Wakefield). —The pressure is as to the area of the cylindric section, not of 
the superficies of the hemispheric crown. 

Cuntostty.— The weight of the sovereign is 5 dwt. 3 \ 7‘ gr.; and as a cubic foot 
of cork will support about 45 Ub. weight when immersed, it will be nice practice 
for you to calculate how much it will require to support 500 sovereigns. 
Curiosity states that “ the late Queen of Oude, in the hurry of embarking for this 
country, dropped a box containing presents for our Queen to the amount of 
£50,000. This has never been recovered, although divers have been employed, 
Had cork buoys been in general use no loss would have resulted. The suggestion 
ts worth its weight in gold!" Possibly it is, but our correspondent does not give 
us the exact weight of his suggestion, 





PATENT LAW—DOUBLE FURNACE DOORS. 
(70 the Editor of The Engineer.) 
Sim,—Mr. Dircks' letter in your paper of yesterday's date is an illustration 
of the very great and fast increasing evil arising from the alteration in 
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hanging bridge i diately behind the fire bridge, though this has gene- 
rally been christened.a deflector. 

Surely something may be done either by examination, as in America, or 
some other arrangement, to avoid this overcrowding and multiplication of 
patents. I believe the best way of all would be to increase the expense, and 
thereby confine patents to inventions at least of apparent importance, for 
though Messrs. Tucker and Blaxland, doubtless, h ly believe th 1 
to have originated a new system, they would, it is hoped, have thought 
twice about it, if their patent cost them £500. 

The effect of patenting these trifling improvements is only to prevent 
the use of them by the public, without any advantage to the patentee, as 
me.one will.pay royalty for such things, and to make the introduction of 
really valuable inventions more difficult, as manufacturers are actually 
beginning to look upon with absol picion and dread, and to 
set their faces against being troubled with any patented inventions or pay- 
ment of royalties, As another example of the evil, inst the 
patents into which the original invention of Mr. C. W. Williams has been 
tortured, without any of the modifications being so good or simple as his 
own plans, though they may be required to meet special circumstances, 
under which everyone could design them for himself. The boilers with 
corrugated bottoms have been extensively used by Messrs, Strutt, of Belper, 
under the direction of H. Holmes, Esq. Epwaxp REYNOLDs, 


Butterley Ivonworks, near Alfreton, April 10, 1858. 

















HIGH PRESSURE CONDENSING ENGINES. 
(Te the Editor of The Engineer.) 
Siz,—Will your correspondent Mr. Pinchbeck favour me, and others of 
your numerous readers who feel an interest in the question of high and low 





the patent laws, and which will soon make necessary an agitation against 
the whole system of patents —not only on the part of those, who, like Mr. 
Brunel, think that they are wrong in principle, but also on the part of all 
who are engaged in conducting any mannfacturing establishment, who are 
continually annoyed by the absurd claims for patent right made by people 
who like to faney themselves inventors of arrangements older than them- 
selves. I believe that a great error was made in reducing the cost of letters 
patent. It would have been easy to have made the obtaining provisional 
protection as available as at present, without making the letters patent so 
cheap that one hardly dares to introduce the very smallest innovation or 
improvement, for fear of finding, when a machine has been at work for 
two or three years, that a patent has been infringed, and liability to 
damages incurred. Such a state of affairs can benefit none but patent 
agents, and the class of pseudo inventors, who are always on the look out 
for new inventions, with a view to hamper the original inventor by 
patenting some trifling modification of his scheme, and thereby extort 
money under the guise of an amalgamation of patents. 

I do not believe that any really good invention was burked by the old 
system, for capitalists are always to be found to take up any novelty in 
which sterling merit can be shown ; whereas now, one of the working class 
of mechanics—from which class many great improvements have arisen— 
if he fancies he has made a discovery, rushes off at once to the patent 
office, spends his money in securing, perhaps, an old invention, and is 
thereby injured. It is all very well to say that he might have first investi- 
gated the novelty of his ideas, but he has no chance of doing so. It is 
even impossible for persons conducting business, to whom new inventions 
are daily submitted, and who make looking through the patent lists a 
matter of duty, to keep everything in their heads, and still less can a 
working man do so; whereas, under the old system, the very expense 
induced a careful examination of the then not so numerous antecedents. 
And I believe that not one-tenth part of the money was wasted in patent- 
ing such things as modifications of safety valves and furnace doors; and a 
vast number of ‘he patents of the present day are for such trifles as these, 

It appears, from Mr. Dirck's letter, that an advertisement which escaped 
my notice actually lays claim to double furnace doors, and threatens legal 
proceedings against those who use them. This is just one of the kind of 
inventions and patents that I complain of. I will answer for it that, if 
Mr. John Clay knows anything about furnaces practically, at least four- 
fifths of all the wrought-iron furnace doors he has ever seen were double 
ones, and even for the most part perforated with holes; not, perhaps, for 
the purpose for which holes were intended and used by Mr. C. W. Williams, 
from whom engineers and the public have learnt and adopted so much in 
furnace improvement, but for the same reason as the ash-pans of loco- 
motives used to be perforated before it was thought necessary to make 
them as tight as possible, because there was a notion that they would warp 
less from exposure to the heat. 

Again, in your i ion of yesterday's date there is an abstract of 
Tucker and Blaxland’s patent. This is not quite so barefaced as the last, 
because in its particular application to marine boilers it may be new. But 
to show that the idea is by no means new, I may mention that, in my 
capacity as engineer to the Butterley Company, I have constracted many 
boilers to order, on a plan for which, I believe, a patent formerly existed— 
viz., the bottom corrugated as per sketch, and fire-brick bridges projecting 




















into the corrugations, these being idered advantag , because they 
both direct the flame well against the boiler bottom and because they cause 
eddies in the draught, which seem to assist the mixture of any air that 
may be admitted above the bars, to assist combustion and prevent smoke. 
The accompanying sketch is the way in which I have seated a large 
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number of eylindrical boilers during the last two or three years. It carries out 
the same principle, combined with very inexpensive and simple seating, 
Booed support to the boiler, and facility of cleaning, and boilers so seated get 
steam better than when set with plain draught; and, as we have here some- 
thing like three hundred boilers in daily work, I have ample means of com- 
paringthem. On Whit Monday, 1856, I actually ordered a double Cornish 
boiler at work here to be fitted with hanging and rising bridges, precisely 
asin Tucker and Blaxland's patent, not in the least considering the idea to 
be new, but merely to follow out the principle upon which I seat the plain 
boilers. There was no time to do it on that day, so it was omitted; and I 
suppose that now I should have to ask some one else's permission to use so 
trifling a modification of old plans. Even the particular arrangement is 
very old so far as this, that many furnaces have been fitted with one 





P steam for economical use, with a description of the expansion gear 
employed to produce the diagrams given with his letter ? 

One oF YouR READERS. 

RE-PATENTING OLD INVENTIONS, 
(To the Editor of the Engineer.) 

Srm,—I have before had occasion to direct your attention to patents taken 
out for old inventions, and in your last number, under the head of trans- 
port, No. 2382 has for its object tubular stays to admit air to the furnaces 
of locomotive engines. William Vickers, of Sheffield, was the first, I 
believe, to use these, and an engine was made on this or a similar plan in 
1842. Some tubular stays passing into the fire box were placed in the 
plate near the fire door, and air tubes were brought from the smoke box. 
Again, I believe, in one of J. E. MeConnell’s specifications hollow stays and 
nipples are described. There are several plans for admitting air, by the 
door, as Prideaux, Lee Stevens, and others have patented and described. 
The jet of steam in the smoke box or chimney is now applied to more than 
one locomotive on the Manchester, Sheffield and Lincolnshire Railway, for 
the purpose of causing a strong draught and preventing smoke when the 
engines are standing. A plan is in use at the Sheffield station of passing a 
pipe communicating with a fixed boiler into the chimneys of engines raising 
steam, so as to save time in doing so; this, as well as the other, is, I am 
informed, the invention (and I believe patented) of Mr. Allan, the loco- 
motive foreman there. The steam jet in the firebox to assist combustion is 
old. I saw a locomotive boiler for supplying steam to a fixed engine at a 
saw mill in Newcastle-on-Tyne (Burnup’s, if I remember right), in 1843. 
H. F. 








HOPE'S VALVE MOTION. 
(To the Editor of The Engineer.) 
Sin,— My reply to a letter signed “ Progress” in your impression of the 2nd 
inst. is, that the valve motion will shortly be exhibited in public, and due 
notice given, 

At present it is working in an engine-room to which it would be incon- 
venient to the proprietors to admit the public. At the same time, I shall 
be happy to give all particulars at once to any engineer who applies to me 

D. Granam-Hoprg, C.E. 

Atlas Works, Manchester, April 8, 1858. 





LOCOMOTIVE VALVES. 
(To the Editor of The Engineer.) 

Sim,—I should be much obliged to any of your correspondents who could 
inform me whether anyone has invented a valve to work two cylinders of a 
locomotive engine, and if so, 1 should be much obliged by the name of the 
inventor and when it was tried. If there has been no such application, I 
will send you a sketch of my plan to work a locomotive with one valve to 
both cylinders, and to dispense with one-fourth of the valve gear at 
present used. Ricwarp Roserts. 

Machen, April 8, 1858. 


NASMYTH'S ABSOLUTE SAFETY VALVE, 
(To the Editor of The Engineer.) 

Sm,—The safety valve (so named by the inventor, Mr. James Nasmyth, late 
of Patricroft) was not the subject matter of letters patent, but a “ Regis- 
tered Design.” It is No. 2778, and dated April 15, 1851. The above 
information may imterest your correspondent of last week, W. W. 
(Glasgow.) Joun Davies. 

Office for Patents, 4, St, Ann’s-square, Manchester. 
[We have to thank Messrs. R. P., and C.F. T. Y. also, for communications to the 

same effect, 








MEETINGS NEXT WEEK. 


IsstrrvTion oF Civ. Encinegns,—Tuesday, April 20, at 8 p.m., Dis- 
cussion “‘On Hydraulic Mortar,” and, if time permits, “Iron Viaducts 
over the Rivers Leven and Kent in Morecambe Bay,” by Mr. J. Brunlees, 
M. Inst., C.E.; and “On Railway Stations,” by Mr. R. J. Hood, 
M. Inet., C.E, 

Society or Ants.—Wednesday, April 21.—Mr, C. W. Siemens, “ On 
the Progress of the Electric Telegraph.” 
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MEANS OF COMMUNICATION BETWEEN THE 
DRIVER OF RAILWAY TRAINS. 


AN appendix to Captain Galton’s report on railway acci- 
dents for 1857 is devoted to this subject. In December 
last he issued a circular to all the railway companies in the 
United Kingdom, calling the attention of the directors to 
the position of this question. The circular in question 
recalls the report of the Committee of the Clearing House 
in 1853, stating that it was the intention of railway com- 
panies immediately to adopt a means of communication, 
and a resolution of the Select Committee of the House of 
Commons, recording the necessity of enforcing such means 
of communication, and closes with these three inquiries :— 

1st. Whether any means of communication is in use ? 

2nd. What such mode of communication is, and to what 
trains it is applied ? 

3rd. If no means of communication is in use, why have 
the company not adopted any, and is it their intention to 
introduce any contrivance to effect this object ? 

Forty-two companies report that they employ no means 
of communication. Thirteen of these allege, as their reason, 
that no satisfactory means have been discovered ; seventeen, 
that their lines are so short, and their speed so slow, as to 
render it unnecessary; seven are waiting the decision of 
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larger companies; one (the a that the frequent 
breaking up of their trains, through the number of their 
junctions, renders it impracticable; one (the Furness June- 
tion), that it is almost impossible to use the apparatus, in 
consequence of the mixed nature of the trains; the Midland 
Great Western of Ireland is experimenting, and the New- 
port, Abergavenny, and Hereford are considering the 
matter. Not one of these companies directly objects to the 
thing, and most express their willingness to adopt some 
means. ‘l'welve companies depend on the sudden use of the 
brake by the guard, or of the whistle by the driver, or on 
the guard walking along a continuous footboard, in one 
instance protected by an improved handle—modes of com- 
munication that scarcely deserve the name. The Great 
Western improves upon this by stationing a man on the 
tender, in such a position as to enable him to watch the 
whole train, for the special purpose of notifying to the 
driver any pane ym | for stopping it. The North Eastern 
has a cord and bell attached to all passenger trains, but 
how it can be used the report does not state; whilst the 
North London has a powerful mouth whistle, for the guard, 
we presume, which, as the trains are short, they think per- 
fectly sufficient. 

Special and direct means of communication are in use 
only on four railways in the United Kingdom. ‘The Great 
Northern, the London and South Western, the London, 
Brighton, and South Coast, and the Ulster Railways are 
the four in question, The Great Northern employs Mr. E. 
Tattersall’s patent, consisting of a rope extending through 
loops under the locked doors at the off side, one end 
attached to a bell on the tender, the other wound on a 
wheel fixed in the brake van. ‘This apparatus is used by 
the through trains between York, Leeds, and London; and 
by the special service trains between Sheffield and London. 
The London and South Western have a cord attached to 
the whistle on the engine, running underneath the car- 
riages throughout the whole length of the trains, and 
through the bottom of the guard’s van. This apparatus is 
applied to all their trains. On the London, Brighton, and 
South Coast Railway, a wire travels under cach carriage 
from the guard’s van to an alarum fixed to the tender of 
all express trains. Its use is to be extended to all other 
trains as fast as possible. On the Ulster Railway a similar 
plan is applied to most trains, Newall’s patent brake to the 
rest. 

With this very small modicum of practical attention to 
this matter, we have, however, abundance of good inten- 
tions and fair professions. ‘The current reply to the inquiry 
whether the company intends to mn means, is, 
“ Are prepared to consider any plan proposed,” or this with 
slight variations. The plain English of this we take to be, 
that the necessity of such means of communication is so 
palpable that even a railway company dare not deny it, 
but at the same time will do nothing in it till obliged by 
Act of Parliament. It is quite clear that with this amount 
of conviction of the necessity of such means, with the pro- 
mise of the companies to carry out the plan, and the recom- 
mendation of the select committee on the subject, and 
beyond all the demonstration of the feasibility of.all this 
by the Great Northern especially—if with all this nothing 
is done, the case is hopeless without parliamentary inter- 
ference. 

For ourselves we confess that we cling to our avo wed 
opinion, that a simple communication between the guard 
and the driver is not enough. We want this, but we also 
want more. No means of communication would be com- 
plete unless it enabled the passengers to communicate with 
the guard. Instances of the need of this are of constant 
occurrence. The impudent robbery by chloroform in a 
railway carriage, which has just been before our courts, 
supplies the proof. The strange accident on the Man- 
chester, Sheffield, and Lincolnshire Railway, the other day, 
in which eight passengers were tossed about, thrown’ one 
upon another, one impaled on the top of an umbrella, 
another thrown astride an open window, whilst shouting 
themselves literally hoarse in the vain efforts to attract the 
attention of the guard, and failing in this were eventually 
pitched off the line and their carriage half overturned— 
this accident is a pretty strong corroboration of our opinion 
that no plan will be efficient and satisfactory that does not 
give each passenger the power of communicating with the 
guard. If such plan also enable the passenger to state 
what it was he wanted, so that the oneal could exercise his 
discretion as to the stoppage of the train, there would be a 
tolerable guarantee against its abuse, a thing absolutely 
necessary to its completeness. 


PREPARATION OF COKE FOR METALLURGIC PURPOSES, 


THE inferiority of, coke to charcoal, as regards purity, has 
led to many attempts to render it more suitable for cortain 
purposes. By the operation of coking a portion of the 
sulphur present in most coal is expelled, and a lower 
sulphide of iron remains in the place of the bisulphide or 
iron pyrites. A still further elimination of sulphur may 
be effected by quenching the coke with water, which has 
the effect of decomposing the protosulphide of iron that is 
not affected by heat alone. In some localities, also, where 
the coal is highly pyritic, a method of washing the crushed 
coal has been adopted so as to effect the separation of the 
iron pyrites in virtue of its greater density. But all these 
methods of removing sulphur fulfil their object only in a 
partial manner, and when the element of cost thus incurred 
is taken into consideration, the result obtained has in many 
instances been found to be but slightly advantageous. 

At the same time the prejudicial influence of sulphur in 
coke used for metallurgical purposes is so considerable, that 
some inexpensive means of separation is a great deside- 
ratum. The attempts that have been made to neutralise 
or prevent this prejudicia! influence of sulphur in iron 
smelting, by increasing the proportion of limestone in the 
furnace charge, have been attended with some success ; but 
the fact that the influence of the limestone upon the sul- 
phur does not, even in this case, begin to be exercised fully 
until the charge has reached, or is approaching, the zone of 
fusion in the furnace, necessarily reduces the efficacy of this 
method, This arises chiefly from the mode of eharging the 





$02 


THE ENGINEER. 





Apri 16, 1858, 








blast furnace with alternate quantities of fuel, and the 
mixture of ore with limestone, which does not admit of 
that intimate contact of the limestone with the coke which 
might be expected to prevent, in the highest degree, the 
transfer of the sulphur from the coke to the iron. 
The fact, also, that the several ingredients of the 
furnace charge are in large fragments, tends to in- 
crease the opportunity for the combination of the 
sulphur with the iron. Thus, for instance, by the 
combustion of a lump of coke there remains the sulphide of 
iron that it contained, together with the siliceous and 
aluminous portion of the ash in a liquid or pasty condition. 

If this residuum is in contact with a lump of reduced iron 
ore the heated spongy metal will combine with the sulphide, 
and probably also with reduced silicium and aluminium. 
After this combination has once taken place there would be 
considerable difficulty in effecting the separation of the 
sulphur from the iron, however great the proportion of 
limestone in the charge, because the separative influence of 
the lime would be exercised chiefly during the actual fusion 
of the charge, when the whole of the ingredients came to 

be more uniformly mixed, and then the difference between 

the density of the metal and that of slag would prevent 

their remaining in contact sufficiently long for the separa- 

tion to take place. But there is every reason to believe 
that the prevention of the combination of iron and sulphur 

would be far less difficalt than the separation of sulphur 
from iron with which it has combined. 

Guided by these and similar considerations of the che- 
mical relations and mechanical conditions of the ingredients 
of the furnace charge, during its descent from the mouth to 
the zone of fusion, Dr. Bleibtreu, of Bonn, has directed his 
attention to the practical solution of this problem. Im- 
pressed with the belief that it was chiefly necessary to 
provide with certainty for the combination of the delete- 
rious constituents of coke with the lime of the charge, before 
any opportunity existed for their combination with the 
iron, rather than leave this to chance, as is the case at pre- 
sent, he first endeavoured to effect a more intimate mixture 
of the coke and limestone by mechanical means ; but this 
was found to be inconsistent with the requirements of the 
furnace, from the finely-divided condition of the charge 
preventing the draught, and introducing irregularity in 
the working. 

It remained, therefore, to devise some other means of 
insuring intimate contact of the coke and some portion of 
the lime sufficient to seize upon and chemically neutralise 
the sulphur, &c., of the coke so soon as they were eliminated 
by the combustion of the carbon, and, at the same time, to 
do this in such a way that the conditions indispensable for 
the efticient working of the furnace might not be interfered 
with in any degree. After several fruitless attempts to obtain 
this result by operating upon the coke itself, a trial was made 
with coal, by grinding it with a proportion of limestone, 
chemically equivalent to the amount of sulphur and of ash 
in the coal. This mixture of coke and limestone was then 
coked in the usual manner. The proportion of limestone 
would, of course, vary according to the amount of pyrites 
and ash in the coal. This must be determined by analysis, 
and then for each hundredth of sulphur three hundredths 
of limestone should be added, and for the ash an equal 
weight of limestone. This would have the result of produc- 
ing sulphide of calcium, and a fusible silicate of alumina 
and lime, which is not liable to be reduced by contact with 
metallic iron, in the same manner as the spongy or pulveru- 
lent ash of the coke. 

By this means, then, the object of insuring the action of 
lime upon the deleterious constituents of the fuel at the time 
most proper for preventing their combination with the iron 
is attained. With regard to the general practicability 
of this method, there were two points in reference to which 
some doubt might be entertained. First, whether the cohe- 
rence of the coke would not be diminished in consequence 
of the slacking of the lime, either when the coke was 
quenched with water, according to the usual course, or by ex- 
posure to the atmosphere; and, secondly, whether the 
combustibility of the coke would not be reduced to ,any 
prejudicial extent. 

With the view of determining these questions so far as 
experiments on the small seale were capable of doing, a 
mixture of ground coal and limestone, in the proportion of 
nine to one, was coked, and it was found that the resulting 
eoke, even when quenched with water, was so compact and 
coherent that, if requisite, the proportion of limestone 
might be increased considerably beyond this limit without 
any inconvenience. Moreover, it is probable that the heat 
of the coking-oven need not be sufficiently high to effect 
the entire expulsion of carbonic acid, and in this case there 
would still be less reason to apprehend that the mechanical 
texture of the coke would be deteriorated. It was, also, a 
very satisfactory feature of this experiment that, when the 
coke was quenched with water, sulphuretted hydrogen was 
evolved, so that it would appear that, by the adoption of 
this method, the partial separation of sulphur effected in 
the ordinary preparation of coke is not interfered with, 
while, after this has taken place, there still remains a 
means of preventing the injurious influence of the residual 
sulphur. 

With regard to the other point—the reduction of com- 
bustibility—there is, perhaps, still less reason to be appre- 
hensive of inconvenience, when it is remembered that there 
are many kinds of coal with an amount of ash far exceed- 
ing the above proportions, which are, nevertheless, valuable 
as fuel; and farther, when it is considered that the dimi- 
nution, to a certain extent, of the local temperature pro- 
duced by combustion in the higher parts of blast furnaces 
worked with coke may prove advantageous to the quality 
of the iron obtained. 

If it should be found in practice that, by such an inti- 
mate admixture of lime with the coke, the prejudicial in- 
fluence of the sulphur and ash constituents may be neutra- 
lised or reduced to a considerable degree, it would, in all 
probability, be found advantageous in smelting pure iron 
ores to use hot blast at a higher temperature than is 
generally admissible at present; and thus the reduced 
combustibility of the coke would, at the same time, be 
counteracted. It must also be remembered that, by the ad- 





mixture of lime in this way with the coke, the slag result- 
ing from the ash of the coke will be rendered much more 
readily fusible, and will be more easily separated from the 
coke burning under the action of the blast. 

The importance of the results sought to be attained by 
this method, and the simplicity, as well as inexpensiveness, 
of the means by which | are to be effected, render it es- 
pecially deserving of trial on the large working scale, 
which alone can furnish data for judging of its value. The 
possibility of success is particularly interesting in con- 
nexion with the increasing production of puddled stcel from 
the ordinary materials used in the production of iron—a 
branch of industry which our continental neighbours have 
hitherto almost exclusively cultivated, but which is now 
beginning to be appreciated in this country, and will, doubt- 
less, ultimately be carried to the same stage of high deve- 
lopment that is characteristic of other branches of our iron 
industry. 


MR. HOSKING AND THE BRITISH MUSEUM LIBRARY. 


Our duties are not always pleasant ones, especially when 
we are called upon to glorify one individual at the expense 
of another, both being equally known to us, and both 
equally respectable in their public and private capaci- 
ties, but who, unfortunately, as sailors would say, have 
“fouled” each other in their run after fame. The better 
educated men are, the more deadly appears their strife, 
when engaged in substantiating their respective claims to 
be acknowledged the great originals of any particular idea; 
and the difficulty of estimating their several merits is in 
nowise lessened by the wholesale denunciations usually 
heaped by each upon the other in what they not unfre- 
quently call and consider merely a fair and plain state- 
ment of facts. ‘The difficulty of deciding which of two 
rival aspirants for public consideration is entitled to the 
one much coveted prize, assumes its highest character 
when those sitting in judgment have only an ex-parte 
statement upon which to form an opinion, or when one 
side only has been heard. Juries are, doubtless, fre- 
quently taken aback when, after hearing the so-called 
facts of a case stated on one side, they listen to their con- 
traries asserted with an equal semblance of truth; or, 
if the statements made are admitted as facts by all 
persons concerned, how different may be their import 
according to the respective views taken of them! Although 
the difficulties of arriving at the truth are thus very 
great, and the responsibility of giving an opinion very 
great also, we are, nevertheless, compelled at times to 
accept them, considering that the least society can do for any 
man who has conceived an idea calculated to benefit it, if not 
sapable of testifying its obligation in some more substantial 
manner, is to acknowledge the source whence it has been 
derived. The dispute, which we are asked to comment 
upon, and upon which it is, we presume, expected we should 
give an opinion, has arisen between no lesser person- 
ages than Mr. Hosking, the talented Professor of Archi- 
tecture at King’s College, and Mr. Panizzi, the librarian 
of the British Museum; the matter in dispute being 
whether the idea of erecting, in the quadrangle of the 
Museum, a building on “so magnificent a scale” as that 
actually completed, originated with Mr. Hosking or 
with Mr. Panizzi. To make good his claim as the 
originator of the idea Mr. Hosking has favoured the public 
with observations* in the shape of a pamphlet of 
thirty-four foolscap pages. ‘They include the whole his- 
tory of the dispute, into which several illustrious persons 
have been unwillingly drawn, and who will, doubtless, reap 
the usual advantages of being mixed up with other persons’ 
quarrels. As in Irish riots, the only ones who, in the 
melée, get their heads broken are those who have had 
nothing whatever to do in originating the disturbance, so 
will several gentlemen be more or less implicated in Mr. 
Hosking’s dispute who really have no business with it, with 
the exception, perhaps, of Lord John Russell, or, according 
to the 7imes, “ Jack at a pinch.” 

It is highly probable that nothing whatever would have 
been known by the public of the war that has been 
raging for some years past between Mr. Hosking and Mr. 
Panizzi, had not Lord John Russell stated in the House of 
Commons, on the 3rd July last, in his character asa trustee 
of the Museum, that “all those who had seen the new 
reading-room must have been convinced not only that it 
was extremely handsome, but extremely convenient and 
commodious; and that great credit was due in connexion 
with it, in the first place, to Mr. Panizzi, who was the first 
to suggest the erection of a building on so magnificent a 
scale,” &c. ‘This statement was the one match wanting 
to set the whole fabric into flames, and upon its being gra- 
tuitously supplied the conflagration began, and has raged 
with increasing fury up to the present time. We cannot at- 
tempt toparticularise every hard hit by which the learned pro- 
fessor has apparently succeeded in demolishing his assailant, 
but the whole burthen of Mr. Hosking’s song is this—That 
so long ago as January, 1848, he prepared a sketch for in- 
creasing the accommodation of the British Museum, and 
submitted it to Mr. Collier, the Secretary of the Commis- 
sion—of which the late Earl of Ellesmere was chairman— 
appointed to inquire into the constitution and management 
of the British Museum. On Ist of February following a for- 
mal drawing, with description, was transmitted under cover 
to the earl, but directed to the commissioners. In Novem- 
ber, 1849, the drawing and description were returned with 
a recommendation on the part of the Earl of Ellesmere 
that the project should be laid before the trustees. This 
was done on the 30th of the same month, and elicited a 
reply from Sir Henry Ellis, “that the trustees were not 
prepared to recommend the adoption of the plan to the 
Lords of the Treasury.” On the 22nd June, 1850, the plan 
and substance of the description appeared in the Builder. 
So far, then, Mr. Hosking had doubtless made his plan, 
presented it successively to the commission and to the 
trustees, and, finally, upon its being rejected (owing, as Mr. 
Hosking states, to the drawing unfortunately bearing a date 
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nearly two years previously to its being submitted to the 
trustees), published it in the Builder. 

In June, 1852, it was announced that the trustees of the 
Museum had transmitted to the Government a scheme 
which had been communicated to them by Mr. Panizzi for 
building something in the inner quadrangle of the Museum, 
Upon hearing this Mr, Hosking sent a copy of the Builder, 
in which his plan was illustrated, to Mr. Panizzi, and its 
receipt was subsequently acknowledged. ‘The plan of Mr, 
Panizzi, above referred to, was published in a parliamentary 
report (557, session 1852), and turned out to be nothing like 
Mr. Hosking’s, the distinguishing feature in which, we 
should have before observed, was a reduced copy (not, how- 
ever, as a reading room) of the Pantheon of Rome, whose 
proportions Mr. Hosking had very justly admired, and 
which he earnestly desited to see repeated in London, 
The parliamentary report also contained the rejection of 
Mr. Panizzi’s scheme by the Government, and so the 
matter seemed to have ended. 

In 1853, however, Sir Charles Barry was called upon to 
survey and report upon the subject of enlarging the 
Museum, but his assistance appears to have been very soon 
withdrawn, for in March, 1854, a letter was published in 
the Atheneum, supposed to be by Mr. Panizzi himself, to 
the effect that the trustees (never having entertained the 
proposition of covering the quadrangle with a glass roof) 
had “reverted to the original proposal made two years ago, 
to construct a commodious reading room in the centre of 
the quadrangle ;” and that its erection had been sanctioned 
by the Treasury, and it would be completed in two years. 
Now begins the real grievance, which was, that this 
plan, “sanctioned by the ‘Treasury,’ although stated 
to be the “original proposal,” nevertheless included 
the construction of a cupola—“a dome bigger than 
St. Peter’s”’—precisely of the same diameter (140 feet) 
as that proposed by Mr. Hosking, although less in alti- 
tude, and, therefore, far less effective. It thus appears fairly 
established that Mr. Panizzi had in reality two designs, 
and not one only, the first of these being conceived in May, 
1852, and the second early in 1854, the latter including 
Mr. Hosking’s distinguishing feature of a cupola-covered 
rotunda; Mr. Panizzi having been two years in possession 
of Mr. Hosking’s plan, as described in the Builder. 

In July Lord John tries to escape from the confusion 
into which he had thrown all concerned, by his statement 
in the House of Commons before referred to, by saying that 
he was incorrectly reported, and that he meant to give 
Mr. Panizzi credit only for the “ original idea of a reading- 
room to be built in the court,” but, notwithstanding an in- 
terview he had with Mr. Hosking, who explained in person 
the whole circumstances of the case, he still considered it 
would not be necessary to mention the subject again in 
the House of Commons. This determination accounts for 
Mr. Hosking’s publication, after having glanced through 
which, we have arrived at the conclusion that the idea of 
a cupola-covered rotunda in the centre of the Museum-court 
was Mr. Hosking’s, and his alone. 

We have before stated that Mr. Hosking did not propose 
to make this building a reading-room, but that he proposed 
it as a mode of increasing the space, this “ being the thing 
in demand,” and that it could be applied to any purpose 
required. He gocs into the question of converting the 
Royal Library into a reading-room as affording ample space 
and accommodation, and points out the great loss of space, 
for the purposes of a reading-room, presented by a building 
cireular in plan. There is no doubt that the present 
arrangement of the Museum converts most of the rooms into 
mere passages, and that the most fitting use for a central 
building would be as a means of access to the several por- 
tions of the quadrangular structure. Mr. Hosking recom- 
mends heightening the present building as occasion may 
require, and devoting it to a Museum of the Natural 
Sciences. He proposes to erect anew Museum in Lincoln’s- 
inn-fields, to widen Great Turnstile-street to Holborn, 
and to open Serle-street, from Carey-street to Picket-place 
and the Strand, and thus establish a “ much wanted com- 
munication ” between Holborn and the Strand. 

He also proposes a new National Gallery in Trafalgar- 
square, with a “full-sized copy of the interior of the 
Pantheon at Rome as a great central hall, in which may be 
placed for exhibition, and really exhibited, the finest of our 
great works in sculpture.” The new library of the British 
Museum he calls a “dumpty-dome room,” and, as compared 
with the Pantheon, like the “ Gog of the London Guildhall 
standing by the Apollo Belvidere.” We cannot follow 
Mr. Hosking further. We have done him justice, and we 
presume that is all he wants. 


PATENT LAW REFORM. 


THERE are probably many of our readers who are not 
aware of the existence of an institution enjoying the very 
ample title of the “ National Patent Law Amendment and 
Inventors’ Patent Right Association.” It has, however, 
existed since the year 1850, was in active operation during 
1851-2, when the subject of Patent Law Reform was under 
the consideration of the Legislature, and has continued 
down to the present time, watching during the last five 
years the practical working of what is shortly known as 
the “new law.” As the prospectus of the association 
rightly observes, there are “ many and very grave defects 

still unremedied; and after five years’ experience, the 
council are of opinion that “some further attempt may 
be successfully made to remedy them, even during the 
present session of Parliament, provided the numerous 
class whose interests are concerned will again eome for- 
ward, and by united ection give to their efforts that mode- 
rate amount of support, pecuniary and otherwise, necessary 
to give efiect to their undertaking.” To a request 80 
modestly put forth, we presume there will be but one 
answer, ‘That there exist “ many and very grave defects 

in the present law, no one will deny. Not only are the 
fees and stamp duties “ a grievous and unnecessary tax upon 
inventors,” but they are, as the prospectus states, “out of 
all proportion to the requirements of the case.’ Besides 
this, the indiscriminate granting of patents is found to be so 
great a nuisance, that the remedying of this one evil would 
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be a worthy object for any reform association. One of the 
chief objects to which the council propose now to direct 
their attention is the revision and modification of the fees 
and stamp duties, and this is, doubtless, a most important 
point. If the principle of granting patents is allowed at 
all, it is quite certain that the privilege of an exclusive 
right to “use, manufacture, and vend” should be obtainable 
at the lowest possible cost, consistent with the due and 
adequate support of that department of the State charged 
with the management of patent business. The very idea 
of high fees being desirable in order to limit the namber of 
patents is perfectly monstrous and indefensible ; and it is 
surprising how any one with the least sense of right and 
wrong can bring his mind to acquiesce in a proposition so 
grossly at variance with every principle of justice. Never- 
theless, there are those who, fearing to deny the right of an 
inventor to a reward for his labours—frequently as useful 
to society as any that can be engaged in—yet fail to see a 
way of meeting the evil of a countless multitude of patents, 
and we admit this is an evil, except by rendering it difficult 
to obtain them—not on the score of inutility, want of 
novelty, or other legitimate hindrances to the indiscrimi- 
nate granting of privileges of this class—but simply from 
want of meaus on the part of the inventor to pay exorbitant 
fees, vastly in excess of the necessary expenses of the State 
in keeping up the machinery of the Patent Office. Far 
better aud more reasonable is it to deny the right of inven- 
tors at all to benefit by their inventions than to acknow- 
ledge that right and yet deny them the opportunity of 
securing it. 

But it will be asked, what are the means best calculated 
to avoid the inconvenience of an indiscriminate granting of 
patents, and which at the same time will allow of the tees 
being reduced to the lowest amount possible? Our reply 
to this is, that the ends in view may be obtained by a judi- 
cious constitution of Boards of Examiners—not perhaps 
upon exactly the same plan as those administering the pa- 
tent law of the United States, but that shall perform 
the same duties, or nearly so. We believe no sufficient 
consideration has yct been given to this part of the subject, 
and without due consideration we cannot hope to arrive at 
the best mode of dealing with an avowedly difficult matter, 
but one the difficulty of treating which, we believe, 
would succumb to cureful inquiry. The Boards of Exa- 
miners should of course be paid, and probably should 
consist of two ‘or three men skilled in the various de- 
partments of science, manufactures, &c.—certain groups 
of subjects—machinery, chemistry, agriculture, for in- 
stance—being formed, which could be presided over by 
their respective examiners. Then there should be power 
of appeal (in the event of an inventor after being heard, 
and having had his application for a patent refused) before, 
perhaps, the whole body of examiners, each of whom, it may 
fairly be presumed, would be sufficiently acquainted with the 
subject matter of patents generally to be able to decide 
what would after all be a mere preliminary step, inasmuch 
as, supposing a patent granted for an invention, its validity 
would of course still be open to trial at Jaw in the usual way. 

Some such machinery as this would, we have no 
doubt, effectually remove, and with some show of reason, 
all objections to cheap patent law ; and whatever the diffi- 
culties might be in carrying out such a scheme, we have at 
least the example of an analogous one in the United States, 
which has apparently worked most satisfactorily. 

We must now shortly consider the actual amount of the 
surplus which has been accumulating since October, 1852, 
and upon which is based the determination to get up a 
movement for the revision of the fees and stamp duties. 
It appears that the income of the Patent Office from October, 
1852, to December, 1856, amounted to about £294,000, and 
that the expenses—ineluding nearly £70,000 for printing 
the specifications of the old law, a most useful and highly 
necessary work—was about £229,000, leaving about 
£65,000 in hand. Out of this about £50,000 was carried 
to the account of Revenue Stamp Duty, and the surplus 
was thus reduced to between £15,000 and £14,000. ‘The 
printing of the old specifications, as we stated some time 
since, is now all but completed, the whole of the copy being 
in the printer’s hands; whilst the lithographs will be 
finished in two months or thereabouts. Had it not been for 
this accidental expense, as it may be called, there would 
thus, exclusive of the Government Revenue Duties, have 
been a surplus of about £50,000 for the four years 
and a quarter. But even this is not all that can be 
said in favour of the probability of an enormous yearly 
surplus, should the fees, &c., remain as at present. The 
deferred payments of £50 on each patent after the 
first three years, or during the last year and a quarter 
of the period referred to, amounted to nearly £47,000, and 
these payments are now continually being made. In 
addition to this, however, the seven years’ fees of £100 on 
each patent will begin to be paid next October. From all 
these sources it is fairly presumed that there will be a 
surplus of from £50,000 to £60,000 per annum over and 
abore the revenue stamp duty. Think of this, patentees! 
Here are £20 each and for every one of you, if you number 
8,000, or, rather, £50 a-piece for those of you who proceed 
with your patents! z 
strongly insisted upon by many patent law reformers, as a 
wholesome check upon the continuance of useless patents 
beyond the third or seventh year, yet, admitting certain 
advantages, it is clearly shown that both they and the first 
payments may be justly and safely reduced. ° 'The National 
Patent Law Amendment and Inventors’ Patent Right 
Association are now determined to bring these considera- 
tions before Parliament; and all they ask of both in- 
ventors and patentees—these terms not being now by any 
means convertible —is, that they should subscribe five 
shillings per year to the general fund. ‘This payment con- 
stitutes membership, but the prospectus modestly assures us 
that “ten shillings and upwards will be thankfully re- 
eviy ed and judiciously applied.” We believe it will; and 
we think inventors and patentees cannot lay out a few 


shillings with more advantage than by joining the Asso- 
ciation. 


? Subscriptions are received by the secretary, Mr. 
uller, at the offices of the Association, 2, Bucklersbury. 


Although the deferred payments are | 
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We wish the Association every success, 


USE OF ALUM IN BREAD. 

As might be expected, the opportunity afforded by the read- 
ing of Dr. Odling’s paper before the Society of Arts was 
not neglected by those who delight, on every possible occa- 
sion, to raise a discussion on this favourite subject, and to 
deciaim against the abominations of the bakechouse. It is 
true that a little more moderation was evinced; the state- 
ments were not so startling; and there was even a tendency 
to admit the possibility that the quantity of alum in bread 
might have been estimated too high. There can be no 
question that this alteration of tone was very judicious. 
The most astonishing things fail, after awhile, to produce 
their original effect. Even M. Houdin’s celebrated “ hat 
trick” won't bear seeing more than twice ; and it is quite 
as probable that the story of “peas” and “crystals” of 
alum in loaves of bread would fall very flat upon the ears 
of an audience after a few repetitions. 

As Dr. Odling very justly remarked, there are few sub- 
jects on which so much bad chemistry and loose speculation 
have been expended, with the object of “ creating alarm in 
the public mind, by a fewindividuals gasping for notoriety,” 
who preached a perfect Jeremiad in denouncing the 
falsity of everything eaten or drank, and in pourtraying the 
terrible consequences to be apprehended from what was 
represented as a system of universal poisoning. As if, by « 
kind of contagion, science itself lost its parity, gross ex- 
aggeration was systematically persisted in, with a perti- 
nacity quite wearisome; and very much of the evidence 
given before the committee, appointed by the House of 
Commons to inquire into the adulteration of food, &c., on 


this and other subjects, is a standing disgrace to the chemists. 


of this country. The higher chemical authorities took 
little notice of the nonsensical representations that were 
made with regard to the wholesale adulteration said to be 
practised upon almost every article used in domestic economy, 
and were, doubtless, induced to do so by the belief that 
their best course was to maintain a dignified silence ; 
perhaps, also, they were to some extent influenced by the 
fact that everyone must live somehow, and trusted to the 
influence of public opinion to bring down the falsification 
agitators to their legitimate level. But the propriety of this 
course may be questioned, for, great as is the efficacy and 
value of this tribunal in regard to general affairs, it must be 
admitted that scientific subjects do not come sufficiently 
within the range of popular apprehension, to admit of the 
influence of public opinion being brought to bear in rectify- 
ing errors in regard to such subjects. Hence it appears to 
devolve upon the heads of the scientific body to repress any 


unseemly trifling with facts that the great majority of 


persons are not capable of appreciating, and to discoun- 
tenance any attempt to excite popular alarm without 
foundation. But silence on their part with regard to such 
objectionable proceedings gives additional strength to the 
influence they are calculated toproduce on uninformed minds, 
and the result is, that we find, in some instances, certain 
persons whose ciaims to scientific distinction consists only 
in their being possessed of an extraordinary share of pre- 
tence and plausibility, ranking, in the popular estimation, 
upon an equality with, or even usurping the place of, those 
scientific chiefs whom, with justice, the world delights to 
honour. Of course sucha state of things is not permanent ; 
there is a tolerable certainty of a return to “congenial 
obscurity ;” but we venture to think that there should be 
some greater restraint imposed upon the outlying members 
of the scientific system, by which their aberrations might 


be rendered more harmless than in the recent instance of 


the falsification movement. 

The extent to which this agitation influenced the public 
mind may be gauged by the number of “companies” that 
sprung into existence for the purpose of supplying 
* Unadaulterated Food,” “ Houschold Bread” and other 
commodities, It will be remembered with what glow- 
ing descriptions the prospectuses were garnished. Many 
will remember how eagerly they seized upon what 
seemed to them the only chance of escape from slow 
poisoning ; how bitterly dis-illusion came upon them ; 
and how much trouble they had to escape from what 
certain French authors call “ U'exploitation de Vhomme par 
UVhomme.”” May it be a warning to them to trust more to 
their common sense for an assurance that, by paying a fair 
price, they may, in return, obtain a fair commodity. The 
whole subject of adulteration hinges upon this principle. 

The use of alum in bread is, to some extent, distinct from 
other alleged instances of falsification. ‘That the addition 
of alum to bread is, in the strict sense of the word, an 
adulteration, either in being a substitute for flour, or in 
determining the retention of more than the proper propor- 
tion of water in the bread, there is no possibility of main- 
taining; but it does not follow that the addition of alum to 
bread, whatever may be the change that takes place in the 
process of baking, is not prejudicial to health. This is a 
purely medical question, and if decided by competent 
authoritics in the affirmative, the practice should be 
vigorously prevented ; but then it appears that there will 
be a necessity for some other means of counteracting the 
very frequent tendency of wheat flour to furnish bread of a 
character that the public do not approve. ‘The cause of 
this tendency is fully described by Dr. Odling in his paper ; 
it appears to consist in some slight alteration of the wheat or 
flour in harvesting or storing, much of the same nature 
as that taking place in the process of malting, by which the 
albuminous substance acquires the character of a ferment. 
Moisture and warmth appear to be the conditions that are 
most favourable to such an alteration of the albumen of 
wheat; hence wheat that has been harvested in a wet 
season, or has been heated in the hold of a vessel, will yield 
flour that is scarcely convertible into bread, in consequence 
of the starch having been, to a considerable extent, con- 
verted into dextrine or sugar. It is very probable that the 
cercalin of Mr. Mége Mouries is the albuminous constituent 
of wheat in such a condition. In any cause it would appear 


that flour of this kind always gives sodden, heavy bread, 
and that the finest wheat flour which in the ordinary way 
gives good bread, produces, when kneaded with an infusion 
of malt, bread that is brown, sticky, and sweet, like that 
obtained from damaged flour. 

These characters of flour may differ in degree, from that 


which is perfectly good, to such as is quite unfit for making 
bread. Bat it is a very important question, whether there 
is a corresponding difference in the food-value of such sam- 
»les of flour; or whether the defective character of the one 
Kind may not be, practically speaking, a mere mechanical dis- 
abilty as regards the preparation of bread. In the process 
of making bread from such flour, the chemical change that 
takes place and renders the bread heavy, is precisely the 
same as that which takes place in the process of digestion ; 
consequently, Dr. Odling is of opinion that there is no 
reason for believing it to be objectionable in itself as regards 
nutrition, but only as regards the character required to be 
presented by bread. 

This opinion of Dr. Odling’s recals to mind a description 
given by some facetious writer of an imaginary journey 
through a country where the inhabitants had the remark- 
able peculiarity of carrying their stomachs about with 
them like a lady’s reticule, the first observation of this fact 
by the stranger, being the polite request of an old lady, his 
neighbour in the coach, to allow her to remove what he 
supposed to be a comfortable cushion, on which he was 
sitting, but which on examination proved to be the lady’s 
stomach, which she handed out of the window to a waiter, 
who, after depositing therein the desired refreshment, 
returned it again to the proprietress, As this arrangement 
would obviate the vulgar necessity of eating and drinking, 
so the conversion of the starch of bread before it was eaten 
would save some labour in digestion, But notwithstanding 
this advantage, it is probable that the majority of persons, 
and we confess to being of that number, would have a 
prejudice in favour of having the digestive operation per- 
formed, from beginning to end, in their own proper 
stomachs, rather than in the hold of a vessel in the London 
Docks. 

But if the case is as Dr. Odling believes, it would 
be very desirable to find some means of counteracting 
the influence of the defective character of flour in 
bread-making. The use of alum by bakers appears to be 
based upon the fact that it admits of bread being made of 
flour that would otherwise not be serviceable for this pur- 
pose. ‘The question whether the use of this substance is or is 
not reprehensible, has been the occasion of so much exagge- 
rated statement and illogical argument, that the real merits 
of the case have been to a great extent overlooked. An 
extreme opinion as to the injurious influence of alum in 
bread, and as to the extent to which it is used, put forward 
in many instances by incompetent persons, and supported 
by arguments obviously incorrect, or statements quite 
incredible, has probably excited an opposed extreme 
opinion that the use of alum is not at all objectionable; 
and to this opinion Dr. Odling appears to incline. 


THE LONDON WORKING MEN’S COLLEGE, 


THE importance of this institution, and its {direct ae | 
on the interests with which we are immediately identified, 
must be our apology, if, indeed, apology be needed, for dis- 
secting and commenting on its third Report in greater detail, 
The success of this college contrasts strongly with the con- 
dition of the London Mechanics’ Institution, There are two 
important reasons underlying this success. The college met 
a great want which working men felt. hase were thirsting 
for knowledge which they could not reach, except by cir- 
cuitous routes, and in a diluted form. Of course it would 
be absurd to make such a statement of working men as a 
body; we speak of the better class of them—of those 
“ Nobles of Nature’s own creating” who form the aris- 
tocracy of labour. For such the existing educational insti- 
tutions were never designed. ‘Their wants were the out- 
growth of a new state of things that no existing educational 
body had contemplated. A new creation was therefore 
needed, and it was the mission of Mr. Maurice to discover 
the want, and create the means of meeting it. And the 
spirit in which he and his coadjutors have gone about 
the work has rendered success certain, ‘They have not 
assumed any grand and patronising air, than which nothing 
is more abominable to working men, or more out of place 
in relation to them, They, on the contrary, appealed to 
their manly feelings, and met them with the frankness and 
candour they know how to appreciate, and which are sure 
to bring a hearty response. ‘There was no charity, no 
condescension, no meting out of measures to the condition 
of an inferior class ; no esoterical reserve ; but man a 
met man with the simple purpose of rendering the ai 
within the power of the better trained. 

We observe that already the work done has become re- 
productive, and that the senior pupils have voluntarily 
formed elementary classes tor students who did not possess 
the elementary knowledge required for entering on the 
regular college course. It is encouraging to know that in 
this work they have throughout the country now a vast 
number of co-operators. ‘The elementary schools of the 
present day are, to a large extent, outgrowing the empi- 
ricism which necessarily, perhaps, marked the early efforts 
of educational reformers, and are aiming at giving a sound 
and laborious training to their pupils. ‘This meets with 
appreciation far more widely than the educational endow- 
ments of parents would lead us to expect; and vast num- 
bers who are themselves poorly educated are the more 
earnest and self-denying in their determination to educate 
their children. There is, then, a widening constituency 
growing up for Mr. Maurice, and those who, like him, are 
in the van of educational improvement for working men, 
We are persuaded it will, ere long, be demonstrated that 
there is nothing incompatible between a life of labour, and 
the possession of a degree of education worthy of an intelli- 
gent man in an enlightened age; and this not in a few 
exceptional cases, but in cases so numerous as to change 
the tone of socicty, and to inaugurate the redemption of our 
working people from the slavery of ignorance and its inevis 
table companions, vice and brutality. 

The instruction in the college at present comprehends 
seventeen subjects, the most popular of which are Frenchy 
with 66 students; Latin, 50; drawing, 43; and, not least 
surprising, Greek, with 23, ‘Lhe other subjects range down 
as low as 2, the number studying the English language. 





The nwuber of students is 270, and 39 in the preparatory 
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lasses, making a total of 309. The study of French seems 
o be coming into great popularity with working men. The 
eport of a British school has recently been put into our 
iands, where some 200 pupils receive regular instruction in 
his language by a competent teacher, and where classes 
or grammar are about to be opened. This will soon be no 
solated case, we are persuaded, as there is no obstacle in 
he way of the immediate and indefinite extension of our 
wublic school system to ground of this sort, except the pre- 
udices and incompetency of those connected with their 
nanagement—obstacles which cannot long be allowed to 
tand in the way. 

We may judge of the spirit in which the college teachers 
ave performed their work from the fact that three of 
hem have published the substance of their lectures. Mr. 
tuskin’s book on the Elements of Drawing originated in his 
eaching here. A series of lectures, by the principal, on 
ithics deduced from the Epistles of St. John, has also ap- 
eared; and Mr. Barwell has published his Lectures to the 
vomen's classes on the Care of the Sick. 

“The council have always desired to do something for 
he physical education of the London artisans, who have 
uch few opportunities of expanding their limbs in manly 
xercises. A gardenat the back of the house in Great Or- 
iond-street has been made available for this purpose. Mr. 
[ughes, who superintends this class, speaks highly of its 
uccess.” 

The Council have very wisely determined to refuse no one 
vho comes with a desire to learn, whether he be a mechanic 
ra millionaire. This thing is but left to take care of 
tself; and that it does this sufficiently is evident from the 
ist of the occupations of students of last term, from 
Jetober 29th to Christmas, 1857 :— 

Operatives—Building trades (carpenters, &c.) .. «- 17 
Cabinet makers, upholsterers, pianoforte 

makers, gilders, frame makers, decorators 23 
Jewellers, goldsmiths, watch and ciock 

makers, opticians, instrument makers.. 13 


9 Draughtsmen, lithographers, engravers ., 9 

” Smitis, engineers, machinists.. .. «oe 4 

9” Printers, compositors, bookbinders o. 25 

mn Bootmakers, tailors , oe ee «- 13 

prs Miscellaneous .. .e . e » 
coma te 
Clerks and accountants + ‘ oe ee . 80 
Agents, assistants, porters, and warehousemen.. 30 
Schoolmasters, teachers sa va ee ee “i M4 
Sundry occupations .. ne me iat “~ ae 27 
Total .. es ae 270 


The establishment of similar institutions is gradually 
rogressing throughout the country. In addition to those 
lready established at Nottingham, Sheffield, Oxford, Cam- 
ridge, and Halifax, one has recently been opened at Wol- 
erhampton, and another at Manchester, which latter 
lready numbers 247 students. 

The wise and liberal policy of the council is exemplified 
a its treatment of the women’s classes. “ These classes are 
encrally most numerous in the spring, most deserted in 
he autumn. Last autumn they fell off from an extraneous 
ause. It was thought desirable, for the protection of the 
upils, to request that they would bring testimonials to 
haracter from respectable tradesmen, as well as from their 
arents, Other abel and colleges may profit by our ex- 
rience, that the most respectable were offended at the 
roposgl; that it was evident they had serious difficulty in 
omplying with it; that it deprived many of an education 
vhich appeared to be doing them good. As it was far 
etter to confess a mistake than to adhere to a practice 
vhich was attended with so many inconveniences, the 
upils were told at a Christmas meeting that henceforth we 
hould trust to their honour and demand no references. 

“The ladies report very favourably of the conduct and 
rogress of the pupils. They have commenced a school for 
ounger girls in the morning. One of the latest arran ge- 
ients is for lectures on economical cookery.” 

The following extract from the report will show some- 
hing of the extent and success of the mathematical instrue- 
ion of the college, which we last week characterised as 
xtraordinary ; 
Certificates of Competency have been granted, during the year, to 
ames Belham, carpenter, Euclid, books i. to iv.; Frank Coleman, 
erk, arithmetic and algebra (up to and inclusive of the binomial 
1eorem); William J. Lowe, printer, Euclid, books i. to iv. ; Leonard 
utton, wood engraver, Euclid, books i, to iv.; William 'T. Sutton, 
lerk, arithmetic and ‘algebra (up to and inclusive of the binomial 
heorem); Edward Thrower, bootmaker, Euclid, boous i. to iv.; 
Villiam ‘Thrower, bootmaker, Euclit, books i. to iv., vi, xi. to prop. 
1, xii. props. 1, 2, arithmetic and algebra (up to and inclusive of the 
inomial theorem); George Tansley, assistant, arithmetic and algebra 
up to and inclusive of the binomial + ncaa Euclid, books i. to iv., 
L, Xi, to prop, 21, xii, props. 1,2; Henry J. Wright, clerk (arith- 
vetic and algebra (up to and inclusive of the binomial theorem). 
ixaminers—H. C. Phear, Esq., M.A., late Fellow of Caius College, 
‘ambridge; C. J. Monro, Esq., B.A., Fellow of Trinity College, 
‘ambridge, assisted by members of the council of teachers. Matri- 
ulated at the London University—Charles Morgan, teacher. 

We have had great pleasure in bringing befor? our 
eaders the success of this excellent institution. We trust 
t will prove to be the progenitor of a noble race of in- 
titutions whose business it shall be to ennoble labour by 
tingling with it the refining and elevating influence of 
nowledge. 





REVIEW. 


femoirs of the Life and Services of Rear-Admiral Sir William 
Symonds, Knt., C.B., F.RS., Surveyor of the Navy from 1832 
to 1847: with Correspondence and other Papers relative to the 
Ships and Vessels constructed wpon his lines, as directed to be 
published under his will, Edited by James A. Sharp 
London: Longman, Brown, Green, Longmans, and Roberts, 
1858. 
CHE book before us is the posthumous defence of a man 
vith whose name we are all familiar, and of whom, pos- 
ibly, we have all heard the most opposite characters. In 
he course of his professional carecr some millions of the 
sublic money passed through his hands to be expended in 
he production of the ships of war designed by him. His 
riends believed him to be a great genius: his enemies 
leclared that he was a mere charlatan, and for fifteen years 
he battle waged between them, through the Parliament 
ind the Press, was loud and furious. 





In endeavouring to form an estimate of the worth of the 
man we shall not be greatly assisted by the biographer, 
who evidently undertakes the task as a piece of professional 
special pleading, and is bound to see but one side of the 
question. Fortunately for us, however, the materials 
collected by the subject of the memoir are sufficiently 
ample to direct us. 

The father of William Symonds, a captain in the Royal 
Navy, died when William, the second son, was eleven 
years old, leaving a family of seven children by his second 
marriage, the eldest of whom was but one year older than 
William. In 1794, the year after the decease of Captain 
Symonds, William entered the Navy and joined the 
London, 98, one of Lord Howe’s fleet, aud during the next 
two years was present in several engagements with the 
enemy. In 1797 the crew of the London took part in the 
mutiny in the ficets at Spithead and the Nore, and, having 
overcome their officers, assumed the command of the ship. 
After the mutiny had been quelled by the joint endeavours 
of Lords Howe and Bridport, our young middy was turned 
over to the Cerberus frigate. She was employed on the 
Irish station, but her captain, Macnamara, finding it rather 
dull work, 

Pretended for several days that strange vessels were to be seen to 
the southward; and the ship was continually put in chase of them, 
until we were off the coast of Spain and Portugal, then considered the 
best station for taking prizes. In this, of course, the captain was 
guilty of disobedience of orders, and desertion of his post; but, happily 
for him, a gallant attack on a Spanish squadron served to divert the 
wrath of the Admiralty, who would otherwise have called him to a 
severe account. At sunset one evening, 20th October, 1799, a fleet 
was discovered to leeward ; and it was soon observed that it consisted 
of eighty sail of transports, bound to Corunna, in charge of tive 
Spanish men-of-war. As soon as it was dark, the Cerberus, unseen, bore 
up to the strangers, shaping her course for the men-of-war (three 
frigates and two ships), all lying close together, their captains having 
been assembled on board the commodore’s ship. They had lights 
hoisted at the peak, which the Cerberus, on approaching, imitated ; 
and, when near the largest ships, she opened her fire. They were 
caught in a trap, not being able to distinguish her from their own 
vessels; and when the lights of any of the Spaniards were put out by 
musketry she was instantly tired at by all the rest. By this excellent 
ruse the Cerberus, taking care to keep her lights always shown, was 
preserved from harm. She received only a few random shot, and 
had no person injured. An hour before daylight, when the Spanish 
squadron was much disabled, Macnamara—as the odds would have 
been rather against a single ship, and she a small one, so soon as the 
Spaniards discovered the error—hauled into the middle of the convoy, 
and took possession of the largest of them, but finding they were 
light transports, he sent Stacpoole to set fire to her, putting her head 
towards the thickest of the throng, first taking all the people out of 
her. They were not a little surprised to find that so small a ship had 
inflicted such disaster upon a whole squadron. When the day dawned, 
the Cerberus had got on the weather-bow of the Spaniards, and 
viewed at a safe distance the crippled state of her adversaries. 
The ship in flames burnt to the water's edge ; but the others, keeping 
out of the way, escaped unhurt. It was afterwards reported that two 
of the frigates were so damaged that they could not go to sea again, 
and that all received very considerable injury. 

After this (says Sir William), Captain the Hon. A. K. Legge 
took me with him in the Cambrian, 44, a beautiful frigate, built (1797) 
at Portsmouth. She was a thorough man-of-war, and Legge a 
good officer and a perfect gentleman. We were attached to the 
Channel fleet, part of the time under Sir Edward Pellew (afterwards 
Lord Exmouth), who, with Major General Maitiand, had charge of 
the expedition for co-operating with the Chouans in Brittany.” The 
Cambrian was also stationed off Corunna, and made several prizes in 
consequence. 


In Feb., 1801, he passed his examination for lieutenant, 
and having been desired by his old captain in the London, 
Sir John Colpoys, to keep in the way, that he might get an 
opportunity for promoting him, he was turned over to the 
Endymion, when his own ship was sent to sea. Here 
he came under the displeasure of the captain, and when 
the Endymion was ordered to St Helena, 

He could not be persuaded to discharge his supernumerary into the 
guardship, although an assurance reached me that a few posts would 
bring my promotion. She sailed, and on her way out we met the 
Cambrian, but I was prohibited from writing to my own captain. 

The tirst lieutenant of the Endymion, Lieut. William King, took 
great notice of me, and received much valuable assistance in his 
astronomical studies at my hands. Before reaching St. Helena he 
had persuaded Captain Durham that I was the most useful midship- 
man in the ship; and was also the means of my being sent on board 
to take charge of one of the convoy, the Marion, a country ship, 
loaded with indigo, to the value of £300,000, during her passage 
home, as a sort of remuneration for my loss of pay, prize money, &c. 
when so unjustly detained from my own ship. 

In the autumn of 1801 the fleet arrived in the Downs, and Captain, 
Durham presented me with my commission as a lieutenant, dated 
14th October. For a few months I remained on half-pay, when 
Captain John Whitby, R.N., who had married my eldest sister, ap- 
plied, and had me appointed 21st June, 1802, to the Belleisle, 74, 
fitting out under his command on the peace establishment in 
Ilamoaze. . . After spending some time pleasantly enough at 
Plymouth, in shooting, fishing, boating, balls, &c., the Belleisie was 
ordered to the Mediterranean station in the spring of 1803. 

We remained three months at Malta, when there appeared signs of 
another disturbance in the political world. 


In March, 1804, he was transferred to the Royal Sove- 
reign, 100, carrying the flag of Sir R. Bickerton. 

When Ne!son made his celebrated, but unsuccessful run across the 
Atlantic, in chase of the French, we were ordered to England, and 
into dock. But I sighed furemployment under an active officer, and 
grew heartily sick of forecastle watch and disappointment. Possessed 
by this feeling, 1 discovered that Lord Barham, the First Lord of the 
Admiralty, was formerly a great crony of my father’s; and I begged, 
in a letter, that he would put me into active service, preferring first 
lieutenant of a frigate to anything else. By return of post, [ was 
appointed, 9th September, 1805, to the Inconstant, 36 gun frigate, 
Captain E. S$. Dixon, at Portsmouth, and found myself senior 
lieutenant; butin her I was doomed to further suspense, as we were 
obliged to remain full three months in harbour, waiting for a spare 
dock. In consequence of this detention I underwent the most morti- 
fying, the most miserable reflections. A great movement had been 
made in the autumn of this year to send reinforcements to Lord 
Nelson. The ship I had left, and in which I had complained of in- 
activity, and the Belieisle also, returned, both having borne a most 
conspicuous part in the glorious battle of ‘Trafalgar. Ship after ship 
arrived, most enviably battered, when an old shipmate, Captain 
P. Carteret, came on board, and persuaded me to accompany him to 
theWest Indies as first lieutenant, in a tine brig sloop, the Sc »rpiou, 18 
guns. Lord Garlies (atterwards the Earl of Galloway) having 
placed a countryman over me in the Inconstant, I was not disin- 
clined to leave the mud of Portsmouth harbour, and applied to 
Admiral Montagu, the commander-in-chief, who appointed me forth- 
forth, and my appointment was confirmed by the Board. 


In the spring of 1806, the Scorpion sailed for the Barba- 
does station. Here they found that Jerome Bonaparte, 
with a squadron of six sail of the line and a frigate, was in 








the vicinity. Having received a supply of shot, and made 
good their deficiencies, they were ordered to watch his 
motions as closely as possible. 

This duty (says Sir William) devolved upon the Scorpion, owing 
to her inimitable sailing qualities, while frigates could not be trusted 
without risk of being taken. The Morne Fortunée schooner was 
attached to the Scorpion, and sailed tolerably well. We returned to 
watch off Port Royal, Martinique, and had the pleasure of capturing a 
little schooner, only two miles distant from the French squadron, 
which was at anchor. She was laden with Jerome’s wine. The 
Morne Fortunée took her to St. Lucia. Upon her return, a short 
time afterwards, she applied for one of the Scorpion’s top-gallant sails 
to make herself a fore-topsail. We were in the act of unbending it, 
the top-gallant yards being on deck, the officers at dinner in the gun- 
room, and Lieutenaut Browne, of the Morne Fortunée, on board, when 
three of the French fleet were suddenly observed to slip their cables, 
and drop all sails in ehase of us. Being on the alert, we got yards up 
and made all possible sail, with preventer back-stays on the masts, 
steering across Gross Islet. At sunset, we found we had left the 
chasing stips behind considerably. Tbe Frenchmen wore round, and 
joined the rest of their squadron, which was now also under weigh. 
The Scorpion wore, and followed them, and did not see or overtake 
the squadron until the middle of the night, when it was suddenly dis- 
covered that the brig was surrounded by them. We looked for the 
best opening to run out, and managed to place ourselves, at daylight, 
not very distant on their weather quarter, and aft-rwards followed 
their motions in everything, their best sailing line-of-battle ship, the 
Veteran, commanded by Jerome, and a frigate, chasing us daily. 


They followed this fleet until it hauled into Tortola, 
where a large English convoy was collected, and then they 
went to carry the intelligence to the Commander-in-chief. 
Shortly afterwards, they were ordered home in charge of 
the Moucheron brig. 

After a prolonged passage (he goes on to say) from the Moucheron’s 
ill-sailing and behaviour, we put into the Western Isles for water, of 
which we were so short, that we had only half a cask left. We had 
also been severely struck by lightning, the main-mast and every spar 
dependent on it being shivered to laths; with one man killed and 
another severely wounded. Upon our arrival at Plymouth, after a 
refit, we were kept on that station, and became the scourge of the 
Channel. Many French privateers, recaptures, &c., fell into our 
hands; such were the effects of a good look-out, good sailing, and 
deception. The officers were able to pay their mess, and never re- 
turned to Plymouth without a prize. Captain Stanfell succeeded 
Carteret ; and in oue instance a whole twelvemonth passed away with 
only one corporal punishment on board, The Glaneuse, 16 guns; 
Glaneur, 10; Bougainville, 18; Favori, 14; and other privateers, 
were taken, by using deception on board the Scorpion. Sometimes 
she was rigged as a bark, at others with the fore top-gullant mast on 
deck. The Bongainville was taken after a long chase and run- 
ning fight. Amongst the last of our prizes was the Glaneuse; being 
ketch-rigged she appeared admirably calculated for deception and 
fast sailing. In this latter quality she beat the Scorpion, insomuch 
that she would not have been caught had she not taken Scorpion for 
amerchantman. The day following, I applied to the Admiralty to 
command her; she was refused to me, but on the plea that | had 
asked for a command, I was appointed, instead, to the Violet lugger, 
9th March, 1808. 

After nine months’ service in the lugger he was appointed 
to the Brilliant, 28-gun frigate. In October, 1809, the 
Brilliant was paid off, and Licut. Symonds was put on half- 
pay. In Apmil, 1811, he joined Sir R. Strachan’s flag- 
ship, St. Domingo; and in November, of the same year, 
was appointed first-licutenant of La Pique. He tells us 
that he was eminently successful in improving her sailing 
qualities. 

She had been three times totally dismasted, and was an uneasy 
leewardly ship; but in my hands her trim was altered, and she be- 
came one of the handiest and most serviceable ships in the navy, and 
was celebrated for smartness and good order. ‘The men would have 
it that she was as “ beautiful as an angel.” 

After having been actively employed at Lisbon she was 
sent to the West Indies; an tera the end of 1815 was 
ordered home. Soon afterwards Captain Maitland left the 
Pique, and was succeeded by Fanshawe, who brought his 
own lieutenant, and Lieut. Symonds was superseded. In 
1808 he had married the daughter of M. Luscombe, Esq., 
of Stonehouse, Plymouth; and in 1816 he says : 

The state of my much-loved wife made me deeply anxious. All 
my bright dreams on joining her once more having vanished, I con- 
sulted the faculty about her health, and was at length advised to 
seek a milder air for her. Jersey being considered most eligible, [ 
went there, bag and baggage. 

Here, very soon after their arrival, his wife died, and 
left him with five little children. In 1818 he married 
again—his second wife being Miss Carteret, the sister of 
his old friend and captain, Philip Carterct, and eldest 
daughter of Rear-Admiral Carteret. In the spring of 
1819 he received a letter from his friend, Capt. Maitland, 
telling him that he was authorised by his uncle, Sir T. 
Maitland, Governor of Malta, to offer him the situation of 
Intendant of Marine Police, Captain of the Port, and sitting 
magistrate for the ports of the island. He accordingly 
started for Malta, accepted the appointment, and came 
home for his family. 

After spending (he says) some agreeable months in London, 
Hampshire, Jersey, &c., freighted the cabin and part of the 
hold of the Catherine, a vessel bound from Jersey to Malta, and 
carried out my four boys, servants, and chattels. My wife and 
daughter joined me, a little later, on New Year's day, 1821; 
and, henceforth, I entered fully into all my official duties. I 
amused myself in improving our casa, and in building a yacht, 
which I called “Nancy Dawson.” She proved a delightful solace 
to me and to all; for in her we were enabled to breathe the fresh, cool 
air in the offing, while every soul in Valetta was baking. . . - When 
the Hon. G. Vernon and his lady came to the island for her health, in 
their yacht, the Transit, I was introduced to them by more than one 

erson; aud we svon became very well acquainted. I made my first 
trial of the Nancy Dawson’s sailing against his yacht, and had so con- 
siderable an advantage, that J was led to believe that I had hit upon 
a secret in naval architecture; and after trying my hand upon tour or 
five others of a smaller description, which answered beyond my warmest 
expectations, I was confirmed in the success of my principles by these 
experiments. Great breadth of beam and extraordinary sharpness 
are the characteristic features of my system, with a careful attention 
to stowage, the stand of the masts, and the cut and setting of the sails ; 
nor had I, in any instance, occasion to alter anything materially from 
my firstidea. ‘Lhe consequence was, a firm conviction that I might 
attempt something on a larger scale, with every hope of success. 

In 1822-3 he made several excursions on the Mediter- 
ranean in the Nancy Dawson, and had the pleasure of 
beating Lord Byron’s yacht, the Bolivar. In these excur- 
sions, which extended to Leghorn on one side of the Italian 
peninsula, and Venice and Trieste on the other, he made 
such hydrographical notes as he thought would be useful, 
and transmitted them to the Admiralty. ; 

In 1824, his friend, Sir Thomas Maitland, died suddenly, 
and as he had been hoping to get some improvement in 
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ition by his means, the disappointment caused by his 
veath, and various mortifications, in a professional and 
other points of view, made him ill, and he obtained leave to 
return to England. During his stay at Malta he had sub- 
mitted to the Admiralty a plan proposed by him for ship- 
ing the obelisk known as Cleopatra’s Needle, and which 

d been offered to George IV. He had also designed a 
double boat, which he conceived could be used advanta- 
tageously in troop ships, whalers, and other vessels; and 
immediately on his arrival in England he devoted himself 
to the prosecution of these schemes. 

We read, accordingly, in his journal :— 

Called on Lord Lauderdale (Sir Anthony Maitland’s brother), on 
Sir R. Plaskett, and Phil Carteret; and visited the Admiralty about 
my double boat. . Inext consulted Sir Astley Cooper ~~. 
ing my health; and went, by his advice, to Cheltenham. . . ack 
to London, and waited on some members of the Admiralty, to whom 
I presented a pamphlet on naval architecture, besides distributing 
several copies in other directions. Having received an invitation to 
Dunbar- house, the seat of the Earl of Lauderdale, I left in a steam 
vessel for Edinburgh. . . . Reached Dunbar-house, in Haddington- 
shire; and after being well received by Lord Maitland, and by 4 
old friend Captain Anthony Maitland, the earl and countess arrived, 
and made me very happy and comfortable. . . . My pamphlet was 
well received by the eari and others. Lord John Hay and Captain 
Hay, of Belton, visited me. Captain Basil Hall was much interested 
about the double boat, the Needle of Cleopatra, and my paper on 
naval architecture, and made an offer to me, which induced me to 
take my leave and go to Edinburgh. . . . Called on Basil Hall, and 
was introduced to professors, publishers, and Scotch reviewers, who 
wanted me to publish in the “ Jdinburgh Philosophical Journal.” 
I gave them sketches for copperplate engravings. 


At this time he received, through Sir C. Paget, an invi- 
tation to become First Lieutenant of the King’s yacht, and 
to command, ex officio, the 10-gun brig Calliope. This he 
instantly accepted, and joined the Calliope tender. 

Lord Lauderdale, having interested himself in his behalf, 
obtained from Lord Melville, First Lord of the Admiralty, 
a promise that he should build a sloop-of-war on his plans. 
His friend, Mr. Vernon, ever active in his good offices 
towards him, offered to stand security for this p nan and to 
purchase her from the Government if she was rejected after 
trial, but the Navy Board raised difficulties, and wished 
Mr. Vernon to sign a bond for £20,000: this he refused to 
do. After the Admiralty had given, and then withdrawn 
their permission, and the matter seemed at an end, Mr. 
Vernon succeeded in getting them to allow her to be built 
without his finding security. In October, 1825, he was 
made Commander, and accordingly left the Calliope, in 
which he had been employed on the Jersey station, He 
then started for Malta, to renew his leave, that he might 
superintend the building of the Columbine, his new sloop. 
On reaching England again he found the Columbine in 
frame in Portsmouth Dockyard. At this time, also, he 
received orders to build the Sylvia, a cutter of seventy tons. 
She was accordingly built, and launched in 1827. 

The Navy Board made every difficulty, both with regard to the 
“ Columbine” and the “ Sylvia,” as I bad been led to expect, from the 
opposition of Sir Byam Martin, the Comptroller of the Navy. Though 
the Admiralty had approved the plan of the Columbine, and ordered 
it to be commenced, yet when I called at the Navy Board with it, as 
a comp!iment due to Sir Byam, he exclaimed, “ I'll not look at it, Sir; 
you may leave it on the Board table if you like.” He threatened in 
plain terms to oppose me in every stage of the business, and said, 
“ that I should never build her if he could prevent it.” 1, of course, 
thanked him for his courtesy, but declined to leave the plan. Months 
rolled away; but at length, in December, 1826, in spite of every 
obstacle, the Columbine was launched at Portsmouth. The Duke of 
Portland, to whom I had been introduced by Lord Vernon, saw her 
while on the stocks. He fell in love with her appearance, asked me 
for her lines, and immediately commenced a yacht at Troon, in the 
North, like her, on a reduced scale. From this time he became my 
steady friend. 


On the 4th December, 1826, he commissioned the Colum- 
bine, and she was ordered to be tried with the Challenger, 
Wolf, Tyne, Satellite, Acorn, Sapphire, and Alert. He 
says :— 

She beat all in a manner which surprised the most sceptical among 
my competitors. Yet, still the Navy Board opposed me, and the 
Admiralty, who were better inclined, found it was impossible to carry 
me through the business, until the Duke of Clarence became Lord 
High Admiral, His Royal Highness at once ordered me to lay down 
A — frigate. This was done at the recommendation of Sir T. 

ardy. 

In December, 1827, he was promoted to the rank of post 
captain, and his shipbuilding projects being opposed by 
the Navy Board he started again for Malta, resigned his 
offiee there, returned, and took to farming in Jersey. 

In 1829, the Duke of Portland offered to construct the 
Pantaloon, a 10-gun brig on his plans, at the duke’s own 
expense, and in his dockyard, at Troon, in Ayrshire. Five 
small vessels of about ten tons were therefore built on 
different proportions as to length, breadth, and depth to 
serve as models for experiments ; and one of them on trial 
showing a superiority over the rest, she was sclected as the 
model of the Pantaloon. 

Soon after this the duke wrote to Sir James Graham, 
then First Lord of the Admiralty, telling him that he in- 
tended to send the vessel for trial when she was complete ; 
that he hoped the Government would purchase her if she 
were successful, and that if she were found to be dangerous 
he would burn her, 

A few days after this letter was sent, Captain Symonds 
received an order from the Admiralty to prepare a design 
.for a 50-gun frigate, without any restriction as to dimen- 
sions. The Pantaloon was then tricd and was successful ; 
and in July, 1831, he received orders to prepare drawings 
for some 16-gun brigs. The Pantaloon was purchased by 
the Government, and her constructor was sent to Woolwich 
to superintend the building of the 50-gun frigate—Vernon, 
being allowed a salary, office, and draftsman. In the next 
year, 1832, the Navy Board was abolished, and Captain 
Symonds was made Surveyor of the Navy. 

There does not appear to have been anything in the 
conduct of the amateur shipbuilder up to this time which 
could provoke the bitter hostilitics he had to encounter ; 
and we must look to the nature of the appointment itself, 
and to the sabsequent conduct of the sarveyor for its causes. 

_ There had been for twenty-one years previous to this 
tune a school of naval architecture in Portsmouth-yard, in 
which young men were educated and trained at the expense 
of the country. Many of the men who had been brought 





up there were at this time doing duty in the dockyards, 
and were growing old without having had an opportunity 
given them for displaying any individual talent. The few 
ships which had been constructed by them, had been produced 
at the school under the direction of their mathematical 
tutor, Dr. Inman. They were all naturally anxious that if 
any change took place at the Admiralty, an opportunity 
should be given them for putting into practice the prin- 
ciples which they had spent so many years in acquiring. 
For it must be remembered that no designs are made in the 
dockyards, except under extraordinary circumstances ; 
they are all produced at the Admiralty, and by the Sur- 
veyor of the Navy. Their indignation may therefore be 
easily imagined when the Admiralty declared that the 
Schooi of Naval Architecture had failed ; that it was to be 
abolished forthwith, and that a sailor, of whose scientific 
incapacity they had been fully convinced, by his tract on 
naval architecture, was to have the supreme direction of 
naval design. 

For nineteen years previous to this period, Sir Robert 
Seppings had been the Surveyor of the Navy, and during 
that time he had acquired a world-wide fame for his me- 
chanical skill. The hulls of some of his ships are, we 
believe, — to any that Sir William Symonds ever 
constructed. Take, as examples, the Rodney, London, and 
Calliope. Sir William Symonds tells us himself, with 
reference to the latter vessel— 

I made great alterations in my brig, the Calliope, placing the rig- 
ging farther aft, throwing out ballast, and stowing the remainder 
differently ; I also changed the wheel for a tiller, and altered all the 
sails, An experimental squadron being ordered, I had permission to 
accompany the Brazen, Harlequin, and Pandora; and we beat them 
in all points of sailing to the great surprise of everybody. 


This man, who had done so much for shipbuilding, that 
his name is still held in reverence throughout the Govern- 
ment servjce, was compelled to resign, to make room for the 
amateur ;"his ships were condemned, and those on the 
stocks were ordered to be remodelled by his successor, 

This he appears to have done in a most ungracious way. 
He says, with reference to it :— 

Sir Thomas Hardy had the control of my department at the Board, 
and, with his approval, the Boscawen, at Woolwich, was ordered to 
be metamorphosed into a seventy gun ship on my construction ; the 
frames of the Statira and Tigris were ordered to be taken down at 
Devonport; and many frigates and brigs on the old principle were 
suspended. The Royal Frederick's frame, prepared at Portsmouth, 
was adapted to my shape. These and other necessary alterations 
were at the bottom of the violent enmity with which the disappointed 
followers of Sir George Cockburn and Sir Byam Martin, and the 
admirers of my predecessor, pursued me. 

When his own turn came to have his ships altered in 
accordance with the views of others, he tried in vain to 
save them, and then “felt he had no alternative but to 
obtain a medical certificate, and claim retirement.” 

It might have been expected, too, that he would respect 
the feelings of the trained architects, of whom we have 
previously spoken ; perhaps to recommend that some of the 

est among them should be allowed to construct a vessel, or 
that he should have the aid of their scientific knowledge in 
carrying out his own designs. But instead of doing this, 
he chose for his assistant Mr. John Edye, a foreman of 
shipwrights, and an uneducated man, whose boast is said 
to have been that he had nothing to do with “ Euclid, and 
humbug, and algebraic thedrems,” and put every possible 
obstacle in the way of his professional rivals, so that many 
of them were long past middle life before they had made a 
single step in advance of the positions they occupied when 
they left the school. 

It must not be supposed that the ships built during the 
reign of these two gentlemen were designed without the 
aid of the theories which they affected to despise; that 
would have been an impossibility, as Sir William Symonds 
very soon discovered, and as we shall attempt to show. 
To do this, let us consider the nature of the problems which 
present themselves to the architect. 

It is required to form a battery consisting of a certain 
number of guns, the lowest tier of which must be at a given 
height above the water. This battery must carry a detinite 
number of rounds of powder, shot and shell for the guns ; 
must berth and carry the men required for working them, 
and must stow the necessary provisions and stores for a 
given number of weeks. 

Secondly: It must roll easily in a sea, and must, at the 
same time, offer such a resistance to forces tending to 
incline it as will be sufficient to ensure it from oversetting, 
if ordinary care is taken in its management. 

Thirdly : The masts must be so placed that the sails may 
have a slight tendency to turn the head of the ship towards 
the point from which the wind blows. 

Fourthly: The head of the ship must rise readily to the 
waves, and she must pitch easily. 

A sailing ship which satisfies these four conditions has 
been well designed. The first two sccure effectiveness as a 
battery, comfort, and safety; and the others are, so far as 
our knowledge extends, the main elements in securing 
speed, 

But how are we to discover whether these conditions 
will be satisfied in a design ? 

In the first place, the weight of the vessel itself, exclusive 
of its equipment, must be estimated from that cf a similar 
vessel. This weight is called the light displacement, and 
is discovered in the similar vessel already constructed by 
observing the draught of water at the time of launching, 
and calculating the quantity of water displaced by the por- 
tion of the hull immersed. The weight of the masts, sails, 
rigging, stores, armameut, ammunition, and men, must 
then be discovered, and the whole added together. We 
have then to take care that the dimensions of the design 
below the fixed line of flotation are such that the weight of 
amass of water of the same shape and size is equal to the 
total found above. We have, therefore, to find accurately 
the cubic contents of a very large irregular solid, which is 
a long and delicate mathematical operation, 

The second question resolves itself chiefly into a means of 
comparing the stiffness of the design with that of a satis- 
factory ship. To be able to do this it is necessary to find, 
by dalctlation, the depth of the centre of gravity of the 
the load-water 


irregular solid previously spoken of below 








section, and also the moment of inertia of this section, both 
= a operations require considerable mathematical 
skill. 

The third condition makes it necessary that we should 
discover the centre of pressure of the wind on the sails 
when they are all braced round in a fore-and-aft direction, 
that we may be sure of its occupying that position with 
regard to the length which experience has shown to be 
proper. 

All these calculations are of such importance that they 
are always made by naval architects who boast of any 
principles beyond those contained in the time-honoured rule 
of thumb. Even Mr. Sharp admits in one place that, 
“every branch of science is laid under contribution to pro- 
duce the perfect model. Mechanics, hydrostatics, pneu- 
matics, their separate effects, and their joint efforts, must 
be studied, calculated, adjusted, and blended together, in 
due proportions, beforehand, to bring about the desired 
result.” 

Yet it is not to be denied that the opponents of Sir William 
Symonds made a great mystery of their knowledge, and 
magnified its importance, while they neglected to apply it 
to the purpose for which it was mainly useful, i. ¢., to dis- 
cover the causes of the excellence of individual ships, and, 
if possible, the general laws on which they depended. 

Sir William states the matter fairly in his pamphlet on 
naval architecture, as given by Mr. Sharp, written, it 
must be remembered, long before he thought of becoming 
Surveyor of the Navy. He says :— 

The beautiful models of foreign invention are in general beyond 
the comprehension of persons thus brought up, who content them- 
selves with following the old beaten path; and in this way the most 
precious works of first-rate masters are doomed to neglect or destruc- 
tion, that they may not serve as foils to awkward British bottoms. 
They have a very different system in France, There, instead o: 
servilely copying models, even good ones, the constructor, proceeding 
upon first principles, and after settling the general form of his model, 
endeavours to combine the most desirable properties. . . . In 
fact, the proportions of every part ure duly calculated and adjusted 
beforehand. Each vessel is an invention; so much so, that it was 
asserted at the beginning of the French Revolution, “that scarcel 
any two French men-of-war of any celebrity were similar to eac 
other.” 

Whether it was Sir William or his theoretic opponents 
who were guilty of servilely copying models, or who rather 
proceeded upon first principles, we leave our readers to de- 
termine. After this exposition of the mathematics of ship- 
building, we will give a few of Mr. Sharp’s notions on the 
matter. 

Here theorists step in to assist us with their investigations; and 
the general conclusion to which they have arrived may be stated in a 
smal! compass :—* There is a point in the whole mass of the ship, above 
and below water, on which she may be supposed to turn, viz., the 
centre of gravity of the system, as it is styled ; and it is in reference 
to this that all the calculations of the mathematician are made.” “ To 
discover the place of this centre of gravity is a very difficult process, 
on account of the irregularities of a ship’s form; and supposing it 
found, there are other points related to it, theoretically, of which it is 
equally difficult to calculate the place. All these different centres, 
and the effects they produce on each other, are interesting on purely 
theoretical grounds.” “ It seems evident, then, that the wheels and 
springs of the ponderous hine which t theorists undertake 
to manage, are so various and involved, and their methods of calcula- 
tion are, of necessity, so intricate, that, however interesting as 
mathematical exercises, their investigations are of little practical 
benefit. Without question it is gratifying to a logical mind to see 
mathematicians by a subtle course of reasoning, @ priori, arrive in 
due time at conclusions in which men of practical understanding had 
anticipated them by taking a shorter cut. But what is the utility of 
ingenious theories which are too fine-spun for working-day life ?” 

He tells us, after this, with reference to Dr. Inman's 
“ Formal and Rules for making Calculations,” that—- 

In practice, the displacement is found by noting draughts of vessels 
of equal dimensions at launching. 

And, again :— 

From the displacement, the stability at various inclinations may be 
determined. The labour attending these calculations is, to a great 
extent, superseded by Mr. Edye’s scales. 

That is, by a book recording in detail the weights of th« 
materials and equipment of different classes of sailing ships 
and which has nothing whatever to do with the problem o 
finding to what depth a newly-designed solid must sink is 
order to bear its known weight. But no one will care t 
have it proved that Mr. Sharp is not a naval architect, anc 
does not understand what he has undertaken to writ 
about, so we shall not trouble ourselves to prove it. 

It may be asked, perhaps, how is it that the scientifi 
opponents of Sir William Symonds have not succeeded it 
making a name for themselves since his retirement? On 
answer is, that they underwent such systematic persecutior 
during the earlier part of their course, that the best mei 
among them gave up the profession in disgust. The few 
good men who were left have produced the Cressy, th: 
Thetis, and the Espiegle, with a few other ships of les 
note. Those mentioned are excellent designs. ‘lhe Theti 
is now in the possession of the Prussian Government, hav 
ing been exchanged for the Nix and Salamander, built by 
J. Scott Russell, and now known as the Weser anc 
Recruit. The chief defects in the earlier vessels of thi 
school arose from the fact that their vessels were badly 
masted. ‘To assign the position of the masts of a ship i 
one of the greatest difficulties which a young naval archi 
tect has to encounter. It can only be done by carefull: 
observing the relative positions of the centre of pres 
sure on the sails, and of the centre of lateral resist 
ance against the immersed part of the ship, in simila 
vessels. ‘The best ship in the world may be ruined by ba 
masting and trim; the position of the masts affecting on 
of the centres in question, and the trim the other. I 





| for example, the vessel’s masts are too far forward she mus 


be trimmed down by the head; and if it is not possible t 
do this to a sufficient extent, then some of the head gail 
must be disused, and there is immediately a loss in pro 
selling power. Sir William Symonds made this error i 
nis first vessel. He says with reference to the first trial : 
Although the Columbine, upon the whole, was very superior to th 
rest, 1 was rather disappointed with her; and upon returning from th 
cruise, found that her masts were too far forward, and that she ha 
not nearly enough canvas. I was thereupon allowed to shift the mast 
aft a little, and to increase the after yards and canvas. 7 
If these gentlemen had had access to the Governmen 
records, and had improved their taste by experience, a 
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was certainly necessary, there is every reason to believe 
that the only objections to their ships would have been 
removed; one of their number, Isaac Watts, Esq., the 
present Assistant Surveyor of the Navy, has had such 
opportunities afforded him, and our magnificent steam 
J is the product of his theories aud the surveyor’s nau- 
tical skill. 

It is now ten years since Sir William Symonds resigned 
his office. His successor was his personal friend, and has 
no theoretical prejudices. His great patron, Sir James 
Graham, was First Lord of the Admiralty during a great 

art of this time. It may therefore be expected that Sir 

Villiam’s system would have fair play, and would have 
been continued, if possible. What are the facts? The 
characteristic features of the system are stated by its ex- 
pounder to have been great breadth of beam, and extreme 
sharpness of section. Mr. Sharp says:—“ Captain Symonds 
contended for a broad beam, or greater breadth just above 
the water, while his opponents were in favour of a narrow, 
or only moderate beam, ‘The average length of ships of 
war before his time is 3°6 to 3°9 times the breadth. Those 
of Captain Symonds’ ships run from 3°1 to 3°3 times.” We 
find that in Sir B. Walker’s first-rates the ratio of length 
to breadth is about 44; in two decked ships, 42; in frigates, 
42; in corvettes, 5; and in sloops, 5}. In some more recent 
examples of large ships the ratio is as high as 53. Then, 
with regard to sharpness of floor, the gun-boats, which 
have been praised and copied everywhere, and the Aga- 
memnon, and the St. Jean d’Acre, which have succeeded 
admirably, have fuller sections than any of the old tubs 
which Sir William Symonds so loudly condemned ; in fact, 
their sections differ but little from rectangles, instead of 
conforming to his magic triangle. It may be said that 
the necessities of a steam navy demand such alterations. 
Granted ; but what has Sir William Symonds done towards 
its formation? He continued to multiply sailing ships, 
and to oppose the introduction of steam, until the very last 
moment; and now our harbours are crowded with Terpsi- 
chores and Didos, Harlequins and Columbines, which can- 
not be converted into steamers, and will, in all probability, 
never be used again. 
_ A practical comment was made on this great controversy 
in 1848, on the retirement of Sir William Symonds, by the 
revival of the School of Naval Architecture. In 1852 un- 
happily Sir James Graham again came into office, and he 
immediately abolished it. 

The whole of the difficulties in this contest, and their ill 
consequences, arose from the fatal blundering of Sir James 
Graham. All the naval architects in England were dis- 
graced by him, and Sir William Symonds was appointed to 
reign in their stead. All the axioms and established 
principles of naval architecture were ignored ; and a single 
idea, a mere crotchet, became the foundation of the new 
art. Henceforward compromise was impossible—sharp 
sections and great breadth of beam must be the character- 
istics of every English man-of-war. We believe that no 
man saw better than the Surveyor the necessity for the 
modification of these principles in all ships, and for their 
entire surrender in steam-ships ; but retreat was impossible 
—if he failed to conquer, he could only die. 

It is only necessary to add, that Captain Symonds retired 
from Office, in October, 1847, on a pension of £500 per 
year, in addition to his half-pay, and took up his residence at 
the Isle of Wight, where he passed the greater portion of 
his time in yachting. Having become a widower a second 
time, he married again, in 1851. In 1854 he became a 
Rear-Admiral on the retived list. Soon afterwards, being 
attacked with bronchitis, he went over to Malta, hoping to 
receive bencfit from the change of air. Finding that he 
grew worse, he embarked on board the French mail steam- 
ship Nil, to return to England. On the 30th Mareh, 1856, 
while they were passing through the straits of Bonifacio, 
Death called him away. His mortal remains were interred 
at Marseilles, 
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Grants of Provisional Protoction for Six Months. 
221 THEODORE WARAKSINE, Piccadilly, Middlesex, ** Sorting corn by its 
Weight by means of a special machine, called ‘ specific corn sorting ma- 





chine.’”—-Petition recorded 6th February, 1858. 

488, Richard Ronents, Marchester, ‘ limprovements in mechanism for en- 
Sraving, and otherwise copying in line, paintings and other designs on flat 
and curved surfaces of metal, paper, aud other materials.”—/etision re- 
corded Ith March, 1858, 

514. JOUN JAMESON, Catherine-terrace, Gateshead, Durham, “ Improve- 
ments in apparatus for compressing and expanding aerifurm fluids.” 
Petition recorded 13th Mareh, 1858. 

520. Ricuarpd Epwarps, Single-street, Canal-road, Mile-end-road, London, 
“Tm yrovements in preparing and combining materials used in lighting or 
kindling fires.”— Petition recorded Lith Murch, 1858. 

550, Lavinaton Evans FLercurr, Upper Norwood, Surrey, ‘ Improvements 
in marine engines and boilers, and their appurtenances.” 

552. CHaRuRs Dovey, Birmingham, Warwick, Epwtn Biauany and Tuomas 
Henry Worra Smethwick, Staffordshire, “ Improvements in orna- 
menting metal 

554. Sir JaMes Canes Anperson, Fermoy, Cork, Ireland, “ Improvements 
in locomotive and other carriages.” ; 

656. THOMAS SuPFiELD, Bermondsey, Surrey, ‘‘ Improvements in pumps, 
especially adapted for ships’ purposes.” 

5¢8. THOMAS SterneN SuTron, Glyulerois, Neath, Glamorgan, ‘‘ Improve- 
ments in miners’ lamps.” i 

560. ALFRED Vixcext Newton, Chancery-lane, London, “ An improved pro- 
cess of polishing, blueing, and annealmg articles of iron and steel.”—A 
communication. 

562. Joseru ANTone Jean RE ugk, Paris, France, “ An improved chrono- 
Meter, called *« hronoscope * "- recorded 18th 358. 

564. Henry Brock uenann, Coventry, Warwickshire, “ Improvements in 
chronometers, watches, and time-keepers.” 

568. Make ANTOINE FRANCOIS MENNoNS, Rue de l’Echiquier, Paris, France, 
’ Improvements in the production of motive power.”—A communication, 

568. Groner WitiiaMs and Eowarp Rowtey, West Bromwich, Staffordshire, 

‘An improvement or improvements in piling iron, 

570° Jouxs Marruerw May, Lambeth-hill, London, “ Improvements in 
fastenings for portemonnaies, travelling bags, ladies’ companions, cigar, 
writing, and instrument cases, fusee boxes, and other like cases or 
receptacles,”—A communication from Jacob Moench and Company.” 

572, Grornos Freperick Muntz, Frenchwalls, near Birmingham, * Improve- 
ments in mixing zine with copper and other metals,” 

574. Joux Bramwet, Buxton, Derby, ‘‘ Improvementsin apparat 
prevention of accidents arising from the eseape of gas."— Petitior 
Act) March, 1858. 

876. Wiuuiam Haron, Reddish, Lancashire, ** Improvements in the manu- 
feture of » certain description of paper, and in the machinery connected 
therewith. ° 

75. PeRctYAL Moss Parsons, Duke-street, Adelphi, and WiLLiAM Dempsey, 
Great George-street, Westminster, ‘‘ Improvements in the construction of 
switches and crossings for railways.” 

680, Janes Brooks, Elton, near Bury, Lancashire, ‘“‘ Improvements in 
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drawing frames used in the manufacture of cotton and other fibrous 
materials,” 

582. Patrick Browne, Liverpool, Lancashire, ‘‘ Improvements in the screw 
propeller, partly applicable to the raising of fluids” 

584. WILLIAM ALLEN, Arthur-street, Coventry-road, Birmingham, “ Im- 
provements in machinery for manufacturing screws.” 

586. ALFRED VINCENT Newton, Chancery-lane, London, “‘ Improvements in 
sewing machines.”—A communication.—/etilions recorded 20t Murch, 
1858, 

590. RicHAnD ARcUIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in apparatuses for exhibiting daguerrotype, photographic, and other stereo- 
scopic views and pictures,”—A communication. 

591. Epwarp Joun Manwarine, Lee, Kent, “ Improvements applicable to 
stereoscopic apparatus,” 

592. James Tuomas, Hackney, Middlesex, “ Improvements in machinery 
for counting, and registering or paging.” 

593. CHakLES CukETHAM BalLey, Manchester, Lancashire, ‘An improved 
method of supplying the feed water to boilers, and in the apparatus con- 
nected therewith.” 

595, Joun Juckes, Dame-street, Wharf-road, City-road, Islington, “ Im- 
provements in apparatus for supplying coals to stoves and fire-places.” 
597, Isaac HonpeN, St. Denis, and Ewing Husner, Mulhouse, France, 
“Improvements in preparing, heckling, or combing flax, silk, wool, and 

other fibres.” 

599. Henny ALFrep Jowett, Sawley, Derbyshire, ‘‘ Improvements in ma- 
chinery for transmitting telegraphic communications and making siguals, 

icable to railways and other purposes "—Jetitions recorded 22nd Murch, 








600 Henri Lavrest Muuuer, Paris, France, “Improvements in chromo- 
graphic printing.” 

601, CHARLES ATHERTON, her Majesty’s Dockyard, Woolwich, Kent, ‘ Im- 
provements in furnaces, fire grates, and stoves.” 

692. ALEXANDER SouTHWwooD SrockER, Wimpole-street, Cavendish-square, 
London, “ Improvements in the manufacture of railway axles and tubes,” 

603. WiLLtAM Movin, Bolton, Lancashire, “ Improvements in machinery or 
apparatus for preparing and spinning fibrous materials.” 

604. Joun Rowzorrom and TuoMAs STANDEVEN, Halifax, Yorkshire, “‘ Im- 
provements in washing, wringing, and mangling machines ” 

605. WitttaM Epwarp Wi ky, Great Hampton-street, Birmingham, ‘‘ Im 
provements in ever-pointed pencils.” 

606, Cartes Cuirrorp, Inner Tempie-lane, London, “ Improvements in 
ships’ davits, and in apparatus for stowing, lowering, and securing boats.” 

607. E E CovuLON, Croisset, near Rouen, France, “Improvements in 

preventing the incrustation of steam boilers.”—A communication. 

609. Wituiam Saxry Keir, York-street, Southwark, Surrey, ‘‘ An improved 
rotary cutting machine.” 

610, CitARL¥YS Francis Quintin, Cheltenham, Gloucester, ‘‘ A kneading 
machine.” 

611, Wituiam RAMSELL, Deptford, ‘Improvements in furnaces and fire- 
places,”— Petition recorded 2rd March, 1858. 

612. Joux CRawrorD WILsonN, Soley-terrace, Pentonville, London, “ An 
improved method for introducing elastic substances into articles of wear- 
ing apparel, and the adaptation thereof to the manufacture of certain 
useful garments in which elasticity is required.” 

613. Ricuarp Jackson, Calder Vale, Garstang, Lancashire, “ Improvements 
in machinery or apparatus for spinning cotton and other fibrous sub- 
stances,” 

614. Henry Gerner, Newton-road, Bayswater, Middlesex, ‘ Improvements 
in apparatus for the manufacture of gas from oils or fatty or resinous 
matters.’ 

615. Cnarurs CurvaLiier, MARK Isipore OLIVIER, and EvGENE RoLLAnn, 
all of Brussels, Belgium, ‘‘ A machine for making and applying as soles to 
shoes and boots, gutta percha, caoutchouc, and other analogous sub- 
stances adapted for that purpose.” 

616. MARC ANTOINE FRANCOIS MENNONS, South-street, Finsbury, ‘‘ Certain 

improvements in the construction of heating apparatus.”—A communica- 
tion. 

619, ConstTANTINE NicoLaus Korteta, Liverpool, Lancashire, ‘‘ An improve- 
ment in the manufacture of skin soap.” 

620, George Antuur Bippevn and WILLIAM BaLk, Ipswich, Suffolk, ‘‘ Im- 
provements in steam boilers.” 

621. Joun Freperick Brinses, jun., Ficldgate-street, Whitechapel, Middle- 
sex, and Henry Joseru CoLiixs, West-hill, Wandsworth, Surrey, * Im- 
provements in the manufacture and reburning of animal charcoal.” 

623. JeAN VANDEN HievakKer, Brussels, Belgium, “ An improved machine 
for compressing coal, other fucl, and substances requiring pressure,” — 
Petitions recorded 2th Murch, 1858. 

625, Wiu.tam Srertinivs CLark, Upper Park-place, Dorset-square, London, 
“Tmprovements in the construction of railways.”—A communication from 
Sidney A. Beers, New York, America. 

626. Davin A. Hopkins, Paterson, Passaic, New Jersey, United States, 
** Improvements in journal boxes.” 

27, Wituiam Crook, Blackburn, Lancashire, “ Improvements in looms.” 

28. James Nutraut, Walmersley, near Bury, Lancashire, ‘‘ Improvements 

in looms.” 

629. George Henry Exuis, New Malton, Yorkshire, ‘‘ Improvements in 
kitchen ranges.” 

630. WILLIAM Epwarp Newron, Chancery-lane, London, “ Improvements in 

the means of and lamps for burning certain kinds of oils and hydrocar- 
bons."—A communication from Mr. Frederic Jacquemart, Paris, 

631, Francois Hack, Place de Ja Reine, Brussels, Belgiam, ‘* Improve- 

ments in pumps for pumping beer, wine. vinegar oils, or other liquids, 
containing acids or oily matters.”—A communication, 

632. FKuix Foucov, Rue Caumartin, Paris, France, ‘‘ Improvements in 
steam boiler and other furnaces.” 

633. WestLey Ricnarps, Birmingham, ‘ Improvements in breech-loading 
guns and fire arms,” 

635. Witt1AM Ronoux, Stanhope-street, Hampstead road, London, ‘*‘ Cer- 
tain improvements in organs.” 

636. Francois AUGUSTE CHEVALLIER, Paris, France, ‘* Improvements in 

photographie apparatus.”— Petitions recorded 25th March, 1853. 

7. Ricuard ArcuipaLD Brooman, Fleet-street, London, ** Improvements 

in weighing machines.”—A communication from P. A. Brussaut, 

639 Pierre Hirroryte Gustave Berarp, Rue St. Denis, Paris, France, 

“Applying concentrated collodion to the effect of superseding caoutchoue 
in waterproofing stuffs of all descriptions for manufacturing garments 
and wearing articles, and also for applying it over painted surfaces instead 
of varnish,” 

641. Josuva Horton, Smethwick, Staffordshire, “ An improvement or im- 

provements in the construction of the girders used in the guide framing of 
gas holders.” 

643. Hexry Doviton, Lambeth, Surrey, “ An improvement in the manu- 
facture of invert blocks used in constructing sewers and drains.” 

645. Wittiam Epwarp Newton, Chancerylane, London, “ An improved 

machine for performing the addition of numbers, quantities, or sums of 
money, to be termed the ‘arithmometer,’”—A communication,—Petil ious 
recorded 26th March, 1858, 

647. Joux NewMan and Joun Freperick NewMAs, Regent-street, London, 
“ Improvements in spectacles.” 

649. EpGarn Cuicnester Jones, Caroline-street, Bedford-square, London, 
“Improvements in railway brakes.” 

651. BexJamin Burrows, Leicester, ‘ Improvements in weaving webs or 
narrow goods, and in ornamenting elastic webs.” 

653. James Wetcu, Southall, Middlesex, ‘‘ Improvements in portable rail- 
ways, and in the means of theirapplication to carriages, to facilitate their 
movements on common roads and other surfaces,” 

655, WitLtAM ARMAND GILBEE, South-street, Finsbury, London, ‘‘ Improve- 
ments in treating saccharine fluids.”— A communication,— Petitions re- 
corded 27th March, 1858 

657. WILLIAM AKMAND GiLBeEr, South-street, Finsbury, London, ‘‘ Improve- 
ments in treating brandies, and other spirituous liquids for improving 
their quality.”—A communication. 

659, Joun Rorert Breckon, Darlington, and Rorert Drxox, Crook, Durham, 
“Improvements in the construction of coke ovens.” 

661. Jonw Frepverick Srenxcer, Adelaide-place, London-bridge, ‘* Improve- 
ments in marine engines.” 

633. Joun Baris, Carolinen Gasse, Vienna, Austria, “‘ An improved con- 





















































struction of coiled spring.” 

635. Isaac Brows, Carlisle, and Joux Brows, Notting-hill, Middlesex, 
“Improvements in the manufacture or production of manure.” 

667. Epmonp Avevste Jacquin, Rue des Lavandieres, Ste. Opportune, Paris, 
“An improvement in preparing plates for printing.”—A communication 
from Mons. Henry Garnier, Paris, 

669, WILLIAM Hakpine. Forest-hill, Kent, ‘‘ Improvements in revolver fire- 

arms, and in apparatus for manufacturing projectiles.”"— Petitions recorded 






29th 858 

671, Jxax CLaupE Dvranp, Pimlico, Middlesex, ‘ Improvements in the 
manufacture of iron.” 

673. THomas Sttver, Philadelphia, United States, ‘* Pulsating valves or 
governors.” 

675, Bexsamin Woon, Huddersfield, Yorkshire, ‘‘ Improvements in ma- 
chinery or apparatus for cleansing the waste of woollen or other fibrous 
manufactures.” 

677. Winuiam Epwarp Newros, Chancery-lane, London, “ Improvements in 
the manufacture of sheet iron.”—A communication,— Petitions recorded 
30th March, 1858. 

679. Freperick ALeret Gatty, Accrington, Lancashire, “ Improvementsin 
treating certain compounds containing the colouring matter of madder.” 

681. Marcus Brown Wesrarap and Hven Bates, Manchester, Lanca- 

shire, ** Certain improved apparatus for coupling or connecting carriages, 
wagons, trucks, vans, and engines used or employed upon railways.” 

688. Epwaxp Heyrt Tops, Peckham, Surrey, ** Improvements in apparatus 
for generating steam in steam boilers by means of gas.” 


Mare 





85. Buaxp W. Crocker, Vienna, Austria, “‘ Improvements in axle boxes to 
render them self-lubricating.” 

687. Freperick Eowarpbs, Hillfields, and Wiuam Epwarps, Howard- 
street, Coventry, “* Improvements in weaving.” 

689. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in articles of buoyancy, to be used either for swimming, or for the saving 
of life from drowning.”—A communication from Pierre Mazard and Com. 
pany, Lyons, France. 

691. Rosert Barr, Glasgow, Lanark, N.B., “‘ Improvements in machine 
or apparatus for making rivets, spikes, nails, and screw blanks, and 
similar articles in metal.”—Petitions recorded 31st March, 1858. 


Patents on which the Stamp Duty of £50 has been Paid. 
789 Joun Henry Jounson, Lincoln’s-inn-fields, London.—Dated 10th April, 
1855 


oe 

801. SamorL Hout, Shaw-heath, Stockport, Chester.—Dated 11th April, 
855. 

805, James Lex Norton, Holland-street, Blackfriars——Dated 11th April, 
1855. 

784. WitttaM Ricketts and TuoMAS BULLEY, both of Stepney, Middlesex.— 
Dated 10th April, 1855. 

802. GrorGE FerGusson WILSON, CONKAD ABBEN HANSON, and JAmEs Jouy 
WALLIS, a!] of Belmont, Vauxhall.—Dated 11th April, 1555, 

785. SAMUEL FIELDING, jun., Green, Rochdale, Lancashire.—Dated 10th 
April, 1855. 

819. Tomas Wimrexny, Holmfirth, Yorkshire, and Jonas WIMPENnNy, 
tawtenstall, Lancashire.—Dated 13th April, 1855, 

823. Groree TurNER, Northfleet, Kent.—Dat 3th April, 1855. 

335. Epwarp Hamwonp Bentaub, Heybridge, Essex.—Dated 16th April, 
1855. 
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ENGINEER, 9th April, page 287, after 212, for “357” read ‘ 257.” 


Notices to Proceed. 

2972. Thomas Kayr, Grange-moor, Whitley Lower, near Dewsbury, York- 
shire, “ Improvements in looms for weaving.”—VPelition recorded 30th 
Novenber, W357. 

20989. JosePpu Eccurs, Blackburn, Lancashire, “Improvements in drying 
and colouring, or ornamenting bricks, tiles, pipes, and other articles made 
of plastic earths.” 

2991. Wittiam Birp and Ricuarp AsHton, Blackburn, and Tuomas Brrp, 
Manchester, Lancashire, “ Improvements in looms and pickers for looms,” 
—Petit 2rd U 

2998. Lovis Freperick Ernest Cicert, Rue Pigale, Paris, “ Improvements 
in the preparation of white as a basis of colour.” 

3004. WiiLiAmM Parsons and JAMES ATTREE, both of Brighton, Sussex, “ An 
improved cock or tap aud flushing apparatus.”—Pctitions recorded 3rd 
Deceinlier a7 





December, 1857. 





tons 1OCO 
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3096. ABRAHAM Ripey, St. Helens, Lancashire, “‘ Improvements in mills for 
grinding myrabolams, valouia bark, and other similar substances.” 

30i1. SamueL Henny SE s, Curry Rivel, Somerset, ‘‘ An improved pow- 
der for dust turn ind machinery for distributing the same, which 
may be employed for similar useful purposes.” 

3012. Joseri Grizarv, Nevers, France, ‘‘ Improvements in watches, and in 
the means of or for winding up and setting watches.” 

3013, WILLIAM STANDRING. Bury-road, Roch?ale, Lancashire, ‘‘ An improved 
throstle and mule spring for the underclearers of spinning machines.”— 

4th December, 1357. 

ER, WILLIAM BoDDEN 

ments in certain parts of mac 

— Petition recorded 5th December, 7. 

3030. James Harris, Hanwell, Middlesex, “ Improvements in signalling, 
and in apparatuses employed therein, part of which is applicable to the 
compression and exhaustion of air and other fluids.”—J/’etition vecurded 
Vth December, 1357. 

3022. George Houcrort, Manchester, and Grorge Dennoum, Wigan, Lanca- 
shire, *‘ Certain improvements in steam engines.” 

3033. Bensamin Suaw, Wellington. Salop, “ An improvement or improve- 
ments in the construction of windows,” 

3041. Ricarp AnctpaLp Broomay, Fleet-street, London, “ Improvements 
in cocks and valves for regulating the flow of fluids ””—A communication 
from P. J. Guyet, Paris, — Petitions recorded 8th December, 1857. 

3046. Josken Smiru, Walsall, Staffordshire, “Certain improvements in 
securing rails in their respective chairs for railroad permanent ways.”— 
Petition record:d 9th December, 1857. 

3078. Jonn BrapLey, Huddersfield, Yorkshire, ‘‘ Improvements in ovens 
applicable for baking bread and pastry, roasting or cooking meats, and 
similar purposes.” 

3083. WiLLiAM GaLLoway and Joun GaLLoway, both of Manchester, Lanca- 
shire, ‘Improvements in hydraulic presses.” — /’ctitions recorded 1bth 

ber, 1857. 

3092. Henry Grecory, Manchester, Lancashire, ‘‘ Certain improvementsin 
machinery or apparatus for making lozenges, or other similar articles.”— 
Petition recorded \6th December, 1857. 

3118. Ricuarp Furnivab, Manchester, Lancashire, ‘ Certain improvements 
in machinery or apparatus for cutting paper, cardboard, and other similar 
articles.” 

3119. WitttAM Watker, Leeds, Yorkshire, ‘An improved apparatus for 

the purposes of heating and drying.”—Petitions recorded 19th December, 

1857 

2. GEorGE TOMLINSON BousFIELD, Loughborough-park, Brixton, Surrey, 

“Improvements in machinery used in the manufacture of springs, and in 

the application of springs to carriages.”"—A communication.—Peliion 













Petitions recorded 
3018. WILLIAM MER 
Lancashire, “ Im} 
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,and WittraM TH1eainson, Oldham, 
inery for slubbing 
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recorded 21st December, 1857. 

3160. GeorGe Wittiam Hart, Osborne-terrace, Southsea, Southampton, 
«Improvements in the construction of locks, and in apparatus for cutting 
keys.”— Petition recorded 24th Deceniber, 


$174. Henry Desmoutis, Paris, France, * New metallic alloys.” 

3176. Joun Tuomas Grirritus, New Basford, Nottingham, ‘‘ Improvements 
in the manufacture and ornamenting of lace. — Petitions recorded 28th 
December, 1857. 

$184. Joun BuakE and Ricuarp Dvua@paLe Kay, Accrington, Lancashire, 
** An improved apparatus for reducing and regulating the quantity, force, 
or pressure of steam.” 

$191. ALFRED Vincent Newron, Chancery-lane, London, “ Improved ma 
chinery for cutting corks and bungs.”—A communication.—Pelitions re- 
corded 30th December, 1857. 

14. James Enis and Joseru Hesry Exwts, Leicester, “ Improvements in 
machinery for subdividing or reducing into small particles masses of rock 
and minerals, ‘ “ 1 Sth Janwery, 1858. 

84. WILLIAM WALLER, Uddingston, near Glasgow, ** Improvements in ma- 
chinery for grinding, bruising, breaking, and cutting ce reals, grasses, and 
other vegetable substances.” — Petition recorded loth Jinuary, 1858. 

98, CHARLES DAVAGE and Tuomas Davaee, Wadsley Bridge, Sheffield, York- 
shire, ‘‘ Improvements in railway crossings.” — Petition reco ded 20th 
Januarn, Yos. 

153. Lovis CaruMerer, Ghent, Belgium, ‘‘ Improvements in the apparatus 
jor cleaning the top rollers and fluted rollers of the different spinning 
machines.”—Peiition recorded 23h Janwaru, 1853 

183. Josiau Haste, New Dock Works, Leeds, Yorkshire, ‘‘ Improved appa- 
ratus for preventing the explosion of steam boilers,” —Petition re sorded Ist 

bruariv, 1858. 

214 Epwarp CoLtixawoop and THomas Countxawoop, Rochdale, Lancashire, 
«Certain improvements im machinery or apparatus for propelling vessels 
on water.”—Petition recorded bth February, V5s. 

TieopoRE WARAKSINE, Piceadilly, London, “‘ Sorting corn by its weight 

ans of a special machine called ‘specific corn sorting machine.’”— 

q hrm, 58 


orded 5th 
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» ion recore 6 ” . 
£95. Tuowas Barwawas Dart, Liverpool, “ Improvements in instruments 
for rubbing out pencil marks, and for sharpening pencils,” —Lelition re- 
corded 16 Febi 398 
$302. Patrick Hryns, Wade’s-] 
wheels and axle boxes.”—Fetition recorded Lith Feb 4 + 
344. Water Hatt, Erith, Kent. “Improved apparatus for working railway 
brakes.”"— Petitiouw 1 2207 Fel 
362. Jaues Hen 
or explosive 
2. Avat 
machiner 


wary, 138. 





place, Poplar, Mi idlesex, “ Improvements fn 
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ow, Lanark, N.B., ‘‘ Improvements in shells 





S APPLEGATH, 

.— Petitions 

478. Frrpinanp CHARLES 
Kentish-town, “ Improveme: 
Petit corded Oh MW h 

482. Hyrovite Dauriin 
giving to metailic ba 
vecorde 1 10th March, 1358. 

622. Ricard ARCHIBALD BRroomay, Fleet-street, London, ‘Improvements 

in sewing machines.”—A communication.—/‘etition recorded 15th March, 
185s. - c 

548. Wittram Warp, Smethwick, Staffordshire, “‘ New or improved ma- 
chinery for the manufacture of nails, spikes, bolts, rivets, screw blanks, 
anit nuts."— Petition recorded 17th March, 1858. ’ 

560. ALFRED VINCENT Newron, Chaneery-lane, London, ‘‘ An improved pro- 
cess of polishing, blueing, and snnealing articles of iron anc steel.”"—A 
communication, - Petition rcorded 18th March, 1858. é 

565. George Scorr, Manchester, Lancashire, ‘‘ Improvements in generating 
elastic fluids, aud in apparatus for that purpose.” — Petition recorded 19th 
March, 1858. rs : 

597. Isaac Honpen, St. Denis, and Eawe Hever, Mulhouse, France, ‘ _ 

rovements in preparing, heckling, or combing flax, silk, wool, and other 
bres.” — Petition recorded 22nd March, 1858. 2 - 

605. Wiu1am Epwanp W1.8y, Great Hampton-street, Birmingham, I~ 





Dartford. Kent, “ Improvements in printing 
( AF !, 1858 









24th 
Warucu, Hope-cottage, Gloucester-place, 
vts in apparatus fur generating steam.”"— 





, 1858. : 
Nantes, France, “ A new or improved machine for 
F 4 : ” oe 5 
is a circular or partly circular form,”— Petition 
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ils.” —P led 23rd March, 1858 

vements in ever-pointed pencils.” — Petition recorded 23rd March, 4 

614. ees GERNER, fowton-sond, Bayswater, Middlesex, ** Improvements 
in apparatus for the manufacture of gas from oils or fatty or resinou 
matters.”—Fetition recorded 24th March, 1858. - . 

633 WestLey Ricuarps, Birmingham, “Improvements in breech-loading 
guns and fire-arms.”— Petition recorded 25th March, 1858, < 

655, WILLIAM ARMAND GiLBee, South-street, Finsbury, London, ‘‘ Improve- 
ments in treating saccharine fluids.”—A communication.—Petition re- 
corded 27th March, 1858. & : 

657. WILLIAM ARMAND GiLBBE, South-street, Finsbury, London, ‘ Improve- 
ments in treating brandies and other spirituous liquids for improving their 
quality.”-—A communication, — Petition recorded 29th March, 1858. — 

675. BENJAMIN Woop, Huddersfield, Yorkshire, ‘‘ !mprovements in ma- 
chinery or apparatus for cleansing the waste of woollen or other fibrous 
manufactures.” —Pctition recorded 30th March, 1858. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are atliberty to leave particulars in writing 
of their objections to such application, at the Office of _the Commis- 
sioners, Within twenty-one days after the date of the Gazelle (and of 
the Journal) in which this notice is issued. 


f Specifications published during the week ending 
siniahedis April 9, 1858. 


2,291, 7d.; 2,204, 10d.; 2,293, 10d. : 
2,303, 8d.; 2,304, 5d.; 2,306, 1s, 2,30 
2'311, 7d. 3 2,312, 3d, ; 2,313, 3d. 
7d. ; 2,318, 1s. 8d 319, 3d,; 2,32 













30, 3d.; 










lid. 3d. ; 2,326, 3d.; 2,327, 6d; 2,330, 
9,333, Gd. ; 2,337, Sd. ; 2,338, Is. 4d 2'349, 3d. : 


3 
27352) Sd. ; 2,853, Gd. ; 2,360, 7d. ; 2,369, 3d, ; 





#,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-otfice, High Holborn, to Mr, Beunett Woodcroft, 
Great Seai Patent Office. 


——— —~ 


ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. ) 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
- Mills, Gearing, Boilers, Fittings, Sc. 

422, GrorGr Joun Parson, Adelphi-terrace, Strand, and Trosas Piterim, 
Bow, Middlesex, “ Raising the temperature of steam generated in steam 
boilers, and using the same for working steam-engines.”—Dated 3rd March, 

This invention consists in taking the steam from the ordinary steam 

chest of the boiler, and causing it to pass through and across the furnace, 

so that it may be further heated thereby before it enters the ordinary 
steam pipe leading to the engine. For this purpose there is connected 
to the ordinary steam chest a pipe leading to another pipe, which enters 
the back of the furnace through the bridge, a regulating valve being in- 
serted at the junction of these two pipes. Atthe inner end of the 
latter, or inlet pipe, is connected another pipe, extending along the side 
of the furnace, from the bridge towards the front of the furnace, and 
there is another similar pipe on the opposite side of the furnace. 


side sockets for the insertion of a series of arched pipes, or branches, 
extending across the fire bars. Stops are inserted in the two side bear- 
ing pipes, at the proper intervals, to cause the steam as it enters from 
the inlet pipe to pass across the fire by the first hollow arch, return by 
the second, and so on, alternately, through as many arches as may be 
required, into the further end of the bearing pipe, and thence through 
the outlet pipe out of the furnace. By this continuous pipe, or succes- 
sion of pipes, the steam is made to pass from the ordinary steam chest, 
enter the furnace, cross the fire, and pass out from the furnace in a 
superheated state, to be used as may be required. To the outlet pipe is 
connected a pipe with a regulating valve in it leading to an additional 
steam chest or regulator, for receiving the highly heated steam as it 
leaves the furnace, the ordinary steam pipe for supplying the engine 
being connected to this chest.—Complete specification. 

2491. Gzorcr Rosy, Wizan, Lancashire, “‘ Improvements in machinery or 
apparatus for raising water, and employing the same as a motive power,”— 
Dated 28th September, 1857 

The inventor forms an axis or plug conical on the outside, with a web 

in the centre, for the purpose of forming two passages, which are 
connected to two separate fixed tubes or pipes, one of them being the 
feed pipe and the other the overflow. This plug has two apertures cor- 
responding with the two internal passages. Upon the said plug or axis 
he places a shell or drum, working air and water-tight, to which 
shell any suitable number of tubular arms are attached, the aper- 
tures of which come in communication with the apertures of the plug 
as the arms or drum revolve, thus bringing each tubular arm in 
successive communication with the feed and overflow pipes, so that, as 
each arm of the drum comes opposite to the lower aperture of the plug 
or axis, a syphon is formed, and when opposite the upper aperture of the 
plug it forms an inverted syphon. The tubular arms of the drum are 
connected to a hollow rim, having the same number of air and water- 
tight divisions as there aie tubes; or the said arms may be attached to 
collapsing chambers composed of gutta-percha, india-rubber, or leather. 
If the said apparatus is used for a pump, the feed and overflow pipes 
must be shorter than the wheel, and the reverse if used as a motive 
power.— Not proceeded with. 

2515. Josgea First, Crosland-moor, near Huddersfield, Yorkshire, ‘‘ Metallic 
pistons.” —Dated 30th September, 1357. 

In place of the whole surface of the metal packing coming in contact 
with the interior of the cylinder or barrel in which the piston worka, a 
groove is cut, according to this invention, around the circumference of 
the metal packing, and a spring ring of metal of comparatively small 
diameter, and, by preference, of brass, is laid in such a groove, in such 
manner that, the depth of the groove being less than the diameter of the 
ring laid into it, such ring will protrude, and alone come im contact with 
the barrel or cylinder in which the piston works, thus greatly reducing 
the rubbing surface, and consequently the friction. In some cases more 
than one groove and one ring are used. This improvement is peculiarly 
applicable when the metal packing is made up of spring rings; it is, 
however, also applicable where the packing is made up of segments.— 


Not proseeded with. 





Crass 2.—TRANSPORT. 

Including Railways and Plait, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, &c. 

2475. Joun Ketsuaw and Jonny Witxtsson, Elland, York, “ Self-acting 
qeoplings for railway carriages and engines.”—Dated 25th September, 
Sore 

This invention relates to apparatus for coupling or connecting the 
several carriages and engine of a railway train, and consists in the com- 
bination and arrangement of apparatus so that when one carriage is 
pushed or forced against another it will connect itself or become coupled 
with the other, without the necessity of a person having to go in betwixt 
the two carriages to connect them, and thus avoid the danger and loss 
of time at present attending such practice. To effect this object the 
patentees arrange the draw bar at one end of the carriage so as to be 
capable of vibrating or oscillating upon a pivot or joint, and counter- 
balance it with weights or springs to keep the coupling end in a central 
position when disconnected. To the other end of the carriage they 
apply a funnel-formed mouthpiece or socket to the draw bar (which 
may be either fixed or capable of vibrating), which will guide and receive 
the end of the other or first-named draw bar. A pin or cotter passes 
through this socket and the other draw bar end when two carriages are 
brought together, by the pressure of the weight or spring, such pin 
being drawn back or out when the carriages are required to be discon- 
nected by means of a shaft across or extending to each side of the 
carriage, and the said pin is held out by a spring catch, which the draw 
bar end displaces when pushed into the socket of another carriage, 
allowing the pin to drop or pass through, thereby securely coupling the 
‘wo carriages together. 





These | 
pipes are suitably supported by brackets, and have formed on their upper | 


2464. 








2478. James Grecory, Bitton, Gloucestershire, and WitiiamM CRaYMER, 
Bristol, “‘ Feathering and adjusting screw propellers to be used in pro- 
pelling vessels.” — Dated 25th September, 1857. 

This invention consists of improvements upon a former patent granted 
to the above W, Craymer, and dated 5th September, 1855. Instead of 
segments of cog wheels the patentees now employ a hollow shaft, to 
which the boss carrying the screw blades is tixed. Through this shaft 
they pass another solid shaft, with an end bearing and worm thread 
working into worm quadrants on the shafts of each of the screw blades. 
This centre solid shaft is continued some distance within the vessel, and 
is made to feather the screw blades, or to place them at any angle to the 
driving shaft, by a wormed wheel fixed to the end of the shaft within 
the vessel, and geared into a short worm shaft, both being enclosed 
within a clutch box. A small wheel or pinion is also fixed on the same 
end of the solid shaft, which gears intoa much larger wheel. When the 
shaft is turned for the purpose of adjusting the screw blades, the last- 
mentioned wheel having an index pointer upon it shows, through an 
aperture in the clutch box, the exact angle at which the screw blades are 
set to the driving shaft.— Not proceeded with. 

2480. James Jackson, St, Seurin-sur-I’'Isle, France, “‘ Tyres for railway and 
other wheels.”— Dated 25th September, 1857. 

This invention consists in manufacturing tyres for railway and other 
wheels, by casting in a mould a circular mass of steel, which is either 
plain on its edge, if an ordinary tyre is to be made, or flanged if a railway 
tyre is to be made, From the centre of the mass so cast a circular 
piece is cut or punched by suitable tools, and the ring of steel thus 
obtained is extended by passing it between rollers arranged in the same 
manner as the rollers which are now used for extending and finishing 
ordinary welded up tyres. 

2483. Pascan Baroni, Florence, Italy, ‘‘A marine, submarine, and 
aerostatic propeller, being a new mechanism for propelling steam vessels 
on and in the water; applicable also to aerostatic purposes, combining 
speed and safety in steam-boats, and giving the power of directing 
balloons.” —Dated 25th September, 1857. 

This propeller is in the form of an Isosceles triangle, that is to say, 
the sector of a circle with two radii from the centre, and is fixed on a 
pivot at the acute angle, to the end of an axle; it may be made in metal 
or otherwise. The axle has a longitudinal opening in which the pro- 
peller slides backwards or forwards, and forms a fin. This propeller and 





axle can be fixed so as to act both under the body and on each side of 


the vessel submerged in the water, and several of them can be worked 
together by the means of an endless chain placed in the vessel by a single 
steam engine, each of these fins acting at the same time, and striking the 
water in the same manner as a boatman would do with the blade of his 
oar; thus, at each half turn of the axle, the fin turns with it, and when 
the fin is in a horizontal position, instead of completing the circle, it 
receives a sudden lateral impulse from the machinery, and slides with 
velocity between the opening in the axle, and at once plunges again into 
the water, thus propelling the vessel with rapidity as the action is 
alternately renewed. The inventor further claims protection for his 
invention of the Aile Nagesire, or fin, as applied to aerostation, the 
action or power of the fin being the same in the air as under water.— 
Not proceeded with. 


Ciass 3.—FABRICS., 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufucturing, Printing, Dyeing, and Dressing Fabrics, §-e. 


2445. Groner Scuavus, Birmingham, “ Manufacture of rollers or cylinders 


with patterns or designs thereon, for printing fabrics and other materials.” 
— Dated 21st September, 1857. 

This invention consists in, and the patentee claims, manufacturing 

rollers or cylinders by depositing copper in the interior of a hollow 
metallic cylinder, which said hollow metallic cylinder is composed or 
built up of portions carrying on their ends the pattern or design to be 
reproduced in the copper deposit, the said copper deposit or cylinder 
being strengthened and made up into a printing roller or cylinder in 
the manner described. The invention cannot be described more in 
detail without reference to the drawings. 
Prerre Overy, Hatton-garden, London, “‘ Apparatus and method for 
impressing or marking figures or designs upon silk, cotton, or other 
suitable substances employed for lining caps, hats, and other similar 
articles,”— Dated 23rd September, 1857. 

In place of forming figures or designs upon the silk, cotton, or other 
substances used for lining caps or hats by means of stitches, the inventor 
employs an apparatus similar to an ordinary stamping press for stamp- 
ing the figures or designs thereon. He first prepares the silk or other 
substances when requisite by immersion in a solution of gum, or other 
suitable substance. He places in the lower part or bed of the press a 
matrix or plate of metal, having in relief upon its face the figure or 
design intended to be impressed or marked upon the silk or other sub- 
stance, and he heats the underside of the said plate of metal by means 
of small gas jets issuing from a perforated vent pipe or other heat. He 
places the silk or other substance upon the figure plate heated to the 
proper degree, as may be easily ascertained by experience, and by means 
of an ordinary screw worked by a handle he forces down the presser 
plate of the press upon the silk or other substances, and so with the 
requisite pressure impresses or stamps upon the silk or other substances 
the required design or figure far more conveniently and economically 
than by stitching by the ordinary method.—Not proceeded with 


2466."ADAM Murray and WILLIAM PoLLaRrp, Bradford, Lancashire, ‘‘ Textile 


fabrics.”—Dated 23rd September, 1857. 

This invention relates to the forming of selvages within the edges of 
the cloth, so as to allow of its being split into two or more pieces, In 
order to accomplish this the inventors cause two threads for each selvage 
passing from the warp beam, but independent of the harness to cross, so 
as to become twisted together, a shedding motion at the same time 
allowing the weft to pass between them. Oneof these threads (foreach 
selvage) is passed through a needle or guide, to which an upward and 
downward motion is imparted from the tappet shaft; the other is passed 
through a needle or guide, to which a vibratory motion is communicated ; 
the former is therefore capable of being carried downward on one side of 
the latter, and of being conveyed upward on the other side, so as to effect 
the twisting. The guides above alluded to they mount upon a bar, so as 
to be a complete apparatus in itself, and affix it to the loom by bolts or 
other such apparatus.— Not proceeded with. 


2470. Tuomas SINGLETON, Over Darwen, Lancashire, *‘ Looms.”—Dated 24th 


September, 1857. 

These improvements consist, Firstly, in an improved weft motion. 
Instead of the ordinary weft fork the inventor employs a lever with two 
arms, one of which is light and crooked, so that the weft may act against 
it, the other arm operating upon another lever, the end of which is 
raised or depressed according to the position of the weft, and acted upon 
by an arm or lever connected to the swell, Both levers have their 
fulcrums on a bar sliding in a frame fixed to the loom side. The front 
end of the said bar is wedged or inclined, and upon it rests another lever 
also having a wedge or incline at one end, and a spring and boss at the 
other. When there is no weft in the way the bar moves forward, and 
the boss comes opposite the dead finger or projection in the slay, and 
as it comes forward, stops the loom. He also employs a fork without a 
hook or heel, and another attached to one end of a rod or wire, the other 
end of the rod or wire being connected to a catch working upon the 
weft lever, the said catch being raised with the weft. When there is no 
weft in the way the catch remains down, and comes in the way of the 
hammer, which pushes the weft lever and stops the loom. He also makes 
the fork or grid holder either jointed or a spring itself, and the forks or 
grids may be made either of malleable cast-iron stamped from plates, 
or made from wire encircling a tube for the bearing part. On the top 
of the hammer shaft he places an [| lever, in line with the weft lever, 
and capabie of acting upon it when the L lever is acted upon by the weft 
fork when the weft is broken. When not acted upon by the weft fork 
the L lever is pressed out of the way by a spring in the hammer shaft. 
Seco"dly, in an improved arrangement for preventing the breaking of 
the twist or yarn when entangled in the rods. Upon the end of the 
weft lever he places a light lever in line with the ordinary hammer aud 
catch, which lever is above the catch when there is no entanglement of 
the yarn. Between the rest and shed rods he places an extra rod or 


rail, working upon centres, and connected with it as a rod or bar with 
its end placed under one endof the tight lever and depressing the other 
end into the catch of the hammer when an entanglement takes place, 
in consequence of the extra bar or rod being pulled forward by the 


2561. Ronert Romane, Beverley, “ Impr ts in hi 





knots in the yarn; or instead of the rod he fixes a reed for the twist or 
yarn to pass through. Thirdly, in an improved temple adapted for 
woollens or other fabrics. The inventor employs rollers having teeth 
or needle points, and places them upon stationary spindles on which 
they turn. A cap or frame encircles the spindles, and extends to the 
ends of the rollers, and is also fixed at the top to an | lever, to which 
motion is given from the slay, so that the rollers can move to and from 
the centre of the loom, thus stretching out the cloth, and carrying it 
forward at the same time. He also attaches to the sword arms two rods 
or projections connected to a beam or bar, placed below the breast beam, 
and above the cloth beam, so that as the sword arms move forward the 
cloth is tightened at the time of beating up. Fourthly, in an improved 
preserve and check strap. The preserve is fixed to the front of the slay 
in the usual manner, passing over one end of the spindle, and through 
to the back of the shuttle box, and is connected to the check strap, 
which is passed through the back of the shattle box for the purpose, 
thus forming a continuous preserve and check strap which extends from 
box tobox. Between the picker and strap there is a piece of leather 
for the purpose of preventing the shock from the check strap, and 
thereby preserving it. He connects this piece of leather by means of a 
screw to the band which passes over the end of the spindle. He also 
places a slot in the regulating staple, so that the strap may be readily 
adjusted. Fifthly, in an improved picker, composed of wood and baffalo 
hide. The picker strap is connected to a nipple placed in the picker in 
such a manner that the spindle may pass through it. The buffalo hide 
passes over the spindle, and extends to the bottom of the picker, where 
it is folded to a considerable thickness in one piece. He places a guard 
upon the nipple which is connected to the picker band, so that should 
the picker band break at the nipple the guard would bold the band, and 
prevent danger to the yarn, He extends, when desired, leather or buffalo 
hide from one side of the picker to the other, and he also bushes the, 
picker where it slides upon the spindle with box or other hard wood. 
Sixthly, in an improved method of cutting or separating the cloth during 
the process of weaving. He places upon the breast beam a frame for 
holding a circular cutter, to which a circular motion is given for cutting 
the weft as the cloth travels, He also places upon the catch rod a lever 
er arm for holding an upright frame of wood or other material, at the 
upper part of which is fixed a knife, so that, as the catch rod vibrates, 
the knife vibrates with it, and cuts the cloth as required. Seventhly, in 
an improved indicator and step motion, to knock off the loom at given 
distances as the cloth is woven. He places upon the sand or other roller 
over which the cloth passes, or upon their shafts, a worm working in a 
rack passing behind the cloth, so that at each revolution of the sand 
roller a tooth of the rack moves forward, the end of the rack coming 
in contact with the spring handle when the desired length of cloth has 
been woven and measured, thereby stopping the loom, or the worm 
gives motion to a circular table, a projection on which acts upon the 
hammer and spring handle. Eighthly, in an improved motion for 
casing the shuttle, He causes the swells in the boxes to act upon a 
light finger and red from which a small catch projects, the end of which 
is under the large catch attached to a short shaft. When the shuttle 
is in the box the small catch as it comes forward passes over an incline 
on the frog, and raises the large catch, thereby preventing any stoppage. 
Should the shuttle fail to box, the large catch would not be raised by the 
small one, and therefore the loom would be stopped.—Not proceeded with, 


Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


2533. ALEXANDER Macpuerson, Carstairs, N.B., “ Fences."—Dated 2nd 


October, 1857. 

This invention relates to a simple and cheap arr of apparat 
and materials to be used for the manufacture of fences of various kinds, 
The materials employed for the purpose are rope or spun yarn, with 
transverse rails or bars of wood interwoven therewith. Supposing three 
several lines of rope are used to form the three horizontal lines or 
lengths of the fencing, the wooden bars answering for the vertical pieces 
which enter the earth, these ropes, in two or more strands to each line, are 
wound upon rotary bobbins or carriers set within rotary frames or cago 
holders. For a three lined fence there are, of course, three of such rope 
twisters, and they are all driven in concert, being set in a row on 
horizontal shafts driven by suitable gearing. In commencing to work 
the apparatus, the attendant, having attached the front ends of the ropes 
to a weighted holder at the front end, causes the twisters to revolve, 
80 us to twist the several strands into corresponding lines of rope. When 
the proper length has thus been twisted up, he inserts a wooden bar or 
stick horizoatally into the open portions of the several strands just in 
front of the twisters, and then proceeds to twist the bar or stick into its 
place. As each bar is thus interwoven, more length of sirands is 
drawn forward, and the operation thus proceeds until the necessary 
length of fencing has been made. The bars of wood are or may be 
notched at the parts where they are embraced by the strands, so as to 
secure them well in their places. Fencing of this kind is set up in 
position in the field for use simply by entering the bottom ends of the 
bars into the ground. —Not proceeded with. 





2553. Joun Pexrorp Harvey, Spalding, Lincolushire, ‘Machinery for 






crush‘ng land or clods.”—Dated 5th October, 1857. 

This invention consists in mounting two, three, or more sets of discs 
(with corrugated or indented edges) on one common shaft, each set of 
discs being independent of the others, The individual dises of each set 
are all mounted loosely on the shaft, but they cannot revolve independent 
of each other, as they are all connected together by loose clutches, which 
will, however, admit of their having a separate motion of about half an 
inch or so on the shaft, for the sake of enabling them to clear away clods 
or earth that may stick in the interstices between the discs. The discs 
are arranged in such a manner on the shaft that the projections of each 
are opposite to, or in front of, the indentations of the adjoining ones. By 
means of this arrangement or construction of parts, clods or lumps of 
earth may be more effectually pulverised, and the land levelled in a much 
better manuer than with the clod crushers of the ordinary construction. 
Tie shafts of the implement are also bent, and adapted to the roller in 
such a manner that the line of the draught may be from the axle of the 
roller to the horse's shoulder, instead of being allowed to press on his 
chest.—Not proceeded with, 





'y for digging 
or cultivating land, part of which improvements is applicable to agricul- 
tural steam engines yenerally.”—Dated 6th October, 1857. 

The chief object of this invention is to increase the efficiency of the 
steam cultivators, for which letters patent have already been obtained in 
Great Britain on behalf of the patentee, by facilitating their traverse over 
the land, and also by bringing the operating parts more completely 
under the c i of the attendant, In order to improve the travelling 
powers of the implement he applies to the running wheels a novel 
arrangement of portable way, which forms a kind of endless platform for 
each of the wheels to run on, and this part of the invention he also pro- 
poses to apply to agricultural steam engines generally, These improves 
ments cannot be described in detail without reference to the drawings. 


Ciass 6.—BUILDING. 





Lncluding Brick and Tile Muchines, Bricks, Tiles, Drain Pipes, and 


House Fittings, Warming, Ventilating, §c. 


385. See Class 2. 
2522. Josiau GEORGE JENNINGS, Tolland-strect, Blackfriars, “‘ Manufacture 


of articles used for forming flues and air and water passages in buildings,” 
—Dated Ist October, 1857, 

In place of using the ordinary wood trimmers at the fronts of fire 
places in buildings, as heretoiore, cast iron trimmers with suitable 
flanches and recesses to receive the joists are used, such trimmers being 
made with air passages through them, so that any air admitted between 
the floors by air bricks or otherwise may pass freely through such 
trimmers. Hollow blocks of earthenware are used below the hearths, 
in such manuer that the longitudinal passages through them are made to 
correspond with the air passages in the trimmers. From the ends of 
such blocks proceed like blocks, which rise up the sides or the backs of 
the flues or chimneys at suitable j i with corresponding hollow 
passages, being used for connecting the horizontal and upright blocks; 
and to ensure good joints the ends of the blocks are formed with grooves 
to receive tongues. Part of the invention is applicable when making 
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Fe ee a 
fines and air passages conjointly; for these purposes moulded articles or 
blocks are formed of earthenware, by forcing clay through moulding 
orifices, so constructed that each die will produce in any desired lengths 
rectangular blocks, the central passage of which is suitable for a flue, 
which it is preferred should be cylindrical, whilst the four angles are 
made hollow, and form four angular air passages around the central 
passage or flue; or, in place of each die being formed to produce the 
rectangular hollow blocks above described complete, each die may be 
made to produce half or a quarter of such a block, in which case the 
sides, where they come together, are formed with grooves to receive 
tongues or cement, and in all cases the ends of such blocks should be 
made with grooves to receive tongues or cement. In order to more con- 
veniently provide for the conveying away rain water from the roofs of 
buildings, and for ventilating the drains into which the rain water 
descends, hollow blocks are formed suitable for bonding in with the brick- 
work of a building, such hollow blocks being of clay expressed through 
dies or moulding orifices. Each such block, in addition to the tubular 
passages for the rain water, is formed with three sides at right angles 
to each other, which form suitable projections for bonding in with 


brickwork. 


Ciass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implement 
of War or for Defence, Gun Carriages, &c. 
2546. CuanLes Reeves, Birmingham, “ Sword,”—Dated 5th October, 1857. 
The patentee claims a sword capable of attachment to guns or muskets, 
the said sword having a half-basket hilt, combined with a solid tang, the 
said basket-formed hilt being in place of the cross bar hitherto em- 
ployed capable of attachment to guns or muskets, 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, §c. 
2542, WILLIAM PuRSHALL, Birmingham, “ Eyelets.”—Dated 3rd October, 
5 

The inventor manufactures the eyelets, which are intended to be 
attached to articles of wearing apparel, and for other purposes for which 
metal eyelets have heretofore been used, of mother-of-pearl, horn, bone, 
jet. ivory, papier-maché, wood, glass, porcelain, vegetable ivory, the 
shell of the cocoa-nut, and enamel, on a metallic base.—Not proceeded 
with, 

2545. Joun Ruvery, Birmingham, ‘‘ Manufacture of certain parts of, umbrella 
aud parasol furniture.”—Dated 5th October, 1857. 

This invention consists in the cutting out and forming them with 
suitable punches and tools applied or fitted to parts, by which they are 
held in such a way that the up and down motion necessary for them to 
receive during the processes or operations of cutting out, forming, &c., 
shall be imparted to them by steam, water, or other power, in contra- 
distinction to that of hand labour, on which their production has here- 
tofore entirely depended, by which means the patentee is enabled, not 
only to produce them more rapidly, but also to make them more uniform 
and regular in their general character. In carrying out his invention, 
he employs a mechanical arrangement somewhat similar or analagous to 
the mechanism described and exhibited in the specification of a patent 
granted to David Pratt, for certain hani ts for raising 
thimbles, the same to be worked by steam, water, or other power, thereby 
superseding hand labour, and which patent bears date the 16th day of 
November, 1853, and which apparatus may be said to consist of two 
standards in connexion with the bed or bottom piece, somewhat in the 
form of a fly press, and which standards and beds may be formed of cast 
iron, or otherwise as desired and in suitable bearings formed on the top 
of the standards; he applies a shaft, fitted with suitable glands and 
screws for holding it down, At either end of this shaft he applies a 
fast and loose pulley for receiving a band froin the steam engine, water- 
wheel, or other agent used for working the same, and he also prefers using 
a fly-wheel, which, by preference, he applies to the other end of the 
shaft, so that it may balance with the pulleys before referred to. On 
this shaft, midway between the two standards, he forms a crank or an 
eccentric, as much out of the centre as one half of the up and down 
range required for the cutting out and forming tools, by which means he 
obtains an equivalent action to the one produced by the fly-screw of a 
a common press. A vertical bolt, to which the cutting out and forming 
tools are applied, may be so constructed as to carry one, two, or more 
tools at a time, the bolster used being also so arranged that as many bed 
tools may be applied as there are top tools to work into them. With 
this arrangement he is not only able to cut out the several blanks re- 
quired for the parts he purposes making as appertaining to umbrella and 
parasol furniture, but also to partially form them at the same operation ; 
and in connexion with this arrangement, by means of another eccentric 
placed on the shaft before described, he is enabled to give motion to a 
lever in such a way that the several articles cut out in blank, or par- 
tially formed, have only to be laid on a bed provided for the purpose, and 
they will be carried forward by means of a lever arm at each revolution of 
the shaft, and placed underneath the top tool, inorder that in its descentit 
shall give the intended form to it, from which position it may be thrown out 
by a striker working through the bed and bolster, or be struck off from 
the end of the tool (if the article so formed should, from its shape, ad- 
here to it) as it rises out of the bed or counterpart; in that case, by a 
simple arrangement, he is enabled to bring a pan fastened to the end of 
a lever, that as the part so formed is being struck from off the end of 
the top tool, a pan shall be immediately beneath to receive it, and which 
pan, by the downward action of the top tool for the next operation, 
is carried away, and, by a kind of jerking motion, delivers the part last 
formed into a receiver placed for that purpose. 

2548. Ronert ATKINSON, Newcastle-on-Tyne, ‘Garments as part of male 
attire.”— Dated 5th October, 1857. 

This invention relates to the peculiar construction of garment which 
the patentee terms a“ vest shirt,” and consists in combining a vest or 
waistcoat front with any ordinary shirt, the two garments being sewed, 
buttoned, or otherwise fastened together, so as to form one compound 
garment. ‘The vest-front may be made of any desired form or cut, 
and is tightened or adjusted to the figure by a strap and buckle in the 
ordinary manner. 
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Cass 8,—CHEMICAL. 


Including Special Chemical and Pharmaceutical Prepara‘ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

2517. WituiaAM Henperson, Bristol, “ Treating certain ores and alloys.”— 
Dated 30th September, 1557. 

This invention consists in extracting copper and other metals, by 
means of dilute hydrochloric acid, from ores containing a large per 
centage of quartz, either in their natural state when containing the 
metals in the state of oxides, carbonates, arsenates, phosphates, &c., or 
after the ores have been roasted for the purpose of separating sulphur, 
when they contain pyritic substances. It includes, also, a method of 
separating tin and copper constituting the alloys a method of utilising 
the chloride solutions resulting from these operations, and a method 
of separating tin and copper constituting the alloys. The crushed 
ove is placed in vats or tanks with perforated false bottoms, covered 
with a layer of brushwood or straw to prevent the ore falling through, 
and dilute hydrochloric acid passed through the mass several times 
until saturated with metal. The iron in the liquid thus obtained is pre- 
cipitated as oxide of iron by means of carbonate of lime or similar 
substances, and from the clear liquid the copper is precipitated either 
by means of iron or by heating it with caustic lime, carbonate of lime, 
or sulphuret of calcium, &c. When the ore contains uranium this metal 
is precipitated with the oxide of iron, and is separated from it by a 
solution of bicarbonate of soda which dissolves oxide of uranium, Cobalt 
and nickel may be extracted by boiling the residue left in the vats with 
concentrated hydrochloric acid, and treating the solution thus obtained 
in the usual manner. For recovering the hydrochloric acid the inventor 


decomposes the chlorides of lime, magnesia, &c., by pouring the con- 
centrated solutions in a shower upon sand or the siliceous residue from 
the vats kept at a bright red heat in a furnace Communicating with a 





tower, in which the hydrochloric acid gas is condensed. Or he evapo- 
rates these solutions to dryness, and forces a current of steam through 
the melted chlorides. To recover the hydrochloric acid from chloride 
of iron, when iron has been used for precipitating the copper, he heats 
the dry chloride of iron in contact with a current of steam, and when 
it is desired to obtain sulphate of magnesia, carbonate of magnesia is 
used for precipitating the metals, snd the dry chloride of magnesium is 
heated with sulphuric acid, enough to decompose it, In like manner 
when it is desired to obtain sulphate of baryta or enamel white, carbo- 
nate of baryta is used for precipitating the metals, and the highly con- 
centrated solution of chloride of basium is mixed with sulphuric acid, 
which precipitates the baryta as sulphate, and gives at the same time a 
solution of hydrochloric acid fit for operating upon a fresh quantity of 
ore in the vats. ‘The inventor also describes a method of separating 
copper and tin in alloys, similar to the white metal obtained in smelting 
some kinds of copper ore. This consists in roasting the finely powdered 
alloy in a calcining furnace, and raising the heat very gradually to bright 
redness, so as to prevent its melting. The roasted powder is then digested 
with dilute sulphuric acid, which dissolves the oxide of copper, and 
leaves the oxide of tin as a white or cream coloured sediment. For the 
precipitation of the metals from the original liquid any carbonate or 
caustic alkalies may be used, as well as alkaline sulphurets, such as the 
sulphuret of calcium from soda works, &c. 

2561. Conrad WILLIAM F1NzEL, Bristol, and James Bryant, Plymouth, 
“ Cleaning animal charcoal "—Dated 6th October, 1857. 

This invention consists in employing centrifugal force to drive water, 
heated air, steam, or some other purifying agent, through animal charcoal, 
so as to purify it. The charcoal may or may not afterwards require to be 
ignited in order completely to revivify it. The patentees employ a centri- 
fugal machine, of any well known construction, and with or without a 
hollow shaft with apertures or projections for allowing of the outflow of 
the purifying agent into the contents of the drum of the machine. The 
sides of the drum should be composed of perforated copper, with an inner 
casing of wire gauze. They charge the drum with the charcoal to be 
purified, and as soon as it commences to rotate, they introduce hot water 
or steam through the hollow shaft, or otherwise directly into the drum. 
They prefer the temperature of the water to be at or about the boiling 
point, and ti the admission of the water or steam for a period 
varying with the charge in the drum and the state of the charcoal. They 
find it ti 1 , after the admission of the water or steam 
has been stopped, to introduce hot air into the drum. The reburning 
of such purified charcoal will be effected with less fuel, and in less time, 
than than when this cleansing operation has not been used. 

2569. WittiAm GossaGr, Widnes, Lancashire, ‘‘ Sulphuric acid.”—Dated 
6th October, 1857. 

This invention consists in the use of a solution of sulphurous acid, 
which is conyerted into sulphuric acid either by exposure to currents of 
atmospherical air, so as to cause absorption of oxygen therefrom, or the 
sulphurous acid expelled by heat from such solution may be converted 
into sulphuric acid in the way usually practised. 








648. RicharD WILLIAMs, Bishop’s-road, Victoria-park, ‘‘ Soap.”—Dated 


27th March, 1858. 
This invention is precisely the same as that for which the inventor 
obtained provisional protection (No. 2,602) on the 29th September, 


1857.—Complete specification. 
Ciass 9.—ELECTRICITY.—None. 





Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


386. See Class 2. 
2403, WILLIAM MIDDLETON, jun., and Tuomas TERTIUS CHELLINGWORTH, 


Birmingham, Warwickshire, ‘‘ Adjusting the sliding parts of chandeliers 
and gas pendants,”—Dated 16th September, 1857. 
This invention has for its object the entire superseding the necessity 
or use of what is called balance weights for regulating the raising and 
lowering of chandeliers, gas slides, and pendants, and this the patentees 
effect by the use of an equivalent or counterpoising resistance produced 
by the use of a spring or springs coiled up in a box or boxes, that as the 
slide or pendant is being pulled down the spring or springs is 
at the same time wound up, and as the winding up of such spring or 
springs absorbs an equivalent power to the weight of the chandelier slide 
or pendant (to which such spring or springs may be attached), it is 
evident that the chandelier or slide will remain in any position in which 
it may be placed, and yet may be raised or lowered by the slightest 
amount of pressure. And in some instances they effect the same object 
by making the inner and outer tubes that pass down one in the other of 
such chandelier or pendants of what is called twisted tube, and the inner 
one being fixed or secured at the top end to the ceiling (with its 
attendant parts), leaves the outer or lower one free to be raised or 
lowered by turning it in the desired direction, the action being quick or 
slow according to the angle of the twist or threads formed on the tubes, 
and in connexion with the water cup of such chandelier or pend 
they apply a strong spring or springs, the ends of which are to exert 
their force on the surface of the inner tube, so that by the act of lower- 
ing the pendant or chandelier its gravitating tendency shall find an 
equivalent to counteract its voluntary running down. 

2404. Ricard Brown, Glasgow, “Shaping metals and other materials,”— 
Dated 16th September, 1857. 

This invention relates to a mode or modes of forming moulds of 
various kinds for casting articles in metal and other materials, especially 
hollow articles known in the trade as “cast iron pots,” kettles, goblets, 
and other articles. In carrying out this process of moulding, in its ap- 
plication to the production of cast iron pots or similar hollow vessels, a 
half pattern only is used for moulding or shaping the surface of the sand 
corresponding to the exterior surface of the intended vessel, This half 
pattern has its flat side or face cvincident with the axial line of the 
figure which it is intended to represent, that is to say, it represents a 
sectional portion of a vessel as described by a line cutting through the 
centre of the intended pot from top to bottom. The operation takes 
place upon a horizontal metal table upon which is laid a thin flat plate 
with a central hole cut in it to the sectional contour of the pattern. The 
pattern is fitted with its flat side upon the horizontal table, the loose 
plate fitting accurately to the contour of the pattern at the axial line: 
the half moulding box or flask is then set by proper guiding surfaces 
upon the table over the half pattern. Provision is made either in the 
pattern itself, or by a raised ledge piece upon the table, for bringing the 
actual axial line of the pattern even with the upper surface of the loose 
plate. The sand is then rammed in at the top of the box upon the 
pattern, and when the ramming operation is completed, the box is lifted 
directly off the pattern along with the loose bottom plate which serves 
to bring the moulded sand clear away with a goodedge. This operation 
being repeated the two halves so moulded are placed together, forming a 
complete mould, and soon. When feet are to be moulded upon the pot 
they are represented by loose pattern pieces set in suitable guides at the 
proper parts of the pattern. For this purpose the pattern is made hollow, 
so that the pattern pieces for the foot can be pushed in and out from 
the interior. On commencing to mould, these pattern pieces are pushed 
into the interior of the main pattern, and when the flask has been 
loosely rammed they are pushed out so as to enter the proper distance 
into the loose sand; the ramming is then completed, and the pattern 
pieces are again withdrawn into the interior of the pattern, leaving 

feet i i in the sand. Similarly other projections may 
be Ided where y by sliding pattern pieces. The cores for 
shaping the internal surface of the pot and the flasks or boxes are 
formed in the usual, or any convenient way. These general arrange- 
ments are also ap to the ding of articles in plastic materials, 
such as clay and other substances, as well as in molten substances of 
other kinds than iron, 
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2412. Groxck Freperick Hack, Hackney, “Cigar tube or holder for 


smoking cigars or tobacco.”—Dated 17th September, 1857. 

This invention consists in adapting a spiral spring, or other suitable 
spring, within a tube of sufficient length to hold the cigar or tobacco to 
be smoked, and which being lit at the end of the tube is kept at that 
point by the pressure of the spring until consumed. The cigar tube has 
an aperture at top elongated by a mouth piece, the action of which is 
not impeded by the spring. The bottom end of the tube may have a 
wire gauze, perforated, or other lid or cover, through whieh the cigar or 





tobacco can be lighted and kept burning during the period of smoking. 

The tubes may be made of various sizes and materials, and the tips or 

mouth pieces may be variably constructed for portability and ornament, 

Not proceeded with. 

2419. DanieL Iauor, Oxford-street, ‘ Improvements in machinery adapted 
to the exhausting or forcing of air, gases, or vapours, and in the a »plica- 
tion of such machinery to various useful purposes.”— Dated 1st! Sep- 
tember, 1857. 

The documents relating to this invention are with the law officers 
under objection.— Not ith. 

2420, CHARLOTTE DELEVANTE, Kimbolton-place, Brompton, 
holders.”—Dated 18th September, 1856. 

This invention relates to a novel construction of holder for bouquets, 
the object being to make the same capable of expansion to receive the 
stalks of the flowers forming the bouquet, and closing upon them so as 
to hold the flowers securely in place. The holder is of a trampet-mouth 
form, and has an internal pin which, when the holder is closed, passes 
into or between the stalks of the flowers and holds them firmly, 

2433. ARTHUR Riaa, sen., and ArtuuR Riee, jun., “ Preparing, sawing, 
planing, grooving, tongueing, moulding, morticing, and tenoning wood, 
part of which is applicable to preparing other vegetable substances,”— 
Dated 18th September, 1857. 

For these purposes, in preparing wood and other vegetable substances, 
the patentees apply, either alternately or at one time, steam and heated 
air to the wood or vegetable substances placed or arranged in chambers, 
and, when desired, means of utilising the products escaping from such 
chambers are applied. When the wood has been seasoned or prepared 
it is then to be shaped for its intended purposes ; to do this they employ 
machinery which they have i d, which hinery is adapted to 
sawing, planing, grooving, tongueing, moulding, morticing, and tenoning. 
They employ a revolving or oscillating saw or cutter mounted at one end 
of a spindle which runs in bearings attached to guides, and these, it is 
preferred, should be vertical. The table of the saw or cutter is so 
arranged that the part in front can be removed, and provision is made 
for the attachment of this or other table below the cutter. When 
desired the axis of the saw or cutter is made hollow, and may be used for 
the introduction of a bar or spindle, which can be made to carry tools 
applicable to different purposes. By means of a set screw or other ad- 
justment, the cutter or saw fixed at the end of the revolving or oscillat- 
ing bar, may be set at any required distance from the cutter or saw on 
the main spindle or axis, A boring tool or tools, or face cutters, may 
also be applied to the introduced spindle. When the face or edge cutters 
are applied, and when requisite, an instrument called a shoe, to break 
the shaving, may be used. When oscillatory movements are applied, 
and when requisite, they employ an oscillating tool in combination with 
them. They act upon the fixed, or revolving, or osciiating cutters by 
means of template cams and change wheels, and, when necessary, give a 
varying motion to the wood. They employ slides on the saw frame, or 
on a separate stand, for carrying an upright axis, which is so connected 
with the framing as to be capable of being set at any angle; and ifa table 
or other support be placcd under the upright axis, the machine is 
adapted to flat planing; but if the framing occupying the axis be placed 
at any angle, then the machine is adapted for hollow planing, and may 
be arranged for producing varying hollows. When cutting mortices and 
such like work, they use a chisel which is formed with one or more 
cutting edges, and it has a recess in, or a passage through it, above the 
chief cutting edge. This, or any other chisel, is mounted in a slide, 
which is guided in its movement, and such slide receives motion from a 
treadle, or otherwise, by means of suitable rods and cranks, which give 
motion to two links. The end of one link is jointed to the frame, and 
the end of the other link is jointed to the slide, the links themselves 
being jointed together. 

2461. Wituiam Srettinivs CLARK and BENJAMIN 
“* Machines for cutting splints for friction tch 
Dated 22nd September, 1857 

This invention cannot be described without reference to the drawings. 
Not proceeded with. 
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THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


Tue Inon Trape: Last of the Quarterly Meetings: Varied Reports: Reaction 


in America—P1a Inon TrapE: Smali Purchases: Coal Trade: The Wrongs 
of Colliers: The System of “Truck”: More Magisterial Proceedings—Bu- 
MINGHAM AND WOLVERHAMPTON MANUFACTURING TRADES—VisIT OF HER 
Masssty To BirmincnamM : A Proposal in Regard to Decorations—A BREESE 
Oven: Economy in its Use—-SoctsL Science AssociaTIon aT WoBK— 
WotvenuamreTton Town Councm snp InsoLventT Mempers—FAtAL Pit 
Accivent: Four Lives Lost: Evidence ef the Government Inspector—Pro- 
CEEDINGS AGAINST A COLLIERY PRopnieroR—COoLLieRs’ GRIEVANCES: 
Meeting of Masters and Men—A New Rattway—MeEtatiic Exports anxD 
Imports. 


Tue last of the quarterly meetings was held on Saturday at Dudley 
when there appeared to exist more confidence as to the immediate 
future of the trade than at either of the previous meetings, and a little 
more was done in the purchasing of pig iron. It was then reported 
that at “ two or three of the large works in the neighbourhood of this 
town producing favourite brands of finished iron, they have sufficient 
orders to keep on full time; some other firms, standing high, are not 
quite in so good a position in that respect; but orders are gradually 
increasing, and this week many of the mills will be in fuller action 
than they have been for three months.” 2 

This report has quite as much of the colour of the rose about it as 
the state of the trade justifies ; yet that there is mere cheerfulness now 
than there was two months ago in the minds of the majority of masters 
there can be little doubt. At the same time, we never remember to 
have observed such a variation in the reports of the principals of 
different firms as prevailed on "Change at Wolverhampton on Wed- 
nesday, and yesterday at Birmingham. Whilst a moditication of the 
above was the report of some, who added that they were determined 
to require full rates, others stated that established firms had offered to 
accept orders at 10s. below the list prices, and that America had not so 
favourable an aspect as it possessed a month ago. A firm that has 
had large dealings with the transatlantic market maintains that a 
reaction unfavourable to expectant creditors has taken place in 
America—that, as was intimated in the Times’ correspondence from 
New York a few days since, some of the Americans to whom time 
was granted two months ago are now no better able to meet their 
engagements than they then were, a consequent loss of confidence 
being the result. And, certainly, so far as our own inquiries have 
extended, the orders from the United States by the last mail in par- 
ticular were very meagre, and the money not equal to previous re- 
mittances. No very important conclusion can, however, be arrived at 
from the contents of an individual mail. Our impression is, from all 
we can gather, that there is a shade of improvement upon last week 
in the trade generally, and that that has been occasioned by some of 
the continental orders for rails having been given out, to the benefit of 
those houses who are now in a position to receive the home orders that 
have slightly increased in the past fortnight; whilst it is a fact that 
to enable them to make a nearly average quantity of iron some 
second-class firms are accepting orders at a problematical profit; 
others resting at two and a-half or three days a week will not book 
for less than a paying price. 5 P 

Pig makers are tolerably firm at our last quotations. Purchases 
by malleable iron makers are made now only in small quantities. The 
time was when the maker of manufactured iron, having satistied 
himself upon the prices to rule the proceeding three months, gave 
his orders for the quantity of pigs that he had reason to believe he 
should require; such orders being at figures that were supposed to 
leave a paying margin for the proprietor of the blast furnace, - 
that were regulated by the price of bars. Now, however, the period o 
purchasing is deferred from day to day, and when it arrives 1s only 
for quantities that necessitates a speedy reacting of the same «" 
cedure of negotiation and purchase. Stocks cannot, however, be 
said to be very largely increasing. 

In eoal a mo @ tolerable demand, and the men, where 
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wanted, are at work on their masters’ terms. An interesting meeting 
between masters and men was held on Monday, which we have 
referred to below. 

That the colliers have much reason for complaint, there can be 
little doubt, considering the extent to which the Truck Act is infringed 
in South Staffordshire, and the abuses of the butty or chartermaster 
system—in its mildest form, almost a curse to the men. 

“At the Wolverhampton Petty Sessions yesterday (Wednesday), 
Mr. Edw. B. Dimmack, as representing the Parkfield Iron Company 
was summoned under the Truck Act with having entered into acontract, 
through Thomas Lloyd his agent, with one John Grainey, providing 
that the whole or part of his wages should be laid out or expended 
at a certain shop for the sale of provisions, contrary to the Act of 
Parliament. Mr. Claydon, barrister, supported the case, and Mr. 
Barilett, solicitor, appeared for the defendant. The case was adjourned 
from last week, when Mr. Claydon said the charge was preferred 


against Mr. Dimmack in consequence of some assertions which had | 


fallen from a geutleman on the bench on a recent occasion, Mr. 
Kettle, barrister, when an opinion was expressed in favour of proceed- 
ingsagainst principals rather than their agents. It was a great hardship 
that butties should be exposed to penalties for transactions into which 
they were forced by their employers; but, notwithstanding this, it was 
found impossible to get butties to come forward and give evidence 
against their employers, and he, therefore, must proceed in the best 
way he could. Last week the case was adjourned for the presence 
of a clerk in Mr. Dimmack’s employ, through whom he intended to 
prove Mr. Dimmack’s connexion with Lloyd; notwithstanding that 
the witness in question was summoned, he did not appear. The 
evidence of Grainey and his witnesses was heard yesterday, showing 
that Lloyd, being unable to give him money, gave him a note for Los. 
worth of provisions. Provisions of that value were then obtained 
upon that note from the defendant's shop, after money had been given 
at the pay-office of the firm. The witness took it to the provision shop, 
where she was followed by the pay-clerk, who, after she had given 
the money to the shopkeeper, took it up and returned to the pay- 
office. The same witness that was absent last week, Abraham 
Thomas, and another clerk, George Walker, both of whom were 
summoned, were then called, but, upon the advice of Mr. Bartlett, 
they did not appear, because conduct money had not been given with 
the summons. Mr. Leigh, the presiding magistrate, said if he were 
the defend«nt he should not like it to go forth to the public that he 
had thrown an impediment in the carrying out of the law by the 
absence of witnesses who were his servants, and then adjourned the 
case until next week. 


On account of the settlement of three informations against Wade, 
Hampton, and Smith, of Sedgley, of the Union Pumping Engine at 
Deepfields, for paying an engineer named John Trevault in truck, 
Mr. Bartlett, solicitor, handed £5 to the poor-box. 

The man Enoch Meachem Butty, collier to Messrs, Hickman, iron- 
masters, Bilston, was then.summoned in seven cases, and his em- 
ployers in three cases, but neither of the parties appeared, and by the 
consent of the solicitors who appeared in the cases, they were allowed 
to stand over for a week, with a view to a settlement out of court. 

In the general manufacturing trades of Birmingham and Wol- 
verhampton there is, in respect of Birmingham in particular, more 
doing. 

The people of Birmingham are busy now planning the manner in 
which they may best receive her Majesty when, in the middle of June, 
she comes down to open Aston Park, which the burgesses have 
themselves bought. 

The Birmingham Weekly Press suggests, that while flags and 
banners of every description an’ jack-in-the-greenism should be left, 
as the proper symbols of individual loyalty, and as shadowing forth 
the glorious independence of each patriotic townsman; yet that here 
and there the new feature of combination should be introduced also, 
and that the different trades and crafts should club their means 
together, and each have a special decoration erected in some good 
place; such decoration being specially significant of its erectors. We 
venture to assert, that if the town were ornamented in some such 
manner, it would increase the interest of the occasion to both 
Sovereign and people a thousand fold. For instance, in one place 
let the architects, artists, and sculptors of the town erect their me- 
morial, and see that it is the measure of their good taste, and worthy 
of a town that has its architectual and artistic societies. In another, 
Jet the men who furnished the weapons for the heroesof the Crimea, 
build up their trophy; proof at once of their past work, and their 
readiness for all work yet tocome. Let the workers in brass take 
one position; the workers in iron some other; and, in short, let 
Birmingham show itself as Birmingham, and let our gracious Queen, 
as she rides through our streets, see on every side of her the evidences 
of Birmingham thought, skill, and cunning; and let her see how, 
with all our talk of roughness, we have within our walls the men 
who make not only the fearful engines, armed with which our 
soldiers have as yet gone forth conquering and to conquer, but those 
as well that minister to almost every necessity of civilisation, and 
whose works, crowding the palace, give also to the artisan bodily 
comforts and intellectual enjoyments more than we can here 
enumerate. 

A breese oven has been introduced into the Birmingham Work- 
house for manufacturing breese whilst it consumed the slack and the 
smoke of a steam boiler. The result of a fortnight’s working has been 
thus summarised:—In the week previous to the breese oven being 
used, the cost of the fuel consumed in producing sufficient steam, by 
means of an ordinary furnace fire, was £4 12s. 14d. When the oven 
was erected, at a cost of £70, the slack used for the same purpose 
during the same period cost £6 14s. 6d. one week, and £6 6s. 1d. 
another. But the oven had converted this slack into “ breese,” for 
which there is always a large demand in Birmingham, and these sold 
for £8 14s. 64. the first week, and £8 9s. the second. On the cost of 
the fuel there was therefore an actual clear profit of more than £2 in 
each week ; while assuming £4 12s, 1}d. to be the average weekly 
cost of the fuel required in this way at the workhouse, the actual 
profit arising to the parish for the use of the oven was upwards of £13 
in the fortnight. Mr. Cooper, the master of the union, added that 
the breese oven is equal to any other invention for the consumption of 
smoke, The oven used is Davis's patent. 

The executive of the National Society for the Promotion of Social 
Science have commenced work in an earnest and spirited manner. 
They have just issued the official report of their transactions in Bir- 
mingham, and the weighty deliberations which were held here, and 
which were the sources of much benefit, and served to diffuse an 
immense amount of knowledge, are fully and fairly reported. The 
book is an important and a bulky one, containing the work of a 
hundred different authors, printed upon more than six hundred pages. 
The council have been hitherto engaged in perfecting the organisation 
of the society, and the rules which will henceforth govern it have now 
been issued. They have likewise appointed standing committees for 
the various departments, and several of these departments have 
already begun their work of inquiry. he first department has been 
actively engaged in the preparation of a bill for the consolidation and 
amendment of the bankruptcy and insolvency laws, which is shortly 
to be introduced into Parliament. The Public Health Department 
will be equally active in watching the nature and progress of a new 
Public Health Bill, when such a measure is introduced by the present 
ministry, as it was by their predecessors. ‘The subject of workhouses 
has been taken up by the Social Economy Committee. The Committee 
of Punishment and Reformation have resolved to hold monthly meet- 
ings for discussion, to be open to all the members of the association, and 
to anyone who may be personally introduced by them, or invited by 
the committee. They have likewise resolved that the following be the 
Subjects for discussion at the meetings in the ensuing quarter :—-“ The 
Inequality of Penal Discipline and Dietary in different Prisons.” ‘To 
be o ned by Dr. E Smith.—“ Marine Store Dealers.” To be opened 
by T. C. 8. Kynnersley, our stipendiary magistrate.—‘ How far can 
a Means for aiding Prisoners on their Discharge be connected with 
every Prison in the Country ?” To be opened by Rev. H. J. Hatch. 

a Town Council of Wolverhampton have lately been put to con- 
siderable inconvenience by several of the members having compounded 
with their creditors, and only one of the absentees having been 





THE ENGINEER. 


declared bankrupt. To ascertain whether the members in question | the men that the drinking system should be put an end to; and he 
had become disqualified by having availed themselves of the private | believed that ifthe men would communicate with their individual 


arrangement clauses of the Bankraptcy Act, the Council obtained the 
opinion of the Solicisor-general, which was in the negative, disquali- 
fication through financial difficulties were occasioned according to 
the “opinion” thus obtained only bankruptey or by assignment by 
deed. At the meeting of the Wolverhampton Town Council on Mon- 
day evening, the mayor, after moving the declaration of two vacancies 


occasioned by as many members having become disqualified by | 


“arranging” under a deed, proposed that the Council would petition 
the Home Office for a uniform standard of disqualitication for 
members of Town Councils and Local Boards of Health. 
submitted a draft of the petition, and it was approved. The town 
clerk was instruc‘ed to communicate with the Attorney-genera! and 
the borough members, with the view to a bill being introduced to 
remedy the difficulty now complained of. 


} 


The mayor | 


On Monday an inquest was held at Bilston on the bodies of two | 


men named respectively Michael Kelly and Michael Couneff, miners, 
who were killed with two others whilst working in a pit near that 
town, the property of Messr-. Fletcher, Rose, and Co. From the 
evidence offered it appeared that on the 3rd instant all the deceased 
were engaged in loading a skip with coal in the workings, when 
suddenly a mass of coal weighing about thirteen tons fell upon and 
buried them. One of them, a youth, who was the first got out, lived 
a few days after the calamity, but the rest, who were buried for an 
hour, were quite dead and much mutilated when recovered. At the 
inquest Lionel Brough, Esq., Government inspector, deposed that he 
examined the pit on the day of the accident, and also had done so 
since that time. He found the stall five yards wide. The fire clay coal 
had been excavated and taken way. The bat also had been brought 
down, and the new mine holders were in the process of removal. That 
left “the four foots” hanging over head, which ought to have been 
supported by timber cach side of the railroad. There was only one 
tree set up, and that a very inefficient one in strength, whereas the 
stall demanded at least six trees instead of one for the protection of 
the loaders, that is to say, three trees ought to have been stuck up 
on each side of the railroad, and thus the men would have been 
saved. ‘These trees were more than usually required on account of 
the great number of smooth faced slips that were evident to anybody 
looking up to the bottom of “the four foots.” Mr. Brough added 
that if proper timb:r had been set up in the manner he had described the 
men would certainly not have been killed. A verdict of accidental 
death was returned, with which the inspector expressed his dissatisfac- 
tion. ‘The loss of life in getting the coal of South Staffordshire by 
falls is very great. Not a great while ago from this cause four men 
were killed in the Lodge pit, at West Bromwich, and, since that, two 
men ina pit of Lord Ward's. Such occurrences are a serious reflec- 
tion upon the management of the collieries in this district, and is only 
a further testimony against “the abominable butty system” which 
prevails here. 

A local paper has the following :—* We are informed that I1.M. 
Principal Secretary of State for thefHome Department has issued a 
summons against one of the leading ironmasters of this neighbour- 
hood, in reference to the death of a boy who was some time since 
burnt, but has only just died ; and that the action is more especially to 
determine whether the Act of Parliament now governing accidents in 
mines is satisfied with a notice given to the Inspector within 24 hours 
after death ; or whether it asks more. It strikes us that the collective 
wisdom of our Legislature will be once more convicted of having 
enacted a law containing a defect so glaring as to argue the sheerest 
blindness. Why should there not be provision for notice to the local 
inspector of every accident at the time of the occurrence, if it results 
in injury to the person, stipulating that such notice shall be ac- 
companied by the report of a qualified surgeon as to its probable 
issue? If this were done, there might be some genius in an Act, 
the very object of which, one would think, is to prevent the recur- 
rence of accidents by the most explicit revelation of its true intent 
and meaning. This provision would lead to inquiries into evidence, 
which seems now to await the death, and during the lapse of time 
between accident and death the evidence revealing the causes might 
become pale and doubtful.” 

COLLIERS’ GRIEVANCES. 

An interesting conference between the coalmasters and colliers of 
the district west of Dudley took place on Monday, at the Court 
House, Kingswinford. The object of the conference, which was 
convened by the workmen themselves, was to consider the late 
reduction in wages and other matters relating to the interest of the 
colliers and the coal trade generally. The proprietors and repre- 
sentatives of collieries were numerous and influential. One of them, 
Mr. W. Matthews, was called upon to preside. The colliers were 
represented by a deputation of four. The chairman said he under- 
stood that the working colliers desired to confer with their employers 
on the present state of the coal trade and the rate of wages paid to 
them. He was sure he need not say that all the gentlemen con- 
nected with the coal trade acquiesced in such a meeting. The time 
had long since gone by for masters and workmen to be hostile to 
each other. The leading subject of complaint was what one of the 
deputation called the permission given to “ butties” to keep public- 
houses ; the deputation, as working men, thought that was one of the 
greatest curses permitted. Any one who looked at the state most of 
the colliers were in could at once see the baneful influence such 
places exercised on the men and their families. There were some 
working miners who had a degree of self-respect, and sincere love 
and affection for their wives and families; and these men, if it were 
not for the butty’s public-house, would go home on a Saturday night, 
and take their wages with them. ut there was a sort of indirect 
influence exercised over the men, and they were bound to spend at 
least a portion of their hard earnings in the butty’s public-house, or 
there would be no work for him. ‘The desire for drink was thus 
created, and the indulgence went on until a man lost his self-respect, 
and cared for nothing. The speaker then alluded tothe bad influence 
upon the boy miners, who were also compelled to spend a certain sum 
from their earnings each week in drink, or be discharged ; and he 
mentioned a case which occurred at Holly Hall a short time pre- 
viously. The masters themselves did not know one-half the op- 
pression the men laboured under from the control of the butties and 
under-butties, and he hoped the masters would exert their influence 
and prohibit as far as they could the keeping of those houses. Two 
or three years ago a movement was made to cause butty colliers 
either to give up their public-houses or give up their situations, 
but it was never carried out Another member of the deputa- 
tion said that all the evils they complained of might be traced 
to the butty system of working collieries. He then recom- 
mended that instead of letting the pit to a butty, a contiden- 
tial person should be employed as under-ground bailiff, and 
that the pits should be held out to the men themselves as 
a kind of company, and so do away entirely with the butty system. 
These views were concurred in by the deputation, and also by the 
colliers who were present. Mr. Blackwell, ironmaster, who rose 
in obedience to a request from the chair, said he felt exceedingly 
glad that this meeting had taken place. One of the grievances 
to which the deputation had referred related to the public 
houses and the drink which the workmen were obliged to take. 
He felt it a grievance himself as acutely as the workmen them- 
selves, He endorsed every word that had been said on this 
subject. Mr. Blackwell then referred to an unsuccessful attempt 
made by Mr. Mathews, Mr. Smith (Lord Ward’s agent), and himself, 
at the time the rules for the mavagement of collieries, under the 
Miners’ Inspection Act, were drawn up, to introduce a rule absolutely 
prohibiting the system complained of, and went on to say that he 
and the other two gentlemen he had named, agreed between them- 
selves that they would not allow any butty collier in their employ to 
keep a public house. For himself he regretted that circumstances 
had hitherto prevented him from carrying out the agreement so full 





| employers, and discuss the matter amongst themselves, some plan 


might be devised by which it might be entirely removed. The next 
point was the “ butty” system. It was a question of extreme diffi- 
culty, and he was quite aware it was one from which a great deal of 
trouble occasionally arose, but it depended more upon the character 
of the butty than anything else. The system might be wrong; but it 
was made better or worse, according to the character of his butty. 
There was one point which the workmen should not forget, and that 
was, the character of the works in the district almost necessitated the 
system. If there were none but large works the system would be 
annihilated at once; but so long as there remained so many small pits 
he did not see how it could be dispensed with. ILowever, he was 
much pleased with the suggestion which had been made, that men 
should form themselves into companies, and he thought it was one 
that might be carried out in this district. Alluding to the desire of 
the men that the mode of working the thick coal should be changed, 
Mr. Blackwell said he was greatly in favour of it, but he thought it 
was a point which the men sheuld discuss with their several em- 
ployers. There were many difliculties in the way; in many instances 
masters were prevented by the terms of their leases from working the 
coal in any other way than according to the ordinary custom of the 
country, The chairman said, the great question after all was the 
reduction of wages—viz., from 5s. to 4s. per day, and the men com- 
plained that it was not commensurate with the fall in price of iron. 
In comparing his books for the last sixteen years as to the price of 
iron with colliers’ wages, he found that with iron at the same price as 
at the present time, colliers’ wages were Gd. per day less than they 
were now with the reduction. That was, wages were 6d. per day 
higher now than the price of iron warranted. ‘The last reduction in 
iron took place with a suddenness he never remembered previously. 
He was obliged to call bis furnace-men together, and they at once 
submitted to a reduction of 20 per cent. He gave them the oppor- 
tunity of choosing, either to take the reduction or to throw the fur- 
naces out of blast. The miners also agreed to a reduction, and it 
would not have been equity to have allowed the colliers to remain as 
they were. 

A LINE OF RAILWAY TO CONNECT STAFFORDSHIR« “TI SOUTH 

WALKS, 

The following announcement from the J/ereford Jouraal has been 
read with great interest in the ‘* Black country,” wheye scarcely a 
whisper had before been heard of the project:—* We are authorised 
to state that arrangements are in progress for the formation of a 
company to construct a line, connecting the iron districts of Stafford- 
shire and South Wales. Mr. Brassey, and other eminent railway 
engineers, have approved of the plans and estimates, are prepared to 
contract for the line, have expressed a willingness to take a large 
number of shares, and to guarantee a dividend of 5 per cent. upon the 
outlay. The state of the money market hitherto has prevented this 
being brought before the public, but in the course of a month 
or two there is no doubt that the whole scheme will be publicly 
announced. The exact route which the line will take is, of course, at 
present uncertain; but as it will have the sanction of the principal 
railway authorities, there can be little doubt of its success. We think, 
however, that it will form a junction with the Leominster and Kington 
line at Bembridge, as the construction of such a line will be at least 
£100,000 less than one into Hereford down the valley of the Wye. 
However, we understand that the landed proprietors are as yet 
undecided, and the railway authorities will, of course, consult them 
before taking any decided steps. ‘The saving in distance between a 
line to Leominster and one to Lereford, will be thirteen miles going 
north; and if the line be carried on to Kidderminster, as intended, it 
will fourm the nearest route to London. 

METALLIC EXPORTS AND IMPORTS, 

A return, of much interest in this district, made to Parliament from 
the Custom House, London, on the motion of Mr. F. Williams, of the 
exports and imports of copper, copper ore, and regulus, tin and tin 
ore, lead and lead ore, and spelter, during last year. ‘These statistics 
are as follow :— 
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The largest importations of copper were from Chili, Cuba, and 
Spain; of tin from the British territories in the East; of lead from 
Spain; and of zinc from the Hanseatic towns, Russia, and Belgium. 
The exports of copper manufactures had a wide distribution, extending 
from the ports of the Baltic to the Falkland Islands, and from the 
Pacific to Hong Kong. France and India, however, were by far the 
largest purchasers. ‘he exports of copper coin were chiefly for 
British possessions, but twenty tons were sent to the United States, 
and three and a-half tons to Venezuela, The principal shipments of 
tin manufactures were to France, Russia, Turkey, and the United 
States. More than a third of the shot exported went to India; but 
there were considerable quantities shipped to Bengal, Canada, and 
Australia. ‘The Indian market also absorbed more than half the zine 
manufactures exported, the greatest demand from other parts of the 
world being from Australia, the United States, and the Cape of Good 
Hope. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Tue Visit or THe Barrisn Association To Legps: Local Arrangements: The 
Exhibition of Industry —Tue Late Severe Weatuer: The Manchester and 
Sheffield Line blocked —West STAVELEY aNnD West Sivkstons CoLLiznies 
—Mancuester Free Lirrany—EmrloyMent aT Mancuester—Drarn- 
ace Worxs at Beccies, SvrroLK—ConvicTions UNDER THE Factory 
Act: Rochdale—Cax A Ratuway Company CHARGE FOR THE CARTAGE 
or Goops?—Mancuester Corton SuprpLy Association: Annual Meeting : 
Interesting Speech by Sir James Brooke—Resutt or Last Year's Fioop 
at Newark—NorgTsern Matrers: Jarrow Doeks: Baths and Washhouses 
at Stockton: South Durham and Lancashire Railway: Tyne Piers—New 
CoLuresies In DurnwaM—Sanrrary Inquiry at Sourntown—TaHe Camp 
at Coicuester: Proposed Hospital for the Women and Children—RatLway 
Matrers 1x Lincotnsame—Lincotn Gas CompanY—STOPPaGE OF THE 
Prorosep Dratnace Works at Norwich—ADMIBALTY INQUIRY IN THE 
Norru: The Proposed New Bridge over the Tees—Livexroo. Water Sup- 
PLY : Indisposition of Professor Sedgwick—Co.iiens' Waces: The Proposed 
15 per cent. Reduction—State or TRADE—BvILDING Gossip—LivenPooL 
Martrers: New Steamer: Telegraphic Communication between the Docks: New 
Bridewelt, dc, at Birkenhead: The Dock Works—Tue Ratwway Dvr. 


as had been done in Lord Ward’s pits, but he promised that from this | Tue local committee for making the necessary preparations for the 
time henceforth the agreement should be carried out. At whatever | meeting of the British Association at Leeds next autumn have + ef 


personal inconvenience to himself he would not allow any butty in | mended the proceedings shall commence on Wed 


his employ, or any person on his behalf, to keep a public house. , 
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A positive decision on the subject will be announced in a few days. 


He was quite certain it was as much the interest of the master as of , The guarantee fund now amounts to nearly £2,400, The project of 
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an exhibition of the products of Jocal industry is progressing favour- 
ably. The exhibition will take place in the large upper room of the 
Coloured Cloth Hail, and a temyorary shed is tu be erected for heavy 
machines. 

The Manchester, Sheffield, and Lincolnshire Railway was blocked 
last week by a heavy snowstorm. Thedrift at one point, near Peni- 
stone, is reported to have been four feet deep. ‘ 

The proprietors of the West Staveley and West Silkstone collieries, 
near Chesterfield and Barnsley, have called their creditors together to 
take into consideration the state of their affairs. The meeting re- 
sulted in the following resolution: ‘That the proprietors be requested 
to execute an assignment (containing all necessary and usual clauses 
and provisions) of voth collieries, and of all the joint property, to 
three trustees, for the benefit of creditors, which trustees shall be a 
committee to negotiate and complete, with Messrs. Morrison and 
Sparks, or any other person or persons, either the absolute or provi- 
sional sale of the West Staveley and West Silkstone Collieries, or an 
arrangement for the working thereof, and the creditors whose signa- 
tures are attached agree to be bound by the acts of the committee.” 
Mr. T. S. Cordeaux and Mr. Jobn Shaw, of Barnsley, and Mr. Wm. 
Harrison, of Rotherham, were appointed the trustees under the 
assignment. Mr. Morrison and party are creditors to the extent of 
£6,000, and they propose to work the collieries for fifteen months, at 
the end of which time a joint-stock company will be formed, if no 
private arrangement be come to in the meantime. It is very probable 
that the collieries, both of which are new, will be re-worked in a short 
time under inspection. 

It appears that the issue of works from the Manchester Free Public 
Library is steadily increasing. ‘The number of volumes issued for the 
last five years a pa as follows :— 

5 a 


ve = “a 138,312 
1 oc oe we oe 
1b ww we et 
1856... ow we Swe ~Ss«05 6,543 
1857 198,108 


The expense which the library has entailed on the corporate fund has 
been heavy—last year it was nearly 2d. per volume issued. 

The statistical return of the state of employment in Manchester for 
the week ending April 7 is not very cheering. The number of per- 
sons working full time has decreased 303; the number working short 
time has increas-d 492; and the number totally out of employment 
(7,363) has increased 70. Of 56 machinists, 19 are working full time, 
with fuil complement of men; 26 are on full time, with a proportion 
only of their workmen employed ; 10 areonshort time; and one stopped 
altogether. Of 7,050 workmen usually employed, 4,733 are working 
full time, 534 short time, and 1,763 are whelly out of work. With 
regard to foundries, of 28 establishments 11 are working full time, 
with full complement of men; 14 full time, with a proportion only of 
the hands employed; and three are on short time. Of 3,406 workmen 
usually employed, 2,954 are working full time, 98 short time, and 354 
are wholly out of work, 

We have accidentally omitted to notice a steam mill lately erected 
by Messrs. Easton and Amos for the drainage of the tract of marsh 
land belonging to the corporation ‘of Beccles, Suffolk. The apparatus 
for raising the water consists of an Appold pump. The fan (2 feet 
9 inches in diameter) works horizontally, in a strong cast iron cistern, | 
and a pair of high pressure expansive and condensing vertical grass- | 
hopper engines, of 10 horse power each, are placed and attached to 
each side of the iron cistern, the fly-wheel shaft, &c., being at the | 
top, and over it. The boiler is multitubular, with a large steam chest. | 

At the Rochdale Petty Sessions, last week, Messrs. Consterdine and 
Kershaw, cotton manufacturers, Littleborough, were summoned by 
Mr. Charles Patrick, sub-inspector of factories, for employing females 
in their mill during the dinner hour, on the 18th of March last. Mr. 
John Molesworth appeared tor the firm, and admitted the offence. | 
Mr. Patrick stated that when he went to the mill the engine was 
stopped. All the hands, he believed, were in the room he entered (the 
weaving shed), and were cleaning the machinery, although it was 24 | 
minutes beyond the time they should have been out to dinner, He | 
had, therefore, taken down ten names, each of which was a separate 
case. He could have taken all the names, but he allowed them to 
pass, thinking ten would suflicee. According to the 8th section of the 
18th and Lith Vie., cap. 54, if any women or young persons were in 
a room during the dinner hour, and any work was going on, all in 
the room were to be deemed to be working. ‘The bench inflicted in 

three cases the highest penalty, £3, and expenses in the other seven. | 
Mr. Patrick also preferred three charges against Mr. James Tweedale, 
cotton manufacturer, Clegy-hall, for employing Noah Sutcliffe, a boy 
under 13 years of age—Ist, without registering his name; 2nd, with- 
out a medical certiticate; and, 3rd, tor employing him without a | 
school certiticate for the space of one mouth. Mr. Samuel Tweedale, | 
the son, admitted the offence, but said the boy was only learning, and 
the neglect had arisen through inadvertence. The bench infiicted a 
fine of £2 for neglect of registering, and expenses in the three cases. 

The Oldham County Court was occupied last week with a case 
involving the right of a railway company to charge for cartage in the 
delivery of goods. Judgment was given in favour of the company 
(Lancashire and Yorkshire) 

The Manchester C.tton Supply Association held a successful meet- 
ing on Friday. There were several M.P.s present. Mr. Cheetham 
(in the chair), Mr. J A. ‘Turner, Mr. Danby Seymour, Mr. G. Had- 
tield, &c. The meeting was also attended by Sir James Brooke, 
Rajah of Sarawak. Sir James delivered some fresh and original 
observations on the almost hackneyed question before the meeting. 
He said, it seems generally conceded that India is the great field which 
is to increase the supply to this country. ‘The contact of the white 
race with the native of India must some day come, and it is better 
now, after what has occurred, that this step should be boldly faced 
and taken, than that we should put up unnatural barriers between us, 
and raise a bugbear which is perfectly useless in practice, for it must 
come that the intelligence of this country, the dominant power over 
India, should be exerted; the tenure of land should be loosened, and 
the facilities of communication by water and steam should be vastly 
increased. Let the Ganges compete with the Mississippi, but let us 
not forget that there are many other countries whence smaller streams 
may flow ; for the greater the number of countries, the more numerous 
the sources whence the supply comes, the safer and larger will that 
supply be. 1 would mention that great country, China, and I would 
point to the fact mentioned by the correspondent of the Times, that of 
the vast population of China there is not a man, woman, or child who 
rises in the morning that does not clothe himself or herself ir cotton. 
This cotton is now grown in China itself; but if we attain to that 
influence and freedom of trade in China which may, I hope, be now 
looked for—if, by a vigorous policy we extend our commerce in that 
district—the result wil be, what it has been in other countries, that 
the manufactures of England will supersede the cotton manufacture 
of China, and the supply grown in China will come to this country to 
be returned as a manutactured article. There are many otber coun- 
tries, Africa, the West Indies, portions of America, all worthy of the 
attention of the association; but if some experience in rude countries 
may authoriso me to utter an opinion, 1 would say, waste no great 
effort, nor expend much money in countries where there is no security 
for life or property. With regard to the country with which I am 
connected, it should not, because it is a small country, or one just risen 
beyond the limits of barbarism, be overlooked on that account, nor, in 
the thousand streams which should supply England with her cotton, 
should the smallest of them all be despised, It is a country of con- 
siderable extent, with fine rivers, and with a certain population—wild, 

it is true; and, as I said, no immedia e results worthy of so large a 
demand can be expected. But cotton is already grown there of fair 
quality, somewhere to the amount of 1,000 or 1,500 tons annually, 
and this might be increased. I believe there have been specimens 
sent from Labuan, highly approved of in Londvn, and the report 
from the Consul-General in that country has been so favourable as to 
induce Lord Clarendon to send out a considerable quantity of seeds, 
that an effort may be made. I will therefore content myself by 


assuring you that all my efforts shall be directed to advance the sup- 
ply of coiton in Borneo. pa P 
At the Kingston Assizes,a Mr. Withers, who was injured in the 


flood near Newark, obtained £1,500 damages. The company con- 
tended that the flood was an accident beyond their control, and some 
points of law were reserved. 

As regards Northern matters, we find, from the Newcastle Journal, 
that the contractors for the Jarrow Docks have commenced to dredge 
the outer or river entrance to the principal basin. The Town 
Council of Stockton are about to carry out a scheme for public baths 
and washhouses under the late act of Parliament. Messrs. Oliver and 
Lamb, of Newcastle, have been appointed architects. The establish- 
ment will consist of a large swimming bath, warm and cold slipper 
and shower baths, and a vapour bath; with washhouses for twenty- 
five stalls, and drying-room and laundry attached. There will also 
be a residence for the superintendent. The works of the South Dur- 
ham and Lancashire Railway, to which reference was lately made 
under this head, are progressing rapidly. The embankment extend- 
ing from the Harmire Junction to the Perey Beck has been com- 
menced, and the communication with the Tees viaduct will shortly be 
completed. The Tees viaduct isin a forward state. On the north 
side of the river preparations are making for laying the foundations 
of the several piers; on the south shore the river pier is already above 
flood mark, and the adjoining piers are daily becoming more conspi- 
cuous; one of them, indeed, is now forty or fifty feet high, and the 
masonry is of asolid and massive description. At Lartington two 
extensive and deep cuttings are in an advanced stage, and it is ex- 
pected that the portion of the line between the Tees and Deepdale 
will be finished much sooner than was anticipated. A great number 
of hands are employed on the works in Deepdale, and the north pier 
of the bridge is nearly up to its full height. The contractor for the 
Tyne piers will shortly recommence to lay down the heavy mason work 
on the north pier, aconsiderable quantity of large dressed stones, some 
of them several tons in weight, being ready for the purpose. It is the 
intention of the Commissioners to clear away the stones lying near the 
approach to the new landing on the pier, so that steamers drawing 


grammar school at Leeds; the restoration of Silkstone parish church 
at an expense of £3,000, has been completed; the first stone of a new 
church has been laid at Kilahurst; the church at Higham Ferrers is 
undergoing repairs involving on outlay of 6,000; the first stone of a 
new Wesleyan chapel hag laid.af Ely by Mr. Ball, M.P.; the 
exterior of the north side of Norwich Cathedral is about to be restored 

and the episcopal palace partly rebuilt ; Christ church, Newburgh in 
the parish of Ormskirk (built, with the exception of £150, at the cost of 
the Earl of Derby, and endowed by his lordship), bas just been con- 
secrated, &e. &e. 

A Liverpool paper states that a new steamer for Rock Ferry has 
been launched at Paisley. She is named the Wasp, und will be a 
companion to the Ant and Bee. 

A letter has been addressed to the Health Committee of the Liver- 
pool Town Council by Mr. G. Balshaw, secretary to Gisborn’s proposed 
Liverpool Dock Electric Telegraph Company, ‘requesting permission 
to open the road on the corporate property adjacent to the docks, with 
a view to laying down a telegraph cable for the transmission of mes- 
sages along the line of docks, from the north end of the Huskisson 
Dock to the south end of Brunswick Dock. The letter has been re- 
— — borough engineer, subject to inquiries to be made by the 
aw-clerk. 

The Birkenhead C issioners have pted the tender of Mr. 
— to erect a new Bridewell and lock-up at the north end of the 
township. 

At the last weekly meeting of the Liverpool Dock and Harbour 
Board, the secretary read a report from a special committee of the 
Town Council, suggesting, with respect to the dock bills before Par- 
liament, that alterations should be made in the Works Bill, which, 
while enabling the Board to proceed with all necessary rapidity with 
the Birkenhead Dock works, would_give power to the Board to pro- 
ceed with such dock works on the Liverpool side as were demanded 
by the exigencies of the trade of the port. Mr. Laird, in reply to 
stat 2, 








ten feet water will be enabled to come alongside and land p gers 
in Prior’s Haven. 

Some new collieries are being brought into operation in Durham. 
The Black Boy Coal Company are drawing coals at their new winning, 
though not as yet in any quantity, and are commencing to build a 
very large number of workmen’s cottages. The Elm Park Colliery, 
near Towlaw, which, for several months, has been laid in, has again 
been set to work, and both coals and coke are being sent into market 
from it. The sinking at Sleekburn, near Durham, of Messrs. Cochrane 
and Co., which had been suspended, has been recommenced, and 
several other new concerns belonging to Messrs. Pease, Stobart, and 
others, in the Crook and Auckland district, are likewise in course of 
development. 

Mr. Ranger, one of the inspectors of the General Board of Health, 
has made an offic‘al investigation of the state of the parish of South- 
town, near Great Yarmouth. The conclusions at which Mr. Ranger 
arrived, after a lengthened inquiry, was that the Public Health Act 
should be applied to the parish, and that it should form part of the 
corporate district of Great Yarmouth. 

An hospital! is to be formed for the 2,000 women and children in the 
camp at Colchester. 





A commencement has been made with the Boston and Sleaford 
Railway —a continuation of the line opened last summer from 
Grantham to Sleaford. The short junction from one of the lines 


entering the Midland station to the Great Northern line, about a mile 


west of Lincoln, is also being completed. 

The shareholders in the Lincoln Gas Company have divided 10 per 
cent. 

An injunction has been granted for the purpose of restraining the 
Norwich Town Council from carrying out the drainage works which 


| they were about to commence—at least in their present shape. The 


outfail of the proposed sewers was to be near the barracks, and tanks 
were to be constructed for the reception of the solid portions of the 


| sewage matter, which was to be periodically removed. These ar- 


rangements excited the alarm of owners of property in the neighbour- 
hood, and the surgeon of the 15th Hussars, now stationed at Norwich, 
addressed a report to the director-general of the army and medical 
department, in which he called attention to the subject, and expressed 
his fears that the foul air from the ventilating shafts, deodorising 
tank, and river itself, especially in the summer season, would prove 
prejudicial to the health of the troops. In consequence of this report, 
a Government engineer was sent down by the Board of Ordnance, 
who also reported that it would be desiravle for the health of the 
troops, and the immediate neighbourhood, to endeavour to have this 
part of the project extended at once further from the barracks, with 
its outfall beyond the limits of the city. The local board refused to 
make any change in their plans, and the machinery of the law was 
then put in motion with the result stated. 

An important Admiralty inquiry was held last week into the merits 
of the Stockton and Darlington (North Riding) scheme. The object 
of the promoters was stated to be to connect the system of railway on 
either side of the Tees, which object they proposed to carry out by 
starting from a junction with their exi-ting Cleveland line at 
Thornavy, thence crossing the Tees by means of a swivel two-leaved 
bridge opening in the centre; thus joining the West Hartlepool line, 
and connecting the Cleveland ironstone with that part of the Durham 
coal field. A pier would be laid down in the centre of the river, from 
which, by means of a winch, the two leaves would open so as to make 
a 90 feet channel on either side, whilst, by dredging, the Company 
would maintain a uniform depth of water in these channels equivalent 
to the maximum of the lowest spring tides. Mr. G. R. Stephenson 
was examined as engineer. ‘He had erected similar bridges at the 
Victoria Docks, in Canada, and elsewhere, and was now employed 
upon one to supersede a ferry on the Nile. 
the proposed bridge over the Tees, and did not think it could be 
improved, The length would be 460 feet, the piers being composed 
of a congeries of iron cylinders, and outside each of the 90 feet openings 
there would be an arch springing to the land out of the reach of ail 
tides. Of course piers could not be put in without taking from the 
present area for tidal flow, but an equivalent would be given by 
dredging and deepening. He saw no difticulty in navigating vessels 
of 300 tons through a 90 feet opening, but the danger (if any) would 
be lessened by ‘dolphins’ placed above and below the centre pier.” 
Other evidence having been offered in support of the case for the 
promoters of the project, Mr. Davison, who appeared for the cor- 
poration of Stockton, and for a number of traders and others, called 
witnesses in reply to this case, and their opinions that inconvenience 
would arise were quite as positive as those given on the other side. 
An old pilot, who wished all the steamers at the bottom of the sea, 
declared that it would be almost impossible to get through the bridge 
in certain states of the wind and tide, and that if “brought up” by 
the bridge being shut. he could never hope to get “way” on his 
vessel. The result of the inquiry remains to be seen. 

The Liverpool Water Committee have rescinded the resolution 
authorising an inspection which was passed at a former meeting. 
Professor Sedgwick, whose services had been engaged, has addressed a 
letter to the committee stating his inability, on the ground of ill-health, 
to visit Liverpool. 

Some of the colliers on the South Yorkshire district have refused to 
-accede to the reduction of 15 per cent. in their wages, which has been 
determined on by their employers. It is stated that it will be 
necessary to effect a compromise, and it is thought that the dispute 
might be adjusted by both parties meeting each other half way, and 
agreeing to a reduction of 7} percent. ; : 

Business at the principal centres of trade continues quiet, and the 
absence of American orders is remarked at Leicester and Bradford. 

Several important building operations have been commenced or 
completed of late. ‘The tirst stone of St. Marié’s Catholic Schools bas 
been laid at Oldham ; a new church has been commenced at Poynton ; 
Lord Edward Howard, M.P., has laid the first stone of the new 
Catholic schools of St. Joseph and St. Winifred, at Stockport ; Leed's 
parish church schools have been formally opened by the bishop of the 
diocese; the first stone of a new workhouse in the same town has also 
been laid; the first stone of a new Wesleyan chapel and school has 
been laid at Bramley by Mr. P. Fairbairn, the Mayor of Leeds; a free 





Great Northern accident last August, occasioned by the tremendous 


Wesleyan chapel has been commenced at Huddersfield, and a new 


He had seen the site of | 





ts made at ordinary meeting of the council and elsewhere, to 
the effect that the trust had shortened the time for completing the 
Birkenhead works, specified dates for the purpose of showing that, 
instead of their having shortened the time, the fact was, that Mr. 
Hartley, in late negotiations with Mr. Brunel, had postponed the time 
for the completion of the whole works. The secretary was directed to 
write to the town-clerk, acknowledging the receipt of the report. 

The Manchester Guardian, referring to the celebrated “ railway 
duel,” says :—* One of the principal bones of contention is the right 
to use the I.ondon-road Station, Manchester. The idea of quarrelling 
about the London-road Station! Enough money has been spent in 
litigating the right to enter that filthy, unaccommodating shed, to lay 
the foundations of a handsome terminus, worthy of the greatest main 
line in the empire.” Ah! ’tis easy to moralise on railway follies. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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The metal market, contrary to ail anticipations, continues very depressed. 

Raits.—The large order for Russia of about 40,000 tons it was expected 
would have had considerable effect upon the market, and higher rates would 
rule, but most of the leading makers are still short of orders, and £6 per ton 
is the nearest quotation for an ordinary rail f.0.b, at the Weich ports, Fish- 
ing pieces, £7 10s.; wrouzht iron chairs, £7 103.; and cast chairs, £4 5s. per 
ton 

Scorcn Pig InoN.—The rapid fall from 60s. to 53s. has been caused princi- 
pally by some weak speculators being unable to hold. The shipments during 
the past six weeks have been unprecedentedly large, although the home con- 
sumption has fa'len off to a great exteat. The present prices are as follow: 
Mixed Nos. G.M.B., f.0.b, at Glasgow 53s. 6d. for cash, and 55s, three months 
open, No.1, 543., No. 1 Gartsherrie, 50s, The shipments for the week ending 
the Ith inst, were 10,500 tons against 13,900 tons the corresponding period 
last year ‘The stock on warrants is about 95,000 tous, 

MANUFACTURED InoN.—At the Staffordshire Iron-masters’ Quarterly Meet- 
ting on the 8th inst, former rates were determined upon ; most of the first- 
class makers being tolerably well off for orders. - 

\\ ELsH Bar Lxon.—Cargoes of first brands can be purchased at £6 per 
ton at Cardiff or Newport; secondary brands at £5 15s. per ton, 

SwEpDIsH [Ron anp Steex.—But little doing. Indian assortments can 
be had at £13 103., to arrive. Hammered steel none in the market, but to 
arrive ; £21 is demanded. ae 

SPELTER is duil of sale, £26 5s, is quoted on the spot. The stock is about 
1,700 tous against 1,2u0 tons corresponding date last year. 

Corrsk.—There is only a very limited business; shippers and consumers 
are looking for a further reduction, although the present price of copper ore 
leaves but little profit, if any, to the smelter. 

Leap.—The demand has fallen off, especially for the home trade. There 
are a few parcels of tine soft Spanish on the market, 

Tix.—The rapid fail in this article has had but little effect upon the demand. 
Banca is now quoted at £112, and fine Straits at £110 per ton; the stock is 
increasing. 

Tin PLATES have sympathised with tin, and good brands of coke can be 
purchased at 25s, per Lox at Newport, and charcoal 31s. : ri 

QvuicKsiILvex.—The large production in Catifornia is affecting this market. 

MUATE and CO., Brokers, 65, Oid Broad-street. 

London, 16th April, 1858. 
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Kix or S!Am’s Presents —The Queen has been pleased to send the 
ts of the King of Siam to the South Kensington Museum, an 
rd Palmerston has added to them the Siamese sword of state 
which was presented to himself. 





Arai 23, 1858. 
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DUMERY’S SMOKE-PREVENTING APPARATUS. 


PATENT DATED 7TH SEPTEMBER, 1857. 





Tus invention, by C. J. Duméry, C.E., of Paris, is intended to accom- 
plish the same purpose as two former patents of the inventor's, that is, 
to effect combustion without smoke by the gradual progression of the 
coal or other combustible material on surfaces which are permeable to 
theair. The specification contains a great variety of examples of grates 
fitted upon the same principle, the inventor having, as he says, multi- 
plied the examples so as to make it well undestood that his principle of 
combustion can be applied to all purposes without distinction. Thechief 
features of the arrangements consist in a moveable comb or rake 
working between fixed bars, in the air uniting with the gases at the 
moment of their production in a continuous manner, in an oblique 
ascension of the fuel on inclined planes having grated openings, in the 
introduction of air at the upper part into apparatus baving ascending 
combustible materials, and in giving the fuel a length of passage 
suitable for the time required for its conversion into coke. The comb 
or rake by revolving causes the coal to ascend by being placed in the 
interior of a kind of retort, the bars or grates being more or less in- 


clined and capable of being adjusted as required. In proportion asthe | 
coal is less smoky, or the temperature more active, the nearer the grates | 


are brought to the horizontal position. Out of the variety of examples 
given by the patentee, we select the arrangements for fitting the grates 
of locomotives and reverberatory furnaces. In order to render 
the proposed method of obtaining combustion in all forms of loco- 
motives, in many of which no possibility exists of introducing the 
combustible material at the sides, the patentee proposes to transport 
the fuel from the front to the back part, so as to allow of the fuel 
being fed both at back and in front. For this purpose the fore part of 
locomotives is furnaced with a moveable hopper to receive the fuel, 
letting it descend either on to an’ endless cloth or into a channel 


fornished with a conveying: screw ‘capable of advancing the fuel | 


towards the retort placed in the fore part.of the furnace, and which 
should feed the front half ofthe grate. Behind, the retort is made to 
abut near the door of the furnace in order to feed the rear half of the 
fire. In this manner, whatever may be the form-of the locomotive, 
the patentee states it can be adapted to the new method of com- 
bustion. 

Fig. Tshows a section of a locomotive having its furnace arranged 
according to this invention, being fed in front and from behind. A, 
is a hopper or reservoit of fuel; B, a horizontal screw transporting 
the coal from the front to the back of the engive ; C, achannel con- 
ducting the combustible material to the revolving combs; D, the 
revolving combs; E, channel for the introduction of fuel at the back 
of the furnace : and F, the grate or furnace bars. Fig, 2 and 3 show 
Jongitudinal and transverse sections of the fire-place of a reverberatory 
furnace fitred with the invention, in which A shows the grate or bars ; 
Bh, the revolving combs for feeding the furnace ; C, the fire bridge; D, 
pipes or nozzles for introducing hot or cold air; E, counter fire bridge, 
separating a chamber for receiving the ashes, lifted by the current of 
air; F, the camber for receiving the ashes; and G, doors shutting the 
ash pit. The printiples of the invention are here applied to metal- 
lurgic operations which require the highest temperatures, by the 
help of an injection ‘of air at the upper part. This arrangement 
allows not onlythe reaching of the highest temperatures, but also 
facilitates the use of combustible materials too poor and too small to 





Uj, 
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with these arrangements tube stays, placed at the front and other 
convenient parts of the fire box; and also arrangements in the 
furnace doors for the admission of air to the fire box above the fuel, 
both the air-tube stays and furnace doors being provided with valves 
or slides to regulate or shut off the supply of air, 
proposes to use, in combination with the above arrangements, a jet of 
steam in the smoke box or chimney when the locomotive is standing, 


to create or increase the draught through the air tubes and fire bars | 


when required. 

Fig. 1 is a side elevation of part of a locomotive boiler; Fig. 2, a 
view of part of the fire box end of a locomotive; Fig. 3, a plan of the 
fire box in section; and Fig. 4, a transverse section of part of the 
boiler, looking at the back of the fire box from the smoke box end. 
The series of tube stays through the water space on the flue tube- 
plate side of the fire box ) are marked a, the number and arrange- 


The patentee also | 





FIG. 3. 
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made of iron), and forms a chamber into which the air from the tube 





| stays a first enters, and from which it passes through the perforations 
| k, which distribute it in jets. 


In this arra gement the fuel is pre- 
vented from entering the air-tube stays a. Air-tube stays / are 
placed in front of the fire box 6, as shown in Fig. 2, and the furnace 
door m has also openings through which air can be admitted. The 
door is made double, and the inner plate is perforated by numerous 
small holes, so as to spread and distribute the air; this is seen best fa 
Fig. 3. Both the air tube stays /in front of the tire box and the 
openings in the furnace door m have slides, on the same principle as 
that marked ¢ for the air tube staysat the back of the fire box, for re- 
gulating and stopping the passage of air, /i being the slide plate for 
the air tube stays /, and m! the slide for the furnace door m. The 
steam to give the draft when the engine is standing is taken froma 
tap x in the boiler, convenient to the hand of the fireman, and con- 











permit easily the passage of air through their mass; in this case the 





injection of air at thé upper part supplies the deficit—a film of air, 
as it were, being spread upon the whole surfaceof the furnace. In 


case the ashes should be of a nature injurious to the result to be 
obtained, the nozzles are cirected in the opposite direction to the 
draught, making a chamber to receive them, as shown. 


JENKINS’ FIRE BOXES OF LOCOMOTIVE BOILERS. 
PATENT DATED 147TH SEPTEMBER, 1857. 


ment of which are seen best in Fig. 4. A plate c is arranged at the 
outside ‘of the fire box 6. so as to stide in grooves formed by ledges e1 
fixed to the fire box. ‘This plate c is perforated with as many holes 


as there are tube stays a, which holes are so placed that, when the | 


ponte c isin one position, they will coincide with the stay tubes a, 
mut when moved to one side the spaces between the holes in the 


veyed from this tap by a pipe m1 to the chimney of the locomotive, 
the end of the pipe ! entering at the junction of the two exhaust 
pipes, and opposite the centre of the blast orifice. 


Borer Accipent.—A boiler, at the flour mills of Messrs. Key- 


plate c will partly or wholly cover the ends of the tube stays a. 
according to the extent of side movement given to it. To the sliding 
plate c one end of a rod dis jointed, the other end being jointed with 
an arme on the lower end of a vertical shaft f carried in bearings 
secured to the side of the fire box; the upper end of the shaft /, 
having also an arm upon it, to which a rod g is jointed, forming a | 
handle by which the fireman can give motion to the slide plate c to 
| regulate the draught. The partition & across the fire box, as shown in 
Fig. 1, is of iron, and is perforated with a number of boles &, the 
purpose of which is to distribute the air admitted through the tube 
stays 4 in numerous jrts, 8o as to insure the mixture of the air and 
: combustible gases. ‘This partition or deflector h is serewed to the tube 
, t iron or other material late i, and rests at the ends on flanges secured to the sides of the 
he object of which is to prevent the air fire box 6. Figs, 5 and 6 are detached sectional views of part of a 
stays from passing directly to the flue | fire box 6, showing the application and mode of securing distributors 
partition acting to cause the air admitted to | or deflectors A formed of fire brick material. Fig. 6 shows a deflector 


worths and Seeley, at Lincoln, burst on Monday last. It was on Gal- 
loway’s plan; and it is not long since the crown of one of the boiler 
flues of the same firm came down suddenly, showing evident want of 
attention, Several men were seriously injured, and two of them ! 
are not expected to live. 
Ratmway anp Canat Companies.—A return has been ordered by 
the Louse of Commons showing the total share capital of every 
railway and canal company, on the 3lat of Devember, 1857, dine 
tinguishing the amount of ordinary aod preferential share capital, and 
showing the rate of dividend paid by each company on the ordmary j 
capital for the year ending 8lst December, 1857, and the amount P 
| offered to the payment of dividends on the ordinary capital of each, 
company during that year; also, showing the amount of parochial 
rates and taxes, and the passenger duty paid by each such compan 
during that year, and the percentage which the sums paid for suc 


T HE object of this invention, by William Jenkins. of Miles Platting 
superintendent of the Lancashire and Yorkshire Railway Company, 
: ° ry the locomotive fire box for the perfect combustion of the | 
uel aud the prevention of smoke arising trom it, the improvements 
mp applicable to locomotives of the ordinary construction and now 
= — oe a’ a small cost. The invention consists in placing a series 
: : (answ ering as stays) in the tire box, on the tube plate side, 
- as to admit air to the fuel above the fire bars; the outside ends of 
oan ee a a valve arrangement to regulate the quantity of air 
te passe through them, or entirely to shut it off; and in com- 
ining with these arrangements a partition o 
passing across the fire box, t 
admitted through the tube 
tubes of the boiler, this 
mix with the combustibl 


gases and ignite them, thus preventing the | 





formation of smoke, The invention further consists in combining 


or partition A similar to that represented in Fig, 1, but made of fire 
brick material; that shown in Fig, 5 is of different shape (it may be 


taxes and duty amounts to upon the sums pe as dividend Ww the 
ordinary shareholders in each such company during that year, 
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ABSTRACT OF PAPER ON THE PADDLE-WHEEL AND 
SCREW-PROPELLER, FROM THE EARLIEST TIMES. 
By Jouy MacGrecor. 

Tar aprrosching trial, for the firat time, and on the grandest 


scale, of the paddle-wheel and serew-propeller in the same 
veasel, may well suggeat the consideration of these two instru- 
ments in the same paper, while they are so different in or zn 
aud operation that it will be best to treat of each of them 
separately. 

The earliest distinct notice of propulsion by paddle wheels ap- 
pears to be by Robertus Vulturius, in a D. 1472, who gives seve- 
ral woodcuts representing paddle-wheels, 

Two letters, written in a.D. 1543, by Blaseo de Garay, and now 
preserved in the national archives at Simaneas,'in Spain, give the 
particulars of experiments at Malaga and Barcelona, witli large 
vessels propelled by paddle wheels, turned by forty men. I can 
find no reliable evidence that Blaseo de Garay used a steam 
eugine for warine propu'sion. 

We find boats propelled by paldle-wheels mentioned by many 
early writers, such as Julius Scaliver, in 1518, Bourne in 1578 
Ramelli in 1588, and Roger Bacon in 1597. 

Tie muscular power of meu, of horses, and of other animals 
was ofen used and frequently patented, even to the year 1848, 
by Miller ; and in 1856, by Moses, The Marquis of Worcester, 
in 1661, patented the application of a current to turn paddle- 
wheels on a vessel which they propelled by windiny up a rope. 
Papin, in 1690, proposed to work the wheels by gunpowder, ex- 
ploded under pistons; Conrad (1709) used the force of the wind ; 
Maillard (1733) and Goutaret (1853) applied clockwork, Harriott 
(1797) used falling water; weights were employed by Tremeere 
(1801) ; Congreve (1827) used the capillary attraction of a wheel 
of sponge or glass plates; Dundonald (1838) applied the oscil- 
la ivns of mercury, and Jacobi (1838) employed an electro- 
magnet to work the paddle-wheels of a vessel on the Neva. The 
whole number of English patents relating to marine propulsion 
is 802, from the earliest, granted to Ramsay in 1618, to those of 
June, 1857, 


It wp; ears that Denis Pepin, in 1690, first proposed to use 





steam te work paddie-whee!ls. A rackwork was moved by pis- 
tons deseen ing in steam cy iuders by atmosnheri¢ pressure 
Saver:. in ! 72. scarcely ventured with timidity to engeest the 


ure of his steain-engine for the purpose, but it is asserted in a 
French work that Papin, in 1707, actually propelled a vessel on 
the Fulda by Savery’s engine. The tirst patent relating to a 
steam-boat is that of Jonathan Hulls, in 1786. He placed a 
paddle-wheel on beams projecting over the stern, and it was 
turned by an atmospheric steam-engine, acting in conjunction 
with a counterpoiss weight, upon a system of ropes and 
grooved wheels. The Comte d’Auxiron and M. Perrier are 
stated to have used a paddle-wheel steamboat in 1774, but the 
notices of these and of other early experiments are very vague, 
not contemporaneous, or on doubtful authority. Desblanes, in 
1782, sent a model to the Conservatoire (still there) of a vessel 
in which an endless chain of floats is turned by a horizontal 
steam-engine. The first notice [ can find of a successful trial of 
the steam-boat recorded by witnesses, is in a notarial certificate, 
which I lately inspected in Parix, This asserts that in July, 1783, 
the Comte de Jouffroy caused a vessel of 130 feet in length to 
be propelled for a quarter of an hour by a steam engine upon 
the Saéne, near Lyons. Experiments conducted about the same 
time, at Dalswinton, in Scotland, by Patrick Mil'er, resulted, ‘n 
1787, in the successful use of a steam-engine, by Miller, Taylor, 
and Symington, to propel a vessel by paddle-wheels, which 
worked one before the ober in the centre of the boat. The en- 
gine of this, the first practical steam-vessel, is still preserved by 
Mr. Bennett Woodcroft, Superintendent of Specifications at the 
Great Seal Patent Office, and it may now be seen at the Patent 
Museum in Kensington. 

The Charlotte Dundas was built on the Clyde canal in 1801. 
Although Fulton used a steamer on the Seine in 1803, and 
another in America, the Clermont, in 1807, was the first that 
plied so as to be remunerative in that country. In 1809, the 
Fulton, the first steam-frigate, was launched at New York. 
Bell built the Comet in 1811, at Glasgow, and used it regularly 
for traffic next year. In 1815, Dr. Dodd steamed from Glasgow 
by Dublin to Loudon in the Thames, which made a stormy 
passage of 758 nantical miles in 121 hours 

Steam navigation was introduc-d into France in 1815. In 
1818, Napier’s steam-packets ran regularly between Greenock 
and Belfast. It is said that, in 1819, the Savannah steamed from 
New York to Liverpool, but the assertion is very questionable. 
The Comet first carried the Admiralty pennant in 1822. In 
1825, the Enterprise steamed from England to Calcutta, in 113 
days. Guns were first carried by the steamer Salamander, in 
1832. 

With respect to the various positions of paddle-wheels, it will 
be observed that most of those in earliest use were placed at 
each end of a shaft across the vessel. In Hull’s plan (1736) tho 
wheel was behind the stern; Bramah (1785), Miller (1787), and 
Symington (1801), placed the wheels in a passage inside thé vex. 
sel 0; en to the water. In Phillip’s plan (1821), a wheel on deck 
turned on a vertical axis, and each folded up to pas: over he 
vessel, Submerged wheels on vertical axes were frequently 
patented. Sharples (1821) worked his wheel against the air; 
Harsieben (1826) placed the paddle-shaft at an angle to the 
horizon ; Robertson (1829) and Perkins (1829) kept it horizontal, 
but inclined to the line of the keel, and the floats being turned 
at an angle in the opposite direction, entered the witer in the 
usual way, Sharpley (1856) substituted for the wheel and 
floats a drum carrying a spiral rib; Bellford (185e) put the 
engine and cargo inside a hollow dram, with floats ou‘side, that 
propelled it as the dram revolved. 

Beginninz, then, with the shaft aud wheel, as a whole, we find 
that Tremeere (1801) and Robinson (1826) supported it on a 
stage, to be raised aud lowered by ropes. For the same purpose 
Melville (1845) used a cog sector and Drake (1851) em)loyed 
screws ; Coles (1839) supported the shaft on friction wheels. 
Yo enabie the eugineer to use only one wheel at a time, Gough 
(1828) put each on the shaft of a separate engine, while in 
Field’s pian (1841) the wheel was disconnected by moving it and 
the part shaft horizontally. For the same purpose Wilkinson 
(1885) moved a sliding crank plate along the divided shaft, until 
the crank pin locked into it, Brunet (1843) used a sliding ring 
and bolts Thomas (1851) employed wedges and a friction 
cushion, In Seward’s plan (!840) the parts were coupled by 
friction surfaces, screwed up to close contact. Trewhitt (1540) 
tightened a friction strap by cutters; Bodmer (1843) and Borrie 
(1843) used cogwheels ; Scott Russell’s patent (1853), gearing 
worked by the motion of the shaft, is applied to the Leviathan. 
Price (1823) used intermediate wheels to regulate the relative 
speed of the engine-shaft and paddle-shait. The groove and 
stud apparatus of Parlour (.838) gave the wheel twice the speed 
of the engine shaft; The modifications of the wheel itself are 





difficult to classify. Barton (1820), Sang (1852), Bellford (1853), 
and many others, made it a buoyant drum; Stevens (1827) puts 
floats on three arms, not in the same plane. Springs were intro- 


duced by Adams (1839 and 1855) to ease concussion. Skene 
(1827) had side plates on the rims. In Taylor’s plan (1840) one 
wheel might be covered from the water bya shield. Essex 


(1838), by dividing the wheel horizontally, folded back one part 
by hinges on the rim; while in Drake’s plan (1851) the arms 
fold on hinges, like a fan. Galloway (1832) and Herbert (1855) 
attached an additional wheel, bya short shaft jointed to the 
outer end of the other, so that the rims of the whee's approached 
under water, and were more apart at the upper edges. Daubeny 
(1840) made the second outside wheel turn slower than the 
inner one, but in a parallel plane. 

Let us next turn attention to the floats or paddle-boards, and 
first as to those that are immoveable on the wheel. Floats of 
the simple rectangular radial form were the earliest in use. 
Pitot (1729) put floats in planes tangential to the surface of a 
eylinder on the shaft; Perkins (1829) placed them at an angle to 
the shaft ; Sharpley (1856) aggregated them into one continuons 
spiral rib; Galloway (1832) used two sets of floats, ine ined in 
different directions ; Chatterton (1842) and Stevens (1851) in- 
ctined each float in an opposite direction to the next which pro- 
jected beyoud it at ove end. Brooman (1852) ; ut the oblique 
floats with one end further from the shaft than the other; Car- 
ter (1832) put a va.ve between each pair of ineiined floats This 
was to let ont the backwater, which was effected in Pickworth’s 
plin (1836) by louvre boards in the float, in Elvey’s (1837) by a 
valve, and in Woodley’s (1839) by holes bored diagonally through 
the float. Galloway (1835) divided the float horizontally, and put 
the parts successiveiy in advance of each other. In Gemmel’s 
plan (1837) the middle part was foremost, and Jones (1847) made 
the parts to overlap. The edges of floats were curved by Robert- 
son (1829). Ruthven (1830) made them ofa barrel shape, and there 
is scarcely any other form that has not been proposed for them at 
one time or another, Floats were made moveable for reefing, 
shipping, and feathering. For reefing, Parr (1825) made the 
floats slide on the arms with joints. Galloway (18438) placed 
the moveable pieces on a separate inside wheel, moving laterally 
on a hollow shaft, and Brunet (1843) placed them on different 
sides of thearm. Hall (1839) and Bird (1842) protraded them 
by a fixed spiral groove. They miicht be fulded ou hinges iv Tre 
meere’s vlan (180!).and were worked through serew-rods by Hole- 
br ok (18.48). on’s (1845) 


each thoat protruded In 


In Leemine's olan (1835) aud New 
. i 

(18338) made them fall b ck by hinges as they revolved. Each 

float ran out and in by its buoyancy in Usiley’s plan (1545). The 


contrivances for feathering floats are numerous In some cases, 








ring part of every revolution, Redmund | 


each float turns like an oar on a spindle, radial from the shaft, | 


as in Duquet’s plan, in 1693, where they feathered by fixed 
tappets. This was frequently patented afierwards. Two sets of 
such floats were used by Oldham (1829) ; Stead (1828 ) turned them 
by grooved guides, and Symington (1834) by cog-wheels, But 
the more common method was to cause the float to feather ona 
horizontal axis, parallel with the shaft, Sylvester (1792) er- 
fected this by a spindle turned by a fixed cog-wheel ; Broomfield 
(1825) made the principal cog-wheel adjustable by a screw; 
Steenstrup (1827) and Brown (1845) used an endless chain to 
regulate the anzles of the float; Holebrouk (1832) used a spin- 
dle, with a worm at one end and a pinion at the other. Curved 
rims, or cam-guides, feathered the tloats by actiug directly on 
catches on the plans of Binns (1822), Poole (1829), and Winkles 
(1840). Parr (1825) caused the pressure of the water to feather 
the float on an axis dividing it unequally; Binns (1822) loaded 
the float so as to keep ove edge always lowermost. This mode 
was repeatedly patented. Skeene (1827) combined these two 
last means, and bridie-bars were added by Vint (1835). Long 
before this, Lambert, in 1819, kept the free edges of the 
floats lowermost by attaching them all to a heavy cireular rim 
without bearings. Parlour (1838) feathered the floats by a 
divided shaft, of which the part attached te the float spindles 
turned twice for each revolution of the other part. In 1813, 
Robertson Buchanan patented his invention for feathering each 
float by a spoke from an arm on its spindle, jointed to a rim 
turning on a fixed eccentric. This application of the eccentric 
was repeatedly patented, in various shapes, and many of the 
plans are so similar, if not identical, that it is evident their inven- 
tors were ignorant of what had been done before. It is to be 
regretted that, in many of these cases, from £300 to £500, 
besides often ingenuity, time, energy, and private expenditure, 
were thus ueedlessly thrown away ; and it is to be hoped that, 
by the enlightened policy of the present authorities at the Patent 
Office, inventive energy wil! be delivered from a useless repe- 
tition of past efforts, and genius will be set free to cultivate new 
fields of labour. 

In 1827, Oldham put the feathering eccentric on a hollow 
shaft, embracing the paddile-shaft, and so turned slowly, by 
fixed cog-wheels, as to cause the side edges of each float to 
point to the top of the wheel. Bernhard (1828) Anderson 
(1828) and Giffard (1837) made the eccentric adjustable, so as 
to regulate the angles of exit and entrance of the floats. In 
Lagergren’s plan (1855) the sim on one side was higher than 
that on the other, and each float revolved on horizontal 
bearings, placed at its diagonal points. Pieckworth (1835) made 









| each feathering float to consist of a frame earrying louvre 


beards on vertical spindles. In Bramweil’s pian (1851) an 
eccentric motion and springs caused the arm and float to yield 
at the be-inuing of the stroke, and to work at greater angular 
velocity near the end. Ross (1856) gave to the outside edge of 
hinged floats a similar variable motion. The paddle floats of 
the Leviathan do not feather. Among the few patents relating 
to paddle-boxes, we may notice Cochrane’s (1818) for forcing 
smoke from the furnace into a closed paddle-box partly sub- 
merged, so as to exclude the water. Palmer (1839) did this by 
pumping in air, while Taylor (1348) allowed it to be forced 
iu by the waves. Symington (1835) led the spray from the 
pa Mie-box to evol the engine : and the well-known pa ldle-box 
boats Were patente} by Smith iv 1838. 

We inust go back again to early times for the tirst appearance 
of the serew-propelier. In 1729, Daquet submerged an ay paratus 
like a smoke-jack or windmill, and the action of the stream 
turned its sliaft so as to wind up a repe. In 1746, Souguer 
states that “revolving vanes, like those of a windmill,” had 
been tried for the propulsion of vessels, but it is not clear 
that the axis was turned by force inside the vessel, 
or that the method was an advance on that of Duquet. 
The use of the screw-propeller iu China may be of an indefinite 
antiquity. 
about the year 1780. It bad two sets of blades, turning in 
opposite directions; but the first distinct description of the 
screw-propeller to be turned by machinery inside a vessel seems 
to have been by D. Bernouilli, of Groningen, in 1752, and it is 








remarkable that this, though the earliest recorded proposal, was | 
| the shaft, jointed at one end to a short arm on t ‘ 


well enough matured to comprise the use of oblique vanes at 





| (1845) made it expansible by wedge pieces. 
A model of one was brought from that country | 


the bow, sides, and stern, turned by a steam-engine, and capable | 


of being hoisted out of the water. In 1768, Paucton proposed 


| the pterophore, @ sorew thread en a cplinder, to be wholly or Woodcroft, in 1861, used another form of boss, by 


| their radial axes in the boss by Millington in 1816. 


partly immersed. In 1770, James Watt suggested to Dr. Small 
the trial of a steam screw-propeller; Bramah, in 1785, first 
patented a rotary engine for this purpose ; Ramsey (1792) put 
the screw between two hulls, and Lyttleton (1794) used a three- 
threaded screw, while Fulton (1798) tried one with four blades, 
Shorter’s screw (1800) with a jointed shaft, and worked b 
men, was applied in 1802, to H.M. ships Dragon and Superb. The 
first screw steamer I can find was tried by Stevens in America, 
in 1804. In 1825 Brown used one on the Thames. The only 
patent for combining the screw-propeller and paddle-wheel js 
that of Turck, in 1852. The Bee, a naval steam-tender at Ports- 
mouth has carried both paddles and screw since 1842, but they 
are not worked together. 

Screw-propellers are so various in form that we can scarcely 
arrange them for consideration according to their shape or modes 
of action. It will be better to group the inventions according to 
the several parts they relate to. And first, with respect to 
the geveral arrangement of the whole apparatus, there is scarcely 
any position under or above water all round the vessel which has 
not beeu proposed for the serew propeller ; indeed, most of these 
varieties of position were exhausted by the earliest plans. The 
first English patent relating to the subject is Miller's, in 1775. 
Here the blades are at the end of the arms of a windmill on a 
vessel’s deck, with its axis parallel to the keel. Dunean (1851) 
put the blades on an endless strap, running ontside over the 
deck and round the hull. He suggested also (1856) that.a spiral 
rib, wound round a floating cylinder, should act for propulsion 
as the cylinder is caused toturn, Lernouilli and Shorter, having 
suggested propellers at the bow, sides, and stern of a vessel, 
Cunmerow, in 1828, placed one in an opening in the stern dead- 
wood, which is now the usual position. Taylor, again (1838 and 
1846), using two propellers on separate shafts, brought them so 
near that the blades overlapped and passed between each other. 
Napier (1841) placed one of the approximated propellers astern 
of the other. Carpenter (1851) put two propellers in separate 
atern-pieces. Bucholz (1851) had three of them, and placed the 
middle one astern of the others. In all these cases the shafts 
were on the same level, but Tombs (1856) placed the shaft of one 
(the aftermost overlapping propeller) a short distance above the 
other shaft, to which it was geared, so as to turn in an opposite 
direction. 

Next, we must notice different propellers on the same axis. 
Pe: kius patented this plan in 1824, placing one shaft within the 
other, and turning the serews in opposite directions. Church 
pateuted it in 1829, end Eriesson in 1836, when a hoop with 
short vanes was used instead of blades. Such were the po- 
sitions of the propeller when in use; but it was soon found 
needful to have a power of altering the position, so as to hoist 
it out of the way, For this purpose, Bernouille (1752) put 
hinges on the rods supporting his side propellers, and detached 
the propeller from the sha't at the stern. In Shortet’s plan 
(1800) the shaft had a universal joint, which allowed the pro- 
peller to be raised ; Pumphrey (1829) detached the propeller at 
this joint ; Taylor (1838) disconnected the shaft by drawing 
inwards the engine part, so that the propeller could be raised in 
vertical guides; Maudslay (1846) used a similar plan, and 
screwed one part of the shaft into the other to connect them 
again ; Galloway (1843) and Griffiths (1853) disconnected the 
whole apparatus by chains, which extricated the shaft from the 
bearings successively ; Seaward (1846) lifted the pro] eller by 
rods which were screwed into the boss. ‘the propeller was 
raised in a different manner by Perkins (1845) and Tucker (1850), 
who put it on an arm turning vertically round a horizontal pin 
above the shaft. Some other inventions relating to the propeller 
shaft may be briefly noticed. Thus Buchanan (1846) supported 
the shaft on springs. Montgomery (1846) and Hunt (1854) 
made it yield to a twisting strain. Wimshurst (1850) and 
Prideaux (1853) inserted a dynamometer between its parts. 
Blaxlaud (1840) put the shaft on a single spherical bearing, so 
that its inner end could be raised. 

Various plans were suggested for receiving the horizontal 
thrust of the shaft. Hays (1844), Buchanan (1846), and Pri- 
deaux (1853), received the end of the shaft in a water-box ; Penn 
(1854) upon a steel plate, revolving so as to present new sur- 
faces to the point; Beale (1848) deflected part of the thrust 
along other transverse shafts by bevelied wheels. A common 
groove and furrow bearing is used in the Leviathan, Penn 
(1854) put wood to work on metal for the bearings under water. 
Buchanan (1854) placed two shafts one above the other, and the 
propeller could be attached to either as the vessel was loaded ; 
Napier (1856) worked the propetler shaft at different elevations 
by an adjusting vertical shaft and cog-wheels ; James (1857) 
pumped water through it to be discharged at the ends of the 
blades, and thus to turn them. To regulate the speed of the 
shaft, Galloway (1843) had a multiplying gear of bands and 
wheels. Maudslay (1843) used drums and an endless rope. 
Hays (1844) inserted an additional shaft and cogwheels, while 
Griffiths (1849) applied the sun and planet motion. Robertson 
(1856) used grooved friction wheels, and Struthers (1856) geared 
one shaft to the other by a cog-wheel with int« rnal teeth. Bod- 
mer (1844) caused the propeller to turn with a velocity alter- 
nately increasing and decreasing. Hunt (185%) connected the 
shaft with the throttle-valve, so that the steam was regulated 
by the degree of pitch of the blades; Roberts (1851) made 
the boss much larger than usual; an 1 Griffiths (1849) 
tapered its after end to a conoidal point, and other forms 
of the boss were applied in connection with moveable blades. 

The forms proposed for propeller blades, both for outline and 
section are innumerable. Itis hoped that in noti: ing only a few, 
no injustice will be done to the other twists aud curves and fun- 
ciful forms, so many of which remain unknown to fame. The pro- 
peller blades of the “ Leviathan” are fixed and of a common form. 
First, as to blades not moveable on the shaft. In 1825, Maresticr 
had a screw of a“ helicoidal surface.” Wooderoft (1882) patented 
a propeller with an increasing pitch ; Smith (1836) used two 
threads of a half turn each at the ends of a diameter. In the 
plans of Lowe (1838) and Borrie (1843) each blade revolves in a 
different plane Haddan (1839) paced two sp hie mace 
from the shaft ; Poole (1848) patented the “ Boon op ye PN sel 
pe'ller, in which a bent blade turns about its centre of gravity 1 
the shaft; Joest (1841) shortened every alternate blade; Dun- 
donald (1843) bent them towards the stern; Griffiths se u 
toward the bow, or alternately each way. Samuda (1843) pas 
the blades projecting inwards from a hollow drum The surtace 
they presented was made elastic in the plans of Dunean (1816), 


Macintosh (1847), Hendryckx (1850), and Hunt (1854). Oxley 
i Amongst other 
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forms were Sunderland’s (1843), and Southworth (1846), 
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blades could be so turned on their axes, while the shaft revolved, 
as to operate on the water with their reversed sides, and thus 
to back the vessel without stopping the engines. Hays (1844) 
altered the blade’s angular position by screwing up a ring. Bod- 
mer (1844) placed one pair of blades loose on the shaft, so as to 
be properly set as they revolved, and to rest vertically behind 
the false stern post. For the like purpose Malo (1850) put the 
pairs of blades on different shafts, one being hollow. Buchanan 
(1846) made the water turn the blade on its radial axis, and 
fixed it by clutches. Wingate (1857 
and fixed it by the friction of its conical shank in the boss. In 
1849, Griffiths caused the pitch of the blades to be altered by 
levers, according to the speed of the shaft. 
stituted a large plate for the boss, and the blades thus projected 


Bureh (1852) sub- | 


) turned the blade by a key, | 


show that the lateral action of the screw ceased, to a great ex- 
tent, when the ship was going with the screw, and that the fears 
as to the loss of power in the screw were, to a great extent 
groundless. 

Mr. Charles Atherton thought they must all be struck with 
the remarkable manner in which Mr. McGregor had verified the 
old proverb, “There is nothing new under the sun.” The only 
point on which he would offer any observations was, that although 
in times past there had been such an immensity of invention yet 
it had laid dormant, and it seemed to be the province of the 
present age to utilise those inventions, which for so long a time 
remained unknown, It was remarkable that amidst the nume- 
rous kinds of screw which had been invented, it was impossible 
for any one at the present day to say which was the best. 


beyond the ordinary hull lines of the stern, which were con- | He did not appear as the advocate of any particular screw, but 


tinued aft beyond the propeller. 


Paterson (1857) produced a | he contended that practical experience alone must decide the 


similar effect by using for the boss a large conical dram, coin- | question of superiority. When they came to the practical part 
ciding at the foremost end with the shape of the vessel, which | of the question, he thought it was very desirable that engineers 
| should fix some standard by which to judge as to what should 
The screw propeller was caused to steer the vessel by altering | be regarded asa really reliable experiment, so that they should 


was terminated by a round vertical plane. 


the direction of the shaft or an angular position of the blades. 
Shorter (1800) and Millington (1816) used the first plan, turn- 
ing the shaft from one side to another by a Hooke’s joint. 
Pumphrey (1829), Buchanan (18538), and Abadie (1854), attached 
the shafts to a frame moving laterally with the rudder; and 
Bucholz (1851) geared each of his three propellers in a ring, 
which allowed the axis to be directed for steering. The second 
mode of steering was adopted by Woodcroft (1851), who attached 
each blade by an arm toa rod with a stud in the groove of a 
box on the shaft inside the vessel. The direction of the groove 
could be so altered by switches as to cause the blade to act with 
its broadside during one part of each revolution, and tius to 
impel the stern to one side or another. When the blades were 
stationary in a vertical position, they might be turned on their 
axes, 80 as to act like an ordinary rudder. Foulevton (1844) 
and Wimshurst (1850) placed a screw on an axis athwart the 
vessel, so as to steer by revolving in one or the other direction. 
In the modes of propulsion adopted by aquatic animals, may be 
found almost every plan which has been used by man with 
machinery. _ 
DISCUSSION, 

The chairman said he was sure they had listened with plea- 
sure and profit to the admirable paper of Mr McGregor, which 
could not fail to be usefui in assisting inventors to avoid wasting 
their energies in inventing over again that which they would 
probably find hac been invented before. Invention in mechanics, 
he did not think at all a distinguishing facu'ty ; and he believed 
there were men in this country who could invent anything they 
were asked for, and all we had to do was to pay them for in- 
venting. Therefore he advised most people not to invent, 
but to pay other people, who had nothing else to do, 
to invent for them ; they would find much cheaper, 
He had now to ask gentlemen whom he saw present to give 
them any additional facts on this subject that they might be 
acquainted with, and he would merely set the example by 
stating that, previously to the year 1830, he saw a steatm-boat 
propelled by the screw, and it reached a speed of from five to 
six miles an hour. ‘The results were communicated to the 
Admiralty, prior to 1880, by the late Mr. Adams, of Edinburgh, 
and there was a commission appointed to investigate the subject, 
who reported upon it unfavourably. With reference to Mr. 
McGregor’s researches, he thought the public was very much 
indebted not only to him, but also to to Mr. Bennett Wood- 
croft, of the Patent Commission, who had, for the first time, 
made the vast stores of ingenui'y deposited in the Patent-office 
accessible to the public at large, and who had also formed the 
nucleus of a museum of inventions, which, be had no doubt, 
within the next five and twenty years, would be one of the most 
remarkable and interesting institutions in the Briiish empire. 

Mr. George Rennie said, although he did not class himself 
amongst those unfortunate inventors who had thrown away 
their time in useless inventions, yet he could not but confess 
that he had been somewhat of a dabbler in invention. His 
first notions of screw propulsion were not come to by chance, 
but were arrived at after mature consideration of the question. 
Experimenting with floats he u!timately a rived at a form much 
resembling the duck’s foot—a triangle; thus following one of 
the most perfect adaptations of nature. Mr. Rennie added that 
he had had the satisfaction of seeing bis discoveries taken up by 
no Jess a person than Mr. Ewbank, of New York, who made a 
series of experiments with the various forms of floats, and found 
that the triangular floats, in whatever position they were placed, 
exercised the greatest power in propulsion. His next attempts 
were directed to the screw propeller, and it occurred to him that 
the object of the screw was not merely to drive the vessel 
through the water, but that it should also be of such form as to 
pass the water easily. Mr. Rennie concluded with a description 
of a screw propeller which had been desigued by himself, called 
the “ Conodial Propeller.” 

Mr. Grantham had been very much interested by the paper of 
Mr. McGregor, but there were one or two points in it in which 
he thought the inquiry might be extended a little further. With 
reference to the paddle-wheel, Mr. McGregor was, perhaps, not 
acquainted with an American invention that had been applied to 
one or two large vessels, but as it came so soon before the intro- 
duction of the screw it succumbed to that, which was now gene- 
rally held to be the best method of propulsion, This plan con- 
sisted of submerged paddle wheels, which corresponded, in some 
measure, with Galloway’s invention of the water-tight paddle- 
box. There were two small wheels on the sides of the ship 
completely submerged. The paddle-boxes were water-tight in all 
parts except at the bottom. The wheel itself was formed of a closed 
dram or cylinder, with floats on the outer periphery. The wheels 
Were set in motion by a shaft going through the ship’s sides, and 
being made to revolve at a moderate speed, it was found that the 
centrifugal force at the periphery of the wheel was sufficient to 
exclude all the water from the inner part of the paddle-box, so 
that the whole effort was in the right direction for driving the 
ship—at the bottom part of the floats. With reference to the 
screw, his attention was, at first, more particularly directed to 
the means of driving the screw rather than to the form of the 
screw itself, and this was a very important element in screw pro- 
pulsion. In 1843, he read a paper before the Institution of Civil 
Engineers, descriptive of a small vessel, called the Liverpool 
screw, which had been built, he believed, in the previous year, 
and in which, for the first time, the screw was driven in a simple 
manner direct from the engines. Many interesting experiments 
were made with that vessel. It was the subject of several even- 
ings’ discussion before the Institution, and it would surprise 
Cente done that at that time there was scarcely one out of the 

umber of eminent engineers there assembled, who 

thought it feasible to drive a screw direct from the engines. 
That was in 1843, Of course they were all aware now that the 
prevalent mode of driving the screw was direct from the engines, 
“* ~re not only found to be perfectly feasible, but also, he be- 
syed, the simplest and best plan. Tho experiments went to 





it 








be able to discern between a good result and a bad one, which 
certainly was not the case in the so-called trial trips of the pre- 
sent day. He also thought it very desirable that proprietors and 
agents of screw steam-vessels should furnish engineers with the 
statistics that they had in their possession, and which were ne- 
cessary to the investigation of these points. By so doing they 


| would not only promote the advancement of science, but at the 





same time further their own private interests. 

A vote of thanks was passed to Mr. MeGregor. 

The paper was illustrated by a very large number of sketches 
and diagrams, made by Mr. McGregor, as well as by numerous 
models, kindly lent from the museum of the Commissioners of 
Pateuts. 


INSTITUTION OF CIVIL 

March 30, 1858. 

Cuartys Hutron Grecory, Esq., Member of Council, 
in the Chair. 

Tue proceedings were commenced by the reading of the 
following abstract of a Paper entitled “Observations on the 
Electrical Qualifications requisite in long Submarine Telegraph 
Cables,” by Mr. Alfred Varley. 

The communications lately read, and so fully discussed, on the 
subject of submurine telegraphy, had suggested the inquiry, 
whether the cables, as at present constructed, did fulfil, in the 
best manner, the electrical portion of the problem. It was 
remarked, that there appeared to be some uncertainty in the 
minds of those engaged in applying electricity telegraphically, 
regarding the laws of conduction, and induction, and conse- 
quently of the nature of the conductor to be employed in long 
submarine circuits. The conclusions arrived at by the projectors 
of the Atlantic Cable were referred to, as it was believed that 
some errors had been inadvertently introduced into their caleu- 
lations; but it was trusted that these criticisms would be 
received in a friendly spirit, as the only desire was to arrive at 
the truth. 

The laws of conduction, as ascertained by the author, as the 
result of direct experiments, were—Ist, ‘That a wire one mile 
long offered half the resistance of one two miles long. 2nd, 
That two wires, each two miles long, when placed side by side 
which was the same as one of double the area, offered the same 
resistance as one wire one mile long. With regard to induction, 
the results of experiments tried by the author and Mr, C. John 
Varley, showed that with flat plates it followed the same law as 
conduction, decreasing in regular proportions, as the insulating 
medium was increased; that was to say, if the inductive force 
through one plate was twelve, through two plates it would be 
six, through three plates, four, and so on. Ina gutta-percha 
covered wire, it probably did not follow precisely the same law, 
as when the insulating materials were increased in depth the 
surface was also enlarged, which partly counteracted the effect 
of greater thickness. Mr. C. J.. Varley had tried some experi- 
ments which went to show, that in a wire one-tenth of an inch 
in diameter coated to the depth of one-tenth of an inch with 
gutta-percha, making a total of three-tenths, when compared 
with one of the same size, coated to twice that depth, the induc- 
tive force of the former was to the latter as 4 to 3}, or there- 
abouts, and not 4 to 2; but this result was only to be considered 
as an approximation. 

The conclusion arrived at by the projectors of the Atlantic 
Telegraph, that in a submarive cable a small wire conducted 
more rapidly than a large one, was thought to be erroneous. 
If a battery of six cells, with six inches of surface in each cell, 
was connected through a circuit of nominally no resistance, a 
much greater quantity of electricity would be found to pass 
than when connected through a long fine wire perfectly inaulated. 
In a battery with the same number of cells, but with twice the 
surface, and capable, cousequently, of giving out twice the quan- 
tity, through a circuit of nominally no resistance, no more, prac- 
tically, would be found to be passing,—the resistance of the wire 
measuring out the amount, something in a similar way to water 
flowing out of a small pipe inserted into the bottom of a cistern. 
The series might be added to, cell by ceil, until, practically, as 
much was forced through as the battery originally generated, 
along a circuit of nominally no resistance. After this had been 
arrived at, a further addition would not make any perceptible 
difference, as there was already power enough to force through 
all that the battery was capable of generating, and the amount 
of force given out was always proportionate to the dynamic 
quantity flowing through the instruments. Intensity was only 
the medium which forced through this dynamic quantity. 

The three following conclusions, which had been introduced 
into previous discussions, were then referred to :—Ist, That a 
submarine circuit was a Leyden jar, which had to be charged to 
saturation, before passing a signal through; and, consequently, 
the smaller it was the sooner it was charged, therefore following 
a different law to that of a suspended wire, which probably 
followed the law of squares;—2nd, That the rapidity of signalling 
with voltaic currents was not affected by the intensity of the 
battery ;—and 3rd, That magneto-electric currents travelled 
more rapidly than voltuic ones, and also increased in rapidity 
when their intensity was increased. The author, in differing 
from the conclusions, did not wish it to be understood, that he 
thought the law of squares applied to submarine wires; for he 
knew of no eleetrical phenomenon which obeyed this Jaw. It 
was submitted, that there was a material difference between a 
Leyden jar and a submarine eircuit. In a Leyden jar the inner 
and outer coatings were perfectly insulated from each other. 
If they were not insulated there could be no statieal charge ; 
induction, therefore, involved insulation. The fact was fre- 
quently overluoked, that the only real insulation in a submarine 
circuit was the resistance opposed by the wire to the passage of 
the current, for it united both, being in contact with the earth 
at both ends. If it offered no resistance, there would be no 
insulation, and consequently uo industion; and in proportion 
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to the resistance it offered, providing always the insulating 
medium was of the same thickness, would induction be mani- 
feated. In the case of a suspended wire, the insulating medium 
of the air took the place of the gutta-percha of a submarine cable. 
The earth, the nearest conductor, being a long way off, and only 
on one side, no large amount of induction could take place 
between the earth and the wire; nevertheless it did take place 
to a certain appreciable extent. Indications of it had been 
noticed in a circuit of 60 miles long, and it was believed that it 
could be perceived in much shorter circuits with delicate appa- 
ratus. If the wire was brought nearer to the earth, induction 
would be developed more strongly, and it might be brought 
down, step by step, until the condition of a submarine wire was 
approached, where the earth surrounded the wire on all sides, 
and was only separated from it by the three-sixteenths of an 
inch of gutta-percha, a substance possessing specifically a very 
much greater induetive capacity than air. 

It was mentioned, that a wire of a given length offered the 
same resistance to a given quantity of electricity that a wire of 
double the length did to haif the dynamic amount. From this 
it was deduced, that all wires offered an infinitely small resist- 
ance to an intinitely small amount of electricity. The action of 
a battery when connected to send a current along a submarine 
wire wes then considered, and it was remarked that the wire 
and the earth being only separated by the thio layer of gutta- 
percha, induction could readily take place. Whilst the wire 
itself opposed great resistance to the quantity of electricity 
the battery was capable of generating, the etfect would be to 
form a wave throughout the wire; but as there was but little 
resistance, comparatively speaking, to induction taking piace, the 
greater portion of the first impetus would be oceupied in 
charging the wire statically near the battery end. A very 
minute amount would begin immediately to flow at the further 
extremity, and in proportion as the tension of the wave of charge 
rose throughout the wire, so would the flow increase, both 
reaching their maximum together. When the wire was discon- 
nected from the battery, this current would continue to flow out 
in a decreasing stream, as the tension of the wave of charge 
lowered, both ceasing at the same time. In the case of a sub- 
marine wire, it was asserted that, as no induction worth naming 
could take place, there could be no accumulation of statical 
charge worth noticing; the whole impetus was therefore directed 
forward, and not diverted laterally, consequeutly signals were 
found, for all practical purposes, to pass instantly. Lu the case 
of a submarine wire, the time elapsing between the contact of 
the battery and the appearance of the current would be depen- 
dent on the sensitiveness of the instruments to record small 
amounts of electricity. 

The relative amount of induction was decreased when the wire 
was enlarged, for whilst the substance increased as the square, 
the resistance decreasing in the same proportion, the surface on 
which induction depended only increased in regular proportion. 
Supposing four cables were employed as one conductor, although 
there would be only one-fourth of the resistance, siguals would 
not pass through more quickly than through one, for the induc- 
tive surface was also increased four times; but if these cables 
were merged into oue, whilst the inductive surface would: bo 
reduced one-half, the resistanee would not be inereased. Lt was 
believed, therefore, that if the diameter of a conductor was 
doubled, signals would pass through twice as quickly with the 
same depth of insulation. 

‘The relations subsisting, telegraphically, between quantity and 
intensity of electric currents, demonstrated, that if the insulation 
was imperfect, larger dynamic quantities gave a better change of 
working through. Cases had occurred where increasing the in- 
tensity of the battery had produced no perceptible advantage, 
whilst increasing the surface in each cell had a very decided 
effect. A case was instanced where, on a leaky circuit of up- 
wards of 212 miles in length, the deflection on the galvauometer 
had been raised from 23° to 58°, by increasing the surface, with- 
out adding to the number of cells. 

The effect of employing batteries of very high intensities for 
submarine wires, with a view to increased rapidity of eigualling, 
was then considered; and it was stated that, as with higu inteu- 
sities there was greater evergy to force through resistance, the 
wave of charge would arrive at its maximum mors quickly than 
with a lower intensity, and signals would be passed through 
sooner, The reason why an iucrease in the rate with voltaic 
currents had not hitherto been observed, when the intensity of 
the battery had been increased, was explained. 

The results with magnetic electric currents would, it was 
thought, be more decided, for their intensity was many times as 
great as that of the voltaic currents which had been employed. 
For instance, it would take twelve hundred cells to spark through 
a space of air only one-hundredth of an inch; but this intensity 
would be a very low one for a magneto-electric current, whose 
intensity could be increased to almost any extent. A voltaic 
batter, might be compared to a hydraulic ram, and a magneto- 
electric machine to a tly-press; both might be capable of raising 
a given weight, but one would do it more suddenly than the 
other. 

In conclusion, it was remarked that it was impossible to 
believe, that nature, whose laws, science, as she progressed, in- 
variably proved to be simpler and yet more simple, should have 
one law for one conductwr, aud anotler for another; and that 
electric currents, having all the same properties in common, 
should be difierently affected when their intensity was increased, 
or diminished. 


ARTS’ EXHIBITION OF INVEN- 
TIONS.* 
In concluding our report of this exhibition, we shall first 
notice the agricultural implements, machinery, &¢ , which con. 
stitutes the fourth division. Mr. John D. Garrett (Garret and 
Sons, of Saxmwuudham, Suffolk), exhibits a model of bis patent . 
horse hoe, In the old arrangement the adjustment of the 
mortice-bar is done by hand, or by hand and levers; in the 
improved method the mortice-bar is supported at its opposite 
ends, by joining to it pairs of pendent rods or levers, which, in 
proportion as they are opened out or brought nearer together, 
raise or depress the mortice-bar, and effect the desired change 
in the angle or inclination of the hoes. This inveutivn was 
illustrated in Tue ENGiINgER some time since, 

Mr. William Hawkes, of the Eagle Foundry, Birmingham, 
exhibits a model of his agricultural steam machinery. Ln this 
invention the tractile power acts, in a direct line, upon the im- 
plement to be moved, the engine being placed lengthways iu the 
line of draught. The implement is drawn backwards and for- 
wards across the fields by means of a rope or chain, working 
over a snatch-pulley attached to an auchor-carriage placed on 
the opposite side of the field. The engine is upon wheels jat 
right angles to its longitudinal axis, and both the engine and 
auchor-carriage are moved, front time to time, by méans. of 
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chains made fast at one end, and coiled over pulleys worked by 
the engine. 

Mr. J. Emery exhibits a model of his patent harrow, the pe- 
culiarity of which is in constructing the harrow in a wedge- 
shaped form, and in the mode of gearing the tooth-bars to the 
whipple-tree. All the teeth in the harrow are brought into 
longitudinal rows, in alternate cross parallels. The arrangement 
also ad nits of such a mode of gearing to the whippletree that 
every tooth in the harrow has the full force of the draught 
direct upon it. 

Mr. Sidney, of Great George-street, Westminster, exhibits Dr. 
Guyot’s patent straw mat weaving loom. This apparatus 
consists vf two parts, a frame and eomb for separating the 
straw into the required quantities for the weaver, and a two- 
treadled loom, by means of which wires are bound round the 
straw, so as to form it into continuous bands. The material. 
knotted together with iron wire, forms an endless roll of 
matting or thatch, which may be economically applied to all 
purposes to which hand-made straw mats or thatch are applied. 
This is a very simple and ingenious invention. 

Mr. J. H. Simpson, of Petersham, exhibits a straw and hay- 
band making machine, by means of which three separate lengths 
of bands may be made, Should one operator have finished his 
length before the others, he can commence a new band without 
interrupting them. 

Mr. James Payne, of Kirkcudbright, exhibits an adjustable 
scythe, reudered adjustable by means of nuts and screws, and 
is so arranged that the blade will shut up like a knife. The 
short handles are moveable up and down the snaith, and fixed 
at any particular place by simply screwing them round with 
the hand. 

Mr. David Davis, of Woodchurch, exhibits a horizontal 
wind mill. This article has four horizontal sweeps, with 
shutters, which spontaneously shift so as to be driven round 
by the wind, whatever quarter it may blow from. 

Mr. Jobn Reynolds, of New Compton-street, Soho, exhibits 
some improved wirework, which possesses greater strength 
than that usually made, it being formed of hard twisted wire, 
and galvanized after being manufactured. From the way in 
which the twisted wire is interlaced, no other fixing is required. 

Mr. Andrew Scott, of Charlotte. terrace, Islington, exhibits a 
model of his improvements in stops for gates, so arranged as 
to rise and full as the gate is closed and opened; the hole 
which receives the bolt being closed so as t» prevent it from 
becoming clogged when the gate is open. This is accomplished 
by gearing connected with the hinge and gate- post. 

Mr. W. B. Tegetmeier, of St. James-lane, Muswell Hill, 
exhibits his bar and slide hive, described in THe ENGINEER, 
the week before last. He also exhibits the Stewarton bee boxes, 
which are used extensively in Scotland. 

Amongst building, sanitary, and domestic appliances, we 
notice particularly Doulton’s lidded pipes, described in Tur 
ENGINEER some time since. 

Mr. Jobn Harrisson exhibits his cleansing tube for drain 
pipes, which can be Jaid with the ordinary drain pipes at 
convenient distances, and have an opening in the side 20 
inches long, covered with a complete flange, so that cement 
joints can be made. The sides of the tube are brought up 
sufficiently high for the complete diameter to be preserved. 





Mr. J. Decimus Tripe, of the Commercial-road, exhibited his 
self-acting sash fastenings, so constructed as to prevent rattling 
of the sashes, allowing a self-acting lever tu lock the sash when | 
the window is closed. 

Messrs. Dick and Co., New-Inn-buildings, Strand, exhibited 
their patent window sashes for allowing the window-sashes to | 
be renewed or taken out for cleaning, &c., without removing the 
beading. 

Mr. Benjamin Shaw, of Wellington, also exhibited an improved 
sash window so arranged that the outside of the window may be 
easily turned inwards, in order that it may be cleaned within the 
room. 

Messrs. Fairclough Brothers, of Liverpool, exhibited their 
patent trellis lath for hanging curtains, consisting of a row of 
cross levers joined together, each portion of which opens and 
closes at equal distances, thus giving regularity and evenness 
to the folds of the drapery in every position. It likewise raises 
the curtains from the floor and folds them one over the other in 
the middle when drawn. 

Mr. J. M. Paine, Silica works, Farnham, exhibits specimens 
of improved fire-bricks which were noticed in the account of the 
works given in THE ENGINEER some tite since. 

Mr. Wm. Addis, of Leicester-street, Leicester square, exhibited 
Mr. J, Cundy’s patent economical model lodging-house kitchen 
stove, This stove embraces in a compact form an oven 18 
inches long, 11 inches high by 14 inches wide, a boiler which 
will contain three pails of water, an open fire 7 inches long, 9 
inches high, by 6 inches deep, the top of the stove forming a hot 
plate for the purpose of stewing, boiling, and heating irons, 
Also one of Mr. J. Cundy’s patent sanitary gas stoves, 

Messrs, Nibbs aud Hinks, of Hockley-hill, B'rmingham, ex- 
hibited what they call their petrolene, or liquid gas lamp, con- 
structed to burn almost any sort of bydro-carbon, but particu- 
larly adapted for burning Young's patent mineral oil, The cone 
and shade-holder are cut by machinery from one entire piece 
of metal, and the other parts are so arranged as to cause an 
accumulation of heat, The lamp can be instantly lighted. They 
also exbibit a deflecting shade for gas and other lamps, the 
lower part being of clear glass, and the upper part coated with 
enamel, thus serving the Couble purpose of a shade and a de- 
flector. They also exhibit a patent crystal lamp burner, a 
deflecting ventilator, and a smoke-preventing chimney cap. 

Dr. John Lloyd, of Llangefni, Anglesea, exhibits epparatus 
illustrating his mode of utilising and deodorising sewage matters, 
&c. This invention was very recently fully described in Tux 
ENGINEER. 

Messrs, Wilson, Newton, and Co., of High Holborn, exhibit 
their patent invalid bed, arranged for raising the patient, so as 
to enable the bed to be made, as well as to place him in any 
required position with the least possible inconvenience. 

Mr. J. Chedger, of the Grove, Southwark, exhibits his patent 
mangling and calendering machine, the peculiarity of which con- 
sists in the application of glass as its bed, the rollers being also 
made of the same material. The rollers, it is said, have borne 
® pressure of thirty tons, and are ordinarily worked under a 
pressure of ten tons. 

Among the miscellanea, we particularly notice Mr. William 
Lund’s (Fleet-street) patent decanting machine, and rack cork- 
screw ; also his patent lever cork-screw, and spherically-jointed 
pocket cork-screw. We may also mention his clip for holding 
papers, which is really a very useful invention. 

Mr, Samuel Montague exhibits a patent bullion box, for pre- 
venting the withdrawal of the contents of the box without de- 
tection. This is effected by grooves being made near the edges 
of the box into which iron plates are driven. When the plates 
are on, the box uails are driven through them, indenting the 
jron into the wood, and preventing the plates being forced off 





Without so injuring them and the box as to render it impossible 


to replace them. The ends of the boxes are dovetailed, and 
spaces left between the plates, so as to prevent apy attempt at 
sawing out the sides along the grooves. 

Mr. W. H. Myers, of Whitechapel-road, exhibits his patent 
double-chamber coffee-pot, for holding milk and coffee in sepa- 
rate compartments; the inver one holding the coffee, the outer 
one the milk. The heat, instead of radiating from the sides of 
the pot into the air, goes into the milk, warming it previous to 
its being poured out. 

Messrs. Stevens and Fitch, of Great Queen-street, Lincoln’s 


, inn, exhibit their patent locked bottles, locked air-tight jars, 


and spirit bottles. These inventions were described in THE 
ENGINEER some time since. 

Mr. ‘’homas G. Iveson, of St. Peter’s-road, Mile End, exhibits 
Mr. 8S. Denham’s (Wakelield) postage stamp distributor, intended 
for the delivery of postage stamps singly to purchasers, so as to 
dispense with the attendance of an official fur this purpose at 
post and receiving offices, One penny being put into the hole 
near the top, unlucks the instrument, aud allows the handle on 
the left to be pulled out; this, on being pushed in, sets in mo- 
tion two rollers, through which a string of stamps passes from a 
supply roller, forcing out one to be ‘pulled off. One stamp only 
cin be had at a time, and halfpence or smaller coin are rejected 
and ejected ! 

Mr. J. Needham exhibited his fountain pen, described in THE 
ENGINEER some time since. 

Messrs. D. J. Walton and Sons, Hanghton Dale Works, Denton, 
exhibited specimens of their patent lignite. This composition 
is a combination of resins and fibrous substances, and is remark- 
able for hardness, polish, and durability. It is applicable for 
various purposes, xmongst which may be named furniture fit- 
tings. The polish is natural, no surface layer of polish being ap- 
plied ; it is also perfectly waterproof when laid on wood, cloth, &e, 

Mr. G. F. Parnell, of Buckland-street, New North-road, ex- 
hibits his double spring hooks and eyes, described in our present 
number. 

Mr. Arthur Dunn, of Dalston, exhibits packets of his patent 
compressed tooth powder. This powder is compressed in an 
iron mould, and is protected by a metallic covering from the 
action of moisture, and is intended to be rubbed on the brush. 

Mr. Frederick Ayckburn, of Lyon’s-inu, Strand, exhibits an 
important invention to ladies, nainely, his patent self-support- 
ing stocking, in which the garter, which is made separately and 
for the purpose, is afterwards incorporated into the stocking in 
the process of manufacture, 

Mr. Martin, of Fern-cottage, Charlewood-road, Putney, 
exhibits some patent fibre obtained from wood, and paper made 
from it. The fibre is manufactured from shot or waste ends 
of wood. The paper is made wholly from the fibre without 
the removal of the short pieces which it contains, and without 
the admixture of any other description of pulp or size, the 
natural resin contained in the wood being so treated as to 
form size. He also exhibits specimens of plastic wood, or an 


improved description of papier maché. This substance is stated | 


to be applicable as a substitute for wood carvings, as it admits 


of being moulded to any required form, It can also be worked | 
or polished similarly to wood, and can be so treated as to | 


resist moisture. It will not warp by exposure to heat. 

Messrs. W. G. Plunkett, and John C. Bower, C.E., of Relvi- 
dere-place, Dublin, exhibit specimens of fibre, paper, card, 
millboard, and pulps, formed in various articles. The 


; “ Lavatera Arborea,” or sea tree mallow, out of which some of 


the specimens are made, produces a large quantity of fibrous 
matter, and if properly cultivated, might, in the opinion of 
the exhibitor, be the means of turning the vast tracts of bog 
and waste lands of Ireland to a valuable account. 

Amongst the drawings we notice particularly Mr. Benjamin 
Beale’s (East Greenwich) apparatus for paying-out and drawing- 
in electric telegraph cables, consisting of an arrangement of 
machinery that will act as the retarding apparatus, when paying- 
out the cable, by forcing or drawing (or by both) air, gas, water, 
or any other fluid, which apparatus will act as the motive power 
engine for hauling in the cable, when the pressure of steam, air, 
gas, water, or any other fluid is applied for such purpose. 

Messrs. W. and J. H. Johnson exhibit a drawing of the retorts 
inverted by Mr. W. Bragge, and used at the Buenos Ayres gas- 
works, fitted up by E. T. Belhouse and Co., Manchester. 

Messrs. Batho and Baner, of Salford, exhibit their patent reci- 
procating drilling machine, intended for drilling cotter-holes in 
connecting-rod ends, key-ways in shafts, and a variety of similar 
kinds of work, as well as for drilling and boring generally. The 
spindle being near the face of the cross-slide, great steadiness is 
obtained, and the enlargement of the ends of the slots is 
avoided, The space being clear between the uprights, large ob- 
jects can be admitted. The table is of the telescopic form, and 
is easily raised or lowered, and has a transverse slide at right 
angles to the cross-slide; it can be removed altogether out of 
the way for large work to be fixed on the base-plate. The woik- 
ing parts are readily adjusted, being easy of access. 

Messrs. W. and J. H. Johnson exhibit a patent moving cylin- 
der 64-ton steam-hammer, by John Condy and Co. This hammer 
is designed for forgings of the largest class. 

Mr. Edwin F, Jones, of Redear, exhibits a drawing of his 
patent blowing engine, lately described in Tux ENGINEER. Also 
his patent hot air stoves, described in Tue ENGINEER a few weeks 
back. 


Tue LeviATHAn.—At a meeting of the Great Eastern Steam 
Navigation Company, on Saturday, it was stated that £172,000 is 
required to complete the Leviathan, making the liabilities £211,000. 
Debentures and preference shares are to be issued. The total cost of 
the ship will be £804,000, being at the rate of £34 per ton. The 
directors regret their inability to complete her equipments before the 
autumn, when it is intended to make several preliminary voyages to 
America to test the ship’s capabilities, and in the spring to commence 
voyages to India or Australia, ‘The report was adopted and agreed to, 

AUSTRALIAN Marts —Dispatches have been received at the Colonial 
office from the Governments of New South Wales and Victoria. giving 
their final assent to the Australian mail steamers calling at Nepean 
Bay, on the Soath Australian coast, and instructions will go forward 
from the May mail to carry into eflect this deviation of the present 
postal route. By this arrangement, and completion of the inter- 
colonial telegraph, intelligence will be received in London, via Maets, 


| with concurrent dates from the different colonies of New South Wales, 


Victoria, South Australia, and Tasmania, in thirty-five days —Mining 
Journal. 

INSTITUTION OF ENGINEERS IN ScorLanp. — On Wednesday 
evening last week this body met for the election of office bearers 
for the second session, 1858-9, when the following gentlemen 
were duly elected :—Prof. Macquorn Rankine, president; Messrs, 
W. Neilson, J. R. Napier, and W. Tait, vice-presidents; Mesars. 
J. Elder, W.S. Dixon, N. Robson, D, Rowan, P, Stirling, A. 
M‘Onie, W. Johnstone, R.B. Rell, B. Connor, and A. Allan, 
councillors; Mr. D. More, treasurer; and Mr. E. Hunt, secretary. 
A very successful session was wound up by the reading of a 
paper ‘On American Locomotive Engines,” by Mr. W. Neilson, 
and of one “Qn the Stability of Locomotives,” by Mr. J.G. 
Laurie, auimated discussions following both papers, 











PARNELL’S IMPROVEMENTS IN HOOKS AND EYES, 
PaTENT DATED 3RD SEPTEMBER, 1857. 


Tuts invention, by Frederick Parnell, of Hoxton, consists in making 
the eye with an additional portion of metal, so arranged as to press 
on the beak of the hook, which is thus held firmly in its place. Fig, 1 
is a top view or plan, enlarged so as to better show the construction 
of the improved hook and eye, and Fig. 2 is a side view of the same, 
A is the hook; B, theeye; a, the beak of the hook; C, the additional 
metal or spring of the eye, which, pressing on the beak when the 
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hook and eye are connected, prevents their falling asunder, or too 
readily separating; 5 and 5! are the shouldersor rings. As ordinarily 
constructed the eye has simply two rings or shoulders 6! for stitching 
to any material required, but in the present invention the metal 
forming each ring 5}, is elongated, and the extra portion is carried 
centrally, over the eye, as at C, without closing it, so that on intro- 
ducing the hook this additional part serves the purpose of a spring 
to press upon the beak, yet yielding to a slight pressure when it is 
required to fasten or disengage. 





ATHA, PEARSON, AND SPURR’S RAILWAY SIGNALS. 

PATENT DATED 38RD SEPTEMBER, 1857. 
Tus invention, by J. R. Atha, of Heckmondwike, York, and 
W. Pearson and W. Spurr, both of Birstal, York, consists in affixing 
to each locomotive engine a steam whistle, set in action by levers 
attached to the engine and projecting from its side. The whistle is 
put in action by one of the levers coming in contact with pins or 
studs placed at such points upon the railway as may be requisite to 
secure the proper signals being given at the proper time, and the 
momentum of the stroke upon the levers is broken by a spring. 
These studs may either be moveable upon their axles or fixed, or 
some of them may be moveable and others fixed in the same system 
of studs. 





Fig. 1 is a side elevation of part of a locomotive engine, with the 
invention adapted to it. E 1s the boiler; F, the engine frame; lis a 
lever mounted upon a fulcrum at the lower end of the vertical sup- 
porting rod 2, which is screwed to the engine frame F in any 
convenient manner; attached to the vertical supporting rod 2 are 
two or more iron loops or guides G, through which slides the vertical 
rod 8, the upper end of which is attached by a joint toa second lever 
4. At the lower extremity of the rod 3 is formed a eatch, which is 
made to fit the tail end or bended part of the lever 1, which thus 
retains the rod 8 in its position. Upon the rod 3 is coiled a spring 5, 
one end of which rests upon the upper side of the framing of the 
engine, while the other end presses upon a loose collar furnished with 
a set screw screwed to the rod 8, the collar being made to slide on the 
rod 3, so a3 to adjust the spring § to the required strength. Te one 
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end of the lever 4 a valve V is connected by a short lever or a rod or | 
link; this valve V slides in its box B, supported on and attached to | 
the pillar P, which is screwed to some convenient part of the boiler or 
framing ; this pillar P is hollow, and is furnished with a partition in 
its centre, so as to guide the steam into the valve V from the steam 
pipe Q. The steam passes under the partition through the valve V, 
and into the upper part of the pillar P, and through the whistle W, 
which is fixed upon the top of the pillar; or, if preferred, the whistle 
may be fixed on any other part of the engine or boiler, and the steam 
conducted by a pipe from the pillar to it. Disa guide for the lever 1 
to work in. This lever is put in motion by coming in contact with 
certain inclined.studs or projections, placed a few inches above and 
bevond the rail on which the engine runs, These studs may be either 
fixed to the sleepers permanently, or they may be moveable, or both 
kinds may be used in combination. In Fig. 1 a fixed stud is placed 
in its position near the rail R, and is secured to sleepers or other 
fixed parts. The stud consists of two inclined planes, against which 
the lower end of the lever 1 is made to strike as the engine passes 
along the rail, and by that means the other part of the apparatus is 
brought into action. Fig. 2 represents a side elevation of a moveable 
inclined stud, which is mounted and turns upon its fulerum H. The 
arm A of the stud is made of requisite weight, so as to bring the 
inclined part of the stud into, and retain it in, a raised or elevated 
sition, as shown by dots in Fig. 2, after being moved or depressed 
y an arm or lever attached to the engine being brought against it. 
The apparatus by which the stud is moved consists of a horizontal 
shaft X, upon one end of which, and under the arm A of the inclined 
stud, is mounted or fixed a tongue of iron T. The shaft X is moved 
bv a wire U attached to the arm a of the bent lever a, 6, which is 
fixed on the other end of the shaft X. Upon the arm 4 is placed a 
weight Y, so that the wire U is liberated or slackened, the weight Y 
draws round the shaft X, and thus brings the tongue T in an hori- 
zontal position, and allows the stud 6 to rise by the weight of its arm 
A into its elevated position, as shown by dotted lines. The working 
apparatus of the stud 6 can be worked by hand at the stations by 
means of a wire, or it can be worked by each train by the self-acting 
lever, as shown in Fig.8. 7 is astud lever, placed between the rails 
and fixed upon a shaft X, upon the other end of which is fixed a 
wheel or disc N with a notch in its circumference; into this notch the 
catch c of the vertical lever c* falls, and is kept in by means of a 
spring coiled round its fulcrum. Upon the shaft X is tixed an 
upright rod Z, which supports the arm of the bent lever Z*, which 
moves upon its fulcrum H. To the other end of arm or lever Z* is 
attached a wire or cord U, the other end of which is fixed to the arm 
a of the moving apparatus of the stud 6, shown in Fig. 2, The appa- 
ratus is put in motion by the flanges of the engine or carriage wheels 
pressing down the lever 7. which stands slightly above the rail, and 
thereby moving the shaft X and with it the rod Z, thereby liberating 
the arm of the bent lever Z* and slackening the wire or cord U, whieh 
allows the weight Y on the moving apparatus of the stud 6, Fig. 2, to 
fall and carry the tongue T into an horizontal position, thus allowing 
the inclined stud to rise into an upright position, which would act 
on the lever 1 of any following engine, and by allowing steam to rush 
through the whistle W, would sound it. The stud or lever 7, Fig, 3, 
is restored to its original position by lifting the arm of the bent lever 
Z* and supporting it upon the upright rod Z, and drawing back the 
catch ec, which liberates the stud or lever 7, and allows the latter to 
rise to its original position by means of the spiral spring attached to 
the arm Z, as seen in the illustration. The patentees also describe in | 
their specification an arrangement by which a combined series of | 
apparatus of similar construction may be extended for some distance 
along a railway, for the prevention of accidents by collision in case a 
train should break down between the stations on any part of the 
railway. 





FENTON, THOMPSON, AND SNOWDON’S PERMANENT WAY, 





PaTENT DATED 10TH SEPreMBER, 1857. 
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Tuts invention, by James Fenton, of Low Moor, William Thompson, 
jun., of Waketield, and Thomas Snowdon, of Middlesborough-on-Tees, 
consists in forming the joint and other chairs of the permanent way 
of railways of a combination of wrought and cast-iron, the latter 


being cast on to the former, and the two, when combined, forming a | 


joint or other chair in one piece or mass, the arrangement being such 
that the rail or rails are held in the chair on the same principle as a 
piece of iron or other material is held in a vice when being operated 
upon. The bolts and nuts or keys which secure the rail or rails to 
the compound chair are thus prevented from slacking back or becoming 
loose 
to the wrought-iron portion at or about the centre of its length or at 


each end of it, or both, and the cast-iron portion may be increased in | 


dimensions, so as to form the sleeper or bearing which carries the 
upper structure of the permanent way on the ballast. 


Figs. 1 and 2 show respectively an elevation and cross-section of a | 
joint chair bolted to a sleeper of wood. A is the sleeper; B is the | 


cast-iron portion of the chair; and C the wrought-iron portion, the 
latter constituting a box girder which supports the ends of the rails. 
This box girder has, in some cases, two cast-iron portions or supports 
castupon it. Figs. 3 and 4 show respectively a side elevation and 
cross section of an intermediate chair bolted to a sleeper of wood. 
Ais the sleeper; B is the cast-iron portion of the chair; and C the 


wrought-iron portion, the latter constituting a saddle piece, which | 


gives an extended support to the rail. In Fig. 3 Dis a loose or move- 
able wrought-iron jaw, which is entered into the mortice or recess a@ 
after the rail is in its place. Figs. 5 and 6 show respectively a side 


| elevation and a section of a joint chair for a cast-iron road, in which 





The cast-iron portion of the compound chair may be cast on | 





Ais the cast-iron portion of the chair, and B the wrought-iron por- 
tion. The iatermediate chairs for the cast-iron road have a loose or 
moveable jaw, similar and similarly fitted to that shown in Fig. 8. 
The wrought-iron box girders, saddle pieces, and jaws, are formed 
out of plate and bar iron, but they may be rolled at once into the re- 
quisite forms. In laying down a line of railway the wrought-iron 
| box girder, when formed or rolled to fit the particular section of rail 
| for which the compound joint chair or sleeper is intended, is placed in 
a moulding box ps with the model or pattern of the cast-iron part 
or parts, the sand is then rammed up in the usual manner, the model 
or pattern, or models or patterns, are withdrawn, and the molten 
cast-iron run into the moulding box around or partly around the 
wrought-iron box girder. The saddle piece in the intermediate chair 
or sleeper is dealt with in a similar manner, except that the wrought- 
iron part is introduced into the moulding box after the model or 
attern is withdrawn, Tbe molten cast-iron is run through taper 
holes e in the wrought-iron box girder and saddle piece, tu insure 
their firm adherence to each other. The compound joint chair or 
sleeper is stated by the patentees not only to give the rails as much 
strength at the joint as at any other part, but to give also an equal 
amcunt of elasticity throughout the whole length of road. ‘The wrought- 
iron saddle piece is cast into the intermediate chair and sleep-r, partly 
| for the purpose of extending the bearing of the rail in them, but both 
the joint and intermediate chairs, the wrought iron box girder in the 
one and the wrought-iron saddle piece in the other, by their elasticity, 
prevent the under side of the rail from being galled or cut, which is 
| the case when it rests on the cast-iron chair direct. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our | 


Correspondents.) | 





ON THE STEAM JACKET. 
Srr,—Although the steam jacket was first applied by Watt, and | 
forms the first part of the specification of his first patent for | 
improvements upon the steam engine, I observe that Mr. Crad- 
dock would still have us believe that Watt did not fully compre- 
hend the nature or cause of the economy of his own invention. 

That your readers may judge in how far Mr. Craddock is 
justified in challenging Watt’s comprehension of this matter, I 
will, with your pernission, give'a few quotations—not from such 
as Mr. Craddock denominates the “ Watt party,” but from Watt's 
own letters. 

In @ letter to Dr. Small, dated in 1769, when speaking of his 
experiments, Watt says, “I have misimproved the cylinder by 
making the bottom of cast-iron, which being obliged to be 
thicker than the brass, or copper ones used before, does not com- 
muinicate heat fast enough to evaporate the water left in the 
cylinder the first stroke, without being considerably cooled by it, 
and consequently condensing as much the next. I have also 
done wrong in removing the outer cylinder which kept the inner 
one always. surrounded by steam, ready to supply any loss of 
heat that might happen by evaporation from’ the inside 
surface.” 

In another letter to Mr. Roebuck, same year, Mr. Watt again 
says, “ I wrote you last night of my having taken asunder the 
engine to add an external cylinder and thinner bottom ; for at 
first when the cylinder is cold there is a small quantity of water 
left in the cylinder. Immediately on producing the vacuum this 
water is converted into steam, and thereby cools the cylinder 
considerably, Now if there is an external cylinder, and the 
bottom of the internal one is thin, the steam on the outside will 
Warm it again instantly, and no steam will bo condensed the next 
time, (This was the case in my last model.)” 

When writing to Dr. Small, Watt again says, “ On looking on 
the gauge pipe that shows strength of steam, I saw it fell as 
much in the going up of the piston as in the descent. How 
could this happen? The bottom of the cylinder was thin copper, 
it was immersed in steam—heat must penetrate it quickly; I was 
puzzled. The regulating valve was not immersed in steam ; 
there was a cavity in it which could hold a small quantity of steam. 
Could this cause it? It did. I stopped the neck of the steam pipe 
where it enters the cylinder. I exhausted the condenser, and 
wrought the regulators backwards and forwards; the steam sark 
in the ipe as much each stroke as if it had got into the 
cylinder, which it could. not, On applying the finger to the 
lower side of the regulator it was hotter and colder by turns as 
you filled or exhausted it. I intended even before I detected 
this, to immerse the regulator in steam, but now I will put the 
oil pump in also.” 

Such are the precise words as written by Watt himself. And 
that we may see the importance that was given to the jacket by 
others, I may mention that, in a case of infringement between 
Boulton and Watt, plaintiffs, and Edward Bull, defendant, Mr. 
Justice Rooke said, “1 therefore consider the most essential 
parts of the patent, the keeping the cylinder hot, enclosing it in 
@ case, and surrounding it with steam, as carried intu practical 
effect at the time of the patent, and the defendant has infringed 
this.” . And again, in the cause Boulton and Watt v. Hornblower 
(1799), Mr. Rous, counsel for Mr. Watt, said, “This patent 
— Wwe are discussing was granted for the invention of making 

@ steam -act in a vessel kept ulways hot as the steam itself, 











| whereby none was condensed until it had performed its 
| office,” 


&e. 
I might go on multiplying evidence in proof of Watt's thorough 
appreciation of the loss arising from alternate condensation aud 


| evaporation within the cylinder; but enough is here seen to 
| dissolve all claim to originality, which has in this matter been | 


unblushingly set up by Mr. Craddock, 

Weare, however, told by our clever friend that he and scores 
of others took the same means of keeping the cylinder hot, as 
Watt did, aud found a benefit, but ascribed it to a wrong cause, 


Therefore, we are told, “ Watt also ascribed it to a wrong cause,” | 
since he did not condescend to notice every discussiou carried 


on in his own time in regard to the merits of his own inventions, 
and prevent in every instance his views from being misrepre- 


sented by such as Mr. Craddock has ’ycleped the ‘“ Watt | 


party,” who might possibly know as little of Watt’s object in 
applying the jacket as Mr. Craddock does of Watt and Pam- 
bour’s views in regard to the expansive action of steam. Such, 
however is a specimen of the logic by which it is attempted to 
deprive Watt of the merits of his invention, and by one, too, 
who pretends specially to guard against the ‘‘robbing of the 
dead,” but whose scruples of conscience in regard to the pil- 
fering vanish apparently when permitted to appropriate the 
plunder ! 

Glasgow, 20th April, 1858. 


HIGH AND LOW PRESSURE STEAM. 


Str,—In your number of March 5, page 187, there is a letter 
sent by Mr. Ingham, wherein he is again theoretically discussing 
the above subject. At the commencement of this letter he 
refers to his letter of December 18th, wherein he is endeavour- 
ing to show the difference of the mechanical effect produced by 
one cubic foot of water generated into steam at 50 lb. pressure 
expanding 12} times, and a cubic foot of water generated into 
steam at 100lb. pressure expanding twenty-five times, thus 
allowing each (what he calls) its full extent of expansion, 
that is, ending in the same final pressure 4 lb, above vacuum 
line. He also illustrates other pressures, and shows his theo- 
retical results in his so called indicated horse-puwer, and wishes 
manufacturers and engineers to thiuk of those results. 

He says that “ those illustrations and arguments have not yet 
been shaken, much less overturned, and that they have not 
even been assailed by any one but Mr. Hughes, and with what 
success we shall see preseutly when I come to his letter contain- 
ing the attempt at refutation.” 

Now, I believe, that it is not possible to obtain, practically, 
any such results as Mr. Ingham wishes to impress upon the 
minds of your readers by his illustrations or theoretical im- 
aginations, and engineers and manufacturers are well aware that 
no such results have ever been practically attained. It is 
easy for Mr. Ingham to show what might be done on a slate, but 
if he were to apply himself more to practice he would find it dif- 
ficult to obtain those results. 

I will now endeavour to see what snecess Mr. Ingham has 
“when we come to my letter containing the attempt at refu- 
tation.” He says, I now come to Mr. Hughes’ second letter, 
wherein he says that I have underrated the vacuum in my illus- 
trations of Dec. 18, to the alarming extent of } lb., and overrated 
my back resistance in a proportionately large degree, viz., } lb. 
Now, Mr. Ingham, in his letter in your number of Nov. 27, 
assumes the average vacuum in the condenser to be 13 lb. In 
my letter I gave it at 284 inches of mercury when the water 
used for condensing was from fifty to sixty degrees, and the 


J. B. 


| attenuation of steam was reduced to 4 Ib. when leaving the 


~ 





cylinder ; this, then, would make a difference of 1} Ib. in the 
condenser, instead of } Ib. as stated by him. And as the back 
resistance within the cylinder is generally governed by the 
vacuum in the condenser, we may safely conclude that the dif- 
ference in the vacuum or back resistance within the cylinder 
would also be 1} Ib. But after these statements made by me, 
Mr, Ingham in his next letter in your number of December 18th, 
wisely adopts a less back pressure, viz., 2 1b. within the cylinder, 
wherein in his previous letter he assumes this 2 1b, tu be the 
back resistance within the condenser. But, says Mr, Ingham, I 
am surprised that Mr, Hughes should spend his time to so little 
purpose. Now if Mr. Ingham will only look over his letter in 
your number of March 5th, he will there find many statements 
made by him that are neither useful nor instructive, therefore 
nothing but a waste of time and paper. 

The next statement made by Mr. Ingham is (and in this I 
agree) that the attenuation of steam practically depends on the 
weight or resistance to be overcome by the engine, and that I 
| very much doubt when an engine is laden with two or three 
| times its nominal power, and the steam expanding to the extent 
| to which Mr. Ingham is desirous of expanding it, that the steam 
| can practically be reduced to 4 1b, above pure vacuum line with- 
| out affecting the power of the engine. He then says, does not 
| Mr. Hughes know that all expansions whatever affect the power 
| of the engine? If the power of the engine be the object sought, 
all indicated diagrams ought to be perfect parallelograms, and have 
| no expansion at all. Yes, Mr. Hughes knows that all expansions 
| whatever affect the power of the engine, which is sufficiently 
| shown in my first letter, and at the commencement of my second 
| letter it will be found stated:—that when the expansion of 
| steam became generally adopted, so as to economise the fuel, 
| high pressure steam was used to make up for the loss of 
| power sustained by expanding the steam within the cylinder, 
instead of increasing the area of the cylinder, This sufficiently 
shows my knowledge of expansion and the loss of power effected 
thereby. Also Mr, Hughes knows that if the power of the en- 
gine be the object sought, that it is not possible for that engine 
to describe a perfect parallelogram as an indication of its power, 
But suppose it was possible (which it is not) to admit the steam 
| within the cylinder with one uniform pressure from one end of 
| the stroke to the other without affecting the power of the engine, 
| and that a uniform vacuum throughout the entire stroke could 
| also be obtained, then that engine would describe a perfect 
parallelogram. 

Now it is from the knowledge of this loss of power from ex- 
pansion, that shows me that Mr. Ingham cannot obtain that 
great economy of fuel by such great expansions, which his theo- 
retical views lead him to imagine. It also shows me that 
when an engine is laden with two or three times its nominal 
power, the attenuation of steam cannot be reduced to 4 Ib. 
above pure vacuum line without affecting the power of the 
engine. Therefore the attenuation of steam practically depends 
on the weight or resistance to be overcome by the engine. 

To explain my views on this subject I will covfine myself to 
that of the single cylinder engine, which will also give an idea of 
the effect produced on a two or three cylinder engine. And to 
do this I will take those two figures sent by Mr. Ingham in your 
number of December 18th, constructed theoretically for 60 Ib. 
pressure expanding 124 times, and 1001b. pressure expanding 
25 times, as shown at Figs. 1 and 2, in the form of a cylinder with 
an 8 ft. 4 inch stroke, or 100 inches, wherein the extreme 
pressures are given. 

In the same number of December 18th will also be found the 
corresponding diagrams, wherein the mean pressures are also 
given by Mr. Ingham. Now these mean pressures are wrong 
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therefore, before I enter upon the explanation of my views on 
the above subject, it will be necessary to show how Mr. Ingham 
has fallen into those errors of getting the mean pressures as 
given in his diagrams, for he says that they have not yet been 
shaken, much less overturned. The way that he has failen into 
these errors is this :—he has taken the mean pressures of the two 
extremes, which is not correct ; for as the diagram forms a curve 
between the two extremes, it is evident that the mean pressures 
wiil be less than if the two extremes had been connected with a 
straight line, thatis, if the figure had been formed by straight lines 
drawn from one extreme to the other. In this case Mr. Ingham’s 
method of getting the mean pressures would have been more cor- 
rect, butas the figure forms a curve he iswrong. Take for cxample 
his No, | diogram, where the pressure is 501b, and cut off at 8 inches 
of the stroke, now the first mean pressure after the steam is cut 
off as given by him ia 37-5 ib. when the piston has travelled 12 
inches or 14 expansions. The next mean pressure as given by 
him is 20'S 1b. when the piston has travelled 20 inches or 2$ ex- 
punsions, ‘I'he way he has got these meaus is as follows: 
—tle two first extremes are 50 + 25 = 75 +2 = 37°5 the first 
mean. The second two extremes are 25+16°6=41'6+2 =20°8, 
the second mean. Now the correct method of getting the pres- 
sure of steam theoretically at any part of the stroke after the 
steam has been cut off from the cylinder, is by either of 
the two following rules :—Rule Ist. Multiply the distance 
the piston bas travelled in inches when the steam is cut 
off by the pressure of steam upon the piston when cut 
off, and divide that product by the distance the piston 
has travelled also in inches. We will again take for example his 
No. 1 diagram, where the pressure on the piston is 50 Ib., and 
cut off at eight inches of the stroke, to find the pressure on the 
piston when the piston has travelled 12 inches, or 14 expansions, 
and 20 inches, or 24 expansions. ‘Thus, 50 x 8=400--12=33°3 Ib. 
instead of 37°5 lb. as given in the diagram. Again, 50 x 8=400 
+2020 lb. instead of 20°38 as given in the diagram for the 
secoud mean, tule 2nd: Divide the pressure on the piston 
when cut otf by the number of times expanded. Thus, 50+-1°5 
==35 8 |b. the same as givenabove. Also, 50--2°5=2) lb. Also 
the same as given above. Now, as the mean pressures of both 
diagrams, No. 1 and No. 2, sent you by Mr. Ingham, and pub- 
lished in your number of Dec, 18, are obtained by taking the 
means of the two extremes, and are, therefore, not correct, it is 
evident that they are not only shaken but overturned, and as 
his calculations ond arguments are taken from those mean 
pressures, they (his calculations &c.) will also share the same 
fate. 

But as Mr. Ingham’s extreme pressures are more correct, I 
will take those figures to illustrate or explain my views’ on this 
subject: that is, om the action and expansion of steam within 
the cylinder. It will be perceived by Fig. 1, that when the stroke 
of the piston is 100 inches, and the steam cut off at 8 inches of 
its stroke, thus expanding 124 times, and the pressure 50 lbs, 
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upon the piston when cut off, that the average pressure on the 
piston will ba 12°7 lbs. ; and when the steam has been expanded 
3°98 times, the actual pressure on the piston will be equal to its 
average pressure 12°7\b.; in other words, with four ex;ansions, 
the pressure on the piston will be 12°5, as shown iv Fig. 1, 
Therefore, when the piston has arrived at this point, the 
effective pressure on the piston is considered to ba equal 
to its load, and when the piston arrives at this equili- 
brium point it will only have travelled 32 iaches of its stroke. 
It will aiso be perceived by Fig. 2, that with the same 
length of stroke, aud the steam cut off when the piston 
has travelled 4 inches of its stroke, thus expanding 25 times, 
and the pressure 100 lb. upon the piston when cut off, that 
the average pressure on the piston will be 15°2 1b.; and when the 
steam has been expanded 6°5 times, the actual pressure on the 
piston will be equal to the average pressure 15:2 Ib.; therefore, 
when the piston arrives at this point, the effective pressure on 
the piston will also be equal to its load, and in this case the piston 
will only have travelled 26 inches when it arrives at the equi- 
librium point. Thus showing that the greater the range of expan- 
sion the greater the distanee the piston has to travel after 
arriving at the equilibrium point, that is, at that point at which 
the effeciive pressure on the piston is considered to be equal to 
its load. Now, if we subtract the 2 Ib. as given by Mr. Ingham 
as back resistance from the average pressure of the above Figs. 1 
arid 2, we shall then have the effective pressures. Thus, 12°7 — 
2=10 7 lb. per square inch as the effective pressure of Fig. 1, and 
15 2—2=13°2 1b. per square inch as the effective pressure of 
Fig.2. These effective pressures are very nearly 2 lb. per square 
ressures' given by Mr. Ingham as 








13°2—10°7=2°5 Ib. per square inch that Mr. Ingham considers to 
gain by increasing his expansion from 124 times to 25 times, 
and increasing his pressure from 50 lb. to 100 lb. 

Now, the action of steam, by expansion, is very well illus- 
trated by *‘ Stoker,” in your number of March 12th, when there is 
no opposed force acting against the piston, wherein he gives as 
one example the force of the spring. He says, compress a 
spring, and its reaction is equal to the force employed to com- 
press it. Though there is a difference between the force of the 
spring and that of steam, yet it is sufficiently near to explain the 
action of steam within the cylinder by expansion, which may be 
explained as follows :—Suppose we have a spiral spring 100 
inches long, corresponding to the length of cylinder, as shown 
in Fig. 1, and that it is possible to compress this spring 92 inches 
by placing a weight upon it of 50 1b., thus leaving the spring 
only 8 inches long when thus compressed. In this case the 
whole force of the spring would be contained in this 8 inches, 
the same as contained in the 8 inches of steam when just being 
cut off, as shown at Fig 1. Now for every 1 lb. taken from this 
spring, it would expand 1°84 inches; therefore, if one-haif the 
weight was gradually taken from it, that is 25 lb., the spring 
would expand 25x 1°84=46 inches, or one-half of the 92 
inches from which it was first compressed, and at this point the 
spring would stop, owing to its reaction being only equal to 
the weight. Therefore, if this weight, 25 lb., was to continue 
on the spring, and the spring be required to extend itself to 
its full extent, 100 inches, it is evident that it would require 
some other force than its own to extend it to its full extent, 
and this force required would be the difference between the 
force of the spriug and the 25 lb. weight during the re- 
maining 46 inches. If we again gradually take 124 lb. or 
one-half the 251b. from the spring, in this case the spring 
will only expand 124$x1°84=23 inches, or one-half the 
other 46 inches, where it will again stop. The distance to 
which the spring would now have expanded would be 
23+46=69 inches, or three-fourths the distance from which 
it was first compressed; therefore, to extend it the other 
one-fourth, that is to its full extent, 100 inches, with an opposed 
force of this 12} lb., it is evident it will require au extra force than 
that of the spring as before, and that extra force required will be 
the difference between the force of the spring and the 124 lb. 
weight during the remaining 23 inches. This, then, is also the 
case with steam, for whenever the piston meets with an opposed 
force equal to the pressure on the piston during any part of its 
stroke, it would there stop, without it be moved on by some 
other force, and that extra force required to move the piston to 
the end of the stroke, would be the difference between 
the pressure of steam on the piston, and its opposed force. The 
difference in the force of the spring and that of steam is, 
the spring is more uniform in its expansion than the steam; 
therefore the force given out by the spring, when allowed to 
expand to its full extent, may be represented in the form of a 
cone, while that of steam gives out its force by expansion in 
the form of an hyperbolic curve. 

The action of steam within the cylinder by expansion will, 
perhaps, be better understood by the following Figs. 3 and 4 :— 
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Fig. 3 is supposed to be in every respect the same as Fig. 1, 
and Fig. 4 the same as Fig. 2. In the case of Fig. 3 it will be 
perceived that when the steam is 50 1b. pressure upon the piston 
when cut off, and cut off at 8 inches of its stroke, when the 
steam has been expanded 4 times, the piston has only travelled 
32 inches of its stroke, and at this point it will be perceived 
by Fig. 1, that the actual pressure on the piston will be equal to 
the average pressure 12°5 lb., or, in other words, the load will be 
equal to the effective pressure on the piston. Therefore, when the 
piston has passed this point, the pressure on the piston con- 
tinues to be gradually reduced below its load during the remain- 
der of its stroke, and this difference between the pressure on the 
piston and its load after passing this point ef equilibrium, will be 
the difference between the average pressure 12°5 lb. and the dif- 
ferent pressure to which the steam is reduced after passing this 
poiut of equilibrium, as shown at Fig. 3, or, which is the same 
thing, the difference between the effective pressure 10°5 lb., and 
the different effective pressure to which the steam is reduced after 
passing the point of equilibrium. Now we find by Fig. 3, that the 
total pressure less than the load opposed to the piston, after pass- 
ing the equilibrium point, is 57°83 lb., which, divided by 8-5, the 
number of expansions, after the piston has passed the equilibrium 
point,gives 6°8 lb. as the average pressure less on the piston than is 
required to move its load from the equilibrium point to the end of 
the stroke. Now it is evident that this force, 6°S lb., must be 
given out by the engine in the form of momentum to the fly wheel, 
and as this momentum requires to be greater as the range of 
expansion increases, it is evident that the power of the engine is 
not so effective whem the steam is expanded to such a great 











extent, as when a more moderate range of expansion is used? 
owing to a greater momentum being required to carry the piston 
to the end of the stroke, as the range of expansion is increased. 
Therefore the effective power of the engine, as shown at Fig. 1 

. - : a . ? 
will be less than 10°7 1b., or, in other words, the effective power 
of the engine will be less than is represented by the effective 
pressure of the diagram. If not, the question is, where must 
this extra force come from that is required to move the piston 
to the end of the stroke after the piston passes the equilibrium 
point, if the average pressure minus the back resistance must 
always be considered the effective power of the engine under all 
ranges of expansion ; for as the momentum requires to be greater 
as the range of expansion increases independent of the load, it ig 
evident that the power of the engine will be reduced thereby. 
This, perhaps, will be better understood by comparing Fig. 3 with 
Fig. 4. In this case of Fig. 4 it will be perceived when the 
steam is 100 1b. pressure when cut off, and cut off at 4 inches of 
its stroke, thus expanding 25 times, that when the steam has 
been expanded 6°5 times the piston has only travelled 26 inches 
of its stroke, and at this point it will be perceived by Fig. 2. 
that the actual pressure on the piston will be equal to the ave- 
rage pressure 15°2 lb., or, in other words, the load will be equal 
to the effective pressure on the piston, that is, 13°2lb. There- 
fore (as in the case of Fig. 3), when the piston has passed this 
point, the pressure on the piston continues to be gradually 
reduced below what is considered to be the opposed load during 
the remainder of its stroke. It will also be perceived by Fig. 4, 
that when the piston has passed the equilibrium point, that the 
total pressure, less than the load opposed to the piston, is 
153°1 ib., which, divided by 18-5, the number of expansions after 
the piston has passed the equilibrium point gives 8°27 lb. as the 
average pressure less on the piston than is required to move its 
load from the equilibrium point to the end of the stroke; 
therefore a greater momentum is required. 

Now, in these two cases of Figs. 3 and 4, we find that in the 
ease of Fig. 3, that the piston has to travel 68 inches with a less 
pressure on the piston than is required to move its load, and the 
average pressure less than is required is 6:8 lb.; and in 
the case of Fig. 4, the piston has to travel 74 inches 
with a less pressure on the piston than is required to move 
the load, and the average pressure, in this case, less than 
required is 8°27 lb.; therefore the difference of momentum 
required between Figs. 3 and 4 is 8°27—68=—1:47 Ib. Thus 
we perceive from the above observations, that when the 
expansion is increased from 124 times to 25 times, that a greater 
momentum of 1°47 Ib. is required to carry the piston to the end 
of the stroke: therefore if this 1 47 lb. is deducted from the effee- 
tive pressure of Fig. 2, that is, 13-2 1b., it will only leave 11-73 lb. 
as the effective power of the engine instead of 13:2 Ib.; therefore 
the difference of the effective power of Figs, 1 and 2 will be 
11‘73 — 10°7=1-03 lb., as gained by this increased expansion 
from 12} times to 25 times, instead of 2°5 lb., as shown by Figs. 1 
and 2. From the above comparison of Figs. 3 and 4 of the dif- 
ference of the momentum required for 124 expansions and 25 
expansions, it will be perceived that, practicaly, when an 
engine expands its steam 12} times, and indicates an effective 
pressure of 10°7 lb, as shown at Fig. 1, it will not turn the 
same weight of machinery as an engine with a more moderate 
expansion, and only indicating the same effective pressure 
10'7 lb., owing to the increzsed momentum required for 
the 12} 1b. expansions, compared with a more moderate 
expansion. Therefore it is evident that when the range of ex- 
pansion is carried to such a great extent, that the engine will 
actually indicate a greater power than when a less range of ex- 
pansion is used, and the same weight of machinery at work. 
Besides, as the pressure is increased, asshown by Fig. 1 and 
Fig. 2, from 50]b. to 100 lb., the strength ot the engine would 
also have to be increased to twice its strength in all its parts; 
consequently the weight of the engine would be increased in all 
its parts. Therefore, as the friction increases with the weight, 
the friction of the engine will be very much increased, besides 
an additional friction by the increased pressure of steam. 

From the above observations it will be perceived that, when 
expansion is carried out to so great an extent, the power 
of the engine will be effected, likewise its economy. Also, 
when expansion is carried to so great an extent, the 
indicated power as given by the indicator is not a 
proper comparison for testing the economy of fuel compared 
with a more moderate expansion, This is sufficiently shown in 
the explanation sent by me of diagrams Nos. 3 and 4 in your num- 
ber of March 26th. It will elso be found stated by “Expansion,” 
in your number of March 19th, in explaining of his No. 4 dia- 
gram, which indicates 202 horse-power, that when this engine was 
further tested up to 248 horse-power, the consumption of fuel 
was apparently no greater than with No. 4 diagram, but un- 
fortunately he had lost the diagram ; but I presume from the 
explanation of the other three diagrams that the expansion was 
reduced to increase the power to 248 horses, Therefore, if this 
diagram had been forthcoming, it would have shown a less 
range of expansion than No. 4 diagram; thus showing, when 
the load is increased, that the economy of fuel is not to be 
derived from such great ranges of expansion. Now, had “ Ex- 
pansion’ sent the quantity of fuel consumed, and the quantity of 
machinery at work (which he himself suggests), under the 
different expansions shown by his diagrams Nos. 1, 2, 3, and 4, 
in your number of March 19th, he would have done more 
towards proving the benefits to be derived from expansion than 
by testing the strength of the enzine, as he himself expresses it, 
“with a vengeance.” I consider it foolish for any one to put an 
engine to such enormous strains in order to test its strength, 
and run the risk of breaking it to pieces, when it is known 
with sufficient mathematical certainty for practical purposes 
what the strength of the materials are that it is composed of. 

With respect to putting down two engines at rigbt angles, or 
three or more at different angles so as to get a more uniform 
motion when expansion is carried to so great an extent, no doubt 
this is the best way of getting a more uniform motion. But evea 
in this case we shall find that when one engine comes to its equi- 
librium point, that one or the other will be required to exert an 
extra force after one or more have passed the equilibrium point, 
equal to the difference of the pressure on the piston after 
passing this point, and the weight each engine has to overcome. 
Therefore, in this ease, there will be nothing gained in economy, 
although the motion may be more uniform when expansion 1s 
carried to so great an extent; but what is the use of going to 
this expense if it is not prefitable to carry expansion to 80 
great an extent, and especially if the present engine bas suffi- 
cient power to turn the machinery with less expansion, unless 
it is to carry out Mr. Davies’ scheme of increasing the area of 
the cylinder? W muAM HvucHEs. 

Ancoats, Manchester, April 18th, 1858. 


Srr,—On looking closely into my table I perceive there is an 
error, amounting, on the whole to 840 horse power or nearly three 
per cent.,—as the power given is 865, and it should be 840. I 
have, therefore, revised and corrected the table, which you will 
oblige me by inserting with this letter. The table deals with the 
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absolute amount of force in the given weight of steam when 
generated under different pressures, and with an absolute 
vacuum. Hence the relative force it contains at different pres- 
sures is made manifest. The size of the full pressure cylin- 
der at 400 lb. on the inch, is 32-5 inches area and 6 feet stroke, 
with 31 strokes per minute, which is 62 cylinders full of steam, 
as the steam raised is that from one cubic foot of water. There- 
fore the table shows the force due to one cubic foot of water in 
the shape of steam, or that of 624 Ib. of steam, as explained at 
the head of the columns. 
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With a correct understanding of the relative power which at 
any pressure the steam contains, the matter of practical deduc- 
tion is a plain question. That the percentage to be deducted for 
friction, &c, is, as I know from practical experience, less as we 
increase the pressure ; therefore proof of the relative power with 
good mechanical means provided for efficiently and safely apply- 
ing it to any and every purpose, places the question beyond the 
power of the most cunning disputaut. Such being the case, 
mere quibbling about two or three or even ten per cent., when 
we can gain two or three hundred per cent. on the present 
marine practice, is, Sir, so unbusiness like, that I will spend my 
time no more with such nonsense. 

I observe your extract from the Mechanics’ Magazine, on 
Lord Clarence Paget’s speech on the Navy estiimates. The 
writer assumes that of necessity the coal must be increased 
from 350 tons, which, on the present practice, is only equal to 
5} days steaming, to 950 tons at the least, or 1,050 tons, if the 
same steaming power is to be supplied for sixteen days. This 
writer assumes great knowledge of his subject, and treats the 
officer with scorn ; but I fear the ignorance is in himself, and 
that he is practically ignorant or otherwise blinded to the fact 
that the vessel need not carry an ounce more coal than the 
350 tons, and yet steam for sixteen days of twenty-four hours 
long, and give quite as great speed per hour as the present 
practice is doing for only 54 days. The diminished weight and 
bulk of engines and boilers would also give a large tonnage for 
carrying provisions for the 500 men. 

Of Lord Paget's speech I know nothing beyond what I gather 
from the article in question; but it appears there are officers 
that are not so blind to the interest of their country as the 
writer of the article above alluded to. 

If France, by such means as this oficer brings under the notice 
of the Government, should destroy our navy and vanquish our 
country, vested interests and jealousy would, like the Pro- 
tectionists of old, still cling to the shadow when the substance 
was gone. The English people had better look after their 
interest in this matter, as they are not only losing £20,000,000 
sterling per annum to gratify a few individuals, but may lose 
their navy, their country, their liberty, and their lives, to gratify 
the jealousy of a few scientific men, and the trade interest of a 
few eminent engineers. 

Pimlico, April 20th, 1858. T. Crappock. 

P.S.—To explain in a few words how 350 tons of coal are to 
be made equal to 16 days’ steaming, and give the same power 
per day as the Shannon, the ship referred to above, requires for 
only 5} days, I observe the pressure due to the present 
practice is put at its height at 25 lb. and the degree of 
expansion is fully given if put as expanding to two volumes, 
or the steam cut off at half stroke. I know, from everyday 
experience, with steam at 100 Ib. pressure, that it is much more 
business-like to expand it to 64 lb., than, with the 25 lb. steam, 
to expand beyond 124 Ib. This understood, and recollecting 
that the full pressure effect of 624 lb. of steam at 25 Jb. is 
but equal to 119 horse-power, whilst at 100 Ib. the full 
pressure effect is equal to 131 horse-power, from this point 
the table will show the power produced by the 62} Ib. of 
oes at 25 lb. pressure as 82 horse to add to 119, or, in all, 
, lorse-power. But the power in the 100 lb. steam is 
ound by adding the 339 horse-power, which results from ex- 
—— it from 100 Ib. to 6} 1b. to the 131 horse due to 
th Pressure effect, which gives 470 horse as the effect of 

© 62% lb. of steam at 100 Jb. pressure. To this must be 





added the saving due to the economy with which my boiler, 
conjoined with my other improvements, produce iu the 
generating of the steam at 100 lb.; this is quite equal to 
25 per cent. upon the present marine consumption of coal 
for any given evaporation, su that the real comparison of the 
gross power is as 102 horse-power for the 25 lb. steam, 
and 687 horse-power from my mode and 100 lb. pressure. 
Now, suppose the resistance from the condenser to be equal to 
2 lb. per square inch of piston on both systems, then we 
must deduct 17 horse from the 102 horse due to the 25 lb. 
steam, and 32 horse as due to the 100 lb. steam; so that the 
two steams, for a like weight of coal, are as 184 horse for the 
25 lb. pressure, and 555 horse for the 100 lb. pressure when 
conjoined with my system of generating and using steam.—T. C. 


ON THE EXTENSION AND PERMANENT SET OF WROUGHT- 

IRON WHEN STRAINED TENSIBLY. 
Srr,—Of the three principal strains to which bodies are sub- 
jected, that of compression acts in by far the greatest number ; 
many are strained transversely, while a very small proportion 
are fuund in astate of tension. This will be apparent to the most 
casual observer ; for while the foundations and walls of buildings, 
the trunks of trees, the very ground we tread on, are in com- 
pression, the branches of trees, arches, beams, and everything 
that spans an opening, suffers a transverse strain ; while in nature 
the muscles of animal bodies, and in art the various applica- 
tions of chains and ropes, form the principal instances of direct 
tension. 

In all transverse strains tension and compression act together, 
and in many cases tension is found with them; a transverse 
strain is frequently added to substances in compression, as the 
stalks of plants when blown by the wind, the walls of some 
buildings from the thrust of the roof; but it is believed in nearly 
every instance where tension exists it reigns alone. 

During the consideration of the subject of tension I have met 
with some anomalous points, aud am led to consider a practical 
advantage way be derived from a certain fact which, although 
known to many engineers, is one that has never been applied to 
higher purposes than the bellhangers’ art; I have, therefore, noted 
down a few observations, more with the hope of drawing the 
attention of your readers to the question, and through the 
medium of your largely circulated journal hearing the opinion 
of others, than from any ability of my own to produce new facts 
or important original investigations. 

When a wire, rope, or chain is suspended freely from any 
point, the attraction of gravitation makes it endeavour to 
release itself and drop to the earth ; this being prevented by the 
greater resisting force at the upper end, a degree of tension is 
produced, and the rope is the subject of certain laws which 
govern everything in a similar position, which apply to every 
case where tensile strain is produced. 

It is also the subject of laws affecting only the particular ma- 
terial of which it is composed ; this distinction is scarcely noticed 
in treatises on the strength of materials, tension and extension 
being generally considered almost identical ; whereas tensivn is 
but the state in which the body is put by the weight, and ex- 
tension the effect of the tensidn on any particular material. 

The oply true laws of tension are, that the strain 1s directly as 
the sectional area of the bar or chain, and as the weight applied, 
while the elasticity of the material forms the main governing 
power of its extension; thus, whether a weight is suspended 
from similar bars of tin and iron the tension on each is the same, 
as the weights are identical, but these extensions will be very 
different, the modulus of elasticity of the latter being four times 
that of the former. 

If such a material existed as is assumed when a perfectly 
elastic body is spoken of, the laws of extension would be ideuti- 
cal with those of tension, but such a solid substance exists only 
in the minds of phiiosophers. 

In the present communication the observations will be con- 
fined to the consideration of the extension of wrought-iron, that 
being the material generally used for tensile purposes, and that 
upon which most experiménts have been made ; and as this sub- 
ject is one that cannot be understood in any other way than by 
direct experiment, the value of such labour is seen not to be 
measured by the worth of the iuformation obtained on the par- 
ticular object of the investigation, but to be invaluable iu 
throwing light on objects unthought of at the time the experi- 
ments were made, 

It is so palpable that the tensile strain on a bar is as the weight 
and sectional area, that no more need be said on that point; aud 
I will at once proceed to state the acknowledg:d theory on the 
subject of the extension of materials, or the movement of the 
particles when strained with a given weight. In Moseley’s 
“ Mechanics of Engineering and Architecture” the tollowing are 
given as the laws governing this question :— 

“Ist That when this displacement does not extend beyond a 
certain distance, each particle tends to return to the place which 
it before occupied in the mass, with a force exactly proportional 
to the distance through which it has been displaced. 

“2nd. That if this displacement be carried beyond a certain 
distance, the particle remains passively in the new position which 
it has been made to take up, or passes finally into some other 
position different from that from which it was originally moved.” 

In law, Ist “a certain distance” is spoken of, beyond which the 
force to return to its original position is not proportional to the 
distance it has passed through ; it would be well, if possible, to 
have this certain distance accurately defined, but, unfortunately, 
it is one of those assumptions so frequently met with, that at 
once prevent the application of a formula when about to be prac- 
tically applied. 

In some experiments made by Mr. Hodgkinson on iron wire 
(which will be referred to subsequently) it was found that the 
wire always returned to its original position until ? of the break- 
ing weight had been applied, while in a table(vol.i, p. 385) in Clark 
“On the Britannia and Conway Tubular Bridges;” a permanent 
set is described to have taken place from a weight of 3 of a ton 
per inch, and in later experiments by Mr. Hodgkinson, in the 
Tron Commissioners’ Report, the set is stated to have commenced 
in one case at !, and in another at } the breaking weight, and he 
helieves that very small] weights left on a bar for a considerable 
time produce a permanent set ; while, again, a Staffordshire bar 
experimented on by Mr. Teiford did nut begin to stretch until it 
was on the point of being torn asunder, and another bar began 
to be extended at 12 tons and broke at 15}. 

Now, it matters little to practical men where this limit is 
found, for in no case does an engineer take the point into con- 
sideration when designing anything to resist tension ; he is simply 
guided in the quantity of material he employs by the ultimate 
stren:th, and strains lis bars to acertain fraction of that amount. 

When this imaginary limit of elasticity has been passed the bar 
is permanently lengthened, and is consequently reduced in sec- 
tion ; a question then arises, Does the breaking weight represent 
the ultimate resistance of the original bar, or is it the strength 
of the smaller bar? or in other words, Is a bar by being strained 
beyond the limit of elasticity strengthened by the operation? 





Another important point is, whether the permanent set prevents 
fuither elongation trom small weights ¢ 

The first cousideratin, if decided in the affirmative, will show 
that the weight oi tension bars may be cunsiderably reduced, and 
the second in its application to suspension bridzes, whose chains 
aud platform are prevented from altering their form, shows that 
very large spans may be made without auy deflection at all. 

In this paper I will treat only the latter proposition, and leave 
for a second communication the effect of straining bars beyond 
the limit of elasticity. 

At page 304, vol. 1, in Clark “On the Britannia and Conway 
Tubular Bridges” occurs the following passage :—* If we place 
5 tons on a new cube inch of wrought-iron it is compressed 
rrovv Of an inch, and it takes a certain permanent set due to 
this compression. On removal of the 5 tons it partly recovers 
itself, but it never returns to its original height. The cube 
is in a new condition. ‘he subsequently removing and re- 
placing of these 5 tons any number of times after this first 
set never alters these new conditions, nor increases the 
permanent set. It is still elastic through a certain space, 
although 5 tons no longer compresses it so much as it did at 
first, but compresses it less by the amount of its permanent 
set. This applies equally to the extension of the material from 
a tensile strain.” 

By carrying this argument a little further, and instead of 
5 tons assuming a greater weight to be put upon the bar, a per- 
mauent set will be induced, but the second time the weight is 
put on the bar it extends to the same point, but the lengthening 
is less in amount to the extent of the permavent set; supposing 
the bar to be a spring, does the stretching stiffen the spring so 
that each individual ton produces a less elongation than it did at 
first? or is the spring in the part it anent set destroyed, so 
that until a greater weight than would’ produce an extension 
equal in amount to the permanent set is put on te bar no effect 
is produced, but beyond that point the spring is in the same con- 
dition that it was at first? This will be better explaiued by a 
diagram, where AB is a bar of wrought-iron, which, when 


A B_D Cc 
L Eat can 








stretched with 14 tons per inch, is extended to C, the weight 
beiug removed, C returns to D; now BD is equal to the ex- 
tension trom 5 tons, the questions are these ;—When 14 tons 
are again placed on the bar is the spring DC stiffened (the in- 
creased stiffaess being proportional to BD)? Or is the spring in 
BD destroyed, so that until more than 5tons have been put 
upon the bar it will not stretch at all, the spring in DC remuin- 
ing as it was at first ? 

That the latter is the real state of the case is assumed, from 
the permanent set at the breaking point being almost identical 
with the extension, as will be seen in the following table, and by 
the effect on a wrought-iron cylinder at Messrs, Easton and 
Amos’ works mevtioned in Clark “On the Britannia and Conway 
Tubular Bridges,” where the set of the inside of the cylinder con- 
tinually increased till it would set no more, which shows that it 
had been so strained that no further strain to which it has been 
subjected has had any effect on it, while if its spring had only 
beeu stiffened it would continue to be extended. 

Table computed from that given at page 47 of the Iron Com- 
missioners’ Report :-— 
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The extension of wrought iron is very regular on the addition 
of equal weights until 11 or 12 tons per ineh have been put 
upou it, Mr. Barlow finding the amount to be , 7355 of the 
length for every ton, and Mr, Clark, from’ experiments he made, 
rather less—viz., y5ysgy Of the length. 

Mr. Clark states that the permaveut set of cast-iron increases 
as the square uf the weight, but I have been unabie to reconcile 
this law with the results of that gentleman's experiments on 
wrought-iron ; on the contrary, it increases in the same ratio as 
the extension, or directly as the weight applied up to 7 tons per 
inch, and is y} 5 of the extensiun, but beyond that weight, in a 
higher ratio Usan the extension, until at 14 tous nearly the whule 
€Xleuslun 1s pel iauent set. 

The following table shows his results :— 




















j ; : 
| wo. | Set in parts | Set in parts | | Set in parts 
| Toms. lorextension.| 7™® |ofextension.| 7™* lof extension. 
| | | 

3 112 7 | 112 ll 26 

| 4 12 5 | 98 12 n 
i? 112 oy 'e 13 4 

|} 6 2 10 | 59 “| 1-01 











From one of the tables in the Iron Commissioners’ Report, 
giving the results of Mr. Hodgkinson’s experiments on the 
extension of wrought-iron bara, I have calculated the table 
below :— 





Set in | 














| | 
Set in parts | Set in parts | Set in 
Tons, \s extension.| 7°" panosee | Tone. of extension.| *°"* |parts of ex 
a? tension. 
ss — omen 
357 | 136 | 962 | 00 | 15:48 14 21.43| 1°09 
47 | rd [10.71 | 264 | 16°67 108 | 2262) 1°06 
| } 
95 | 131 jg | ee | 17°86 112 | 
| } | 
74 | de [13-09 49 | 19°05} 1:08 
| | } | 
33) 994 jlezs | 1 | 20-28 108 











If you consider the subject worthy of notice in your columns, 
I will continue the investigation and pvint out its practical 
bearing on engineering construction. 
Cuantss E. Browntna. 
36, Great George-street, Westminster. 





Ayoturr SusMarixe TELEGRAPH.—It is proposed to lay dawn a 
submarine telegraph between the isles of Portland and Jersey, i 
at the isles of Alderney and Guerasey. 
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Tus invention, by Mr. R. M. Ordish, C.E., of Great George-street, 
Westminster, is to obviate the defects in suspension bridges as at 
present constructed, and to render bridges on the suspension or direct 
tensile principle more suitable for ordinary road trattic; also adapted 
to carry efficiently railway trains at high speeds, the present systems 
of re being allowed to be incapable of sustaining railway 
traffic, 

The principl> of construction consists in suspending longitudinal 
girders carrying the platform, at points usually about sixty feet apart 
—each point being suspended from the angle or intersection formed 
by the meeting of two straight chains, one from each pier—and 
retaining these chains in straight lines by suspending them by 
vertical rods trom a curved chain. 

The straight chains are proportioned so as to support moving loads 


constant one under all circumstances, the curve of equilibrium remains 
unaltered in all cases of equal and unequal loads on the platform. 

From the weight of the platform and any equally or unequally 
| distributed or moving loads, direct tensile strains only are induced in 
| the straight chains, and are conveyed by them direct to the abutments, 
| the stable equilibrium of the structure not being disturbed, and the 
roadway is, therefore, theoretically and practically, rigid and im- 
moveable under all circumstances and descriptions of traffic, exempt 
of course, the slight deflection due to the elasticity of the metal used 
in the construction. 

The arrangement of the straight chains varies according to circum- 
stances and number of spans, the principle being equally applicable 
to single or multiple spans. In multiple spans the chains are so dis- 
posed that when one span only of a bridge, consisting of several 








and the permanent load of the platform only, and are so disposed that 
no extra material is required, as bracing, to prevent distortion when 
the bridge is unequally loaded —the longitudinal girders between 
the points of suspension being of such a strength as to carry and 


penings, is loaded, no effect is produced on the other spans; the 
| strain from the load being transmitted through straight chains direct 
to the abutments. 


‘The diagram shows an arrangement of chains adapted for a bridge | 





are not, in this case, each suspended by two separate chains, but two 
main chains are applied, which are intersected by shorter chains, the 
sectional area of the main chains increasing in proportion to the 
Strains at the various parts. The whole of the straight chains are 
suspended from the curved chain, and are thus prevented from 
sagging. In ordinary suspension bridges the height of the piers or 
the versed sine of the chains, with the consequent economy, is limited on 
account of retaining sufficient stability in the structure during the 
transit of moving loais; this limit appears to be practically fixed at 
about one-thirteenth of the span. 

In the construction of bridges on the straight chain principle the 
heights of the piers may be increased to one-fifth of the span. In 
bridges of single spans, when the heights of the piers are one-tenth 
of the span, the quantity of material required in the chains is about 
equal to that required for an ordinary suspension bridye, the longi- 
tudinal girders answering the purpose of, and being equal to, a trussed 
parapet now commonly applied to suspension bridges; but as the 
piers are increased in height, the quantity of material required in the 


transmit intermediate loads to the suspended points. The duty of the | of two spans; the chain extending trom the bases of the land piers | chains and also the deflection caused by their elasticity are propor- 


curved chain is to support the weight of the straight chains and to 


| to the upper part of the centre pier acting as a stay chain when one 


retain them in straight lines; this weight on the curved chain beinga | span only is loaded. ‘The suspended points in the longitudinal girders 
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PATENT DATED 9TH SEFTEMBER, 1857. 
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SHEARING MACHINERY. 
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Tas invention, by James Eastwood and Samuel Lloyd, engineers, of 
Wednesbury, is intended to apply chiefly to the cutting up of old | 
iron and iron bars, without being heated, into short Jengths—the | 
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» MILLER’S SURFACE CONDENSERS. 
PATENT DATED 8TH SEPTEMBER, 1857. 


machine being an improvement upon an invention patented by | Tris is an American invention, by James M. Miller, of Washington, 
Charles May, in April, 1846. Upon a suitable bec plate or founda- | and consists of an arrangement of metal surfaces for condensing 


tion is fixed a short upright or block, to which i3 attached a sta- 


steam and heating the water of condensation. Fig. 1 is a section of 


tionary shear or blade. The travelling shear is fitted on the end of a | the condenser, showing the air pumps; and Fig. 2 a view partly in 
aes or piston rod made to perform the forward and cutting stroke | section of one of the lateral tubes or recesses. The illustration shows 


yy steam or water in a steam or hydraulic cylinder, while wed 


iston is brought back on the pressure of the steam or water behind 
t being removed by weights connected by chains to a crosshead on, 
or connected to the piston or piston rod. By properly adjusting the 
power, a crooked bar, after having been cut, may be straightened by 
the machine. 

Fig. 1 is a side elevation, and Fig. 2 an end view of the machine, 
which is arranged to be worked by hydraulic power; A is a reservoir 
for water, upon which is placed the pump B, which is driven by the 
endless strap ©, leading from a pulley or any suitable motive shaft. 
‘The pump B forces water from the reservoir A, through the pipe D, 
into the cylinder £, within which is fitted the piston F. ‘Chis piston 
is prolonged through the guide block G, and carries at its extremity 
the blade or shear H, which moves up to the fixed blade or shear I; 
J isa bar of metal placed between the moveable and fixed shears, so 
that it may be severed by them on the advance of the piston; K isa 
cross bar connected to the piston and having attached to each end of 
it a chain L, which passes over a pulley M, and supports at its lower 
extremity the end of a second cross bar, to the middle of which is 
connected the weight N; O is a frame or base upon which the 
ey linders, shears, &c., are supported. The action of the apparatus is 
as follows :—The cylinder being empty, and the moveable knife with- 
drawn, the bar of iron to be cut is placed between the shears or blades ; 
the strap C is then placed upon the fast pulley, whereby the pump is 

ut in action and water forced through the pipe D into the cylinder 
E The piston is thus forced forward and with it the moveable shear 
or blade, which severs the iron into two. The strap C is then shifted 
to the loose pulley, and the weight N draws back the piston, thus 
forcing the water from the cylinder E and withdrawing the moveable 
shear or blade. The bar of iron is then moved, or a fresh bar placed 
between the shears or blades, and the process before described 
eqpenet, By dispensing with the pump B, connecting the pipe D 
with a steam boiler, and admitting steam instead of water to the 
cylinder E, the same results may be obtained; or the pipe D may be 
connected with a head of water. By making the hydraulic or steam 


apparatus double-acting and suitably arranging shears or blades, the 
machine may evidently be made to cut when the piston moves in 
either direction. 


the condenser formed of oblong sections of cast iron or other metal 
a, upon which a series of lateral tubes 6 are cast, opening into the 
| central section a, or holes alone may be formed in the section, and 
| the tubes otherwise fastened by brazing, screwing, or bolting. The 
| tubes 4, which form recesses on either side, are formed by attaching 

other tubes 4! within them, the attachment being at the extreme 
outer ends of the tubes 4, as shown in Fig. 2, by which an annular 

space is left between the tubes opening into the centre sections. A 
' second inner tube b'! may be affixed to the inner end of 6!, and others 
| to any convenient number, being placed one within another and 
| attached at opposite ends alternately, so as to form a series of con- 
| centric recesses of any number, leaving on the outside, on both sides 
| of each of these recesses, a water space for the condensation water ; 
the several tubes should be somewhat conical, as in the Fig. 2, and 
the inner one closed at the inner end, as there shown. The attach- 
ments of the tubes may be made by screws, or otherwise, depending 
upon the material of which the tubes are made; this may be iron or 
other metal, cast or wrought. A series of sections like that just 
described may be bolted together by flanges on the upper or lower 
edges, or otherwise firmly attached, the joints being packed, and joints 
broken by a projection from the top of the sections entering the 
bottom of the one above it. In the illustration there are three of 
these series of sections placed beside each other; these may be so 
arranged as to have their lateral tubes to nearly fill the interior of the 
outer case ¢ that surrounds them. This surrounding case may be 
made of thin metal, and contains the water used for condensing. The 
sections thus described rest upon a platee at the bottom, which covers 
another chamber f below, in which are a series of coils of pipe g, one 
coil for each section ; these coils of pipe g pass through the plate e and 
connect with the bottom of the section a, and thence coiling spirally 
communicate with the pump-well, thus uniting the pumps with the 
interior of the sections, The chamber /is freely supplied with cold 
water from the outside, the cold water also surrounding the pump- 





surrounding the sections, which is filled with water, and from whence 


| is kept at a very high degree of heat, to en the boiling point at 
u 











the top, and produces a constantly ascending column by the injection 
from the pumps. ‘he patentee has made the wonderful discovery 
that warm water extracts the heat from steam more rapidly than 
cold water. He explains this in the following manner :—Water is a 
bad conductor of heat when in a quiescent state, and unless the 
globules of vapourised water are at once made large enough to exert 
an active force to pass off in ascending currents, they absolutely 
retard the condensation; after the condensation takes place, however, 
a different state of things exists, then the condensed vapour is to be 
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cooled down by itself, passing over cooled surfaces such as the coil, 
which on an inspection of the apparatus above described, it will be 
seen is provided : besides which, by the gradual extraction of the heat, 
from top to bottom of the apparatus, less expansion and contraction 
of the metal of the condenser takes place at each inspiration of steam. 
The water in the upper section of the case c is hot, the condensed 
steam passing through the pumps into an air chamber /, where the 
air and permanent gases are separated and occasionally let off through 
the stop-cock /'; or instead of this chamber being at this point it 
may be at m, at the top of the condenser case c, whence the heated 
water passes through pipe n to the boiler; thus it will be seen that 
nothing but pure water ever comes in contact with the heated surface 
of the condenser tubes, either outside or inside, and pure water alone 
is supplied to the boiler. The steam from the engine passes into the 
interior of the sections of the condenser through the induction or 
steam pipe p; just before it enters the condenser it enters a receptacle 
under an evaporator i that is employed to supply the waste occasioned 
by leakage, &c., of the boiler and machinery; this receptacle is 
formed of short upright tubes. The evaporator is filled from the 
outside with water from any source, impure or otherwise, through 
pipes &; a pipe r leads from the top of the evaporator down into the 
steam induction pipe i, and all the vapour generated in the evapora- 
tor is conveyed by it into the condenser with the steam from the 
engine, and adds to the supply and makes up for the deficiency made 
by leakage. The contents of the evaporator can be occasionally 
blown off when it gets foul through pipe o. 


Henperson Fonp.—It will be remembered that we some 
time since announced the death of Mr. John Henderson, a gen- 
tleman well known to the public as a member of the late firm of 
Fox, Henderson, and Co., the contractors for the Great Exhi- 
biticn building of 1851, and the Crystal Palace at Sydenham. it 
is with much regret that we now learn that Mr. Henderson's 
wife and daughter are left totally unprovided for, as, although 
that gentleman was making every effort to recommence business, 
he did not live long enough to carry out the plans he had pro- 
jected. Under these circumstances a committee has been formed 
with the view of raising a fund for the assistance of the widow 
and orphan, and an appeal on their behalf is now being made to 


well and valves. Instead of the large and powerful air-pump usually | the public. The numerous important and public works with 
employed, the patentee prefers to use two small pumps; these pumps | which the late Mr. John Henderson was connected during a life 
draw the condensed water from the coils and force it into the case c | of untiring energy and enterprise, cause us to regard his family 


jas having a claim upon the support and sympathy of the 


, the water passes to the boiler. The water surrounding the sections | world, 











Arnit 23, 1858, 








TO CORRESPONDENTS. 

Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol I., price 20s.; Vol. IT., price 16s.; also, Vols. I/I. and IV., price 18s. eath ; 
covers for binding each volume, price 2s. 6d. each, can also be had. Orders 
received by the Publisher, 163, Strand, 

J. E. (Derby). — Will you state in what page of Tue Enctneer the turbine is re- 
Served to, as we have not been able to find the notice to which you allude. 

X. W.—The patent is in the joint names of Womerley and Harvard. The date is 
July 6, 1854, and the number 1479. 

T. E.—Your plan of * mech lly allying” England and France, by means of 
tubular suspension bridges projected from the opposite coasts with immense. piers 
at their seaward ends, and then having skimming vessels plying between such 
towers, the vessels being hauled along by wire ropes crossing the channel and 
passing over rollers attached to buoys anchored in it, and which would stop all 
traffic except under the bridges at the opposite coasts, is really so singularly and 
obviously impracticable that we can do no more than notice it here. We think 
even our correspondent “ H.B.,” favourable as he appears to be to chimerical 
schemes, will not join you in yours, 

Quota — We can only advise you to send your plan to the Secretary at War, 
Whitehall. Your desire to limit the advantages which may result from your 
invention to your own country is a very laudable one. It would, doubtless, be better 
Sor you to run the chance of being privately rewarded by the Government than 
to patent your invention and submit to the disappointment of a patentee unable 
to carry out his invention, 

Does Observer desire his machine copy to be published as well as the MS. ? 

J. R. (Glasgow) — We have no doubt your opponent is right, as there is no reason 
why the small jet should rise higher. In suddenly contracting an opening the 
momentum of the water causes the contracted steam to rise higher for a short 
time, but upon the equilibrium b-ing restored it falls to the level of the first or 
larger jet. 

One of our impoverished readers enquires as to the best cheap treatise on decimals. 
Hoare's Mensuration for the Million, published by Effingham Wilson at \s, 6d., 
will give him a clear insight wmto the triumphs of decimals, and if he can 
afford a small outgoing the Working Men's College will afford him ample oppor- 
tunity for making progress. 

REVOLVING SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sin,—For the information of your correspondent, Richard Roberts, I beg to 

inform you that in the year 1844 I was acquainted with a Mr. John 

Lewthwaite, who showed me drawings of a revolving slide valve, which he 

had p d in conj jon with a Mr. Carr, the two patentees being at 

the date of the patent in the employ of the Great Western Railway Com- 
pany, at Paddington; and ove of the modifications shown to me was 

intended to work both cylinders of a locomotive with one valve, but I 

believe it was never tried. And the same John Lewthwaite, in 1845 or 

1846, shortly after the Gravesend and Rochester Railway was opened, 

showed me the pipes at Rochester station, by which, when an engine was 

wanted in a hurry, he got a steam jet in the chimney, and so got steam in 
about half an hour. 

Whilst the subject of high and low pressure steam is under discussion, 
the diagram I enclose, which is direct from the instrument and not a copy, 
may be interesting to you. It was taken from one of the engines 
of the city corn mills, London, the said engine having cylinders 564 in. 
diameter, and stroke of piston 5 ft. fitted with ordinary D valves, 
worked by Bramwell’s patent expansion gear, You will see that the 
engines not being fully loaded, there was some wire-drawing at the com- 
mencement, that after the steam was cut off—viz., at } stroke, the diagram 
is perfect, and has a sharpness at the corners which I have never seen pro- 
duced by any other motion. The boilers here were loaded at about 25 Ib. 
per square inch, which I believe to be about the best pressure for practical 
use, as with it a fair amount of expansion can be used, without excessive 
strain on the parts of the engine or extraordinary care in keeping pistons 
tight; and after all, imperfect pistons are the grand cause of the general 
failures in the use of high pressure steam. 

The simple reason why locomotives show so great advantage from 
increase of pressure is, that any blowing of the piston is at once discovered 
and rectified, even if it involve @¢xamination two or three times a week, 
which I bave known to be’the ease with “ improved” pistoniny. 

I was very much gratified the other day, when travelling on @ locomotive 
engine, with a driver, to whom I was a stranger ; secing my eye rest upon 
the reversing lever, which was ‘in such a position that the steam would be 
cut off in the eylinders at about half stroke, he thought it necessary to 
make a sort Of apology for not cutting off earlier with a light load by saying 
that, “as one of his pistons was blowing a little, he should do more harm 
than good by Motching back,” é.¢, he would have required a greater 
pressure, and increased the leakage’to such an extent as to far more than 
counterbalanee the advantage of working more expansively, even if the 
leakage did got rua away with the pressure as soon as the steam was cut off. 

It struck me at the time that he knew far more about practical economy 
in working expansively than most people who write on the subject, for I 
have no hesitation in saying that very few pistons that I have seen in 
stationary or mafine.engines are good for anything, anda bad piston will 
upset any amount of calculation as te the effect of expansion. I could 
point to an engine working in London, fitted wi h Bramwell’s motion, in 
which steam of 45 1b, per square Inch (above atmosphere) is used with the 
greatest success and economy; but then the cylinder is nearly new, and the 
piston good, being one of Barton’s old-fashioned metallic pistons, which nad 
been many years on stock. Epwanp Rernyovps. 

Butterley Ironworks, near Alfreton, 17th April, 1853. 

[Wehave received the diagram referred to, which is, as stated, very square; the 
effect of wire-drawing is, however, very apparent} 











CORK FLOATS, 
(To the Editor of The Engineer.) 
Sin,—If Curiosity, in your journal of to-day, wishes any information 
respecting cork we can furnish him with it, We have made acork box, and 
offered to submit it to the post-office authorities; their reply to us to-day is 
they do not consider it expedient to adopt them, We beg toinform you 
that all cork is not of the same buoyancy, and varies much in weight. 
J. E, Brant and Co, 
18, Surrey-square, Old Kent-road, April 16, 1858. 





COMMUNICATING MOTION, 
(To the Editor of the Engineer.) 
Sir,—Can any of your more intelligent readers inform me of the best (if 
more than one) method of accomplishing the following with least loss of 
power by one turn of handle ? 

Three spindles require to be turned: No. 1 once round and back, No 2 
twice round in one direction, No. 3 once round only; each revolution to 
be completed before the succeeding one commences, The information will 
greatly oblige IGNORAMUS. 

Birmingham, April 19, 1858, 





COMMUNICATION BETWEEN GUARD AND DRIVER. 
(To the Editor of The Engineer.) 
Sm,—In Tar EnctNeer of last week an article appeared upon this subject. 
1 take the liberty of suggesting an arrangement which could be carried out 
by those companies who have adopted Thompson's patent high pressure 
gas system; by means of fitting a locomotive whistle to the tube which 
carries the gas under the gnard’s van, an alarm equal to that given by the 
engine whistié may be obtuined. Hice Pressure Gas. 





HARDENING STEEL. 
(To the Editor of The Engineer.) 
Sm,—Can you inform me through Tae Exounger if it be practicable to 
harden thin pieces of steel by galvanism with a liquid carbon; your 
opinion will oblige A Reoviaz Susscriper. 
Manchester, April 13, 1858. 

[There is no such thing as liquid carbon, and swe are not acquainted with any means 
o hardening steel by galvanism.} 
PERFORATED FURNACE DOORS, 

(To the Editor of The Engineer.) 

Six, Obrerving Mr. Dirck's remarks in Tue ENctxeee of the 9th, I shall 
feel obliged if you will allow me to state, that I am well aware that small 
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holes have been made in the fire door of furnaces, for the purpose of 
examining the fire prior to my patent. But I deny that any adequate 
amount of air was admitted through the fire door for the purpose of con- 
stiming the smoke before my patent of 1845 (not 1854, as he states) was 
granted. And it is my intention to support my claim as set forth in the 
specification of my patent; and I warn all persons using such freedom with- 
out license from me. Joun Car. 
Edgeley, Stockport, April 15, 1858. 





MEETINGS NEXT WEEK. 

InstiTvTION oF CrIvm ENoinBEeRs.—Tuesday, April 27th, 8 pm: “On 
Railway Stations,” by Mr, R. Jacomb Hood, M. Inst, C E.; and “ Further 
Explanatory Observations on the Laying of Telegraph Cables,” by Professor 
Airy, Hon. M, Inst. C,E. 

InsTtruTION oF MECHANICAL ENoINEERS.—(Birmingham), Wednesday, 
28th, 4 p.m,:—*“ On Wood Bearings as applied to Screw Steam Vessels,” by 
the President. “ Description of a Horizontal Pumping Engine,’ by Mr. 
Edward A. Cowper, of London.’ “Description of Lemielle’s Ventilating 
Machine for Mines,” by Mr. Samuel Lloyd, jun., of Wednesbury. ‘ De- 
scription of a Hydraulic Shearing Press,” by Mr. Charles Little, of Derby. 

Socrety or Arts. —Wednesday, April 2ist, “On the Progress of the 


Electric Telegraph,” by Mr. C. W. Siemens. Saturday, April 24th, 
Conversazione, 
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HIGH AND LOW PRESSURE STEAM. 


SINCE the time of the illustrious Watt, the question of high 
versus low pressure steam has engaged the attention of 
engineers. It is known that Watt was unfavourable to 
the employment of high pressure in steam engines; and, 
indeed, he opposed it consistently throughout his long and 
successful career. His was the low pressure school, and he 
did wonders with it; and sixty years of progress have not 
sufficed entirely to dissipate the force of his despotic dic- 
tum. At the threshold of the argument, however, we must 
understand precisely what is meant by “high pressure ” 
and “low pressure.” Primitively, low pressure was asso- 
ciated with the condenser, and therefore a low-pressure 
engine was commonly understood to signify a condensing 
engine; and such were the conjoint ideas in Watt's mind : 
—low pressure and a condenser; such also, therefore, were, 
and have been, the conjoint ideas in the minds of his follow- 
ing admirers and worshippers. “ A low-pressure con- 
densing engine,” though correct, reads like tautology ; 
so apt are we to associate, as necessarily linked, ideas which 
are perfectly independent of each other, in the spirit of 
that empiricism which mistakes the propinquity of facts 
for the necessary relation of cause and effect. 

Now, there were other Richards in the field; Richard 
Trevithick, for example. He was a bold heretical Cornish 
man, and he announced his dogma of “high pressure” 
steam, and promulgated and worked at it, in the face of his 
illustrious contemporary. Similarly, we say, high pressure 
was associated with non-condensation, and they grew 
together, and were thoroughly mated in the minds of the 
men of high pressure; though, essentially they were as 
independent of each other as low pressure and condensation 
could be. But they were developed in couples, and in 
couples they continued to be developed, until that which 
was an accident of the time became established as a pre- 
cedent, and was ultimately raised to the dignity of a 
principle. 

We are not now concerned with the antagonistic dogmas 
of the patriarchs of steam, any more than to endeavour +o 
indicate in what manner the remarkable artificial distine- 
tion of “low pressure” and “high pressure” originated. 
Fundamentally, though represented in the persons of Watt 
and ‘Trevithick, the distinction may be traced to the imper- 
fection of the workmanship of their times; when a steam 
cylinder was pronounced a satisfactory job, if not more than 
three-eighths of an inch oval. The less perfect the work- 
manship, the less, necessarily, were the practical facilities 
for converting high pressure into profitable mechanical 
effect. Unconsciously the systems were the creation of the 
time; they were rational or irrational, according to the 
workmanship of the times. When Mr. Watt retired from 
Cornwall, he realised a duty of 20,000,000 lb., raised 1 foot 
by 1 Lb. of coal, in the pumping engines, and he then consi- 
dered the results perfect and unsurpassable. Whereas, in 
1856, the average duty of all the Cornish pumping engines 
amounted to 47,000,000 1b., more than double the limit of 
Watt’s most sanguine expectations. Keverentially we say 
it, Watt was not, more than another man, qualified to dog- 
matise, and this instance is referred to now to exemplify 
the necessity of the exercise of independent judgment, 
throwing aside crotchets, looking all the existing evidence 
in the face, analysing it, and reasoning with a judicious use 
of the imagination, towards future probabilities, and ulti- 
mately advanced and consistent practice. No one has 
excelled Watt in the real practical exercise of faith in facts 
and experience; but it should be recollected that that 
is not all; facts must be generalised and reasoned 
upon; otherwise, the merely practical mind works into 

rooves, and becomes encrusted with empiricism. How 
incapable were the old engineers of dissociating high 
pressure from non-condensation—with exhaustion into the 
atmosphere, or low pressure from condensation—exhaustion 
into a vacuum! Yet, radically, there is no doctrinal distinc- 
tion. In both cases steam is admitted to press upon a 
piston, against an inferior pressure on the other side; in 
both cases the steam may be worked expansively ; in 
both cases there are conditions physical and mechanical 
to be observed, upon the observance of which success is 
contingent ; in both cases the distinction is a distinction 
of circumstances, in which practice must be the arbiter. 

In dealing with the varied and extensive correspondence 
which has appeared in our columns on the question of high 
versus low pressure steam, it is necessary, first, to consider 
the question in its most general aspect, in its relation to 
the properties of steam, in so far as these have been dis- 
covered by direct experiment and investigation ; and in its 
relation also to the general laws of matter and motion, dis- 
covered likewise by direct experiment and investigation. 
It is needful that this should first be done in the face of 


| is more water evaporated into 





319 


the various and conflicting views of the controversialists ; 
for it is only by the aid of general principles, intelligibly 
announced and universally accepted, that we can hope to 
act effectually and usefully upon the mass of the corre- 
spondence, or to unravel the confusion of useful truth with 
occasional error of which necessarily it is composed, In 
doing so, we shall act on the conviction that each corre- 
spondent has done his best, after his own manner, for the 
elucidation of truth and the advancement of useful know- 
ledge, and shall expect that our own observations will be 
read and accepted in the same spirit. 

The subjects for discussion present themselves in three 
parts :—first, the generation of hoat ; second, the generation 
of steam by the absorption of heat; third, the production 
of work by the application of steam-pressure.* Of the 
generation of heat we have little to say in this place, for 
there seems to be no difference of opinion as to the process 
of the combustion of coal, the fuel from which the heat is 
derived, and as to the quantity of heat developed by that 
fuel when completely burnt. With reference to the second 
subject—the generation of steam by the absorption of heat, 
—there is a diversity of opinion, not so much upon the 
total absolute evaporative ror of fuel, as upon the re- 
lative efficiency of the fuel in evaporating water under 
different pressures. It is questioned, for example, whether 
one pound of coal consumed under a boiler can evaporate 
as much water, measured by weight, of course, into steam 
of total pressure 70 1b. per square inch, as into steam of 
35 lb. total pressure per square inch, Mr. Longridge, in 
his recent report on boiler explosions,t argues that if it 
be true that steam can be generated under the same condi- 
tion more economically at an increased “pressure, 
says more economically at 70 lb. than at 35 Ib. total 
pressare, it necessarily follows that less time will be 
required to obtain steam from water of a given temperature 
at the former than at the latter pressure, which is evidently 
impossible. ‘To obtain steam at an increased pressure 
additional fuel must be required.” We fully agree with 
Mr. Longridge, that the supposed greater economy of gene- 
rating steam of higher pressure does not exist in reality ; 
but it does not follow that to obtain steam at an increased 
pressure additional fuel is required. There is some con- 
fusion here, as the process of getting up steam appears to 
be confounded with the process of generation after the 
pressure is reached. There is no doubt that, to get up 
701b, steam in a given boiler from a given quantity of cold 
water, there is a greater absorption of heat than in getting 
up 35 lb. steam; which is apparent from the circumstance 
that the pressure rises gradually from zero to 70 lb. per 
inch, through all intermediate pressures, and, of course 
through 35 lb. per inch, in virtue of. the continuous absorp- 
tion of heat from the furnate and flues. On_,the mere 
question of getting up steam, then, Mr. Longridge is un- 
doubtedly right ; and one reason why there is more heat 
absorbed in rising to the higher pressure is obviously because 
the space for steam in the boiler is practically the same at 
35 Ib. and 70 1b. pressure, and..that, for equal volumes, the 
density or weight of the steam at the higher pressure is 
greater than that at the lower pressare—that, in fact, there 
e same space at the higher 
pressure. ‘The most important reason, however, is, that for 
the production of steam of the higher pressure the tem- 
perature of the water must be ter than that necessary 
for 35 1b. steam. ‘Thus, in raising the pressure from 35 Ib. 
to 70 lb. per inch, the water is, in the first place, raised to 
a higher temperature ; and, secondly, there is a greater 
quantity of water evaporated. According to tables of the 
properties of saturated steam, based .chiefly on Regnault’s 
experiments, the sensible temperatare of 35 Ib. steam, throw- 
ing out fractions, is 259 deg. Fah., and that of 70 1b. steam 
is 3033 deg. ; the temperature of the water from which the 
steam is raised is, under ordinary circumstances, the same 
as that of the steam; and, in raising steam of 36 lb. from 
cold water at 60 deg., it would appear that the water must 
be raised in temperature nearly 200 deg., and for 75 Ib. 
steam it must be raised, similarly, above 240 deg. in tem- 
perature ; that is, one-fifth more heat is required for the 
higher pressure. Besides this, assuming the correctness of 
the generally received opinion (to the absolute truth of 
which, however, we are by no means disposed to pledge 
ourselves at present), 701b. steam weighs nearly double 
35 lb. steam per cubic foot, and thus, in actual evaporation, 
there must be double the consumption of heat at the 
higher pressure. 

Whilst it is thus clear that in getting up steam there is 
the more heat required for the higher pressure, this is not 
a material consideration in the general question of the rela- 
tive economy of high and low pressure, as the excess of 
heat due to the higher pressure, in heating up the water , 
constitutes but an insignificant proportion of the entire 
consumption of heat in ordinary practice. It is an element 
in the consumption of fuel necessary to raise steam pre- 
paratory to starting on duty ; to that it,is confined, and it 
has nothing to do with the generation of steam on active 
duty. On active duty, what we have to consider is, the 
measure of heat required for the conversion of a given 
weight of water into steam, ‘The question, be it re- 
marked, is not as to the heat necessary to generate equal 
volumes of steam of different pressures; but it is concerned 
with the heat necessary to generate equal weights of steam, 
or to evaporate equal weights of water into steam. By 
reference to the generally accepted tables we have the means 
of treating the question. Thus, the total or constituent heat 
of 351b. steam is 1,193 deg., and that of 70 Ib, steam is 1,206 
deg. ; these temperatures may be tuken as measures of the 
quantities of heat that would be required to convert equal 
weights of water into steam of the relative pressures, de- 
ducting, of course, the temperature of the feed-water as 
supplied. If this be taken at 60 deg., as before, the 
quantities of heat actually absorbed will be respectively as 
1,133 and 1,146 for 35 lb. and 70 1b. steam; that is, the 
70 Ib. steam will absorb about 1 per cent, more heat ‘than 








* There is one other subject, too, that deserves’ from every 
practical man the utmost attention and thoughtful consideration, 
we mean the doctrine of heat, and its equivalent, work, and 
to which we hope at some future period to revert. 

+ Tue Encineer, page 111. 
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the 35 lb. steam, showing that the excess of constituent 
heat in 70 lb. steam, as compared with 36 lb. steam, is ex- 
ceedingly small, and scarcely appreciable in practice. 

In this discussion of total heats we have avoided any 
mention of the sensible temperatures of the two steams, 
simply because it is not necessary to mention it, and to do so 
would. be likely to confuse. It may only now be explained, 
that whilst the increase of sensible temperature with the 
sagen materially increases the proportion of heat absorbed 

y the water, as water, it is no measure of the real increase 
of heat in the steam, because steam is so constituted that it 
holds a large proportion of heat in a latent condition, 
insensible to the thermometer; and that the higher the 
pressure of the steam, and the higher the sensible tempe- 
rature, the less is the latent heat ; so that, as the sensible 
heat rises, the latent heat falls, the latter being appa- 
rently converted into the former, and there is practically no 
corresponding absorption of heat. 

Though it may be admitted, however, that in the evapo- 
ration of equal weights of water into steam of various 
pressures, there is no material difference in the quantity of 
heat absorbed,—the constituent heat, in fact,—it remains 
yet to be considered how the communication of the heat of 
the burning fuel to the water in the boiler may be affected 
by the pressure, or, properly, the sensible temperature due 
to the pressure ; that is to say, whether the products of 
combustion are exhausted of their heat as effectually under 
a boiler full of water at a higher temperature as at a lower 
temperature. ‘The real question here is not one of prin- 
ciple, but one of degree; it cannot be disputed that the 
rate of conduction of heat from one side of a metal plate to 
the other bears some proportion to the difference of tem- 
perature on the two sides; and that, as an abstract propo- 
sition, the higher the pressure of steam in the boiler, the 
more fuel is consumed in evaporating a given weight of 
water. But this proposition does not satisfy the inquiry, 
for we have yet to discover whether the rate of consump- 
tion of fuel varies in any material degree with the pressure, 
in practice. There is various evidence that it does not do 
so. Mr. Josiah Parkes, many years ayo, satisfied himself, 
from careful and prolonged experiments, of the practically 
constant ratio of fuel consumed to water evaporated, under 
an ordinary boiler, at various pressures, 60 1b. per square 
inch downwards. Our correspondent, Mr. Hopkinson 
(January 8th), quotes the results of experiments, in which 
steams of 30 lb. and 60 Ib. total pressures were raised by 
8 lb. and 84 lb. of cozl per cubic foot of water, respectively, 
showing 6 per cent. extra consumption for the higher 
pressure. In the absence of the particulars of the trials, 
we may possibly account for the excess by the extra 
temperature of the water in the boiler in getting up 
steam. Mr. Craddock (February 26th) states that his 
boiler evaporates 12} lb. of water per lb. of coal, into steam 
of 85 1b. total pressure ; and, again, “ Analysis” (March 
12th) mentions a boiler working at 2001b. pressure, and 
evaporating 12 Ib. of water per pound of fuel, or one 
eubic foot of water by 5:2 lb. fuel—performances, we dare 
say, which it would be difficult for any low pressure boiler 
to surpass. In locomotive practice, with pressures of 
80 lb. to 120 Ib., 10 lb. of water are frequently evaporated by 
11b. of coke, or even by 11b. of coal, an at completely 
burnt; a ratio of 9 lb. of water to 1 lb. of fuel is common. 
We are reluctant, however, to lay any great stress upon 
special data, knowing that the apparent evaporative per- 
formance of a boiler may be greater than the real per- 
formance. But it is fair to assume that the percentage of 
bona fide evaporation is as considerable at the higher 
pressures as at the lower, for the tendency to prime, at 
higher pressures, is not so great as at lower pressures ; and 
there is no doubt that, in general practice, the superiority 
of one pressure over another, in respect of the evaporative 
efficiency of facl, cannot be established. 

Before leaving this branch of the discussion, it may be 
observed that there are a variety of circumstances, much 
more important than the pressure under which steam is 
produced, which affect the evaporative ratio, which we 
can but mention in this place. The proportion of the 
grate-sarface to the heating surface is a circumstance of 
prime importance; affected by this proportion there is 
another circumstance, the rate of combustion per square 
foot of grate, or per square foot of heating surface ; the 
efficient absorption of heat being vitally affected by the 
intensity with which it is generated. Mr. Clare (April 
9th) mentions a very striking example of the influence of 
intensity of combustion on the absorption of heat. He 
found that when the furnace of a marine multitubular 
boiler would melt zinc, the products of combustion, at 
the other end of the tubes, would melt tin—proving as he 
believed, that the gases in the smoke-box were two-thirds 
as hot as the furnace; whereas, when the furnace of a 
locomotive boiler would melt cast-iron readily, lead could 
be melted in the smoke-box, but not zinc—showing, he 
argues, that the gases in the smoke-box had only one- 
thirtieth of the heat of the furnace. We quote his account 
of the difference in his own language, and, not caring at 
present to analyse it, we perceive, broadly, the prime in- 
fluence of intensity of combustion on the absorbing power 
of the boiler. Mr, Clark adduces, in “ Railway Machinery,” 
numerous practical results of the performance of locomotive 
boilers, establishing the same general conclusion, that the 
proportions of the different clements of the boiler to each 
other, the strength of draft, and the rate of combustion, are 
the elements which, in fact, regulate the evaporative ratio, 
irrespective of the circumstance of pressure. | When it is 
considered that the temperature within the boiler may not 
exceed 300 deg., and varies not more than from 250 deg., 
at 30 lb. total pressure, to 320 deg., at 90 Ib. total pressure ; 
whilst the temperature in the flues is frequently double 
those just numed, after leaving the boiler, it is, we think, 
apparent that the rate of absorption of heat into the boiler 
cannot be materially affected by the variation of tempera- 
ture due to varying pressure. Mr. C, W, Williams (March 
26th) quotes the instance of the “ heater” used in the ex- 
periments at Newcastle, which had 320 square feet of 
heating surface, and which utilised only 50 deg. of the 
heat of the products of combustion, which entered it at 600 
deg. , 


The comparative magnitude of the circumstances which 
rule the evaporative efficiency of boilers is altogether so 
considerable as to preclude, in practice, the element of 
pressure as an influential cause of the variety of their 
evaporative efficiency ; and we suppose that we may, 
by general consent, accept it as admited, that practically 
the evaporative efficiency of boilers is independent of the 
pressure under which the steam is generated. 


EAST INDIAN RAILWAYS. 


THE time appears to be fast approaching when the pro- 
gress of our vast Indian empire will be a matter of the 
deepest interest to almost every class at home, whether 
politicians, merchants, military men, or engineers. It is, 
no doubt, true, that ever since the first establishment of our 
power in the East, there have always been a few men who 
have become absorbed in the welfare of the people of India, 
and have looked with intense interest to every step we 
have taken in the advance of their civilisation, in the pro- 
gress of their commerce with this country, and towards the 
cempletion of their public works either for improving the 
means of transport or for increasing the productiveness of 
their soil; but this interest has not been universally felt by 
the public at home, owing, perhaps, mainly, to its almost 
hopeless exclusion from taking any active part in the 
government of India. Whatever ovr national impulses 
may have been, we have habituated ourselves to look 
almost with indifference upon what has been going on 
in India from a sense of our utter helplessness either 
for good or for evil, in directing, controlling, or influenc- 
ing, even in the smallest degree, the movements of that 
ponderous and slow-moving machine known as the Indian 
Home Office. Hundreds, or thousands of us may have 
lived, and all but died, in India, and have become more or 
less conversant with the wants of the Indian people, and the 
errors of their rulers, and have, perhaps, over and overagain, 
devised means for remedying existing evils; but what of 
all that? no one of us perhaps has had any better opportu- 
nity of controlling the vicious eccentricities of the Indian 
Board, who have prevented our experiences becoming prac- 
tically serviceable, than Mr. Rarey had of controlling those 
of the celebrated “ woolly horse ” of the American prairies. 
Our oil of cumin and lump of sugar have been in one hand, 
wherewith to operate on the irascible natures of some of 
the members of the board, and a pungent in the other to 
urge into activity the dormant tendencies with which 
others are afflicted ; yet for all this we have never had a 
chance of testing our abilities; we have never been allowed 
to take the board into a stall with the view of doing it 
good, by whispering in its ears, or by applying any of our 
other remedies, and of turning it out an enlightened, saga- 
cious, and docile animal, as we probably might have done. 
A change, however, has come at last. If the unmanage- 
able quadruped in question is not threatened with utter 
annihilation, it has at least been effectually knocked over ; 
and experience proving that when a man is down he may 
be kicked, almost with impunity, a parliamentary select 
committee has actually been agreed to, for the purpose of 
inquiring into the causes of the delay in the construction of 
railways in India. Mr. Mangles of course objected. He 
trusted that, as it was proverbial that “ threatened men live 
long, * * * that his own existence might still be protracted ;” 
and took the favourable opportunity of referring to the fact of 
there being a very thin house, all but counted out, in proof of 
the “attention which affairs of importance connected with In- 
dia might be expected to receive at the hands of Parliament.” 
It appeared that there had been about 300 members present 
during two discussions which took place earlier in the even- 
ing, the one concerning the port of Dublin, and the other 
onjthe duration of Parliament, the latter being, as Mr. 
Mangles said, “amere flash in the pan ;” whilst there were 
fewer present just then than the number of East India Diree- 
tors he had been in the habit of addressing, when there were 
only twenty-four of them. We must say that this looked bad, 
and afforded a fair subject for comment; but, considering 
this remarkably thin attendance, how great must have been 
the honourable member’s surprise when, without a division, 
the select committee was agreed to. The friends of Indian 
railway progress have certainly had a narrow escape of 
their interests being overlooked ; and, had they failed in 
having the committee appointed, we must say they would 
have Kuaivel their fate. As it is, however, let us congra- 
tulate ail whom it may concern that at length there seems 
a probability of the causes of delay in the construction of 
Indian railways being fairly laid before the public. We 
have on several occasions given vent to expressions of dis- 
gust at the miserable circumlocution of the Home Office ; 
and the examples of vexatious impediments thrown in the 
way of railway progress instanced by Mr. Liddel, to whom 
we are indebted for bringing forward a motion for the 
appointment of the select committee, include those to which 
we have ourselves referred. It is generally known that, 
from the beginning of the year 1851, when railways were 
fairly commenced in India, up to the present time, only 
some 300 miles of line have been opened, which gives an 
average of about forty miles per annum, although it is true 
that, at the commencement of the mutiny, there were as 
many as 1,100 miles either completed or in course of con- 
struction. ‘This slow progress is the more remarkable when 
we consider that 44 and 5 per cent. have been guaranteed 
by the Indian Government upon all the capital required 
for these undertakings, and, moreover, that a given amount 
of capital will, as far as railways are concerned, accomplish 
in India about five times as much as it will do in this 
country. There can be no doubt that Mr. Liddel, on Tuesday 
last, in moving for the select committee referred to, fairly 
made out a case against the slothfulness of the Indian 
Home Office ; and were cireumlocution a rarer thing than it 
is, it would be difficult to imagine by what process so 
much time could be consumed between the proposal of a 
scheme and the permission being given to carry it out, if all 
persons concerned were really, as they are professedly, 
anxious to avoid unnecessary delays and further the pro- 
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her of such important undertakings as the railways of 
excepting electric telegraphs, to bring all the provinces 
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of India into closer union, and to thus secure, in the most 
effectual way, the happiness and presperity of the people. 

We cannot pretend to notice the whole of the special 
cases to which Mr. Liddel referred in urging the n« cessity 
of some inquiry being instituted into the system of control 
exercised by the Indian Government over companies en- 
gaged in constructing lines in India. It has been fre- 
quently acknowledged by ourselves and others, that the 
working officials in India are not by any means so much to 
blame as the system upon which they are compelled to act 
in their dealings with the engineers of the railway com- 
panies. Most of the engineers appointed by the Indian 
Government to superintend railway matters abroad, are, it 
is true, more military than civil engineers, and so, perhaps, 
although their experience is sometimes very varied, not so 
well qualified for the work they have to perform as they might 
be. For all this they have usually been found to be most 
conciliatory in their demeanour towards the railway com- 
panies’ engineers, but, nevertheless, so fettered with in- 
structions upon which they are compelled to act that it is 
stated no man, even at a salary of £2 per month, can be en- 
gaged by the companies’ engineers to work upon any of the 
lines without their sanction. This is certainly a worse 
state of things than has generally been supposed to exist, 
and it is high time to alter it. It isa melancholy fact that, 
if an engineer in India requires certain articles, he has to 
make a requisition, which has to pass through five or six 
departments before it is sanctioned, and the same course 
had, until within the last few months, to be followed in this 
country. Proceedings such as these are said to have fre- 
quently caused a delay of sixteen and eighteen months, when 
stores have been required from England, before the sanc- 
tion of the Government could be obtained to purchase them, 
and when the things ordered have been finally obtained, 
the lapse of time has frequently rendered them useless. 

With regard to the question of the Indian Government 
undertaking the construction of railways in India, we quite 
agree with those who believe that, under those circum- 
stances, the progress of those works would be even slower 
than at present. We should, in all probability, have had 
fewer number of miles opened, fewer lines projected, and 
those actually completed, finished only at a much higher 
cost than the ones already sanctioned. Of course, no one will 
deny the right of the Indian Government to exercise some 
control over those charged with the construction of railways 
in India, considering that it guarantees payment of interest 
on the cost of constructing the lines, and that a desire to do 
the work in the best and most creditable manner might 
sometimes tempt the engineers to go a little beyond 
their means in carrying out their works; but it 
becomes a very important question as to what 
amount of control the Government should exercise. 
Clearly it could never be intended, as Mr. Ayrton said, that 
“control should be exercised in the manner it had been, by 
a daily interference in all the detailed proceedings of the 
Company’s engineers.” It would be worth while to con- 
sider whether engineers, who might be subject to the ap- 
proval of the Indian Government, could not be left with 
confidence to carry on the works of the companies employ- 
ing them in any manner they considered best calculated to 
effect the completion of them at the most reasonable cost, 
bearing in mind the terrible losses arising from delay ; and 
especially as this very delay has in almost all cases been 
the sole cause of excessive expenditure whenever it has 
occurred. As matters now stand, the Indian Government not 
only decides what lines shall be constructed, but also when 
and how they shall be constructed, and has frequently, 
like putting the cart before the horse, elected that certain 
portions of a line, those farthest from points of shipment, 
should be made first, which should really have been made 
last. This was the case with the Bombay and Baroda line, 
the upper portion of it being authorised to be constructed 
first, which necessitated the transport over-land, of all 
the materials of construction, which might have been much 
more readily moved along the line as it progressed. 

In conclusion, we have only to say that we rejoice that 
the appointment of a select committee has been agreed to. 
If :t should turn out, to the surprise of every one except 
the Indian Home Government, that it has not been in 
fault, still no harm can be done by directing other eyes, save 
those schooled in routine and circumlocution, upon the 
details of management of those great works upon which 
the progress of India so much depends; or, in other words, 
in letting the public know what the “system” is, and in 
affording it the opportunity of determining what it ought 
to be. 


. SAFETY IN PREPARATION, 


Ir may be thought by some that the political relationship 
in which England stands towards other nations of Europe 
is not a fitting theme for discussion in the columns of a 
journal so peculiarly scientific as THE ENGINEER, and we 
should coincide with such conclusions if the times were not 
exceptional. Since 1848—the year of revolutions—so 
many startling changes have taken place in the aspect of 
continental affairs, that the most studious devotees of 
science cannot have failed to notice them. The wreck of 
nations, and the crash of states, must of necessity attract 
the attention of all. It is impossible to isolate one’s self, 
Archimedes like, from the turmoil and the din of war, and 
to pore, regardlessly of passing events, over abstruse pro- 
blems in geometry, or the mysteries of scientific axioms. 
Perforce we are compelled to be observers of, if not actors 
in, what is taking place around us. We must be pardoned, 
then, for alluding to foreign politics in the place usually 
devoted to the consideration of matters totully different 
therefrom. 

To us it seems that the fanciful notion of universal har- 
mony among nations, so ardently longed for by all philan- 
| thropists, becomes daily less and less likely of realisation. 
| Instead of the prophesied beating of “swords into plough- 
| shares,” and of “spears into pruning-hooks,” we see on 

all hands the reverse taking place. Everywhere the noise 
| of “hammers closing rivets up,” and the note of “ prepara- 
| tion” are heard. So far from great armaments being at a 
discount, and arbitration at a premium, as about the year 
1851 we were so frequently told they would be, we find 
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exactly the opposite state of things flourishing. Even this 
country, which prided itself but the other day upon being 
in the vanguard of civilisation and of peace, is competing 
with a powerful rival in the preparation of military and 
naval forces, which, if brought into antagonism, will retard 
human progress indefinitely, and defer the era of peace to 
the Greek Kalends! It is not possible then, and it would 
be folly if it were possible, for the scientific classes of this 
kingdom to be indifferent to international questions. It is 
not enough that Englistmen prefer quiet, they must take 
means to ensure to themselves that luxury. The existence, 
within a few hours’ sail of our coasts, of a splendily 
equipped steam navy, more powerful than our Own ; of an 
army, comprising more than half a million of men, the hos- 
tility of whose commanding officers to us has been but too 
plainly shown ; and of a monarch who has not at all times 
been particularly scrupulous as to the means of accomplish- 
ing his ends—the existence of these, we say, are sufficient to 
excite thought, if not apprehension, in the breasts of all 
patriots, whether scientitic or not. : 

The Government, we are aware, is alive to the necessity 
of keeping up to a proper strength the Channel Fleet, in 
which our safety from surprise and danger is centred; but 
it behoves the public also to take care that the Govern- 
ment adopt the proper means of doing this. The navy, 
like the army of England, has been too much abused by 
those in whose hands patronage and power have been 
placed, for it to be manned and officered as_ efficiently as it 
ought to be. Favour rather than metit, influence rather 
than competency, have been the stepping-stones to promo- 
tion, and we may perchance find that the results of this 
system of injustice may prove as disastrous afloat as they 
were ashore in the Crimea. What is required at this june- 
ture, when the irresponsible will of one man may involve 
us in a contest immeasurably more consequential to Great 
Britain for good or evil than any in which she has ever 
before been engaged—what is required is, that there be 
nothing hollow or unsubstantial in the personnel of our 
naval staff. We want men—not uniforms. Let the Minis- 
try look to this. Lord Derby occupies an office of enor- 
mous responsibility. There are times when the barque of 
state appears to glide over the stream of time without need 
of pilotage, or even a look-out man on the prow, and when 
the premier’s post resembles a sinecure. ‘The present is 
no such time; there are threatening clouds in the distance ; 
the barometer is sinking, ani the portents of a storm are 
visible above the horizon. Woe betide the captain and the 
evew who do not make preparations to meet the elements 
of strife, which may at any moment assail the gallant ship 
they command. Witha navy properly manned and handled, 
there is no risk of our shores being violated by the fleet of 
invaders; without it, we are at the mercy of foemen who 
would not hesitate to tread out the only sparks of real 
liberty that are visible in Europe. We are not alarmists 
but patriots, and hence the anxiety we feel for the main- 
tenance of our floating citadels and their garrisons in such 
efficiency as shall deter an enemy from any attempt at 
their destruction. Let it be made possible for the man 
who treads the forecastle to pace eventually the quarter- 
deck; and brave hearts and strong arms will be found 
in abundance to do the work which it is possible will have 
to be done, and that ere long. 


THE DEBATES ON THE NAVY ESTIMATES. 


THe presentation of the Navy Estimates to the House of 
Commons generally elicits numerous speeches, both from 
those members who know little, and from those who know 
nothing, concerning the state of our navy and dockyards., 
The production of the ensuing year’s estimates by (ie new 
First Lord, Sir John Pakington, offered no exception to this 
rule, as the debates on the evenings of Monday the 12th 
inst., and Monday last, the 19th iust., most plainly prove. 
The impression produced upon the general reader by the 
discussions which ordinarily oceur on these occasions is be- 


wildering—a consequence which results from the great | 


recklessness of the honourable gentlemen who share in them. 


The privacy with which all the details of our naval depart- | 
ments are carried out, while it certainly has the merit of | 


avoiding everything like parade or ostentation on the part 
of the administrators, is, at the same time, the occasion of 
so much doubt and suspicion, that both un-official naval 
men and knowing civilians seem to take a malicious delight 
in falling tooth and nail upon official men, when these 
opportunities periodically offer themselves. 
the unfortunate public-——whose money these gentlemen in- 
variably vote away, notwithstanding their differences—fre- 
quently finds itseif furnished with an almost interminable 
report of mistaken, extravagant, and contradictory state- 
ments, 

It becomes our duty, therefore, to notice these debates, 
and to endeavour to afford trustworthy information re- 
specting the several questions mooted in them. Let us 
commence with the frank, luminous, and courageous speech 
with which Sir John Pakington opened the discussion—a 
speech of which men of all grades of political opinion have 
spoken with unqualified eulogy. Our remarks will, of 
course, be confined to subjects which relate to our ships and 
dockyards, and to the machinery used in both. 

In accounting for the great difference that exists between 
the present annual estimates and those of former years, Sir 
John made reference to the increase in the dimensions and 
burdens of ships of the present day, and to the universal 
application of steam power to them—two considerations 
which resolve themselves into one, the former being, in 
fact, a direct and necessary consequence of the latter. He 
next mentioned, with disapprobation, we are glad to say, 
the monstrous practice which has so uniformly been resorted 
to of late years, of paying off our ships after short periods 
of service. It is high time this costly custom were brought 
to an end; and, as it cannot well be unless marine engines 
and their boilers are constructed to last mach longer than 
many of them at present remain in repair, it is to be hoped 
that the energies of the steam department of the Admiralty 
will be strenuously exerted towards their improvement. 

Sir John next presents a vote of £50,000, “ to be spent 
on hired labour, and in making up extra hours” in the dock- 


The result is, | 


yards. Now, to this vote in excess for exigencies, we have 
nothing whatever to object; but we do not hesitate to say 
that its application to “ hired labour” would be attended 
with inevitable extragavance. Inourdockyards, as elsewhere 
—and we speak from experience in connexion with both—the 
hired labour of mechanics has always been found much 
more costly and unsatisfactory than the labour of the regu- 
lar workmen in “extra hours.” In our dockyards, even 
more than elsewhere, is this true, first, because of the very 
marked difference that exists between the work in the 
royal yards and that to which hired men are accustomed ; 
and, secondly, because only the worst mechanics can ever 
be induced to accept, temporarily, the comparatively low 
pay of the dockyards. 

The next vote presented was one of £250,000 for steam 
machinery. ‘The votes for this purpose have been very large 
recently, in consequence of the extended use of steam as a 
motive power, as mentioned above. During the last six 
years we have spent £4,000,000 upon it. ‘The consequence 
is, we have acquired much costly apparatus, which, as our 
readers do not need to be told, requires great care in its 
use, in order to prevent its premature wear and destruction. 
The present Government have, therefore, resolved—and 
they deserve the thanks of the country for having 
resolved—to appoint a limited commission of scientific 
men to investigate the condition of this machinery, 
and to report upon the best course to be taken with 
regard to it. “I do not mean to imply,” said Sir John, 
in announcing this commission, “that there is any 
neglect on the part of those who are charged with it. 
On the contrary, during the short visit I recently made to 
the dockyard, everything I saw was of a nature to convince 
me that the greatest care is taken of it; but I do not think 
that anything but good can arise from the dockyard officials 
being made aware that they are liable to have their conduct 
occasionally overlooked and supervised ; and it is only a 
wise caution on our parts to institute some inquiry as to the 
best means of preserving in an efficient state that which 
has cost the country so much.” We shall anxiously look 
for the names of the members of this commission, for whom 
Sir John so generously smoothes the way, because, if they 
be men of known skill and experience, their appointment 
will, doubtless, be responded to with good feeling on the 
part of the dockyard officers; whereas, it they be men of an 
inferior class, their mission will excite jealousy and heart- 
burnings, from which nothing but evil can result. 

The next vote was £578,415 for new works. This is a 
subject which demands a more extended investigation than 
we can give it in this place. The estimates of Sir Charles 
Wood contained items of £25,000 and £15,000 respectively 
for the purchase of land near Devonport and Haslar. 
These items Siv John Pakington has struck out, as he “ does 
not see any reason why they should be taken this year.” 
Sir Charles Wood, however, subsequently gave him a 
reason, and a very good one it was. He said—* ‘The 
longer you delay the purchase of land, the more you would 
have to pay for it in the end. As soon as you 
made up your mind that an extension (of a dockyard) was 

needed, you ought to purchase the land that would be 
| required for it.” This is not an unfounded suggestion. 
| In confirmation of it, we may refer to the fact that very re- 
| cently the War Department, in making a purchase near 
| Gosport, had to give £240 per acre ior land which they 
| themselves had sold not long previously for £10 an acre! 

The last vote proposed by Sir John Pakington was that 

| of £410,000 for transport service. This was £85,000 less 
| than had been proposed by Sir Charles Wood, £45,000 
| having been taken off the estimate for freight, and £40,000 
| off that for coals, the latter reduction being consequent on 
| the former. 
| Let us now turn to the criticisms and suggestions which 
| followed the speech of the First Lord. Sir Charles Napier 
| was the first to offer both. After eulogising Sir John’s 
| speech as “ the best and clearest of all” he had ever heard, 
|and complimenting Sir Baldwin Walker, the present Sur- 
veyor of the Navy, “than whom a better officer, whether 
; asa sailor, a builder, or an administrator, did not exist, 
scarcely the country through,” he said he -had not the 
smallest doubt that in ten years it would be found necessary 
| to build iron ships, or ships with iron sides, “ like Napoleon's 
| floating batteries, which would drive all three-deck single 
ships out of the service.” He then renewed a suggestion, 
(which, we happen to know, has been for some time in his 
| thoughts,) and recommended the Admiralty to take an old 
three-deck ship; to reduce the weight of her masts, guns, 
and stores ; to bring her down to one deck, and to line her 
sides with iron plates sufficiently thick to resist shells ; then 
| to take another three-deck ship, with all her guns and stores, 
| to place the two within musket range, and then fire away, 
| and see which would be destroyed first! As this experi- 
|ment would involve the expenditure of some hundreds of 
| lives, we think that even a Napier can scarcely hope to 
| force it upon the Admiralty. 
| But although Sir Charles Napier proposes an imprac- 
| ticable experiment, his suggestion for cutting down line-of- 
battle ships, and arming the reduced hull with thick iron 
plates, deserves consideration, particularly as it was re- 
newed by Lord Clarence Paget in the debate of the 19th 
instant. ‘The latter officer, in the course of his remarks, 
quoted from a pamphlet of Captain Moorsom’s to the fol- 
lowing effect :—* The question of applying wrought iron 
defences to ships of war is merely one of relative weight, 
and may be stated thus:—Supposing that the Dake of 
Wellington, 131 guns, was razeed, so as to leave only her 
lower deck battery, the weight removed in hull and guns 
would be about 1,200 tons; now, to case her all round with 
foar-inch wrought iron plates, extending 26 feet from top 
to bottom, would require a weight of less than 1,000 tons, 
and it is therefore clear that there would be no difficulty 
whatever in constructing iron-cased ships carrying one tier 
of guns, having all the sailing and steaming qualities of 
our present three-decked ships; and there cannot, I think, 
be a doubt that the iron-cased single-decked ship would be 
a more formidable vessel than the wooden three-decker, 
either as opposed to ships or forts.” There is much fair- 
ness in this statement, but it is evident that Captain Moor- 
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som has not thoroughly grasped the whole question, In 





the first place, it is not true that the weight removed from 
a th ecked ship in reducing her to a single-decked 
vessel is greater than the weight of the iron required to 
arm the portion of the hull which remains; at any rate it 
has been found to be otherwise in instances which have 
come to our knowledge. And the 1,200 tons mentioned by 
Captain Moorsom as the estimated weight of the upper 
part of the Duke of Wellington seems to us to be too large 
an amount, for we find it difficult to believe that the mere 
upper works and armament of the shipin question weigh half 
as much as the entire hull of a first-rate, or nearly as much * 
as the hull of a 50-gun frigate, and from papers before us 
we find that the total weight of the Caledonia’s (a first- 
rate’s) hull is but 2,466 tons, and that of the Vernon 
frigate but 1,386 tons. Captain Moorsom has probably 
neglected to consider also the weight of the additional 
fastenings which would be requisite to sustain 1,000 tons of 
metal upon the sides of aship. But even granting the 
accuracy of his data, we cannot assent to the assumption 
that the iron-cased single-decked vessel would be so un- 
questionably superior as he supposes. There might doubt- 
less occur circumstances in which she would possess superior 
advantages, but, while the fleets of other nations are con- 
structed of wood only, we can readily conceive of many 
conditions in which the multiplied guns of the unmutilated 
ship would be of far more value than the iron defence. 
Let it not be understood, however, that we wish to see the 
suggestion under notice slighted; on the contrary, we would 
willingly aid in bringing about a useful solution of the 
question, for, although we see difficulties respecting it of 
which others appear to lose sight, we have but little doubt 
that in some form or other the adoption of iron ship de- 
fences will, ere long, be forced upon us. ‘The fact of the 
Emperor Napoleon having, during the last week only, 
resolved to build two frigates upon the principle, will, in all 
probability, hasten the trial of it in our own navy. The 
subject is, and has for some time been, under the consider- 
ation of the Surveyor of the Navy. 

The speech made by Lord Clarence Paget during the 
debate on the 12th inst., was remarkable, for, if tru y re- 
ported in the Z'imes, it contained several misstatements re- 
specting the existing steam-ships of our navy, and a very 
false estimate of the results which it is possible to obtain 
by changing the character of those vessels; but as these 
points were discussed in an article which appeared in our 
last number, we shall not again enter upon them here. 

The low speed attainable with the Diadem, was noticed 
by several members, and, as her engine power is 
very far superior to that of some larger ships which 
nearly equal her in speed, their observations are per- 
fectly just and natural. From all that we can learn of 
the matter, we are led to suspect that the fault lies rather 
in the screw-propeller than in the form of the ship. Every 
one knows perfectly well how important a part the trim 
and the handling of the sails of a sailing ship play in bring- 
ing out her qualities; and many of our readers will, we are 
confident, agree with us in believing that the form of the 
screw, its pitch, and the depth of its immersion, are points 
upon which the speed of a screw steam-ship very much de- 
pends. Indeed, when this Diadem herself was first tried, 
and found unexpectedly slow in her steaming, an engineer, 
who had knowledge of the vessel, threw out in our hearing 
suggestions resembling those we have just mentioned. For 
our own parts, unless we have good evidence that the 
Diadem sails as well as steams badly, we shall expect more 
from changes in connection with her propeller than from 
any other alteration. The comparatively light draught of 
the ship would render it difficult to secure proper immer- 
sion for the screw, and unless this is obtained the desired 
speed will not, we fear, be acquired. 

The only other observations that appear to us to call for 
remark, are those of Mr. Lindsay, the member for Tyne- 
mouth, who was, we venture to submit, somewhat unrea- 
sonable in his requisitions. Earlicr portions of the debate 
had shown the evils that result from building ships of green 
timber—in other words, from not having a Jom supply of 
timber in stock in the dockyards for use as occasions for it 
arise—and yet, when the vote for timber is brought for- 
ward, Mr. Lindsay commences his speech with the demand 
that the names and descriptions of the ships for which it is 
required shall be inserted in the estimates! The hon. 
member further suggested that a premium of at least £1,000 
should be offered for a ship capable of attaining greater 
speed, with larger capacity for guns and stowage than any 
at present in existence. Now, really, this would be a mere 
waste of “at least £1,000,” because, if the conditions 
named are to be the only ones fulfilled, every shipbuilder 
in England, and thousands who are not shipbuilders like- 
wise, could produce in a week the design of such a ship! 

The conclusion we draw from the whole debate is, that 
the hon. gentlemen who at present discuss with the Govern- 
ment the state of the navy, bring too little care, too little 
scrutiny, too little information, and too little reflection to 
the task. If any one of them would bring a due amount 
of these to bear upon the subjects discussed he might do the 
State some service. But until this is done, we fear that we 
shall have to adopt the extremely conservative policy of 
recommending our readers to have greater faith in the 
Government than in the gentlemen who so inconsiderately 
criticise them. 


THE MANCHESTER COTTON SUPPLY ASSOCIATION, 


Tuts association, at the close of its first year’s labour, 
finds itself two thousand pounds in debt, having spent 
double its income; can show comparatively little result 
from its labours, having been thwarted by untoward events 
and being engaged in sowing seed for a futare harvest ; and 
has bitterly to complain of the neglect or half-hearted sup- 
port of those immediately interested. Nevertheless it has 
been vigorously and judiciously exerting itself, and has 
laid the foundation for results of an important character. 
Believing that India was the most promising field for 
increased cotton supply, the association first turned its 
attention to that quarter. A deputation waited on the 
Government, the India Board, and the Board of Control 
with propositions for establishing a Board of Public Works 
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for India, with power to borrow twenty millions for expen- 
diture on roads, bridges, railways, tramroads, piers, landing- 
stages, increased facilities for navigating the rivers and 
estuaries of India, and for works of irrigation, the income 
to be apportioned for interest and redemption of debt, and for 
re-investments. The Indian mutiny, however, prevented 
this scheme being duly considered, and the association was 
compelled to content itself with recommending, as a tem- 

orary measure, the expenditure of £300,000 by the East 

ndia Company in works of this sort, with a promise that 
they should at once have attention, and with further ask- 
ing the company’s consent for the employment of native 
capital in additional works of a similar character. These 
proposed works are of course relative to the most important 
cotton producing districts, but they are not at all intended 
to supersede the first proposal when political changes shall 
render it practicable. 

By the courtesy of the Government, the association has 
been permitted to make inquiries of our consuls at all 
likely places throughout the world as to the probabilities 
of cotton cultivation. Some of the most favourable replies 
have been received from Aleppo, the Dardanelles, Salonica, 
Damascus, Jaffa, Cos, Cyprus, Rhodes, Thessaly, Crete, 
Durazzo, Sidon and Caiffa, in the Turkish Empire ; from 
Carthagena and Havana; from Syra, in Greece; from 
Monrovia, in Liberia; from Lagos and Fernando Po, on 
the Coast of Africa; from Vera Cruz, Zacatecas, and 
Acapulco, in Mexico; from Central America; from 
Bolivia ; from Algiers, Philippeville, and Bona, in Algeria; 
from Riohacha, in Venezuela; from Woahoo, in the 
Sandwich Islands; and the Moorish Provinces from 
Tetuan, Laraiche, Rabat, Saffi, Mazagan, Dar-el-Baida, 
and ‘Tangiers, thas opening up a field of boundless extent 
to the labours of the association, and the hopes of the 
manufacturer. 

During the year one hundred tons of cotton seed have 
been distributed to the following places :—Alexandretta, 
various places on the banks of the river Indus, Kandy, 
Ceylon, Pernambuco, Broussa, Turkey, Borneo, Tangiers, 
Morocco, Tunis, Havana, Algiers, Lagos, Bight of Benin, 
Vera Cruz, Mexico, Fernando Po, Syria, Macedonia, 
Monrovia, Aleppo, Dardanelles, Jaffa, Guatemala, Cyprus, 
Rhodes, Carthagena, Cos, Turkey, Thessaly, St. Michaels, 
Tangiers, Morocco (for the Consul General), Sidon, Caffa, 
and Constantinople; besides numcrous shipments to Dr. 
Livingstone and other individuals having facilities for its 
distribution. The association contemplate that much of 
the cotton this seed will produce will have to be cleaned 
by machinery the association must supply. 

A specially encouraging account was received from her 
Majesty's consul at Lagos, Mr. Campbell, with an offer that 
he would come over personally to explain more at length the 
best means of obtaining supplies from thence, an offer the 
association gladly avails itself of. 

The association states that the consular replies show that 
the introduction of cheap English goods has, in many places, 
totally superseded native manufactures, and destroyed the 
cotton cultivation, no foreign demand having sprung up for 
the raw cotton when it was no longer necded for home use. 
This is the case especially along the Mediterranean border, 
where labour is both cheap and abundant. Efforts to re- 
suscitate this abandoned cultivation are recommended as 
likely to result in a considerable accession to our supplies of 
cotton. 

‘The association is in possession of important information 
respecting the cotton growing capabilities of the South Sea 
Islands, but has not the means of extending its efforts to 
them at present. It hopes much from the introduction of 
a better quality of cotton which it has been able in many 
instances to introduce. It has also done something in im- 
proving the methods of cultivation, and the machinery em- 
ployed, by obtaining an essay on the subject with suitable 
drawings of the tools and implements required by the cul- 
tivator, which has been extensively circulated over the 
world. 

The association has met with all desirable sympathy 
from our own Government, but is exceedingly disappointed 
by the apathy of millowners and cotton brokers, who, while 
within a few days of a total cessation of their operations 
by the exhaustion of our entire cotton supply on several 
occasions during the last year, yet neither bestir themselves 
in the matter nor supply the association liverally with 
funds to do the work for them. 

We can account for this partially, at least. An impression 
is abroad that the dearth of cotton comes of over-manufac- 
turing, and that the trade will never again be in a thoroughly 
healthy state till there is a more accurate adjustment of the 
supply and demand for manufactured goods. Wherever 
this impression obtains, no very active co-operation can be 
expected. Then, again, it is thoroughly English that 
nobody should move till a great crash comes. Somehow 
we are all so intent on our own business that publi> ques- 
tions do not attract the attention they merit. Iv must, 
however, be obvious that a cheap and stable supply of so 
important an article of our manufacture as cotton, on the 
prosperity of which a larger proportion of our people are 
dependent than on anything else, is to us all, without an 
exception, a matter of great moment; and that any efforts 
for the attainment of this ought to receive cordial support. 
The Cotton Supply Association is vigorously and wiesly 
doing a much-needed work, and we are sure it deserves 
well ofall, and especially of all engaged in the cotton trade. 


PROPOSED EXHIBITION IN 1861. 


SINCE we referred to this subject some weeks since, it has 
been under the consideration of the council of the Society 
ot Arts, who, bearing in mind the part which the society 
took in originating the Great Exhibition of 1851, have 
considered it to be their duty carefully te examine various 
suggestions for holding an exhibition in 1861 which 
haye been submitted to them, As the result of these con- 


siderations, the council have, at a recent special meeting, 
resolved :— Phat the institution of decennial exhibitions 
in London, for the purpose of showing the progress made 
in industry and art during each period of ten years, would 
tend greatly to the ‘ encouragement of arts, manufactures, 
and commerce.’ That the first of these exhibitions ought 





not to be a repetition of the Exhibition of 1851, which must 
be considered an exceptional event, but should be an exhi- 
bition of works selected for excellence, illustrating especially 
the progress of industry and art, and arranged according to 
classes and not countries; and that it should comprehend 
music, and also painting, which was excluded in 1851. 
That foreigners should be invited to exhibit on the same 
conditions as British exhibitors. That the council will 
—— to consider how the foregoing resolutions can be 
st carried into effect.” 

Weare glad to find that the opinions we ventured to put 
forward in connexion with this question have received the 
support of the council of the Society of Arts, as expressed in 
the above resolutions ; and we hope that in their hands the 
project may be carried out with that degree both of success 
and utility which we believe may be reasonably expected to 
arise from such an undertaking. 

The propriety of the decision that at least the first of 
the proposed exhibitions should not be in any way a repeti- 
tion of the exhibition of 1851, cannot for a moment be doubted, 
although the possibility of a revival of that enterpise at some 
future time is believed in by not a few, and the council of 
the Society of Arts have Hes Ae left this an open ques- 
tion. Their object in attempting an exhibition in 1861, 
as the first of a series of decennial exhibitions, would ap- 
pear to be the provision of a supplement to their annual 
exhibition of inventions, the want of which must often 
have presented itself to many. 

In this annual exhibition of inventions we have an op- 
portunity provided, on the one hand, for the inventor to 
make known his ideas and suggestions for improvement, 
and, on the other hand, for the practical man to become ac- 
quainted with these new ideas and suggestions. Every 
one almost, who has devoted any attention to the subject 
of inventions connected with the useful arts, will have ex- 
perienced the difficulty of ascertaining the history of the 
rise and progress of an invention, or of its decline and fall 
when brought to the test of practice. This is true with 
regard not only to the general industrial public, but also 
with regard to particular sections of it, and is, we believe, 
a great obstacle to progress. For, after all, in ninety-nine 
cases out of a fed ans the value of an invention cannot 
be decided upon theoretically. It may be admirable in 
principle, perfect in science; but the practical man will | 
ask, and rightly, too,—‘* How does it work?” This simple 
question involves the determination of so many points 
which practice alone can decide, that some opportunity of 
making known to the general industrial public the re- 
sults that have been obtained by the adoption of —— 
inventions would not only be a great boon to all engaged 
in such pursuits, but would also tend considerably to ad- 
vance the industrial arts. 

Such would seem to be one of the main results to be 
anticipated from the plan proposed by the Society of Arts. 
Other results of perhaps equal importance may also be 
looked for, more especially since the exhibition is not to be 





restricted to the industrial arts, but will also include the | 
fine arts. 


Nothing appears yet to have been done with regard to | ak Seno Gelatin. 


the arrangements for this proposed exhibition. One of the 
first things to be decided upon will be the place of exhibi- 
tion, aud with regard to this particular we will venture to 
propose the question, how far would the Crystal Palace at 
Sydenham be available for such a purpose, and how far 
would it be appropriate to have the exhibition held there ? 


REVIEW. 


Tracts upon National Promotion of Art and Science —No. 1.— 
The National Gallery Difficulties solved, at a cost of Righty 
Thousand instead of a Million Pounds, by retaining the 
Pictures of the Aucient Masters in Trafalgar-square ; removing 
the Schools and Exhibitions of the Royal Academy; conso- 
lidating the Vernon and Turner with the Sheepshanks Pictures 
at Kensington, and circulating superfluous Pictures in the 
Provinces. London: Longman and Co. 


THIS is a concise, compact, and tersely written tract upon 
the most vexed of national questions. Its parentage and 
purpose are not difficult of decision, but we are none the 
worse disposed to it on that account. ‘The writer takes, if 
not very broad and commanding views of the matter, yet in 
the main very useful and sensible ones; and though he has 
evidently an object to serve, yet that object is a legitimate 
one, and one having a somewhat important bearing on the 
spread of art-knowledge in the country. He does not 
venture even to suggest a final solution of the great question 
of “where and what shall our National Gallery be,” but 
takes the lower and more practical ground that something 
is obliged to be done, and soon, what shall it be ? 

The urgency of doing something has now become great, if not in 
realising the beau ideal of a National Gallery of Art, at least in 
housing properly the present national collections of pictures, The 
nation is spending much above twelve thousand pounds a year in accu- 
mulating Italian pictures, which, for present want of room in Trafalyar- 
square, cannot be well seen. The collections of Vernon and ‘Turner 
can only remain in Marlborough House in their,comparative obscurity 
for another year, when, for the ¢hird time, they must be removed else- 
where, as Marlborough House is given by Act of Parliament as the 
residence of the Prince of Wales, 


The writer thinks that a number of facts combine to 
point out the National Gallery as the depository of our old 
masters only. ‘The late commissioners were unanimous 
upon one thing, and one only: “that it is not expedient to 
break up or remove the collections of ancient sculpture 
or archwology in the British Museum.” No space, there- 
fore, is required in Trafalgar-square for any of the British 
Maseum collection. Three of the commissioners only voted 
to retain the site of the present gallery for national pictures. 
If retained it must be enlarged; but how this is to be done, 
like their predecessors in 1848, the commissioners do not 
venture to point out. Our author, however, does, and 
beyond this shows the probable disappointment that would 
ultimately come out of that course. 

The commissioners do not say how, but refer to the statesmen of 
1848, who, in the first place, had in contemplation to “ make use of the 
whole of the present interior, due regard being paid to the convenience 





of the Royal Academy in providing suitable accommodation elsewhere ; 
and next, to occupying space in the rear.” 

The cost of carrying out these measures may be estimated perhaps 
as follows :— 

Compensation to the Royal Academy for removal, say... £60,000 

Value of ground estimated by Mr, Pennethorne at 160,000 


£220,000 

This amount does not include the cost of reconstructing St. Mar- 
tin’s Workhouse on another site, or of rebuilding the barracks, It 
wou'd be a moderate estimate to put the cost of these reconstructions 
at another £100,000, 

This total of £320,000 is exclusive of any outlay for new buildings 
for the National Gallery—an unknown amount, which the reader 
may place at any figure he pleases; but, judging from the cost of the 
Houses of Parliament and the British Museum, it would not be safe 
to put it at less than £700,000. 

" ar space thus to be provided would be about three acres and a 
ait. 

The commissioners have not reported what pictures the National 
Gallery is to contain, or what room they ought to occupy. It is, there- 
fore, quite impossible to say that the space suggested would be enough 
some tifty years hence for objects so undefined. 

The British Museum occupies eight acres and a half, and in less 
than thirty years has outgrown its buildings. 

Looking to the great present and unknown future outlay in obtain- 
ing and using this space, it would seem to be far more prudent to 
deal with the National Gallery in its present state, and to limit its 
ae, than to leave its scope undefined, and enter upon an unknown 
outlay. 

The present object is the exhibition of ancient pictures; and in 
order to have something definite to deal with, the question—W hat 
should be done to accommodate the present.and any future ancient 
pictures? may be examined. 

The first means of obtaining more space would be to take the 
rooms occupied by the Royal Academy, and, indeed, it is certain that 
the House of Commons would require this to be done first. While 
the House would, doubtless, vote any reasonable compensation to the 
Royal Academy, it would hardly be willing to begin a great and un- 
certain outlay for land and buildings until the whole of the present 
interior had been used. This was the first step proposed by Peel and 
Hume, in 1848, 

The whole of the present building would provide ample accom- 
modation for years to come, for all the ancient pictures which it is 
desirable shouid be collected in one spot. It might be consicered as 
the tribune for the nation’s pictures wherein to displace its very 
choicest possessions in works ef art, rather than as mere historical 
illustrations of pictorial art. As fresh acquisitions were obtained, the 
less valuable specimens might be drafted elsewhere, and be lent or 
given to provincial galleries. There should be no more sales. The 
sale of the Kriiger pictures got rid, at a very depreciated value. of 
pictures which would have been highly useful in other galleries. The 
sale was a failure, as was predicted. It has been suggested that the 
nation from its own stores of pictures might well do for the provincial 
towns what private possessors have been accustomed to do for the 
British Institution in London, and have recently done so liberally for 
Manchester. Besides, the metropolis, with its population of three 
millions, might well have galleries at its extremities. The district of 
Victoria-park has even far more need than Charing-cross of the moral 
emollient of art. 

We may not quite like the architecture of the outside of the build- 
ing at Trafalgar-square, but the inside is sufficiently lighted and 
otherwise well adapted for exhibiting pictures, whilst its subdivisions 
into rooms promote useful and convenient arrangements. 

This measure is recommended by common sense and economy. 
A vote of sixty thousand pounds paid to the Royal Academy would 
thus realise all that is necessary for an adequate exhibition of the 
ancient masters. 


But now we have to find accommodation for the Vernon 
Mr. Sheepshanks has fixed his 
pictures at Kensington, whence they cannot be removed 
without forfeiture to Cambridge. The nation has land 
here. Why not unite them, and so carry out Mr. Sheep- 
shanks’ idea of a gallery of British art. 


The erection of the Sheepshanks Gallery has proved how a building, 
in every way suitable for exhibiting pictures both by day and night, 
may be constructed at a very moderate cost. The cost of the Sheep- 
shanks Gallery is said to be under £4,500. Anexpenditure of £20,000 
would provide ample accommodation for the Vernon and ‘Turner 
pictures at Kensington. The work could be completed in twelve 
months, so as to enable Marlborough House to be given up to the 
Prince of Wales at the period settled by Act of Parliament. 

By the union of the Vernon and Turner and Sheepshanks gifts, 
foundations for a good National Gallery of British Art would be laid; 
and the consolidation of these collections at Kensington, and the old 
pictures at Trafalgar-square, would enable the proposal for lending 
works to the provincial towns (suggested by Mr. Sheepshanks) to be 
carried out more extensively than it could otherwise be done. 


This proposal of Mr. Sheepshanks to lend works to the 
provincial towns is of extreme importance educationally. 
It would virtually make the Gallery available to the 
whole kingdom instead of shutting it up in the metropolis. 
We understood that it was intended to begin at once to do 
this, on the Sheepshanks’ pictures being hung, and do not, 
therefore, quite understand why the plan should wait for 
the accomplishment of a new scheme ere it is put in 
operation. If the authorities at Kensington were to begin 
their system of loans without delay, we should be all the 
more inclined to second the proposal for giving them con- 
trol over an enlarged collection. 

The writer has three other points to offer :— 


It should not be overlooked that the growth of a collection of 
modern art demands much more space than a collection of ancient 
art. Modern art is always extending, while ancient art, in its 
amount, cannot be increasing. This is a reason for placing the 
collection of modern art in a spot where its development would not 
be stopped for want of space, but where there is ample room to 
encourage further gifts which doubtless will be made. “ 

Mr. Panizzi and Mr. Newton have recommended the separation of 
ancient and medieval or Christian art, leaving the ancient art at the 
British Museum, and uniting its medieval acquisitions with those of 
the Science and Art Department at Kensington. This separation will 
no doubt soon be carried into effect, and the proposal to keep the 
ancient paintings distinct from the modern, as indeed they are now, 1s 
quite an analogous proceeding. At Paris the ancient pictures are in 
the Louvre, whilst the modern are in the Luxembourg. At Florence 
there are three picture galleries; so at Munich. 

Much may be said against the tiresome effect of an overgrown 
accumulation of similar matter in one spot. Everyone must feel that 
it is possible to have an overpowering amount, as at the Louvre aud 
elsewhere. As a means of extensive popular instruction, several 
galleries in several places would be more useful than a single one, 
however complete. To centralise the pictures of Windsor, Hampton 
Court, Greenwich, Dulwich, Trafalgar-square, British Museum, and 
Kensington, and place them in Trafalgar-square, or even in the central 
spot for London — Smithfield — would be a misfortune, and diminish 
their utility. 

Under a grand, but somewhat hazy and undefined aspect, the late 
Report on the National Gallery points to an expenditure of at least a 
million of pounds sterling, but it makes no immediate provision for 
the pressing necessity of housing the Vernon and Turner pictures; 
while, in a practical point of view, the present pro »gal would ere 
effect to the Commissioners’ Report, and accomplish all that the put ic 
1s really likely to want for many years, for a sum not exceeding 





























ao is 4S 





THE ENGIN See 


ee ee ee 





£80,000. Except, the removal of the Royal Academy, which, on 
behalf of the more vigorous and healthy development of its teaching, 
both in schools and by public exhibitions, seems to be most desirable, 
no existing arrangements to which the public is accustomed would be 
ane ing now proposed is clear and defined ; it is not grand, and 
the cost is comparatively trifling, which can be no objection with the 
present calls upon national expenditure. By following it the nation 
would obtain ample space, in the shortest time, for two distinct and 
not overgrown collections—the ancient and the modern—while a sys- 
tem of distribution to the provinces of superfluous specimens would be 
established, which would exalt the national pictures from a merely 
metropolitan to a truly national use. 

There are singular omissions in the tract. It speaks of 
the need there is of galleries in the extremities of the 
metropolis, as at Victoria-park—-an excellent suggestion. 
We should be glad, however, to know whence they are to 
come, when Kensington has absorbed all the available 
pictures. The present seems an excellent opportunity for 
founding district galleries when we have to deal with 
three distinct collections. Why not begin to carry out this 
excellent suggestion by locating the Vernon Gallery at the 
extreme end of the metropolis to Kensington ? 

We may as well confess that we feel a little uneasy at the 
acquisitiveness of Kensington, and at the very obvious 
determination there is, by all means, to carry out its plans. 
We have observed for some years past the numbers of 
visitors to its exhibitions weekly paraded before the public. 
Now appears the intended use of all this, for it is one of 
the writer’s strong points that “ It cannot be said that the 

ublic will not visit the Vernon and Turner pictures at 
Kensington,” &c. We are convinced that there are fore- 
gone conclusions in influential quarters as to what Kensing- 
ton is ultimately to be, and that this tract is the next step 
in the enlightenment of the public on the question. It 
may be all right, and we dare say it is, for we have great 
contidence in the department, but before we commit 
ourselves to a great scheme in detail we really should like 
to know something about the ultimate end. 





CHEMICAL. 
COMPOSITION OF SEWAGE; ITS AGRICULTURAL VALUE AND 
INFLUENCE ON THE WATER OF RIVERS. 


ALTHOUGH several chemists have analysed sewage, the results 
that have been obtained mostly refer to sewage collected under 
different conditions, and do not, in any way, represeut the mean 
composition. Results of more general applicability are, how- 
ever, highly important in connexion with the subject of town 
drainage, and consequently the referees appointed by the First 
Commissioner of Works deputed Dr. Hofmann and Mr. Witt, 
the chemists to the Museum of Practical Geology, to undertake 
amore special investigation for the purpose of obtaining the 
requisite data, 

The Savoy Sewer was chosen as representing the average of 
London sewers. Since the dilution of sewage, as well as the 
volume discharged, varies considerably within the twenty-four 
hours, the sample collected for analysis was composed of equal 
volumes collected every hour during the twenty-four. ‘I'wo 
quautities collected in May and June were found to contain : 





| Total solid con- 
} nts. Suspended. | Dissolved, 
Grains per gallon.| 


“ —- | - H 


Names of Sewer. 





| Mineral,| Organic, Mineral, |Organic. 


| Mineral.) Organic. 
| 





23°52 | 10°58 | 8-35 


Savoy Street “ 6618 | ' 55°61 | 20°17 
} | | 
owe oe} 7842 | 32-83 | 19-23 | 13-55 | 58°89 | 19:33 
Mean ..) 72°30 | 30-70 | 14°90 | 10°05 | 57-29 | 19-75 
1 





Sewage from other sewers was also examined, for the purpose 
of controlling these results, 
: : aT Wa Sukhi naddtaacisiriaa will ta ls 
| Total solid con-) suspended, | Dissolved. 





























} 
. } tents. | 
Names of Sewer. F node \Grains per gallon | T le ; pe ———----- 
| Mineral, ‘Organic. Mineral. Urgan.| Min. ‘Organ, 
} 
Savoy.afterstorm| 2°15 a.m, | 188°49 | 108°48 — f— pe ir 
Falcon ve 1:25 p m. | 40°15; 3°99] 1-94] 1°60) 38-21) 2-38 
Farl (1110 am. | 4611 |) 2-74 1°46 | 1.42) 44°65 | 1-32 
Fieet ‘11245 p.m.| 51:30 | 1692 | 19-30 | 1086 | 32-00! 5-26 
ype ..| 8:45 pam.| G08! J4-40] 9-18 | 6-20] 50°90| 8-20 
meteor TN avam. { 163-68 | 3982 | 110-54 | 35-46 | 58-14 | 4-36 
King’s Scholars .}. 10 am. 47°23} 17°75 | 14°59 | 12°04 | 32-64! 5-71 
” ” 7°45 p.m. 69 24 | 22°26 | 25°91 | 16°19 | 43°34) 7-07 
” ae ‘ 10 a.m, 145.05 35°98 | 110°48 | 30°85 | 34°57) 5°23 
Northumberland | 10 a.m. | 71°33} 8876 | 16-09 | 26-40! 55-24 | 52-36 
oF R Oa.m. 7911 | 6551 | 21-48 | 35-42 | 57-62 | 30-09 
” » 10 a.m 81°70, 6623 |. 1444 | 25°04 | 67-26 | 41-19 
St. Paul's... 1297 | jiietlghiossg 
Leicester sewage §8°82 | 20°79 | 
Edinburgh., ..! | 80°93! 51°77 | | | 





All these results refer to sewage taken at the outfall of the | 


sewers. Excluding those results which refer to sewage taken 
under abnormal conditions, the mean of these results for 
London sewage (95 grains per gallon) is much the same as that 
obtained in the case of the Savoy sewer, and agrees tolerably 
with the results referring to Leicester and Edinburgh. 

As a mean of these results obtained for the sewage of the 
Savoy sewer, the constituents that have any agricultural value 
were ; 

Grains per gallon. 

Nitrogen.. .. Ae 6-76 = 


: ae a = 8-21 Ammonia. 
Phosphoric acid ..  .. 1°85 = 4-01 Phosphate of lime. 
Pott 2533238 ode Me ee 103 

Organic substance . 3070 


And their per centage in the dry solid contents was: 


ie stage lel el ig 7°98 seee by oar} _ 
4 { insoluble 1°27 nope 
Phosphate of lime soluble... 263 32 
Potash... os oe ebtimsihcn ce 2 Ob ° 31 
Organic substance .. .. ee» 30H det 1 


Consequently the value of the dry solid contents of the sewage 
would be £6 per ton, as compared with guano at £11 per ton. 
That portion of the total solid contents that was suspended 


contained 
Grains per gallon, 
ek ll ata? ee ooue 2 1.10 Ammonia, 
oric a ob 150 = 0°33 Phosp 
Organic substance 10°950 i sl 
the per centage of valuable manure constituents being 
Ammonia as oo os ve ee ~ «426 
Phosphate of lime ,, oe oe 127 
Organic substance .. +. 55°89 


Consequently its value would be about £3 per 


a iy, ton; and as the 


suspended to dissolved substance was as 26 to 77, the 





| 








proportional value of the suspended and dissolved substance in 
one ton of the solid substance of the sewage will be 


Zs 4 
Suspended substance .. ob 015 8 
Dissolved - 6 ae 65 3 

£6 0 


This result is of considerable importance in showing that at 
least six-sevenths of the constituents of sewage valuable for 
agricultural purposes are in a state of solution, while the sus- 
pended substance has comparatively little value. 

In the natural condition one hundred tons of sewage would 
contain 


lbs, per ton, a d. 

Suspended substance -. 8272 at £3 0 0 = 2 2% 
Dissolved ss oo ee". =15 44 
Total .. 32367 ,, £600 =17 7 


Then, adopting the estimate of the referees that the average 
flow of sewage iuto the Thames is 95,000,000 gallons daily, it 
follows that as about 220 gallons of sewage weigh one ton, the 
value of the sewage discharged into the Thames will be 


£ 
Daily .. ee 3,796 
Yearly.. «+ 1,385,540 


By calculating the amount and gross value of manure con- 
stituents in the excretions from a population of 2,600,000 persons, 
a very similar result is obtained for the annual manure value of 
the sewage, viz., £1,444,177. 

Both these results are higher than that obtained by Mr. 
Campbell in his estimate. viz., £836,834; but Mr. Campbell did 
not assign any value to the non nitrogenous organic substance, 
while Dr. Hofmann and Mr. Witt allow it to have a value of 
£1 per ton. 

Thus taking into consideration the amount of valuable 
manure constituents passing into the sewage from other sources 
than the excretions of the inhabitants, the gross value of the 
sewage of London for agricultural purposes may be safely taken 
at about one million per annum at the present time. 

Among the data required to be furnished by thisinvestigation, 
were special results as to the preparation of manure from 
sewage, showing the amount of manure substances separated, 
the value of the product, as compared with yuano or farm 
yard manure, and the cost of production, The results are 
especially interesting, since they appear calculated to settle 
definitively this much-debated question. 

Four methods were selected for examination. 





1. Treatinent of sewage with lime. 

2. Treatment of sewage with a mixture of lime, sulphate of | 
alumina, and charcoal, (Stothert and Gotto’s method.) 

3. Treatment of sewage with charcoal by filtration and agita- 
tion. (Jasper Rogers’ and Richard Dovers’ methods.) | 

4. Treatment of sewage with a magnesian salt. (Sir James | 
Murray’s method.) 

In the experiments with lime forty gallons of sewage were 
mixed with lime, in the proportion of twenty grains to the 
gallon, and previously slaked with about a pint of the sewage. 
In about an hour the liquid had become tolerably clear, and 
after three hours it was drawn off. It was still opalescent, the 
whole of the suspended substance had not been removed, and it 
was by no means perfectly deodorised. Apparently, the use of lime 
was more efficacious on fresh sewage than on such as had under- 
gone putrefaction. 


Mineral, Organic, 
Composition after treatment with lime. 45 68 40 34 
Amount of substance separated ° 15°65 48°42 


The deposit thus obtained gave on analysis :— 
Per cent. 

1°55 =: 1°88 ammonia, 

2°93 == 6-35 phosphate of lime, 

43-95 
And would consequently have a money value of £1 18s. 83d. 
per ton. It was most likely owing to the greater concen- 
tration of the sewage operated upon that the money value 
of this product was s» much greater than that of the 
Leicester bricks, or the sewage manure made at the Clifton 
union, which, calculated in the same manner, was in the 
former case 15s. 5d. tou 17s. 5d., and in the latter, 16s. 9d. 
per ton. Therefore, these experimental results are very much 
more favourable to the possibility of making manure from 
sewage than the actual results obtained in practice. 

The use of sulphate of alumina together with lizne was found 
to have a most striking effect in coagulating and separating the 
suspended substance rapidly. The clear liquid, however, still 
eotained mach organic substance, and it certainly was not 
deodorised. 


Nitrogen. 
Phosphoric acid 
Organic substance 


jCompusition of sewage, 
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Grants of Provisional Protection for Six Months. 

498. Marx Smiru, Heywood, L in looms for 
weaving.” 

508. JEAN Tukopore Courier, Paris, France, “Treating vegetable fibrous 
matters, to render them applicable for the manufacture of paper and 
pasteboard, and in ted therewith.”—Petitions recorded 
12th Murch, 1858, 

526. Jostan Akep and Joun Crastres, Halifax, Yorkshire, “ Improvements 
in the arrangement of machinery or apparatus for warping and beaming 
yarns for weaving.”—/etition recorded 15th March, 1858. 

588. Joun Tawor Pitman, Gracechurch-street, London, “ Improvements in 
the manufacture of soap, and in the apparatus connected therewith.”—A 

ication from Campbell Morfit, Baltimore, Maryland, United States. 

589. Joun TaLsoT Pirman, Gracechurch-street, London, “ Improvements in 
the modeof preparing and moulding clay into bricks tiles, pipes, and other 
similar manufactures.”—A communication from a citizen of the United 
States.”— Petitions recorded 20th March, 1858, 

a 3 ee sional clienater’ a London, “ Improvements in 

e metallisation of objects for the electrotype or lastic o 
—A communication from C. P, Nezeraux, how, i—_~s ar rit 

598. James Wricut, Alfred-place, Newington-causeway, Surrey, “‘ An im- 

proved method of, and apparatus for, punching rolled metal plates and 
angle iron.”—A communication.—Petitions recorded 22nd March, 1858. 

622. WitttAM Woop and Ropext Woop, Radcliffe, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for spinning, doubling, and sizing yarns 
or threads."—Petition recorded 24th March, 1858. 

634, James YounG, Knaresboro’, Yorkshire, “Improved apparatus for sig- 
nalling on railways by day and night.”— Petition recorded"25th March, 1858, 

638. WituiAM Moxon, Jomn Cuayton, and Samve. FEAKNiey, all of Blue- 
pits, | hire, ** Imp in hinery for paying out electric 
telegraph cables, ropes, and other like articles.” 

640. Joseru PARKES, Birmingham, Warwickshire, “ An improvement or 
improvements in eyelets.” 

642. Rosert More Burr, Fairfield Works, Bow, “Improvements in the 
manufacture of night lights.”—Petitions recorded 26th Murch, 1858. 

646. Vicror Francors JEANNE and Epmonp Micugt Germain Maxrix, Paris, 
France, ‘* A machine for breaking stones.” 

650, Josern Busug.ut and THomas Waiaut, both of M ter, L hire, 
“Improvements which make grids for covering openings, through which 
fuel is deposited, in vaults or cellars, se'f-secaring.” 

652. WittiaM Tuomas Eugy, Broad-street, Golden-square, “‘ lmprovement 
in cartridges.” 

654. JEAN AnTorne Victor Bung, Paris, France, ‘‘ Improvements in weigh- 
ing machines.”—Vetitions recorded 27th March, 1858. 

658. WituamM Gaknert and CuristorHer GreLparp, Low Moor, near 
Clitheroe, and Joun Du@vate, Blackburn, Lancashire, “ Improvements in 
looms for weaving.” 

660. WILLIAM Cuapwick, Bury, Lancashire, ‘‘ Improvements in the hoods o 
tops, and in the footsteps and bearings of ventilators.” 

662. Josiva Hortox, Smethwick, Staffordshire, * New or improved ma 
chinery to be employed iu punching metals.” 

664, Jzan CLaupr Duranp, Pimlico, Middlesex, “An improvement in the 
manufacture of chain cables.” 

666. Groner Paterson, Glasgow, Lanark, N.B., “‘ Improvements in appa 
ratus for effecting bustion of fuel, and the consumption or pre 
vention of smoke, applicable to boiler furnaces.” 

668. Wituiam Davies, George-street, Chick's-buildings, and Tuomas Harper, 
Brewery-house, Broadplaines, Bristol, “‘ Improvements in apparatus for 
cutting soap.” — Petitions recorded 20th March, 1858. 

670. Freperic Roninsox and Epwarp Corram, Pimlico, Westminster, “ lm- 
provements in hydrostatic and other presses.” 

672. Wittiam Weatvens, Elswick Villas, Newcastle-upon-Tyne, “‘ Improve- 
ments in parabolic governors, and in the mode of applying the same to 
steam engines.” 

674. Tuomas Steven, Tuomas Rew, and Tuomas Frew, Glasgow, Lanark, 
N.B., ‘‘ lmprovements in making moulds for castings.” 

676. WALTER George Wuitenean, Birmingham, Warwickshire, “A new or 
improved waterproof paper.” 

678. WiLLLAM OLDFIBLD, Skipton, and Thomas Oepen Dixon, Stecton, York- 
shire, ‘ Improvements in gas burners,”—/etitions recorded 30th March, 1858, 

680, Joun Muserave, jun, Globe Lron-Works, Bolton-le-Moors, Lancashire, 
“The application of the heat from the furnaces of singeing or dressing 
plates to generating steam and drying purposes, and improvements in the 
construction of such furnaces.” 

682. Josertt WARNER Duce, Wolverhampton, Staffordshire, ‘‘ Improvements 
in locks and latches, and in attaching knobs to lock and Jatch spindles.” 
684. James Heywoop Wuirengad, Royal George Mills, Saddleworth, York- 

shire, ** Improvements in making woollen bags.” 

686. James Mercer, Liverpool, Lancashire, “ linprovements in the manu- 
facture of leather.” 

638. Hexxy Napier, Hyde-road, Ardwick, Manchester, “‘ An improved pro- 
cess in the production of volatile oil of resin.” 

690. Ronsxt Perex, Dundee, Forfar, N.B., “ Improvements tn gill ma- 
chinery for the preparation or manufacture of textile materials,” — Peti- 
tions recorded 31st Murch, 1853, 

692. Antonio PeLEez, Mortimer 
provements in hydraulic i 

693. Emitx Avoustin CoLerte, Dieppedalle, near Rouen, France, “ Hash- 
ing meat with a mechanical chopping-board.” 

604. Arruur Perks Dapiry, New Hall-street, Warwick, and Nraemag 
Broven, Pirmingham, “An improved buckle or metallic adjuster for 
adjusting braces, belts, garters, and such like articles of dress.” 

695. FERDINAND Rarmarn TAVERNIER and Joseri AM¥DEE FRANCIS TAVER- 
NiER, Rue St. Dominique, St. Germain, Paris, France, ‘* Improvements 
in machinery for combing wool or other fibrous materials.” 

696. Francois Juues EmiLe Oosreruinck, Paris, France, “An iniprove 
valve or plug fur the passage of water or other fluids,” 

697. Henry Warp, Hamburgh, “ Improved hi 
liquids from organic substances,” 

698, WittiAM Epwarp Newton, Chancery-lane, London, “ Improved ma- 
chinery for manufacturing corks.”—A communication, 

699, Henry Beytixy, Horton, Bradford, Yorkshire, “ Certain improvements 
in machinery or apparatus employed in preparing and spinning worsted 
and other fibrous substances.” 

700. Tuomas BOARDMAN, Pendlet 
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ALLCcock, Stockport, Chester, ‘ Improvements in looms.” 
701. Cuances GourLkY Russeut, Manchester, Lancashire, “Improvements 
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Grains per, Grains per 
gallon, | gallon, 
Mineral. | Organic. 
: h 
‘lotal contents. .. —_ 71°33 | 88°76 
After treatment » oe 5017 | 37:56 
Substances separated, .. é 2161 51-02 
The deposit thus obtained gave on analysis. 
Per cent, 


1°21 <= 144 ammonia, 
+» 3°97 = 8°60 phosphate of lime. 
«+ 35°97 
And its money value was £2 23. per ton, while that of the 
manure prepared by a similar method by Mr. Manning had, 
according to Dr. Penny's analysis, a money value of only 
£1 16s. 54d. per ton. ; 

In the treatment of sewage with charcoal it is considered that 
very little effect can be supposed to result from absorption of 
gases, since charcoal exercises this action only when dry. When 
wet, however, it has still the power of separating organic and 
even saline substances from solution. By the filtration of sewage 


a charcoal the suspended substance would also be sepa- 
rated. 


Nitrogen .. .. os 
Phosphoric acid, 


Organic substance .. 


(To be continued.) 





A State Quarry Licnrep witha Gas. — The slate quarry of 
Samuel Holland, Esq., situated at Festiniog, Merionethshire, has just 
been successfully lighted with gas, by Mr. George Walcott, engineer. 
The tunnel to the different levels in the mountains containing the 
quarry is driven through the solid rock to a much greater length than 
at any of the other Welsh quarries, and the slate is procured from a 
series of caverns, artificially forme’, inside the mountain. Oatside 
the principal tunnel, the little gas apparatus has been fixed, consist- 
ing of a D retort, ten inches by four feet six inches long, the flues 
being so adjusted that it will heat in a few hours, and by an arrange- 
ment of the dampers the retort can be heated at any part required. 

@ gas is conveyed through a tunnel &0 yards long by a one-and-a- 
half inch pipe, and thence distributed through branch pipes to all the 
different tunnels and caverns. ‘The pipes are fixed by hooks to the 
rook let into wooden plugs. The burners are made stationary lights 
in the tunnels, but in the slate openings or caverns there is brought 
into use universal joints, &c., as well as vulcanised india-rubber tube, 
with moveable stands, which enables the workmen to move the light 





where they may desire. Liverpool Courier. 


in 'y or apparatus for printing.” 

702. Tuomas Frepexrick Ropinsox, Halifax, Yorkshire, “ Improvements in 
apparatus for cutting cork.”— Petitions recorded lst April, 1858 

703. THomMasS GREENSHIELDS, Little Titchfield-street, Loudon, ‘ Improve- 
ments in treating ammoniacal liquor produced from coal in making gas, 
and obtaining use‘ul products for making artificial manure.” 

705. Vixornt Gacur, Nantes, France, *‘ An improvement in the constru c- 
tion of steam engines for the use of vessels.” 

706. ANTONIO PELEZ, Mortimer-street, Cavendish-square, London, 
circular cutter.”—-A communication, 

707. ANTONIO PELEZ, Mortimer-street, Cavendish square, London, “ A new 
steam piston for horizontal and vertical engines.”—A communication. 

708. Joun HeNay Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
ships’ propellers."—A communication from Benjamin Hill, Rochester, 
United States 

709, CoopKr TRESS, Blackfriars-road, Surrey, “ Improvements in or applica- 


ble to the class of hats made from palm leaf, grass, chip, Tuscan, orn, 
Panama straw, and other like materials.” 
710. Joun Fowuer, jun . Cornhill, London, “ Improvements in @ us, 


used when ploughing, tilling, or cultivating land by steam power.” 

711. Witutam CrowLey, Newport Pagnell, Buckingham, “ Improvements 
in combining and working ploughs,” i 

712, Duncan Morrison, Birmingham, “‘ Improvements in boiling oils,” 

713. Henry Cantwricnt, Dean, Broseley, Shropshire, ‘ Improvements in 
the construction of eccentrics, and in the mode of working them when 
applied to steam engines.” 

715. SAMUEL MinTON and Ricuanp Hanpiry Tyomas, both of Clough Hall 
Collieries, Staffordshire, ‘‘ An improved construction of battery.” 

716. Rosgat TaRreett, Winduill street, Finsbury, London, “ Improvements 
applicable to lamp-glasses or shades.” 

717. Auerep Vixcext Newton, Chancery-lane, London, “ Improvements in 
machinery for cutting veneers.”— A communication. 

718, Joun Stopes, Sydney-street and Grorce Roerr Hawt, Linskill-street, 
North Shields, Northumberland, “ Improvements in Rea for raising 
water and other liquids,”— Petitions recorded 8rd April, 1868. 

719, WiuLiaM CLARK, Chancery-lane, London, “ An improved construction 
of water tank for ships and other veasels, and mode of applying the same 
on board a vessel, whereby it is capable of conversion into a float for sav- 
ing life Laoag property in case of the foundering of the vessel.”--A com- 
munication. 

721. JuLes CLovis Dinutararr, Rue Sainte-Appoline, Paris, Prance, “ An 
improved method of manufacturing garments, whereby one garment may 
be changed in form to that of several others.” 

723. RicHARp CoLeMAN Hexry Gaoomprives and Henny Groomsnider, both 
of Paternoster-row, and Joun MusseuwuiTs, Alderagate-street, London, 
“Improvements in a black board and for vegching music, 


725. Ouiven Sanoxy, Scarborough, Yorkshire sig LURES Tomei in preduo- 

London, “An improvement 
in making of butter. 

729, Epwakb Owey, Blackheath, Kent, “ Improvements in the manufacture 


ing photographic portraits,”— Petitions veco: 
rt. Wiuaas BULLOCK WeEbsTER, Adam-street, 
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* or production of artificial fuel, and in the application of the same to 
metallurgical purposes.” J ? 
731. Ricuarp Hornssy, jun., Spittlegate Works, Grantham, Lincolnshire, 

“‘Improvements in ploughs,” 

733. HERMAN ScuwisETzER, JosepH Houper, and Jonn Broventon, Scarp 
Castle, Brighton, Sussex, ‘“‘ Concentrating and retainlng the valuable 
properties of farm yard and stable manure.” 

735. Denis Davy, WituiaAM BENTLEY, and Josepu Davy, Bradford, York- 
shire, ‘‘ Certain improvemente in looms employed for weaving.” 

737. Joun Sanastek, Newington, Surrey, ‘ Glazing in wood without putty. 

739. Ropert Hanuam Coutyer, Marylevone, Middlesex, ‘‘ Improvements in 
the manufacture of paper.” — A communication from Martin Nixon, 
Philadelphia, United States.—Vetitions recorded 6th April, 1858, 


” 





Inventions protected for Six Months by the Deposit of a Complete 
Specification. 


749. Evpriver Foster, Connecticut, United States.—Deposited and recorded 
7th April, 1858. 

752. Steeuen Orator Mason, Connecticut, United States.—Deposited and 
recorded 8th April, 1858. 

753. Epwarp Ricumonp, Massachusetts, United States, —Deposited and re- 
corded 8th April, 1358. 





Patents on which the Stamp Duty of £50 has been Paid. 


816. James TemMpLeToN, Glasgow, Lanark, N.B —Dated 13th April, 1855. 

858. Joun Lawson and Somervitie Dear, Leeds, Yorkshire.—Dated 18th 
April, 1858 

836. Joun CowLey, Quennington Paper Mills, Gloucestershire, and DaniEeL 
Payton SULLIVAN, Stockwell, Surrey. — Dated 16th April, 185. 

B41. “— Ze Devy, Old Jewry-chambers, Old Jewry.—Dated 17th 
April, 1855. 

849. Hunry Woopnovss, Stafford. —Dated 18th April, 1855. 

1045. Georae TayLor, Liverpool, Lancashire, — Dated 9th May, 15 

845. Epwarp Eu.is ALLEN, Strand, London,—Dated 17th April, 1858, 


















Errata. 
In Journal of 9th April, 593. For Bailey 
Mennous read Mennons, 


read Bayly.—616. For 





Notices to Proceed. 

3020. WittiamM Tomas Heniey, St. John-strect-road, London, ‘‘ Improve- 
ments in ropes and cables for telegraphic or other purposes, and in ma- 
chinery used in the manufacture of such and other ropes and cables.”— 
Petition recorded 5th December, 1857. 

3036. CnaRLES NIGHTINGALE, Wardoar-street, Soho, London, ‘* Improve- 
ments in machinery for feeding hair and fibres intended to be spun or 
twisted,” 

3038. WiLntAM Jones Warp, Chorliton-on-Medl 
‘‘Tmprovements in dyeing and printing textile fabrics and materials, and 
in apparatus connected therewith.’ —/elition recurded 8th December, 1857. 

3047. Joun Happon, Glover-street Works, Birmingham, Warwickshire, 
“ Certain improvemeuts in the manufacture of wood screws, a portion of 
which is alsu applicable in the manufacturing of certain descriptions of 

secorded Oth December, 1857. 
Arnowsmitn Besr, St. Paul’s-square, Birmingham, Warwick- 








k, Manchester, Lancashire, 












1 Pitition 

3052 
shire, ‘A new or improved mode of manufacturing printing types. 
Petition recorded th Decenber, 1857. 

2055. Joseru Tanto, Frederick-street, Caledonian-road, London, ‘ Im- 
provemeuts in shepherds’ crooks, 

2057. Joun sraruxr, Hull. Yorkshire, ‘‘ Improvements in producing sur- 
faces in imitation of wood for printing from.” 

3058. WILLIAM Denne, County Lunatic Asylum, Bedford, ‘‘ Improvements 
in apparatus used for lifting patients off beds and other surfaces used for 
reclining upon.” 

3060, JuLIvS Roperts, St. Leonard's Iron-Works, Poplar, Middlesex, and 
MILES BEALE, Surrey-street, Strand, Westminster, “ Improved machiuery 
for obtaining and applying motive power, applicable chiefly to the work- 
ing of ships’ pumps and other mechanism on ship board,”—J’etitions re- 
corded 11th December, 1857. 

3062. FRevERICK WALTON, Haughton Dale Mills, Manchester, ‘‘ Improve- 
ments in the manufacture of rollers used in machinery for preparing and 
spiuning fibrous materials, and for other purposes where elastic pressure 
is. required, also in the machinery employed in the manufacture of the 
said rollers,” 

3068, Henny DuNCAN Preston CunnincuaM, Bury, Hants, ‘“ Improvements 
in reefing and furling sails."— Petitions recorded 12th Decwnber, 1857. 

3070. Horatio Bunting, Colchester, Essex, ‘‘ Improved apparatus for ob- 
taining and applying motive power,”—Petition rworded Mik December, 1857. 

3076. Witutam Sauru, Salisbury-strect, Adelphi, London, ‘* Improvements 
in chromotypographical printing presses.”"—A communicaticn from A. E, 
Rochette, Rue de I’Echiquier, Paris, 

3079 James Cuapwick, Castleton Print Works, Rochdale, Lancashire, ‘‘Im- 
provements in rollers or cylinders for printing or statuing the surfaces of 
woven fabrics, yarns, paper, aud other materials,” 

3084. ‘Thomas Howarp, King and Queen Iron Works, Rotherhithe, Surrey, 
‘* Improvements in machinery or apparatus for rolling iron bars used in 
the construction of suspension bridges and otherwise.” 

3085. Groner ALLEN Evenirt, Birmingham, Warwickshire, ‘ Improvements 
in the manufacture of tubes or cylinders of copper or alloys of copper.”— 
Petitions recorded Lsth December, 1857. 

3001. Epwin HILLs, Warsash, Titchfield, Southampton, “ Improvements in 
the manufacture of white lead, and in the working up of the waste 
materiais,”—/ctitions recorded With December, 1857. 

-. Mortacve Joun Turner and Marces WiLLiaAM TurRNeR, Woodcote, 
Surrey, ** Che improvement of conduit pipes and tubes for sewers, drains, 
conduits, gas, and other purposes.” 

3097. Witutam Buizzarp, Victoria-terrace, London, ‘* Improvements in the 
treatment of india-rubber, by a new process, for the manufacture of a 
erystalline and colourless varnish for waterproofing all kinds of textile 
fabrics and papers without smell, and without in any degree altering their 

appearance, and for making divers varnishes and paints.” 
corded V7th December, 188 

3183. Epwin Gomez and WiLLIAM Minis, New York, United States, ‘* An 
improved composition for trains or safety fusees, and similar purposes.” — 

on vecorded 29th December, 1857. 

3193. Ricuarp Harmen, Union-street, Spitalfields, L 
in cigarettes,”"—J'+fi recorded 30th Doce nber, 18 

285. Joseru Tact, Blackfriars-road, Surrey, ‘* lmprovements in that desecrip- 
tion of carriages called perambulators.”—Setition recorded 1ith sebvuary, 
1858, 

884. Wittiam Crapwick, Bury, Lancashire, “ Improvements in ventilators.’ 
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—fetition i » 1888. 

441, CuARLKS Fisnperic Vasseror, Essex-street, Strand, Londen, “ Improve- 
ments in the manufacture of wrought-iron «heels for locomotives, tenders, 
wagons, &¢,"—/ uynunication from Messrs, Francois Dory aud Joseph 
Badin, Lyons, France. ded 5th March, 1358. 

569. THomMas CHaRLES Mrpwin, Clayton-place, Kennington-road, Surrey, 
“Certain improvements in the coustruction of water gauges for steain 
boilers.”—Petitivie recorded 1h March, 1858. 

587. Wintiam Epwakp Newton, Chancery-lane, London, “ Au improved 
mode of treating and combining various combustible matiers or sub- 
stances for the production of artificial fuel.” — A communication from 
Couillard and Company, Paris, France: 20th March, 1858. 

606. Cartes CLir¥vorD, Inner Temple-lane, London, “ Improvements in 
ships’ davits, and in apparatus for stowing, lowering, and securiu ¢ boats.” 
— Petition recorded Wrd March, 1858, 

641. Josuva Horroy, Smethwick, Staffordshire, “ An improvemens or im- 
provements in the construction of the girders used in the guide ‘ramiug 
of pas holders,”—Petiiion recorded 26th March, 1858. 

THOMAS STEVEN, Tuomas Reip, and Tuomas FY 

** Improvements in making moulds for castings.” 

15D. 

cKT PeTEK, Dundee, Fi , N.B., “Improvements in gill ma- 
chinery for the preparation or manufacture of texule waterials.”—/’duwn 
recorded 3lst Marek, i 

709, Cooper TREES, Blockfriars-road, Surrey, ‘‘ Improvements in or applic- 

able to the class of hats made from palm leaf, grass, chip, Tuscan, Leghorn, 

P. a, straw, and other like materials.”—/ itn raorded 3rd April, 


ecorded Yih Fe 
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L 30th 


Peldlwr rvecorce 














1x 

740. BRIDGE Foster, Connecticut, United States, “ A new and ful or 

improved life preserving berth for navigable vessels."—J'dutu l 
Tth April, 1858. 

752, SrerPuenx ORaTOR Mason, Connecticut, United States, “ Certain new and 
useful improvements in door hinges.” — A communication from Johu 
Chauney Mason, Connecticut. 

7.3, Eowarnp Ricumonp, Massachusetts, United States, ‘ Certain new and 
useful mechanism for reducing, or reducing and crushing, and in various 
other respects treating grain, sugar cane, tobacco, or other substances.” — 
Partly a communi a from Thomas Blanchard, United States.—Fetition 
recorded 8th April, 1858. 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of the. objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Ganeite (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week en 
‘Abril 16, 1858.” ans 


2,254, 6d.; 2,382, 6d. ; 2,334, 3d. ; 2,335, 2s. 10d. ; 2,336, 6d. ; 2,339, 3d. 
10d. ; 2,342, 3d.; 2343, 10d.; 2,344, 6d.; 2,345, 3d.; 2,346, 3d. 

.; 2.854, 3d.; 2,32 
.; 2,361, 1s, Sd.; 2, 
; 2,367, 1s. 4d. ; 


















2,371, 1s. 7d.; 2,372, 6d.; 2,: 
2,377, 28. 10d.; 2,378, 1s. 7d 


3d. ; 2,388, 10d, ; 2,392, 1s. : 
8d. ; 2,435, 3d. 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Woodcroft, 
Great Seal Patent Office, 





ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Cass 1.—PRIME MOVERS. 

Inclading Fixed Steam and other Engines, Horse, Wind, and Water 

Millis, Gearing, Boilers, Fittings, &c. 

2520. JAMES Lone and JosEeru Lona, Little Tower-street, London, ‘ Regis- 
tering the depth of water and the pressure of steam.”—Dated Ist October, 
857. 

This consists in the employment of air and water in a tube in such 
manner that the pressure being made to act upon the air in the tube, 
through water or other liquid, compresses the air and forces it up in 
the tube to a greater or lesser height according to the pressure brought 
upon it. <A float being inserted in the tube is carried up by the liquid, 
and indicates upon a graduated scale, the pressure of the steam or the 
pressure exerted by the depth of water measured. 

2526. Samugt Daviks, Brilley, Hereford, ‘‘ Apparatus for heating the feed 
water of steam boilers.”—Dated 2nd Uctober, 1857. 

To the outside of the smoke box or chamber of the ordinary portable 
or travelling steam engine or to any similar chamber of any other kind 
of non-condensing steam engine through which the exhaust or eduction 
pipe of the engine is carried, the inventor attaches a pipe (which for 
distinction sake he calls the condenser pipe) by means of a stop cock 
and union joint, so that this portion of the apparatus may be shut off 
or removed at pleasure. He then forms a communication by means of 
an elbow and branch pipe within the smoke box between the said stop 
cock and one side of the exhaust passage or eduction pipe of the en; 
and the operation of the apparatus is then as follows :—The outer e 
of the aforesaid condenser pipe being inserted into, and submerged 
within, the vessel or cistern of water to be heated, and the stop cock 
opened, the water rapidly attains a very high temperature, owing to a 
portion of the exhaust steam which passes laterally into, and becomes 
condensed by the cold water. This effect is thus produced without any 
interruption to the free escape of the exhaust steam from the engine, 
but on the contrary by considerably facilitating the freedom of the 
exhaust in so far as a portion of this exhaust steam is condensed in its 
passage through the condenser pipe. The combined result obtained by 
the increased temperature of the feed water and the increased ex- 
haustion of the eduction steam is therefore one of pure gain, without 
any drawback whatever. The communication from the cistern con- 
taining the heated feed water to the force pump of the engine, may be 
by means of a suction pipe in the usual way.—.Vot proceeded with. 











2538. Joun ATHERTON MOLINEAUX and Joseru Nicuo.s, Brighton, ‘* Pistons 
for steam engine and other cylinders.”—Dated 3rd October, 1857. 

This invention relates to the introduction of holes or passages having 
separate or connected valves fitting thereon or thereover, by which the 
pressure acting upon the face of the piston is permitted to enter into 
the annular or other chamber or space formed by the piston and its 
cover plate, and behind the packing rings or other packing or means 
employed for compensating for the wear and the inequalities of the sur- 
face against which it acts, whether in pistons titted with one or more 
metal packing rings, and however they may be constructed, or where 
such pistons or buckets for pumps are caused to work by the expansion 
of any elastic material accurately filling the diameter of the barrel or 
cylinder in which it works. 

2540. Augustus Seyrertu, Paris, “The employment of sulphuret of carbon 
for motive purposes, and engines and apparatuses for applying aud rege- 
nerating the same. Dated 3rd October, 1857. 

This invention consists in the employmeut of sulphuret of carbon in the 
manner hereinafter explained, for obtaining motive power, and in the en- 
gines and apparatuses hereinafter described. The inventor tirst vaporises 
the sulphuret of carbon ina closed vessel surrounded with water or with 
steam, and leads the vapour into a cylinder or cylinders, the pistons and 
piston rods of which he lubricates with water, as from sulphuret of 
carbon decomposing grease and oils, these matters could not be employed 
fur the purpose, After performing its work in the cylinders, he leads the 
vapour into a condenser formed of cotton or other suitable textile 
material held between plates or by other means, in a vessel containing 
water; water is caused to trickle down upon the cotton and keep it con- 
stantly wet, whereby a very extended surface is obtained by coming in 
contact with which the vapour of the sulphuret of carbon becomes 
condensed, and is then drawn off in a liquid state to again enter the 
boiler or vessel in which it was first vaporised.— Not proceeded with. 





2544. GeorGe DuncaN and WILLIAM Joun JELLICORSY, Birmingham, ‘* Smoke- 
consuming furnace.”—Dated 5ih October, 1357, 

At the back of the fire the inventors construct a bridge over which 
the flame and smoke passes. Behind the bridge they form a somewhat 
large air chamber and dust receiver, from which the smoke and flame 
pass to a flue, and which flue a little beyond its mouth they divide into 
two, the one ascending and the other descending, the descending one 
being made to take a circuituous course betore again emerging into the 
ascending flue, and at this point the smoke is consumed, for inasmuch 
as the flame and heated air pass away through the upper flue, the smoke 
is impelled forward through the lower one, and coming in contact in a 
side or opposite direction with the flame complete combustion is there 
produced, so that after the necessary heat is got up the application of 
additional coal, or the act of raking the fire makes not the slightest 
difference, as the whole of the smoke that passes over the bridge is con- 
sumed at the junction of the flue, rendering high stacks in many in- 
stances entirely unnecessary. ‘They sometimes use a valve or damper 
for regulating the amount of heat that may be required.—JNot proceeded 
with. 





Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, 


chincry and Fiitings, Sailing Vessels, Boats, Carriages, Carts, Hur- 
ness, XC. 


ao. 


2497, Emine ALnert LwEUNE, Paris, “ Crupper.”—VDartly a communica- 

tion.— Dated 29th September, 1857 

This invention consists in the employment of vuleanised caou choue 
for the manufacture of horses’ cruppers in substitution of leather,— Not 
proceeded with, 

2504. JAMEs Wetcn, Southall, Middlesex, ‘ Improvements in carriage and 
portable railways to fuciiitate their movement ou common roads and 
other surtaces.’ Jated 20th September, 1807. 

This invention consists of improvements on carriages where what are 
called portable railways are used. The portable chains or railways are 















each com:posed of an endless chain of rails, each link or rail of which is 
formed of two bars of iron, rivetted at one end of them toa foot or shoe 
parallel to each other, and with a space between them, the other ends 
forming a joint with the foot or shoe of the next succeeding link. The 
foot projects below the bars and alone touches the ground. It contains 
on its upper side a medial longitudinal groove, of sufficient width to 
admit the rim of the conducting wheels hereafter mentioned. The 
endless chain is carried round the bearing wheels of the carriage, is laid 
down before them and lifted again behind by means of two wheels 
called conducting wheels, one placed before, and the other behind the 
bearing wheels. As the chain travels over the conducting wheels, their 
peripheries pass Letween the parallel bars of she links, and inte the 





grooves in the shoes, by which means the chain is secured in its Proper 
position throughout its revolution. For the purpose of carrying the 
chain with smoothness, and preventing the shock of the blow which 
would occur at the junction of each link on the passage of the chain from 
one conducting wheel to the other, the rims of the conducting wheels are 
encircled with india-rubber or other elastic substance, and a helical or 
other suitable spring, or elastic substance, is set into each shoe to 
receive the impact of the conducting wheels. As it is necessary for the 
well working of the endless chain that the conducting wheels should run 
rather near tothe ground, their axles ure secured to the carriage by an 
open clip, long enough to allow the wheel to rise a few inches indepen- 
dently of the body of the carriage in case of meeting with unusually large 
obstacles lying on the roud. And «a screw or other contrivance is 
attached to the back of the carriage for the purpose of drawing back the 
axle of the hinder conducting wheels, and thus tightening the chain to 
any required degree. ‘The bearing wheels are each a double or divided 
wheel, with a sufficient space left between its double periphery and 
double set of spokes for the revolution of the conducting wheels, by 
which means the conducting wheels may be made nearly to approximate 
together, and the length of the chain is lessened. A flange is placed 
both inside and outside of the double bearing wheel. When the carriage 
is moved by steam or other power acting directiy upon the wheels to 
propel the carriage by their revolution, the endi. 53 chain is fitted with a 
toothed rack along one side of it, adapted to a t.uthed wheel running on 
the same axle, and revolving with the drivi:.y wheel. The toothed wheel 
is capable of being placed in or out of year at pleasure, and is intended 
to be used only where the difficulties of the ground might otherwise 
render the driving wheels liable to slip round.— Not proceeded with. 











2513. Epwin Tuompson, Phanix Foundry, and Wintiam Josep NICHOLSON, 
Queen-strect, York, *‘ Railway switches.”—Dated 1th September, 1857. 
This invention consists, First, of a mode or modes of constructing 
apparatus by means of which the tongue rails of railway switches or 
points are moved, or have their movements and positions regulated, when 
moved into contact with, or away from, fixed lines of rails upon a rail- 
way, so as to form a connexion or conjunction between each such tongue 
rail and line of rail, or sever such connexion as may be from time to time 
required for allowing the shunting or passing of a railway carriage or 
train from one line of railway on to another line of railway in the usual 
manner; and the said invention consists, Secondly, in attaching check 
rails or guar¢s to the points or moveable ends of tongue rails, so that 
when a tongue rail is open, or not in contact with the fixed line of rail, 
the check rail or guard is placed in such a position as to act as a check 
or guard for the purpose of preventing or assisting in the prevention of 
the wheels of carriages from quitting their proper track along the line 
of rails which they are intended to pass along. The apparatus which 
the patentees employ in performing the first part of the invention, for 
moving or regulating the movements of the tongue rails of railway 
switches, and keeping them in their proper positions during the passing 
of railway trains or carriages, is constructed so as to have the effect of 
lifting the moveable ends of the tongue rails up from the basis of the 
chairs within which they traverse laterally when they are removed from 
or into contact with the line of fixed or stock rails, instead of such 
tongue rails sliding laterally upon the bases of the chairs within which 
they traverse in the ordinary way ; thusaveiding, or considerably diminish- 
ing, the risk and danger of tongue rails sticking fast, and being thus 
prevented from being moved into their proper positions. They prefer 
to effect this object by attaching the moveable end of a tongue rail to 
one end of a link which has its other end attached to, or hinged upon, 
the base of the chair within which the tongue rail traverses in such a 
position that when the tongue rail is moved away from the line of fixed 
rails the link will cause the tongue rail to be elevated above the level of 
the line of fixed rail, and also cause the bottom of the tongue rail to be 
lifted up from the bases of the chairs within which it traverses, and 
when so lifted the elevation is greatest at or near the point or moveable 
end of the tongue rail, and is least at the chair nearest to the joint or 
hinge of the tongue rail. 














2. JAMES Murpuy, Newport, Monmouthshire, ‘‘ Wheels used on railways.’ 
—Dated Ist January, 1858. 

The first part of this invention consists in causing the inner periphery 
of the tyre to dovetail or fit into the outer periphery of the skeleton. 
The second, so to roll bars of iron that each bar may form ribs of the 
shape and angles required for insertion into the dovetails of the tyre, 
according to the first part of the said invention. This invention cannot be 
described in detail without reference to the drawings.—Complele speci - 
Jication. 

386. ALEXIS JEAN DerssALes, Rue des Enfants Rouges, Paris, ‘ Oil lamps 
for railway carriages, ships’ cabins, and other purposes.”"—Dated 27th 
February, 185 

These improvements in oil lamps refer principally to lamps for light- 
ing railway and other carriages from the roof, but are also applicable to 
similar lighting purposes, such as the cabins of ships, where the lamp is 
suspended from the ceiling of the cabin, and the light required to be 
generally diffused. The inventor forms the oil box circular underneath, 
but in the centre of it places his burner, supported and connected with 
the oil box by two arms or oil passages. To the exterior of one of the 
arms he fixes a lever for the purpose of working or sliding forward a 
moveable wedge, to which a valve rod is attached. This valve rod passes 
from the wedge through an internal tube in the arm, and termunates in 
a valve plate at the mouth of the supply pipe. At the outside of the 
valve plate is a spiral spring, which being inside the reservoir, presses 
upon the valve plate when the lever is reversed, and effectually prevents 
the flow of oil to the burner when not required for use. The oil is intro- 
dueed at the orifice on the surface of the oil box, by moving a slide 
packed with leather, which on being returned to its original position 
closes hermetically the orifice. The burner is adapted for a flat wick, 
which is placed on a metal wick holder, and can be removed or replaced 
at pleasure.— Complete specification. 

2519. JAmES Waxp, Church-street, Liverpool, ‘Pumps applicable for 
mines, ships, and other purposes.”—Dated lst October, 1557. : 

These improvements in apparatus or machinery for raising water 1s 
based, like most other hydraulic machines, on the law of atmospheric 
pressure, that by producing a vacuum in the upward stroke, the fluid 
will rise to an equivalent height, and by producing a vacuum in the 
downward stroke, the power of the vacuum finds an equivalent in the 
weight of the rods, gearing, and other causes of resistance. This 
principle being multiplied by continuous connection placed beneath each 

out of deep mines, or such 





= 





“| 


other, for the purposes of raising water, s 
like places, will be found of the highest importance, as the power 
required is greatly diminished over that absorbed in raising the same 
ace in the present plan. This 
where the lifting of water 


’ 


quantity of water through the same s 





principle is applicable for all purposes 
is, required, aud may, when applied for ships’ purposes, be easily 
as well a suction pump, and be applicable for 
throwing water for extinguishing fires, washing decks, or other purposes. 
In carrying out these improvements for the purposes of pumping water 
out of mines, or for such like purposes, the patentee fixes a series of 
inders, about twenty-six teet below each other, applying the top one 
in such a position that its base may be sufliciently elevated to insure @ 
convenient | to carry away the water as it is raised, and fixing the 
lower cylinders below each other, the distance beforenamed, down to the 
bottom of the mine. These cylinders are connected each to its respective 
reservoir, and with a descending tube or tubes connected to valve boxes 
placed immediately below the cisterns. The pipe or pipes from each 
descend and rest in the reservoir of the one next below, andso on. The 
bottom of the cylinders are fitted with a stufting-box, thre ugh which a 
piston rod passes to the piston, and the top of the cylinder being closed, 
it is evident that the atmospheric pressure will prevent its voluntary 
descent, to do which power must be applied, but which power will _be 
greatly assisted by the weight of the piston rods and connecting or side 
rods (all the pistons that may be necessary to be used being geared 
together) so that when the piston or pistons are to the bottom of their 
respective cylinders, the space above them will be in vacuo, which vacuo 
is ready to contribute its equivalent power for the upward strohe, and as 
the piston rises the water follows the piston in its upward course, which 
on rising to the height of the stroke, the valves below the several 
cisterns close, while a side valve opens, allowing the water to flow out 
from the respective cylinders into the several reservoirs to which they 
are connected; thus the water is raised from reservoir to reservoir, from 
the bottem of the mine to the surfaes, cach reservoir holding « little 
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converted into a force, 
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THE ENGINEER. 











more than the internal capacity or volume of each cylinder. Thus, it i 
evident, by working the piston in vacuo, and lifting the water at each 
stroke below its equivalent in atmospheric pressure, he is enabled to 
apply the diff to the diminution of power necessary in pumping 
water in the ordinary way. The mode of applying the power for work- 
ing such pumps may be varied, according to cireumstances, and may be 
effected with a balance beam and a crank, so as to convert the up and 
down motion into a rotary one, or any other convenient action, 

9525. Lutar De Cristororis, Milan, Italy, 
descent of the railway locomotives on ine! 

the De Cristoforis a-ce acdinny a 
Dated 2ud October, 1357. 

The locomotive shall have six wheels, and the two central connected 
ones shall be (as usual) the impellent. It shall be constructed on the 
principle of variable expansion. On the external circumference of both 
the propelling wheels shall be adapted a given number of small wheels 
(six, for instance) that should divide with exactitude from centre to 
centre, the developed peripheric line of the said propelling w heels. The 
circumference connecting the centres of the onal wheels will, conse- 
quently, have a larger ray than the circumference of the propelli 
Laterally on the sides of the rails shall r 








ned planes, W hich is te be 
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id descending locomotive apparatus. 








wheels. 
raised from the 
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loped peripherio line of 
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2455. 





the holes in the frame and the slide will not be opposite each other, so 
that the slide supports the tubes, and at the same time prevents their 
passage. But when the tubes are required on the spindles, the operator 
has only to place the frame over them, and then draw the slide until the 
holes both in the frame and slide are opposite each other, when all the 
tubes will drop or the spindles at the same instant, and thus save a con- 
siderable amount of time and labour. Or, instead of one frame and 
slide he may employ two or more, as the case may require, in order that 
the operatives may fill one section of the spindles with tubes during the 
dofting of the other section or sections, so as to prevent delay or loss of 
ti fe also employs a frame or frames placed in any convenient 
position near the spindles, and connects it or them to levers or quadrants 
working on centres, so that the frame or frames may be turned over 
and drop the tubes on the spindles. Or if desired he may employ a 
cylinder or cylinders rotating at any desired intervals, with a series of 
holes for holding tubes, so that as one division falls upon the spindles 
other divisions may be fed or supplied with fresh tubes, The aforesaid 
arrangements may be of any size and shape, adapting them to any ma- 
chinery where tubes can be advantageously employed. 


.B., “ Weaving.” 











—Dated 2uth Sep- 













‘anil 
This tion relates to the arrangement and construction of looms 
for wexv ious classes of goods, together with the mechanical move- 
ments n ary ior actuating the loom during weaving. According to 
this invention the usual overhead shafts with their belts and driving pul- 





with, and their place is supplied by long horizontal 
recipreeating *s or shafts curried in bearings beneath or on a level 
with the floor of the bars or logitudinally recipro- 
catory shafts are each driven from one end, 

P abie movement, one such bar or shaft being provided for each 
being disposed beneath the centre of such row. At the 


leys are all dispensed 





weaving shop. These 


by means of a crank or 






of looms, 








2510. 


2511. Gr 


Avovusts Bovret, Paris, “Improvements in Pecqueur’s loom 
manufacturing fishing and other nets.”—Dated 30th September, 1857. 

These improvements, which relate to a patent granted to O, Pecqueur, 
30th August, 1849, consist, Firstly, of an arr t for regulati 
delivery of the warp string, so as to impart to them a constant tension ; : 
the arrangement consists of a roller situated behind the point of 
delivery of the finished work, and revolving in proper bearings. This 
roller is divided over its entire length, by means of flat rings or circular 
plates, in a suitable number of partitions, each of which forms a bobbin, 
on each of which bobbins a suitable length of warp string is wound. 
The revolving of the roller is regulated by counter weights, springs, or 
any other suitable arrangement, so as to cause the delivery of the strings 
from the roller to take place with regularity. Secondly, in Piequeur's 
loom the warp or shuttle strings are wound on a horizontal direction 
round the shuttle plates or covers, which arrangement requires a 
stoppage at each time a length of stremgth equal to the length of the 
core is wound off. The strings are now wound in a vertical direction 
round their cores, to which latter is given a tapering form towards the 
point of delivery, so as to permit the strings to deliver themselves in an 
uninterrupted manner from their respective covers, and in order to 
impart the required tension to the said shuttle or warp strings, each 
shuttle is provided with a small elastic regulator pressing on the string. 
Thirdly, to the ends of the guide rails, over which moves the reed, are 
fixed curved pieces, the object of which is to insure the proper return 
motion of the said reed,—.Vot proceeded with. 
















ROE James Watnwriaur and Cuartes Tiwormy Brapsvry, 
Dukinfield, Cheshire, “* Machinery or apparatus for making or manu- 
facturing tubes or partial tubes used in spinning and doubling machinery, 
and for holding the same for use, part of which machinery is applicable to 
making pens, penholders, and similar purposes.”—Dated 30th September, 
1857 

, he inventors fix on a suitable frame or stand, two or more fluted or 


plain rollers revolving in contact, which may be driven by any suitable 
means or power, with a second or sliding motion given to one of them 
by a cam, tappet, or other suitable means well known to mechanics. By 
the first or revolving motion, when the metal is placed between the said 
rollers it is formed into the proper shape, either tubular or partially 
tubular, and by the second or sliding motion it is pushed from the 


part where the connexion is to be formed between the bar and the in- 
dividual looms the bar is suitably notehed on its upper side, this notch 
being so arranged as to work directly beneath the slay or lathe of the 
loom. The lathe is fitted with a bottom tail piece or rod carrying a 
jointed catch piece with an underneath catch or inverted hook. This 


a pipe common to all, which will terminate near to the engineer, who, 
by varying the weight of a regulating valve, will be able to change the 
pressure of the air contained in the common pipe, and, cons quently, 
the velocity of the pistons into the cylinders, and the velocity of the 
train with the help of the above-mentioned subsidiary small wheels and 
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cogs. This system of small peripherical wheels and atmospheri 
cheque can be applied equally to the usual locomotives and railings con- 
structed to run on a levelled plane. — Not proceeded with. 
Ciass 3.—FABRICS, 
Includin: Ui] Machinery and Mechani ical Operat ions connected with Pre- 
paring, Manufacturi inting, Duet wr abrics, 4c. 





and Dressing 




















2474. Joun Banner, us for manufacturing ro sor 
cylinders used for r woven fabri 2per, leather, 
and other mate ial. r 7 

The patentee m y of two separate tul 
the inner one of iron or other suitable metal, and the outer ¢ of 
copper, brass, composition, or oth« i xe Now in general 
use. He is aware of compound roliers having been for printing 
purposes of copper tubes outside and iron in 1 » outside copper 








lication of a patent granted 


srevements in 


tubes with composition inside. In the sp 
to him, and dated February 21st, 
compound printing maundrils, he 
of the compound maundrils, and also the plan 
the ends of the rollers. And in the specitication of the patent, No, 2,175, 
granted to him, dated September 17th, 1856 onts in mz 
nery for engraving and improved maund: ils, he showed t! 
maundril for turning rollers off. The copper or other 
cylinders are made by any convenient } 
to any diameter required to fitinto an ap] 
the boring machine, to receive the said tubes or cylinders, and hold them 
firmly to their bed during the operation of boring, and at the same time 
are easy of removal for the different sizes of tubes or cylinders. He 
es the inner tube with a small projection or colla: at one end, and 
drives a plug into each end of the tube as a preparation for turning it. 
He then puts it into a lathe to be centred, and the outside shell or crust 
turned off and made parallel outside to the diameter required, so as to 
fit into a similar apparatus for holding the outer tubes or cylinders; and 
the ends being turned true they will meet face to face, and ret 2 
vertical position in the fore machine. places on a maundril, 
similar to his improved maunc for turning rollers, the body or 
shaft to fit the holesor bearing at exch end of the said tubes, baving a 
ast cone or chuck at one end to fit the groove, the other a loose 
barrel with chuck and cone shaft, and with a thre and nut to screw up 
and hold it firm for turning. The body must be turned parallel to the 
exact diameter required, but a little larger than the inside of the copper 
or other metal tube or cylinder before it has been expanded in the ex- 
pansion cylinder. The carriage of the turning lathe must be driven to 
the right or to the left, as may be required, to give the said tube (which 
has to form the inner part of the roller) the effect of a ew cut to 
meet or resist the driving power in turning-off, engraving, printing, or 
from expansion. By driving up to the projection er fast collar the tube 
will be held fast. He then places the co 
cylinder on the expansion and guiding ec) slinder r, heated by steam or othe 
means, and when sufficiently expanded to receive the inner tube, wh 
is fixed on a compound maundril arranged for the purpose, and when the 
said tube is screwed up on the maundril, it will be water tight, the sam 
as the roller on one of his printing maundrils described in the specitica 
tion of a patent granted to him, dated February 21st, 185 
Hle employs the water or other fluid to keep the tube cool, and prevent 
the expansion of the inner tube during the operation of inser 
it into the outer tube, of whatever metal it may be. When th« 
said outer tube is in a state of expansion from a high temperaiure of 
heat from steam or other means, the maundril with the tube screwed 
fast upon it is then to be cottered tothe piston rod or block hook, or fixed 
by any other convenient 1 and kept in a verti 
flange or chuck of the maundril havin; 
water or other fluid, and also to allow the escape of the steam from the 
water or other fluid, or compressed air, when be overheated 
during the operation of inserting it into the copper H 
He forces the said inner tube into the inter of the 
its bed or coliar by the force of steam acting upon a ogee the 
expansion cylinder 
the piston of the upper cylinder. Or 
cylinders he may eniploy one tube or roller, 
proved rolling, forcing, and drawing 
obtained by the pressure of steam in cylinders placed at one or both 
ends of the roller or maundril, the roller moving through ox 
two or more compressing rollers, which have the effect of compressing 
and elongating the id tube or roller is made of 
copper, bre it iron or other metal tubes. 
It is cast ir , the hole to be nearly 
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shows a compound roller fixed on onc 


wr cutting the grooves in 
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, for improvem 





metal tubes 






ss, and turned parallel outside 
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a vent hole or valve to admit 








outer tube up to 








e steam 
id forced by 
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to an im- 


descending as it becomes exhausted 





instead of two sey 8 OF 





which he subm 
the power for which is 








proce 
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, or cor 
the same v 





the size required for hed, and also 








annealed i hammered for the of elongation It is then pu 
upon a maundril id the outer turned off ar Ie 
after which it is fixed on the rolliz undril and 7 

mactine, the compressing rollers being set to the dists pro- 








Guce the exact diameter of th 


red. He then takes it off the 
rolling maundril aud pi i 


ts it on placed in a lathe 









then turns the roller parallel outside, so as to fit tie apparatus for } 
the rollers on the boring m ine, the hole to be bored to the ex 
diameter required for the bearings, He then, after the first hole is 


bored, removes the boring rod and cutter, 
expandi cutter, and cuts out the 


end bearings of the require 


and puts in the rod with an 
leaving the 





interior of the roller, 

ilength and form. The same 1 
to the compound roller, the upper part of the roller b 
with iron ends for the grooves and bearings, 





arks apply 
the same shape 











476. Leoroty NEW ‘ 


IN, Oldhain, Lancashire, les 


used in spinning machinery.” Dated 25th Sep 

Instead of placing each tube in its respective spin ile in a mule or 
other machine by hand, forming distinct and separate operations, the 
patentee places the entire numer or the whole of them on their re- 
fpective spindles simultaneously. To effect this object he employs a 
frame with the requisite number of holes or perforations to contain the 
number of tubes corresponding with the number of spindles in the 
machine, In this tube frame he places a slide having holes or perfora» 
Vons to correspond with the holes it the frame, but by ¢ sliding it a litte 





acing tubes in the sp 


mber, 1857 











> grooves and 





$ fixed on the carriage of 


2490. Robert Kay, Catleton 





2496, EARLE 





pper or other outside tube or | 





cal position, the top | 





catch piece is connected with the loom stop rod so that the attendant 
can set the catch either in gear with the notch of the bar underneath, 
or raise it free from the bar altogether. In this way, so long as the 
catch is allowed to rest in the notch of the bar, the continuous recipro- 

catory action of the Jatier gives the necessary reciprocatory action to the 
lathe, but when the catch is elevated the disengagement occurs, and the 
loom ceases to move. It is this movement of the lathe which actuates 
all the other movements of the loom. The shed of the warp threads is 
as required by a ratchet wheel action, the catch movement of 
i link jointed to the lathe, This ratchet wheel 
loom framing, and it is pierced at regularly 
the insertion of a set of 








is ac tuated by 
1uns loose on a stu 
ated intervais with a ring of holes for 
alternately one on cach face all round t! 
. 1 ratchet wheel is turned by the lathe action, the 
projections on tl e whe el faces work the shedding or treadle levers, and 
se pins or projections are adjustable in 
the production of various effects in the woven goods, 








in the 











form the necessary 
} 








any desired way for 
ling and other results. A similar horizontal combined 
and pin wheel action is employed for picking the shuttle, This 





the lathe in a manner similar to that 
indi- 


ratchet wheel is actuated fro 
just described, and as the projections upon the ratchet wheel face 
vidually come round they strike the tail of a picking lever, the other end 
of which drives the shuttle; of course there is one such action.on each 
This ratchet and pin wheel picking acti 
eans of adjusting the sequence of the picks as may be 
ing the effects in the woven goods. The lathe action is 
also avail working jacquard movements. The take-up of the 
woven fabric is effected by ratchet or other movements of the ordinary 
kind as may be desired. 








side of the loom, also 





aifords an easy 1 





desired for vary 








le saya 








577. Danie. Hanns, 


2521 





Print Works, Rochdale, ‘‘ Apparatus for 
printing calico and other textile fabrics.”— Dated 28th September, 1857. 
This invention consists in the employment of an endless web of 
worsted or other woollen cloth in place of the calico or other back cloth 
in ordinary use, such web passing between the cloth to be printed and 
the cylinder, and may be used with or without blanket or lapping; and 
junction with this endless web is arranged suitable apparatus for 





in ce 





washing and drying it as required whilst revolving or traversing before | 


The endless cloth above-named may 
cotton, or any other non-absorbent 





its ret 
be either of woollen, 
material.— Not proc 


rn to the printing cylinder. 
worsted, or 
fed with. 
Harry Suiru, New York, ‘‘ Sewing machines.”— Dated 29th 
September, 1857. 
The cams made use of in sewing machines in moving the parts are 
apt to wear loose, and rattle. The inventor, therefore, makes his cams 
in two parts, to be brought up towards each other until the edges take 
rollers one above the other on the arm to be moved, the one roller taki 
de, the other the other side of the cam, which is to be of larger 
The parts between the cam and shuttle or needle bar need 
i they are to be of any desired character. The 
s] and he gives it either a circular 
or alternating motion, and the inventor causes the needle to continue to 
rise while the shuttle passes through the loop, so as to lift the said 
shuttle and avoid friction. He causes the thread to pass out of the 
shuttle as near the point of motion on which it alternates or revolves as 
The thread passes through a stationary guide near the upper 
end of the needle bar in such a manner that the rising of the needle 
bar above the said guide pulls the thread tight, drawing it through the, 
eye of the needle. The iced motion is a toothed plate in the bed 
having an alternating motion, and the pressure pad above the cloth 
carries fingers or pawls to keep the cloth from being drawn back by the 
toothed plate. Le also uses a self-accommodating foot to press on the 
set on a universel joint or helical spring, so as to adjust itself to 
which is often irregular on account of different 
gives motion to the needle bar, and a recipro- 
racter of shuttle be used) by cranks and 














one 


ameter. 





ribed, as 
» is formed in an annula 





not be de 





r shape, 





possible. 














cloth, 
the surface of the cloth, 
thicknesses. Ik 
shuttle ( 
connecting links to the shutile and needle 
tive a fast motion to the shuttle to pass the loop 
The slack of the thread 
He also clamps the shuttle 








in opposite pos 
while the needle moves slowly, and vice versa, 
is also drawn up by a similar crank motion 
thread.— Not proceeded with. 

Rowling, Yorkshire, 
and in- the means of 
h September, 1857. 


Craries Prarcr, 
hot pressing, 


h apparatus.” — Dated 


used in manufacturing 





These improvements relate to hot pressing by means of press plates to 


be heated by steam or other heating media conveyed through them, and 
consists in forming such press plates of two sheets of wrough iron or 
steel, with grooves or channels formed in one or both sheets, 


when the sheets are rivetted, 





Z 


so that 


steam or other heating and water and other cooling media, may 
be circulated through them. Also in forming the grooves or channels 
ns of revolving cutters, 


media, 


in the sheets by mes 
Also in forming the grooves or channels 

ng between a pair of sheets, while they are red hot, a bent rod 
or frame of any suitable material (by preference wrought iron or steel), 
and then passing them between a pair of rolls, or submitting them to the 
ummer, or other suitable pressure, so as to impress 
the intervening rod or frame into the surfaces of the sheets. Also in 
forming the grooves or channels in the sheets by the ordinary process, or 
by stamping, for which purpose one of the rolls or stamping tools is pro- 


ing process, 


other suitable et 








action of a sieam h 





vided with a 
improvements also relate to the construction of the pipes or tubes em- 
ployed to convey beating and cooling media to and from press plates with 
folding joints, or a combination of folding and sliding joints, furnished 
with screw collars and stuffing boxes to reduce friction, and prevent the 
escape of the heating and cooling media, and at the same time allow the 
pipes to accommodate themselves to the necessary movement of the 
press plates without obstructing the internal passage of the pipes. The 


improvement also consist in supporting or suspending press plates at the | 


reynired distance asunder, when they are relieved from the pressure of 
the press, by means of bolts, hooks, or loops provided with adjustable or 
fixed collars or shoulders, and fitted loosely into suitable holes, slots, or 





projections near the edges of the plates, se as to admit of the required | 
} 


movement of such pletes. 





bar, so placed that the cranks | 


| 
“Improvements in | 


or welded, or otherwise fixed together, | 


ov by planing, tarning, or | 


series of ribs or prejections suitable for the purpose. ‘The | 





machine. They also employ a self-acting or partially self-acting feeder 
to supply the rollers with the pieces of metal to be shaped. Their 
apparatus for holding the tubes or partial tubes ready for use relates to 
those used in spinning and doubling machinery, and consists of a table or 
frame placed at the front of the mule or other machine, with either an 
aperture or projection opposite each spindle, to each of which they place 
one of the tubes, so that the operator will have every tube in a position 
ready to placed on its respective spindle, instead of having to collect them 
from a confused quantity. The said tubes may be placed on their 
respective spindles, either singly by hand, or by a frame made to clip 
each of then: at the same time, which, by being pushed forwards either 
by hand or power, may be all put on the spindles at the same time, or, if 
preferable, a portion of them at a time.—Not proceeded with. 
Massachusetts, United States, ‘‘ Sewing machine,”— 
Dated 20th March, 1157. 

This invention cannot be described without reference to the drawings. 
— Complete specification. 
Evan Leien, Manchester, ‘“‘ Improvements in machinery or apparatus 
used in spinning and preparing cotton and other fibrous substances, parts 
of which are also applicable to machinery or apparatus generally.”—Dated 
Ist October, 1857 

This invention consists of a further extension or development of the 
principle, or improvement for which the patentee obtained letters 
patent dated the 2nd day of September, 1857, No. 2299, under the title 
of “Improvements in constructing certain parts of machinery or ap- 
paratus used in preparing and spinning cotton and other fibrous sub- 
stances,” in the specification of which he describes his said invention as 
applicable to hollow top rollers turning upon stationary spindles used for 
drawing cotton and other fibrous substances, and which consists of making 
the spindle taper at each end, so that the ends will project in a taper 
form from the end of each boss, the latter being well polished, and 
conntersunk by the inner edge being rounded. The advantage of this 
invention, as stated in the said specification, is that, when oil or other 
lubricating matter is put on either taper end of the stationary spindle, 
it immediately tlows to the underside or edge, and the moment it comes 
in contact with the countersunk edge of the boss or roller it is drawn 
into the interior, and lubricates the spindle and roller at the precise 
place where it is required, thus preventing any waste, &c. He now finds 
that the said principle or improvement is applicable to many other 
purposes, such as horizontal shafting, on which drums or cylinders are 
placed to convey the motive power to the working machinery, whether 
the same be used for cotton spinning purposes, or otherwise; studs, 
bearings, or journals working in a horizontal position; spindles, axles, 
and, in fact, to all purposes where the lubricating matter has to be 
applied to machinery or apparatus working horizontally, He makes 
large drums or cylinders, such as carding cylinders and others in two 
parts, so that when they are put on the shaft the two parts will unite by 
a kind of dovetail, and the shaft on which the dram or cylinder revolves 
being made to taper from the point or centre of the bearing, as already 
described for roller spindles, studs, &c., the lubricating matter will be 
drawn or sucked in upon the shaft or bearing where itis required. Or 
he attaches to revolving shafts at their bearings certain smaller cylinders 
or bushes, rounded off at their edges, but parsllel inwards, so as to form 
bearings which revolve upon fixed shafts or pivots resembling his improved 
rollers in their action and facility of lubricating. It is evident that 
instead of the taper parts being sunk the reverse position will answer the 
purpose in shafting. 








CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Alitis, &e. 
2617. Joun Hanwoop Simpson, Petersham, Surrey, “ Apparatus for making 


bands or aa s of straw, he uy, or other fibrous substances.”— Dated 18th 
October, 1857 

This eee relates to an arrangement of mechanism for making 
hay or straw bands, such as are used for tying up agricultural produce, 
and packing goods for transport, It has hitherto been the practice to 
put the twist into such bands by hand, which is a slow, and as compared 
with mechanical power expensive process, By this invention, however, 
several bands may be twisted simultaneously, the band or rope makers 
working at the machine being perfectly free and independent of each 
other in their operations, 


Ciass 6.—BUILDING. 


Lneluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 


House Fittings, Warming, Ventilating, &e. 











2534. Jouxn Hesry Jouxson, Lincoln’s-inn-fields, “ Construction of iron 
bridges.”—A con munieation.—Da ied 2ud October, 1857. 

The first part of this invention relates to the construction of that 

class of bridges known by the name of truss frame girder br idges, and 


consists in so cx 
ther 


nstructing, arranging, and connecting the upright parts 
of that they may be free to rotate in the upper and lower chords, 
: i inventor proposes to round the top of the upright posts, 
such rounded tops fitting into caps with receses formed in them for 
that purpose, and in such mann that the posts can vibrate without 
moving the caps, but have no other movement independent of the caps, 
In the lower end of each of the outer post is formed a recess, which fits 
on a rounded projection cast on the metal foundation plates, and each of 
the lower ends of the other or intermediate posts is also recessed to fit 
on a rounded projection cast on metal combination plates, such pro- 
jections being so formed as to allow the posts to have a vibrating motion, 
The caps in which the upper ends of the posts vibrate are made so as to 
have at one side a projection and at the other a recess, for the purpose of 
fitting into corresponding recesses and projections at the ends of the 
straining pieces, the junction of the caps and the straining pieces being 
on one side rigid and on the other free. The upper part is made with 
a moulding or projection at each side, for the purpose of affording a 
hold for the bent lips of a shoe piece, which has a recess cast upon its 
upper side to receive a longitudinal beam, the beam and shoe piece being 
boited together. The shoe pleces are so fitted tothe cap that they can 
bave a longitudinal movement communicated to them without con- 
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veying that motion to the cap. The diagonal and counter diagonal tie 
rods are connected by simple eyes to bolts, one of which bolts passes 
through and is secured to each of the caps, the head of such bolt forming 
an eye whereto are jointed the transverse struts and diagonal tie rods, 
which serve to connect the caps of the opposite truss frame to each 
other, and to steady the whole. The lower chord rods are connected to 
the metal plate on which the posts vibrate, by means of screw threads 
and lengthened nuts. Rods are arranged at each end of the girders, 
which rods are to retain them in position, and are secured by nuts to 
foundation plates, and these are secured to the foundation or piers, such 
plate being formed to reccive the lower ends of the end posts a8 before 
mentioned, and are made adjustable to allow for expansion and con- 
traction occasioned by variations of temperature. The flooring of the 
bridge may either be supported on the caps in connexion with the top 
chord, or arranged in any suitable manner on the lower chord. The 
second part of this invention relates to imp ts in pensi 
bridges, and consists in using the upright posts similar in construction to 
those used in the improved truss frame girder bridge. The bottoms of 
such posts are arranged to vibrate in plates secured to the floor or lower 
chord in any suitable manner, to which plates are also jointed the lower 
ends of the diagonal tie rods. The top of the posts, which are rounded, 
work in recesses formed on the underside of combination plates, to 
which plates are also connected the upper ends of the diagonal tie rods 
by pins or bolts. These combination plates are also furnished with four 
short rods, which fit loosely in holes made therein, and allowed to 
project a short distance on each side. The ends of these rods are 
screwed, and are furnished with lengthened nuts into which are secured 
the screwed ends of the suspension or upper chord rods, The rods 
which form the cable are ted to the pension or upper chord 
rods, and to the top of the lower in a similar manner.—Not proceeded 
with. 

2559. Epwarp Vicers, Bayswater, ‘‘ Construction of wrought iron beams 
and girders.”—Dated 6th October, 1857. 

By this invention, wrought iron girders or beams may be constructed 
of considerable length, and beams or girders of ordinary dimensions 
may be constructed of two side plates, each rolled in one length of a 
curved, convex, concave, or angular section, and with flanges of suitable 
width and proportions on the top and bottom edges thereof. The in- 
ventor places the convex or outward projecting faces of these two side 
plates together, and if for a beam or girder of small breadth, rivets or 
bolts them together at suitable intervals along their length; then tothe 
bottom and to the top of these side plates he attaches, by means of rivets, 
flat or nearly flat iron plates or slabs, of sufficient length, having holes 
I hed therein corresponding with similar holes in each of the flanges 
of the side plutes, and thus perfectly connects them together, and from 
the top and bottom flanges of the beam or girder with but few pieces, 
and those of the simplest and strongest form, and with the smallest 
amount of labour, and fewest possible rivets and rivet holes, For beams 
or girders of considerable length, or where a greater distance between 
the side plates is required, he places the side plates at a suitable 
distance apart, and introduces a longitudinal thickness piece between 
them of any suitable form, to further aid in giving greater rigidity and 
the power to support the load for which the girder or beam is intended ; 
or he takes a number of packing or distance pieces, which may be of 
varying depths and dimensions, and when desirable introduces within 
the beam or girder one or more longitudinal tie rods, and by thus truss- 
ing the beam or girder increases its ability to resist a super-imposed or 
suspended load. Where the length of a beam or girder exceeds the 
length to which each side plate, or the plates forming the top and 
bottom flanges can be rolled in one length of a suitable thickness and of 
sufficient sectional dimensions, he joins such plates by means of butt 
joints, and with lapping or covering plates, or in any other suitable 
manner.— ot proceeded with. 














Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Guny > Tmp 
of War or for Defence, Gun Carriages, &e. 

2603. Vincent Wanostrocnt, St. Swithin’s-lane, London, ‘“ Converting 
muskets and other fire-arms into rifled fire-arms.”—A communication, — 
Dated 12th October, 1857. 

This invention consists in introducing into the barrel of the musket or 
other fire-arm at the breach end a tube, by preference of about half the 
length of the barrel; the interior of the tube has rifle grooves formed in 
it, and its exterior size is such as accurately to fit the interior of the 
barrel. . The mouth of the tube which is nearest the muzzle is bevelled in 
order to facilitate the introduction of the ball; and on the other end of 
the tube there is an enlargement which fits into a recess at the breech 
end of the barrel.—Not proceded with. 








Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
2576, CHARLES Bartow, Chancery-lane, London, ‘‘ Buoyant or life pre- 
serving garments,”— A communication,—Dated 8th October, 1857. 

This invention consists of making a man's shirt or a woman's 
chemise capable of being inflated, and so becoming buoyant in the water, 
and adapted for use as life preservers. The materials used may be water- 
proof and non-waterproof,—Not proceeded with, 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &e. F 

2580. WitniaM Rictarp Topp, jaun., Hull, ‘ Preparing washing blue.”— 
Dated 8th October, 1857. 

This invention consists in mixing sulphate of indigo neutralised with 
an alkali of starch, sago, or other farinaceous matter, soluble in water ; 
carbonate of soda or common salt is also added, and when the mixture 
is dried it is reduced to a fine powder by grinding, a small portion of fine 
smalt blue, or ultramarine blue, or both may also be added. 

2627. Epwarp Owgy, Blackheath, “ Manures.”"—Dated 14th October, 1857. 

This invention relates to the preparation of manure from brewers’ 
spent hops, and consists in mixing with such hops sulphate of ammonia 
and nitrate of soda, either alone or together. The spent hops are pre- 
viously to be reduced to a pulp, or to a dry powder, in any convenient 
manner, or partially dried by being pressed into cakes. 





CLass 9.—ELECTRICITY. 
Including Electrical, Magnetical, and Electro-Maynetical Apparatus, 
Electric Telegraph, Galvanic Batteries, &c. 
2628. Freperick Have Houwes, Blackwall, ‘‘ Mogneto-electric machines.” 
Dated 14th October, 1857. 

This invention relates to a peculiar construction and arrangement of 
rotary magneto-clectric machines, whereby a maximum amount of 
electricity can be obtained at a low speed of working, thus avoiding the 
injurious consequences attendant on working at a high velocity. In 
this machine the helices are made to revoive whilst the magnets are 
stationary, and the numbers of the poles of the helices are double the 
number of poles of the magi The mag are arranged in circles, 
and each circle is mounted on an independent metal frame, which is 
fixed to or suspended from the main standards of the machine, by any 
convenient arrangement of brackets or arms. The helices, which may 
be arranged in one or more wheels or circles, are retained in their 
places by their centres or cores, being rcrewed on to or through the 
hollow rim of the wheel which carries them, the centre or core of the 
helix forming the screw. A projecting guard rim is also formed on the 





rim of each wheel to avoid the possibility, in case of disarrangement 
of the machine, of the ends of the cores of the helices coming in con- 
tact with the magnets. The circles of magnets and helices are so dis- 
posed that the latter revolve between the opposite poles of opposite 
fixed magneta. In order to prevent accident from the cores of the helices 
coming in contact with the magnets whilst revolving, it is proposed to 
bevel off slightly he ends of such cores, by which means they may be 








safely worked in the closest proximity to the magnets. The journals of the 
main axle carrying the helices are formed with double cone bearings, so 
as to form a good bearing surface, and keep the axle accurately in its 
place, whilst the brasses form a reservoir for the lubricating material. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

2452. GrorGE JARVIs WorssaM, Oakeley-crescent, City-road, ‘‘ Self-sup- 
plying penholder,”—Dated 22nd September, 1857. 
The improved self-supplying penholder is posed of a cylinder or 
reserve to contain ink; a tube or conductor screwed to the cylinder, to 
convey the ink to the pen; a valve or regulator, to regulate or shut off 
the ink in the tube or conductor, also attached to a plate with a spiral 
spring; a cap screwed on the end of the cylinder, and connected to the 
valve or regulator with a plate and spiral spring, for the admission of 





air into the cylinder, and also to regulate and shut off the ink in the tube | 


or conductor ; and an ordinary pen, with a shield to protect it. The 
above-named parts are to be made of any suitable kind of material.— 
Not proceeded with. 

2455. Joun Forp, Stepney, ‘‘ Apparatus for marking or scoring at whist 
and other games, which may be adapted for otherwise assisting the 
memory of the players,”—Dated 22nd September, 1857. 

This apparatus consists of a case or holder in which a disc or piece of 
cardboard or other suitable material, free to revolve, and having figures 
marked on the front, is so fitted that it may be readily turned, or moved 
wholly or partially round (which may be conveniently done by causing 
its edges to protrude beyond the sides of the case), in such manner as 
to bring any desired figure opposite an aperture made for the purpose 
in front of the case, and thus present it to view for scoring or marking. 
Another such disc or piece, having marked on it the characteristics or 
signs of the four suits, may be fitted in like manner in the case, above, 
below, or beside the former, and may be turned like it, so as to present 
one of such signs at an aperture formed in front of the case, to indicate 
what “suit” is “ trumps.”— Wot proceeded with. 

2457. HeskeTn Huoues, Wellington-street, London, ‘‘ Machinery for 
cutting, embossing, and stamping.”—Dated 22nd September, 1857. 

This invention, as far as the cutting is concerned, consists in the 
employment of hardened steel cutters fixed in a strong slide or plunger 
made to move up and down, and to descend upon a flat hardened steel 
bed, with considerable pressure ; the material is laid upon the bed for 
the purpose of beingcut. Thi spart of the invention also consists in the 
employment of an endless belt armed with points to receive and feed the 
material under the cutters; the onward motion of the belt is so re- 
gulated to the stroke of the cutters as to bring up a fresh feed for every 
stroke thereof. For cutting materials which require or which are 
desired to be cut while in a state of tension, the patentee fits guides to 
act upon the skeleton belt, and separates the outer edges thereof, to 
which the material is held by points to the extent required. This 
invention, as far as it relates to ing and stamping, consists in the 
employment, in connexion with embossing or stamping plates, of an 
expansible skeleton feed and tension belt of the construction before 


referred to. 





2459. ALFRED VINCENT Newton, Chancery-lane, “‘ Obtaining photographic 


pictures "— Dated 22nd September, 1857. 

The object of this invention is, First, to furnish the artist or draughts- 
man with an instrument that will enable him to produce an accurate 
image of the object to be delineated by photography, and that will 
afterwards portray on his canvas or other material an infullible 
representation thereof in light and shade, whereby a most accurate 
likeness or copy of any desired size may be produced, requiring only one 
sitting of the subject; and, Secondly, to enable the photographer to 
print a picture on prepared canvass or other material of greater or less 
dimensions than those of the negative ordinarily used for such purpose, 
whereby he is enabled to use a more perfect negative produced by 
bringing the entire field of his picture within the scope of the focus of 
his instrument, and afterwards to throw it up, or enlarge it, and print, 
by concentrating the rays of light through the negative picture in the 
instrument, instead of placing his negative in close contact with the 
prepared paper as in the usual manner. ‘The improvements cannot be 
described without reference to the drawings. The patentee claims, 
adapting to the photographing camera a lens and reflector in rear of 
the object glass, in such manner that the instrument may be made to 
answer the twofold purpose of a camera obscura and a camera lucida, 
substantially as and for the purpose specified. 

2460. WituiaM Epwarp Newton, Chancery-lane, “ Machinery for forging 
metals, ’— Dated 22nd September, 1857. 

This invention consists in certain improvements in machinery for 
forging metals, which improvements are applicable to the machines for 
which letters patent of Great Britain were granted to W, E. Newton, of 
London, on the 21st October, 1856. The improvements cannot be de- 
scribed without reference to the drawings. 

2465. Peter ARMAND le Comte de Fontarnemoreav, London, “Marking 
paper for postal purposes.—A communication.—Dated 22nd September, 
1857, 

This invention consists in the application of a stamp or mark to every 
sheet of letter or other paper, whether written or printed, so that every 
such sheet of paper, envelope, or wrapper will indicate the weight of 
postage, and thus save mach trouble, and the doubt as to postage dues 
on the transmission of letters to any country, The stamp or mark can 
be affixed either on each sheet of paper separately, or upon the envelopes 
of packets containing sheets of paper, the marks on such envelopes 
denoting the different weight of the sheets contained therein.— Not pro- 
ceeded with, 

2479, ALFrep Vixcent Newton, Chancery-lane, London, “ Rock-drilling 
machinery.”—A communication,—Dated 25th September, 1857. 

This invention consists in improved means for operating the drill of 
rock-boring machines longitudinally, or giving it its reciprocating 
motion, and for rotating the same intermittently. The invention also 
consists in a peculiar arrangement of the frame which contains the 
working parts, and by which the said parts are adjusted to work at 
different angles, this frame being attached to an outer or stationary 
framing, so that it may be fixed at any desired angle of inclination. 
These improvements cannot be described in detail without reference to 
the drawings. 

2494. Ricwarp Quix, Rodney-street, Pentonville, ‘Cases suitable for con- 
taining photographic and other pictures.”—Dated 28th September, 1857. 

In the construction of cases suitable for containing photographic and 
other pictures it is desirable that the cases should be so constructed that 
the picture may be inclosed for protection, as in an ordinary case; also 
that a picture may, when placed on the table, be supported by the case in 
an inclined position, so that it may be seen to advantage; and thirdly, 
that the case with the picture may be hung so as to exhibit the picture as 
an ordinary picture frame. Cases which supply these three require- 
ments have heretofore sometimes been made, and the object of this 
invention is the arranging such cases in a more compact and convenient 
manner. For this purpose the inventor constructs an open frame of the 
length and width of the intended case, and in this frame arranges a 
second frame, capable of turning on pins or axes within the first, and 
fitted to receive the picture to be mounted. The back of this inner 
frame is covered with leather or other suitable material, and serves as 
the back of the complete case when closed by a lid of an ordinary 
description, and hinged to the exterior frame. When it is desired to 
exhivit the picture in an inclined position on a table, then the inner 
frame in which the picture is mounted is turned round on its pins or 
axes within the exterior frame, and then the lid serves as a strut or foot 
to maintain the picture at the desired inclination. When it is desired 
to hang the picture, then the inner frame is tarned round as before, and 
the lid is closed down on the outer frame, as when the case is closed in 
the ordinary way. Or in place of constructing cases in the way above 
described he arranges them so that the picture is mounted in a frame 
closed at the back, and so arranged as to be received within a second 
similar frame, in such a way as to exhibit the picture or to inclose it, as 
in an ordinary case. There is a strut or foot hinged to the outer case to 
support it in an inclined position. The same result may also be obtained 
in a case of the ordinary description by hinging the lid of the case by a 
double hinge, or by a flexible hinge, to the centre of the top of the case, 
in place of to its edge as heretofore, and then the lid serves either to 
enclose the picture in the usual way, or it may be turned back, so as to 











desired to hang the picture the lid may be turned over, and will lay flat 
against the back of the case, For cases which do not require to be hung 
as picture frames, but which are only required for enclosing pictures or 
articles, and exhibiting them in an inclined position, the ordinary con- 
struction of exterior case may be retained, and within this case a frame 
hinged at the front, which, when the case is opened, is, with the picture 
or article which it supports, thrown up by a spring into an inclined 
Position within the case.— Not proceeded with. 

2499, Witt1aM Bayiis, Monmore- m, Wolverhampton, “ i ” 
Dated 29th September, 1857. ot) 4 ert 
These imp in the of chain cable relate to that 
part that is put between the links of such chain, such parts being called 
studs, which have heretofore been made solid, whereas the invention 
consists in making them hollow, either of drawn tube or of cast malleable 
or common iron, according to the quality or description of chain he 
may wish to make. If made of wrought-iron tubing the tubing may be 
made in the ordinary way in which such tubing is usually made, the 
joint being welded together in the process of making, and the tubing 
from which such studs are intended to be made may be round, oval, or 
other desirable shape in its transverse section, such tubing may be out off 
in desirable lengths, and put between a pair of tools, and by means of a 
blow or pressure, the ends may be hollowed to fit or suit the transverse 
sectional curve of the link, so that, when placed between the link, and 
the link reduced to its proper oval form, such studs will be securely held 
within the link; the giving of this form to the ends of the link may be 
done cold, but, in some instances, it may be desirable to perform this 
operation while the link is in a red or heated state. Studs made or 
formed of cast iron may be cast hollow by the process well understood by 
general founders, by laying in a sand or other core or chill, which core or 

chill may be removed after the stud has been cast. 


2500. Stepnen Smith, Manchester, ‘ Coffins.”—A communication.—Dated 
29th September, 1857. 

This invention relates solely to metallic coffins or burial cases, more 
particularly to those made of cast iron, and consist in the novel con- 
struction of such receptacles, The coffin is formed in two parts or 
halves, top and bottom, both of which are furnished at the edges, where 
the halves are united with projecting flanges, the surfaces of which may 
be either made plain, or rabbetted to fit into each other. In order to 
secure the two halves together and close the coffin, they may be bolted 
or screwed together, the bolts passing through lugs or projecting pieces 
corresponding on each half of the coffin, te handles being also secured 
by means of such screws; thus, when the two halves are united by the 
screws or bolts, and the interstices between the flanges are filled with a 
suitable cement, an air tight coffin or receptacle is produced, for which 
the invention is designed. A plate of glass is placed in the upper half 
or cover over the face of the enclosed, which is also furnished with 
a metallic shutter to be placed over the same prior to burial, and upon 
the interior surface of the lid or cover a small perforated box is provided, 
to contain charcoal or other deodorising agent, from which a tube may 
Pass through the coffin lid into the atmosphere outside to carry away 
any offensive vapours. 

2501. Ricard ARCHIBALD BRrooMAN, Fleet-street, London, “ Raising and 
lowering weights and bodies in mines, &c.”—A communication.—Dated 
29th September, 1857. 

This invention consists in the employment, in shafts and pits, of atmo- 
spheric tubes, in pairs or sets of pairs, similar to those tubes employed in 
atmospheric railways, and in connecting to the arms of the pistons made 
to work in the tubes a cage or platform for carrying the minerals, coal, or 
other substances to be raised, and the men employed in working the 
mine. The cage is raised by exhausting the air from the tubes above 
the pistons, and lowered by admitting a proper quantity of air into the 
tubes above them, Safety brakes are attached to the cage to prevent 
any undue descent thereof, and proper rollers are fitted for regularly 
opening and closing the valves in the tubes. ‘The valves are similar to 
the atmospheric railway valves, but in order to cause them to close, a 
piece of thick leather or a blade of steel, so as to form a spring, is placed 
on the outside. Stops and buffers are fitted to the upper part of the 
tubes to prevent the cage from rising too high, and retain it at the top 
of the tubes until it is required to be lowered. Where deemed neces- 
sary a telegraph may be employed to convey orders down the mine, and 
to indicate the position of the cage in the shaft. An electric telegraph 
apparatus may be fixed at the mouth of the shaft, and the wire may be 
furnished at intervals with a projecting arm, against which a cam or 
other projection on the cage will rub or strike, and make or break con- 
tact, which will be indicated on the apparatus above ground. In order 
to extract water from mines, the cage is made with a double bottom and 
suitable valves. At every descent into the water the space between the 
two bottoms would become filled, and this water would be elevated with 
the cage. For the ventilation of mines tubes must be led to those parts 
requiring ventilation, and must be connected with the atmospheric tubes. 
It is also necessary to employ a second piston in the atmospheric tubes 
with a closing roller behind it, in order to prevent air being drawn into 
the tubes through the valves.—Not proceeded with. 


fact 
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Cement or Artiric1AL Stone Rirte Sxot.— Captain Norton 
has presented to the United Service Institution and South Kensington 
Museum, an elongated rifle shot made of Johnson's cement, which is 
as hard as flint, and so aduesive as not to be injured by the explosion 
of the charge in the gun; it was moulded in a rifle mould by Messrs. 
Traughton and Levan, of Gravesend. From its elongated form it 
has the specific gravity of an iron spherical shot. 

Rattways AND TELEGRAPHS 1N NEw Sovurn Waters. — The 
works upon the extension line between Liverpool and Cambelltown 
(N. S. W.) are being rapidly proceeded with, and it is anticipated that 
the line will be opened in a few months. ‘The station buildings on the 
Newcastle line have been commenced. An electric telegraph between 
Sydney and South Head and between the city and Liverpool, is now 
in full working order; and arrangements are in progress with regar 
to South Head, for signalling at night. The construction of the inter- 
colonial line between Sydney and Albury is again being proceeded 
with, and it is hoped that, in a few months, communication will be 
completed between Albury and Adelaide, Captain Martindale, R.E., 
is superintendent of electric telegraphs for New South Wales, and ina 
recent lecture stated that the wires used were of iron, galvanised, so 
as to prevent the corrosion resulting from the action of the atmo- 
sphere, the insulators being composed of stone. The lines are erected 
in the simplest form on the American system, the wires being elevated 
on poles placed at intervals. To guard against the action of bush 
fires the poles are to be rendered fire-proof by means of a chemical 
solution. The principle of the lines in course of constraction in the 
three colonies of New South Wales, Victoria, and South Australia is 
identical. 

PHOTOGRAPHY APPLIED TO THE ORNAMENTING OF SILK STUFFS. 
—M. Persoz, professor of chemistry at the Conservatoire des Arts et 
Métiers, of Paris, has just published a most interesting discovery of 
his, by which photography may be applied to the ornamenting of silk 
stuffs. The bichromate of potash is a substance commonly used in 
photography, being extremely sensitive to light. If a piece of silk 
stuff impregnated with this salt be exposed to the rays of light 
penetrating through the fissures of the window-blinds in a closed room, 
the points where the stuff has received these rays of light will assume 
a peculiar reddish tint. Now, suppose a piece of metal, or of strong 
paper, to be cut out after a given pattern, and to be laid on a piece 
silk prepared as before, if exposed to the sun, or, better still, to 
simple daylight, the pattern will be reproduced in a few instants. 
The pale ged which the parts acted upon by the light assume, 1s 80 
permanent that nothing can destroy it; nay, it will fix other culours, 
such as madder, campeachy, &c., just like a mordant, and, in that 
case, it will modify the coluur of those substances in absorbing it. The 
experiment may be varied as follows:—Let a fern leaf be placed 
upon a piece of prepared silk, and kept flat upon it by a pane of 
glass; then that part ot the silk which is protected by the leaf will 
retain its original colour, while all the rest will receive the impression 
of light, as above described, forming the ground on which the figure 
of the leaf will appear in white, grey, or whatever other colour the 
silk may have had before the operation. The richest patterns oo | 
thus be obtained on plain silks, and at @ comparatively small 


form a strut or foot to support 3¢ in an inclined position; or when it is | expense, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


Tue Inon Trape: Unimproved: Good Baltic Demand: Rail Orders: Prospects 
Coat Trape: Languor —Inon Works Assessep TO THE Poor Rares: 
Appeals: A Method of Valuation—More Cuarces OF INFRINGEMENT OF 
qgae Trock Acr— Distrisvrion oF Inon anp Coat Masters’ Epuca- 
TIONAL PrizesS—M aNvuPACTUBING TRADES : Continued Jmprovement—BuiLp- 
we IN Binwincuam: Marked Decrease—MAsTERS AND MEN IN WAGES 
Disputes: Pudilers and their Wages—Covtiesy Proprierors Fixep— 
Tue MANUFACTURE oF Inox: Steam: Running Molten Iron into Puddling 
Furnaces: Hot Blast: Waste Heat of Puddling Furnaces: Annealing and its 
Advantages. 

No improvement can be noted in the state of the iron trade this week- 

There is not less hopefulness, however, among masters than men, 

although the orders that have come in during the past week have not 

equalled, either in number or value, those in hand in the previous 
seven days. There continues very little demand for the American 
market, either direct or by way of Liverpool houses. From these latter 
an order can scarcely be obtained even ut rates that are conspicuously 
tempting. The few orders that were in Liverpool at about the period 
of quarter-day were given out when it was known at what scale 


prices had been fixed, and subsequent mails have not yet brought | 


more than ean be noted. In regard to the way in which the buyers of 
iron in America who have been lately compelled to ask for time will 
ultimately mect their liabilities, there is in the trade generally confi- 
dence that they will discharge the full amount of their liabilities. It 
is no unfrequent occurrence, however, in America for a bill to be re- 
turned, even where there is capital sufficient to meet it, and many 
more such. But it may “suit the convenience” of my cousin to do 
this, and he does it, and by his neighbours is thought none the worse 
because he did it. This bit of “’cuteness” exemplified in some 
instances just now may in a measure account for the * want of confi- 
dence” in the ability of the Americans to meet some of their engage- 
ments, which, as entertained by some members of the trade ia this 
district, we adverted to last week. Dribblets of orders continue to be 
received from the home market, and there is a fair demand from the 
ports of the Baltic. 
and the total demand for the Russian lines is said to amount to forty 
thousand tons. Not many of these, even if the specifications should 
be modified, will come here until Wales has been satiated. Among 
the leading houses the best prices are said to be partly generally 
maintained, but for an inferior description of article, and for 
bars in particular, afew needy makers are taking prices that, if 
they are “satisfactory” at all, can be so only to the buyers. It is 
thought by some that an improvement ere long will take place, the 
idea being based chiefly on the fact of stocks of merchant iron being 
smaller than usual, and the bareness of stores, in the States, of all 


kinds of Staffordshire iron, and were it not for the indebtedness of | 
parties there to the merchants in this country, and the continued de- | 


pression of trade on the Continent, a more favourable state of things 
would soon take place. The demand for iron of late years has greatly 
increased, owing to its adaptibility for marine purposes in the con- 
struction of ships and for steamers, as well as in the formation of rail- 
roads, and there is little doubt, from its extensive applicability, that 
sooner or later the trade must assume its wonted activity. 

The coal trade is inclined to languor consequent upon the favourable 
change in the weather. Since the meeting of the deputation of the 
colliers west of Dudley with their masters respecting their rate of 
wages, they have returned to their work peaceably, finding it im- 
possible for their masters to give a higher rate of wages than at 
present, from the fact that iron and materials have gone down pro- 
portionately lower than wages. 

Several ironmasters, of considerable local standing in the West- 
bromwich district, have recently appealed against the amount at 
which their works have been assessed to the poor-rate. A special 
sessions lasting over two days was appointed for trying the cases. 
On both days the majority of the appeals were rejected from infor- 
mality in the notices. The following are the leading ones decided :— 
Messrs. Bagnall, Goldshill Ironworks, assessment £1,330, reduced to 
£912; Moor’s Colliery, assessment £1,275, reduced to £950; Old 
Field Colliery, assessment £680, reduced to £130; Gild’s Urehard 
Colliery, assessment £400. reduced to £250; Lord Dartmouth, Heath 


Colliery, assessment £3,060, redaced to £1,610; Messrs. Parker and | 


Davis's Colliery, assessment £3,250, reduced to £2,175; Me-sr?. 
Walter Williams and Co., Albion Ironworks, assessment £1,420, re- 
duced to £170. Considerable reductions were also made in several 
other assessments of smaller value. One appeal remains unheard, 
namely, that of Mr. Philip Williams, of the Union Ironworks, 
which is adjourned till to-morrow (Saturday). 

The proceedings will be memorable in the trade because of the 
method of assessing which they established. That method will be 
found in the following evidence. Mr. Wright, solicitor for one ap- 
pellant (Mr. Walter Williams, of the Albion Works), called Mr. 
Beckett, surveyor, of Wolverhampton, who said he had inspected Mr. 
Williams’s works, and had estimated their rateable value by a plan 
of his own, which was that, as all the iron must pass through the 
puddling furnaces, to ascertain the productive power of each furnace, 
and then multiply the amount by the number of furnaces. By that 
method he had ascertained the gross yield of each furnace at Mr. 
Williams's works, and had assessed them at the rate of £26 per annum 
each, ‘This gave a gross amount of £1,038, from which he deducted 
25 per cent., and thus made the actual rateable value of the works 
£330 3s., which he considered to be their full value. 

Mr. John Fallows said he quite agreed with Mr. Beckett's views, 
and believed £830 8s. to be the full rateable value of the Albion 
Works. 

The nett rental assessed by witnesses on the other side who had 

estimated by the system of “squares,” was £1,420. We presume 
that, instead of .“ puddling” furnaces in Mr. Beckett's evidence, 
producing furnaces would more correctly express his meaning, as no 
doubt he included all such furnaces as are used for the purpose of 
working up scrap iron exclusively. 
_ The Wolverhampton magistrates continue to be occupied with cases 
in which infringements of the Truck Act are charged against butty 
colliers and their employers’ ironmasters. On Wednesday last two 
cases preferred against a butty in the employ of Messrs. W. H. 
Sparrow and Soa, Bilston, were dismissed, it having been shown that 
althouch Messrs. Sparrow kept a provision shop at their works, yet 
that they did not compel their workpeople to spend their money there. 
The cases against the Parkfield Iron Company, adjourned from last 
week, were dismissed, because proceedings had not been taken unger 
the right clause of the act. Ten additional cases against the Messrs. 
rae, of Bilston, and one of their butties, were also settled out of 
court. 

An interesting exhibition took place last Friday, when about £350 
was distributed in prizes to the successful youths who had competed 
for the iron and coal masters’ educational prizes,east and west of Dudley. 
Lord Hatherton presided, and he was supported by the Earl of 
Dartmouth and Lord Lyttelton. Four boys, being above fifteen years 
of age, and having in former years gained the iron and coalmasters’ 
prizes, received the after prize, £5each, They were all in the em- 
ployment of members of one or other association, and all under 
eighteen years of age. Of the children still at school thirty-eight 
received £8 each, and seventy-five quarto Bibles, yalue £1. “Money 
was also given to cach school to distribute with discretion. We must 


Tepeat our views that this scheme does not go far enough in such a | 


district as this, 

The manufecturing trades in Birmingham, Wolverhampton, and 
their districts continue to improve to the diminishing of the amount 
vf parochial relief afforded. 

Building in Birmingham.—The. last. year was. perhaps, so fat as 
building is concerned, about the worst experienced since 1847. It 
will scarcely be believed, that there were exactly 2.172 fewer houses 
built in Birmingham TJast year than there were in 1853; that, in fact, 
there were more than four times the number of dwellings erected in 


There are some rail orders afloat for home lines, | 
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the last named period than during the past year. Taking a glance 
backward we find that for the first forty years of this century the 
average number of houses erected was about 608 perannum. The 
census returns of 1851 showed that in the ten years ending 1850 there 
had been a great increase in the activity of the community. The 
average number of houses erected was about 890 every year, with an 
annual augmentation of the population of 5,000 souls. Since that 
period our progress has been more rapidstill. In 1852, nearly 3,000 
houses were erected; in 1853 no less than 2,781; in 1854 there were 
2,219 houses raised ; in 1855 there were 1,253; in 1856 only 803; and 
last vear just 612. ‘The average number of houses erec ed therefore is 
1,778 per annum, which gives an average increase of population of 
about 8,000 a year. Upon this data the population of Birmingham 
would at present be, in round numbers, 280,900. We doubt if this 
estimate is not cousiderably higher than the real ratio of increase. 

Masters and Men and on the Wages Question.—It is pleasing to find 
that the artizan and working classes generally of this district have 
arrived at a better method of adjusting differences between them- 
selves and their employers upon the question of wages than the 
cumbersome, expensive, and suicidal one of strikes. In our letter of 
last week prominent mention was made of a meeting between colliers 
and their employers near to Dudley, these following the example of 
their fellow workers in the Wolverhampton district. Some of the 
lockmakers of Wolverhampton having received notice from their 
empleyers of a reduction are taking asimilarcourse. 200 of them 
met together in that town oa Monday and sent a deputation to their 
masters, ‘who were glad to meet them thus; and the differences are 
likely to be amicably adjusted by each side giving way a little. The 
annexed paragraph is an additional and even more gratifying 
illustration of this improved relation between employers and employed. 
To quote the words of the Earl of Dartmouth used on Friday last— 
“This is the true way to bridge over the distance between masters 
and men.” 

Puddlers and their Wages.—A meeting of South Staffordshire 








tion appointed at their last meeting to wait upon the employers, in 
reference to the proposed arrangement in regard to wages in the 
future. 


puddlers was held on Monday last, to hear the report of the deputa- | 





The chairman announced that the deputation had waited | 


upon most of the ironmasters, and had been most cordially received ; | 


| the masters promising to take the puddlers’ proposition into their con- 
sideration, with a view, if practicable and desirable, to adopt them. 


The deputation received especial encouragement from the chairman | 


| of the Iron ‘Trade, Philip Williams, Esq. 


Colliery Proprietors Fined—OQn Monday, at the Public Office, | 
Dudley, Lionel Brough, Esq., one of the Government Inspectors of | 


coal mines, summoned Messrs. Evers and Martin, colliery proprietors, | 


for a breach of the third of the General Rules of the Coal Mins 
Inspection Act, which requires that “every working and pumping 
pit or shaft shall be properly fenced when not at work.” Mr. Bolton, 
clerk to the magistrates at Wolverhampton ,conducted the case for the 
plaintiff, who was also there. It appeared that, some time before, a 
tailor, whilst in a state of intoxication at night, wandered near to the 
pit and fell down the shaft in consequence of the fencing not being 
up. The magistrates (Messrs. Bennet and Faraday) convicted the 
defendants in the mitigated penalty of 203s. and costs.—On the same 
occasion Mr. Richard Smith, as the representative of Lord Ward, 
was summoned, also by Mr. Brough, for an offence against the sime 
act in not obeying the 8th Special Rule, which enjoins that * no 
collier thall be permitted to work in any pit day or night without an 
engine tender over him, unless some arrangement be ma‘e by which 
he can communicate with some person at the surface left in charge of 
the pit.” On the 18th ult., three men were at work, at night, in one 
of Lord Ward’s pits, where an accident occurred, and two of the 
number were killed. In consequence of the person left in charge of 
the pit being absent, it was some considerable time after the accident 
before the survivor could bring the lifeless remains of his fellow work- 
men to the surface. In this case the mitigated penalty of 40s. and 
costs was imposed. 

The Manufacture of Coal in England.—From a History of the 
Manufacture of Iron in England drawn from the details of a few 
of the leading patents upon this subject published in current numbers 
of the Birmingham Journal, we make the following further ex- 
tracts :— 

Steam in the Manufacture of Iron—We have lately heard much 
about using steam in the manufacture of iron. The idea is a 
very old one. John Barber, in his patent, dated April 21st, 
1773, for a machine “and apparatus thereunto belonging, which 
by fire, water, air, and steam, will purify fossil coal, extract 
metals from their ores, and collect their particles when vola- 
tilised by heat,” describes the use of steam. The steam is obtained 
from a boiler, and delivered by pipes with great velocity into the fur- 
nace, at various heights above the air blast. The same inventor in a 
subsequent patent, dated December 22nd, 1792, describes an improve- 
ment in his first invention, the steam in the latter modification being 
injected “by a pipe, or pipes, through an aperture or apertures made 
or left in the hearth,” of the furnace. In a patent granted May 25th, 
1840, to Sir John Josiah Guest and Thomas Evans, the use of steam 
is described, the steam being applied both ia the refining and puddling 
furnaces, being ‘forced upon, or into, or in contact with, the metal.” 
“A blast of highly-heated steam,” “in place of the hot or cold air 
blast,” is the essential novelty in the patent of Angier March Perkins, 
dated March 16th, 1843. Many subsequent inventors improve upon 
or modify the inventions last described; but we must hasten to other 
matters. 

Running Molten Iron into the Puddling Furnace.—The running of 
the crude iron from the blast furnace to the refining or puddling fur- 
nace, instead of casting, and afterwards reheating pig iron, is laid 
claim to by many patentees. Messrs, Jones, Foster, Barker, and 
Jones, lay claim to it in their patent of September 8th, 1832. It is 
described by John Josiah Guest in his patent of January 31, 1833; 
and again by Messrs Powell and Ellis, in their patent of April 24th, 
1841, and by how many others since it is unnecessary to ascertain. 

The Hot Blast—The hot blast appears to have been perfected by 
James Beaumont Neilson, who describes it in the specification of a 
patent, granted to him September 11th, 128. The patent was de- 
clared valid after long litigation. It is, however, worth while noting, 
that although the patentee describes the carrying of his invention 
| into effect by passing the air through heated vessels, he does not 
; limit himself to any particular method, but appears to claim in the 

broadest manner, the heating of air to be supplied to furnaces. Yet 
| a patent for what appears to be nearly the same thing was granted 
nearly a year before. to Thomas Botfield. This patent bears date 
| January 2nd, 1828. The invention described by Mr. Botfield, is “ for 
| causing or obtaining a blast of atmospheric air, sufficient to smelt” 
| pig iron “ from ironstone.” The blast is produced by means of rarefied 
air, gas flame, or heated air from an oven or fire place, and is to be 
| applied in or to a blast furnace, cupola, or air furnace.” The use of 





a hot blast in making iron is subsequently described by Charles 
| Pierre Devaux, in his patent of October 8th 1835, and by George 
| Crane, in his patent dated September 28th, 1836. The last patentee 
| uses the hot blast in conjunction with anthracite or stone coal, asa 
| fuel ; and states that the iron made according to his invention is equal 
| to “iron obtained by the aid of vegetable charcoal.” 

The Waste Heat of Blast Furnaces.—The application of waste heat 
of blast furnaces has occupied the attention of the ingenious through 
' a long series of years; and has been the subject of almost innumerable 
| patents. It will suffice if we notice the earliest of these. In his 
patent, dated March 4th, 1788, Robert Gardner describes a variety of 
| furnace arrangements, and states that steam boilers may be heated by 
passing the waste heat from the furnaces described, around, through, 
or under the boilers. Moses Teague, in his patent, dated January 
| 17th, 1832, proposes to heat ores and minerals before introducing 
| them into the furnace or cupola, and thereby to economise heat, by 

heating the said ores and minerals by the waste heat ordinarily 
discharged into the air, from the furnace or cupola. Since this time 
; many other methods of utilising the waste heat of iron furnaces have 
been proposed. 
| Annealing and its Advantages——The conversion of cast iron into 
| malleable iron by the process called annealing, originated with 














Samuel Lucas, who patented his invention May 30th, 1804. This 
ingenious and valuable invention, although largely practised in 
Birmingham and Sheilield, has never yet attained the success it 
deserves, and will be certain to have, when the prejudice which it has 
ever had to contend with has passed away. Let us explain this 
invention. Articles are cast in cast iron—certain kinds of cast iron 
well known in commerce, being alone used—and the articles thus 
cast are embedded in powdered hematite or peroxide of iron (Cum- 
berlaud ore), and heated for several days. By this treatment the 
articles are found to become soft and m slleable, the cast iron in short 
has become wrought iron. The change has been effected by the 
oxidation of the carbon of the cast iron. This has been produced by 
the oxide cf iron, in which the articles were embedded, yielding 
oxygen to the carbon of the cast iron, and thereby removing it by 
oxidation. How unlike does this process appear to the puddling 
process, and yet to the eye of the chemist it is the same. In the one 
case the carbon is removed from cast iron by means of oxide of iron, 
formed on its exterior, being forced or kueaded into the metal, and 
there supplying oxygen to the carbon ; in the other case the oxide of 
iron is kept for several days in contact with the outside of the piece of 
iron, and by a slow, but most effectual action, the oxygen of the oxide 
and the carbon of the cast iron are brought into union, and the de- 
carbonisation of the iron effected. If this ingenious process were 
properly appreciated, we might have articles of wrought iron incom- 
parably more complex and delicate than any which are possible by 
the process of forging, and at much less expense. If the appearance 
of casting be objected to let it be got rid of by filing or other method 
of treatment; after the annealing, the article may be bent or forged, 
or subjected to any treatment that ordinary wrought iron may be 
subjected to. In short there seem to be but two solutions of the 
neglect of this interesting process. One exists in the unfounded 
prejudices which are common respecting the properties of the an- 
nealed iron; the other is that there is an abstract merit on account of 
its difficulty in producing articles by forging, which can be much 
easier produced by casting. ‘Time will correct the ignorance in which 
the former error is founded, and wear out the prejudice which is at 
the bottom of the latter. 
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COUNTIES. 
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Mr. J. E..Coteman has prepared an elaborate statement on the 
affairs of the Northumberland and Durham District Bank. The 
total estimated liabilities of the bank, including interest, on the 22nd 
of January last, are returned at £2,255,200. The assets of the bank, 
excluding the value of the Derwent Iron Works, are estimated to 
yield £1,064,082 leaving a deticiency to be provided for of £1,191,118. 
The total debt and liability in respect of the Derwent Iron Company 
is returned at £947,922. Mr. Coleman’s report contains the following 
gloomy paragraphs. First, with reference to the Derwent Lron Works, 
he observes :—“ It will be necessary to make an investigation, and 
ascertain how the very large sums of money which have been obtained 
from the bank have been expended or lost. It is undeniable that 
ironmasters generally have, during the past ten years, made very 
large profits, and it is thereby evident that these works have been 
conducted in a very bad manner, whereby the large debt due to the 
bank has been much increased. When the causes of this large 
absorption are ascertained and proved, I have no doubt the inves- 
tigation will show that these works are under proper management 
and supervision, capable of competing with, if not of excelling, other 
similar works. When the extent and cost of production are known, 
data will exist upon which a true value of the works may be ascer- 
tained. Mr. Coleman, with an eye to the future, adis:—* Viewing 
the general position before alluded to, it appears that there will be 
required from the shareholders, and from the Derwent Iron Company 


| together, a sum of £1,191,118 to meet the difference (that is, the 


deficiency between the claims and assets of the bank); and as the 
shareholders are, to the extent of their capabilities, the most readily 
available, the dealing with them becomes a primary consideration ; 
it is evident that pro rata contributions, levied on the shares, will not 
meet the amount required, unless some few are sufficiently wealthy to 
bear the brunt of the deficiency of the majority. Should they not be 
so, then undoubtedly the view to be taken is, what are the capa- 
bilities of each shareholder, as respects the whole of his or her property ? 
In weighing these positions, it will also be necessary, at one and the 
same time, to consider the position of the creditors; for if the latter 
cannot receive the whole of their claims in full, then it would be 
desirable that endeavours should be made to effect a compromise 
between all parties. In this case, I do not think it could be success- 
fully carried out unless measures were at once framed for the payment 
of a fixed composition to all creditors of the bank under a specified 
amount.” 

A new grammar school has been commenced at Morpeth, a 
fresh sch for the g t of the institution having been 
sanctioned in 1856 by the Court of Chancery after about 
twenty years litigation. The new building, which will cost 
considerably upwards of £2,000, will be in the form of a quad- 
rangle of the Elizabethan period, in brick, with stone facings. The 
front of the master's residence, and the main front of the school, will 
face the south. The school will include a large school-room, 42 feet 
6 inches by 20 feet 6 inches, with two class rooms, and all the acces- 
sories corresponding to such an establishment. ‘The master’s residence 
will also be an extensive building. Mr. B. Ferry, of London, is 
architect. 

At last week’s meeting of the Liverpool Docks and Harbour Board, 
a letter was read from Mr. Charles Harrison, on the subject of plans 
for improving the river. The chairman said a great deal of labour 
had been bestowed on the plans, which, however, were based on an 
erroneous assumption that the board were going to alter the walls at 
the north end. The secretary was instructed to convey the thanks of 
the board to Mr. Harrison for bis communication. 

Mr. J. W. Berschel has been appointed by the Liverpool town 
council curator of their Botanic Gardens, at a saiary of £105 per 
annum, with house, &c. 

The consumption of water at Liverpool is about 75,000,000 gallons 
per week. 

Monday’s Liverpool Albion gives the following resumé of the pro- 
ceedings of the parli tar ittee to whom the Lillis intro- 
duced by the Dock and Harbour Board were referred: —“ The 
committee on these bilis, of which Sir Benjamin Hall is the chairman, 
commenced its sittings on Tuesday last. There appeared in opposi- 
tion counsel for the trustees of Mr. Price, in respect of his ferry rights; 
for the trustees of the Duke of Bridgewater, in respect of their rights 
to beaching ground in Woodside Basin; for Messrs. Bibby and Co., 
the owners of the Copper Rolling Mills in Wallasey; for the various 
owners of land fronting the Pool on the North side; for the Great 
Western, Cheshire Junction, and London and North-Western Rail- 
way Companies; and also for some of the dock ratepayers. The first 
day was ied in the opening speech of Mr. Hope Scott, counsel 
for the Dock Board. This speech, would have been much longer, but 
that Sir Benjamin Hall interposed when Mr. Scott was addressing 
himself to some portion of the anticipated opposition, by intimating 
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that the committee had come to the conclusion ‘that all past agree- 
ments were tobe kept.’ The committee adhered with great resolution 
to this determination, and it t at once eviden: that theintention 
was to pass the bills, especially as it was known that the railway 
companies offered no opposition. On the second day, however, 
counsel for the various parties opened fire on the preamble; but as 
soon as Mr. Hartley and Mr. Brunel had been examined, the com- 
mittee expressed themselves satisfied, end the preamble was declared 
tobe proved. On Thursday morning the clauses were gone into. 
No opposition was offered to’ the clauses giving power to make the 
principal works. The opposition, however, offered by Mr. Price and 
the trustees of the Duke of Bridgewater, to a partial shutting up of 
the Woodside Basin, was successful. ‘The next question was as to the 
embankment which is to divide the Great Float into two parts. This 
was opposed by Messrs. Bibby and Co. and the Wallasey Front- 
agers, but the committee decided that it was a mere question of 
compensation,’ and they so dealt with it. The bills, therefore, may 
be considered to be passed, and we trust that this decision of Parlia- 
ment will settle the question, and that the merits of Birkenhead will 
soon be fairly tested.” 4 : 

An engine-driver on the Manchester, Sheffield, and Lincolnshire 
line noticed last week that something was wrong in the working of 
his engine, and proceeded along the side to ascertain what was amiss. 
While he was making an inspection a tube burst, the steam scalding 
him ; he fell to the ground, and was killed. 

The state of employment grows worse at Manchester. The return 
for the week ending April 14 shows that the number of hands work- 
ing full time has decreased 348, that the number working short time 
has decreased by 240, and that the number totally out of employment 
has increased by 422. As regards machinists and foundries, the return 
supplies the following information :— 





Machinists. Foundries, 
No. of establishments .. os s on 56Ci«‘(<‘“ 28 
On full time wit! all hands ‘ ow ve 14 ee 10 
Ditto, with part hands - ee oe SS as 16 
On short time 7 a oa os ee 16 oe 2 
No, of hands usually employed oe «» 7,058 oe 3,406 
No, working fulltime .. oe oo e- 4,722 oe 2,917 
Diito, short time .. = oe oe “ 556 se 49 
Ditto, wholly out of work oe oe -» 1,730 oe 440 


At the Ashton sessions the other day, William Paddock, a collier, 
was charged with breaking one of the special rules “for the conduct 
and guidance of persons acting in the management of the Bardsley 
coal mines or collieries” (the mine in which the late fearful explosion 
took place), by leaving g certain air door open. The rules were put 
in and the fifteenth is to the following effect :—* That no collier, or 
other workman, shalljinjure any air-course, brattice, or stopping; or 
leave open, wholly or partially, any door; or do any other thing 
whereby the ventilation of the mine shall be affected, or the property 
of the owner endangered.” ‘The bench said it was a most serious 
offence, as the leaving open this door endangered the lives of a great 
many men, and they inflicted a fine of 10s. and costs, or twenty-one 
days’ imprisonment. 

The Colne Valley and Halstead (Essex) Railway is progressing 
rapidly, and if parliamentary sanction can be obtained will be 
extended from Halstead to Cambridge. 

The clipper Ferdinand Max arrived in Grimsby Dock last week 
from Bombay, with 1,000 tons of cotton. It is said that the Ferdi- 
nand Max is the precursor of other vessels similarly laden. 

Messrs. Clayton, Shuttleworth, and Co., have recently turned out a 
traction engine, which is to be sent to the Crimea. The Stamford 
Mercury, referring to a trial of the engine at Lincoln, says:— 
“ Attached to it were two of Clayton and Co.’s portable engines, 
weighing about seven tons. The engine was taken up the New-road 
and the hill leading by the Adam and Eve inn to the Nettleham-road, 
into Eastgate, and back again by the same route. The engine ap- 
peared to be perfectly under the control of the driver and steersman, 
and its working clearly demonstrated that it is well adapted for the 
parposes for which it is designed. The ascent was made at the rate 
of about three miles per hour. ‘Two mishaps occurred on the route, 
one at the bottom of the New-road, by which the shatts of one of the 
portable engines were broken, caused by the hindmost engine run- 
ning down upon the other, in consequence of the wheels not having 
been properly locked for the descent, and the other in Silver-street, 
where one of the shoes of the endless railway upon which the taaction 
engine moves became detached, ‘This, however, was soon remedied, 
and the ‘ horse’ proceeded on its way.” 

Some large blast furnaces at Jarrow will soon commence operations. 
Engines built by Messrs. Palmer and Co., Jarrow, and Messrs. Heads 
and Co., Stockton, are said to answer satisfactorily. 

In cousequence of a heavy tide on Friday afternoon the piling for 
the protection of the scaffolding erected on the west side of the old 
bridge at Sunderland floated up. The new bridge works have, up to 
this time, been very successful. 

When the Donald M‘Kay, Australian clipper, lately arrived at 
Liverpool from Melbourne, the mainmast had to be unstepped; and, 
in order to avoid any accidents which might have been incurred by 
the re-stepping of the old mast, it was determined to construct a new 
one, more substantial and trustworthy than the original. Messrs. 
T. M. Mackay and Co. undertook to build the new mast, which is 
constructed of pitch pine. It measures in length 102 feet, in diameter 
44 inches, and weighs, incluaing top and hoops, 25 tons. The mast 
is a built one, its timbers having been selected from the stock of 
Messrs. Mackay and Co.’s timber-yard. The mast having been com- 

rleted, the experiment of “stepping” it, by means of the Harbour 

oard’s new crane-shears, took place last week, and was pertectly 
success!ul. The experiment was superintended by Mr. Potter, 
master shipwright. It is said that had the old method been resorted 
to it would have taken about 100 men, for five days, and an expen- 
diture of £100, to have placed the mast in the position in which 
twenty men and three hours’ labour had placed it. 

Several colliery accidents more or less serious have occurred during 
the last few days at the Tunnel coal-pit, Shevington, near Chorley. 
A boy, ten years of age, named James Halliwell, was employed in the 
top seam to take care of a pony; be descended the pit to work at 
seven o'clock, and at eight o'clock the browman saw the boy banging 
by his hands to the cage which contained the full boxes, and which 
was then being drawn up the shaft. The browman called to the 
engine man to step the engine, but before that could be done the cage 
had got into the iranework at the pit eye, and there being only a 
space of three or four inches between the woodwork, tie boy was 
dragged in and instantly crushed to death. It is supposed that the 
deceased had attempted to jump into the cage as it passed the top 
seam, and missing doing so, he had caught the eage with his hands, 
and was thus drawn up until he met his horrible death, 

The monthly report of the Leeds Chamber of Commerce has the 
following observations on the iron and machine trades in the neigh- 
bourhood :— The remark was made in the last report, that no im- 
provement might be expected in the various branches of the iron 
trade until some decided change takes place in the general trade of 
the country ; this still holds good—save in one or two instances there 
is little activity observable. Some notice seems due to a department 
of the iron trade which is becoming largely established here, viz., the 
cut nail trade. Like most other trades, it has been somewhat de- 
pressed, but not so much so as in other districts; in fact, the demand 
for some descriptions of nails has been steady and considerable, but 
owing principally to the extreme dryness of the weather, in the shoe 
and clog-nail part of the manufacture, the demand has been only 
limited. On the whole, however, the cut-nail manufacturers of Leeds 
have not had much reason for complaint.” 

The dispute continues between the South Yorkshire colliers and their 
employers, iin reference to the attempted reduction of 15 per cent. in 
wages. The men appeal to the public for support. Some of the col- 
lierivs have ceased working. 

Mr, J.J. Winkler, another prodigy as regards mental arithmetic, 
has been giving illustrations of his powers at Bradford. At a meeting 
in that town the other evening, a list of forty-eight figures was read 
over to Mr. Winkler in batches of six, and he then repeated them 
correctly backwards. At the close of the meeting—an hour and 
a half afterwards—he was asked again to repeat these figures, which 








he did, both forwards and backwards. When a question was pro- 
pounded, he would pace the platform to and fro, apparently enjoying 
the most perfect abstraction from the hum of conversation, and 
evidently undergoing the most intense thought on the subject in hand. 
One feature in his mental capacities is the way in which be can sus- 
pend any operation of his memory for a time and then resume it. For 
instance, he was mentally extracting the fifth power of 638, and in 
two or three minutes, while in the middle of the sum, he said his 
hearers would be tired of waiting, and asked for some other sum to be 
going on with, and he would finish this one presently. He then 
worked out another and not much easier problem, and afterwards took 
up and finished the original one. 

The Manchester Brotherton memorial amounts to £2,500 Mr. 
Noble is at work on the memorial—a bronze statue and an ornamental 
tomb—and the inauguration is to take place, if possible, on the Ist of 
May. 

Trading affairs in Sheffield are spoken of a little more cheerfully. 
There is a fair demand for goods for South America, and the Russian 
trade is improving. 

Mr. Hambly bas read a paper to the members of the Sheffield 
Literary and Philosophical Society on “the Silica Rock, near Farn- 
ham, Surrey, with some of its economical applications.” The prin 
cipal point of local interest was that the great proportion of silica 
contained in this stone makes it an admirable material for the manu- 
facture of firebricks for furnaces, They have been tried in Birming- 
ham, and are pronounced to be three or four times as durable as 
ordinary fire-bricks. Mr. Edward Smith suggested that if the 
material could be found to make more durable melting pots for the 
conversion of steel, it would prove very profitable to the inventor. 
After a few remarks from Mr. Baker and Mr. Sorby, Mr. Hambly said 
he did not suppose the Farnham material would answer for meltirg 
pots, as the action of the metal upon them would be very severe. 

The dividend of the Sheffield Gas Company is at the rate of 10 per 
cent. on the A stock and 8 per cent. on the other paid-up capital. 
The report of the directors of the Sheftield Water Company shows 
profits at the rate of 5 per cent. per annum. 

The tunnel and conduit from Crookes to Rivelin is now finished, 
and the only work in hand under the new act is the tunnel from 
Rivelin to Loxley valley, which, the directors regret, has not pro- 
gressed so rapidly as it ought. By their Act, the company can take 
no water from the Loxley valley until they are prepared to give a 
stipulated daily supply to the mills below. But unti! the last-named 
tunnel is made, no water from the Loxley valley would, under any 
circumstances, be available to the company. It was desirable, there- 
fore, that the new board should consider the propriety of at once con- 
structing the Dole Dyke reservoir, in order that, by the time the 
tunnel shall be finished, the company may Le in a position to avail 
themselves of as much of the surplus water as they may require. 

Mr. J. Huddlestone Nowill, son of Mr. W. Nowill, of Sheffield, has 
been promoted to the post of inspector of electric telegraphs from 
Bangalore to Humparagur and Potacamund, and from Mysore to Mer- 
cura, nearly 600 miles. 

The Sheffield Independent has an article headed, “ Introduction of 
the manufacture of iron tor conversion into steel into Sheffield.” The 
following are the salient passages :—‘* Mr. John Brown, of the Atlas 
Steel and Spring Works, has just completed the erection of six pud- 
dling furnaces, a balling furnace, a mill furnace, with two Nasmyth 
steam hammers, and a rolling mill, in order to add to and facilitate 
his other business in steel, railway springs, buffers, &c., by the manu- 
facture of the iron to be converted into steel fur these purposes. The 
apparatus of this new department is conveniently arranged in the 
southern portion of the Atias Steel and Spring Works, having for the 
reception of its pig iron, coal, and other materials a distinct connexion 
by rail with the line of the Midland Company. The range of new 
erections forming this forge is in the form of an angle, measuring 
150 ft. by 130 ft., and they are not only well lighted and ventilated, 
but of great height, being 19 ft. to the under side of the beams, and a 
considerably greater height to the ridge of the roof. The puddling 
furnaces are constructed on the most approved modern model, com- 
bining efficiency with great protection fur the men from the intense 
heat in which the puddlers have to work. The crude pig metal 
broken to pieces is put into the puddling furnace, where it is sub- 
jected to an extreme heat, being all the time stirred up with iron rods 
by the workmen. It comes out of the furnace in a mass called a 
bloom. The bloom is carried to a Nasmyth hammer of 45 ewt., 
where it is beaten to free it from its impurities. It next goes into 
the balling furnace, and having been heated to a welding heat, it is 
subjected to further hammering under a second Nasmyth hammer of 
30cwt. The next stage is the mill furnace, on emerging from which 
the metal is rolled into bars and cut. It is then ready for use as iron, 
for conversion into steel. Mr. Brown has applied to the puddling, 
balling and mill furnaces, the arrangement which has answered weil 
in his steam boilers and other furnaces. It is one of the features of 
his establishment that, instead of each furnace having its low chim- 
ney, poisoning the neighbourhood with smoke, each has an under- 
ground flue, and all the flues run into a tall chimney. The same 
plan has been adopted in the erection of the new iron furnaces. They 
communicate with the chimney of a twelve-horse steam-engine, 
which has been put up to work the two Nasmyth hammers. It has a 
boiler of peculiar construction and extraordinary strength, so that it 
can be safely worked with a pressure of 80 Ib. to theinch. Tbe flues 
are made accessible at several points, and are of such capacity that it 
will be an easy task to cleanse them, The steam-engine furnace has 
an effective arrangement for consuming smoke, and it is expected that 
but little smoke from the various iron furnaces will emerge in an 
opaque state from the chimney top. The iron rolling mill will be 
worked by the same steam-engine which already works the steel 
rolling mill. The arrangements at present made are calculated to 
manufacture about sixty tons of iron per week, consuming 150 tons of 
hard coal, and giving employment to about seventy men. But the 
plan embraces the future erection of six more puddling furnaces, and 
the putting down of four additional pairs of rolls, which will fully 
double the demand for labour and the means of production. We are 
informed that the pig iron to be employed will be that of Russia, 
Sweden, India, our North American colonies, with a mixture of the 
best pigs of Derbyshire and Yorkshire.” 








Porrante Turesuinc Macuirye.—On Thursday last a trial was 
made on the premises of Mr. Adams, of Bothwell Castle Home Farm, 
of a new portable threshing machine, constructed by Messrs. John 
Gray and Co., of Uddingston, under the superintendence, and partly 
after the patented plans of Mr. Waller, Messrs. Gray and Co's 
manager, The machine is driven by a very powerful portable steam 
engine, which can be moved from place to place as required. Both 
the threshing machine and engine are very simple, and easily managed. 





On a future occasion we shall give a full description of the machine; 
in the meantime the following account of its performance will be | 
interesting. Upon trial it threshed three stacks containing 54 bolls | 
or 27 quarters of wheat in less than four hours, and also on a trial | 
threshed (quite clear) 65 sheaves in 2 minutes 3 seconds. The | 
grain from the stack is supplied to the machine by five men, one of 
whom keeps feeding the beater. The ears are instantly deprived of 
the grain, and the straw is cast out by a series of shaking frames so 
fast that it keeps five strong men tying it upin bundles. The grain 
after leaving the husks is thrown into a tubular revolving screen, the 
wires of which are very close together at the one end, and are | 
arranged wider towards the other. This revolving screen is placed at 
a slight angle, inclining downwards towards the end where the wire | 
is widest. At the lower end a blowing disc or fan is placed, which | 
separates the chaff from the grain, &c., which is allowed to escape by 
a proper ventage. The grain then enters the revolving screen, and 
passes from one end to the other, always throwing off the smallest 
grain where the wires are closest, till at the lower end the large clean 
grain is filled into sacks fit for the market. In the case of barley, for | 
example, the broken or bad grain and the chaff are thrown off by | 
separate sluices under the body of the machine. The beards and ends 
are thrown out by one ventage at the back, and there are six others, 
to all of which sacks may be attached, and the grain sorted. 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Fore’ in B 
sizes are charged for at the rates agreed by a in ee 
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The metal market continues exceedingly dull. 

RAILs are without alteration, 

Scorcu Pig lron.—During the past week this market has been very flat 
and now closes at a deciine of 1s, per ton on our last week's quotations—viz., 
mixed numbers, G.M.B., f.o.b. at Glasgow, 52s. for prompt cash, three 
months open 53s. 6d. The shipments for the week ending the 21st inst. were 
11,500 tons, against 18,500 tons the corresponding period last year, 

SPELTER.—Scarcely any transactions have been reported, is quoted nomi- 
nally at £25 10s, 

Copper is in very limited request. 

Leap.—No alteration, 

Try.—But little doing in either English or Foreign. Banza is quoted £112 
and fine Straits £110 per ton, . 

Tin PLatEs are more inquired for. 

MOATE and CO., Brokers, 65, Old Broad-street. 


London, 23rd April, 1858. 
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LicutTuovusrs AND Bracons.—Lord Clarence Paget last week 
called the attention of the House of Commons to the unsatisfactory 
modes of superintending the lights, buoys, and beacons on the coast of 
Great Britain and Ireland, and to the manner in which funds are now 
and have been raised to defray the expenditure thereon; and moved 
that the House would, on the 22nd instant, resoive into a committee 
for the purpose of considering an address to her Majesty, praying 
her Majesty to direct that measures may be taken for giving effect 
to the recommendation of the select committee on lighthouses, in 
1845, namely :—* That all expenses for the erection of lighthouses, 
floating lights, buoy, and beacons, on the coast of the United Kingdom 
be hencetorward defrayed out of the public revenue.” The noble 
lord afterwards withdrew his proposition on the assurance that a 
royal commission would be issued to inquire into the subject. 

AUSTRALASIAN STEAM NAVIGATION Company.—The last report of 
the directors of this company (which held its half-yearly meeting at 
Sydney on the 29:h of January), states several interesting facts. 
The company have now two steamers running on the Hunter River, 
two in the Moreton Lay trade, one in the Wide Bay line, and three 
on the Melbourne line. The European and Australian Royal Mail 
Company having applied to the company for a steamer to convey the 
November mails to Suez, and bring back to Svdney the return mail, 
the City of Sydney steamer was employed on the service. The result 
of the experiment is regarded with much interest, as it may tend to 
solve the practicability of the English mail service being undertaken 
by colonial enterprise. The directors, after endeavouring, ineffectually, 
to sell the company’s spare steamers in the Australian colonies, have 
despatched the Stamrock to Shanghae for sale, and the Thistle was 
to be forwarded to Batavia with the same object. The City of Mel- 
bourne, screw, and the Eagle, paddle, steamers, not being considered 
serviceable for any of the company’s lines, nor in a condition to send 
abroad for sale, and the directors finding that one useful and econo- 
mically-worked vessel could be obtained by converting the le 
into a screw steamer, substituting the light engines of the City of 
Melbourne for the heavy machinery which has hitherto propelled 
her, have ordered the necessary alterations to be made. The hull of 
the City of Melbourne, which is strong and sound, is to be sold as a 
sailing vessel; and the hull of the Ben Bolt has also been disposed of. 
The directors have given directions for the construction of new 
boilers, to replace those which may become worn out. The Clarence 
has had a new set of boilers placed in her during 1857 ; the boilers were 
constructed at the company’s works, and have given every satisfaction. 
Another set of boilers of 120-horse power has also been completed for 
the first of the steamers of that power which may require them ; and 
a third set suitable for one of the large vessels is in progress. The 
running yessels have been regularly placed on the company’s slip, 
and the condition of their hulls has been carefully attended to. The 
company’s engineering works at Pyrmont have also been fully and 
profitably occupied in executing orders for the European and Aus- 
tralian Koyal Muil and other steam companies, &c. ‘The tenders for 
the conveyance of mails made by the company to the Governments of 
New Zealand, Victoria, and South Australia have not been accepted, 
local steamers having obtained the contract for South Australia, and 
the Government of New Zealand not having arranged for any mail 
steam service with Australia. The dividend declared was at the rate 
of 10 per cent. perannum. The following is a list of the steamers at 
present the property of the company :— 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Sir Bens, C. Bropre, Bart., D.C.L., F.RS., V.P., in the 


hair. 


ON MINERAL CANDLES AND OTHER PRODUCTS MANUFAC- 
TURED AT BELMONT AND SHERWOOD. 


By Rev. Joun Bantow, M.A., F.R.S. 


Tne candles and the other products (liquid hydro-carbons) on 
which Mr. Barlow discoursed are manufactured by Price’s Candle 
Company, at Belmont and Sherwood, according to processes 
patented by Mr. Warren De la Rue. The novelty of these 
substances consists—1l. In the material from which they are 
obtained. 2. In the method by which they are elaborated. 
3. In their chemical constitution. 

1. The raw material is a semifluid naphtha, drawn up from 
wells sunk in the neighbourhood of the river Irrawaddy, m the 
Burmese empire. The geological characteristics of the locality 
are sandstone and blue clay. In its raw condition the substance 
is used by the natives as a lamp-fuel, as a preservative of timber 
against insects, and as a medicine. Being in part volatile at 
common temperatures, this naphtha is imported in hermetically- 
closed metallic tanks to prevent the loss of any constituent. 
Reichenbach, Christison, Gregory, Reece, Young, Wiesman (of 
Bonn), and others have obtained from peat, coal, and other 
organic minerals, solids and liquids bearing some physical re- 
semblance to those procured from the Burmese napotha ; but the 
first-named products have, in every instance, been formed by 
the decomposition of the raw material. The process of De la 
Rue is, from first to last, a simple separation without chemical 
change. 

2. The processes adopted—In the commercial processes, as 
carried out by Mr. George Wilson, at the Sherwood and Belmont 
Works, the crude naphtha is first distilled with steam at a tem- 
perature of 212 deg. Fah. ; about one-fourth is separated by this 
operation. The distillate consists of a mixture of many volatile 
hydro-carbons ; and it is extremely difficult to separate them 
from each other on account of their vapours being mutually 
very diffusable, however different may be their boiling points. 
In practice recourse is had to a second or third distillation, the 
products of which are classified according to their boiling points 
or their specific gravities, which range from °627 to ‘860, the 
lightest coming over first. It is worthy of notice, that though all 
these volatile liquids were distilled from the original material 
with steam of the temperature of boiliug water, their boiling 
points range from 80 deg. Fah. to upwards of 400 deg. Fah. 

These liquids are all colourless, and do not solidify at any 
temperature, however low, to which they have been exposed.* 
They are useful for many purposes. All are solvents of caout- 
chouc. The vapour of the more volatile Dr. Snow has found to 
be highly anasthetic. Those of the lower specific gravity, called 
in commerce Sherwoodole, have great detergent power, readily 
removing oily stains from silk without impairing even delicate 
colours. The distillates of higher specific gravity are proposed 
to be used as lamp-fuel; they burn with a brilliant white flame ; 
and, as they cannot be ignited without a wick, even when 
heated to the temperature of boiling water, they are safe for 
domestic use. 


A small per centage of hydro-carbons, of the benzole series, 
comes over with the distillates in this first operation. Messrs. 
De la Rue and Miiller have shown that it may be advantageously 
eliminated by nitric acid. The resulting substances, nitro-benzole, 
&c., are commercially valuable in perfumery, &c. 

After steam of 212 deg. has been used in the distillation just 
described, there is left a residue, amounting to about three- 
fourths of the original material. It is fused and purified from 
extraneous ingredients (which Warren De la Rue and H. Miiller 
have found to consist partly of the colophene series) by sulphuric 
acid. The foreign substauces are thus thrown down as a black 
precipitate from which the supernatant liquor is decanted. The 
black precipitate, when freed from acid by copious washing. has 
all the characteristic properties of native asphaltum. The fluid 
is then transferred to a still, and, by means of a current of 
steam, made to pass through heated iron tubes, is distilled at 
any required temperature. The distillates obtained by this pro- 
cess are classed according to their distilling points, ranging from 
300 deg. to 600 deg. Fah. The distillations obtained at 430 deg. 
Fah. and upwards contain a solid substance, resembling in 
colour and in many physical and chemical! properties the paraf- 
fine of Riechenbach; like it it is electric, and its chemical 
affinity is very feeble; but there are reasons for believing that a 
difference exists in the atomic constitution of the two substances. 
The commercial name of Belmontine is proposed for the solid 
derived from the Burmese naphtha. Candles manufactured from 
this material possess great illuminating power. It is stated that 
a Belmontine candle, weighing }th lb., will give as much light 
as a candle weighing jth lb., made of spermaceti or of stearic 
acid, Its property of fusing at a very low temperature into a 
transparent liquid, and not decomposing below 600 deg. Fah. 
reconmends this substance as the material of a bath for chemical 
purposes. As to the fluids obtained in the second distillation 
already described, they all possess great lubricating properties ; 
and, unlike the common fixed oils, not being decomposable into 
an acid, they do not corrode the metals, especially the alloys of 
copper, which are used as bearings of machinery, This aversion 
to chemical combination, which characterises all these substances, 
affords, not only a security against the brass-work of lamps being 
injured by the hydro-carbon burnt in them, but also renders 
these hydro-carbons the best detergents of common oil lamps. 
It is an interesting physical fact, that some of the non-volatile 
liquid hydro-carbons, possess the fluorescent property which 
Stokes has found to reside in certain vegetable infusions. 


3. Chemical constitution of these hydro-carbons.— On this 
subject there will be found a short memoir by Warren De la Rue 
and Hugo Miiller in the Proceedings of the Royal Society, vol. 
vil., page 221. The researches referred to in that memoir are 
nearly completed. The principal constituents of the Burmese 
naphtha are—(q), (the largest in proportion) a substance identical 
10 composition with either the hydurets or the radicals of the 
ethyle series; (J) substances of the benzole series, forming a 
comparatively small portion. It has, however, been ascertained 
that some of the hydro-carbons of this aromatic series differ in 
their chemical and physical properties from the analogous 
members of the same series obtained from the usual sources. 
This difference is most strongly marked in the case of cumole 
and its higher homologues of the benzole series,t (c) the colo- 
phene series already adverted to. 

An important characteristic of the Burmese naphtha is its being 


almost entirely destitute of the bydro-carbons belonging to the 
olefiant-gas series. 











* i . . , " + t 2 
* The freezing mixture of solid carbonic acid and ether does not affect the 
finidity of these bodies, 


t In illustration of this view may be cited Church's diseovery of a para- 
nevle in eval tar, builing at 185 deg. Fab., and nut solidifying at 32 deg. 


INSTITUTION OF CIVIL ENGINEERS. 
March 30, 1858. 


Caries Hurtron Grecory, Esq., Member of Council, 
in the Chair. 


Tue second paper read was “ Description of {the Improvements 
on the Second Division of the River Lea Navigation, with Re- 
marks on Canals generally,” by Mr. R. C. Despard. 

In the year 1854, Mr. Beardmore, M. Inst. C.E., communicated 
to the Institution an account of the works on the first division of 
this navigation, extending from the Thames to Old Ford Lock, 
entirely within tidal influence. The second division commenced 
at Old Ford and terminated at Tottenham, a distance of 
four-and-a-half miles. The works on the latter division, which 
were not proceeded with until the end of 1855, consisted of,— 

First—fhe removal of Old Ford Lock, and the construction on 
its site of a pair of locks of greater width and increased depth of 
water over the sills. 

Second—The construction of wharf and towing-path walls, 
and raising the old, or forming new banks between Old Ford and 
Homerton Lock, a distance of one mile three furlongs. Also 
removing Homerton Lock, so as to make the whole length, from 
Old Ford to Tottenham, into one level. 

Third—The construction of a pair of stop-gates and a new 
bridge at Pond Lane, between Homerton Lock and Lea Bridge ; 
and, 

Fourth—Deepening, by means of dredging, the main river from 
Homerton Lock to Tottenham. 

The works for the Old Ford locks were commenced by form- 
ing a cofferdam, consisting of a single row of whole timber piles, 
below the old lock ;—a trench having been previously excavated, 
which was filled up on the outside of the piles with puddle to 
within four feet of Trinity high-water mark. This dam remained 
perfectly sound and water-tight during the whole of the opera- 
tions. A “stank” having been placed across the upper level of 
the navigation, the removal of the old lock was proceeded with. 
The foundations, which were composed of blue lias concrete, 
were laid in the bed of gravel and sand uniformly underlying 
this district, as shown in the works at the new reservoirs of the 
East London Water Company at Lea Bridge and Old Ford, and 
at the Victoria, West India, Commercial, and London Docks. 
This stratum permitted the percolation of water, emitting a 
strong odour of sulphuretted hydrogen, and evidently impregnated 
with iron, which was deposited in the form of hydrated oxide, on 
exposure to the atmosphere. 

The principal dimensions of the locks were—the Eastern lock, 
96 feet long by 18 feet 6 inches wide, having the lower cill laid 
at the level of 10 feet below, and the upper one 3 inches above 
high-water mark. The Western lock was 90 long by 16 feet 
wide; the lower cill being laid at the level of 7 feet 9 inches 
below high-water mark, and the upper one at the same level as 
in the other lock. The pier between the locks was 138 feet long, 
12 feet wide, and 19 feet high. 

The walls and pier were of brickwork, faced with hard pavior 
stocks, set in Portland cement, and backed with concrete; hoop- 
iron bonds being introduced at every eighth course. The invert 
of the smaller lock was composed of Portland cement concrete, 
that of the larger lock was originally of the same material, but 
owing to the percolation of water, a width of six feet in the centre 
was of two half brick rings set in cement. 

The principal points of novelty were, the combined pointing 
cills and hollow quoins, both of cast iron, and the sluices. The 
cills were each cast in one piece, and were of sufficient length to 
allow of the ends being firmly built into the lock walls, thus 
forming the foundation plate for the gate pivots. The arrange- 
ments were such, that each cil! and pair of hollow quoins were 
placed in position and firmly bedded in less than two days. 
When the locks were sufficiently advanced, the gates, framed 
ready for fixing. were lowered entire, instead of being, as usual, 
erected piecemeal in the lock-pit—a tedious operation, necessarily 
performed after the lock walls were built; whilst, by the plan 
adopted, the construction of the gates was entirely independent 
of the lock-work. The balance beams, anchor caps, foot sockets 
of the heel posts, and fender frames (of which there were four 
built into each lock wall), were all of cast iron. 

The culverts and sluices were all placed in the pier between 
the locks. There were five culverts; one for filling, and one for 
emptying each lock, and one for connecting the two locks. In 
consequence of the confined lateral space, those for the western 
lock had to be built above those for the eastern lock—the roof, 
or flooring, separating them being formed of cast iron plates. 
The sluices were, to a certain extent, self-acting. This was 
effected by making them somewhat in the form of a caisson, 
which worked perpendicularly and nearly water-tight in a 
chamber. There were two valves in the caisson, one for empty- 
ing the chamber or allowing the water to run off, and the other 
for filling or allowing the water from the upper level to pass into 
the chamber. When it was required to raise or open the sluice, 
the former valve was opened, which released the water in the 
chamber, and left against the sluice the upward pressure due to 
the difference between the two levels (ordinarily ter feet) which 
tended to force it up. When the sluice was to be lowered the 
water was generally at the same level on both sides, in which 
case it descended by its own weight ; but should it be necessary 
to lower it against a preasure, the water from the upper level was 
allowed to run into the chamber, so as to produce a downward 
pressure. These sluices could be raised by one man in half a 
minute, and, by their aid, the larger lock could be filled or 
emptied in less than two minutes. They were designed and 
manufactured by Messrs. Lawrence Brothers. 

The wharf and towing-path walls were formed of headers of 
Kentish ragstone, backed with concrete. The material used for 
raising the towing-path was almost entirely obtained by dredging 
the main river, and consisted of gravel mixed with a small propor- 
tion of peat and mud. This made a perfectly water-tight bank, 
without the use of puddle. On the opposite side of the naviga- 
tion a new bank, 10 feet in width at the top, with an inner, or 
water slope of 2 to J, and an outer slope of 14 to 1, was formed 
from side cutting. In the centre of this bank there was a puddle 
wall 6 feet in width. By these means the navigation had been 
widened, so as to allow of a lay-by for barges along the whole 
length, and thus to afford available water frontage to a large area 
of land. 

The stop-gates at Pond Lane were constructed in order to 
allow the water to be drawn off at Old Ford Locks, without 
incurring the expense of a dam. They were 22 feet in width, 
and the cill was laid at the level of 7 feet 11 inches below the 
Lea Bridge headmark. ‘Their construction was very similar to 
that of the Uld Ford Locks, except that the cast-iron pointing 
cill formed nearly a square nosing to a brick cill. 

A steam dredging machine was employed for deepening the 
river, the average cost of raising material being from tenpence 
to elevenpence per cubic yard, according to the weight, including 
a “lead” of 14 mile and allowing for wear and tear of machinery. 
The total cost of the works was about £22,000, which amount 
included £4,090 for land, and £2,000 for plant, now being used 





on works higher up the river. They were designed and executed 
by Mr. Beardmore, M. Inst. C.E., assisted by the author, with- 
out the intervention of a contractor. 

In the second part of the paper it was argued, that canals 
were still extensively useful as a means of conveyance, and that 
they might be rendered more so by combination with railways. 
The returns of the Grand Junction Canal Company, which had 
to contend with the formidable opposition of the London and 
North Western Railway Company, gave an actual increase from 
1840 to 1856, of 262,942 tons per annum, or 28} per cent. ; 
although this was liable to fluctuation from year to year, the 
average of each quinquennial period showed that the increase 
had been gradual and progressive. This result was in some 
degree due to a considerable reduction in the tolls, and also to 
the development of the resources of the country, due to rail- 
ways; so that canals were now actually profiting by that which 
in the first instance threatened to annihilate them. The traffic 
on the River Lea Navigation, which had to compete with the 
Eastern Counties Railway for its whole length, had steadily in- 
creased during the years 1851-6, 25 per cent. in tonnage, and 
about 50 per cent in receipts, notwithstanding that the tolls had 
been considerably raised. 

As an example of a different class, namely, of a canal working 
in conjunction with a railway, the Trent and Mersey system 
worked by the North Staffordshire Railway Compary was cited, 
and it was stated that, during the ten years from 1846 to 1856 
the tonnage must have increased 40 per cent. Under this head, 
the enormous amount of coal distributed by the Regent's Canal, 
from the Great Northern Railway, was also quoted, It appeared 
that, in 1857, the quantity of coal passing upward from the 
River Thames and Great Northern Kailway was 554,788 tons, 
whilst that passing downwards from the Grand Junction was 
only 4,997 tons. The former amount included 156,927 tons from 
the Great Northern Railway. ‘Thus were combined the rapidity 
of transit of the railway, and the facility o° distribution by water 
communication, by means of the canal and the Thames. 

As to the system of management on canals, it was suggested, 
that interchange of traffic should be encouraged, by the adoption 
of a uniform system of tonnage rates per mile ; that there should 
be unanimity of purpose and cordiality of feeling ; that the idea 
of competition between canals and railways should be abandoned, 
and that they should mutually assist and be auxiliary to each 
other, rather than antagonistic, as had too frequently been the 
case. The extensive establishments at Bull's bridge on the 
Grand Junction Canal, for the Great Western Railway, and at 
Maiden-lane on the Regent's Canal, for the Great Northern Rail- 
way, and the arrangements of the South Yorkshire Railway and 
River Dun Company, were quoted. It was also suggested that it 
might be of advantage to the companies to encourage the esta- 
blishment of manufactories on the canal banks. 

Steam tugs were gradually coming into favour for working the 
traffic. The difficulty had, hitherto, been to use vessels of suffi- 
cient power, without injuring the bank. T . 5 had, to a certain 
extent, been overcome on the Regent’s Canal, where the tugs 
constructed by Mr. Inshaw, of Birmingham, had a screw on each 
side, the one being right, the other left, handed, so that the wash 
from the one tended to neutralise that from the other. On the 
Aire and Calder navigation four steam towing barges were em- 
ployed for the goods traffic, and a different class of towing barge 
for minerals. Tugs might be employed advantageously on long 
levels, say of over two miles in length, but where the traffic was 
large they should not be allowed to pass through the locks, and, 
on shorter lengths, horses should continue to be used. Time 
bills should be adopted, so that steam might be continuously 
employed. The speed should not exceed from four to five miles 
per hour, as, at higher rates, the resistance of the water would 
be so great as to require an unnecessarily large expenditure of 
power that the wave created would tend to destroy the banks. 


April 13, 1858. 
I. K. Brunet, Esq., Vice-President, in the Chair. 


THE paper read was an “ Investigation into the Theory and 

Practice of Hydraulic Mortar, as made on the New Works of the 

a Dock Company, 856-57.” By Mr. G. Robertson, Assoc. 
nst. C.E. 

The theoretical points treated of in the paper were those con- 
nected with the calcination and slaking of blue lias lime, the 
action of silica in protecting it from solubility, the setting of the 
mortar, and its subsequent absorption of carbonic acid. 

The second, or practical part, gave a detailed account of the 
method and cost of manufacturing mortar at the London Docks ; 
as well as the effect of grinding on its strength and density. 

It was observed that many of the contradictory statements of 
writers on this subject appeared to have arisen from a miscon- 
ception of the word “hydraulic,” which ought not to be applied 
to limes, merely because they set under water (as many soluble 
substances would do the same), but should be reserved for those 
which increased in hardness from the action of the water itself. 

The chemical effect of calcination on blue lias was examined, 
and an account given of an experiment made on a large scale, to 
check the value of an analysis im predicting the yield of any lime- 
stone. According to calculation, 88°35 per cent. of water and 
carbonic acid should baye been driven off in the kiln; but, on 
burning 145 tons of stone, and weighing the lime produced, it 
was found that as much as 40°63 per cent. had been driven off, 
a differeuce, however, of only 2°28 per cent, due to a larger 
quantity of moisture in the mass than in the small specimen. 
The chemistry of slaking, or the formation of hydrate of lime, 
and the necessity for it, were next examined ; and it was shown, 
that when lias lime was slaked in such a manner as to form the 
beat and strongest mortar, it increased 31 per cent. in weight, 
or 8 per cent. more than the water required to form a hydrate 
with the oxide of calcium found by analysis iu the stone. 

As lime was soluble in water, it must be protected either 
naturally, or artifically, before it could be used in hydraulic 
works. ‘The nature of this protection had been the subject of 
many theories ; its degree distinguished a lime from a cement, 
and gave rise to the phenomena peculiar to each. Clay, or silicate 
of alumina, being found in all hydraulic limes, silica and alumina 
were examined at length, and the peculiar value of each was 
pointed out; one as an active, the other as a passive agent, in in- 
durating limes under water. The author was of opinion that 
the action of silica did not commence to any extent until the 
completion of the hydration of the lime. This theory was closely 
examiued, and it was also shown that a certain quantity of free 
water was necessary to promote the action of silica in forming 
double silicates of lime and alumina, In nature, this combina- 
tion took place in the minerals of the zeolite family, of which 
hydraulic mortar was but an imperfect member. The phe- 
nomena exhibited both by limes and by cements were examined 
by these theories, and appeared to confirm them in a remarkable 
manner. The true time, both theoretically and practically, 

for mixing hydraulic lime as mortar, was, therefore, at the point 
when hydration was perfectly over, and before the formation of 
rilicates ; “blowing” being avoided on the one hand, and friability 
ou the other. 
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The different methods of slaking lias lime were then examined, 
and that of spontaneous extinction shown to be almost im- 
practicable on large works, even were it desirable, which it was 
not. When slaked with the quantity of water practically found 
to make the strongest mortar, no difference was found to exist on 
the large scale between slaking in the ordinary way and by im- 
mersion. After trying about 400 tons, the latter system, proving 
about 50 per cent. dearer, was abandoned. 

The next point treated of was the first hardening, or “ set,” 
which took place when mortar was permitted to stand un- 
disturbed. This was proved to be due not to desiccation, but to 
a mechanical absorption of the water of mixture, by the capillary 
attraction of the pores of the lime, hastened, or permitted, as the 
case might be, by evaporation, or by chemical agency. With im- 
mersed mortar this set was delayed until the imprisoning cella 
become a partial silicate of lime. Four modifications of setting 
were named; first, in slaked rich lime, where the action could 
not be chemical, but must be mechanical ; second, in quick rich 
lime, where setting was hastened, by a portion of the water of 
mixture being taken up, chemically, in forming hydrate of lime ; 
third, in slaked hydrauliclime, where the formation of insoluble 
silicates rendered setting possible under water; fourth, in 
cements, or hydraulic limes used quick, where the set under 
water was not only rendered possible, by the formation of the 
same silicates, but also hastened by the formation of hydrate of 
lime. The third case was examived at length, as the most ap- 
plicable to the subject of the paper. ‘The danger of “ blowing,” 
which resulted more or Jess when quick lime was used, was 
particularly pointed out, and instances given of the gradual de- 
cline of that system. 

After alluding to the use of pozzuolana, the paper proceeded to 
treat of the ultimate hardness caused by the absorption, from air 
or water, of carbonic acid, and gave the distances it was found, 
from practice, to have penetrated into various limes and cements, 
with its rate of travel. It was ascertained by experiment that 


the penetration varied inversely with the strength of the silicate / 


in the mortar, and also that limestones gave off carbonic acid to 
mortar in contact with them. 

Allusion was then made to various substances which had at 
different times been deemed hydraulic. Alumina was valuable 
only as a cheap and convenient carrier of silica, to present it in 
a useful form to the hydrate of lime, and to assist in the forma- 
tion of double silicates. The hydraulic value of the roasted ores 
of manganese, or of iron, of slags of all kinds, of magnesia and of 
ashes, was traced entirely to the quantity of silica present in them 
in a useful form. Considerable attention had been paid to the 
hydraulic pret -nsions of iron, whether as a metal or an oxide, 
instances of both being given; and the conclusion arrived at, 
that it was of doubtful advantage in any form, and in some it was 
positively injurious. 

Inthe second portion of the paper a minute account was given 
of the manufacture of the mortar for the London Dock Extension. 
Exceptfor top work, blue lias from Lyme Regis was almost entirely 
used. It was burnt in two kilns erected by the company, each 
capable of holding 100 tons, the pair being able to keep up a 
daily supply of above 20 tons of quick lime: 100 tons of stone 
yielded 59°37 tons of lime, sufficient for 1,583 bushels of ground 
lime, 3,063 bushels of slaked lime, 2314 cubic yards of first-class 
mortar, and 2624 cubie yards of second-class mortar. Details of 
the price of burning, slaking, grinding, and all other stages in the 
manufacture of mortar and lime, for concrete, were given, both in 
the paper, and more elaborately in the appendix. 

In slaking the quick lime was spread out in a layer six inches 
thick ; 74 gallons of water to the ton were then thrown over 
it, as evenly as possible, and the decrepitating lime was shovelled 
into heaps, and covered with sand till required 

The proportions of the mortar used at different heights in the 
work were given, with the contraction from the dry materials, 
after different periods of grinding. wo tables were exhibited, 
showing the effect of grinding, by which it appeared that the ad- 
hesion of the mortar was increased up to about six hundred re- 
volutions of the pans; after which it was injured, by the 
gradual formation of silicates, with their accompanying result, 
friability. Up to the same point the density of mortar was also 
increased ; but, if the grinding was long continued, the mortar 
began to swell, with a puffy look and feel, caused by the water 
beaten up with it. 

In conclusion, the paramount importance of good hydraulic 
mortar was urged, and it was hoped that the paper would lead 
to a closer investigation of the subject. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
April 6th, 1858. 
W. Farrpatiry, F.R.S., &c., President, in the chair. 

Tur Rey. T. P. Kirkman, M.A,, F.R.S., communicated the 
following theorem :—‘ In every polyedron whose summits are 
all triedral, and whose simplest face is pentagonal, the number of 
pentagons = 12 + that of the heptagons + twice that of the 
octagons + three times that of the nonagons + Xe. Or, 
putting a, a, a, a, &c., for these numbers, 

a,— 12 =a, + 2a, + 3a, + 4a, + de, 
a formula independent of the number of the hexagons.” 

F. Crace Calvert, M.R.A., of Turin, F.C.S., &c., and Mr. 
Richard Johnson, communicated a paper “On the Hardness of 
Metals and Alloys.”—The process at present adopted for deter- 
mining the comparative degree of hardness of bodies consists in 
rubbing one body against another, and that which indents or 
scratches the other is admitted to be the harder of the two 
bodies experimented upon. Thus for example, 

Diamond, 
Glass, 

This method is not only very unsatisfactory in its résuits, but 
it is also inapplicable for determining with precision the various 
degrees of hardness of the different metals and their alloys. 

We therefore thought that it would be useful and interesting 
if we were to adopt a process which would enable us to represent 
by numbers the comparative degrees of hardness of various 
metals and their alloys, and the following are some of the results 
arrived at ;— 













7 | Weight Calculated 
Name of Metals, | Employed. Cast Iron = 1,000. 
i Ib, 
Cast iron... 4,500 1,000 
ee — | — 
Wrought iron ° aut 4,550 | 948 
Platinum..... sivaabten eoth on 1,800 | 375 
Copper (pure).. ‘ 1,445 | 30l 
Aluminium....... 1,300 271 
Silver (pure) edeveke 1,000 208 
Zine ditto su Iss 
Gold ditto S00 lu 
Cadmium ditto 520 lus 
Bismuth ditto 250 , 
Tin ditto 10 27 
Lead CS sdb a dpwestbasisens 75 ld 
een em tee a ---— —- — Se nee eee — _ 


This table exhibits a curious fact, viz. the high degree of 
hardness of cast iron'as compared with all other metals, and, 
although we found alloys which possessed an extraordinary 
degree of hardness, still none were equal to cast iron. 

The first series of alloys which we shall give is that of copper 
and zine. 





Obtained Calculated 
jCast Iron =1,000, Cast Iron =1,000. 


Formula of Alloys, and | Weight | 
Employed, 


Percentages of each, | 












Zn 17°05 . 280°83 
Zn 20°4 | 276°82 
Zn 25°52 . 










Zn 35°04 Cuy 66°06 
Zn 50°68 Cu 4 
Cu 32°74 Zny 67-2 Be 

Cu 24°64 Zug 75°36....| Breaks with 1,5001v., with an impression of 4 
M, M, deep. § 

Enters a little more than the above, Breaks with 
2,000 tb, } 
Breaks with? 
1,700 1b. § 











Cu 19°57 Zn, 80°43.... 





Cu 16°30 Zn; 83°70....| Enters 2 M. M, with 1,500 Ib. 
| 


These results show that all the alloys containing an excess of 
copper are much harder than the metals composing them, and, 
what is not less interesting, that the degree of hardness is due to 
zinc, the softer metal of the two which compose these alloys. 
However the quantity of this metal must not exceed 50 per 
cent. of the alloy, or the alloy becomes so brittle that it breaks 
as the steel point penetrates. We believe that some of these 
alloys with an excess of zine, and which are not found in com- 
merce, owing to their white appearance, deserve the attention of 
engineers. There is in this series an alloy to which we wish to 
draw special attention, viz., the alloy Cu Zn composed 









Per cent. of Copper. -- 49°32 

ne Pe cveciescusvesss 50°68 
Although this alloy contains about 20 per cent. more zine 
than any of the brasses of commerce, still it is, when carefully 
prepared, far richer in colour than the ordinary alloys of com- 
merce, and it has also a high degree of hardness, this being three 
times as great as the calculated quantity. To enable engineers 
to form an opinion as to the value of this cheap alloy, we give 

here the degrees of hardness of several commercial brasses :— 








| Cast Iron = 1,000. 
1. 




















Weight pe MRD 
Employec cca 
Obtained. | Calculated, 
1b, | 
“ Large bearing” Copper, 82°05 .... 
*Tin 12°82 ...00 | 
Zine, 818 cree 2,700 |} 562 254 
* Yellow brass” Copper, 61°00 ....| } 
Zinc, 3600 ....] 2,500 | 520 258 
“ Pumps and pipes” Copper, 80°00 } | 
*Tin a } 
Zine 7*s | 
Lead 9 7°5 1,650 | 343 257 
* These alloys contain tin, 
ON BRONZE ALLOYS. 
Formul of Alloys, and Weight Obtained | Calculated 
Percentages of each. | Employed. Cast lron =1,000. Cast lron =1,000, 
Ib, | 
Cu 9°73 Sn; 90°27....) 400 | 83°33 51°67 
Cu 1186 Sng 88°14 460 95°51 | 59°56 
Cu 15°21 Sng 500 104-17 | 
Cu 21°2l Sng 7 630 135°42 | 
Cu 34°98 Sn | 
Sn 51°83 Cuy } | 
Sn 38°21 Cu3 Brittle. | } 
Sn 31°73 Cu, | 
Sn 27°10 Cus | 
Sn 15°68 Cujo 4,400 | 257°08 
Sn 11°03 Cu,,; ! e | 3,710 | | 27033 
Sn 8°51 Cugy 91°49.... 3,070 } 27770 
Sn 6°83 Cu; 93°17...) 2,890 602°038 27916 


This series of alloys presents several facts deserving our notice. 
First, the marked softness of all the alloys containing an excess 
of tin. Secondly, the extraordinary fact that an increased quan- 
tity of so malleable a metal as copper should so suddenly reader 
the alloy brittle, for the 
Alloy Cu Sn,, or 
’ sy 91-9 
al ; is not brittle, 
whilst the alloy Cu Sn, or 
Copper 34°98 2 
Tin ... 65°02 § 
Therefore the addition of 14 per cent. of copper renders the 
bronze alloy brittle. This curious result is observed in all the 
alloys with excess of copper, Sn Cu,, Sn Cu, Sn Cu, Sn Cu;, 
until we reach the great excess of copper, or the alloy Sn Cu,,, 
or copper 84°68 and tin 15°32, when the brittleness ceases, but 
strange to say, this alloy, which contains {ths of its weight of 
copper is, notwithstanding, nearly as hard as iron. This re- 
markable influence of copper in the bronze alloys is also visible 
in those composed of 
Sn Cu,, or containing 88°97 of copper. 
Sn Cu,, ” 91°49 a 
Su Cu,, - 93°17 Pa 

The authors also examined the degrees of hardness of zine 
and tin, tin and lead, and lead and antimony alloys. 

Messrs. Calvert and Johnson also presented a paper “ On the 
Specific Gravity of Alloys and Amalgams.”—They have arrived 
at the following interesting results, viz., that certain alloys and 
amalgams made of pure metals and in equivalent quantities, 
bave a higher specific gravity than indicated by theory, whilst 
others have a less specitic gravity ; for example :— 

ALLOYS AND AMALGAMS IIAVING A 





is brittle. 


ALLOYS HAVING A RIGHER 





SPECIFIC GRAVITY. I SPECIFIC GRAVITY, 
Copper and tin. Mercury and tin, 
ditto ,, zine, } ditto ,, zine 
ditto ,, bismuth, ditto ,, bismuth 
ditto ,, antimony. bism.,, zine, 
zine ,, tin, ditto ,, antimony, 


lead ,, tin. 
ditto ,, antimony. 

These researches reveal two important facts: first, that 
there is one metal the alloys of which always contract, viz., 
those of copper, whilst all the amalgams expand or have a less 
specific gravity ; secondly, that the maximum expansion or con- 
traction of alloys and amalgams always occurs in those which 
are composed of one equivalent of each metal, the only excep- 
tion being those of tiu and zine. But the authors are able to 
account for these facts. All the alloys, with the exception of the 





latter, are compounds and not mixtures. Their researches on 
the conductibility of heat by metals and alloys recently pre- 
sented to the Royal Seeiety have established this eonelusion. 


A paper was read “On the Meteorology of Manchester for 
1857,” by G. V. Vernon, F.R.A.S. 

The observations contained in this communication are part of 
a series, commenced in 1849, which have been regularly contri 
buted to the returns of the Registrar-General. 7 ; 

Dr, Joule having taken the chair, a paper was read by the 
president, W. Fairbairn, F.R.S., &c., “On the Comparative Tem 
perature of the Climates of England and some parts of Italy.” 
—There is perhaps no country in Europe which can boast of a 
more agreeable or more salubrious climate than Italy, and there 
is probably none in which so great a range of temperat ure exists 
Along the front of the Apennines, from the mouths of the Rhone 
to the southern extremity of the peninsula, there is found an 
almost perpetual summer, and this, combined with +he splendid 
scenery and the numerous bays and inlets of the sea give to 
that country a degree of enchantment scarcely to be found in 
any other in the same degree of latitude. Such is not, however. 
the case in northern Italy, or in the country bounded by the 
Alps on the north and the Apennines on the south. Between 
these two mountain ranges, the wide plains of Piedmont and 
Lombardy intervene ; and here, during some parts of tie year, 
the piercing cold of an almost Russian winter is oceasionally 
experienced, During the months of December and Januar 
ast, the Piedmontese and Lombardians have been visited by the 
most severe winter which has been felt for the last twenty-eight 
years, and the cold was so intense, that, as rarely happens the 
waters of the Po were frozen, and by the end of January the 
canals of Venice were frozen over. During the four days I 
spent in that city, from the 23rd to the 27th of January, most 
of the canals were congealed, and the Grand Canal was covered 
with floating ice, from the western parts of the city to the mouth 
of the harbour. On the other side, between the city and the 
mainland, the lagoons or shallows by which the city is 
approached were covered with a maas of solid ice. 

‘The following are the observed temperatures and state of the 
thermometer during my stay in that city, and in Milan :— 


OBSERVED TEMPERATURE (FAHRENHEIT) AT VENICE, FROM THE 23RD TO 
THE 26TH JaNnvARY, 15858. 











Date. 

1858 

Jan, 24 | 542 | 350g | 3903 342 | 29°3 (Om inquiry I found 
| that the thermo- 

» 25 | 538 | 350 | 3202 | 33-4 | 290) jeter had been 
| | sume degrees low- 

» 26 | S31 | 35°2 | se ns 13S oe 

} days, 


From the above it will be seen that the temperature at all 
times of the day and night was exceedingly steady, and it 
remained so without change for several weeks. At Milan the 
temperature was lower and more variable from the 27th to the 
3Uth, as may be seen by the returns of the changes indicated by 
the thermometer at the time — 


OBSERVED TEMPERATURE (FAMRENHEIT) AT MILAN, FROM THE 27TH TO 
THE 5UTH JANUARY, 1853. 








Date. 
a | Remarks, 
1£58, | 
Jan, 28 | j|At the commence- 
| mentof the month 
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was as lowas 13”, 
» | jout only fora short 


jtime, 





In travelling from Venice to Milan there was an evident 
change of temperature, the cold becoming more intense as we 
approached the Alps; and on arriving at the latter city T found 
the thermometer, on the evening of the 26th, at 19°3° Fahr. 
During the following days it varied, at the same hour, from 
19°3° to 23°2°. 

In crossing the Appenines from Florence to Bologna we found 
the tops of the mountains and the whole of the plains covered 
with snow to a considerable depth, and the temperature of the 
air several degrees lower than we had left it on the sunny side of 
the hills at Florence. This can only be accounted for by the 
proximity of the flats of Lombardy to the high ranges of snow- 
clad mountains on either side, and, probably, by the want of the 
south-westerly breezes of the Gulf stream, which sweep over this 
country and moderate so favourably the temperature of the 
higher latitudes of our own islands. 

Milan, like most other towns in the North of Italy, has 
suffered more from the intensity of the frost this season than in 
any year since 1830, when for a single day the temperature was 
one degree of Reaumur lower than in any part of the present 
year. In 1760, nearly a hundred years ago, the thermometer was 
as lowas 15°; in 1880, it was 10°5°; in 1855, it stood for a 
short time at 13°; and the lowest of this year, January 13th, 
was 12°5°. These temperatures are on Reaumut’s seale, and, 
being the minimum temperatures during the entire day, are 
much lower than any observed by myself, 

I have the returns for this country for the same month in the 
neighbourhood of London, where on the 24th, 25th, and 26th of 
January, at 10 p.m., the temperatures of 33°4°, 30°6°, and 34°3° 
were registered ; and on the 28th, 29th, and 30th, the tempera- 
tures at the same hour were 36°58", 44°, and 49°4°. I have not 
the returns for this city at the same dates, nor is it necessary for 
me to adduce them, as the difference between the temperatures 
of the two places cannot be great. What is, however, of some 
importance in regard to this country, is f 
notwithstanding the complaints of, and dra 
the chauges of temperature and tte variable state of our 
atmosphere, there is probably no other country where the 
inhabitants enjoy more solid comfort from cli 
obstruction in the necessary out-dvor duties of life. 

In Italy, France, and Spain the extremes of heat and cold are 
much greater; and during my stay in Milan, if was represented 
to me by some friends engaged in scieutitic pursuits that there 
the present winter has been the most trying one for the last 
twenty-eight years, and that the intensity of cold and want of 
fuel and warm clothing have pressed hard upon the poor and 
caused great suffering amongst them. They, however, anticipate 
beneficial results from the severe cold, in the vineyards, which 
have suffered greatly from the disease which seized the plants 
some years siuce, and which has caused great 
throughout the country. It is sincerely to be 
hopes may be realised not only in the Italia 
wherever the disease has been prevalent. 




























aa 
Suter iess 











ss and misery 
hed that these 
states, but 





Warer Scurrry or Metpourne. — The new Melbourne water 





works are now in operation, Tlie souree of supply isthe Yan Yeans 











331 





Aprit 30, 1858. 





SOCIETY OF ARTS. 
Wednesday, April 21st, 1858. 

W. R. Grove, Esq., Q.C., F.R.S., in the Chair. 
ABSTRACT OF PAPER ON THE PROGRESS OF THE ELECTRIC 
TELEGRAPH. 

By C. W. Sremens, C.E. 


Tne object I have in view is to trace the gradual course of pro- 
gress of the electric telegraph since the time of its first appear- 
ance, without pretending to establish any new historical facts or 
to decide upon the relative merits of contending claimants to 
invention or discovery, but with a view to establish more clearly 
our present position, and to point out the direction in which we 
should travel to realise still greater results, particularly the ac- 
complishment of transoceanic communication. 

When, little more than a century ago, Franklin ascertained 
that atmospheric electricity was identical with frictional electri- 
city, he employed an apparatus comprising an insulated metallic 
conductor, the electric machine, the earth return circuit, and a 
receiving instrument, consisting of a pair of cork balls, suspended 
by silk threads, which, upon being electrified, struck against a 
pair of signal bells. ‘This apparatus comprised all the elements 
required for the construction of a modern electric telegraph. 
But as early as the year 1728, a pensioner of the Charter House, 
named Stephen Grey, made electrical signals through a suspended 
wire, 765 feet long. If we pass over the experiments by 
Winkler, of Leipsig, in 1746, Watson, of London, and Le Monier, 
of Paris, in the year following, we find that the first electric 
telegraph is due to Lesage, of Geneva, who constructed, in 1774, 
an experimental line of twenty-four suspended wires, repre- 
senting the twenty-four letters, Each wire terminated in a pith 
ball electrometer, the balls of which separated, upon the wire 
being charged at the other extremity by a Leyden jar, de- 
noting the letter intended to be communicated. Lemond, 
of France, contrived, in 1787, a line of telegraph in his 
house of one wire connected with a pith ball electrometer 
at both ends, and he proposed a telegraphic code by repetitions 
of his primitive signals. Reisser, Dr. Salvo, of Madrid, and many 
others proposed various modifications of the same apparatus. A 
new field was opened by the important discoveries of the Ita- 
lian philosophers, Galvani and Volta. The voltaic current, unlike 
the spontaneous discharge of static electricity, could be con- 
ducted with comparative facility through long metallic conduc- 
tors, and was capable of very powerful effects in decomposing 
water or other substances, which qualities rendered it clearly 
preferable for telegraphic purposes. Soemmering, of Munich, 
constructed, in 1808, the first voltaic telegraph, consisting of 
thirty-five wires, any two of which could be combined to form 
the electric circuit and produce a signal at the other extremity 
by decomposition of water under any two of thirty-five inverted 
glass cups, arranged side by side in an oblong bath of acidulated 
water. The thirty-five wires terminated in gold points, under the 
inverted glass cups (or voltameters), and the rising of the gases 
of decomposition betrayed to the attentive observer the passage of 
the current. Schweigger had recourse to the same expedient as Lo- 
mond to reduce the number of wires to a single metallic circuit, 
and the receiving instrument to a single decomposing cell, the 
repetition and differences in the duration of succeeding currents 
forming his telegraphic code. 

The projects of Soemmering aud Schweigger would, in the ab- 
sence of further advances, have probably gradually expanded 
into practically working chemical electric telegraphs, such as 
those proposed by E. Davy, 1838, Morse, 1838, Bain, 1843, and 
Bakewell in 1848, which latter is particularly interesting, inas- 
much as a fac simile of the message is transmitted, previously 
written with a solution of shellac upon a metallic surface. 

The discovery of Oersted, in 1821, which, under the hands of 
Schweigger, Ampére, Arago, and Sturgeon, soon expanded into 
electro-mmagnetism, turned the tide of invention into quite 
another direction. Ampére was the first to propose an electro- 
magnetic needle telegraph, consisting of twenty-four needles, 
each representing a letter, and twenty-five wives, the extra wire 
being intended for the metallic return circuit common to all. 
Ritchie executed in 1832 a model of Ampére’s telegraph, with an 
essential improvement, by which each needle moved a screen 
disclosing a letter. 

Another version of the same arrangement was patented by 
Alexander, of Edinburgh, as late as 1837. Fechner, of Leipsig, 
and Schilling von Canstadt, of Russia, proposed,'in 1832, a single- 
needle telegraph, with deflection of the needle to the right and 
left; and Fechner was the first to prove, by calculation, the 
power of the galvanic current to traverse a great length of line 
wire. Gauss and Weber, of Goettingen, took up the subject of 
telegraphs at about the same time; but their attention was soon 
diverted by the discovery of induction and of magneto-electric 
currents by Faraday, in 1831. Gauss and Weber judged the su- 
periority of magneto-electric over voltaic currents for telegraphs, 
and they effectually established the first working electric telegraph 
in 1833. It consisted of aline wire and return current wire over the 
town of Goettingen, a distance of little more than an English mile. 
The magneto-electric current was produced by means of a coil 
containing 3,500 turns, situated upon a compound bar magnet, 
weighing 75 1b., the coil being at liberty to slide freely to and fro 
upon the bar. In sliding the coil rapidly toward the south pole 
of the magnet and back again, a succession of two opposite cur- 
rents was produced, which, traversing the line-wire circuit, 
including coils of the receiving instrument, caused a short jerk 
of the needle, say to the right and back again, whereas the 
deflection of the needle would be to the left when the exciting 
coil was moved towards the north pole and back. The amount 
of motion determined also the amount of deflection of the needle, 
and could, by means of a telescope anda scale, be read off in 

egrees on a reflector attached to the end of the needle. The 
needle itself weighed 100 lb., and was suspended from the 
ceiling of the room by untwisted silk. Its motions were 
beautifully energetic and distinct when viewed through the 
telescope. Gauss and Weber delegated the construction of 
& commercially useful telegraph to Steinheil, of Munich, 
who produced, in 1837, his needle printing and acoustic in- 
struments, first tried at Munich through about five miles of 
suspended wire, and shortly afterwards upon the Taunus Rail- 
way, near Frankfort. In trying whether the rails might not be 
used for metallic conductors, he re-discovered the conducting 
power of the earth itself, a fact lost sight of since first discovered 
by Franklin with regard to static electricity, and proved also 
with regard to voltaic electricity, in 1803, by Erman, Basse, and 

ini. 

At the time Steinheil was absorbed in his labour, Professor 
W heatstone was also engaged upon a series of experiments on 
the velocity of electricity, and in June, 1837, he joined Mr. 
Cooke In a patent for a needle telegraph of five line wires (besides 
one wire for the return current), and as many needles, which 
could be so deflected that any letter of the alphabet was pointed 
out upon a diamond-shaped board by the convergence of two 
needles towards it. The line wires were proposed to be coated 
With fibrous substances saturated with pitch, and to be drawn 
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into leaden pipes, in order to exclude the moisture of the 

ground into which they laid. A telegraph on this principle was 
established in the same year, at the Euston Railway Station, 
and the results obtained left no doubt upon the mind of the 
then resident engineer of the London and Birmingham Company, 
the present Sir Charles Fox, of its ultimate success, 

To Cooke and Wheatstone is due the credit of having esta- 
blished the first commercially useful lines of electric telegraph, 
namely, the lines between Paddington and Drayton, commenced 
in 1838, and between London and Blackwall, commenced in De- 
cember, 1839, which were soon followed by others. The needle 
telegraph cannot be’considered an advance on Gauss and Weber, 
or Steinheil ; it involves, in fact, a return from magneto-electric 
to voltaic currents—from a single-line tire to several—and from 
the recording of messages, to their mere indication. The upright 
weighted needle—the key with dry metallic contacts—and other 
details, were also of a novel and meritorious character. 

Morse, in 1837, lodged a caveat for an electro telegraph, in the 
American patent office, which was enrolled only in 1840, Morse’s 
invention consists chiefly in the substitution of electro magnets 
for needles, in the construction of a recording instrument, which 
in other respects is similar to Steinheil’s. This was important, 
rendering the instrument powerful and certain in its action, and, 
combined with Wheatstone’s relay, Morse’s recording instrument 
will, it may be safely affirmed, be used universally for all except 
local telegraphic communication. 

In 1845, when the practical utility of electric telegraphs had 
been demonstrated in England, several Continental governments 
determined upon their establishment. The Belgian, Austrian, 
and, a few years later, the Sardinian government, simply adopted 
the needle telegraph. In France, MM, De Foy and Breguet 
(Fils) contrived a double step-by-step or dial telegraph on Wheat- 
stone’s principle, which enabled them to imitate the same code 
of signals which had been used for the Semaphore Telegraph, 

In Prussia, a royal commission was appointed to consider the 
system to be adopted, of which commission my brother, Werner 
Siemens, became the most active member. The commission was 
in favour of an underground system, and charged Werner 
Siemens to jastitute experiments. About this time gutta percha 
had become known in this country, and having been struck with 
its peculiar plasticity, I forwarded my brother a sample, to see 
whether he could use it for the purposes he had in view. 
He completed a line of from four to five English miles (between 
Berlin and Gross-Beeren) successfully in the summer of 1847. 
The machine he designed for covering the copper wire with gutta 
percha is nearly identical with the cylinder machine still used 
for the same purpose. In the spring of 1848, a considerable 
length of gutta percha coated copper wire was submerged in the 
harbour of Kiel for military purposes, but the gutta-percha 
underwent a gradual change, to counteract which Werner Sie- 
mens proposed to mix a small proportion of sulphur with that 
substance. In the same and following year more than a thou- 
sand miles of gutta percha coated line wire were laid down under 
ground, and proved successful for several years, when it began 
to fail, in consequence of the impure and adulterated condition 
of the material then supplied, Although the underground wire 
has been superseded by the suspended wire, I assert that we shall 
eventually return to it for all principal lines. 

The instruments which Werner Siemens at first proposed 
were dial instruments, involving a pecular principle, inasmuch as 
no communicating instrument or avy clockwork is employed 
but the two or more instruments, counected by the single 
line wire, break and restore the electric circuit by the 
action of their own armatures, in a similar way toa steam 
engine, which alternately intercepts and restores the 
communication with the boiler. In arresting the ratchet 
wheel of any one of the instruments within the circuit by de- 
pression of a key bearing a certain letter of the alphabet, the 
armature of the instrument in question is prevented from restor- 
ing the electric circuit, and the hands upon the dials of all the 
instruments in circuit must stop, pointing all of them to the 
same letter until the depressed key is again released, The ad- 
vantages of this arrangement over previous dial instruments are, 
that the communicating instruments are less liable to fall out of 
step, and that considerable power of action is obtained, because 
the batteries of all the intermediate and end stations act in con- 
cert, being all included in the general circuit. The dial instru- 
ment is in some instances accompanied by a type printing instru- 
ment differing from Wheatstone’s and House’s arrangements, in- 
asmuch as it is entirely self-actinz, the motion of the type wheel, 
of the paper, and even of the hammer striking the blow upon 
the type, being effected by electro-magnets instead of clock- 
work, or of an air cylinder, as is the case in House and Brett's 
arrangement. 

Since the time of the first successful introduction of the elec- 
tric telegraph, a great variety of instruments and appliances 
have been proposed, amongst which the chemical recording in- 
struments of Bain and Bakewell, the modifications of Wheat- 
stone’s magneto-electric needle, and dial instruments by Henry 
and Stoehrer, the various combinations by Messrs. Highton, 
Clark, and Bright, and the more recent productions of Mr. 
Varley and Mr. Whitehouse, are of undoubted merit in having 
contributed to the general progress of electric telegraph engi- 
neering. 

The foregoing sketch of the gradual development of the 
electric telegraph, may serve to show that the  par- 
ticular arrangements adopted to indicate or register the message, 
or the particular combination of elementary sizus, is of secondary 
importance, but that every essential progress is marked by the 
discovery of some new means of generating currents of greater 
dynamic power, or of producing by their means more decided 
effects at the further extremity of the conductor. 

Let us inquire, then, what are the conditions of current gene- 
rator, current conductor and receiver, best calculated to realise a 
maximum of palpable effect at great distances, 

Among the different varieties of electricity hitherto applied to 
telegraphic purposes, that produced by friction possesses the 
greatest tension or power to overceme resistance in the conduc- 
tor. But its discharge is instantaneous, and it is, therefore, ill 
suited to produce dynamic effects with time or duration for a 
factor. 

The voltaic current, on the contrary, may be considered as 
absolutely continuous, and, therefore, as best suited to produce 
powerful effects, but it is deficient in tension, unless a great 
number of elements are employed, in which case it becomes 

xpensive and troublesome. A battery of sufficient intensity to 

convey an effect through the Atlantic cable would have to be 
composed of at least 500 Daniell’s cells, according to ordinary 
practice, but I apprehend that the internal resistance of such a 
battery would of itself annihilate its presumed power, and that, 
practically, no battery of sufficient power could be thus con- 
structed. 

The magneto-electric currents hold an intermediate position 
between the two just referred to. Their intensity can be in- 
creased almost indefinitely, and they are of a perceptible dura- 
tion (the time required to charge an electro-magnet). 





Regarding the electric conductor or line-wire, this is either 








suspended upon poles in the open air, or it is imbedded in gutta 
percha, and interred or submerged. Suspended line-wire 
generally consists of galvanised or painted iron, or from one- 
eighth to one-fifth of an inch in diameter, and supported, at 
intervals of from fifty to sixty yards, from posts by means of 
insulators. The construction of a really efficient insulator has, 
for many years, occupied the serious attention of electrical 
engineers, fur upon it chiefly depends the permanent efficiency 
of the line. According to continental experience, the insulator 
of Siemens and Halske (Fig. 1), consists of a cast-iron bracket, 
assuming the form ofan inverted bell, with a cylindrical recess at 
the bottom. A capsule of porcelain is firmly cemented, by 
means of sulphur mixed with caput mortuum, into the 
recess, and into this again a stalk of iron is cemented, 
which forming a peculiarly twisted loop at the end, sup- 
ports and secures the line-wire. The insulating property 


depends upon the dryness of av apron-like extension of the 

porcelain capsule, which, under the protection of the cast- 

iron ball, is not affected by either rain ordew. Every tenth sup- 

port is a stretching-post insulator, at which the line-wire is not 
Fig. 1. 








INSULATOR. 


only supported but held firmly by means of claws, an arrange- 
ment which has been found very convenient during the erection 
of the line-wire, and in case of repairs, An idea of the import- 
ance of a good insulator may be formed from the fact, that the 
cost of finding and repairing a single defect of the line-wire, in a 
country like Russia, amounts on the average to £30. 

We now approach the subject of submerged conductors. Re- 
garding the history of submarine cables, it appears that the first 
experiments, on a small scale, to submerge an insulated con- 
ductor (copper wire coated with cotton thread saturated with 
pitch and tar) were made at Calcutta, in 1839, by Dr. (now Sir) 
William O'Shaughnessy. Professor Wheatstone proposed, in 
the following year, to establish a telegraph cable between England 
and Frauce. The cable proposed contained six separately in- 
sulated copper wires, which were protected by a strong sheathing 
of iron. 

Submarine telegraphs must have proved impracticable but for 
the timely discovery of gutta percha. It is, therefore, not sur- 
prising that the first successful attempts to establish sub-aqueous 
conductors were made by Werner Siemens, in 1848, in the bay 
of Kiel, and in crossing the Rhine at Cologne, and other rivers. 
The gutta percha coated copper wire was at first submerged 
without outer protection, but it was laid by the side of a strong 
chain to protect it from anchors. In the fullowing year, how- 
ever, a lead coating was introduced, The first attempt to establish 
a sub-aqueous conductor across the open sea (from Dover to 
Calais) was made by Wollastone, in 1850. It consisted of a gutta 
percha coated copper wire, without external protection, and 
failed immediately after it had been laid. In the following year, 
Crampton laid a cable between the same places successfully. 
This cable was sheathed with iron wire, aceording to Messra, 
Newall and Co.’s patent process, which gives great longitudinal 
strength, and has been generally adopted ever since, except in 
the instance of the Varna-Balaklava cable (laid by Messrs. 
Newall and Co. in 1854), which had no sheathing, excepting at 
the shore ends, and which worked successfully till just before 
the evacuation of the Crimea by the allies. 

It would be tedious to notice the numerous successful and 
unsuccessful attempts which have been made since the year 
1837, to establish submarine cables, suffice it to state that the 
difficulty of submerging and working submarine cables is small 
in shallow and narrow waters, but increases in a very rapid ratio 
with the depth and breadth of the ocean to be traversed. An 
inquiry into this most interesting subject may be divided into 
three sufficiently distinct heads, namely, the mechanical problem 
of constructing and submerging the cable ; the electric condition 
of the submerged cable ; and, lastly, the question of suitable in- 
struments. As the mechanical problem has been discussed lately 
at great length at the Institution of Civil Enginecrs, 1 propose 
to limit myself to a recital of the principal points of interest 
which may be considered as established both by theory and in 
practice. The cable should be of small specific weight 
and of great tevaile strength, in order that its descent 
through the water may be retarded by the resisting medium to 
such a degree that the velocity of maximum acceleration may not 
exceed one-fourth, or at most one-third, of the velocity of the 
vessel. This condition of a “ balanced cable” being fulfilled, 
there remains the tendency of the cable to slide down the in- 
clined trough of the water, and it has been proved that this force 
equals, under all circumstances, the weight of a length of cable 
(less the weight of water it displaces) reaching from the vessel 
perpendicularly to the bottom of the sea. The same amount of 
retarding force must at least be applied to the paying-out brake, 
to prevent great waste of cable, and the cable itself must of 
course be sufficiently strong to bear this strain without injury to 
the insulated wire or wires, 

Messrs. Longridge and Brooks have been the first to prove, L 
believe, that currents in the ocean cannot sensibly augment the 
strain upon a descending cable, nor are they likely to occasion 
considerable loss. It has been proposed ¢o increase the floating 
power of deep-sea cables, by attaching floats at intervals ; but it 
appears to me thatsuch appliances, which depend upon the unerring 
dexterity of workmen at the moment of danger, and which, more- 
over, do not relieve the cable from retarding strain at the brake, 
should be discarded, and the cable be made to possess in itself 
all the requisite degree of buoyancy and strength. For this 
purpose, the conducting wire or wires should be as light as 
possible consistent with good conducting power, a combination 
of properties which seems to point to the newly discovered 
metal, aluminium, as likely ultimately to supersede copper. The 
insulated covering of gutta percha inereases the bulk without 
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adding to the weight of the cable, being nearly of the same 
specific gravity as sea water, it improves both the mechanical 
ani electrical properties of the cable, and the only limit to its 
desirable thickness is its expense. ‘The principal weight, and all 
the available strength of the cable, reside in its sheathing, which 
should be made of a material combining strength with lightness, 
and also with hardness, to resist the crushing and tearing action 
of the brake-wheel; and there can be no doubt that steel wire 
combines these qualities in the highest degree, nor do I think it 
would be much dearer than iron if power of suspension was taken 
for the basis of calculation. 

It can easily be shown that regarding the strain upon the 
cable in leaving the vessel, an iron-sheathed cable cannot, 
under the most favourable circumstances, be laid in water of 
more than three miles in depth, without a certainty of rupture 
taking place, whereas a steel-covered cable might be laid, with 
reasonable safety, to a depth of five or six miles, which depth is, 
I believe, rarely exceeded in any ocean. 

In order to insure continuity of the electric conductor in a 
cable, a strand of several copper wires is now generally adopted, 
instead of a single wire, which latter is found to be very liable 
to break. This simple but useful plan was, I believe, first 
thought of and act’d upon by myself, having ordered some 
gutta percha coated strand, for experiment, from the Gutta 
Percha Company, in the spring of 1855, part of which I have 
laid upon the table. 

The electrical condition of the submerged conductor is a sub- 
ject of the greatest interest, upon which electricians are still 
divided, und which, treated mathematically, involves problems 
of the highest order, such as only Professor William Thompson 
and a few others can hope to deal with effectually. ‘The im- 
portant point is, however, to arrive, first of all, at a clear under- 
standing of the laws of nature upon which those calculations 
should be based, and those laws, when rightly interpreted, are 
always extremely simple, 

The submerged (or underground) line wire may, in the first 
yluce, be considered in the light of a mere conductor, following 
Oim’s law, which, as is well known, is to the effect that the 
umount of electricity passing iu a given time depends upon the 
sectional area of the conductor, upon the electric force (intensity) 
of the battery, upon the specifie conducting power of the mate- 
rial, and inversely upon the length of the conductor. It is ex- 
pressed by the following formula :— 

Eaec 

1 P= e * in which 

P signifies the quantity of electricity passing ; 

K, the electric force of the battery, or its substitute ; 

a, the sectional area of the conductor ; 

c, the specific conducting power; and 

1, the length of the conductor. 

Tu the next place, the cable has to be considered in the light of a 
Leyden jar of extraordinary length, formed of gutta percha, with 
the conductor for an inner, and the sheathing (or moisture) for 
an outer metallic coating. This Leyden arrangement has to be 
charged to a certain degree before the electric current can make 
itself felt at the further extremity ; but the supply of electricity 
being limited at every point by the resistance offered by 
the conductor, according to Ohm’s law it follows that the 
entire cable can be charged only in a progressive manner, as 
though it consisted of a series of Leyden jars charging the one 
into the other until it reaches the last, which discharges itself 
through the receiving instrument into the earth. The amount 
of impediment thus offered to the progress of the electric current 
depends evidently upon the capacity of the Leyden arrangement, 
which capacity should be reduced to a minimum tor a given size 
of conductor. 

According to Faraday’s definition of dio electrics, the electric 
charge obeys the same simple law, which regulates the dispersion 
of heat in an imperfect conductor, and which, again, is 
analagous to Ohm’s law regarding electric currents. It follows 
that the electric charge of a Leyden arrangement is directly 
proportionate to the lining surfaces—directly to the electric 
force of the battery (or its substitute) employed, and to the 
specific inductive capacity of the insulating medium, but inversely 
proportionate to the thickness of insulating coating; or, if ex- 
pressed by a formula, we have :— 

2. Q@= mor 

d 

(), expresses the electric charge ; 

E, the electric force of the battery : 

8, the metallic surface ; 

k, the specific inductive capacity ; and, 

d, the thickness of coating. 

This formula is corroborated by a series of very careful experi- 
ments by Werner Siemens upon electric cables, and it is of great 
practical utility if combined with Ohm's formula regarding the 
conductor. . 

The following are some of the simple consequences derived 
from the two formule :— 

1. The electric force (E) of the battery (and its substitute) 
has no influence upon the onward velocity of the electric wave, 
because it increases the value of P and Q equally. 

2. The time (t = Q 

P 
tor of a given proportion increases in the square ratio of the 
length (l) of the conductor (in the formula for Q, the factor (5) 
has to be expressed by / and a)—which law was first arrived at 
by William Thomson in another way, and was communicated by 
him to the British Association in 1855, but has since been 
assailed by Whitehouse and other electricians. 

3. It is of the first importance to make the conductor of the 
best condueting material, and the insulating coating of the 
greatest practical thickness, but of a material with the least 
specific conductive capacity. 

(To be continued.) 


IMHOF’S MACHINERY FOR EXHAUSTING OR 
FORCING AIR, 


PATENT DATED 18Ta SepramBer, 1857. 

Tus invention, by Daniel Imhof, of 347, Oxford-street, consists in 
a particular arrangement of machinery for exhausting and forcing 
air, gases, or vapour. ‘The moveable parts of bellows are so arranged 
as to be double-acting when in motion, and one or more of the bellows 
are combined, each of them being worked at different periods of time, 
so that the pallets or valves in the whole combination or series of 
bellows may be taking in and letting out air, &c., alternately, thus 
causing a steady stream or current. Another important improvement 
consists in arranging the pallets and pallet boxes of such bellows at one 
end, and free from the moveable parts of the bellows, not to have holes 
in the bottom and top boards. Another improvement in the arrange- 
ment of the several bellows is to work by cranks and connecting rods 
centrally between each series, producing a regular and steady alter- 
nating motion. 

One form of these compound bellows is shown in Fig. 1, where A 
represents the frame of the machine; B, the crank handle, for the 


in which 


) required to charge a submerged conduc- 








IMHOF’S MACHINERY FOR EXHAUSTING OR FORCING AIR. 
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purpose of working the crank shuft C to the back end of which will 
be affixed a fly wheel of the required weight and diameter necessary 
to keep up the momentum for steady motion; D, D, D, three con- 
necting rods, which pass down and are fixed to the front end of the 


two middle moveable boards G, G; from these are fixed connecting | 


rods E!, E!, E', Et, to work the moveable middle boards above and 
below in each set of three bellows; the motion, therefore, of the whole 
series being alternating. E, E, are the top boards, and F, F, the bottom 
boards, which are kept at their proper angle and made stationary by the 
pieces F, F ; G, G, the moveable centre boards, which are moved up side 
and down to draw in and force out air, gas, or vapour from each 
chamber formed between the middle board G and the top board E, 
and the middle board G and bottom board F. The air to supply 
these chambers is taken in at the apertures I, J, I, and is let out 


through the apertures J, J, J, which are shown in the ends of the | 


pallet boxes H, H'. K, K, K, are covers over the pallets, which are 
easily removed for the purpose of examining them. 

In the enlarged view of the pallet box, Fig. 2, will be seen the 
assages for the direction of the air in and out from the bellows. 
{ and F are the top and bottom boards, G, the moveable centre 
board, and H, the pallet box, as above described. Each pallet box 


is divided into four compartments, in each of which is a pallet or | 


valve; the two on the right, a and ¢, are the ingress pallets and 
the two on the left, d and e, are the egress pallets, each being to 
let in and out air, gases, or vapour to and from the chambers 
between the centre board and top board, and from the chamber 
between the centre board and bottom buard. In order to describe 
the double action of each bellows more fully, if we suppose the 
moveable centre board to be pulled upwards, it will necessarily form 
a@ vacuum in the lower chamber, the air will rush in through the 
large aperture I, ant the valve or pallet @ will raise and let in the 
air above it, when it will rush down through the small aperture 4, 
and down to the bottom chamber; when the return of the moveable 
centre board takes place for the down stroke the air is displaced, and 
passes out through the egress passage through the valve d; at the 
same time the air is again passing in lifting the pallet c, passing 
above it and in through the small aperture d, which fills the chamber 
at the top, when the moveable centre board again returns on the 


upward stroke, and displaces the air from the upper chamber, and | 


through the valve or pallet e, and thence through the large aperture 
J, and so alternately by each of the series, each side of the centre 
board causing a continuous stream of air, gas, or vapour. Each of 
the ingress passages I, I, I, is covered with a flange joint, and they 
are made to communicate to one ingress pipe, and also cover the 
egress passages J, J, J, in the same way, and they are connected to 
one egress pipe at both ends of the machine from each series, and, 
if necessary, each of the ingress and egress pipes are eonnected 
together from each side, making them act so as to force one con- 
tinuous stream of air, gas, or vapour. 

Another form of bellows of this principle is shown in Fig. 3, which 
shows an elevation of a series of four double-acting bellows of a 
circular form, where A is the top part and B the bottom part of the 
bellows, which are fastened to and work on to a hollow chamber 
C, C, at each end of which is constructed a pallet box D, D, with 
valves placed in the same way as described for the square bellows in 
Figs. 1. and 2; one series is to act for the lower chamber, both ingress 
and regress, and the other series for the upper chamber, in the same 
way as will be seen by the dotted lines. These bellows are worked by 
means of crank shafts E, E, E, each having two sets of rectangular 
cranks, so that they alternate in their motion, that when one crank 
is at 0 the corresponding crank is at 90°, and on the other shaft when 
the crank is 180° the corresponding one will be 270°, causing thereby 
a continuous alternating motion, These cranks have attached to 
them connecting rods F, F, KF, which work intoa beam or lever at 
the upper end. The connecting rods H, H, are attached to the top 
of the upper bellows and work the lower bellows. The motion and 
action of the valves or pallets is precisely the same as those pre- 
viously described, with one exception, that the top and bottom move, 
and the centre board is stationary, and is formed out of the chamber 
c, C, C. These hines are adapted to the exhausting of vapour 
from brewers’ worts, distillers’ vats, sugar rooms, malt drying rooms, 
or the drying rooms for all kinds of pigments, salt works, chemical 
works, textile fabrics, or the exhausting of bad air from and forcing 
good and pure air into mines, ships, or houses of any description, or 
the forcing of good air into and cooling apartments, either with air 
drawn through any disinfecting or refrigerating material so as to 

urify or cool it, or to draw air through filtering mediums, and thence 
into ships, buildings, or mines, or into wind musical instruments. 








DUMOULIN’S HEATING APPARATUS. 
PATENT DATED 151m Sepremper, 1857. 


Tus invention, by A. J. A. Dumoulin, of Paris, C.E., relates to 
apparatus for the distillation of fuel and consumption of smoke, 
applicable to the boilers of both stationary and marine engines and 
other purposes. The apparatus is in the torm of a blast furnace, but 
with this difference—that in the blast furnace the production of gas 
is accessory, whilst, in the present apparatus, it is the principal aim. 

The illustration shows an apparatus said to be adapted for an 
engine. It is composed of a sheet-iron cylinder of a strength pro- 
portionate to the internal pressure ; the fire box, which is of the form 
of the interior of a blast furnace, being placed in the centre of the 
cylinder. The annular space separating tuem is occupied by water, 
which protects its sides and ensures its duration, and, by the action of 
the heat upon it, produces steam. A ventilator or fan, put in motion 
by a small steam-engine, drives air into the pipe A, A; this air 
enters the ash-pit F, in which it should have a pressure equal to a 
column of water of from seven to ten inches, according to the nature 
of the fuel used. Another portion of the air of the ventilator is 
directed at the same pressure through the wind tube B, B'; 
through a circular damper R, which regulates the proportion of air , 
this air enters the box D of the burner, where it expands, and leaves 
through the openings a, a, a, and mixes with the gas on passing 
through the openings 4, g, g, g; it is there ignited by means of a red- 
hot poker or iron. The simultaneous combustion and distillation of 

















the fuel is accelerated by the air being constantly driven into the ash- 
pit at the pressure above indicated. This air is introduced at the 
blast orifice C after having passed through a circular grate ol, v, ¢, u, 
placed immediately underneath, it then expands in the incandescent 
mass, and drives the gases, which have been gradually produced by 
distillation, through the upper charge ; these gases collect in the dome 
reservoir H, and pass through the helical conduit I te the burner, 
where they are mixed with a suitable proportion of air, as described 
above, and ignited on passing throuvh the openings g, g, g, g. The 
flames traverse the helical! flues K, K, K, K, in contact with the sides 
of the exterior cylinder, and ultimately pass into the chimney L 
through the pipe L1. The apparatus is put in action by means of in- 
candescent coke or charcoal, which is introduced through the 
charging tube E only in sufficient quantity to fill the blast orifice C 
and circular grate placed underneath; the damper r is then opened, 
which leads directly into the chimney ; the charge is completed with 
fresh coke up to the bottom of the charging tube. The natural 
draught completes the combustion of the coke, which soon develo 

sufficient vaporisation to augment the effect of the ventilator ; at this 
moment the damper r is closed and coal is put on, when the gas pro- 
duced can be immediately and usefully ignited at the burner. In 











order to avoid loss of gas through the charging tubes, and also the 
inconvenience which would result at each opening of the door p, p, a 
small air tube 3, b', opens into the charging tube E at b', and main- 
tains a certain pressure in it, which, being always greater than that 
of the gas in the dome H, drives back the gas and maintains a con- 
tinuous infiltration of air through the charge in the tube E. The 
interruption caused by every new charge is of too short duration to 
give time for the gas to reascend to the upper part. This arrange- 
ment of the charging tube completely secures the level of the charge 
and maintains regularity in the action of the apparatus, besides con- 
siderably simplifying the stoker’s work. : 

The scoria or clinkers which are formed in all furnaces furnished 
with ordinary horizontal grates, and which give rise to serious incon- 





it passes | 


venience in them, as regards working and economy, is, in this 
apparatus, free from these inconveniences ; in fact, the charge being 
suspended between the conical sides of the fireplace, its falling takes 
| place only at the centre; the upper zones are constantly broken, and 
have not time to agglomerate and form a crust; this secures access 
for the air into every part of the mass in process of distillation 
without the necessity of stoking. The scoria and other residues con- 
centrate gradually (in proportion as the combustible and gasifiable 
materials are eliminated) in the contracted part of the fire-place C, 
which the patentee terms the blast orifice or pipe (on account of the 
analogy of its functions to that of the tuyere or blast furnace). All 
these residues, when submitted to a very high temperature, like that 
in the work of a blast furnace, fall successively on the upper part of 
the air channel B at the centre of the circular grate o!, v, t, u; they 
are kept there by the pressure of the air until the stoker pulls the 
rod Z and lets them fall into the ash-pit; the blast pipe is, at the 
same time, closed by the damper 0, o!. These residues are removed 
every six or eight hours, sorted, and the usetul parts again put into 
the apparatus with the fresh fuel. In the illustration, A is the blast 
channel for the ventilator; B, blast tube for the furnace ; B', blast 
tube for the burner; C, blast pipe or orifice entering the furnace; D, 
burner; a, a, films of air; g, g, films of gas; R, K', damper for re- 
gulating the proportion of air; I, g', helical conduit leading the gas 
trom H to the burner; @, }, 51, air tube of the charging tube E; p,p, 
door to close the furnace above; F, F, ash-pit; H, dome reservoir of 
| gas; G, opening and tube for the exit of the gas; K, K, helical flues 
| in which the combustion of the gas is effected; Li, pipe for the exit 
of the flames; L, chimney; I, escape pipe for the natural draught 
| during the time the apparatus is at rest or when first lighting; M, 

steam chamber; m, steam pipe; m, position of the safety valve or 
| apparatus ; 0, o!, damper of the blast orifice; o', v, t, %, circular 
| grate of the blast orifice; x, z, rod for working the grate and the 
' damper of the blast pipe. 
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PATENT DATED 171TH SEPTEMBER, 1857, 
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| to preserve the gauge and angle of the rails. The effect of tightening 
down the wedge c by means of the bolts will be to secure the rails 
firmly to the sleeper. These sleepers, in addition to being curved, as 


Tus invention, by TI. Greaves, C.E., of New Palace-yard, West- 
minster, relates to a description of cast-iron sleeper, which may be 
used with the present form of rails; likewise to a new mode of con- 


necting the ends of rails to each other, in order to obtain increased 
security and economy; also to a method of securing the rails to the 
intermediate chairs or sleepers; and further to un improvement on a 


shown, may be formed with corrugations running at right angles to 
| the line of rails, and in some cases the wedge or key c may be con- 
| tinued to the two sleepers on each side of the joint sleeper, and made 


former patent, for a surface-packed iron railway sleeper, and to im- | available for securing the rails to them as shown, __ ‘ 
provements in manufacturing the same. | Fig. 3 is an end elevation, and Fig. 4 a side elevation of a modifi- 
Fig. 1 is an end, and Fig. 2 a corresponding side elevation of the | cation of the railway sleeper. In this case the sleeper } is cast in two 
improved sleeper and method of securing the ends of two adjoining | halves, which are strengthened by ribs or brackets d. The jaws c, 
rails, The rails a rest upon ribs g, cast upon and serving to | formed upon the respective halves, are secured to each other and to 
strengthen the curved sleeper d, which is also farther strengthened by | the rail by means of the bolt f passing through them ; the under 
internal and external ribs A. The rails a are secured in their position | portions of the sleeper being connected together by gibs and cotters 
by bolts f, acting on the angular wedge or key c, fitting between the | g, — through the tie bar h. : ‘ 
jaws i (cast upon the sleeper), and the fish plate ¢, which rests and | Fig. 5 shows a mode of securing rails to chairs, whether intended 
resses upon the rails, and may either be cast in one piece the whole | to be used with wood or iron sleepers, and consists in casting the over- 





ength of the sleeper, or in three pieces, as thought most desirable; 
one or more of the bolts 7 being let half its diameter into the plates 
to prevent their movement endwise. The fillet j, by which the inner 
edge of the rail is contined, may either be cast the whole length of 


the sleeper, or at intervals, as found most desirable; / represents a tie | 
by the bolt / to a portion of the sleeper projecting below | 
the base), for the purpose of connecting two opposite sleepers, in order | 


bar (secured 


hanging piece } detached from the chair so as more easily to remove 
| and replace a rail. On the piece d is cast a fillet c, which prevents it 
from rising when the key is driven home, another fillet taking into a 
suitable recess in the chair being provided to prevent it from movin, 
endwise. When the key is removed the piece b is at liberty to fall 
out, and the rail may be lifted away without being threaded through 
the chair. 








DAVIS’S COMBINED COKE OR BREEZE OVEN AND SMOKE CONSUMER. 


ell 


Tis oven was noticed in Tuk Excinerr of last week, by our | 
Midlands correspondent, who adds, that since our Jast publication | 
he has inspected the oven at work on the premises of the inventor, 
and procured other information with respect to the one at use at the 
workhouse in Birmingham, from which his opinion has been 
Strenzthened that the invention is one of great value to all persons 
who have to work a stationary engine by steam power, and require 
the small coke denominated breeze, or to whom there is a ready 
market for this material. « 
The inventor is a man in comparatively humble circumstances, but | 
evidently an excellent machinist. On his premises in Birmingham | 
he 1s using one of his ovens to heat two boilers, one 10 ft. by 10 ft. | 
Gin., and the other 16 ft. by 3ft. These work a direct action engine of | 
0 horse and a condensing engine of 10 horse power. A greater part of 
the power so obtained he was letting off, after working a nail machine 
of his own, ‘and pumping, by his condenser, the needful supply of 
water from a well. The arrangement of these engines upon a mere | 
Speck of ground, and the improvements he had himself made in the 
direct action engine, justify our conclusion that Mr. Davis is a man 
of considerable inventive genius and mechanical skill, and no mere | 
theorist. The dimensions of the oven that he is himself using are | 
—length, 7 ft.; width, 4 fi. 6 in.; and depth, 4 ft. 6 in. (inside mea- | 
— His daily consumption of coal would be 2 ton 5 ewt., | 
ivered, after passing through a riddle of 13-inch mesh, at 4s. per 
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ton. After delivery this slack would be riddled again through a 
riddle of a half-inch mesh, and the 16 ewt. of fine slack thus obtained 
used upon the bars under the boiler in the usual way. The remaining 
29 ewt. of small coal would be used in the oven, and during the da 
would become converted into 65 bushels of breeze, which, sold at 3d. 
a bushel, would realise 16s. 3d., from which if 9s., the cost of the 
slack, were deducted, not only would the day's power be obtained for 
nothing, but 7s. 3d. would be realised by the process of heating the 
boilers by the aid of this oven (and thus making breeze), in addition 
to the ordinary grate. 

And this does not seem to be the only advantage offered by the 
oven. The flame from the oven passing over the fire in the grate the 
smoke becomes consumed. We noticed the slack after a thin layer 
of slack had been thrown into the oven, and although the heat was 
very fierce, and the combustion therefore rapid, the smoke that escaped 
had the appearance, even from immediately beneath it, of mere brown 
mist, and the inventor assured us that at a distance it would closely 
resemble steam vapour. The guardian whose good fortune it was to 
introduce the oven into the Birmingham workhouse, assured us that 
from the union stack, which was about the height of an ordinary 
chimney, there had been no inconvenience experienced since the oven 
had been erected, but that previously the descending soot had been a 
constant source of annoyance. 

Desirous of furnishing the readers of Tuk EnGrvegr with as much 


333° 


information as we can glean upon this very valuable invention, we 
have obtained a copy of a report made by the engine tender at tho 
Birmingham workhouse, and we make the following extract :— 
“Birmingham Workhouse, April 4, 1858. 
“Mr. Joseph Davis,—Sir,—I have much pleasure in stating that 
your Patent Breeze Oven erected here has far exceeded my expecta- 
tions in every respect ; it has proved beyond doubt that it will yield 
to the guardians of the parish a very great annual saving, as also the 
entire consuming of the smoke. 
“ Underneath is a statement of particulars produced from ten days’ 
working with the oven here, viz.:— 
Cutans, 47 ton 6 cwt., at 








bu. £130 Cr. 
To profit oe 41% 
—— | By 1,367 bushels of breeze 
£17 1 9 at 3d. ee - £17 1 9 


By profit in ten days, £4 1s, 7}d., in addition to the whole amount of 
cost of slack consumed. “KE. Keen, Engineer.” 
The guardian to whom we have already referred has also forwarded 
us some particulars respecting the oven now used at the workhouse in 
Birmingham. We quote as follows :— 

“Three months since an order was given to Mr. Davis, the patentee, 
to erect one of his breeze ovens at the Birmingham workhouse, upon 
an undertaking entered into that the whole of the steam required for 
that immense establishment should be generated without costing: one 
shilling per annum for fuel, and, in addition, the breeze oven should 
be declared a perfect smoke consumer. 

“The oven has been at work a few weeks, and the results have far 
exceeded my most sanguine expectation; in addition to raising the 
whole of the steam required free of cost, it absolutely makes a clear 
average profit of eight shillings per day (the profit varying according 
to the quality of slack consumed). The quantity of slack annually 
consumed at the workhouse amounts to about £400 worth, the contract 
price being 5s. 6d. per ton; the weekly return in breeze made, averages 
850 bushels, value 3d. per bushel, which will give an annual protit, in 
round numbers, of £150, after paying for the slack; consequently the 
net gain to the parish will be £550 annually. 

“The above results are accomplished with one boiler 30 ft. long and 
54 ft. in diameter; the breeze oven occupies a space of only 9 ft. by 
6 ft. by 4 ft. Ginches indepth. The guardians are about putting down 
a second boiler of the same dimensions, to work which the same oven 
will be applied, without the slightest addition or alteration. As soon 
as that is completed it is in contemplation to do away with sixty open 
fires in the wards, and heat them with steam. The present cost for 
best coals for the open fires averages £300 per annum, at &s. 6d. per 
ton. When the whole is completed this single breeze oven will save 
the parish between £800 and £900 per annum. 

“ During the short time the oven has been at work over £40 worth 
of breeze has been disposed of. 

“ When I first introduced to the notice of the board this simple but 
valuable patent, pledging myself for its success, it was declared to be 
simply ridiculous, ‘ the ion of a wild enthusiast,’ to talk about 
raising any amount of steam free of cost. However, all are free to 
admit, now they see it, that my representations have turned out an 
accomplished fact.” 

Without much consideration we are induced to believe that if this 
oven should be used in heating the blast at blast furnaces, an immense 
saving of time and cost would be effected, and a great nuisance 
resulting now from the coke hearths removed, in connexion with the 
manufacture of pig iron. We hope that the inventor will succeed in 
getting some ironmaster in South Statlordshire to try the experiment 
—say Lord Ward, at whose Castle Mill factory at Dudley, as well as 
at other firms in South Staffordshire, a breeze oven is in use, to the 
expressed satisfaction of the purchasers, 

The a illustration will show the construction of the 
oven or furnace. The ovens a, a, are placed on opposite sides 
of the steam boiler 6, and communicate with the boiler by flues c, c. 
By the dampers d, d, the flues c, c, may be closed, and the heated air 
and flame from the ovens made to pass by the flues e, ¢, to the stack. 
The flame from the ovens passing under the boiler render it only ne- 
cessary to have a small fire under the boiler, which may be supplied 
with the finest slack, and the flame from the ovens being delivered 
under the boiler prevents the formation of smoke. Any number of 
ovens may be employed to the same boilers, and they may be shut 
off at pleasure so as to suit the requirements of the boilers, or for 
any other purpose where heat is required. By the use of this inven- 
tion manufacturers who use breeze will effect a great saving, as the 
heat from the ovens, hitherto lost, is frequently enough to work the 
steam boilers of the establishment, besides effecting the burning or 
consuming of smoke. 
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ADSHEAD AND PLATT’S MACHINERY FOR CARDING 
COTTON. 


PaTENT DATED 16TH Sepremper, 1857. 


Tuis invention, by T. 8. Adshead, and J, Platt, of Oldham, consists 
in an improved mode of applying a vibrating comb in carding 
engines to a working roller to strip or clear the surface of it, whereby 
the strippings are collected on the working roller in the form of a 
coil. he illustration shows an elevation of part of a carding engine 
of the usual construction, to which the improvements are applied ; @ 
being the feed roller, 6 the licker in, c the main cylinder, d, one of the 
ordinary stripping rollers, and e one of the ordinary working rollers; 
J being the working roller to which the improvements are applied. 
The comb or card g by which the roller fis cleared or stripped, is 





supported between brackets h, fixed to the levers i, keyed on a cross 
shaft j; this cross shaft and the comb or card have a vibrating motion 
imparted to them by the pinion £ on the axle of the main cylinder, 
gearing in the wheel /; from this wheel projects the stud m, to which 
is hooked one end of the link , the other being jointed to the levero, 
which is fixed to the cross shaft j; by this means the requisite 
vibrating motion is given to the comb or card g for stripping the 
rollers /; the strippings accumulate on the surface of the roller in the 
form of a coil as coun, In a modification of the above arrangement 

the comb or card is applied to the working roller, placed immediately 

above the licker-in, and a guard is placed between the stripper and 

= roller to prevent the impurities from the stripper falling on a 

roller. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE ROYAL AGRICULTURAL SOCIETY AND STEAM CULTURE.* 
“ Practice with Science.” 

Sm,—The Socicty has again offered at the Chester Meeting £500 
for the best steam-cultivator that shall in the most efficient 
manuver turn over the soil, and be an economical substitute for 
the plough and the spade; and aa all notices must be sent in 
on or before the 1st of May, as one of the competitors at the 
Salisbury meeting last year, I will venture, with your permission, 
to give the past history and future prospects of the fostering 
care bestowed by the Society on steam-culture in its infancy, 
that those who might be inclined to exbibit might know on what 
grounds they are competing. 

The Chelmsford meeting may fairly be said to be the first on 
which any practical results were attained, and there the prize 
was the sameas at present. I remember well being struck with 
the indefinite terms on which the prize was offered, and wrote to 
Hanover-square to inquire, if by the term “ steam-cultivator’’ was 
meant a locomotive engine digging the ground as she travelled, 
or whether an ordinary engine and machine, with a combined 
set of ploughs, would be eligible to compete for the prize? I 
received no answer to my inquiries, and consequently saved 
myself the expense of exhibiting, by keeping my implements at 
home. But how did Mr. Fowler fare? Why, after making 
excellent work, and being tested with the greatest accuracy— 
after ploughing Essex land at seven shillings and twopence- 
halfpenny per acre, he was refused even the gold medal, which 
had been given for implements of infinitely less importance than 
his steam-plongh. At the Salisbury meeting the same prize was 
offered on exactly the same indefinite terms, and I went in 
person to the Society's rooms to inquire if an ordinary engine and 
machine with a combined set of ploughs were eligible to compete ; 
as, although the mesting was in my own county, I would not 
attend unless I knew for certain. Mr. Hudson said we must put 
our own construction on the term “ steam-cultivator;” but he 
assured me, that if Mr. Fowler had won the prize at Chelmsford 
on the score of economy, he would have had it! I accordingly 
entered my implements, and attended at the trial. 

And now for a short history of the infant giants which were 
assembled on that occasion—whether the Society, the foster- 
mother of agriculture, took her children by the hand to lead the 
way in the race of economy, or whether she tied their legs so 
that they could not run. 

“ Practice with Science” is the motto of the Society, and of 
course we naturally look for a display of it on all occasions, but 
more especially when she invites, by the offer of a handsome 
premium of £500, the inventors and manufacturers of engines 
and iachines (a new motive power) to compete economically 
with horse-power, and which was represented on the hill at 
Salisbury, I think I may safely say, by an outlay of upwards of 
thirty thousand pounds. 

The field which the Society obtained for trial, although 35 
acres in extent, would only afford about 24 fora fair competition 
between the traction-engines and those by rope traction ; and 
the first thing io be done by every one who wishes to succeed in 
steam cultivation is (in an engineering point of view) to ascertain 
where to place his engines to the greatest advantage, that he 
may make the most of the limited amount of power he is 
naturally constrained to use, on account of its portability. Well, 
the field in question was about 24 chains by 10, which ought to 
have been laid out either in four lengths of 24 chains by 2}, or 
quartered into four fields, 12 chains by 5 each, which would 
have made each allotment six acres. his is the only way that 
that field could possibly be laid out with the slightest chance of 
either of the competitors being successful in an economical 
view, as Mr. Fowler, the year before, at Chelmsford, when 
ploughing at 7s. 2}d. per acre, was beaten by the odd pence ! 

Now, instead of the field being laid out this way, as the motto 
of the Society would suggest, it was measured juat the contrary, 
forming four fields 10 chains by 5, making five acres each, and the 
ground of sucha convex form, that the top of the funnel of either of 
ny engines could not be seen at the other end, nor till we had 
travelled upwards of a chain in length. What was the natural 
result of this Why, that Messrs. Boydell and Burrell, and Mr, 
Collinson Hall, were obliged to plough theirs the short way, 
having double the number of turns they would have had the 
other way, and their headlands twice the size!! The effect on 
the engines with rope traction, represented by Mr. Fowler and 
inyself, although we could plough over the hill, was to rob us of 
a large amount of power in the first place, and to prevent the 
communication by signal, and thereby causing much loss of 
time ; and, moreover, in my case, who was limited to a six and 
seven horse engine, the friction and loss of power which I 
sustained, by my ropes being bound to the earth lik2 a hoop over 
a barrel, was eo great, that I was obliged to take off two of my 
ploughs as an ejuivalent, and could only use four. The line of 
draught being centered for six, the steerage was of course incom- 
plete, and the work not suchas would have been the case had the 
piece of ground been ploughed the other way. I ought here to 
mention that we were allowed to plough it which way we chose ; 
but had we gone the other way, like the traction-engines, 
it would have been all turnings, and headlands, and loss of time. 

It is no wonder, then, after what I have stated, that we should 
find‘in the report (in the Journal of the Society) of five of the 
judges, “That to write a satisfactory account of the alvance 
mate by steam-cultivators during the past year is quite im- 
possible ;” and, again, of the other two, Messrs. Clarke and 
Owen: “© The work being across the top of a hill, the stationary 
engines, where two were used, could not be seen each from the 
other—an untoward circumstance for the double engine system. 
However, the four allotted spaces being set out, the object to be 
accomplished was a more economical mode of ploughing than 
could be done by horse-power. For ourselves, we were at once 
convinced that no satisfactory decision could be arrived at.” 

Such was the effect produced, not only on the minds of the 
judges, but of the public generally ; and it would occupy too 
much of your space to go into detail to show the disadvantage 
in every respect to which we were subject. The work on the 
top of the highest hill in the neighbourhood, to be ascended by an 
incline of one in seven; fuel and water to be got there at the 
charge of the exhibitor; to say nothing of the laying out of the 
field—-when this is considered, economy is quite out of the 
question, and it is not surprising that Messrs. Clarke and Owen 
were at once convinced that no satisfactory decision could be 
arrived at. 

I cannot leave the report of the judges, in the Journal of the 
Society, without quoting a compliment paid to myself therein 
by the five judges I have before alluded to : “ Mr. J. A. Williams’s 
system Was anything but satisfactory in its results. The judges 
regret to be compelled to add that the extreme discourtesy of 


his language and conduct towards themselves rendered their 
duties in the inspection of his work painful and unpleasant in a 
manner they never before had occasion to experience at the meet- 
ings of the Society.” 

The Almighty has been pleased to bless me with a considerable 
amount of patience and perseverance, or I should not have 
spent the best part of the past five years to bring about (against 
the prejudice of a host of friends) what will soon be found to be 
the best mode of steam-culture, and which Mr. Fowler has now 
adopted, viz., the moving along the headlands opposite the work 
with an engine and machine combined, in conjunction with a 
back -hauling pulley ; and with an engine and machine combined, 
in conjunction with another engine and machine, at the opposite 
headland, as exhibited at Salisbury. 

Now I am free to confess that after getting up the steam of 
my engines early in the morning, the unavoidable accident of Mr. 
Hall’s engine stopping up the way, preventing my getting to the 
field, and having with all due patience to wait whilst the stewards 
bargained for a road through a piece of wheat, and cut the same, 
I was not a little put out, after getting on the hill, by the 
stewards and others continually coming to me to know if I was 
ready, thereby putting my men out of their way, and fulfilling 
the proverb that nothing is done well that is done in a hurry: 
it only caused them to be longer at it. Now it happened that 
at a discussion at the Central Farmers’ Club, in London, on 
autumn cultivation, I asserted that I had cultivated a piece of 
fallows for swedes at a bare cost of 2s. per acre, with an imple- 
ment six feet in width; from the publicity given to it, there 
were numbers at Salisbury wishing to see my mode of action, 
and their disappointment was as great as my disgust at the 
performance, caused, as I have said, by the field being laid out 
as it was; and to right myself with the public, I was obliged to 
tell them the reason why such things were. I am well aware 
that the judges were in no way responsible for the position we 
were placed in: they only came to judge of our work; and if 
they had cause to appropriate to themselves what was not 
intentionally meant on my part, it rests for me to make the 
amende honorable by offering them my most sincere apology. 

I have now to notice the part taken by the stewards, whe 
were the responsible parties, deputed by the Council to act for 
them, and to fulfil their motto— Practice with Science.” 
Having heard that | had said a good deal explaining the reason 
why, they came to me and said, “Mr. Williams, what have you 
been telling the public?’ I answered, “Just what I shall be 
pleased to tell you: that the way the field was laid out was 
contrary to common sense—was against all science—and a boy 
who had learned mathematics for a week would better know how 
to place the engines than had been dene!” I am aware that I 
told them pretty freely what I thought, and was justified in 
doirg so. 

The patient Job exclaimed, “Oh! that mine adversary had 
written a book !” And I consider it a most unfortunate circum 
stance for the exhibitors on the occasion, and for the cause itself, 
that the senior steward at Salisbury was a gentleman who had 
written a book—a book that I was more delighted to read than 
any that has fallen into my hands for years; a book most 
beautiful in theory, but not to be carried out in practice, 
describing that when Adam was driven from Paradise to till the 
earth, he constructed a machine to suit his position, which (his 
spine being vertical) was the spade and fork ; that when he 

called to his assistance animal power, he was compelled to find 
an implement for the horse, whose spine being horizontal, he 
made the plough to suit him; and now that we are about to 
bring in steam power, which is rotary, it is as much out of place 
for an engine to turn a drum, adrum to coil a rope, a rope to 
pull a plough, as for a horse to dig the ground with a spade ; 
and he illustrates the subject by drawing three horses attempting 
to dig with a spade tied to one of their fore legs, the whole three 
being reared up on their hind ones, and cutting about as good a 
figure as we did om the hill at Salisbury. 

I do not mean to infer from this that Mr. C. W. Hoskyns is 
an adversary of mine—far from it; as I hope to convince him 
that the most practical mode of steam-culture is for an engine 
to turn a drum, a drum to coil a rope, a rope to pull a plough, 
and that his beautiful theory is therein carried out by the 





rotary motion of the drum. But that he has been an enemy to 
the cause there is no doubt, and it has been blasted for a twelve- 
month by the exhibition at Salisbury. 

On the whole, we might sum up the history of the past by 
asserting, for want of that due foresight to economise power and 
give a fair start to the engines in the race of economy with 
horses, the horses had the whole of the advantage, and the legs 
of the engine were tied ! 

As regards the future show at Chester, it will be well for those 
who have any idea of competing to insist on a more definite 
explanation of the terms of the prize, or keep at home and save 
their expenses; and that they might know what they have to 
contend with, the judges, in their report, asserted that they do 
not think the wording of the premium can ever justify a judge in 
giving the prize whilst a plough is used. Again, Mr. C. W. 
Hoskyns, the editor of the report, has given it as his opinion, 
that no adjudication need necessarily take place for some years 
to come. On the strength of this, Mr. Collinson Hall, Mr. 
Fowler, Mr. Burtell, and myself, memorialised the Council for a 
more definite explanation, and suggested what we thought would 
further the interest of the shows in future; and the answer we 
got was a reference to their prize sheet, and the still indefinite 
terms offered. 

Baydon, Wilts, 15th April, 1858, J. A, WILLTaMs, 
COMMUNICATION BETWEEN ENGLAND AND FRANCE. 
Sir,—Allow me to mention one or two “out of very many” 
objections (which, I think, will be very grave ones) to the plan 
proposed by your correspondent, “H. B.,” of crossing the 


the iron band, two feet wide, one inch thick, suspended to the 
bottom of the floating railway, would, I think, be a very weighty 
objection. Secondly, it is possible that the iron band, when 
lying on the bed of the channel, might be moved sideways under 
a projecting piece of firm rock protruding from the bottom, and 
be prevented from rising when the floating vessel came near it ; 
what would then be the result ? Thirdly, the flexibility of the 
band would not be sufficient to accommodate the lateral strain 
on the band. JosEPH JEWSBURY. 


Kinver, near Stourbridge, 
April 19th, 1858. 





Srr,—The method by which your correspondent, “ H. B.,” pro- 
poses to improve the means of communication between this 
country and the continent is fallacious in appearance, and, I am 
sure, would be found very ineffective in practice. The pro- 
jectors of those schemes which “ H. B.” endeavours to sink into 
disesteem in order to obtain favour for his own, would produce 
in what they propose to undertake very great and unmistakeable 





* This letter kas been unavoidably delayed until to-day, 


advantages to all passengers between the two countries, which 


Straits, from Dover to Calais :—First, the enormous weight of | 





“H. B.’s” would not do; and, therefore, comparison between 
them is out of the question. He would still keep us on the 
water, and subject us to all the dangers and miseries of a rough 
and stormy voyage, and from which either the submarine 
tunnel or the balloon bridge would relieve us entirely. And 
since sea-sickness has prevented thousands more from taking a 
voyage, even to Bolougne, than high fares have even done, the 
utmost increase in traffic that “H. B.’s” plan could produce would 
be scarcely perceptible, and consequently would be no improve- 
ment, even in this respect, on a good service of steam packets. 

But more than this, the plan “ H. B.” proposes is impracticable 
—absurdly so. The author of that invention intended it for 
smooth water, where the course of the vessel could be deter- 
mined to an inch, and where it would never be exposed to winds 
and waves, whose violence might drive it a mile or two from 
that course; and, under these circumstances, the inventor had 
reason to be satisfied with the mechanical results he produced. 
But, supposing a week or two after the iron band was laid across 
the Straits, and the tug set to work, that rough weather should 
suddenly arise, and the wind should blow its hardest right across 
the course of the tug. What then ?—the strain that would be 
created would be so great as to prove fatal to the entire 
arrangement, and something must give, and the band would snap 
(“H. B.” admits the possibility of this); and then, Sir, there 
would be a pretty kettle of fish. You have asked him “ what, 
under these circumstances, will become of his vessel?’ I will 
ask him, what will become of his iron band? Will he 
undertake to fish the huge, heavy thing up from the bottom of 
the sea, and mend it @—or, will he set to work and make another ? 
—and what are his passengers to do in the meantime ? 

I feel vexed and disappointed that “H. B.” has not projected 
a bolder and more original scheme than this. After the 
wonderful aerial bridge over the Straits, and the mighty tunnel 
under it, this falls upon the palate stale, flat, and insipid ; and 
in contrast with those ideas looks small and insignificant. But 
let not “H. B.” be discouraged; I would have him get some 
elementary work, and read a little concerning the composition 
and resolution of forces, and he will see the reason for abandon- 
ing his scheme. After that he should project something more 
startling, more novel, and more original—something akin to the 
ideas I have just named, for these, in addition to the ease with 
which they may be carried out, are great and sublime—even 
ridiculously sublime ; but “ H. B.”s is small, common place, and 
sublimely ridiculous. 

No doubt, Sir, “ H. B.” sees the truth of your statement, that 
amusement, and possibly instruction, may be derived from a 
discussion of this subject; and I doubt not in time he will find 
the source of the fun to be more apparent and more productive 
than the source of instruction. ComMODORE. 

London, April 17th, 1857. 


THE STEAM JACKET. 


Sir,—No man of the slightest discernment, on looking back 
through history, whether sacred or profane, can fail to observe 
the artful cunning with which envy and sordid interest render 
its first victims subservient to its designs upon any that 
dare to follow their example, or use the power Providence 
bestows for the good of mankind. And it would seem also as if 
ignorance in the mass of mankind is perpetuated for the special 
purpose of rendering it instrumental to the continuance of its 
own degradation and misery. As it has been by such means as 
these, and the coalition of Demetrius and Pharisee, with the aid 
of Judas, the hireling, that throughout the world’s history thir 
personification of the Evil One* has basely betrayed the mass of 
mankind into connivance, if not into aiding it in its wicked designs. 
Having by this time of day grown old and inured to the tactics 
of the subtle agency, Iam surprised at nothing, knowing full 
well that this spirit stops at nothing short of the utter destruc- 
tion, if possible, of men who dare to engage in such an under- 
taking as I have been engaged in since 1839. 

However, as I have spent so much of my life in the affair, I am 
determined to sacrifice the remainder, rather than abate my 
efforts in what I know to be true, and quite as valuable to mankind 
as ever I have represented it. If Englishmen will continue to 
look on with indifference, as if they had no interest in it, and as 
if I were a dog, ail I will say is I am sorry for it, as it will make 
it my duty, as well as my interest, to take my experience and 
my efforts to other men and other countries. Once I am con- 
vineed that I am, in the eyes cf the English people, considered a 
disgrace to them, they shall very quickly be rid of me. Now 
we must turn to battle with Scotch mist again, as by “J. B.” I 
am accused of appropriating to myself what belongs to Watt. I 
have, Sir, used the little time I have had at my disposal since 
the issue of your impression of Friday last, in looking through 
Tredgold, Farey, Arago, Lardner, Pambour, Ewbank, and a 
number of other authors, and which will settle the question, 
unless “ J. B.” will say that no reliance is to be placed in any of 
them, as they are unanimous in their obliviousness as to Watt’s 
ever having explained the cause of the steam's giving way under 
expansion, when generated at high pressures, and used expan- 
sively in one cylinder, in a manner calculated to convey to their 
minds that clear connexion of cause and effect, which is con- 
veyed by me, as set forth in my lectures. It will bea miracle, 
and no natural phenomenon of the human mind, if hereafter such 
men can write such works upon the steam-engine, having the 
same prepossession to do ample justice to my views as all of 
them, without exception, show they had to do not only justice to 
Watt’s views, but even to look upon him as the first authority 
to whom all mere doubt gave place to his superior dictum. I say 
it will be a phenomenon of the human mind, which has never yet 
manifested itself, if, with such prepossessions in favour of my 
views, as one and all of them manifest towards Watt and his views, 


| they will show such utter obliviousness of the matter as all 


of them, without distinction, show they had upon the views 
entertained by Watt upon this point. The truth is, as all the 
authors clearly show, that Watt placed his cylinder in what he 
termed a steam-jacket, and surrounded the working cylinder 
ends and sides by the steam that worked the engine. This fact 
I have never pretended to dispute ; but, as may be seen, is again 
and again admitted in my writings. Now for the particular 
letter from which “J. B.” quotes, as written to Dr. Small in the 
year 1769, and also the one to Mr. Robuck, I have not yet been 
able to find either of them in the works referred to; but as I 
have not had time to look carefully through all the works enu- 
merated, the letters may be in some of them. In Arago’s life 
of Watt, at page 62, I find the following foot-note :—“ The 
principle of the expansion of steam is clearly indicated in a letter 
of Mr. Watt's to Dr. Small, dated in May, 1769 (see the letter in 
Farey’s steam-engine, vol. i., page 339), was put in practice In 

* What can our correspondent mean? Surely the pursuit of “ high pres- 
sure” cannot be so obnoxious to the Spirit of Evil! Or what is the undertak- 
ing to which allusion is made? Mr. Craddock seems to have written whilst 
in a desponding mood, and we cannot help thinking that he has been too 
sensitive to the observations of his opponents inthis diseussion. We are 
quite sure no personal ill-will has been meant by anyone of them, and that 
one and all would regret very much if Mr. Craddock carried into effect his 
threat of leaving his country, 











Aprit 30, 1858. 


THE ENGINEER. 








1776, at Soho, and in 1778, at the Shadwell Water-works, from 
economical considerations. The invention and the advantages 
are fully described in the patent of 1782.” This is the nearest 
reference I have yet been able to find to the documents referred 
to by “J. B.,” and I have not yet been able to find any one that 
has any knowledge of a work of “Favey” on the steam-engine. I 
went to the British Museum, hoping to find it, but it does not 
seem to be there ; however, I will find it somewhere ; and if you, 
Sir, will give it insertion, it shall appear in full. As I require 
but justice, and seeing that I have reason to expect that I shall 
not get that from this generation of Englishmen (who perhaps 
delight in being enveloped ina Scotch mist), it is the more es- 
sential that I take the proper steps to enable the men of other 
countries, and of after ages, to have the means of judging for 
themselves in this matter. j 

The remarks of Arago in this foot-note, that “the prin- 
ciple of the expansion of steam is clearly indicated,” refer, as 
I think no one will doubt, unless it be “J. B.,” to the same 
general explanation of the expansive action of steam as is found 
to be given by Watt himself in Tredgold’s and Farey’s 
works on the steam engine; as, had Arago meant anything 
more, he would never have left it in obscurity by such a foot- 
note as the one referred to. Now, we will, for the present, take 
it for granted that “J. B.’s” quotations from these letters are 
correct, both in the words he gives us and as to the tenour of the 
complete documents from which he extracts them. If the reader 
will refer to the mode in which “J. B.” quotes from my letter, 
given in Tur EnGiverr for December 25, 1857, at page 477, first 
column, which quotation of his is found in his letter given in 
Tue Enctneer of January 22, 1858, at page 70 and column 1, 
he will think there is not much reliance to be placed on his 
quotations without the documents to refer to. But we will 
assume the quotations to be fair, and what do they amount to? 
No more than I, in common with everybody else, I should think, 
is prepared to assent to; for, whether these identical words were 
written by Watt or not, there is no person, having any practical 
experience with the condensing engine, who does not know the fact 
relatedin those quotations they being so apparent as not to be over 
looked by far less acute perceptions than Watt possessed. Does 
“J.B.” suppose that Dr. Hayeraft er myself was not quite awake to 
allthe phenomena alluded toin these extracts? FormyselfI affirm 
—and I care not whether “J. B.” believes it or not—that I knew 
all this quite as well before I ever saw a steam engine as I do 
now ; indeed, who that believes that water will boil away from 
the tea-kettle does not know that it will boil away from the hot 
metal of the cylinder; and who ever doubted that to cause the 
water so to boil it must take heat from the metal of the cylinder. 
But I go even further, and say that no person with clear con- 
ceptions upon the point of steam always forming where heat and 
water are present, at a temperature due to its pressure ; and as 
I can truly affirm that my views upon this point were quite as 
clear before I ever saw a steam engine as they are now, therefore 
I say again, as to all knowledge which Watt or any one else had 
imparted on this subject I had quite as clear conceptions as they 
could give ; but, like all who had preceded me, it was some time, 
and practical experience, with much study upon the well-known 
properties of heat, metal, water, and steam, before these pro- 
perties were seen by me to be capable of assuming, without any 
external aid whatever, that state from which the loss in expansive 
engines could satisfactorily be explained; and in my lectures 
the explanation is simple and clear. ’ 

The substance of it is based upon the fact, that all ordinary 
steam contains in it very minute particles of water unconverted 
into steam when it leaves the boiler; that these minute particles 
of water, and those that are robbed of their heat by coming, at 
the higher pressure, into contact with any part of the interior of 
the engine which is in the slichtest degree colder than the tem- 
perature due to steam of such vressure ; these very minute 
particles of water on the pressure changing, and which adhere to 
the metal, again assume the form of steam; to do so, they must 
leave the metal in that state suited to continue the operation of 
cooling as long as the physical laws remain as they are, even 
supposing there was not a particle of heat lost from the outside, 
and the metal of the cylinder was as hot to start as when the 
day’s work is done. The operation is, as I have said, entirely de- 
pendent upon internal causes. Its effect was known, as I have 
said, and much has been written and said upon the effect. But 
the cause was first found explained in my lectures. 

Again, therefore, I say that had Watt ever made this matter 
thus clear to his and other minds, it is not possible he could 
have passed from the world and left the numerous authors so 
completely in the dark as to the importance of such an explana- 
tion. That “J. B.s” should be found to summons me from the 
grave when I go there, as a means of persecuting some poor 
creature whose great fault will be that he used the power Provi- 
dence bestowed upon him for the good of his fellow- creatures, is 
just as likely as that “J. 2B.’ should now summons Watt from 
his grave to serve his present purpose. If “J. B.” will ensure 
our success, I will join him in his summons, and call Watt back 
to this world, so that he might explain for himself. 

But in Watt's absence we must be governed by what he has 
left behind him, and the writings of his contemporaries and 
otherauthors upon the steam-engine ; and in these selected scraps 
of “J. B.’s” which I have not yet been able to find, it is the outside 
cooling and the starting of the engine that form the staple of what 
he is treating upon, and the notice of the inside evaporation is 
incidental upon the metal of the cylinder being cold at starting, 
and thus the water is produced, as Watt himself says in these 
identical extracts. Therefore I say that Watt taught such views 
upon this point as the able authors I have referred to have com- 
municated to the world. There are many other considerations 
presenting themselves in proof that this is the only correct in- 
terpretation of Watt upon this question. But I pass on to 
observe, that if Watt’s views are so clear upon this strictly inter- 
nal condensation, as explained in my lectures, then what occa- 
sion for “J. B.’s” wild and untevable doctrine to explain how so 
much water is found in the cylinder when very high-pressure 
steam is used in one cylinder, and that cylinder connected with 
& good vacuum, as the strictly internal condensation, as set 
forth by me, explains all the phenomena without bringing in the 
extra and sublime philosophy which we have had no little of in 
this discussion, But further, if this view of Watt's has been so 
clearly propounded as “ J. B.” would have us believe, how could 
the author of Tredgold’s work assert, as he has asserted in 
pages 87 and 88 of the last edition, that the casing of the 
working cylinder with steam was certainly no better than if 
cased with a good non-conducting substance. Again I ask, how 
comes it that not one of the authors I have referred to enlarges 
upon the subject, or treats itas if it was put forth by Watt as 
any other than one made among others of keeping the cylinder 
Jrom losing heat from external causes. I will be so bold as to 
affirm that within seven years from this date, men will be able to 
comprehend the importance of my explanation of the matter, and 
think it worthy of a more prominent consideration in future works 
on the steam-engine than it has yet had, with all the partiality 
they have to manifest towards Watt, rather than even do me jus- 
tice. As to “J. B,’s” continued insinuation about my understand- 








ing Watt and Pambour I tell him that I believe both men would 

reprove him for the course he has pursued in this discussion, 

and that I believe Watt was too honourable a man to have de- 

sired such pretensions to be put forth in his name as those I 

have had to deal with in this letter. And as to myself, I con- 

clude this part of the subject by informing “J. B.” that I have 

forgotten more upon the scientific and practical points connected 

with steam and the steam-engine than he seems yet to have 

learnt. I shall repeat here again (what I should think I have 

made plain already) that nobody disputes, at least.I do not, that | 
Watt is the author of the steam jacket and I will accept, for 
argument’s sake, that in Watt’s letters referred to, are the words, 
with the full import attached to them, as they stand in “ J, B.'s” 
last letter, as i have no reason to doubtthat Watt was quite well 
aware of the facts as there stated, from the fact that myself and 
thousands beside me had a clear knowledge of them long before 
I explained the subject as found in my lectures. But I have said, 
and I here insist upon it, that, practically, the casing mode of 
heating the steam in expansive engines will be abandoned, as it 
does not effect the greatest economy, and it introduces a bad 
principle, namely, that of drying up every particle of moisture 
where alone it is desirable, which is on the rubbing surfaces, 
whilst, at the same time, the steam may have particles of water 
in the body of it that do not come into contact with the cylin- 
drical surface, which is heated by the steam in the casing. The 
right course is the one described in my specification of April 27, 
1847, as I have learnt by practical experience which I can rety 
upon, As it is to me more than any one that practical evidence 
has been presented upon this subject, therefore I attach to 
“J. B.’s” assertions only so much as they are worth when tested 
by this standard. There are a few errors in my last two letters ; 
but as all that is subetantially of any moment in this discussion 
can be unmistakably made out, I will not attempt greater accu- 
racy, as I find it useless. 


Pimlico, April 26, 1858. T. Crappock. 


Sir,—“ J. B.” has not improved the position of the Watt party, 
nor has he given us any proof whatever that Watt had clear 
views on the internal radiation into the condenser ; in fact, Watt 
“was puzzled.” If he had had clear views on the subject he 
could and would have provided against the great loss of steam 
which has taken place since his death; but at every step he took 
he “was puzzled,” and after his death the Watt party did 
nothing, and allowed the matter to drop. 

In Dr. Lardner’s “ Rudimentary Treatise on the Steam 
Engine,” page 24, the matter is explained, “ when Watt 
solved the problem to condense the steam without cooling the 
cylinder.’ And again, at page 25, “The invention of Watt not 
only had the effect of producing an almost perfect vacuum, but 
it did so without in the slighest degree lowering the temperature 
of the cylinder, . . . Leaving in the cylinder an almost pev- 
fect vacuum, and at the same time exposing the cylinder to no 
cold, which could in the slightest degree lower its temperature,” 

Now, if Watt had written to Dr. Simall in a clear anil decisive 
manner that the cylinder was still cooled by the condenser, his 
followers would never have published the above. If he had said 
to them, “I find that Ihave not carried the principle involved in 
my separate condenser far enough, for the steam cylinder is still 
cooled, not by the cold injection water, but by the water of con- 
densation, which I find is rather difficult to prevent, in conse- 
quence of the air pump and condenser acting as a freezing appa- 
ratus to the steam cylinder.” 

This important discovery suggests the remedy, namely :— 

1. Heating the cylinder and covers with steam hotter than the 
steam witbin. 

2. Working expansively on the best vacuum that can be ob- 
tained. 

3. Cutting off the air pump and condenser from the steam 
cylinder while the engine is passing the dead pciuts, for it is at 
this period that the cylinder parts with the bulk of its heat into 
the condenser. ‘Lhis combination perfects my separate cuon- 
denser. 

April 26th, 1858. 
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BREAD AND ALUM. 

Sir,—The paper read before the Society of Arts by Dr. Odling, 
on the use of alum in bread, is calculated to do much 
mischief, if no more is to be said on the subject. As good 
bread is of such immense value to a nation, I take it for 
granted that any suggestion which can be made to render 
the use of alum in bread unnecessary will be acceptable to your 
readers. And I take it for granted, also, that no one, not even 
Dr. Odling himself, can object to what the writer in Rees’ 
Encyclopedia says, viz:—“ That bread, which is the lightest 
and most easily dissolved in water, is the most wholesome, 
digested with the greatest facility, and soonest converted into 
laudable nutrition ; the addition of lime, chalk, or alum oppose 
dissolution.” 

Whether, Sir, we refer to the wisdom of our ancestors, which 
has been written for our learning, or to the more recent writings 
of M. Soyer, for the preparation of our food, we can, I think, 
come to no other conclusion than that Dr. Odling has taken a 
step in the wrong direction. 

The subject is a comprehensive one, not to be settled by the 
chemist, and the baker, without the help of the farmer and the 
miller. And as there is nothing more powerful than falsehood, 
except truth, I hope you will permit the following remarks to 
appear in THE ENGINEER. i ‘ ; 

Dr. Odling and Dr. Gilbert are great innovators, and if their 
suggestions were carried out extensively, we should require more 
animal food and more than most people could well afford to buy. 
How so? Because Dr. Odling would render the gluten of wheat 
partly insoluble by the addition of alum, and Dr. Gilbert would 
lessen the quantity of it in our bread. Now it cannot be too 
often impressed on the minds of working men that gluten isa 
substance partly of a vegetable and partly of an animal constitu- 
tion, therefore a substance which ought to be cultivated and 
rendered available and nutritious for the food of man, 

The question then is, how is this to be done in an economical 
and convenient manner, that high and low, rich and poor, may 
have a good loaf without alum ? 

We must prevail on the farmer to grow the proper kinds of | 
wheat on proper soils, for, in the rage for competition and for | 
quantity, numerous varicties have been planted by the modern | 
farmer, and those that yield the most have become favourite 
sorts. There are other things which operate to render these 
grains somewhat unfit for bread making, as high farming and the 
want of fallows, ‘The effects of this large growth and the 
precocious character of much of the home grown wheat might be 
neutralised by grain imported from virgin lands; but, as all 
imported grain is subjected to many accidents, it frequently 
happens that the starch and gluten of this excellent grain 1s 
deprived of its original purity and stability before the miller 
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seriously injured, but is in a cold damp state, neither the farmer 
the merchant, nor the miller, has any drying apparatus to put 
this damp grain into a fit state either for the granary or the mill. 
The common kiln is too cumbersome and injurious, therefore 
seldom used; and thus millions of quarters of grain have been 
suffered to ferment and spoil ! 

Competition applies to the miller as well as the farmer. He 
studies which grain will make the most flour to please the eye, 
and he endeavours to take every particle of M. Mdge’s “cerealin” 
from the bran at one operation, which is, of necessity, mixed 


| with the whole quantity of flour; hence the use of alum! The 


art of making flour consists in reducing grain, properly selected 
and dried, to one uniform fineness, but not too fine; and this 
cannot be done properly, and at the same time economically, at 
one grinding. Fine soft flour may do for biscuits, but not for 
fermented bread; the atoms of starch and gluten being too 
readily acted upon by the water and the ferment. 

Farther, if we look into the mechanical arrangements of flour 
mills generally, we shall find that they have not been improved 
since the introduction of steam power. There was a time when 
all millers were practical men, and when they mounted and cut 
their mill stones with a view to save water power, and thus 
preserve both the stones and the flour from unnecessary friction 
and from abrasion, Flour was bolted easier in those days. But 
mill-stones are now mounted on centres, and the comparatively 
novel mode of driving them by bevel gear and by steam power 
has a tendency not only to increase the wear and tear, but to 
produce an irregular motion, which causes the stones to abrade 
and “kill” the flour. Other arrangements might be enumerated, 
all tending to increase the cost of the loaf, and rendering it 
necessary for the baker, in some cases, to use alum. 

Thus there are four principal reasons why the consumption of 
alum has increased to such an alarming extent of late years, and 
which the baker has no hand in, namely :— 

1st. The precocious character of the wheat, being deficient in 
gluten, or the gluten being in a weak state, 

2nd. ‘he rawness and dampness of the wheat, without the 
necessary means at hand to dry and prepare it, 

3rd. The delicate fineness of the flour, which is not able to 
stand the action of the water and the ferments, 

4th. The mechanical arrangements of the grinding mill, which 
have a tendency to “ kill” the flour. 

In a national point of view, it would be difficult to estimate 
the gain if all grain were properly prepared and ground. It 
would render the use of alum unnecessary, and thus at once 
break down a custom which is, without doubt, destroying 
thousands of children annually, as the undue use of salaratus 
(carbonate of potash) destroys 100,000 out of 300,000 children 
per annum in the United States of America, according to an 
article published in the New York Tribune, 24th January, 1855, 
by Dr. Alcott. 

I will now leave this important subject in your hands, and, 
with your permission, will send you some striking facts next 
week relating to the preparation and the manipulation of dough, 
which will, 1 trust, convince you that alum ought not to be used 
in our bread. 


Reading, April 20th, 1858. Henny Pratt. 


Tux Navy.—An official paper shows the rapidity with which 
steam machinery is beng applied to Vessels in the royal navy. The 
aggregate horse-power in 1844 was 2335/9; in 1852, 44,250; and in 
sos, W012, The United Service Gazette says:—“ The following 
screw tine-of-battle ships are reverted emplete in our different steam 
reserves:—At Sheerness and Chatham, the 80-gun ships Majestic, 
Meanee, and Goliath, each of 400 horse-power. At Portsmouth, the 
131-gun ship Royal Sovereign, of 800 horse-power; 91-gun ships 
Cxsar, 400 horse-power; Victor Emanuel, and Algiers, of 
G00 horse-power. And at Devonport, the St. Jean d’Acre, 101; 
Orion, 91; and James Watt, 91, each of 600 horse-power. These 
ships, exclusive of the effective *viock” or coast guard ships and 
steam guard ships, would represent a force of ten sail-of-the-line, 
mounting 926 guns of the heavist calibre, and propelled by 5,400 
horse-power; but, inasmuch as they would require 7,000 men to man 
them, we dare hardly hope to tind more than half the number brought 
forward at once.” 

Rings Rousp tun Earra.—Curtous Asrronomica, Sprcu- 
LATIONS.—Professor Nichol, LL.D., recently delivered the third of a 
course of lectures on astronomy, at the Royal Manchester Institution, 
The subject treated upon had reference chiefly to the rings of Saturn, 
and other analogous phenomena, He referred to an observation made 
in the introductory lecture, respecting there being a ring, or pro- 
bably several rings, round the earth. What had hitherto been called 
the zodiacal light was only visible here in the form of a cone, but an 
American astronomer, who had gone to Japan and other favourable 
points to investigate the subject, tound that the cone opened out and 
extended across the heavens from horizon to horizon, and that he 
had, by observation during the night, seen about three-fourths of the 
circle. This observer found that we had only been looking at the 
ring as we might do at a hoop held edgewise, thus making it assume 
a conical form, The learned professor now proceeded to say that the 
theory previously held, that the zodiacal light proceeded from a 
nebulous ring round the sun, was thought to be premature, and that 
the appearance cawe from a great nebulous ring surrounding the 
earth. He explained, by means of a diagram, that we should see the 
rays from this ring reflected more strongly from our horizon than at 
its points bigher up in the heavens. No ring round the sun could 
explain this appearance, but one round the earth would entirely, 
They were forced also to the conclusion that it was not one ring 
oniy, but perhaps several. Its distance was avout 100,000 miles; its 
vreadth 52,000; its depth was not yet known; the mass of matter 
in it must be enormous, and no doubt it was fulfilling some 
important function in regard to the earth, and the solar system,—The 
composition of Saturn’s rings was then discussed, and an account 
given of the changes which had been noticed in them by various 
observers. From the dynamical conclusions of Laplace, combined 
with the changes ascertained, the lecturer drew the inference that the 
rings have no coherence; that they are neither vapour nor fluid; and 
gave as a theory of their constitution, that they are composed of 
millions of asteroids, circling round the planet ; the bright parts being 
where they are most thickly strewed, and the dark lines the absence of 
them. ‘There was a faint slaty-coloured ring seen within the others, 
and this appeared to be gradually approaching the planet. It had 
approached at the rate of firry miles a year; latterly, at about eighty 
miles a vear; and if it increased to one hundred miles a year, it would 
reagli the planet itself in 180 years. ‘The remaimmg portion of the 
lecture was occupied with a consideration of the cause of the sun's 
heat, and how it was sustained, Its heat was estimated to be 
equivalent to one-third of a ten of coal consumed on every »quare foot 
of its surface in an hour. A certsin amount of heat would produce a 
certain amount of mechanical effect; and the converse was equally 
true, that no mechanical effect or force could be destroyed, without 
evolving as much heat as would reproduce it, The lecturer app'ied 
the latier part of this reasoning to the sun, If the planet Mercury 
were to fall upon the sun, it would be at the rate of 390 millions of 
miles in aseeond, An amount of mechanical effect would thereby be 
destroyed as would supply the san with a8 much heat as he radiates 
in three years, and that heat would immediately flash through the 
stellar spaces. ‘The lecturer attributed the sustsined heat of the sun 
to vast numbers of meteorites falling upon his surface, some of which 
might cause eddies in the atmosphere, and produce the spots which 
were frequently visitle. After expressing his belief that, from the 
retarding effect of ether in space, all bodies were approaching their 








gets it, And provided the foreign or home grown wheat is not 


centres, he concluded with some remarks of an impressive character. 
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HEAVY GOODS ENGINE FOR THE PASHA 
OF EGYPT, 

Tue goods engine, of which we give the accompanying illustrations, 
has been lately completed and sent to Egypt for the Pasha, by Messrs. 
Sharp, Stewart, and Co., of the Atlas Works, Manchester. On so 
small a scale it is impossible to give many details; but the general 
character of the engine may be fully understood from the illustrations 
with which we have been favoured by Mr. For~yth, the manager of 
Messrs. Sharp, Stewart, and Co.’s establishment. ‘The gauge of the 
line, upon which this engine is intended to run is the same as that of 
the English lines—viz., 4 ft. 8) in. The following are the chief 
dimensions of the engine and tender :— 


Inside cylinders 17 in, diameter, 24 in. stroke. 
Six wheels, all coupled, 5 ft. 14 in. diameter. 
Boiler 4 ft. 2 in. diameter, 11 ft. 6 in. long. 
176 tubes, 2 in. diameter. 

Wheel base, 16 ft. 3 in. 

Outside plate frames 1 inch thick. 





Inside do. i do. 
Heating surface of tubes = 1,086 square feet. 
do. of fire-box = 816 oe 
Total 1,167°6 


Grate area 14-4 square feet. 

Weight, empty, 26 ton; ditto in working order, 29 ton 6 ewt. 

The tender has 6 wheels: contents, 1,400 gallons of water and 
1 ton of coke. Weight, empty, 9 tons0 cwt. 2 qr.; ditto, full, 
16 tons 5 ewt. 2 qr. 

The engine and tender were both very gorgeously decorated. As 
far as paint and varnish would go nothing was apparently left undone 
to make the machinery suit the taste of orientals. The frames of the 
engine, as also the funnel and steam chest, were elaborately orna- 
mented, as was also the plating of the tender, which was divided into 
pannels. 
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TO CORRESPONDENTS. 


Notice. The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s.; Vol. II, price 16s.; also, Vols. III. and IV., price 18s. 
each ; covers for binding each volume, price 2s. 6d. each, can also be had. 
Orders received by the Publisher, 163, Strand. 

J, H. C. (Norwich.)—You will find an answer to your inquiries in another 
column, where Davis’ furnace is described. 

R. G. (Hull.)—There can be no doubt that the wire rope would be more elastic 
than the iron rod. 

True Bivue.—ZJt is quite certain that the leaky piston would pass more sleam 
at full pressure than when expanded ; nevertheless, we can quite understand that 
although the leakage was greater when the steam was not worked expansively, 
yet that filling the cylinder or nearly filling it with steam at full pressure, would 
leave a larger amount available for working the engine. Of courserthe plan 
stated to have been adopted was wasteful, but a certain power was required, and 
steam had to be sacrificed. 

Evrexa.— We cannot see the slightest advantage you would get froma number of 
screws. The first and last might perhaps give a better resultthan one, but 
certainly all the intermediate ones would be useless. They would do nothing but 
churn the water. 

MAcHINE FoR BREAKING Dovcu.—A correspondent (J. P.) desires to know if 
any machine is made for breaking dough for the use of ship bread bakers or others, 
He thinks there isan American patented machine for the purpcse. We shall 
Jeel obliged by any of our correspondents furnishing us with information. 

1. M. J.—Your safety valve iever is wrongly marked. The weight of the lever 
being 1 1b. 9} oz , i's action is about 8 1b., and if we put the weight of the valve 
and spindle at 2 lb,, this will give about 2 1b. constant weight on each square inch 
of the valve, its area being very nearly 5 square inches. The weight being 
17 1b. 7 o8., and the distances marked on the kver 2 in. apart, the numbers 
should be 9, 12}, 16,194, 23, 26}, 30, 334, and 37, instead of from 5 to 45. 
You say your valve blows off at 30 by mercury gauge, or 40 acccrding to the 
mark on your lever, but as this “40” should be 33}, there is no great dif- 
Jerence, antl the valve leaking a litile may account for what there is. The best 
mode of fitting the lever of a valve is to suspend the spindle from it, letting the 
end of the spindle bear in a hollow cup on the top of the valve, but we think 
there is nogreat oljection to the plan upon which your valve is weighted if the 
spindle is not long. 
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COMMUNICATING MOTION, 
(To the Editor of The Engineer.) 
Srr,—In reply to the letter of “Ignoramus” in last week's ENGINceR, we 
shall be happy to suggest a mode of solving the problem he proposes if he 
will favour us with his address. ARTHUR AND James Rice, 
George-street, Chester. Engineers. 





ENDLESS BAND SAWS, 
(To the Editor of the Engineer.) 


Sm,—Being very much troubled by the breaking of the endless band saws, 

I wish to know if any of your numerous readers could inform me of 

the best method of piecing them in our own works, there being great 

difficulties in the way of getting them done out. E, Scorr, 
Lille, 14th April, 1858, 





A CIRCULAR VALVE. 
(To the Editor of The Engineer.) 
Sm,—In reply to the inquiries of Mr. Roberts about a circular valve, I beg 
to inform him that a circular valve was invented and patented, I believe, 
by Messrs. Locking and Coke, of Hull, and I had the pleasure of examining 
a sectional model, and seeing a small model of a stationary engine work— 
ing at Messrs, R. Thwaites, Fearniey and Co., engineers, Vulcan Works, 
Bradford. The patentees also applied their arrangement to a locomotive 
belonging to the North Eastern Railway Company; it is yet running on the 
Hull Branch line. The valve arrangements are as follow :—The valve is 
a three ported one, having three ports one side (steam) and three open 
spaces on the other, which communicate with the exhaust. The valve 
seat has four ports, two on the right hand side, one for the right hand 
cylinder, and the other, by a spiral curve, communicating with 
the left hand cylinder, passing underneath the right hand portway 
to the furthest end of the left hand cylinder; of course there must be the 
spiral curve in one of the other portways. The exhaust port is in the 
centre of the valve seat (four inches diameter); there is also an expansion 
plate attached, which comes on the front of the valve. The valve is driven 
in the following manner:—A spur pinion is keyed on the driving wheel 
shaft, which is geared into a pinion, keyed on a short counter shaft, which 
carries a bevel pinion that gears into a bevel wheel keyed on the valve 
shaft; or rather, I should say, a continuation of the valve shaft, as the 
valve shaft is connected with it by a cluck box. The reversing motion is 
worked by a cluck that is keyed on the middle of the weigh box shaft, and, 
of course, fits into the cluck box on the valve shaft. There is a straight 
steel pin put through the valve shaft, and as there is a thread cut in the 
interior of the cluck box, which receives the pin, also a key way which 
allows of a horizontal motion on the continuation of the shaft, so that by 
working the reversing handles, you will perceive that it causes the valve 
to be thrown one-fourth of a revolution back, I may also add that I have 
been informed the patentces applied it to a marine engine, but, if I remem- 
ber rightly, it was taken out some three years ago. _I trust that the above 
description will give Mr. Roberts a tolerable idea of the valve. 
Leeds, April 27th, 1853. W. H. Buiaue. 





MEETINGS NEXT WEEK. 

INSTITUTION or Civi, Encinegma, Tuesday, May 4, at 8 pm. I. Dis- 
cussion upon Mr, Hood's Paper “On Railway Stations.” IL. “On the 
Public Works of the Bengal Presidency,” by M. General Tremenhem, 
Assoc, Inst. O.E. 

E Society or Ants, Wednesday, May 5,atSp.m. Mr, Chas. Sanderson, 

Vn Iron; its Commerce amd Application to Staple Manufactures.” 





Advertisements cannot be guananteed insertion waless «leliveredl before eight o'clock 
on Thursday evening in cath week, The charge for four lines and wnder is 
halj-a-crown ; each line afterwards, sixpence, The line averayes eleven words, 
blocks wre charged at the same rate for the space they All. 





Letters relating to the publighing and advertisement department of this paper are 
to be addressed to the guablisher, Mu. Beawarp Luxtox, Engineer-ojiice, 163, 
Strand, London. All other letters and communications to be addresed to 
the Editor of Taw Bxarkeee, 32, Bucklerabury, London. 
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THE GUNBOATS AT HASLAR, 


On Friday last, the House of Commons having again 
formed itself into a Committee of Supply, the debatcs 
upon the Navy Estimates were renewed. The first vote 
moved was for £335,862, to complete the sum necessary for 
new works, improvements, repairs, &c., and this gave rise 
to a discussion, in which the gunboats stowed away at 
Haslar were brought prominently forward in a manner 
which calls for our notice. ‘The subject was introduced by 
Mr. Bentinek, who did not pretend to have formed any 
opinions of his own upon it, but spoke of it exclusively 
from hearsa » avowing, also, that the views of professional 
men were divided respecting it. The questions raised 
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were—whether the gunboats would be better preserved 
afloat or hauled up on slips; and whether, assuming the 
desirability of their being hauled up, the plans adopted for 
the purpose at Haslar were such as would permit them to 
be re-launched upon an emergency with sufficient facility. 
Upon these questions honourable gentlemen once more 
blazed away at the Admiralty with all that extravagance 
of wit and recklessness of assertion for which not a few of 
our senators are so eminently distinguished. «2... 

Foremost among the combatants, and .most conspicuous 
for his wildness of fire, was Sir Charles Napier. Aceord- 
ing to him, there was a mud flat in front of Haslar 
Hospital which might have been cleared: out, and.the gun- 
boats either placed afloat, or hauled up on slips built to 
receive them, “so that they might all have been floated at 
one tide.” He had further discovered that it was in con- 
templation to construct slips for another range of gunboats 
opposite to the present slips; that the latter were “ half a 

ile from .the. watcr;”..that.no one but an Admiralty 
engineer and a First Lord could have conceived such a 
plan; that there were so many other plans that would have 
been preferable to the present scheme, that the people who 
devised it deserved the censure of the House of Commons ; 
that £150,000 would be required to make the existing slips 
useful; and that competent engineers, not connected with 
the Admiralty, should be sent down to examine the slips, 
so that means might be devised of having the vessels ready 
as soon as they were wanted. 

Without pronouncing an opinion upon ‘the absolute 
merits or demerits of the plans adopted at Haslar, which 
we are by no means disposed to do until more complete 
information respecting them has been made public, we feel 
it incumbent upon us to discountenance some, at least, of 
the above statements of Admiral Napicr, and this we are 
enabled to do from the knowledge we already possess of the 
plans in question. We will briefly explain these. In the 
first place an inclined longitudinal slip is formed, leading 
directly up from the water of Haslar Creek, and is fur- 
nished with iron rails placed at short distances apart, upon 
which rails a cradle, above which the vessel has been pre- 
viously brought, is received, Leading away from this 
longitudinal slip, and at right angles to it, is a level way, 
similarly provided with rails; and by the side of this 
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they were alternately wet and dry; that they ought to be 
kept entirely in, or entirely out of, the water. <A vessel 
which had not been launched would last for an indefinitely 
long period, with hardly any appearance of deterioration 
or decay. It was doubtful whether when a vessel was 
once launched she would keep as long when in the water 
as when upon land.. On the whole, however, it was 
thought that these gunboats, if drawn up and kept perfectly 
dry, were likely to continue sounder than if they remained 
afloat. ‘There was not the slightest appearance of dry rot 
in the vessels which had been thus drawn up, whereas, in 
two which had been employed in the Mediterranean, dry 
rot had developed itself to a very considerable extent. 
Another consideration that operated upon the Government 
in inducing them to draw up these gunboats was the neces- 
sity that existed to clear Portsmouth Harbour from the 
impediments presented by them to the navigation. But 
there was yet another consideration influencing the decision 
of the Admiralty, which neither the past nor the present 
First Lord called to mind, but which was, we believe, the 
most important of all. . This was the necessity that existed 
for removing planks here and there from the bottoms of 
the gunboats for the purpose of seasoning their timbers. It 
will be recollected that the flotilla of steam gun and mortar 
vessels was built very hurriedly for service in the shallow 
waters of the Baltic; and as the stores of seasoned material 
in the yards of our private builders were insutlicient to mect 
the sudden demand, much green timber had to be used in 
their construction.. The early conclusion of peace with 
Russia threw the whole, or nearly the whole, of that large 
flotilla out of active service, and thus afforded an opportu- 
nity for seasoning those vessels which required it, The 
hauling-up slips were then resorted to for the purpose, and, 
as Sir. Charles. Wood stated; the vessels hauled amare 
been saved from that premature destruction which al- 
ready commenced in some of those left afloat. 

Sir J. Elphinstone, one of the members for Portsmouth, 
vied with Sir Charles Napier in his denunciations of the 
hauling-up slips, and even went the length of pronouncing 
the gunboats themselves to be worthless. He thought the 
invention which had been resorted to for launching these 
boats was “one of the most extraordinary which it was 
sossible to conccive.” It had been attended with very 


transverse way are ranged numerous stalls or sheds, side by | great labour and expense, and by the inconvenience result- 


side, to receive the vessels. 
having been brought upon the cradle, is hauled by steam 
power up the longitudinal slip. On arriving at the top, 
the upper part of the cradle (which is made separate from 
the lower part or sole) is, with the vessel, drawn forward 
on a carriage placed upon the level transverse rails, along 
which the two are then drawn by a locomotive. On reach- 
ing the shed which is to reeeive the vessel, the upper part 
of the cradle, with its burden upon it, is withdrawn from 
the traversing carriage into the shed, and the vessel is there 
supported by blocks and shores in the usual manner, the 
upper of the cradle being withdrawn and returned 
with the carriage to the main slip to receiye another vessel. 
In launching one of the gunboats, the operation described 
is of course reversed. 

Now, assuming that it was desirable to withdraw the gun- 
boat flotilla from the water, we really see nothing so mani- 
festly bad or absurd in this arrangement as Sir Charles pre- 
tends to discover ; and if we thought it necessary to sup- 
port our view of the matter by the evidence of facts, we 
might mention that Mr. J. Scott Russell has very recently 
obtained letters patent for an arrangement identical in its 
+-— features with that before us; and might add that 
Mr. Thomas White, jun., of Portsmouth, who laid down the 
slips.and_ stalls at Hastar, asserts that, when in Holland, 
laying down the frigate slip at Rotterdam, sixteen years 
ago, he used similar lateral slips for taking up the Khine 
steamers in the natrow canals. Sir Charles will therefore 
require to overcome strong professional testimony before 
he succeeds in proving that those who devised the Haslar 
slips deserve, as he says, “the censure of the House of Com- 
mons.” But it is not surprising that Sir Charles should err 
in judgment; for he is unable even to state facts accurately. 
His statement respecting the distance of the vessels from 
the water when stowed is enormously exaggerated. After 
having asserted that this distance was half-a-mile, he con- 
sented, on being contradicted by Sir Charles Wood, to 
lower his estimate to a quarter-of-a-mile; and, on finding 
his statement still rejected, announced his intention of going 
down to measure it. We recommend him to take that 
trouble, and publish the result—duly attested, of course, by 
respectable witnesses.* But whether the distance be great 
or small, is a matter of little moment, since the time ex- 
pended upon the launching of the vessels is consumed, not 
in the actual transport, but in the placing of them upon the 
cradle, and in the transferring of them to and from the 
lateral carriage. If Sir Charles will endeavour to give a 
practical form to his own scheme, by means of which two 
hundred gunboats might all be “floated at one tide,” he will, 
in all probability, be led to change his estimate of the 
arrangements adopted. In a further stage of the debate, 
Sir Charles again opened the question of the propriety of 
hauling up the gunboats at all, and asked, if the gunboats 
were better kept by being hauled up, why were not the 
mortar-boats hauled up also? ‘To this, Mr. Corry, the 
Secretary of the Admiralty, replied that orders for the 
hauling up of the mortar-boats had been given ; he might 
have added that some seores of them were hauled up twelve 
months ago at Chatham, where they were now to be seen 
from the river Medway, screened by light painted roofs. 








These were drawn up over the mud on plain wooden slips, | 


under the superintendence of Mr. Fincham, of Chatham 


Dockyard, and were transported to their berths on common | 


rollers, their weight being small, in consequence of their 
having no engines fitted in them. 

Upon the general question, Sir Charles Wood, the late 
First Lord, who was responsible for the Haslar works, 
replied. He said it had been admitted that great difference 
of opinion existed as to whether a vessel was preserved bet- 
ter in or out of the water. One thing, he said, was quite clear, 
however—that ships ought not to be kept in any place where 


* Sir Charles has since admitted that the distance is about 200 yards. 











The vessel to be stowed, after | ing from the curtailment of the area of Haslar, and the 


cutting off of the water from its wells, £70,000 had, he 
said, to be laid out in digging new wells and constructing 
a new cemetery in lieu of that portion of the old one which 
was taken up by the railway slips, as well as a sum of 
£1,400 a-year for watching them; and the committee, he 
thought, could not fail to come to the conclasion that a very 
considerable outlay had been incurred for no adequate ob- 
ject. He had also discovered that the entire scheme “ had 
its stability based upon a screw which was longer than any 
that had ever been previously constructed, and that if that 
screw happened to break, the whole of these gunboats would 
be, as it were, hermetically sealed, and could not be got into 
the water in anything like three months, without the ne- 
cessity of cutting away the intervening ground, and heav- 
ing them into the water by means of a capstan.” In fact, 
these gunboats, he went on to say, were not the descrip- 
tions of vessels which we required at all. ‘The ships of 
which we stood most in need were light vessels that would 
require only a light draught of water, having an auxiliary 
screw, sailing well, and doing service with a small number 
of men, It was said that those who sailed in these gun- 
boats approved of them; but he did not attach much im- 
portance to that circumstance. A man’s ship is like his 
wife ; and if he were put on board the greatest tub in the 
world he would give a good report of her. From what he 
had heard of those gunboats which had gone out to China 
he inferred that they were scarcely ever dry from the 
moment they came within the influence of anything like 
strong winds; that they “rolled about from side to side,” 
and that when they got to China “ they were never out of 
the hands of the carpenter.” 

‘The general features of the arrangements adopted at 
Haslar we have already discussed, and, therefore, will 
let Sir James Elphinstone’s estimate pass for what it is 
worth. With regard to the Haslar wells and cemetery, we 
are not in a position to offer any information; but we are 
certainly at a less to congeive.how the laying down of a 
number of railway slips eamhaye,had the effect of cutting 
off water from wells, and are equally at a loss to discover 
any remarkable evil that eam, follow the occupation of a 
slip of land once designed to be used.as a cemetery. As to 
the £1,400 a-year required for watching the vessels, it must 
be very evident to practical men that this is a charge 
which would certainly be at least.as t had the vessels 
been kept continually afloat. Indeed, it is manifest that 
two hundred vessels eould be more cheaply guarded when 
grouped together on land than when scattered afloat over 
several harbours. What Sir James states with respect to 
a “screw” which -is longer than any other, we do not 
understand ; it must, however, be a very peculiar screw for 
the fracture of it to the si results which he 
predicts. At the same time, we have but little doubt that 
Sir James had in -his mind some mechanical)¢ontrivance for 
raising and lowering the gunboats up and ‘down the main 
slip, and feces he has probably e its import- 
ance, we should be sorry to divert the attention of the 
Admiralty engineers from an im t practical detail. 
The hauling apparatus should be of a perfectly reliable 
character, leaving nothing to chance ‘or;aeeident in the 
event of a sudden demand for the gunboats, Sir James’s 
criticism of the gunboats themselves is @ very notable 
specimen of House of Commons oratory. After stating 
that they are not at all the description of vessels which we 
required, he proceeds to describe what kind of yessels 
we do need, and this in terms which are in every re- 
spect, and to the full extent. of their meaning, applicable 
to the very vessels in question! ‘The ships of which we 
stood in need were, he says, vessels of “ light draught of 
water ;” the gunboats are so. ‘They shouldhave, he says, 
“an auxiliary screw ;” the gunboats haw@ one. They 
should “ sail well ;” the gunboats do so. ‘They should “do 


service with a small number of men ;” the gunboats are 
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sparely manned. Possibly Sir James has taken the fioat- 
ing batteries for gunboats! The sailing qualities of the 
gunboats were defended by Sir Charles Wood, who read 
an extract from a letter written by an officer who com- 
manded a gunboat of 40-horse power (one of the smallest 
class), which had performed the voyage to China. This 
officer stated that on the voyage they had had very heavy 
gales, with a great rolling sca; but, he added, “ I have no 
hesitation in saying that I would as soon be at sea in the 
heaviest gale in a gunboat as in any ship that ever was 
built.” This testimony is evidently worth but little; but 
it is perhaps worth as much as the counter statement of 
Sir James, who seems to think “rolling from side to side” 
a peculiar and exceptional condition of a ship at sea. If 
his final statement-—that the gunboats on service in China 
are constantly under repair—has any truth in it, the cir- 
cumstance is probably attributable to the fact that they 
were built in extreme haste and under contract. 

The official duty of replying to the honourable objectors 
devolved upon Sir John Pakington, who excused himself 
from all responsibility connected with the gunboat appa- 
ratus, which was constructed under the late Government. 
Having visited Portsmouth, he found there was great dif- 
ference of opinion as to the merits of the invention, and 
the facilities for launching. He was informed that in eight 
days or a fortnight two of the gunboats could be launched 
each tide; and that if the £5,000, now asked for in the 
estimates, were judiciously expended, the same could be done 
every day at neap tides as well as springs. It was a mistake 
to suppose that more slips were to be made. After some 
further desultory debating, which was enlivened by much 
senatorial wit and laughter, but in which no new points 
of interest appeared, the committee divided, and decided 
not to obstruct the vote, by a majority of 198. ‘The vote 
was then agreed to. 


THE VENTILATION OF SEWERS, 


Ir will be a source of gratification to those who are doomed 
to pass much of their time in the streets of London, especially 
during the hot weather, and who must therefore be more 
or less subject to metropolitan atmospheric influences, to 
learn that the condition of London air has lately been 
deemed of sufficient importance to demand a most careful 
inquiry into the subject, on the part of the City Commis- 
sioners of Sewers. Whether or not London summer air 
can, like many priceless patented nostrums, be recommended 
by the faculty, has not yet been quite determined ; although 
it is certain that, as an emetic, nothing could be devised 
more direct or speedy in its action, especially when 
impregnated with the gascous emanations of the sewers 
which traverse every street, and the openings into which 
are in some cases even yet placed under the very noses of 
foot passengers. It is true, however, that in the City and 
most other districts, the air vents of the sewers have been 
removed from the sides to the centres of the thoroughfares. 
The ventilation of the sewers, by insuring at all times a 
current of air through them sufficient to varry off all gaseous 
matters, in order not only to prevent contamination of the 
atmosphere, but also to render the sewers themselves 
traversible without danger, is indeed a most difficult 
problem; and one which, like the main drainage of the 
metropolis, will probably be, for a very long time, under 
consideration before any actual step is taken towards its 
solution, On the very threshold of the inquiry a diffi- 
culty presents itself of no ordinary kind, namely, that even 
if we could determine what plan it would be best to adopt 
in order to ventilate our present system of sewers, we 
know not how far that plan would be necessary, or 
even desirable, under a new and improved system of 
main drainage. It would obviously be in vain for us 
to endeavour to arrive at any very precise principles 
upon which the object in view could be attained with our 
present defective sewerage, when we are upon the eve of 
making some great change in the mode of discharging the 
contents of the sewers, and which, if properly ettected, 
might possibly lessen, to some considerable extent, the 
necessity which now exists for thorough ventilation by 
artificial means, or at least might greatly modify the mode 
of carrying it out. ‘To us it seems most improbable that 
any modes which could be devised, however perfect they 
might be, of constructing sewers, or of discharging their 
contents, will do away with the necessity for ample venti- 
lation; but it is certainly a question not yet deter- 
mined, whether, under the circumstances supposed, the 
present mode of securing this would not suffice tor all rea- 
sonable purposes. Nearly the whole question lies in the 
length of time during which the contents of sewers are 
allowed to remain in them. With well constructed sewers, 
and a moderate water supply, by means of which the 
sewage matter is greatly diluted and at once carried away, 
there can, we think, be little fear of the gaseous emanations 
from the sewers doing any very great harm by rendering 
the atmosphere of London unwholesome ; but then it must 
be remembered that this ideal mode of constructing and 
emptying sewers has never yet been attained. There can 
be no doubt whatever that, so long as our sewers remain in 
their present state, a very serious necessity exists for 
adopting some plan of ventilation better than that now 
practised, that is, if we are to put a stop to the fearful loss 
of life and health among that class whose duty it is to 
enter these subterrancan passages for the purpose of 
cleansing them. 

The Engineer and Surveyor of the City Commissioners 
of Sewers, Mr. Haywood, has just made his report on this 
important question, and he appears to have entered very 
carefully into the whole matter, so far at least as it is an 
engineering question, leaving the chemical and medical 
yarts of the inquiry to be examined into and reported upon 
o Dr. Letheby, who has been instructed by the Commis- 
sioners to institute a series of experiments to aid them 
in their decision as to the measures to be adopted. 

The origin of the present very simple and inexpensive 
mode of ventilating sewers, by allowing the foul gases 
engendered in them to escape into the street, may un- 
doubtedly be traced to the fact that in former times the 
existence of cesspools left to the sewers the simple duty of 








carrying off surface waters and such as might be thrown 


into the streets. The only openings into sewers so employed 
was by the gullies, which were covered with gratings with- 
out traps of any kind, and through which all ventilation, 
such as it was, took place. When necessity required the 
opening of a sewer, the streets had to be broken up, and a 
way made to man-holes or shafts constructed at certain 
points along the sewers, a considerable time being allowed, 
that foul gases might be dispersed before men were 
permitted to enter. ‘This limited use of the sewers con- 
tinued for some time, until, owing to the increased water 
supply, the introduction of the improved closet and the 
impossibility of discharging the waste water, &c., into the 
cesspools, the latter was allowed to run into the sewers, 
as were shortly, indeed, all waste fluids that could be so 
disposed of, 

On the Ist January, 1849, an Act, obtained by the City 
Commissioners of Sewers (who have really ever been fore- 
most in such advances as have been made), came into opera- 
tion, which for the first time legalised the discharge of 
fiecal matters into the sewers. This Act was followed sooner 
or later by others for the remaining parts of the metropolis 
and the entire country. 

Although the use of the sewers was formerly strictly 
confined, as we have said, to liquid refuse, it appears that, 
previously to 1830, there were some persons living in 
London who could smell, we mean of course the effluvium, 
from the gullies. Their complaints, it seems, grew louder 
and stronger after that date, and in 1834 the Surveyor to 
the City Commission devised a gully-trap, the first of 
which, the report tells us, was fixed in Finsbury Pavement 
about that time: and in 1840 nine hundred of the gullies in 
the city had been trapped. ‘The effect of this was merely 
to change the points of discharge of foul gases from the 
streets to the houses, so that the unfortunate complainants 
got little by their move, excepting that, when in the 
open air, their olfactovies were not so much offended 
as formerly. The closets, sinks, and other open- 
ings from houses into the sewers not then being generally 
trapped, afforded so many passages for the escape of 
sewage abominations, and the sewers became dangerous 
for men to enter, owing to their being so confined. ‘To 
obviate this state of things, ventilating shafts connected 
directly with small iron gratings in the centres of the car- 
riage-ways were formed, being first used in the city, and 
subsequently throughout the metropolis—and, indecd, 
throughout England—until recently, when, in some towns, 
the rain-water pipes have been made to serve as ventilating 
shafts. At the end of 1848 all the gullies within the city 
had traps affixed to them, and the ventilation of the sewers, 
by openings in the centres of the roads, had been carried 
out as a system; and Mr. Haywood states his belicf that, 
even at the present time, the completeness of the system, 
such as it is, is confined to the City. 

Owing to the length of Mr. Haywood’s very able report, 
we cannot pretend to follow him in detail through it, and 
must pass over with a few words the reasons he advances in 
support “of the necessity for the ventilation of sewers.” 
We do this from the conviction that no one will be found 
to deny the necessity of ventilation, however much persons 
may differ in their views of the best mode of accom- 
plishing it. It will suffice here to state, that very numer- 
ous accidents have occurred, and are constantly occurring, 
to workmen engaged in clearing the sewers, ventilated 
as they now are; and that amongst the various gases 
generated in them, and which are inimical to health and 
life, the most common and most dangerous are carburetted 
hydrogen, sulphuretted hydrogen, and carbonic acid gas— 
the first easily exploding, being highly inflammable; the 
second, when inhaled, causing illness, and frequently 
death; and the last, even when largely diluted, causing 
a man, asthe report states, to drop as if shot dead. 

We shall next week examine into the various means that 
have been proposed for remedying the evils arising from 
an accumulation of gases in the sewers. First, the me- 
thods that have been proposed, in order to obviate the 
necessity of improved ventilation; and, secondly, the vari- 
ous sieiiee of ventilation that have been suggested—point- 
ing out what appears to us the most reasonable method of 
proceeding towards the accomplishment of the end in view, 
namely, the purification of London air. 


THE SMOKE NUISANCE, 


TWO associations connected with this subject have recently 
come into existence—one for the purpose of affording pro- 
tection to “smokers” who get into trouble in consequence 
of not conforming with the regulations laid down by the 
Act of Parliament—the other, upon an entirely opposite 
principle, offers its assistance in the endeavour to comply 
with those regulations, and thus to save the trouble either 
of prosecution on the one side, or of defence and justifi- 
cation on the other. 

The latter association, under the title of the London 
Smoke Prevention Company (Limited), sets forth as its 
object, the prevention of smoke from the furnaces of 
fixed, locomotive, and marine boilers, factories, and domes- 
tic stoves. In their prospectus they put forward 
the opinion that “ the dense atmosphere over London and 
other large cities is owing more to the aggregate nuisance 
arising from the chimneys of private houses and dwellings, 
than to the dense volumes which are scen to issue from 
factories.” That this is the case we believe there is little 
reason to doubt. ‘The too familiar “ blacks” with which one 
is inundated on attempting to admit fresh air by opening 
a window certainly originate chiefly from this source. 

The arrangement by which the company propose to 
prevent smoke in domestic grates is extremely simpie in its 
construction and application. At the back of the fire is a 
grating, behind which is a valve or slide connected with a 
rod or lever, which extends to the topof the grate, is attached 
thereto a second valve or slide, over the usual place of the re- 
gister, and then passes out through the centre of the grate 
in front, terminating ina small knob. The whole is ad- 
justed in such a manner that when one valve is closed the 


other is opened. By shutting the valve at the back of the 


grate, the fire burns and the smoke escapes in the usual 
manner. But when this valve is opened, the draught u 
wards through the register is stopped, and the products of 
combustion have to escape into the chimney through the 
valve at the back of the grate. The effect of this is, that the 
draught through the fire-grate and the body of the fire is 
reduced, and the fire burns very much in the same way as 
in one of Dr. Arnott’s grates—from the surface downwards 
rather than upwards. Every one who has tried Dr. Arnott’s 
grates must have observed their efficacy as regards smoke 
prevention, although the complexity of the arrangement for 
supplying fuel at the bottom of the fire-place was a serious 
objection. This objection, however, does not apply to the 
arrangement introduced by the London Smoke Prevention 
Company, the coal being supplied in the usual manner, 

The method by which the company propose to prevent 
smoke in boiler and other furnaces consists, essentially, in 
the application of a current of heated air for the combustion 
of those gases which would otherwise produce smoke. 
For this purpose air is introduced through the upper part 
of the furnace door and at the bridge ; a casing is attached 
to the furnace door, which serves to heat the air in its 
passage through this casing to the flame arising from the 
coal, 

The use of hot air has been very decisively pronounced 
to be less advantageous for the purpose of smoke preven- 
tion, than the use of cold air, and this opinion has recently 
received confirmation by the judges appointed to award the 
prize offered by the Newcast!e Collieries’ Association, who, 
with regard to the use of hot air, expressed their “ convic- 
tion that the advantage (if any) resulting from such pre- 
vious heating of the air, is attended with such practical 
incouveniences” as led them to give a decided preference 
to the use of cold air. But Mr. Graham’s observation, 
that by using cold air, introduced through the door, or at 
the bridge of a furnace, to prevent smoke, there is con- 
stantly a loss of at least two per cent., throws some new 
light on this subject, and renders it very worthy of at 
all events further consideration. . 

The London Smoke Prevention Company proceed upon 
the belicf that the use of hot air is preferable to the use of 
cold air, because it does not lessen the steam-gencrating 
capacity of the boiler. In adopting this course they appear 
to be guided by the consideration that the products of 
combustion, escaping from the fire-place into the chimney, 
always abstract heat from the fire, equivalent to the com- 
bustion of a certain quantity of fuel; and that in passing 
cold air over the fire for preventing smoke, the heating of 
that air to the temperature at which it escapes into the 
chimney abstracts heat which would otherwise be available 
for generating steam in the boiler. Moreover, under ordi- 
nary circumstances, and also when cold air is introduced 
through the door, they consider that much heat is lost by 
radiation from the fire door; and that by adapting to the 
furnace door an arrangement which admits of the absorp- 
tion of that heat by the air passing thus into the furnace, 
instead of allowing it to be lost by radiation, there would 
be a smaller absorption of heat from the fire itself by this 
air, perhaps none, and consequentiy there would be less 
waste of fuel than in using cold air. ‘This appears to be 
a very simple and palpable principle, but we believe it 
requires some consideration. ‘The London Smoke Preven- 
tion Company have undertaken to put it to the test of 
practice, and we shall be curious to know the result. The 
great difficulty of application will doubtless be found in 
the case of marine boilers of the ordinary construction, 
with tubes of short run, but if the principle be correct, 
it will be only mechanical arrangements that remain to be 
devised in order to obtain satisfactory results, 


LABOUR AND RECREATION,—THE CRYSTAL PALACE, 


“ ALL work and no play makes Jack a dull boy,” says the 
proverb, and whatever of error there may be in some well- 
known adages of the English people, there is certainly 
none in this. In no nation on the wide earth’s surface 
does there exist a more industrious population than that 
which inhabits the British empire, and nowhere, therefore, 
is there more need of occasional relaxation and genial 
amusement. From “the rising of the sun, until the going 
down of the same,” sights and sounds of active, useful 
labour are ever seen and heard among our fellow-country- 
men and women. Whether the ploughman is furrowing 
the teeming surface of the ficld, the mimer engaged in pro- 
ducing from the rich bosom of the soil its stores of mineral 
wealth, the workman employed at the loom, the sempstress 
at her needle, or the student seeking to gain from the caves 
of knowledge such jewels of the mind as are to buy his 
ransom from those * twin gaolers of the heart—low birth 
and iron fortune,”—it is the same picture of untiring per- 
severance and energy that is everywhere presented. Who 
shall say, then, that there is no necessity for means of oc- 
casional recreation? ‘The few holidays that fall to the lot 
of the working classes—and we do not confine the term to 
its conventional mcaning—are all inadequate‘to the purpose. 
‘To perpetuate a continuance of toil deserves more consider- 
ation than it gets. The wealthy section of the community 
who have no need to “scorn delight, and live laborious 
days,” are compelled to seek excitement and change ; they 
have their concerts, their flower shows, and their pleasant 
tours at home and abroad, to relieve the monotony of daily 
life ; and why not the artisan, the labourer, and their fami- 
lies such innocent delights as may come within their reach ? 
Few will deny the right of such to some indulgence, and 
all should aid in obtaining it. Fortunately London is 
surrounded by places which afford to its toil-worn people 
appliances for the renewal of their health—green spots in 
the desert of unmitigated exertion to which necessity 
limits their carthly pilgrimage, where they may sometimes 
halt and be happy. A more sensible spirit has of late years 
pervaded our Legislature, and parks and pleasure-grounds 
have been formed for the use of the people. Museums and 
palaces have been opened up to them, and they have occu- 
pied the thoughts of “ their betters” to a larger extent than 
at any former period of the history of England. Private 
enterprise, too, has joined manfully in the task, The Crys- 
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tal Palace has arisen to quicken their tastes for artistic 
beauty, and its grounds are placed out in graceful lux- 
uriance to charm their senses with the rich gems of the 
floral kingdom. In short, the denizens of the crowded 
streets, lanes, alleys, and courts of the metropolis are within 
the compass of a ring fence of pure enjoyments, which 
would make their position enviable could they but obtain 
more frequent opportunities for tasting the luxury of leisure. 

Our thoughts have been diverted into this channel by 
the announcement of the programme for the new season of 
the Crystal Palace Company. Hitherto the great glass 
edifice has not proved to the general public that boon which 
so magnificent and costly an establishment might have been 
expected to do. ‘The want of the working man is time. He 
cannot devote from the pressing physical urgencies to which 
he is subject sufficient time for the purpose of visiting 
often the charm-scene which the Crystal Palace and 
Park present. If by some means it were possible to 
give the workers of this unparalleled hive of industry a 
quarterly holiday, without a diminution of pay, the case 
would be met, and the Palace Company, too, would reap 
such benefit as would place their gigantic venture beyond 
danger of commercial failure. Without some such arrange- 
ment as this—and we confess that the proposition may 
smack of Utopianism—there seems little prospect that the 
great mass of the industrial population of London will 
have opportunity for regaling themselves at Sydenham, or 
the proprietors of the Crystal Palace for saving themselves 
from appearance in the Gazette. 

The opening of the grounds on Sunday afternoon would 
not, we admit, shock our own religious feelings, nor do we 
think it would prove subversive of religion itself in the 
remotest degree ; but in deference to the notions of others 
who have less confidence in natural virtue and in innate 
reverence, we do not at present suggest that course, even 
were it permissible by the charter. Rather than see the 
institution languish from lack of support, however, we 
would gladly see it supported by the Government, as in 
France, where, it will be allowed, they manage some things 
better than in England, and where the natural temples of 
the drama are thus fostered. 

At any rate, and under all circumstances, we wish the 
Crystal Palace abundant prosperity, and are ready to aid 
its usefulness by tongue and pen. 





ARTISTIC COPYRIGHT, 


WE some weeks ago called attention to the defective con- 
dition of our artistic copyright laws, and their mis- 
chievous effects on the interests of art generally, basing 
our remarks upon the proceedings of the committee of the 
Society of Arts appointed to move in this matter. We now 
have before us the report of this committee, which goes 
minutely into the defects of the law and the remedies re- 
quired. Of these defects we need not again speak, but 
shall concern ourselves with the remedies. ‘The committee 
propose the following four conditions as the fandamental 
basis of any artistic copyright bill: —“1. The repeal of all 
the existing acts relating to artistic copyright. 2. That 
the amending act should extend to all parts of the British 
dominions. 3. That it should protect all works of art by 
British authors, although executed or first published in 
any foreign State. 4. ‘That it should likewise protect all 
works of art by alien authors (whether friends or enemies), 
although executed or first published in any foreign state.” 
They do not proceed further with any definite clauses of 
the proposed bill, but record their conviction that such bill 
ought to secure the following objects :—A copyright for 
the author’s life and thirty years after his death for his 
designs ; similar protection for work of a more imitative 
character, applying principally to engravers, photographers, 
and plaster cast makers; security for engravers that their 
plates shall not be re-touched, and sold still as theirs ; and 
that these provisions shall, as far as practicable, be retro- 
spective. 

A qualification is proposed on the above copyright, 
which allows new drawings, &c., to be taken from exe- 
cuted buildings or works, and as to sculpture, only to pre- 
vent the publishing of casts, copies, engravings, Xc., pur- 
porting to represent or reproduce the original design as the 
sole or chief end of publication. For example, no stranger 
ought to engrave the statues at the entrance of the House 
of Lords as a work per se, whilst a picture of the whole 
scene, with the statucs as incidents, would be quite legiti- 
mate. 

This seems to us ample protection for the interests of all 
artists, if it can be made practicable. ‘There is a diffi- 
culty, a difficulty the committee themselves have felt, and 
on which they have not come to a unanimous conclusion, 
one of their number feeling it necessary to protest. The 
main difficulty is a preliminary one, and is just this— 
how can an artist establish his copyright in any work? 
By registration, says Mr. Blane ; for which in his protest he 
gives eleven cogent reasons, but reasons which certainly 
indicate far more familiarity with law than with artists and 
their idyosyncracies. Not by registration, say the rest of 
the committee, if a trial will show the possibility of doing 
without it. For this they give seven most conclusive 
reasons, which exhaust the subject—that works of art are 
so numerous, of such a kind, and so produced as to make 
registration impossible, and that artists and pablishers do 
not want, or the public need it; that it would necessitate 
all works being sent to London, and make the retrospective 
action of the bill impossible ; that any slip in the registra- 
tion would really protect piracy ; that the public are more 
Injured than the artist by acts of piracy; that it makes 
the title turn on peints wholly immaterial to the justice of 
the case; that the position and habits of artists forbid it ; 
and that, after all, registration can be adopted if other 
means fail. 

_ We look upon these reasons as perfectly conclusive. As 
in any case registration can be adopted should other means 
fail, it certainly would be prudent to give them a trial. An 
act without registration, if practicable at all, will be far 
more so than with. It seems feasible—let it therefore be 
tried. Should it fail, no harm is done, and artists can but 
then be submitted to what ~uust prove a great trial to their 
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patience and business habits, and what, if generally disre- 


garded, as we fear would be the case, would go far to ren- | 


der the bill nugatory. 

The specific things against which the public are to be 
protected are :—“1. The making, or causing to be made, 
copies of works of art, for the fraudulent purpose of selling 
or exchanging such copies as originals. 2. The fraudulent 
sale or exchange of copies as originals. 3. The fraudulent 
use of artists’ or engravers’ names, as to works which are 
not theirs. 4. The passing off fraudulently re-touched en- 
gravings as first proofs, &c., or as the works of the original 
engraver, though re-touched by other hands.” 

This seems sufficient without any needless abridgment of 
liberty. It allows copying, dealing in copies, and the re- 
touching of engravings as far as they can be required for 
any legitimate purpose. It is of course important that no 
needless stringency should be applied, and no vexatious in- 
terference allowed, or the interests of art would suffer as 
much or more from over-legislation as they now do from its 
want. 

The legal means proposed for securing all this are to 
make the copying, or knowingly uttering of the copy, of 
artists’ names or monograms, a felony, and the other 
offences a misdemeanour. In addition to such remedies as 
law would give, to impose penalties not less than £5, and 
not exceeding double the value of the design or work 
pirated, recoverable for each offence ; and to give power to 
courts and justices to order the delivery up, or the cancelling 
of, pirated articles. 

These proposals have already received the sanction of a 
large number of our leading artists and art patrons, and 
there can be little doubt that they are wisely adapted to 
afford the protection art now requires. 
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A Dictionary of Trade Products, Commercial, Manufacturing, 
and Technical Terms: with a Definition of the Moneys, Weights, 
and Measures of all Countries, reduced to the British Standard. 
By P. L. Srantonps, F.R.G.S., F.S.S. London: G. Routledge 
and Co. 


Tue difficulty of interpreting technical terms and names 
of commodities, or of ascertaining the value of foreign 
weights, measures, &c., must have been frequently expe- 
rienced by every one who has had anything to do with 
commercial or industrial pursuits. ‘Technical dictionaries 
and Cambists certainly exist that would furnish abundant 
information of this kind, but they are generally too volu- 
minous and too costly to admit of being used by the public 
generally. Besides this, there are many terms in current 
use by persons engaged in particular trades or arts, which 
cannot be met with in any dictionary. Mr. Simmonds has, 
therefore, been induced to undertake the task of collecting 
a number of terms belonging to these several classes, and 
giving their definitions in the form of a compendious and 
cheap dictionary. The utility of such a volume will doubt- 
less be appreciated by a large number of persons, and 
Mr. Simmonds believes that few persons have possessed 
such peculiar facilities for the completion of a work of 
this kind as himself. While admitting that such a work 
can never be complete, he has endeavoured to lay the 
groundwork for a more extensive and comprehensive treat- 
ment of the subject, should it be desirable. For this en- 
deavour he is justly entitled to merit. The volume he has 
produced contains 422 pages, and upwards of 22,000 words, 
with their definitions. Among these a great many are 
Indian terms, applied to natural productions, or relating 
to commercial affairs, money, vessels, &c. English tech- 
nicalities are by no means neglected ; but there is, perhaps, 
too much space devoted to the definitions of terms that do 
not denote trade products, and that are not either com- 
mercial, manufacturing, or technical. Thus, for in- 
stance, such words as chemise, shirt, and dickey, lob- 
ster, and pale ale—commodities with the nature of 
all of which most people are acquainted—as well as self- 
explanatory compounded terms, such as musical-box, musical- 
clock, musical-instrument - maker, musical - instrument- 
string-maker, musical-reed-maker, musical-tube-maker, 
music-copyist, music-engraver, music-folio, music-wrapper, 
music-master, music-mistress, music-plate-manufacturer, 
music-scller, music-stool, leather-breeches, leather-apron, 
leather-dealer, leather-merchant, as well as plum-pie, plum- 
tart, and plum-pudding, might have been onitted, without 
any reasonable fear of leaving persons who come across 
these terms, in hopeless despair as to their meaning. A 
great deal of space would in this way have been spared, 
either for the introduction of other terms, or with the ad- 
vantage of reducing the size of the volume. 

In a work of this kind, that comprises terms relating to 
such a diversity of subjects, inaccuracies cannot be much 
wondered at. Inthe p wae Ba definitions several instances 
occur ; thus glucose is neither potato-starch nor a substitute 
for gum arabic, and is quite distinct from dextrine, being, in 
fact, sugar of that kind found in the grape and most fruits, 
and also derived from starch by the action of acids, &c. Glue, 
again, is not animal gluten, but consists of a specific sub- 
stance known to chemists as gelatine. 

The meaning of some foreign words are also incorrectly 
given; for instance, chalumeau, should be described as 
a blow-pipe, and not as “an ancient rustic flute.” The 
word “ gulden,” commonly used in Central Germany to de- 
signate the silver coin equivalent to one shilling and eight- 
pence, does not occur in the dictionary ; but higher up the 
word “ gluden” is found described as the name for that 
coin. However, it would be unfair to criticise too closely 
the deficiencies or errors of this first attempt to furnish a 
source of information that is calculated to be very useful. 
Mr. Simmonds’ book has undoubtedly the advantage of 
answering to a very general want, and therefore deserves 
to be favourably received by those who may have need of 
such assistance as it affords. We hope Mr. Simmonds may 


have an early opportunity of introducing additions and cor- 
rections in a new edition, and that meanwhile his desire 
to be favoured with any suggestions or corrections ”— 








which has induced us to point out the defects we have re- 
ferred to—may also be responded to by those who possess 
special knowledge on the subjects to which the dictionary 
relates; and that in this way Mr. Simmonds may be 
enabled to improve and perfect the work he has under- 
taken with satisfaction to himself and utility to others. 


CHEMICAL, 


COMPOSITION OF SEWAGE; ITS AGRICULTURAL VALUE AND 
INFLUENCE ON THE WATER OF RIVERS. 


(Continued from p. 323.) 


In the experiment with charcoal two wooden cisterns of similar 
size and shape were arranged as filters, —one with sand, a foot deep, 
and an area of four square feet, lying on fine and coarse gravel ; 
the other, with peatcharcoal, a foot deep, and an area of four square 
feet. The quantity of sewage passing through each filter was kept 
equal, and the filtration was performed in the same manner in both 
cases. The influence of charcoal was soon strikingly apparent, for 
while the liquid passed through the sand had lost only the sus- 
pended substance, and was still decidedly turbid and offensive in 
smell, the liquid filtered through the charcoal was clear, trans- 
parent, colourless, and almost without smell. Two hours after 
commencing the experiment the filtered liquids still presented 
the same characters, but after being continued for four hours 
the liquid from the charcoal began to pass through turbid, while 
that from the sand had not undergone any perceptible alteration. 

The total quantity of sewage passed through the charcoal was 
77°76 gallons, and that passed through the sand was 80°61 
gallons. The results are as follow :— 





Grams per Grains per 











| gallon, gallon, 
Mineral, | Organic 
Total contents of sewage oe ee os . 77°56 63°55 
After filtration through charcoal for two hours 48°31 | 12°57 
Substances separated ee oe oe ee 29°25 | 50°v8 
After four hours ., es es ee ee 63 | 34°76 
Substances separated .. os se 08 ee 1379 =| «62879 
After filtration through sand for two hours .. Sila} B20 
Substances separated .. ee oe ee ee 26°42 | 31°44 
After four hours .. oe .- ee . 5829 =| 32°18 
Substances separated .. - eo — 19°28 31°37 


On comparing the results of filtration through sand with those 
of filtration through charcoal, it appears that, though charcoal 
possesses greater efficacy at first, than sand, its action rapidly 
diminishes. 

The analysis of the charcoal used both before and after filtra- 
tion gave— 


Per cent. Per cent. 
Nitrogen .. s+ os _ ee 2.032 == 2°467 ammonia, 
Phosphoric acid O55 oe 0,120 = 0°260 phosphate of lime, 
Organic substance ., 95°72 94 069 
Me as os ww os CO _- 


These results do not show the amount of substances, valuable 
for agriculture, that it might be possible to accumulate in char- 
coal, but only the amount retained by it, while iis efficacy 
remains tolerably undiminished. The money value of thischareoal, 
after filtration, would be £1 8s. 34d. per ton. By the agitation 
of sewage with charcoal a slightly better result was obtained, 
and the money value of the charcoal, as calculated from the 
analysis, was £2 15s. 9}d. per ton. 

Sir James Murray’s proposed method of separating phosphoric 
acid and ammonia from sewage, by the addition of a maguesian 
ealt, was not tried, for the following reasons. The ammonia 
phosphate of magnesia is by no meaus an insoluble substance, 
requiring about 45,000 parts of water containing much free 
ammonia; 15,000 parts of pure water, and only 7,000 parts of 
water containing chloride of ammonia or other ammoniacal 
salts. Now, the analysis of London sewage given above shows 
that it contains, in the gallon, on the average, about 1°85 grains 
of phosphoric acid in a soluble state, and 0-2 grain in an 
insoluble state. But even assuming that the quantity of phos- 
phoric acid capable of being converted into ammonia phosphate 
of magnesia, is 2 grains in the gallon, this would yield about 
4 grains of the salt. This quantity would be produced in the 
gallon of water which is capable of retaining, in solution, no 
less than 10 grains of this substance. It is obvious, therefore, 
that no precipitate could be produced, even on the supposition 
that sewage water has no greater solvent action upon the 
ammonia phosphate than pure water, 

But it has been suggested that the solvent influence of sew- 
age upon the salt might be reduced to a minimum of 45,000 
parts, by adding free ammonia to the liquid. But this sugges- 
tion is quite impracticable, as will appear when it is considered 
that the quantity of ammonia requisite for the purpose of sepa- 
rating, in this way, the phosphoric from one ton of sewage 
would be worth £1 12s., while the ammonia phosphate to be 
obtained, amounting to 12 lb., would have a value of only four- 
pence. 

In the above estimation of the money value of the products 
from sewage, the cost of production has been disregarded. This, 
however, must necessarily be considered, though it is more 
difficult to estimate than the former particular. The above 
analyses have shown that the amount of material employed in 
the production of the several manures is as follow :— 

The lime deposit contains 23 per cent. of lime. 

The deposit by Stothert and Gotto’s method contains 71 per 
cent. of their mixture. 

The deposit by filtration through charcoal, 95 per cent. con- 
tains charcoal. 

The deposit by agitation with charcoal, 26 per cent. charcoal. 

After deducting the cost of materials, the value of 100 tons of 
the several products would be— 






































j a ~ Charcoal. 
Lime |Stothert and) ~-————---—- _____ ., 
deposit. | Gotto’s | Filtration, | Agitation, 
£e.d4|/8a4| 64] 28 4, 
Original valuc........ | 1093 13 34 | 210 G6 25 | 141 9 54 | 27819 Of 
| 
Cost of material......] 1110 0 |177 0 0 | 285 0 0 | 78 0 0 
Value after deducting | | | 
cost of material... 182 3 34 33 6 2h) eevee | 200 19 Of 
These results show that the production of manure by the 


second or third of these methods cannot be practised as a com- 
mercial undertaking. With regard to the expense of producing 
100 tons of lime deposit, or the charcoal manure by agitation, 
so many elements have to be considered which do not fall within 
the province of the chemist, that the calculation made by Mr. 
Wicksteed was adopted, with the addition to his estimate of 
some items which he has omitted, and in this way it is found 
that the lime deposit may be produced at an outlay of 12s. 84d. 
per ton, inclusive of materials and working expenses. ‘The fer- 
tilising capability of one ton of this would be equivalent toa 
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quantity of guano costing £1 18s. 83d., leaving a net profit to the 
manufacturer of £1 6s. 0}d. p 

It is the superficial consideration of this result that has led to 
so much erroneous opinion with regard to the subject of sewage 
utilisation by the production of manure fromit. The favourable 
aspect of the case soon changes on closer inspection. The possi- 
bility of realising this profit involves the assumption that the 
farmer would be inclined to pay for a certain quantity of fer- 
tilising substances, diluted with four times their weight of useless 
material, exactly the same price for which he can purchase the 
same quantity of fertilising substances in the state of guano. 
Considering the increased cost of carriage and application to the 
land of so bulky a material, this assumption is obviously un- 
founded. Taking the cost of loading and carriage of manure at 
one shilling per ton for each mile, and the cost of spreading at 
ninepence per ton, and the value of the lime deposit at 
£1 18s. 83d., as compared with guano at £11 per ton, six tons 
of lime deposit must be applied to produce as much effect as one 
ton of guano. Then the cost at which the fertilising influence 
equal to one ton of guano may be applied to Jand in the shape of 
lime deposit, and the cost of applying guano would be— 





In the form of lime deposit. 





In the form of guano, 


B24 

















|- 
£ «. a, 

In the immediate | l ton guano .... 11 O 0 | Gtonslimedeposit 11 0 0 
vicinity of the | Spreading ....+- O 0 9| Spreading ...... 0 4 6 
sewage Works, | _ 

£11 0 9} £il 4 6 

At a distance of | 1 ton guano .,.. 11 0 0 Gtonslimedeposit 11 0 0 

25 miles, Carriage ...eee co BF 8 O} Carvings ceccccese 7H 0 
| Spreading ....+. 0 0 9} Spreading ...... 0 4 6 
£12 5 9 | £18 14 6 


These figures sufficiently show tbe real state of the case, and 
sufficiently account for the failure of the Leicester Sewage 
Manure Works. This is more especially the case, when it is 
remembered that the value of Leicester bricks, as calculated 
from the analyses made, never exceeded 18s. per ton. Hence 
the equivalent of ove ton of guano was 12} tons of the Leicester 
bricks, and to find a market for the manure at a distance of 
only five miles from the works the manufacturer must be 
eatisfied to sell this quantity for £7 13s, 6d., which, with 
£3 12s. 6d., the cost of carriage and spreading, would make it 
equal the cost of one ton guano, But by selling at this price, 
viz., 12s. 3d. per ton, there would be a loss of 53d. per ton, since 
the cust of production was 12s. 84d., as shown above. 

Consequently the use of lime deposit would be impossible, 
even at so small a distance as five miles from the place of pro- 
duction, and the disposition of the product obtained in the case 
of a large town could not be effected under any circumstances. 
Other objections of a no less serious nature to the use of 
so bulky a manure might be urged, but the above facts are 
sufficient to settle the question of manure making in connexion 
with the disposition of sewage. 

In the case of the product obtained by agitating sewage with 
charcoal, the money value is £2 15s. 9d. per ton, and hence the 
above objection of bulkiness does not apply to so great an extent. 
But taking the above estimate of the cost of production, and 
allowing for the greater cost of charcoal than of lime, it appears 
that the charcoal deposit costs £1 6s, per ton. ‘There are also 
two elements in the production of the charcoal manure that do 
not enter into the production of lime deposit. These are the 
slowness of deposition in the former case, and the necessity for 
mechanical agitation on account of the specific lightness of the 
charcoal. This would involve great expense, and hence, taking 
all circumstances into consideration, there is but little reason for 
anticipating any advantage from the attempt to produce manure 
in this way. 

With the view of elucidating the influence exercised by the 
discharge of sewage into the Thames upon the composition of 
the water, seventeen analyses were made of water taken at dif. 
ferent points between Teddington Lock and Rainham Creek :— 

















t = —— Suspended, Dissolved, 
wana aii | P 
. en ~ | — 
Above Teddington Lock Mineral. | Organic. | Mineral | Organic, | Mineral. | Organic. 
and Weir .. .. «| 18°28 0°36 16°49 | 1°43 
Below Richmond teed 20°59 0°57 19°03 | O99 
Below Kew Bridge ..| 23°07 | 1°84 | 3°32 | O71 1975 | 1°13 
sag ne ig ee] 18'8 0° 17°38 | 0°85 
Hammersmith Bridge..| 20°96 1°39 2°56 | 0°52 18°40 0°87 
me yy ee] 20°12 199 2°20 0°69 17°92 | 1°30 
River Wandle 2435 0°77 22°18 | 1°40 
Wandsworth Lock «+! 23°42 081 21°44 | «11:17 
ea ‘i «| 23°67 2°36 548 1°48 | 18°19 | 0°88 
Westminster Bridge ++! 23°49 | 104 | 3°23 0-92 20°26 | 1°02 
* » +; 19°64 | 149 | 1°83 | O55 | 17°81 | 0°96 
London Bridge... ++) 23°67 | 2°19 4 1°03 19°27 1°16 
ph Gases, ol 22°89 | 2°28 2°52 0°96 20°37 1:33 
Opposite Victoria 
Docks... os } 5162 | 223 | 742 | 140 | 44:20 | 0-88 
Blackwall .. «6 «J | 26°65 | B.. ion 07 22°21 1°24 
¢(t72°02 | 12°57 | 44°37 9°24 | 127°65 3°33 
Rainham Creek 1 163°85 745 | 37°81 597 | 196°04 1°48 





From these results it is clear that the amount of suspeuucu 
substance in the Thames water cannot be regarded as repre- 
senting the degree of pollution by sewage. The sewage of Lon- 
don probably never reaches Rainham Creek, but the sample of 
water taken there was more muddy than at any other point in 
the river, and the water at Kew or Kichmond was nearly as nuddy 
as that at London Bridge. This arises from the mechanical edmix- 
ture of mud from the bed of the river. 

There is, however, considerable difference in the chemical 
nature of the suspended mud at different points of the river, as 
will be apparent from the following table, showing the per centage 
of organic substance in this mud :— 


Kew Bridge ee 17°61 London Bridge 19°00 27°69 
Hammersmith Bridge 16'yl Victoria Dock - 15°88 18°69 
Wandsworth .. 21°32 Rainham Creek ., 13°63 17°22 


Westminster Bridge 23°09 22°14 
This difference may be considered as representing, within 
certain limits, the contamination of the river with sewage, The 
maximum per centage of orgauic substance is found at London- 
bridge, and the amount decreases progressively in both directions 
from that point. 

‘These analyses also show that the amount of organic substance 
dissolved in Thames water is in all instances small. Excluding 
the water taken from Rainham Creek, where there is a large 
commixture with sea water, this amount varies between 0-85 and 
1-43 grains in the gallon. Still, a large number of analyses, 
extending over a long period, shows that, on the whole, the 
amount of dissolved organic substance is larger where the sewers 
discharge into the river. Thus the main composition of Thames 
water from May, 1855, to May, 1856, showed that the amount of 
dissolved organic substance at Kingston was 1:05, and at Chelsea 
1°16 grains per gallon. 


Since the amount of dissolved organic substance is so small, 
the unwholesome character it communicates to the water is con- 





sidered to arise chiefly from the peculiar condition of this organic 


substance ; but chemists are at variance as to the manner in 
which it acts injuriously upon the animal economy, whether asa 
direct poison or by exciting decomposition. 

Dr. Hoffmann and Mr. Witt consider that it cannot be doubted 
that the dissolved organic substance is in part the source of those 
deleterious emanations which arise from the river in hot weather, 
and that these emanations are generated by a putrefactive fer- 
mentation similar to that which takes place in water stored on 
board ship. They ascribe the more obnoxious results of this 
putrefactive decomposition in the immediate neighbourhood of 
London, as compared with those perceptible at higher points of 
the Thames, to the acceleration of this process by the greater 
surface of the river where it passes through London, its agitation 
by steamers and tidal movements, and to the constant renewal 
of dissolved organic substances by the discharge of sewage into 
the river. 

The authors of the report go on to observe, that the river in 
the neighbourhood of London contains an additional and even 
more formidable element of mischief in the black mud deposited 
from sewage, and which, iu spite of the tidal movements of the 
river, accumulates in its bed, This black mud contains a very 
considerable amount of organic substance in a most putrescible 
state. The conditions to which this mud is exposed are in the 
highest degree favourable to putrefactive fermentation, and the 
evolution of most offensive gaseous emanations. They emphati- 
cally insist that this mud deposit is by far the most serious evil 
resulting from the discharge of sewage into the river. 

The amount of mineral substances dissolved in Thames water 
is certainly influenced by the discharge of sewage, but this is of 
little importance compared with the organic substance. The 
most obvious effect is the augmentation of chloride of sodium; 
the water at Chelsea contains on the average 8°5 grains per gal- 
lon more of this salt than the water at Kingston. 

With regard to the utilisation of sewage in the liquid state by 
irrigation, the reporters first point out the fact that of the total 
fertilising constituents of the sewage, six-sevenths of them are 
in a state of solution, and that none of the methods proposed 
for preparing manure from sewage are capable of separating any 
considerable proportion of those fertilising constituents. ‘They 
consider that no more favourable mode of manuring can be 
imagined than the constant, but very gradual, appiication of 
those constituents ina state of solution so dilute as to ensure 
their complete absorption by the soil. ‘They consider, however, 
that the success of irrigation with sewage depends upon the ap- 
plication of very large quantities, as will be evident from the 
fact that, ascompared with guano, the value of the manure con- 
stituents in one hundred tons of sewage is only 17s. 7d., so that 


| to supply to land, by means of sewage irrigation, fertilising 


material, equivalent to one ton of guano, 1,250 tons, or 310,000 
gallons, of sewage will be requisite. Experience bas confirmed 
this view, for wherever remarkable results have been attained 
by the adoption of sewage irrigation, it has always been by the 
use of enormous quantities. 

The reporters go on to remark that, notwithstanding these 
remarkable results, it is extremely doubtful whether any pro- 
fitable use can be made of London sewage by irrigation, They 
add, also, that the question whether the use of London sewage 
for irrigation would or would not be a profitable investment, 
involves mavy elements which belong rather to the province of 
the engineer or the agriculturist than to that of the chemist. 
According to a calculation furnished by the Government re- 
ferees, the cost of the works requisite for the distribution of the 
ordinary daily flow of metropolitan sewage over an area of 
100,000 acres, in twenty-three separate plots, and at an average 
distance of fifteen miles from London, would be £7,400,000, or 
£74 peracre. The cost of irrigation arising from the interest of 
this sum would amount to £3 16s. annually for each acre of 
land. The cost of application to the land, and of the manage- 
ment of the works, were not estimated. Then, assuming that 
the whole of the London sewage were so disposed of, and that its 
manure value, as compared with guano at £11 per ton, amounts 
to only £1,100,000 per annum, each acre of land would reeeive 
a quantity of manure constituents equivalent to a money value 
of £11, or to one ton of guano, 

The reporters then go on to inquire how far this considerable 
advantage would be reduced by the expeuses of working? 
Whether an area of 100,000 acres would really be sufficient to 
receive the whole sewage of London? Whether, in case a suffi- 
cient area of meadow land, suitable for irrigation, and upon an 
appropriate geological formation, were found, the successful 
elaboration of the scheme might not be obstructed by the owners 
of the land? For the determination of these points the reporters 
had no materials at their disposal. 

In connexion with the question of irrigation with sewage, it 
is pointed out that, for equal volumes, the value of sewage is 
somewhat greater than that of coal gas, at the rate of 4s. 6d. per 
1,000 cubic feet, and the sum Promert. > paid in London for coal 
gas, £1,700,000, but slightly exceeds the value of the manure 
constituents annually wasted in the sewage. 

In conclusion, the reporters express their regret at not having 
additional data for the further elucidation of the subject of irri- 
gation with sewage. They add, also, that however imperfect 
and unsatisfactory may be the state in which they have to leave 
the question, they feel no hesitation in expressing the opinion 
that, of all the plans proposed tor utilising the sewage of Lon- 
don, irrigation appears to them the most promising, and the only 
one that has a moderate chance of success as a commercial 
undertaking. They suggest further, that, in elaborating a com- 
plete scheme for the removal of the sewage, even if the idea of 
its more general application for the purpose of irrigation were, 
after more minute investigation, to be abandoned, it might be 
possible to devise a plan which would admit of the partial and 
local utilisation of the sewage in irrigating the country through 
which it will have to be carried, and that by this means it might 
be possible to recover at least a part of the valuable material 
which would otherwise be withdrawn for ages from useful cir.. 
culation, as well as to derive from the sewage itself some 
contribution towards the vast expenditure to be incurred in 
getting rid of it. 





ForriGn Jorrincs,—It is stated that the Turkish Government 
has completed contracts with three English shipbuilders and three 
London engineers for ten war steamers, ranging from 200 to 800 
tons, to establish the Black Sea fleet allowed to them under the terms 
of the Treaty of Paris. It is thought the total cost will be little less 
than £300,000. The French Minister of Marine has ordered some 
trials to be made of flat-bottomed steam-boats on a new system, which 
are intended to be used as transports in the Chinese rivers, should it 
be necessary to make an attack upon Pekin. ‘The Spanish Govern- 
ment has entered into contracts for the supply of timber for building 
three schooners and three frigates, all of which are to be screws. Two 
floating batteries are about to be laid down, one at Toulon, the other 
at Brest; both cased in iron. They are to be prep lled by screw- 
engines, of 1,000 horse-power. Agents of the British Government 
have visited Baltimore for the purpose of purchasing three million feet 
of ship timber, which will,be cut from the mountainous regions of the 
Baltimore and Ohio Railroad. 
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GEOGRAPHICAL SOCIETY OF LONDON, 
March 10, 1858. 
Professor Pxinuips, President, in the Chair. 


Tur following communications were read :— 

1. “On the Geology of the Gold-fields of Victoria.” 
A. R. C. Selwyn, Esq., Geologist to the colony of Victoria. 
a letter to Professor Ramsay, F.G.S.) 

The author stated, that in the colony of Victoria, from a line 
east of Melbourne to some distance west of that place, he has 
traced a succession of fossiliferous pal ic rocks, ing 
with schists, much cleaved and contorted, and containing 
Lingule Graptolites, passing through a series of schists and 
sandstones with T'rilobites and many other fossils characteristic 
of the lower, middle, and upper Silurian series of Britain, and 
terminating with Devonian and carboniferous rocks; and he 
remarks that the younger or oolitic (?) coal-bearing beds on the 
west rest unconfurmably on the palwozoic rocks. A list of 
about sixty genera of Silurian fossils, including many new 
species, was appended. 

The gold-bearing quartz veins of the Silurian rocks appear to 
the author to be dependent more on their proximity to some 
granitic or other plutonic mass than on the age of the rocks in 
which they occur. Quartz veins do not appear to traverse the 
oolitic (?) coal rocks, which are of newer date than the granites 
of this district. 

The author's observations refer chiefly to Bendigo, Ballarat, 
and Steiglitz gold-fields, where Graptolites and Lingule occur in 
the schists, which are traversed by the gold-quartz veins. The 
granites here do not contain gold; and, though they have 
altered the slate-rocks at the line of junction, yet they do not 
appear to have affected their general strike or dip, but appear to 
have themselves partaken of the movements which have placed 
these Silurian rocks on their present highly inclined and con- 
torted positions, aud given them their very uniform meridional 
direction. 

Mr. Selwyn recognises gold-bearing drifts of three distinct 
ages. The lowest contains large quantities of wood, seed-vessels, 
&c., at various depths, to 280 feet, and is associated with clays, 
sands, and pebbles. These are overlaid by sheets of lava. A 
more recent auriferous drift, containing also bones of both 
extinct and living marsupial quadrupeds, overlies these lavas in 
sume places ; in others it rests on the older drifts ; and at Tower 
Hill, near Warnambool, marine or estuary beds of probably the 
same age are overlaid by volcanic ashes. A third and still more 
recent gold-drift is found on the surface, overlying indifferently 
any of the older deposits. 

The gold is found at the base of these drifts or gravels, which 
are the result of the immediate waste, by atmospheric and 
fluviatile action, of older masses, and have not been far trans- 
ported. The largest amount of gold is found in the drifts when 
near the Silurian schists. The author believes that there is 
every probability of gold-deposits existing under the greater 
portion of the lava-plains of the region to the westward, 

Mr. Selwyn also described a cave which he had discovered in 
the basaltic lava of Mount Macedon, a few miles north of Mel- 
bourne, and in which he had found’ bones of many living species 
of mammals, including the “ devil” of Tasmania, and the dingo, 
or native dag. The cave is about 1,000 feet above the sea-level, 
and thirty miles inland. 

2. “ Notes on the Gold-field at Ballarat, Victoria.” By Mr. 
John Phillips, C.E., Surveyor in the Government service of 
Victoria. Communicated by Sir R. I. Murchison, V.P.G.S. 

All the Victorian gold-fields are near granite, and some are on 
it. The granite at Ballarat is fine and even-grained, ‘and the 
schists lie against it. Between these rocks the junction is abrupt ; 
there is little or no gneiss, and no porphyritie or other veins 
were observed. The schists are greenish, and are occasionally 
chloritic, micaceous, aluminous, and siliceous, and are traversed 
by quartz veins, from less than an inch to one foot in thickness. 
The schists in the upper portion are more quartzose, and eontain 
oxides of iron ; lower down they are more aluminous, and contain 
pyrites, Their strike is rather uniform; nearly coinciding with 
the true meridian, while the cleavage and quartz veins are not 
regular in strike. The workings at Ballarat have exhibited a 
section of 300 feet in thickness, ‘consisting of gravels, sands, 
clays, and trap-rocks. The oldest drift or gravel—a beach-like 
conglomerate—is found not in the deep section, but on the 
surface of the schist-country. It is regarded as of marine origin 
by the author, and is composed of quartz, and contains gold at 
its base. Another drift has deen deposited in gullies cut through 
the oldest drift and deep into the schists. This also is auri- 
ferous, and is covered by an ancient humus, which, in the deep 
section, is found to contain stems of trees, and to be covered 
over by a trap-rock enclosing upright trees. This fossil wood 
is usually but little altered iu its texture and ligneous qualities ; 
its colour is changed from that of red birch to cocoa or lignum- 
vita. But some of it has passed into jet ; and both the charred 
and the uncharred wo ds have much bright pyrites in them. 
~~ flora of this old land surface resembles that of the present 

ay. 
This first trap is covered by green and brownish clay and 
sand, which are succeeded by auother trap, having a line of 
charred vegetable matter at its base, and also having a similar 
covering of clay and sand. These clay and sand deposits are 
regarded by the author as being of lacustrine origin; the vel- 
eanic rocks having dammed up the old river-courses that formed 
the gully-drifts, and caused the drainage water of the region to 
be accuinulated in lakes. 

The next deposit is a coarse ochreous quartzose drift, consi- 
dered by the author to be the effect of some sweeping deluge ; 
and this is also overlaid by a third bed of trap-rock, with the 
charred remains of a forest intervening. This trap is covered 
by a mottled clay of pure quality, also regarded as lacustrine. 

A fourth trap succeeds, covered by a superficial quartzose 
drift (of diluvial origin, according to the author), and lying on 
one side of the schistose hills, which are clearly denuded on the 
other. 

In the basin of the Yarrowee, which is covered chiefly with 
this gravel, the author traces the run of the “gold-leads or old 
gullies,” which have only an approximative resemblance to the 
ramifications of the present river. These ancient gullies or leads 
had a very uniform fall, which, from the smallness of the con- 
tents of the gullies, must have been as rapid as 16 in 1,000, 
while the fall of the present Yarrowee has only a fall of 8 in 
1,000. 

Mr. Phillips urges that all the basin between the gold-leads 
may be wrought by the aid of the water power of the Yarrowee ; 
a thousand horse power being now allowed to run waste, which, 
by means of reservoirs, could be made available. 

The author adds that silver-nuggets have been reported on 
good authority to have teen found within thirty miles of 
Ballarat. He further observes, that, whilst surveying the dis- 
trict, oscillations of the spirit-bubble indicated a rocking of the 
earth; and that the country in places sounds hollow, like a 
wooden bridge, horses even noticing it in passing. 
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3. “Notes on the Gold-diggings at Creswick Creek and 
Ballarat.”- By Mr. W. Redaway. Communicated by Sir R. I. 
Murchison, V.P.G.S. 

Mr. Redaway noticed first the “ bluestone” or concretionary 
basaltic lava at Creswick Creek, which composes also the rough 
bouldered surface of the country to a great extent. In the 
plains formed of this volcanic rock, small lakes or water-holes, 
from three to twelve feet in diameter, are in some places fre- 

uent. 

. At Creswick Creek the different diggings perforate varying 
thicknesses of the bluestone, from seventeen to twenty feet. 
Under this is thirty feet of solid clay; then darkish-coloured 
quartzose gravel, with abundant remains of wood, to a depth of 
about eighty feet; and under this the “gutters,” “leads,”’or 
“ runs” of auriferous quartzose gravel—or “ wash-dirt”—are met 
with on the surface of the slate or on pipe-clay. The pits vary 
considerably in the sections they afford. 

The fragments of wood in the gravel are of all sizes, from 
tree-trunks, three or four feet in diameter, to branches and twigs ; 
and this drift is throughout impregnated with woody particles, 
giving it a black appearance, especially towards the bottom. The 
cones of the “honeysuckle,” or Banksia, have been found not 
unfrequently in this drift. These are very brittle, but the wood 
is often well preserved. Thin horizontal layers of very hard 
rock are imbedded in the gravel. 

Some of the “ gutters” or “leads” were traced by the author 
on plans showing their course beneath this drift across the pre- 
sent gullies from hill to hill; especially the “ Black Lead” and 
the “White Lead,” underlying Little Hill, one of them having 
a branch from under Clark’s Hill, and both uniting before pass- 
ing under Slaughter Yard Hill. 

At Ballarat, Mr. Redaway observed, in a pit on Sevastopol 
Hill, two layers of bluestone (the d bed about eighty feet 
thick) above the gold-drift or “ wash-dirt,” together with stiff 
clays and quartzose gravels, Here the author traced some gold- 
runs—the “Frenchman’s Lead,” ‘‘ White Horse Lead,” and 
“Terrible Lead,” running parallel to each other in a direction 
transverse to that of the present gully, and from hill to hill. 
Like all other “leads” these rise generally in the neighbourhood 
of a quartz vein (or “ quartz reef’’), are shallow at first, two or 
three feet in depth, and gradually get deeper, 

4. “On the Gold-diggings at Ballarat.” By H. Rosales, Esq. 
In a letter to W. W. Smyth, Esq., Sec. G.S. 

“By the aid of machinery, and through the alteration of the 
mining regulations granting extended claims, the old ground has 
been profitably reworked; and, by the introduction of the 
frontage-system, which, according to the difficulties to be over. 
come, grants extensive claims on new ground, the present 
‘leads,’ most of which are N.W. of the Gravel Pits, under the 
townships are advantageously worked. The amalgamation of 
three or more claims is also allowed, the miners having then to 
put down only one shaft. 

“The engines most in use are stationary, of from fifteen to 
twenty horse power, with winding and reversing gear. To the 
end of the winding-gear shaft is attached the crank for the 
pump, and the motion is also taken to drive a puddling machine, 
which is nothing but the arrastra working without mercury. 
The depth of sinking averages about 300 feet, of which in some 
instances there are as much as 200 of basalt to be cut through. 

“At the junctions of the Frenchman’s and White Horse 
Leads, in the Eldorado, the remains of a tree were found in an 
undisturbed position, with the roots fast in the wash-dirt; and 
it might be interesting to you to know that at Poverty Point the 
deep channel, with a N.W. strike, is crossed at about 140 feet 
higher by the shallow channel, which has a strike of N.E.’ by E, 
and which again, in its turn, is crossed at a level of twenty or 
thirty feet still higher, by the present water-course, the strike of 
which is W.” 














THE PATENT JOURNAL. 


(Uondensed from the Journal of the Commissioners of Patenis.) 


Grants of Provisional Protection for Six Months. 


98. Joun Coutts, Willington Lodge, Willington, Newcastle-on-Tyne, ‘“‘ An 
improved paint, pi t, or position, more particularly adapted for 
coating the hulls of ships, either iron or wooden, so as to prevent damp, 
corrosion, or fouling, and apparatus for drying and warming surfaces, and 
preparing and applying to the same such paint, pigment, or compo- 
sition.” —Petition recorded 16th February, 1858. 

617. ConsTaNTINE NicoLaus Kotruna, Liverpool, Lancashire, ‘‘ Improve- 
, Ments in purifying soda leys, whereby they are rendered capable of 
saponifying all fatty matters or resins used in the manufacture of soap.” 
618. ConstanTINE Nicouaus Korruna, Liverpool, Lancashire, ‘ lmprove- 
ments in the fact of pact neutral suap.”— Petitions recorded 

24th March, 1858. 

704. AntToN1o PELEZ, Mortimer-street, Cavendish-square, London, “‘ A new 
apparatus for deepening rivers and rendering them navigable."—A com- 
munication. 

714. ELizzer Epwarps, Birmingham, Warwickshire, ‘‘ An improvement or 
improvements in the manufacture of glass finger plates for doors and other 

= articles of like manufacture.” —etitions recorded 8rd April, 1858. 

720. WitL1AM Stertinius CLARK, Atlas Works, Upper Park-place, Dorset- 
square, London, “‘ Improvements in grain and grass harvesting machines, 
and in the automatic delivery thereof of cut grain.”—A communication. 

722. Jown Situ, Oldham, Lancashire, ‘‘ Improvements in the manufacture 
of pile fabrics.” 

724. Samug. Fox, Stockbridge Works, Deepcar, and JAMES CHESTERMAN, 
Sheffield, Yorkshire, ‘‘ Improvements in stays or corsets, and in the 

f of steel employed therein, and applicable to other articles of 
dress,” — Petitions recorded 5th April, 1858. 

726. Lovis Tetar VAN Exven, Clapbam-road, Surrey, ‘ Improvements in 
apparatuses for raising and lowering weights and bodies,” 

723. Henry WETHERELL and GrorGk Gray, Upper Chapman-street, London, 
“* An apparatus for preventing down draughts and currents in chimneys, 
flues, and shafts.” 

730, Joun Camr, John-street, Tysoe-street, Clerkenwell, “An improved 
construction of expanding portfolio.” 

732 Cartes Henry Caapsurn, Liverpool, Dancashire, ‘Improvements in 
pressure gauges.” 

734. JuLes ExckMANN, Rue Faubourg St. Honoré, Paris, “‘ Improvements 
in galvanic batteries ” 

736. Beanarp Buancue, Bordeaux, “ Using Malacca and Manilla cane 
instead of whalebone.” 

738. Joun Rose, Glasgow, Lanark, “ Apparatus for applying heat, cold, 
moisture, fumes, vapours, and other agents in medicine aud surgery.”— 
coumupication.— Petitions recordet 6th April, 1858. 

741. ANTHONY CasarTELLt and Lovts CasaxTEuii, Liverpool, L 











hi 


758. Freperick Wiliam Mowsray, Bradford, and James BRoap.ey, 
ae Yorkshire, *‘ Improvements in means or apparatus employed in 
weaving.” 

759. Wiuutam CLARK, Chancery-lane, London, “ A burner, for candles.”—A 
communication. 

760, Tuomas GREENWOOD, JouN BatLey, and Jacosp Dockray, Leeds, York- 
shire, “* Imp ts in hinery for carding, opening, straightening, 
and preparing to be spun, tow, and other fibrous materials.” 

761, Tuomas Roperts and Joun DaLe, Manch 1 hire, ‘‘ Improve- 
ments in the production of a substitute for oil used with ents, and in 
the preparation of pigments suitable thereto.”—Petitions recorded 8th 
April, 1858. 

763. Witson Ager, Rohrsburg, Pennsylvania, United States, “‘ An improve 
ment in rice cleaning machinery.” 

765. WiLL1AM Ropinson Jackson, Baltimore, Maryland, United States, “A 
self-acting railway brake.” 

767. Henry Barury and Joun Greaves, Staley-bridge, Lancashire, ‘ Im- 
provements applicable to certain h f pinning and doubling 
fibrous substances.” 

769. Hon. Wituiam Tatsot, Army and Navy Club, Pall-mall, London, 
‘Improvements in means or apparatus to facilitate the lowering and 
detaching of boats from —< vessels, which improvements are also 
applicable to lowering and ngaging other bodies,"— Petitions recorded 
9th April, 1858. 

771. Rowand Mason Oaxvisn, Great George-street, Westminster, ‘‘Im- 
pr in suspensi bridges and suspended girder ney oe “ 

773. GERMAIN Guyot, Denain, France, ‘‘ Welding broken cast-iron pieces.” 

775. Prexre Braun, Ruede Grenelle, St. Honoré, Paris, ‘‘ The application of 
an improved blowing fan to steady or portable forges, with or without 
reverberatory furnaces, as well as to ventilation in general.—A communi- 
cation from Frangois Maniquet, Lyons. 

777. Spencer THOMAS PARMELBE, Edinburgh, Mid-Lothian, ‘‘ The manufac- 
ture of improved belting for machinery or other purposes.” 

779. WiLLiaM George ARMSTRONG, Newcastle-upon-Tyne, Northumberland, 
“Improvements in the means of firing or igniting explosive projectiles.” 

781, Danist McCrak, Greenock, Renfrew, ** Imp ts in preserving 
y and bottoms and other exposed surfaces from fouling and injury or 

ecay.” 

783. ALEXANDRE MANBRE, Rathbone-place, Oxford street, London, “The 
manufacture of a colouring matter for colouring spirits, beverages, and 
a liquids from the sugar of potatoes, known as glucose and syrup ‘de 

ecule.’” 

785. AMABLE CyPRIEN TrBav.t, Paris, “ Improvements in the manufacture 
of paper-hangings, and in the machinery employed therein.”—/titions 
recorded 10th April, 1858, 

787. Samugi Bickerton, Oldham, I . “ A thermo-p 
cator for oiling shafts, axles, machinery, &c.” 

789. Tuomas Kay, Oxenhope, Keighley, Yorkshire, “ An improved method 
of producing or obtaining heat suitab'e for the singeing of yarns and 
textile fabrics, which heat is also applicable to other heating purposes.” 

791. Pierre Ratew, Paris, ‘A new vr improved machine for depositing 
grain and manure.”— Petitions recorded 12th April, 1858. 

793. Tuomas SPILLER, Red Lion-square, London, “* Exhibiting slides in the 
stereoscope, and preserving them from injury, to enable each slide to be 
conveyed to the point of view, and then after use deposit them each in its 

lace in the box, without handling or exposing the slides to the chance of 
ng soiled, keeping them always under cover in safety; a box 18 in, by 
18 in. square will hold and exhibits near 1,000 slides.” 

795, Tuomas TaYLoason Jopuine, Dunning-street, Bishopwearmouth, ‘ Im- 
provements in waterclosets,” 

797. Parire ScHarer and 
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Freperick Scuarer, Brewer-street, London, 
ings for travelling bags, portmanteaus, and 





Pp 
other like articles,” 

799. Thomas Buaks AysurorD, Britannia-road, Wadham Green, Fulham, 
“Certain improvements in the construction of carriages called omni- 
buses.” —Petitions recorded 13th April, 1858. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification. 


$41. Marc ANTOINE Francois Mennons, Rue de |'Echiquier, Paris — 
Deposited and recorded 17th April, 1858. 

842. Makc AwnToInk Francois Mennons, Rue de l’Echiquier, Paris.— 
Deposited and recorded \7th April, 1858. 

843. Marc ANTOINE Francois Menxons, Rue de I'Echiquier, Paris,— 
Deposited and recorded 17th April, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 


880. Hypotyte Mace, Paris.—Dated 20th April, 1855. 

886, RicnarD Brieut, Bruton-street, Westminster.— Dated 20th April, 1855. 

ote. - and Geores Hunter, Leysmill, Forfar.—Dated 24th 
pril, q 

892. WitLiamM HaprixeLpD, Manchester.— Dated zZ]st April, 1855. 

221. Louis ALEXANDRE Avissk, Paris.— Dated 25th April. 1855. 

946. WILLIAM Sugars, Bankside, Southwark.—Dated 26th April, 1855. 

1071, Joun HerpMay, Jelfast, Antrim, Ireland. —Dated 12th May, 1855. 

903, Josep Wnitwortn, Manchester, Lancashire.—Dated 23rd April, 1855. 

923. James WaLLack, jun., Glasgow, Lanark.—Dated 25th April, 1855. 

916. MaTTHEW ANDREW Muir, Glasgow, Lanark.—Dated 24th April, 1855. 


Notices to Proceed. 

3075. James Hoaa, jun., St. Andrew-square, Edinburgh, Mid-Lothian, “‘ An 
imp in the fi of ‘copying paper.’”—Petition rccorced 
15th December, 1857. 

3087. James Green Gipson, Ch 4 q , ud SAMUEL 
BERRISFORD, Stockport, Cheshire, ‘* Improvements in looms for weaving, 
pant of which improvements are applicable to lubricating bearings gene- 
rally.” 
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ly: 

3093. James Hitt Dicksox, Stanley-terrace, Rotherhithe, Surrey, “ Im- 
Seago in machinery or apparatus for scutching and hackling flax, 
mp and other similar fibrous materials.” 

3094. JAMES JoOsEPri! CREGKEN, Plough-road, Rotherhithe, Surrey, ‘‘ Im- 
provements in the treatment of India and China grass, pine-apple hemp, 
flax, and other similar fibrous materials, and in the machinery or appa- 
ratus employed therein.”—/etitions recorded 16th December, 1857. 

3116. Asa Lkgs and Joun CLEee@, Soho Ironworks, Greenacres Moor, Old- 
ham, Lancashire, ‘ Certain improvements in looms for weaving.” 

3120. RicHARD ARCHIBALD Brooman, Fleet-street, London, *‘ Improvements 
in signalling, in order to prevent collisions between trains upon railways.” 
—A communication from Jean Marie Joseph Degrabiel. 

$121. RictaRp ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in lime kilns, and in apparatus employed for working the same.”—A com- 
munication from A. C. Simonea.—Peiitious recorded 19th December, 1857. 

3127. Witttam Turirt and Apam Hien, Stepney, *‘ An improved self-acting 
ship’s watercloset.” 

3133, WILLIAM Hexry Myers, Whitechapel-road, London, ‘‘ An improved 
coffee pot, made of metal or earthenware, to contain coffee and milk or 
cream separately, the same being used as a chocolate pot, the same inven- 
tion being applicable to tea pots for the same purposes, made either in 
metal or earthenware, the same invention being applicable to table urns, 
and the same invention being applicable to jugs made either in earthen- 
ware, or glass, or metal, to contain spirits and water, or other liquids in 
different compartments, 

3134. JAMES TATLOW and Hgnry Hopekinson, Wirksworth, Derbyshire, 
“Improvements in railway brakes, and in apparatuses fur connecting 
shafts or rods for working breaks and signals.” 

3138. RicHarp Forp Sturers, Birmingham, Warwickshire, “A new or im- 
proved manufacture of rollers or cylinders for printing fabrics.” — Petitions 
recorded 21st December, 1857. 

3142. Morris Lanvou, Pudding-lane, London, ‘‘ Improvements in cooking 
utensil«.”— Fetition recorded 22nd December, 1857. 

3149. CuristorueR Nugent Nixox, Ramsgate, Kent, ‘Improvements in 
attaching, fitting. and securing the rudders of ships, barges, boats, and 
every other Saae of sailing or steam vessel.” 

3154. ALEXANDER VILLIAM WILLIAMSON, Provost-road, Haverstock Hill, 





“Improvements in pressure and vacuum gauges.” ° 


743. WILLIAN ARMAND GILBEs, South-street, Finsbury, London, “ An im- 
_ proved machine for corking bottles.”—A communication, 

745, WitLiaM ARMITAGE, Farnly Ironworks, and Henry Lea. Farnly, 
Leeds, Yorkshire, ‘Certain improvements in the manufacture of iron.” 
746. Richarp Wortuy, Albert-street, Regent’s-park, London, “ An appa- 

 ratus for preparing medical fomentations.” 
747 George WituiaM Baker, Park Farm, Woburn, Bedfordshire, ‘*‘ Im- 
proved signal apparatus to be applied to railways.” 
743, Wiuam Nimmo, Manchester, “ I in the facture of 
Printed woven fabrics.” 
750. James Doneety, Edinburgh, Mid-Lothian, “‘ Improvements in buttons 
oF dress fastenings.” 
751. CHARLES FREDERICK WHITWORTH, Sheffield, Yorkshire, “ Improvements 
_in signal apparatus for railways.” — Petitions recorded 7th A pril, 1858 
54. Joun Cartwricut, Shrewsbury, Salop, ‘ Improved apparatus for 
transmitting motive power for drivmg machinery.” 
755. JEORGE Davies, Serle-strect, Lincoln’s-inn, London, “Improvements 
in the manufacture of wads for ordnance.”—A communication from 
_Héber Marini, Paris 
756. Geonox Epwarp Tay.or, Oatlands, Leeds, 
oy onl, for —s the sd of cloths.” 
ef. GEORGE ROWLAND, Brussels, “ improvements in the m 
artificial whalebone,” ‘ 4 sic te 
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“Improvements in ma- 





. r ts in treating scammony 1oot and commercial 
scammony, to vbtain the active principle therefrom.”—J/etitions recorded 
23rd December, 1857. 

3159. Groner Crort, Leeas-street, and Suitu Davip Steet, Greengate Mills, 
Keighley, Yorkshire, ** Impr ts in hi or apparatus for 
combing and preparing woul and other fibrous substances,—/‘etition re- 
corded 2Ath December, 1867. 

3198. Gores Wizson, Sheffield, Yorkshire, ‘‘ Improvements in the furnaces 
or fireplaces of steam boilers.”—A communication.—Petition recorded 31st 
December, 1857. 

156. Jonn Henay Jounsoy, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture of metal pipes, and in the t loyed 





narrow goods, and in ornamentin 
March, 1858. 
673 WiLtiaM OLprFiED, Skipton, and Tuomas OapEN Dixon, Steeton, York- 
—— “Improvements in gas burners,”—/‘etition recorded 30th March, 
858. 


elastic webs.”—P.tition recorded 27th 


679. Freveaick ALBert Garry, Accrington, Lancashire, “ Improvements in 
treating certain compounds containing the colouring matter of madder.” - 
—Petition recorded 31st March, 1858 

692. ANTon1Oo P’ELeZz, Mortimer-street, 
provements in hydraulic hi 

693. EmiLe Aveustin Couerre, Dieppedalle, Rouen, France, “ Hashing 
meat with a mechanical chopping Woand. "= Weticions recorded 1st April, 


Sento, London, “ Im- 





1858. 

705, Vincent Gacuk, Nantes, France, “‘An improvement in the construc- 
tion of steam engines for the use of vessels.” 

708. Joan Henry Jouxson, Lincoln’s-inn-fields, ‘‘ Improvements in ships’ 
propellers "—A communication from Benjamin Hill, Rochester, United 
States.— Petitions recorded 3rd April, 1858. 

731. Ricuarp Hornsby, jun., Spittlegate Works, Grantham, Lincolnshire, 
* Improvements in ploughs,” 

733. H®&RMAN Sctiwierzer, Josreu Houper, and Joun Broveuroys, Scarp 
Castle, Brighton, Sussex, *‘ © ing an taining the valuable 
properties of farm yard and stable manure,”—Petitions recorded 6th April, 





1858. 

751, CHARLES Freperick Waitwortn, Sheffield, Yorkshire, ‘‘ Improvements 
in signal apparatus for railways,"”—etition recorded 7th April, 1858. 

754. Joun Cartwrieut, Shrewsbury, Salop, ‘* Improved apparatus for trans- 
mitting motive | ened for driving machinery.” 

758. FREDERICK ILLIAM Mowsray, Bradford, and James Bkoaviey, 
Saltaire, Yorkshire, “‘ Improvements in means or apparatus employed in 
weaving.” 

760. Tuomas GreEeNwoop, Joun Batey, and Jacos Dockxay, Leeds, York- 
shire, “‘ Improvements in machinery for carding, opening, straightening, 
and preparing to be spun, tow and other fibrous materials,” — Petitions 
recorded 8th April, 1858. 

781. Danix, McCrar, G k. R » “Imp nen 
ships’ bottoms and other exposed surfaces from fouling 
decay .”—Petision recorded 10th April, 1858. 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing 
of their objections to such application, at the O of the Commis- 
sioners, within twenty-one days the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
April 23, 1858. 

2381, 7d. ; 2383, Od. ; 2386, 7d. ; 2387, Rd. ; 2389, Sd. ; 2390, Bd. ; 2391, Gd. ; 
2393, 11d. ; 2394, 10d. ; 2395, 6d. ; 2397, 7d. ; 2398, 3d. ; 2309 Sd. ; 2400, Od. ; 
2402, Od. ; 2403, 10d. ; 2404, 1ld.; 2406, 8d. ; 2408, 3d ; 2400, Is. 1d ; 2410, 
Is. Gd.; 2411, ls. 4d. ; 2412, 3d.; 2413, 7d. ; 2414. 1s Td. 5 2415, Bd.; 2416, 
3d.: 2417, Gd. ; 2418, 3d. ; 2419, Is. Bd. ; 2420, Sd. ; 2421, Gd. ; 2422, lod | 
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ABSTRACTS OF SPECIFICATIONS. 


(The folloring Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. ) 


Ciass 1.—PRIME MOVERS. 
Inclading Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, fe. 

2576. WiuiaamM MacNaveurt, Rochdale, and Witutam MacNavour, Man- 
chester, ‘ Steam engives,”—Dated 8th October, 1857. 

These improvements consist, First, in an improved framing for beain 
engines, in which the beam pedestals are mounted directly on the top of 
the pillars, the entablature and spring beams being attached to the 
sides of such pillars, instead of being placed upon them. Secondly, in 
an improved combination, principally adapted for direct acting engines, 
by which the side walls of the engine house are made more effective in 
giving steadiness to the working parts than heretofore, whilst the said 
parts are more accessible, which arrangement is applicable to single or 
compound engines. By “ side walls” is here meant the walls at right 
angles to the crank or fly wheel shaft. The cylinder or cylinders and 
air pump are placed close to a side wall, with an entablature carrying 
the crank end of the fly wheel shaft, which entablature may be sup- 
ported either by piers projecting from the side wall, or by metal pillars, 
and attached to the side wall for lateral stability, the crank working in 
the space b the said b} e and the side wall, Thirdly, in 
an improved means of taking off the pressure from the back of slide 
valves, by means of a plate and a thin flexible metal diaphragm instead 
of packing. Fourthly, in an improved method of regulating the travel 
of the slide valves of steam engines, effected by a novel combination ot 
ratchets and wheels in connexion with the governor, and actuated by 
the vibratory action of the working shaft or any other convenient 
moving part of the engine. Fifthly, in an improved method of letting off 
water out of the cylinders, by means of a valve which is kept to its seat 
by the pressure of steam, instead of springs or weights as heretofore. 
Sixthly, in a novel mode of lubricating vertical and oscillating cylinders 
through the stuffing box of the piston rod, and conveying the lubricant 
to the circumference of the piston. Seventhly, in a novel mode of 
lubricating vertical or oscillating cylinders, consisting in providing or 
perforating holes through the “ sides” of the cylinder (out of the range 
of the piston) through which the lubricant is conveyed or conducted by 
a pipe or pipes to the sides of the cylinder. Eighthly, in a novel con- 
trivance for connecting one lubricating “ feeder" to two or more 
cylinders, or two or more points in one cylinder, consisting of a hollow 
screw with perforati ing a branched apparatus to the said 
feeder. 

2585. Gronor Scott, Philadelphia, U.S., “‘Steam generators,”— Dated 9th 
October, 1857. 

The improved generator is composed of a coiled tube, with each end 
beyond the coil brought in the line of the axis of the coil, and mounted 
in suitable bearings, so that the entire coil may rotate thereon as on 
j ls, and in present every part of the circumference of 
the coil to the direct action of the heat in the furnace below, and in the 
flue leading therefrom. 

2598. Groror Freperick Lomparp, Paris, ‘‘ Steam engines,”~-Dated 10th 
October, 1857. 

This invention consists in the application of two pistons working 
simultaneously into the same cylinder, in the coupling or joining of two 
cylinders to the same engine, the whole in combination with « fly wheel 
which admits the steam through its centre, when the same has produced 
its effective work, to act again on its issuing from tne periphery of the 
said fly wheel upon certain inclined planes, similar to such as ure used 
for water wheels, the said inclined planes being arranged in the inside 
of a box which encloses the fly wheel. 

2602. Ricuarp Ussuer, Rathboro, Wexford, “A machine for imparting 
motive power to threshing machines and such like agricultural imple- 
ments.”—Dated 10th October, 185 

This invention is designed fo dispensing with gearing or toothed 
wheels in machines commonly employed by farmers, and worked by 
horses, for imparting motive power to threshing machines and such like 
agricultural impl The hine which itutes this inven- 

















’ - - 
therein.”— A communication from Charles Felix Sebille, Nantes, France. 
— Petition recorded 2th January, 1858. 
255. Louris Cass, Bury, L hi *Impr in steam engines and 
steam engine boilers, and in apparatus connected therewith.”—A com- 
munication.— Petition recorded 11th February, 1858. 
438, Cuar.es Boyce, Tipton, Staffordshire, ‘‘ A new or improved anchor.”— 
‘dition recorded Sth March, 1858. 
497. James Worka., Salford, and Cuar.es Race, Manchester, Lancashire, 
“Improvements in machinery or apparatus for stretching and drying 
‘fabrics, part or parts of which said apparatus are also applicable to other 
machines wherein fabrics are required to be distended.” — Petition recorded 
12th March, 1858. 
651, Bexsamix BuRgows, Leicester; “ liaprovements in weaving webs or 





tion ists of the following principal parts:—First, one or more 
horizontal beams or levers to which horses are to be attached ; Secondly 
an upright axle, supported in a framing, and caused to revolve by being 
tached to the before ioned beam; Thirdly, an horizontal wheel 
fixed upon the aforesaid axle near the bottom thereof. The periphery of 
this wheel has a series of crutches or bent pieces of metal fixed 
to it, carrying an endless chain, which also round another 
smaller wheel, which is in connexion with the threshing or other 
machine which it is desired to work.—WNot with. 
2605. FRANKLIN Parstacx, Westbury, Wiltshire, “ Furnaves of locomotive 
and other steam boilers,”— Dated 12th October, 1457. 
This invention bas for its object to effect the combustion of smoke in 
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the furnaces of tubular steam boilers, For this purpose the, patentee 
makes use of a perforated chamber formed of fire clay or other suitable 
material, divided into compartments, and enclosing the furnace ends of 
the tubes. The gases, &c., evolved by the combustion of the fuel pass 
through the perforations, and are met by, and mixed with, currents of 
air, which effect their combustion, 

2600. WiniaamM CALveRtT, Residentiary Houses, St. Paul's, “ Obtaining 
motive power by the action of the wind.”—Dated 12th October, 1857. 

This invention cannot be described without reference to the drawings. 

2610. Propromos B, Kyisnoe.oo, Constantinople, “ Obtaining and apply- 
ing motive pov *—Dated 12th October, 1857. 

For the purpose of using compressed air as a motive power in driving 
any description of machinery, the apparatus consists of a large 
eylindrical vessel somewhat similar to a steam boiler; into this vessel, 
by pipes attached to it, the atmospheric air is compressed by means of 
any convenient compressing apparatus, until a certain degree of com- 
pression or elastic force is obtained, the compressed air acting upon a 
wheel fitted with fans, and by the shaft of this wheel motion is trans- 
mitted as a moving force for any required purpose.—Not proceeded with. 











Cxiass 2.—TRANSPORT. 


Including Railways and Plant, Road-muaking, Steam Vessels, Ma. 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2523. Henry Joun Curmpy Suakesrear, “ Carriages for military and other 
purposes.” —Dated 2nd October, 1857. 

This invention has for its object the construction of a carriage which 
the inventor calls the unirotal or one wheeled carriage, and which has 
a single wheel placed behind the body of the carriage, The weight of 
the load to be dragged is placed between the wheel and the horse 
dragging it, and the horse is attached to the wheel by shafts and traces. 
— Not proceeded with, 

2530, Gronae Wensrer Suties, Thomas Town, U.S., “ Arranging and 
reefing the sails of ships.”’—Dated 2nd October, 1857. 

This invention relates to the so arranging and working the sails of 
ships, particularly top sails, that such sails may be conveniently set or 
bent and reefed from the deck, without the necessity of the seamen's 
going aloft for the purpose. In arranging a top sail in this way, the 
mast carries in addition to the usual yard a rotary spar, set parallel with 
the yard, and fitted at each end with a spirally or helically grooved 
barrel. There are two lifts passed up the mast from the deck through 
eyes or guides in the top of the mast, the other ends of this tackling 
being respectively passed through terminal eyes on the yards, and thence 
wound round the grooved barrels on the spar. It is to this barrelled 
spar that the upper edge of the sheet is attached, the whole being so 
arranged that when the spar is turned round in one direction to wind 
up the sail upon it, the two barrels wind up their tackle in the reverse 
direction, Under this arrangement, when the halyards are worked from 
the deck, the sheet is more or less reefed by the simple action of the 
slacking off or hauling up, for the rotary barrel spar winds up or lets 
off more or less of the sheet at the will of the seaman, This arises 
from the fact that, when a hauling strain is put on by the halyards, the 
barrelled spar is turned upon its axis by the tensional action of the 
ropes upon the barrels, thus unwinding a corresponding amount of sail, 
whilst, when the reverse turn occurs, from the slacking off the reverse 
rotation of the s takes up the sheet. The lifts passing up to the 
top of the mast angwer for taking up any slack which may occur. 











“Construction of fog, wreck, 





30. Gronak Cuowen, Dippertown, Exeter, 
and other buoys.”— Dated 3rd October, 1857. 

The body of the buoy and hemispherical cover is made of wrought or 
east iron or other metal in two or more parts, and is egg shaped in 
vertical section, and each part respectively is stiffened or strengthened 
internally by feathers or ribs, and externally by flanges. The perfect 
junction of the several parts is ensured and effected by introducing in 
the usual manner yarn and red lead, or other suitable composition, and 
in addition thereto kip leather between all the joints, so that the vessel 
when bolted together will be water tight and air tight (the leather in 
the several pieces being jammed by double rows of chipping pieces.) 
The wrought iron axle is fitted with socket plates keyed on to the body 
of the vessel, in sach a manner that when the joints are packed with iron 
cement, or other suitable mater it acts as and becomes a distance 
piece, and adds rigidity to the structure. The axle is passed through 
the buoy horizontally at or about the water level (the sides of the vessel 
being bossed out or thickened to carry it) and the ends thereof are 
extended beyond, and turned to work on brass bearings fitted into a cast 
or wrought iron gymbal capped with screw lubricators to supply grease 
to the points of friction. The gymbal hangs on the axle, and is pre- 
vented from expanding, and also secured in position by split keys at 
either end, and to the centre of the curved lower portion of this casting 
a ring is attached, and the same is connected by means of a small chain 
to the lower part of the buoy (the chain being of sufficient length to 
allow the apparatus to oscillate freely, yet prevent it from swa 
much outof the perpendicular.) It is intended to arrange t 
nexion of the tight vessel so that if the apparatus is used as a fog 
buoy the slightest action of the wind or sea will impart motion to the 
bell clapper, and consequently sound a continuous alarm. ‘To a shackle 
secured to the gymbal is connected a stout mooring cable, provided with 
swivels complete, and attached to the head of a screw pile, mushroom, 
or other anchor, according to the nature of the holding ground or 
submarine strata. ‘The buoy itself is ballasted with cannon balls, and a 
manhole is provided with hemispherical cover for obtaining access, if 
necessary, tothe interior, A valve stop stop-cock is also screwed into 
the cover for rendering the vessel buoyant by charging or filling the 
same with bydrogen gas. To the head of the buoy a vertical cast or 
wrought iron standard is sceurely bolted, to the spread arms of which 
a wrought or cast iron frame is attached to carry the bell, The upper 
part of the buoy above the water line is covered in with corrugated 
sheet iron, rivetted to iron stays, and the bell also is surmounted by a 
similar hood or covering to throw out sound, The apparatus and 
adjuncts generally are covered with two ov more coats of shellac dissolved 
in wood naphtha, or with some other anti-corrosive paint or varnish, and, 
oured in accordance with the Trinity or local 
or otherwise according to 










































when finished, are e¢ 
regulations, if required for pub'ic purposes, 


taste,——Vot proceeded with, 





2547. Wittiam Ricttanpson, Ranelagh-crove, Pimlico, and G —_ sage 
AkbvSON, Copenhagen-str West, Isiingten, Middlesex, “ Partly ¢ 
wholly stop ping ‘ wes of every description when in ies Shag 

and such bre applied by the motive power.”—Dated 5th 
October, 
The patentees claim as their invention the application of br. kes to 
any description of carriage or wheeled vehicle, to be applied at any 
, from a vertical to an horizontal, inclusive, or from 90 ceg. to 
leg.. including any angle, or from 45 to 90 deg., inclusive, and the 
same to be applied by, and taken off the wheels by, the motive power, 
at the pleasure of the persen in charge of the carri vehicle, or 
motive power, or, if necessary, to apply a spring or springs to force off 
the brake after they have been applied by the motive power, Alsoa 
stop, Which is d at the end of the pole or s!.att by the person 
driving ov in charge, which stop ean be placed by dropping a block of 
wood with a spring or pulley by the coachman or driver, whereby the 
motive power can buck the carriage without the brake or brakes acting 
cr applying to the wheel or wheels; or, in some cases, a pin, or bolt, or 
clamp, con be used by the person in charge of the motive power; and 
they claim to be the first inventors for stopping railway carriages by the 
motive power, namely, by air, water, steam, or electricity. 


























“M ‘chines for raking and scraping or 
—A communication.—Dated 


2550. Micuaruy Henry, Flee'-street, 
cleaning roads, strects, ways, and places.” 
bth October, 1857. 

This improved machine, constructed according to the present in- 
vention, consists of a set of serapers (for which rakes or raking tools may 
be substituted) so contrived as to collect the mud, § as they are drawn 
along the road, but working independently of one another, to accom- 

e themselves to the irregularities of the surface over which they 

in such manner as to | 











me 
travel; 





the scrapers slightly overlap one another, 


present a continuous working surface, and the two end or outer scrapers | 
are inclined, in order to scrape the mud, &c., towards the centre of the | 
machine, and prevent its escape at the sides, 

2455. Bowand Cayenvy, New York, “ An instrument in taking aenith } 








observations at sea prem the horizon is demas of any planet.”—Dated 
6th October, 185 
The nature of. this invention is in the construction and arrangement 


of an instrument by and through which an observer at sea, through his 
quadrant, can ascertain the zenith of a planet when the horizon is 
obscured. It ists of a ic tube or tel pe, with magnifying 
and reflecting glasses, ard cross wires, running on an universal hinge 
suspended on a metallic tripod, 


2564. See Class 10. 





Cxiass 8.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2524. SypNey Doonan Hawmitroy, Great James-street, Bedford-row, 
“ Jacquard machinery.”—A communication,—Dated Ist October, 1857. 

The object of these improvements is to reduce the cards or their 
equivalents to about one-third of the size of those now in use, and 
tiereby to reduce the dimensions of the jacquard engine in about the 
same ratio. Also, by the help of these improvements, strips of paper 
may be successfully and practically employed, instead of pasteboard, 
whereas paper has hitherto been found unavailable for this purpose ; 
also by a novel arrangement of the pins or studs that hold the card or 
paper on the cylinder beam or prism, the cards, &c., may be reversed 
in a lateral direction, whereby a change of pattern is obtained with the 
same card. Another consequence of these improvements is that, when 
a wrong beat up is given, the hooks and needles are not liable to be bent. 
The main contrivance of this improved jacquard is intended to free the 
cards or their equivalents from the strain they are subject to in the 
ordinary jacquard, by the impact and collision between the needles at 
the moment the cylinder is beaten up against the points of the needles 
projecting through the holey board. This result is obtained by a motion 
which causes the needles to recede back into the holey board the 
cylinder or prism beats up. The card being then held tight between the 
holey board and the cylinder, almost in close contact with the points of 
the needles, is in such a position as to be acted upon by the needles with 
a very slight impact, when the said needles are released from the motion 
aforesaid, and allowed to enter the holes of the card under the impulse of 
their springs as usual. 

2527. ALFRED and Henry ILuinewortn, Bradford, Yorkshire, ‘‘ Apparatus 
for combing wool and other fibrous substances.”—Dated and Octobe r, 
1857. 

This invention relates to those machines in which a travelling set of 
instruments, usually termed fallers or gills, is employed, the object 
being to effect a more perfect cleaning of that part of the tuft which is 
to be drawn from the said fallers or gills. To effect this the patentees 
employ one or more supplementary combs, which are caused to enter 
the material at intervals, so as as to effect a more perfect combing, and 
then to withdraw therefrom. Secondly, they impart to the usual combs 
or gills an intermittent, instead of the constantly travelling motion now 
in use. Also their invention consists in a method of fixing the teeth 
of gills and combs where two or more rows are used. The invention 
cannot be described in detail without reference to the drawings. 





2531. Peter Kerr, Paisley, N.B., “Preparing and finishing threads or 
yarns "—Dated 2nd October, 1857. 

This invention relates to machinery or apparatus to be used for 
preparing, polishing, and finishing threads or yarns, the object of the 
improvements being the securing of a superior polishing or finishing 
action upon the yarns or threads by means of the conjoint action of 
frictional tension and heat. In carrying out these improvements in 
practice, it is preferred to use an open vertical framiag of parallel side 
standards, carrying bearings for the support of the different horizontal 
shafts of the apparatus. These shafts are driven by central pulleys, the 
actual finishing parts being upon the overhanging portions of the shafts, 
extending beyond the limits of the central framing. This arrangement 
forms or involves four several thread-carrying pulleys, two on an upper 
and two on a lower shaft, over which the thread in the hank is stretched 
in two separate sets one on each side of the machine, the hanks being 
suitably distended by weighted levers or other tensional apparatus. Both 
of the shafts are actuated directly at the proper speed from the prime 
mover, so as to carry around or along the hanks at the velocity best 
suited for the effect to be produced. The rubbing, polishing, or 
finishing action is given to the thread hanks by means of two separate 
revolving rubbers or frictional operators, set in pairs upon the ends of 
corresponding horizontal shafts, which are made to revolve at a high 
velocity in a direction corresponding with the traverse or passage of the 
hanks. These polishers are so disposed that in each pair working upon 
one set of hanks there is one such polisher or frictional operator in the 
interior of the hanks, that is, embraced by the parallel lines of the 
threads, and one polisher outside, or wholly exterior to the hanks. In 
this way both sides of the threads are fuily operated upon, The 
polishers consist of numerously vaned arms set upon hollow shafts or 
tubes, open at the ends to the atmosphere, and having lateral slots in 
them, so that air passing in at the tube ends is forcibly discharged 
through the slots by the vane action against the passing threads, and this 
air, being itself heated by the severe frictional action of the parts, aids 
very materially in drying the primarily starched threads, and completing 
their finish, The vaned arms are each terminated by a longitudinal bar 
of metal forming the actual rubbing surfaces, and the continuous vane 
polishers are geared together to work in concert, so that the vanes of 
each work into the intermediate spaces of the other, and the lines of 
threads being between them, the frictional action is materially 
heightened, owing to the opposed resistance of the vanes. And, in 
order still further to improve the frictional effect, the vane bars are 
formed with transverse grooves, or with annular grooves all round them, 
so that they can be used on any side, The effect of this is that the 
vanes grasp or embrace a greater extent of surfaces of the threads, and 
they thus operate in a more rapid manner than plain bars, 





2552. Josrru Enauanxp, Beverley, “ Washing machines.”—Dated 2nd Ccto- 
ber, 1857. 

This invention relates to washing machines which may be used, not 
only for household purposes, and in public laundries, but also in the 
cleansing of fibrous materials and fabrics in, or previous to, the process 
of manufacture. The improved washing machine consists of a rectan- 
gular vessel of any suitable material, in which are placed two vertical 
frames containing transverse horizontal rollers capable of moving on 
their axes. These rollers may be grooved vertically, or they may be 
plain. Between these frames is placed a third frame fitted with transverse 
horizontal fixed bars, which may be either grooved vertically, or they 
may be plain. To this last mentioned frame an up and down motion is 
communicated by means of a lever; or in large machines by means of 
an axle cranked near the ends of the vessel worked by a hand winch, 
and connected with the frame by means of connecting rods. A groove 
or guides are employed to retain the middle frame in its proper line of 
Or any other suitable mechanical means may be employed for 
The articles 





motion, 
the purpose of giving the requisite motion to the frame. 
to be washed are placed in the vessel on each side of the middle frame, 
between it and the onter frames, and the washing action is effected by 
causing that frame to move up and down by the means aforesaid, so as 
to rub the articles against the rollers of the two outer frames. Springs 
are applied to the two outer frames, such a way that they are kept 
pressed up against or towards the middle frame, or against any articles 
which are undergoing the operation of washing. Besides being fur- 
nished with horizontal bars, the middle frame is furnished with studs 
placed on its top rail, so as to keep the articles which are being washed 
under the water. These studs are placed opposite to the grooves in the 
rollers of the side frames, so that it may be made to move vertically. 
In one modification of this machine the inventor employs only one 
frame with revolving rollers in addition to the frame which is above 
called the middle frame, and which has an up and down motion com- 
municated toit. In this case he places the two frames nearer one end 
of the rectangular washing vessel than the other, and the space on that 
side of the vessel which is opposite to the frame with the revolving 
rollers may be used for the purpose of soaking the articles to be washed 
previous to the operation of washing. He proposes to place on part of 
top of the vessel a fluted board or cover, which can be removed at 
pleasure, and this may be employed in the operation of soaping the 
articles to be washed. A wringing machine may be easily combined 
with this washing machine, and in that case the middle frame of the 














wniaaee machine may be moved the same train sas te wheel ounee that 
actuates the wringing machine.— Not proceeded with. 

2537. WinLiAM and Tuomas Ritey, Greetland, Yorkshire, ‘* Apparatus for 
‘saving’ or covering the lists of textile fabrics previous to the dyeing 
of such fabrics.”—Dated 3rd October, 18 

This invention relates to the covering of the lists or edges of textile 
fabrics to prevent their taking the dye during the process of dyeing such 
fabrics, and technically known as “ saving.” which has heretofore been 
effected by the employment of females to sew a web or binding of some 
other material around the edge or list of such fabrics, but which the 

accomplish by hinery as follows :—On suitable framework 
they arrange rollers, over which the fabric is caused to travel with the 
webbing to a series of guides or apparatus, which in succession turn up 
the edge or list of the fabric and webbing, and by degrees form a fold, 
lap, or roll on the edge of the fabric, with the webbing outside, thus 
forming a binding or covering to the list. Reciprocating motion is 
given toa needle supplied with suitable thread, which is caused to pass 
through the fabric at or about the inner edge of the fold or roll, when a 
fork, or other suitable instrument takes hold of the thread and holds it 
until the needle is withdrawn, and which then carries or turns the 
thread in a loop around the fold or edge of the fabric to a point on the 
other side, where the needle will pass through the loop previous to its 
next insertion into the fabric, and thus links the last stitch with the 
succeeding one, the fork or other instrument again taking hold of the 
thread when passed through the fabric, carrying it around the edge or 
list, as before, and so on. 
2566. J AMES Warburton, Addingham, Yorkshire, ‘‘ Combing wool and other 
bres.” —Dated 6th October, 1857. 

For these purposes when using two circular or endless combs which 
come together, or are constantly in contact at a point during their rotation 
or movement, and whereby their separation the wool or fibre (previously 
held between them across the point of contact) is combed out, part 
being taken by one comb and part by the other, various modes of feed- 
ing the fibres into such combs have before been resorted to. One part 
of this invention consists in feeding the wool or fibres, either in the 
form of detached tufts or quantities, or otherwise, into one of the combs, 
and then to lift up the projecting fringe of fibres, so that the same may 
pass over the teeth of the other comb where the two combs are in con- 
tact, and there to press the fibres by a brush or other instrument in 
amongst the teeth of the combs where in contact, so that as the combs 
separate the fibres may be combed out, and be divided between the two 
combs in such manner as to admit of the wool or fibre being drawn out 
from each of the combs by suitable drawing apparatus. Another part 
of the invention consists of placing numerous slivers of wool or other 
fibres around a cylindrical or endless holder, arranged to rotate together 
with the bobbins or instruments on which the slivers are wound. The 
numerous slivers of fibre are laid parallel, and are retained to the 
cylinder or endless holder by a band or bands, which go round with the 
holder and at the same speed. The band or bands are arranged in 
such manner as constantly to relieve part of the slivers from pressure 
when they arrive opposite a particular point or points, so that such part 
of the sliver may be moved forward a short distance, and thus be caused 
to protrude to a greater distance than previously beyond the cylindrical 
or endless holder, ‘The band or bands are then caused to press the 
slivers against the holder till the protruding parts have been cleaned or 
combed, which it is preferred should be accomplished by a circular or 
endless com> moving obliquely, or at an angle to the projecting parts of 
the slivers, and such comb may be arranged simply to work or clean the 
projecting fibre, or it may be arranged so as to rob the holder, and to 
admit of the application to the comb of a suitable drawing apparatus to 
draw off a sliver therefrom. And there is also a comb affixed around 
the cylindrical or endless holder, in amongst the teeth of which the 
fibres are placed, excepting where the band or bands relieve the fibres 
from pressure, the fibres being then lifted from amongst the teeth of the 
comb in order that they may be fed or moved forwards a distance by a 
rake or suitable instrument, and the fibres are returned or passed 
amongst the teeth of the comb immediately after being so fed forward 
adistance. Suitable drawing apparatus is applied to draw off a sliver 
or slivers from the rotating holder after the fibres projecting from the 
holder comb have been combed or cleaned, by which means part of the 
wool will be left in the forward end of the several slivers, and where 
such drawing takes place the band or bands are caused to relieve the 
fibres from pressure. Modifications of the arrangements before described 
are also included in this invention, 

2552. James Combe, Belfast, ‘‘ Machinery for hackling and preparing flax 
and other fibrous substances, ”"—Dated 5th October, 1857. 

This invention consists, Firstly, in the application of pressers to that 
class of hackling machines which cut on one side of the stricks of 
flax at a time. Secondly, in applying to hackling machines more 
than one series of gradations of hackles, and in using, for hack- 
ling the end portions of the stricks of flax, finer hackles than some 
of those which follow for hackling the middle portions nearer the 
holders, The object of both this and the first head of the invention is 
the same—namely, to operate on or hackle more completely the end 
portions of the stricks of flax before the middle portions are acted on, 
and thereby to get a larger proportion of dressed flax, and more fibres 
than have hitherto been obtained. This mode of operating on flax is 
applicable to hackling machines whether they act on only one or both 
sides of the flax at a time, or to a combination of the two modes of 
action in the same machine, The Third part of this invention is an 
improvement in a hackling machine known as the double sheet or Ardill 
and Pickard’s machine, which is a modification of a machine patented 
many years since, and manufactured to a considerable extent by Joshua 
Wordsworth and Co., of Leeds. It was a defect in Wordsworth’s ma- 
chine that the large circle made by the points of the pins of the hackles 
prevented them from penetrating the flax close to the holders, and there- 
fore a considerable portion of the pendent flax was not acted upon by the 
hackles, which caused a loss of yield. Now the present invention is in- 
tended te remedy this defect, and at the same time the defect of Ardell 
and Pickard’s machine. These objec's are obtained by making the 
hackles so as to do their work, when supported by the leather sheets or 
bands which are used in these machines, without the use of the bars 
extending behind them, which have hitherto been used in this class of 
machines. The removal of these bars allows the hackles to be brought 
nearer the centres of the rollers over which the sheets pass. The 
patentee claims, First, the use of pressers acting as described for the pur- 
pose of keeping the fibres in contact with the hackles. Secondly, apply- 
ing to hackling machines for hackling the ends of the stricks finer 
hackles than those which follow for hackling the middle portions of the 
stricks, such hackles being attached in vertical sheet machines to shorter 
sheets than those used to carry the other hackles, and in cylinder or 
single machines the holders, when bringing the stricks under the action 
of those finer hackles being supported on higher steps or ledges than 
the adjacent holders. Thirdly, the means described by which he is 
enabled to reduce the diameter of the circle described by the points of 
the hackle pins, cause them to penetrate the flax close to the holder in a 
certain and definite curve, and at the same time obtain in a very simple 
manner an easy motion, capable of being driven at any required speed 
with a great reduction of wear and tear. Fourthly, the application to 
preparing machines of gill sheets and rollers constructed as described, 
whereby he is enabled to bring the gills near the bite of the drawing 
rollers, work them at any required speed, and reduce the cost of keeping 
them in repair. 

2570. ALEXANDER Boyp, Lees Brook. Oldham, “‘ Machinery for spinning and 

doubling.”—Dated sth October, 1857 

The nature of this invention consists, First, in an improved copping 
motion or combination of machinery applied to the carriage of a mule or 
other machine for spinning or doubling, for building the cops on the 
spindles. Secondly, in an improved regulator or combination of ma- 
chinery for governing the speed of the spindles of machines for spinning 
and doubling, when winding on according to the diameter of the cops; 
and Thirdly, in an improved combination of parts, applicable to the 
machines for doubling called “turners,” for holding or retaining the 
yarns during the operation of wiading them on the spindles. 

-_ SauuxL WALMSLEY, Heaton Norris, Lancashire, “‘ Footsteps for up- 
ght shafts and spindles.” — Dated 9th October, 15 
This invention consists in forming the upper part of the footstep 

conical, and in connecting the upper to the lower part by one or more 
holes, so that the lubricating material that escapes from above may de- 
seend to the bottom part of the shaft er spindle to be lubricated, Ths 
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patentee also proposes to make the conical part, or that part of th® 
footstep in which the shaft or spindle revolves, capable of being detached 
from the lower part, to facilitate repairs, and to allow of a piece of glass 
or other suitable material being placed at the bottom of the footstep. 

2594. CHartEs Barnarp and Joun Bisuor, Norwich, ‘* Washing machines.” 
—Dated 10th October, 1557 





$57. 

This invention consists of a tank or cistern to hold the water or wash- 
ing fluid mounted upon a suitable stand, and of a cage or basket to 
contain the clothes to be weshed. The cage is open at the top for the 
reception of the clothes, which are laid evenly upon the bottom of it; 
a fixed cover is then placed over them, and held by a bar above the level 
of the water in the tank. An up and down motion is given to the cage by 
cranks, connecting rods, and guides, or by a lever, according to the size 
of the machine. On the descent of the cage the linen is immersed in 
the washing fiuid, and on its ascent squeezed against the under side of 
the fixed cover, which alternate washing and squeezing is continued 
until the linen is sufficiently clean.— Not proceeded with. 

2595, Francis ALTON CALVERT, Manchester, “ Machinery for ginning cotton, 
and for burring and cleaning cotton, wool, aud other fibrous materials.”— 
Dated 10th October, 1857. 

The nature of this invention consists in certain improvements upon 
the machinery for ginning, burring, and cleaning, for which fermer 
letters patent have been granted to the patentee. The fine toothed 
comb or wire cylinders, described in the specification of the said letters 
patent, are made with longitudinal combs, or by winding flat toothed 
wire closely round a roller; in both these cases the seeds, motes, ond 
other impurities are lisble to be cut or broken by the teeth when acted 
upon by the guard. Now the present improvements consist in obviating 
this defect, by making the surfaces of cylinders employed in ginning, 
burring, and cleaning with smooth blank spaces between the cireular 
or spiral coils of teeth, the width of the said blank spaces being 
regulated accordirlg to the material to be operated upon. He prefers to 
make the teeth project slightly above the plain surface, and a recess is 
or may be formed at each side of the teeth for the fibrous material to 
enter into; the plain surface forms a bed for the seed or other foreign 
matter to bear against, whilst the fibres are separated therefrom by the 
teeth and the action of the guard, 

2599. ALFRED Barwow, Leeds, “ A jacquard apparatus, dispensing with the 
use of cards, and the usual mode of designing for figured weaving.”— 
Dated 10th October, 18! 

Tne principle upon which ordinary figured weaving is effected is 
simply by weaving the surface of the design in one or more varieties of 
tweels, satins, or grounds different to that in which the plain portion of 
the fabric is woven. These tweels, satins, and grounds are usually com- 
posed of from two to eight changes only in the intersections of the warp 
and weft, and it is the repetition and combination of these few changes 
that occasion so much labour in the preparation of the design, and trans- 
ferring the same to cards, or equivalent contrivances required in figure 
weaving, Now the object of the present modification of the jacquard 
loom is to produce these various tweels, satins, and grounds by self-acting 
means, by which contrivance an outline only of the design is required, 
the repetition and combination of the tweels, satins, and grounds being 
effected by the machine itself. This invention cannot be described in 
detail without reference to the drawings. 

2607. Gzorar Brarp, Pall Mall, “ Mechanism for producing impre 
oa paper or other surfaces.”— Dated 12th October, 1857. 

The nature of this invention consists of a moveable or other pad or 
pads, or inking cushion or cushions supplied with ink or other suitable 
colouring matter, anda roller or rollers to rub against the same, and take 
up the ink or colouring matter, and pr against the impression, die- 
type, or block; the same to be worked by connexion with a plunger, at 
the end or bottom whereof is a frame or receptacle to contain the 
aforesaid impression, die, type, or block, For working this mechanism, 
motion is to be communicated by the hand applied to a lever, or by 
engine power. By the befcre-mentioned arrangements a good impression 
may be produced on the paper or other surfaces with certainty and 
celerity. 

2612. Witt1am Broores, Chancery-lane, ‘Combing wool and other fibres. 
—A communcation.—Dated 13th October, 1557. 

The fibre to be combed is, according ‘o this invention, fed between 
pairs of rollers, one of each of which pair has rotary motion given to it, 
whilst the other is capable of receiving motion therefrom in order to nip 
and draw forward the fibre; but the upper of each pair of rollers is 
carried by a frame which has a lifting movement given to it, to raise 
those rollers from the fibre, when, by no nip thereof taking place, the 
fibre will remain stationary; and to assist the fibres in remaining 
stationary, as also to aid in cleansing them, there are comb teeth which 
rise into the fibre between and in front of these rollers, by which 
arrangement the feeding of the fibre to the combing means will be 
intermittent. The fibre is fed on tocomb teeth and another set of teeth 
pointing in an opposite direction then penetrates it, when the comb teeth 
thus holding the fibre recede, drawing out a quantity from that held by 
the feeding means, and which becomes cleansed at one end by being drawn 
through fine tecth in front of the feed rollers. These holding teeth 
then take the fibre to an endless comb, and they are drawn off therefrom 
by suitable means, The holding combs are carried by arms actuated so 
as to govern their action in entering and leaving the fibre. 

2620. James Yates, Littie Bolton, Lancashire, ‘‘ Appé is used in pre- 

ring and spinning fibre jals.’—Dated 13th October, 1857. 

This invention relates to improvements in top rollers used in roving, 
slubbing, spinning, and other frames, and consists of making one of the 
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bosses loose and the other fast on the spindle, so that if one of them | 


should be made a little larger than the other in the process of covering 
each of them will regulate or adjust its own speed ‘The inventor makes 
the spindle of the ordinary shape and construction, but on that end 
which has the loose boss he cuts a thread on which he screws a nut to 
fill up the end of the boss, and keep it on the spindle, as well as to 
prevent the lubricating matter running out or off it on the work, and 
also the flyings from fastening the loose boss, 
lubricating matters at the neck between the rollers in the usual manner. 
— Not proceeded with, 

2629. Joun MippieTon, Hyde, Cheshire, and Winuiam RyLance, White- 
field, near Manchester, “* The application of a certain metal or material 
to the manufacture of shuttles, bobbins, and tubes.”—Dated lith 
October, 1857. 

The patentees make or manufacture all kinds of shuttles used for 
weaving, and all kinds of bobbins and tubes used for wind'ng on the 
yarn or thread, as well as small tubes for building on the cops in the 
spinning and doubling processes of malleable cast iron. 









Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, &e. 
2632. Jonn Crorr Promuky, Maidstone, Kent, ‘‘ Drying malt,” &¢.—Dated 
lith October, 1857. 

This invention consists in a method of drying hops, and other produce 
by heated air, introduced or made to act, at the surface, addition to 
the ordinary method of drying hops, malt, grain, and other like " 
by causing currents of heated air to penetrate through them. In 
addition to the drying, this method of introducing heated air to act on, 
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the surface of the goods, carries off the damp and moisture arising from i 


the ordinary method of drying, and enables the patentee to dry goods in 
a shorter time, and to ensure a better quality, in such goods as hops 
than if only dried by the means now generally practised. The patentee 
fixes a partition round the drying chamber, in front of the walls, and in 
the space between the partition and the walls he drives or passes up 
heated air, which is directed upon the top of the gcods resting upon the 
ordinary open drying floor, and into the space between the surface of the 
goods and the ventilators or outlet in the roof of the drying chamber, 
This heated air is applied in addition to the heated air now sent up 
through the hops or other goods which rest upon a perforated or open 
floor or support. 


Ciass 5.—BUILDING. 
Zncluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 





2598, Groner Minixr, Salford, Lancashire, “ Apparatus for heating and 
ventilating.” —Dated 10th October, 1857. 
The nature of this invention eonsists in an improved apparatus for 


He supplies the oil or | 





heating, and in so arranging the air p ges in therewith 
that the room or building in which the beating apparatus is placed is 
effectually ventilated. The fire grate ofthe heating apparatus is capable of 
being closed all round, so that the air to keep up combustion enters below 
the grate. The products of combustion are conveyed to a dome or chamber, 
and then pass downwards to the off pipe, and into the flue or chimney. 
The dampers or valve for regulating the escape of the smoke and the 
admission of air are so arranged, that when the supply of the air is shut 
off from the fire grate, the passage to the flue or chimney is enlarged, 
thereby increasing the ventilation. —Not proceeded with. 





2601. Ronert Porter and James Porter, Blackburn, “ Machinery for the 

manufacture of bricks.”—Dated 10th October, 1857 

The moulds for the formation of the bricks are arranged horizontally 
around a spindle, and are caused to revolve by means of a star wheel, or 
by suitable tooth gear. The moulds are fitted with loose bottoms, for 
the purpose of delivering the brick after its formation therein, These 
said loose bottoms are actuated by a lever, to which are fitted a sponge, 
sand, and oiling apparatus, for the purpose of lubricating the brick 
mould, and facilitating the easy delivery of the brick after its formation. 

The clay from which the bricks are formed may be prepared in a pug 

mill, After preparation, it is placed in a box arranged in front of the 

moulds, into which it is forced from the box by means of a plate attached 

to a rod worked by a crank or eecentric. The shaft on which the 
moulds are fixed is then actuated by a star wheel, or suitable tooth gear, 
causing it to perform a portion of a revolution intermittently, whereby 
the top of the mould, which was presented laterally to the clay whilst in 
the act of receiving it from the box before mentioned, is brought down- 
wards, and at the same time another mould is brought opposite to the 
box to be in like manner filied with clay. The moulded clay is removed 
from the bottom mould, which has been filed and moved downwards by 
means of a lever acting upon its loose bottom, which is coupled with 
the lower bottom of the opposite or top mould, whereby such moulded 
clay is forced out and deposited upon an endless band running on 
rollers arranged for that purpose, by which it is carried away 

2604. Freoerick Mortimer Burien, New York, “ Ventilators or wind 

guards for chimmeys and other purposes.”—Dated 10th October, 1857. 

On the top of the flue or space to be ventilated the inventor places a 
pipe or tank, and has an annular base flange around the outside of said 
pipe or tank a short distance below the top of the same, and on this 
annular base flange he places vertical radial guards (say six in number) 
extending rather more above than below the top of the pipe or trunk, 
and the inner and upper ends of these vertical radial guards sustain a 
dise that is above the upper end of the pipe or trunk. An outer guard 
surrounds the said vertical radial guards, and its lower edge is on the 
line of the top of the pipe or trunk, and the upper end of the said 
outer guard is contracted so as to have an opening of the same size as 
the vertical pipe or trunk. The size of the outer guard is such that 
there is a space of twice the area around the upper end of the said pipe 
or trunk as the area of the said pipe or trunk itself, so that there is 
always ample space for the escape of gases, as well as for the escape of 
any wind that may blow into the ventilator, and no wind can blow down 
the ventilating pipe or trunk.— Not proceeded wit. 








2633, Goprrey Ruoprs, Dublin, “Camp or field tent without any centre 
support or pole.”—Dated 14th October, 1857. 

Instead of using as is now customary the objectionable contrivance 
of a central pole or poles to take the strain of the tension ropes over 
which the canvas is stretched, the patentee constructs a frame work of 
pliable ribs or laths composed of wood, iron, or other suitable material, 
the upper ends of which are inserted into sockets made in a circular or 
other shaped head piece of wood or metal, and capable of being readily 
removed therefrom, while the other or ground ends of the ribs or laths 
are passed through loops made in an endless band or strap, composed by 
preterence of double twisted rope; a parabolic or other curvilinear 
formed frame is thus made, capable of receiving and supporting a 
suitably shaped canvas covering, which, when placed over the frame, is 
secured thereto, and the ground band being pinned to the ground the 
tent is held securely in place. 





2539. Jomun HARLAND, Neweastle-on-Tyne, “Improvements in purifying 
and cleansing clay, and in the manufacture of bricks, tiles, and similar 
articles therefrom,”—Dated 9th October, 1857. 

According to the ordinary method at present in use the clay is con- 
tained in a stationary box fitted with a travelling ram for forcing it 
through suitable dies, or between bars at the end of the box, according 
to the article tobe made. But according to this invention the clay is 
contained in a travelling box running on anti-friction rollers, and im- 
pelled by means of a rack and pinion, or other suitable mechanical con- 
trivance, for the purpose of forcing the body of clay against the dies or 
bars employed for shaping or purifying it. These dies or bars are fitted 
to the framing of the machine, and are so disposed as to admit of the 
box passing along each side of them during its forward motion. The 
lid of this box is fitted in grooves, and as the box moves forward the lid 
is held stationary by bearing against the bars or dies, whilst the box 
with the clay continues to travel onwards, and forces the clay through 
the moulding dies or bars. It is thus obvious that an immense reduction 
of friction is obtained, as the mass of clay is never required to move or 
rub against the sides of the box, The purifying of the clay is accom- 
plished by forcing it through a grating of any desired degree of fineness, 
placed either in the lid of the box or at the ends thereof, so that on 
starting the machine the clay will be forced through such gratings, 
which are made sufficiently fine to exclude smatl stones, &e. This puri- 
fying process may be carried on simultaneously with the manufacture of 
bricks or other articles, one box being kept for purifying and another 
for brickmaking. A contracted aperture and compressing roller may 








be used in order to render the bricks more solid and compact, and to | 


finish off the faces and edges of the bricks with greater nicety. 


Cass 6.—FIRE-ARMS., 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements 
of War or for Defence, Gun Carriages, Se. 
2615. Epwarp Deane, Arthur-street, London, ‘* An improved weapon.”— 
Dated 13th October, 1357. 
This invention consists in an improved weapon formed by combining 
a sword with a revolving or other pistol, The stock of the pistol is in 
the shape of an ordinary sword handle, and the guard forms at once 
the trigger guard, ana guard to the back of the hand, as in an ordinary 
sword. The rear end of the blade fits into a channel cut for its re- 
ception in the front of the revolving chumber bearing, and a ring upon 
the beck of the sword blade is passed over the end of the pistol barrel 
near the muzzle,—Not proceeded with. 





2625. Joun Fre_tp Swineury, Birmingham, “ Fire-arms.” —- Dated 14th 
October, 1857. 

This invention consists in the mode hereafter described of constructing 
the locks of fire-arms, so as to facilitate the action of the main spring 
ou the tumbler, and increase the readiness of the discharge of the 
tumbler, and with it the lock or hammer. For this purpose the arm of 
the tumbler and the swivel are so constructed and arranged on the lock 
that the three points consisting of the centre or pivot of the tumbler, 
the connecting pin of the tumbler arm and swivel, and that of the latter 
with the end of the main spring, shall be equidistant, and a line through 
the centre of the tumbler arm shall form an angle of about : 
deg. or thereabouts, with and below (for a front action lock, but for 
a back action or pistol lock above) a horizontal line through the centre 
or pivot of the tumbler when the lock is at rest, Also, when the 
tumbler is raised to “cock,” the tumbler arm wiil have moved through 
an are of about 58 deg., or thereabouts, so as to form an angle of about 
35 deg., or thereaboats, with and above (for a front action lock, but for a 
back action or pistol lock below) the said horizontal line, thereby causing 
the main spring to pull light or easy at “ cock,” from the acuteness of the 
angle formed between the tumbler arm and the swivel at such time. 
The stud of the main spring should be placed upon the extreme end of 
the turn, cr upon the long or swivel side of the same, and is so placed 
on the plate of the lock as that the stad will form the true centre of the | 
cirele, the segment of which is dessribed by the end of the swivel on the 
tumbler being raised from a position of rest into “ cock.” | 

2630. Tuomas Reste.., New Kent-road, London, “ Improvements in 
breech-ioading firearms, in projectiles, and in cartridges for breech 
loading arms.” —Dated l4th October, 1357. 

This invention consists, First, in constructing and arranging the 

breech-leading firesarms as followsi—The patentee eonstructs the 














breech of a piece separate from the barrel, the barrel being shortened 
for the purpose, and the patentee connects the two by screw threads, 
While the breech piece is apart from the barrel, he forms a dovetailed 
longitudinal channel at the rear end of its upper side, and into this 
channel fits a sliding piece of corresponding form. The breech piece is 
then bored out, the cut being made partially on the fore end of the 
sliding piece, and a short cylindrical plug is driven into the end of the 
bore, and the sliding piece is then removed, A thin tube of German 
silver, rendered slightly collapsible by means of a slot along its lower 
side, is then inserted in the bore with a thin plate of lead between it and 
the plug, the three being screwed together. The tube is cut away upon 
its upper part to receive the charge. This rear end of the breech piece 
has a vertical slot formed in it, and this slot receives a disc or wheel 
furnished with teeth, which act upon pins placed across a recess formed 
in the rear and underside of the sliding piece. A lever is connected to 
the axis of the disc or wheel, and, by means of this lever, motion is 
imparted to the sliding piece in order to open and close the breech 
chamber. The lever is formed with a curved end which drops upon 
the barrel, and resembles an ordinary band. The end of the axis of 
the dise is so adjusted to the tumbler of the lock (which is of the usual 
kind) that the hammer cannot discharge the cap, except when the 
breech is properly closed. Or the patentee forms a breech chamber at 
the rear of the barrel, and upon the axis of the lever he fixes a bolt, by 
the turning of which he inserts the breech closer into and withdraws it 
from the rear end of the barrel The improvement in projectiles 
consist in casting lead or other soft metal round an iron, or steel, 
or other hard metal core, made like an ordinary serew, or like a 
shaft, He thus ensures great penetration witbout injury to the rifling or 
to the band of the arm from which the projectile is fired. The im- 
provement in cartridges consists in forming them in two or more parts, 
held together by the paper or other case used to hold the powder, He 
is thus enabled to use a breech loading arm where there is a very short 
aperture in the breech chamber, 


CLass 7,—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2631. Joseriu Parker, Southampton, ‘ Venctian and other similar blinds,” 

—Dated Lith October, 1857. 

This inveation consists in fitting the plates or louvres composing the 
blinds in pairs or double sets in a frame, which is acted upon from the 
side or other convenient part of the blind, and by the moving of which 
both sets of plates or louvres are wholly or partially opened or closed to 
the extent desired. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

2616. Tuomas Brun, Plaistow, “ Alkaline salts,"—Dated 13th October, 
Sel. 

This invention consists in passing the volatile products from the 
destructive distillation of leather, bones, or other animal substances, 
through vessels containing sulphuric or hydrochloric acid, until the acid 
is saturated; afterwards the liquid is removed from the vessels and 
evaporated, so as to cause the sulphate or muriate of ammonia to 
crystallise. The patentee also proposes to obtain salts of ammonia from 
the material used in the purification of coal gas, and consisting of oxide 
of iron mixed with other substances, 

2619. Vincent WaNostrocit, St. Swithin's-lane, London, “ Obtaining fatty 
and oily matters by distillation.” — A communication, — Dated 13th 
October, 1857. 

This invention consists in using a retort, set in the same manner as 
an ordinary gas retort, and furnished with iron rails inside, so as to 
facilitate the introduction of a wagon containing the schist or other 
material to be distilled. The heat is regulated so as to cause fatty and 
oily vapours to be produced, but not to such an extent as to volatilise 
the tar or other similar product. The vapours are conducted by a pipe 
proceeding from the bottom of the retort to a condensing vessel. The 
bottom of the retort is sloping, so that the tar or other fluid product 
may be prevented passing into the condenser by flowing through a 
branch pipe proceeding downwards into a receiver. — Not proceeded with, 

2621. WILLIAM SuARMAN, Sheflield, “ Metallic compound applicable to the 
manufacture of various useful and ornamental articles,”—Dated 13th 
October. 1857. 

This invention consists in mixing zine with lead and tin in the pro- 
portions from 10 to 18 per cent, of zine and lead, with 64 to 80 per 
cent, of tin, This is to be effected by first melting the zine at as low a 
temperature as possible; then adding the tin gradually, taking care at 
each addition to ensure perfect admixture of the metals, by stirring with 
a piece of green wood; the lead is next added, stirring meanwhile as 
betore, and the metal may be cast into any desired form. For soldering 
the above metallic compound the patentce uses an alloy of two parts tin, 
two parts lead, and one part bismuth.—Vot proceeded with, 








Ciass 9.—ELECTRICITY.—None, 





CLass 10,—MISCELLANEOUS, 
Including all Paients not found under the preceding heads. 


2506. WinuiaM Epwarp Newton, Chancery-lane, London, “ Apparatus for 
igniting gas or other lamps,”—A communication, — Dated 20tu September, 
857. 

The object of this invention is to light a gas or other burner for the 
purpose of illumination by a current of electricity, in such a manner 
that after ignition has been produced the conductor of electricity shall 
not be exposed to the injurious effects of the flame, and to this end the 
said invention consists in effecting this by combining with a gas or other 
burner or barners a vibrating electric conductor, which shall pass in 
close proximity with gas to be ignited, and after producing ignition pass 
off beyond reach of the flame. And the invention also consists in 
letting on and shutting off the gas from a burner or burners, by the 
motive power of an electro-magnet, combined with a suitable valve or 
equivalent device for opening and closing the aperture or apertures 
through which the gas is supplicd in combination with a vibrating 
electric conductor, 





2507. Winuiam Fi 


warp Newton, Chaneery-lane, “ Apparatus for measur- 
ing gas,” a7 


A comumunication,— Dated 29:4 September, 1857. 

This invention consists in calculating the quantity of gas that has 
passed through a pipe or vessel of given dimensions, by ascertaining the 
progressive mentation or diminution of certain substances when 
exposed to the current of the gas, This is to be effected, First, by 
partially or wholly saturating the gas wih the vapour of some liquid, 
such as water, alcohol, naphtha, or some hydrocarbon, Second, by 
absorbing the vapour of water contained in the gas by means of some 
hydroscopic substance, such as chloride of calcium, sulphuric acid, or 
other suitable substance. Third, by the chemical reaction of a portion 
of the gas upon certain substances, such as chlorine, with which 
illuminating gas combines and forms a substance known under the 
name of Dutch liquid. Each plans will require special 
apparatus, but as some of the arrangements will be common to all, the 
inventor merely explains the apparatus required for effecting the object 
by the plan first mentioned, This consists of a vessel made of metal, 
glass, or any other suitable material, aud partially filled with the liquid 
with which the gas is to be saturated; from the upper part of the vessel 
are suspended a number of springs or threads of sone fibrous material, 
which will by capillarity absorb and draw up a quantity of the liquid, 
and present an extensive evaporating surtace to the action of the gas in 
its passage through the apparatus; a given aud accurately ascertained 
small proportion only of the gas used is passed through the apparatus, and 
this only is allowed to obtain access to the interior or absorbing part, 
while the greater portion of the gas is made tu pass through free. The 
gas in passing through will absorb and carry off a certain quantity of the 
liquid, and it is by accurately measuring or weighing the quantity that 
remains in the vessel that the amount of gas that has passed through is 











of these 











etre meen. 


Steerer serene 


Se 





cenereeaeepne ann Ae 


344 


THE ENGINEER. 





Apru, 30, 1858. 











,. ascertained. It is scarcely necessary to remark that a dial and index 
may be adapted to the apparatus to indicate the alterations of level of 
the liquid in the absorbing vessel, and consequently the amount of gas 
that has passed through the meter. 

2509. Joun Henry Jounson, Lincoln’s-inn-fields, ‘‘ Hand saw.”—A commu- 


nication. —Dated 30th September, 1857. 
This invention consists in so constructing the handle of a hand saw at 


or near the point where it is secured to the biade, that a shoulder may 
be formed on each side the blade, each shoulder being at right angles 
to the upper edge of the blade, so that a hand saw and square may be 
combined in one instrument. This instrument may also be rendered 
more perfect by marking the upper edge of the blade into divisions, and 
an ordinary scriber may be inserted into an orifice in the handle, which 
may be taken out, used, and replaced at pleasure. 


2511. See Class 3. 


2512. James Paistey, Hele Works, Devonshire, and Georoe Bertram, 


Edinburgh, “ Paper.”— Dated 30th September, 1857. 

This invention consists essentially of a system or mode of economising 
or preventing the undue waste of the raw or partially manufactured 
material employed in the manufacture of paper, The invention is appli- 
cable in various stages of the paper manufacture, but particularly in the 
routine or process appertaining to the rag engine, and that of the 
actual paper-forming machine. Hitherto very severe loss of fibre, or raw 
or partially manufactured material, has always been sustained by the 
paper manufacturer, by reason of the uncontrolled escape of the fibrous 
matter, along with the water flowing from the machines as waste. Now, 
according to this invention, the escaping water so charged with fibrous 
matter is conducted by a suitable branch pipe into the open smaller end 
of a hollow permeable rotary cone, set horizontally in suitable bearings. 
This hollow cone is composed of two end rings, with connecting links 
or bars carrying an internal wire cloth, or permeable lining. This 
supplying pipe bringing the water with the fibre therein terminates in a 
perforated branch passed into the smaller end of this cone, and as the 
latter rotates on its horizontal axis, the fluid is equally distributed in the 
interior of the cone through the perforations in the pipe. The opposite 
wider end of the cone is also open, and it is set so as to discharge into a 
stationary reservoir, The effect of the arrangement is that, as the fluid 
is thus supplied into the rotating cone, the clear water is discharged 
through the permeable material of the cone, and flows away as waste, 
whilst the fibre is wholly retained within the cone, and is finally 
discharged at the wider end thereof into the proper receiver, when it is 
removed for use in the manufacture of paper, With this arrangement 
the permeable material of the cone never gets clogged up, but constantly 
retains its sieving power. 

2515. See Class 1. 
2514. CunistoruerR Crapn Carekr, Pournemou h, Hants, ‘“ Earthenware 
pipes.”"—Dated 30th September, 1857. 

This invention relates, First, to a novel mode of constructing these 
pipes whereby greater strength and other advantages over the ordinary 
mode of constructing earthenware pipes are obtained. Instead of making 
the pipes of equal thickness throughout, the patentee proposes to flute 
them; or by other sectional forms (which may be varied at pleasure) to 
give their outer surface such corrugations or flanges as will increase 
considerably their strength without materially adding to their weight. 
He makes these flanges or corrugations run in the direction of the length 
of the pipes, and parallel with each other, thus enabling the manufac- 
turer to produce them with facility and economy. In conjunction with this 
method of making earthenware pipes he has devised a method of 
securing the junction of these pipes one with another, and which is 
effected in such manner as shall effectually render them watertight at 
such junction so soon as the joint has been made, while at the same time 
the joint will not be of that rigid and frangible nature as will not allow 
of such subsidence as newly laid pipes are liable to, and for want of 
which allowance and power of self adjustment joints sometimes become 
broken, and cannot be repaired, except by removing the damaged parts 
and relaying fresh pipes, which will of course be similarly liable to de- 
rangement and damage. The junction of the pipes is made by forming 
an annular groove at each end of the tube for the purpose of receiving 
one half of a projecting flange or metal ring, which must be perfectly 
imbedded with red lead or other suitable putty or cement worked into 
the annular grooves at the ends of the pipes, and after bringing the end 
surfaces of the pipes into close air-tight contact, by having their surfaces 
ground and prepared with the putty or other suitable cement or compo- 


sition. 


2518. James Harris, Hanwell, near London, ‘Cocks and valves.” - Dated 


30th September, 1857. 

The bursting of pipes arises from the freezing therein, and if no 
water is allowed to remain in them then no bursting will take place. 
One of the main features in this invention ccnsists in providing a valve 
or passage for the admission of air into pipes in which water has been 
led, say, for instance, from a main into a house cistern, in order to drive 
out the water therefrom as soon as the supply is cut off, and this the 
patentee effects by certain arrangements of cocks and valves, or by 
fitting at the upper part of the pipe, or behind a ball or other cock, a 
va've opening inwards to allow of the entrance through it of air. The 
arrangements of cocks and valves consist mainly in so fitting them that 
supposing water be turned on from a main by means of any of the 
cocks or valves one movement of a lever to a given distance will shut 
off from the main, and by moving the same lever a little further in the 
same direction the services will be emptied or allowed to flow out. The 
improvements are also applicable to bib cocks, and to cocks and valves 
suitable for boilers, for water gauges, and for supplying baths, 


2519. See Class 2. 
2523, James Munpocn Napier, Vine-street, York-road, Surrey, ‘ Printing 


we 


machines,”-—Dated Ist October, 1857. 

This invention relates to machines which are used for printing from 
type or other raised surfaces, in which plattens or Aat surfaces are 
used to obtain the impressions, and is peculiarly applicable to ma- 
chines in which the type tables have horizontal motion ; and the im- 
provements consist in the arrangement of knuckle joints actuated by a 
crank or eccentric action, by means of which the necessary rising and 
falling motion is imparted to the platten, and the friction and tensional 
strain common to the machines now in use are very much reduced, The 
patentee employs a weight to balance the platten, and places it underneath 
the impression table. ‘The weight may exceed the weight of the platten, 
80 as to raise it when the knuckle joints are released, in which case the 
knuckles will not require any provision for taking an upward strain, but 
he prefers to connect the knuckles so that they will not fall out if the 
weight should at any time prove insufficient to raise the platter with the 
necessary speed. In order to enable him to proportion advar.tageously 
the times of rest and motion given to the table or tables upon which the 
type or other surface to be printed from are placed, he introduces what 
may be termed a “ switch” at each end of the “ worm” usually employed 
for giving motion and rest to the type tables By the action of these 
switches the “rest” of the tables may be prolonged during more than a 
complete revolution of the worm, He preters to give the inclined guides 
or grooves a varying inclination, so that the motion communicated to 
the tables will be similar to that which would be transmitted by a crank. 
For the better distribution of the ink or colouring matter he attaches an 
ink distributing cylinder to the table. It moves with the table, and while 
the impression is being taken the inking rollers are in contact with the 
distributing cylinder. He also places a distributing cylinder at the other 
end of the table. This cylinder distributes the ink upon the inking 
rollers, while the table is in its outward position with respect to the 
platten. When the class of work to be produced is of a very superior 
description he gives the distributing cylinders a reciprocating motion 
lengthwise, and the cylinder which is nearest the ink duct is furnished 
with a small travelling roller called “ mouse” roller, to equalise the ink 
upon its surface. The ink is supplied to this cylinder directly from the 
duct roller by a messenger roller, but he obtains a more complete evenness 
of colour by introducing a preparatory distributing cylinder with “ mouse 
roller” equaliser, from which the ink is supplied to the final distributing 
cylinder by suitably arranged messenger roller or rollers. 


2620. Joun Sweet Witiway, Bristol, “ Gas valve.”—Dated 2nd October, 


dod. 

This invention consists of an apparatus constructed and working in 
the manner hereafter explained. The patentee causes the mouth of the 
gas supply pipe to screw into a ferule or collar which rises inside a 


2557 





metal cup containing mercury or other suitable fluid, or any suitable 
elastic material, such as india-rubber, forexample. The ferrule receives 
acone carried by a separate piece, the cone entering into the mouth of 
the ferrule. Outside the cone is a ring or cylinder which enters the 
mercury or other fluid, or which presses against the elastic material in 
the metal cup and forms a scaled joint. The ring or cylinder may have 
part of the edge cut away, in which case the cone may be dispensed with ; 
the upper part of the piece which carries the cones or the piece which 
carries the rifg or cylinder, with part of its edge cut away is a cylinder 
in the form of a cup also for containing mercury or other suitable fluid, 
and from this piece there rises a rod or piston. Over the metal cup is 
fitted a cover in which there is an aperture for the passage of gas to the 
burners or otherwise. The bottom part of this cover enters the mercury 
or other fluid, or presses against the india-rubber, or other elastic 
material in the cup, while a flange rests upon the upper rim thereof, 
and the two parts are held together by screws or otherwise. From the 
top of the cover descends a pipe through which the valve rod passes, 
and the lower end of this pipe, entering the mercury in the cup of the 
valve piece, prevents any escape of gas through it. Or an ordinary 
stuffing-box may be used to effect this purpose. By raising and lower- 
ing the valve through the valve rod the supply of gas can be shut off, 
opened fully, and regulated at will. The patentee provides for the filling 
in of mercury through an aperture in the cover which leads into the 
cup in the valve piece, the mercury overflowing from this cup when full, 
runs down into the lower cup, fills it, and indicates its height therein by 


a gauge. 
2532. See Class 3. 


2533. See Class 4. 

2555. Ronert Greex, Crawshaw Booth, Lancashire, ‘‘ Raising and forcing 
liquids.” —Dated 3rd October, 1857. 

This invention consists in the application of steam acting on air ina 
closed vessel or cylinder in which a vacuum is produced, to raise the 
liquid into the said closed vessel or cylinder, and from which the liquid 
is torced by the pressure of the steam and air. 

2536. Joun Dyson Epwin Wivkinson Suirt and Henry Sater, Tinsley 
Works, near Sheffield, ‘‘ Straps or driving bands for machinery.”—Dated 
3rd October, 1857. 

This invention relates to the use and application of rolled sheet steel 
iron, or other metallic substance for straps or driving bands to transmit 
motive power, and to the substitution thereof for leather, gutta-percha, 
or textile straps.——Not proceeded with. 

2541. Wittiam Epwarp Newton, Chancery-lane, ‘‘ Machinery for making 
mould candles,”—A communication — Dated 3rd October, 1557. 

These improvements relate to that kind of candle-making machines 
wherein pistons are employed to force the candles from the moulds. 
The first improvement consists in making each piston in two parts, with 
a joint of such construction that a certain amount of longitudinal play is 
allowed between the upper part, which receives the tip of the candle, 
and the lower part, to which the force is applied to eject the candles from 
the moulds, so that when the force is first applied the said lower parts to 
which it is applied may move a short distance independently of the 
upper parts which receive the tips of the candles, and then strike the 
latter parts suddenly, and with the effect of a smart blow, which will 
start the candles better than a very heavy force steadily applied. The 
invention also consists in the employment of clamps to lay hold of the 
candles themselves while the latter are in the condition in which they 
have been forced from the moulds, which affords greater facility for the 
repetition of the pouring into the moulds than the ordinary methods of 
clamping the wicks, or the employment of tip bars to support the candles, 
besides avoiding the danger of breaking the candles, or their tips, 
which danger is incident to the methods usually adopted. 


2543. Joun Stonss and Georor Roorr Hau, North Shields, ‘‘ Pumps for 


raising water and other liquids.”—Dated 3rd October, 1857. 

This invention consists in combining together the barrels of two or 
more pumjs placed side by side, the barrel of each pump (excepting that 
in which the first lift takes place) being provided at its lower end with 
an air-tight box or cistern, each placed one above the other, so as to 
receive the contents of the lowermost barrel with which it is in 
immediate connexion, and so on for each succeeding barrel, according to 
the number employed. The contents of each of the aforesaid boxes or 
cisterns is raised by the bucket of its respective barrel; or, instead of 
using the said boxes or cisterns, each barrel may be connected to the 
other by a sloping branch pipe. It is proposed to impart motion to the 
buckets of the said pumps by a three or more throw crank shaft, the 
cranks being so arranged with respect to each other as to cause one or 
more of the buckets to be ascending whilst others are descending. The 
object sought to be attained by this invention is to keep up the momentum 
gained by the first stroke of the pump, and by these means to obtain a 
continual flow of water or other liquids during the working of the 
pump, instead of allowing the liquid to rest as in the common lift 
pump. By the above improvements a great saving of power is effected, 
and greater speed obtained.— Not proceeded with. 


2549. Gronae Davies, Serle-street. Lincoln’s-inn, “ Improvements in the 


combustion of coal withoat smoke, which improvements are also applic- 
able to the combustion of other kinds ot fuel.”’"—A communication. — 
Dated 5th October, 1857. 

In the First place, it is here proposed to employ a grate with the bars 
placed either longitudinally or transversely, at a suitable distance apart, 
according to the nature of the fuel to be consumed, and forming an 
inclined plane at an angle, varying, by preference, from about 15 deg. to 
35 deg., although the bars may be placed at any inclination between the 
horizontal and perpendicular positions, but it is preferred that the bars 
should be placed at such an inclination as that the fuel asit burns may 
slide gradually and slowly downwards by its own weight, but not too fast 
or suddenly, Secondly, it is proposed, in connexion with the grate, to 
employ a retort or closed chamber, placed, by preference, at the same 
angle of inclination as the bars, and in front of them, but the position 
and inclination of the retort may also be varied to suit circumstances, 
—Not proceeded with. 


2551. Louis Brcxwrs, New York, United States of America, ‘‘ Apparatus 


for exhibiting daguerreotype, photographic, and other stereoscopic views 
and pictures.”"— A communication.—Dated 5th October, 1857. 

This invention consists in carrying inside a box, case, or chamber, an 
endless belt or apron having a series of frames or slides to receive views 
and pictures attached to it in such manner as to stand perpendicular to 
its face. By moving the belt, through a handle outside the box, the 
pictures are presented successively in a vertical or other suitable position 
opposite to magnifying glasses or other transparent media, or to suitable 
openings.— Not proceeded with. 


2556. Joun TaLsor Pitman, Gracechurch-street, ‘‘ Apparatus for making 


candles and other analagous manufactures.”—A communication.— Dated 

6th October, 1857. 

The object of this invention is to simplify, expedite, and cheapen the 
making of candles, by substituting machinery for most of the hand 
labour in those parts of the process where it has heretofore been em- 
ployed, and in dispensing with the great number of candle frames and 
moulds now required to make a given number of candles, 

557. Ricnarp Huen Heenss, Hatton-garden, “ Hydraulic connexions of 

gas chandeliers, lanterns, or pendants.”— Dated 6th October, 1857. 

With such gas connexions as the above it often happens that by the 
breakage of the chains or other bands supporting the counterbalance 
weights, the moveable part of the pendant falls away from, and becomes 
independent of, the fixed part; by which not only is injury done to the 
fittings, but an escape of gas (if the gas is at the time turned on) at 
ence takes place, if (as is often the case) it happens in the night, 
is sometimes attended with serious consequences; and one part of these 
improvements consists in the application of stopping apparatus to those 
parts to prevent their separating under such circumstances, and at the 
same time to stop the escape of gas. For this purpose the patentee 
provides the fixed tube of the hydraulic “ pendant” with a rim, and the 
outer tube of the moveable part with another rim to act with that on 
the fixed tube. And he either forms these rims conical o: otherwise 
ground at the parts capable of coming together, or he applies to one or 
both of them leather or other suitable packing, which, when the parts 
come in contact, will prevent the escape of the gas. 

2562. James Stonekuam, Audenshaw, near Manchester, and Joun PrrLer 
Lers, Ashton-under-Lyne, “* Uniting or connecting piping.”—Dated 6th 
October, 1857. 

in order to join and also to cover the junction of the ends of the 








pipes to be connected, the patentees employ a nut or union, tapped or 
screwed about one half of its length, and slightly conical through the 
other half or portion, the said nut being made of a metal or material 
harder than the pipes to be jointed or connected. The end of one of 
the pipes is placed in the nut or union, and forced or swelled out to fit 
the conical part ; and the end of the other pipe is forced or swelled out 
by a parallel tool to the size required to form the thread, and by screw- 
ing the nut on the end of the said pipe a corresponding thread is formed. 
They place a washer between the ends of the pipes, and draw them 
firmly together. 

2563, Gorge Tuomas Ropiyson, Leamington Priors, Warwick, ‘‘ A machine 
for obliterating postage stamps on letters, at the same time stamping the 
post marks and registering the number of letters so stamped.”—Dated 6th 
October, i857. 

This invention is intended to afford a more perfect and expeditious 
mode of obliterating stamps on letters, and also stamping the postmarks, 
and at the same time registering the number of letters that have been 

tamped, or for obli ing and stamping or printing cheques, cards, 
envelopes, and such other like articles, 

70. — ANTOINE FRANgOIs MENNONS, Rue de l'Echiquier, Paris, “Gas 
retorts.” 

This invention cannot be described without reference to the drawings, 
— Complete specification. 

248. WiLLIAM Stettinivs CLark, Atlas Works, Dorset-square, London 
** Copying presses.” - A communication.—Dated 10th February, 1853.” 

The object of this invention is to produce a simple, cheap, and 
portable press for copying purposes, that will supply the wants of all who 
may find it advantageous to preserve copies of their correspondence, &c., 
and who would not think it worth the expenditure of the cost of the 
ordinary press, and such a one as might conveniently be carried in a 
trunk or portmanteau, for travelling merchants and others who could 
not think of car: ying such a weighty and cumbersome machine as is now 
used for that purpose, and it consists in a novel arrangement of links and 
levers at the opposite sides or ends of the press, by which the platen and 
bed plate are thrown apart or drawn together to produce the required 
pressure, and are so arranged and operated that when the book is placed 
in, and pressure applied, it forms a clamp thereto, occupying but little 
more space than the book alone, and whereby a uniform degree of 
pressure is produced at all times, and in each successive application. — 
Complete specification, 

299. CHALES Menson, Connecticut, United States, ‘‘ Apparatus to be used 
for supporting one or more gas burners, and conducting gas to such, or 
various other useful purposes.”— Dated 17th February, 185s. 

The nature of this invention consists in a peculiar combination and 
arrangement of one or more tubes, and a series of levers by which the 
whole apparatus either may be extended or contracted, and a clear 
passage for gas or a fluid be still maintained throughout the said tube or 
tubes, the invention being particularly useful for supporting one or more 
gas burners, or a gas chandelier, and either from the wall or the ceiling 
of a room, and when it may be desirable to have such burner or burners 
or chandelier moveable, either toward or away from the said wall or 
ceiling, or adjustable at various distances therefrom, In carrying out 
the invention the inventor makes use of a system of levers jointed to- 
gether, and known by the common appellations of Jacob's ladder, or Jazy 
tongs.— Complete specification. 

2554. ATHANASE VicTOR ConsTANT REGNAULD, Paris, ‘‘ A universal preser 
vative medicine.”— Dated 5th October, 1857. 

This invention consists in the combination of various substances with 
hydrated ether, for the production of a hygienic cordial, or universal 
preservative lici The pat describes the method which he has 
found suitable for producing the said cordial as follows:—He takes 
about one quarter of a pint of pure mammiferous milk, and separates 
from it by the ordinary means the fatty matters and the substance called 
caseum, which being done, he purifies the liquid part as usual, and adds 
to it rectified hydrated ether at 50 deg. Beaumé, equal in volume to 
about six cubic inches, and leaves the whole to macerate in a suitable 
vessel during twenty-four hours. He also takes about 1 oz. 6 drms, 
(apoth.) of white sugar candy, and mixes with it about 2 oz. (apoth.) of 
distilled orange flower water, and when the solution is complete purifies 
it by filtration through paper. This operation being finished he adds 
the solution tothe ether mixture. 

2560. RicHARkD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Photographic 
pictures.”—A communication.—Dated 6th October, 1857. 

This invention consists in a method of taking photographic views and 
pictures subtending any angle up to 360 deg. on a plane surface, either 
with or without the aid of a prism or mirror for changing the directions 
of the rays of light which produce the pictures, in order to obtain either 
positive or negative images. To effect this the object glass, together with 
the whole apparatus, is made to turn on an axis, so as to present the 
glass, paper, plate, or other sensitive surface, as the case may be, to the 
objects to be taken. The vertical slide or sash slides longitudinally into 
the dark chamber through the side of the camera, and the object glass, 
instead of being opposite the centre of the dark chamber, is fitted at 
the side of the same. The camera is fixed to a board which rests on a 
bed, and this bed is caused to turn, and with it the rest of the appa- 
ratus, by means of suitable gearing at the will of the operator. The 
moveable sash which receives the sensitive surface is composed of two 
distinct parts, and is provided with a grooved shutter, hinged at one end, 
so that the shutter can be raised when the sash is fixed in the frame, 
and returned when the sensitive surface has received the image. The 
whole is caused to move along the bed by means of grooves and rollers 
suitably arranged. In the dark chamber, between the sash frame and 
the object glass, there is a partition, extending the whole length of the 
dark chamber, provided with an opening which is covered by a diaphragm 
or card. A guide curve is used for the purpose of imparting to the 
sensitived glass, paper, or plate such a motion that every point of the 
picture shall remain on the same point of the sensitived surface as near 
as may be during the exposure of the surface. This guide curve is 
formed of hard wood, or other suitable material, to ensure accuracy. 
In some cases a mirror or prism is used before the object glass, and the 
picture is produced by light which has had its direction changed thereby, 














COMMUNICATION BETWEEN RaILwAy PAsSENGERS AND GUARDS 
—Mr. J. O'Neill, of Liverpool, proposes a series of iron bars, one 
placed under each carriage, and suspended near the centre, so as to 
allow the heavier end of the bar to fall when detached from a latch, 
causing the lighter end to rise, and in doing so to strike the latch on 
the next carriage, and release the bar belonging to it, and so on until 
a similar bar is acted on under the guard’s van, in which it rings a 
bell. 
Damascus.—Still this city of gardens blooms up from the plain of 
Syria in the preservation of its marvellous beauty ; you pass for days 
along chains of dreary hills, until there burst on your sight—bere a 
forest of almond trees, oranges, citrons, and apricots—there a thick 
plantation of rose trees, from which is made the celebrated attar of 
roses, with four or five small rivers glittering through the intervals of 
flowers and fruits—and, clear against the warm purple sky, rise the 
domes and minarets of Damascus. And when you enter the city you 
are on ground still sacred by beautiful traditions—you are in the 
street still called “ Straight,” where St. Paul is said to have lived—you 
still see, in a tower to the east, the window from which the apostle 
escaped, in a basket, the death which threatened him—and still on the 
road between Damascus and Jerusalem is shown the spot in which, 
as Saul journeyed, “ suddenly there shined round about him a light 
from heaven, and he fell to the earth and heard a voice saying unto 
him, Saul, Saul, why persecutest thou me?” This city yet remains 
among the most flourishing in the East—its bazaars swarm with life 
—the beauties of the harems recline amidst the trellises of vines and 
roses. But farther on—what rises on your eye? A dead disburied 
city of tombs and sepulcbres. In a valley of red sandstone—Mount 
Hor and Mount Sinai rising grey at the distance—lies this strange 
skeleton of the city that was founded by Esau, called Selah, and 
subsequently Petra, that is, the “City of the Rock.’ _This was the 
capital of the Edom which you so often read of in Scripture. — And 
here, amidst monuments of all ages, still stands, en the summit ofa 
mountain, the supposed tomb of Aaron, the brother of Moses. Here 
too are still the remains of a temple, of a palace; the rocks are hol- 
lowed into innumerable chambers, and nothing can equal the magical 
effect of the brilliant colours of the rocks in which these monuments 
are formed.—Lecture at Lincoln, by Sir £, B. Lytton, M. 7. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


TOWNS. 
(From our own Correspondent.) 


Tue Inon Trave: Slight Improvement: American Demand and American 
Failures: The Coddington Stoppage—P1e Iron: Prices Receding—SuxpaY 
Lazorr aT Inon Wonks: Jmportant Decision—Monre Treck Cases—Tae 
ComMERctIAL Crisis oF 1857: Interesting Remarks upon * Accommodation 
Bills,” and “ The Arabs of Commerce” —THe Cuainman oF THE Inow TRADE 
AND HIS ASSESSMENT TO THE Poor—CoaL TrapE: Prices Easier —ANOTHER 
Meetixnc or CoLtrens—Manvracturixe Trapes oF BIRMINGHAM AND 
WotvernamPton—Repvction 1s Correr—TuEe Queen's Visit To Bir- 
MINGHAM—ANOTMER CARRIAGE FOR THE ViICcEROY OF EGxypT—WOLVER- 
HAMPTON WorKING MAN’s CoLLEGE—SovuTH STAFFORDSHIRE WATERWORKS 
—S#AKSPEARE’s Hovse—Boarp or TRaDE RETURNS. 


TueEreE is a growing confidence in regard to the future prosperity of 
the iron trade, but it does not result from any large increase of orders. 
Indeed it is almost doubtful whether, since our last report, there has 
been an increase in the demand. Comparing this with last week’s report, 
it may, however, by an acute and practical observer, be discovered 
that the two are scarcely equipoise, but that there is a hair’s-breadth 
difference in the deflection of the scale in favour of this week. The 
first-class houses are working on an average in their mills four days 
a week, and in their furges five days. But houses of less repute are 
not so favourably circumstanced, at whatever rates they are prepared 
to execute orders; and some few are taking prices that are ruinously 
low. Most of the established firms, on the contrary, are inflexible in 
their demand of list prices; and it is to their advantage to be so, 
because however low they might recede, there still exist those whose 
necessities would compel them to go yet lower. To continue their 
present make at existing rates is therefore more profitable than in- 
creasing their operations at a reduction of (say) 10s., at which reduc- 
tion offers are made and rejected. 

The Persia has brought the instalments due on account of “ar- 





rangements” between most of the recently suspended importers of iron | 


in America and the makers at home, but only small orders. By s»me 
masters at home, however, there are still expressed doubts as to the 
ability of the majority of the Americans to meet their engagements. 
At the same time the experience of others would lead them to a 
different conclusion—as Mr. Coddington, of the New York firm of 
T. B. Coddington and Co., were compelled to stop payment for a 
while in consequence of the premature suspension of their Liverpool 
branch. This firm, who are large importers of iron into the States, 
sent over a short time since as large a sum as £30,000 to pay their 
instalment due in June next, by virtue of the arrangement to which 
they had come with their creditors,. upon condition, of course, of re- 
ceiving a discount. So great is the contidence in the firm that the 
offer was universally accepted. Whatever difference of opinion 
may exist in regard to the issue of the arrangements to which we have 
referred, there is little doubt upon the question that the harvest of 
the Americans must pass over before they begin to order to an ap- 
preciable extent. 

The pig iron trade is languid. Stocks are slightly increasing and 
the prices are gone back to what they were before the commencement 
of the quarterly meetings. For good hot-blast mine pigs more than 
£3 12s. 6d. cannot now be realised, and £3 7s. 6d. is the price of the 
samples in more general use. Agents point to asign of improvement 
in this department, and of iron trade generally, in the fact, as they all 
allege, that some makers of malleable iron are purchasing for more 
than their immediate requirements. 

A decision of considerable interest to the makers of pig iron has 
been given by the judge of the County Court of North Staffordshire, 
by which the Sunday labour at the different iron works is declared 
illegal. The decision was given in a case in which John Riley, a man 
employed at Earl Granville’s blast furnaces, at Shelton, brought an 
action against John Alcock, one of the managers, to recover 
£1 12s. 8d. damages for being dismissed without a fortnight’s notice. 
Mr. Tennant appeared for the defence. The plaintiff was employed 
as a labourer at the above furnaces, and on Saturday evening, the 
27th of February, he was told to be at his usual work on the follow- 
ing morning. He got drunk that night, and neglected his work on the 
following day, Sunday, and on the Monday morning, on presenting 
himself at the works, he was told to go back again to the place from 
whence he came. He took this as a dismissal, and brought his action, 
accordingly, although the defendant alleged that he intended 
only to suspend him, as a warning. During the proceedings it 
transpired that, at the Apedale furnaces in North Staffordshire, work 
was suspended on the Sunday. In delivering judgment his honour, 
after regretting that the question had been raised, said there was no 
doubt that the iron trade carried on in this district, and in many 
other parts of the kingdom, would be very much interfered with 
and damaged, and possibly in some cases parties might be ruined, if 
the works were all stopped on Sunday ; but he was bound to 
administer the law as he found it. Whether what was demanded of 
him was legal or not depended upon an old Act of Parliament, which, 
to a great extent, had been allowed to lie dormant for the purposes of 
peace and quietude. But still, looking at it as the law of the land, he 
was bound to administer it, whatever his opinion might be of its 
policy, or however much he might dread its mischievous consequences. 
His decision might have an important result with reference to great 
ironworks, fer it might create difficulties in the way of arranging 
with labourers. He was, however, clearly of opinion that the plaintitf 
was dismissed for not doing that which he was not legally bound to 
do; on the contrary, he was asked to enter into a contract against 
the law, and therefore the law could not be enforced against him. 
There must be judgment for the plaintiff. 

At the Wolverhampton Police Court on Wednesday, Samuel Grou- 
cutt and Sons, ironmasters, of Sedgley, and one of their contractors, 
were summoned under the Truck Act for paying wages in goods or 
aiding and abetting the same. There were as many as nine cases 
against the defendants, comprising fitteen summonses. The informa- 
tions were laid by one Joseph Hissel, and the solicitors were, for the 
information, Mr. Bartlett, and, fur the defence, Mr. Bolton. The 
cases having been called on, it was announced that they had been 
settled to the satisfaction of the solicitors, part of the conditions upon 
which that settlement had been come to being that the defendants 
Should for the future pay in cash and pay £5 to the Wolverhampton 
Ragged School. Mr. Bartlett handed over the £5 that he had re- 
ceived on account of the latter object, and the cases were declared 
settled. Mr. £. B. Dimmack, the senior partner of the Parkfield Iron 
Company, was then charged by the same informer with (through his 
agent) paying wages in a public house. This case had also been 
withdrawn. Mr. Bartlett was for the defence. In consequence of 
the interview at Kingswinford between the colliers and their masters, 
some of the latter, who had not done so before, have given notice to 
their butties to suspend keeping public houses. 

A pamphlet has recently been published which is creating some 
talk here. It is a paper read before the Manchester Statistical Society, 
by a Mr. Callender, upon the “Commercial Crisis of 1857.” Mr. 
Callender, in speaking of the accomodation bills, says—Such bills bear 
aname highly suggestive of their real character—they are accommo- 
dation bills, and as they increased in number a class of persons were 
found who gave their autographs away for a percentage. This kind 
of trading, if it deserves the name, is not confined to any particular 
locality or any class of business; by means of dock warrants, ware- 
house warrants, or bills of lading, produce imported into this country, 
was purchased on speculation, the buyer depositing a small per- 
centage of the value, and the bank advancing the remainder. One 
instance shall suffice:—It has been the regular custom of a class of 
metal brokers in Glasgow to obtain contract notes from the iron 
masters, engaging to deliver a given quantity of iron within a stipu- 
lated time. ‘These promissory notes, which represent nothing in 
actual existence, have been used to obtain advances of money from 
the banks, and have enabled speculators to raise funds and keep up 
the price of iron. Asa consequence, pig-iron. which had reached 82s. 
a ton in June, fell in December to 48s. In the iron and coal districts 


money has been granted in the same reckless way, and millions have 





been sunk in mines and collieries without any adequate return. 
Such a system, conducted on an extensive scale, supported by brokers, 
and backed by the capital of several wealthy banks, naturally caused 
an inflation in prices; and as it was necessary to continue these opera- 
tions, en advance in the market value proved no obstacle. It had 
always been necessary to sell low to secure a ready market; and the 
various charges had never allowed, even in prosperous times, a large 
margin of profit. In an adverse market the necessity to sell was 
equally imperative, and the losses enormous. To repair them, fresh 
goods were dbtained—produce was bought and resold at any price to 
meet the bills coming due—accommodation paper was interchanged, 
and an organiked sygtem of chicanery and fraud carried on to an 
enormous extent. ‘The intriaate nature of these transactions battles 
the acute man of business and the practised accountant ; and it is im- 
possible to explain to the general reader the various shifts and con- 
trivances made use of to avoid the day of reckoning. That time 
arrived at last. The American crisis communicated itself to this 
country, and a general want of confidence checked operations, The 
banks ‘were unable to find further supplies, bills falling due could not 
be renewed, and the suspension of several banks, and the inability of 
others to render further assistance, completed the catastrophe. Various 
remedies have been proposed, and may perhaps be acted upon, but 
legislative enactments cannot cure any great evil of our social system. 
The sentence pronounced upon our first father has never been repealed, 
and by industry and patievce alone can wealth be honourably ob- 
tained. The men whose transactions have passed under review do 
not relish this gradual progression; they seek to achieve great things 
without much effort, and any means are subservient to their end, To 
their practice and example we owe the evils we have suffered—shall 
we permit it longer? Although many have fallen, yet more remain ; 
they are abashed, but not alarmed—checked, but not discouraged ; 
they have already recommenced to dabble in produce and to purchase 
goods, and if they be fortunate enough to tide over the next few 
months they will reappear in better credit than ever. They have been 
deservedly called “the Arabs of commerce ;” as such let them be 
treated. Let them no longer be recognised as merchants—let credit 
be steadily denied them—let our banks refuse their accommodation 
bills, and if they be not destroyed, their power to do harm will be 
curtailed, and the difference between the merchant and the gambler 
clearly defined. 

The appeal of the Chairman of the Iron Trade (Phillip Williams, 
Esq.) against the amount at which some furnaces and collieries of his 
were rated to the poor, has resulted in an arrangement whereby the 
furnaces are reduced from £600 (rateable) to £400, and the colliery 
from £250 (rateable) to £100, making a total reduction in his rate 
of £350. 

There is only little doing in the coal trade, and prices are not firm 
in many instances. At a meeting of colliers held at Oldbury on 
Monday to consider some local grievance, it was said by one of the 
operatives that, if the thick coal was wrought in two workings, where 
there were now eight men killed there would be but one. It was at 
the same time announced that the Government inspector, in answer 
to their request, would lecture to them at Dudley on the 10th of May. 

In the manufacturing trades of Birmingham, Wolverhampton, and 
their districts, the improvement manifest immediately after quarter 
day has not been scarcely maintained. The metal market continues 
unsettled. There was a further fall in the price of copper on Saturday. 
The reduction is to the extent of a penny per pound. The following 
are now the prices :— 

Best selected 


oe 90 08 00 of ‘ee £110 10s. per ton, 
Tough cake and tough and tile ingot .. 


107 10s, per ton, 


in quantities of three tons. Quantities smaller than three tons, 203, 


per ton extra. 
Sheathing, sheet, sides, and rod 
not of extra size).. oe 
Patent yellow metal sheathing .. . 
Bottoms and sheets, cut to pattern 

The people of Birmingham continue busy upon their plans for en- 
tertaining the Queen in June. For a throne and other decorations in 
the Town-hall where her Majesty will receive an address from the 
corporation, £3,000 has been voted, and instructions given to erect 
seats on the route for the 30,000 or 40,000 Sunday school children 
of the borough. 

A magnificent saloon railway carriage has just been completed by 
Messrs. Wright, of the Saltley Works, Birmingham, for his Llighness 
Sahib Pasha, the Viceroy of Egypt. This is the second commission 
which Messrs. Wright have received from the Viceroy. It is 21 ft. 
in length, by 8 ft. 3in. wide, the internal height being 7 ft. There 
is, however, a space of several inches between the interior and ex- 
terior roofing, in order to withstand the effect of the heat. The 
carriage, which runs on four whee!s, is divided into two panels in the 
ordinary manner, elaborately adorned on the outside, from designs, 
strictly Turkish in their character. The ground on which the orna- 
mentation is wrought is white, the richest colours are used, and there 
are some appropriate carvings and judicious gildings. The frame of 
the carriage is of iron, the fittings being of teak wood, which is best 
adapted to hot climates. The windows are provided with sets of green 
silk and wire gauze blinds. The interior arrangements are of a very 
luxurious character; an oriental divan occupies one end, and the 
other iurniture consists of chairs of satin wood and crimson silk, of 
elegant construction. The whole of the inside is lined with figured 
silk padding. The saloon communicates by means of a double door 
and platform with a second carriage, for the accommodation of the 
attendants of his Highness. 

The Wolverhampton Working Men’s College is gradually strength- 
ening its position and effectually carrying out its work. ‘The number 
of students who attended during the second term of its career, being 
the first for this year, was ninety, and, we believe, every teacher has 
abundant reason to rejoice in the hearty and willing spirit that per- 
vades his class. A common room is now open every evening except 
Sundays, where the students can resort for the preparation of their 
respective exercises and for mutual help. The council has recently 
determined to form a library for the use of the students. 

We perceive that the directors of the South Staffordshire Water- 
works Company are prepared to receive tenders for a covered reservoir 
at Wednesbury, and for providing, laying down and fixing about 
1,500 tons of cast iron main and distribution pipes, with all requisite 
cocks, &c., fixed complete in the towns of Walsall, Bloxwich, Dar- 
laston, Wednesbury, We-t Bromwich, and Oldbury, and for service 
pipes where required in the above towns. 

At Stratford-upon-Avon, the Birthplace Committee have entered 
into contracts for the restoration of a portion of the house to the 
state in which it was supposed to be when Shakspeare first drew 
breath in it. The house is now detached from its neighbours on either 
side, and temporarily fenced pending the planting of the hedge of 
yew with which it is intended to surround it. So far therefore it is 
safe from fire, and other chances of accident. The committee have it 
in contemplation to lay out a garden in a manuer coeval with the 
date of the house. A handsome and appropriate pavement is now 
laying down before the house. 
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METALS IN THE TRADE RETURNS. 
The accounts of the Board of Trade for March show an increase of 
export trade upon the average of the three months expired of the 
present year, though the amount was considerably less than in the 
corresponding periods of the two preceding years. ‘The declared 
value of the exports of British manufactures und produce during the 
month was £9,000,274, against £10,456,348 in March, 1857, and 
£9,448,570 in March, 1856. The depression was not so general as in 
some previous months, and several branches of manufacturing 
industry showed symptoms of improvement in more extensive 
exportations, which, in some instances, exhibit an advance upon last 
year. Hardwares and cutlery showed in this stagnation, notwith- 
standing some improvement, as compared with last year, in the ship- 
ments to India. The increase in the steam-engine department was 
due to some large orders from Spain and Australia; but, as regards 
other kinds of machinery, the accounts still show a state of things 
which contrast disadvantageously with former years, The metal 








trades, if we except brass and unwrought tin, and iron wire, have 
languished in the same proportion, as will be seen from the following 
table :— 


Month of March. 
185) 





6. 8 1858. 

Iron: pig .. .. «- £126,812 £135,523 £74,777 
» bar and rod ee 551,869 613,452 331,818 

oo «66 Wire on 6s oe 12,113 10,545 14,883 

so GRE oo cc ve 60,910 72,612 61,047 
» Wrought .. 316,062 337,659 236,338 
Steel oe os 0s 53,973 39,576 
Copper : pig a 40,609 26,009 
» Sheetsandnails 135,299 124,773 

- wrought... .. 6,085 46,009 
re eee 6,940 16,781 
Lead > ee 29,630 22,141 
Tin: unwrought ba 15,392 16,090 21,455 
»» plates... .. .. 134,683 132,456 96,960 


There was an increased exportation of bar and rod iron to Canada, 
and also, but in a less degree, to India; but the exports to the 
United States were only a tenth of those of the corresponding month 
of last year, which was enough of itself to account for the immense 
difference between the two periods. There was a considerable 
increase in the exports of cast iron to Egypt, Australia, and the 
United States, but a more than counterbalancing diminution to all 
other countries. The depression of the wrought-iron trade was 
general, and so of steel and unwrought copper. In the special article 
of copper sheets and nails there was an increased exportation to 
India and Brazil, but the shipments to Holland, the Hanse Towns, 
and the United States, show a considerable falling off. The tin-plate 
trade showed an improvement only in the direction of the Hanse 
Towns. 





NOTES FROM THE NORTHERN AND EASTERN 
‘ COUNTIES. 


(From our own Correspondent.) 

Tae NorTacmper.anp and Deruam Distaicr Bank: Jn Chancery—Tue 
Eart or Dunnam'’s Couns — Liverroo. Water Wonks — Tue 
NATIONAL ASSOCIATION FoR THE Promotion oF SociaL Science: Pro- 
posed Congress at Liverpool—Coats ron THE Navy: A J/inted Result of 
the Reent Reyort—Grerenses Hanpour: Munificence of the Duke of North- 
tuumberland—TRADE OF THE NonTH-East Parts: Lincoln Matters: Stamp- 
End Works: Engines for Australia: Emigration: Details of Boiler Explo- 
sion—New Grammar Schoo at OakHamM—SPaLpine anp Tlo_peacn 
Ratway: To be Opened in Six Weeks— Boot-crosina Macutnes: Disturd- 
ances at Northampton in consequence of their Introduction—Snockixe Acci- 
DENT AT SHEFFIELD; An Unboxed Shaft—TELEGnarus AND EantuquakEs— 
Rornernam Gas Compayy— Tue Coiiiens’ Strike in Sourn Yoresume: 
The Masters give way— Messrs. BESSEMER AND Lonepon's New Works aT 
SuerricLp—Tue HvuLt FLax anp Corron Minin Company—Hauirax Im- 
PROVEMENTS—THE PeeL MemoniaL Funp: This Year's Distribution of Divi- 
dends— A CoLLitny FLoopep—Sovutn YorKsHire Coat Trape : Still Dull— 
LANDsLIP aT BraprorpD—StaTe or TrapE— Proposep WorkInG Man's 
CoLLEcE AT SALronD—Sir James BrookeE—EMPLOYMENT IN MANCHESTER— 
CONVICTIONS UNDER THE Factory Act—Tue Borton New Workuovuse: 
Appointment of Superintending Architects — Ma, Waker, C.E., on Great 
Yasmoutru Hanpour. 

Yesrerpay (Thursday) Vice-Chancellor Kindersley proposed to 
proceed with the appointinent of an official liquidator in the matter 
of the unfortunate Northumberland and Durham District Bank. 
A call of £30 per share is expected to be made on the unfurtunate 
shareholders to make good the deficiency in the assets as compared 
with the liabilities. This deficiency is upwards of £1,100,000, 
subject to a deduction for whatever may be recovered from the Der- 
went Iron Company, whose debt is £700,000. It is hinted that the 
creditors will have also to submit to “ serious sacrifices,” which, we 
suppose, may be interpreted to mean a composition after the ex- 
ample set in the British Bank case. A local paper, which, when 
the fall of the bank was first announced, wrote in a buoyant, hopeful 
strain, now observes ;—“ It is very painful to reflect that a concern, 
which commenced its career under such favourable auspices, and 
might have conducted its operations with infinite usefulness to the 
public and advantage to its numerous proprietary, should, after a 
career of nearly twenty years, and with examples of gross mis- 
management in similar undertakings all around, have brought its 
affairs to so disastrous an issue and involved almost innumerable 
persons and families in irretrievable ruin. But so it has ever been 
in this ill-fated town. Every joint-stock bank established amongst 
us—no less than five in number—has failed and disappointed the 
just expectations of its promoters, We have witnessed the fall of 
the last of them, and let us take care never to allow another to take 
root in Newcastle-upon-Tyne.” 

The collieries belonging to the Earl of Durham are now being 
worked on his own account. 

The Liverpool Town Council have been debating the propriety of 
having a geological survey of the Roddlesworth reservoir at Riving- 
ton, with a view to prevent waste and leakage, which Mr. Alderman 
Bennett said had already cost about £7,000 in repairs. Mr. Robert- 
son Gladstone suggested that, if the leak could be eflectually stopped 
within a few weeks, it would be inadvisable to incur any further ex- 
pense in obtaining scientific opinioas. Mr. 'T. L. Hodgson (the 
chairman of the Water Committee) assured the Council, on the autho- 
rity of Mr. Thompson, the contractor, that the leak would be stopped 
in a few days. After a protracted debate a resolution was proposed 
disapproving of the geological survey. Mr. John Aiken moved, and 
Mr. Gladstone seconded, an amendment to the effect that the question 
of the appointment of a geologist stand over until the meeting of the 
Council in June next. Mr. Alderman Bennett objected to this pro- 
position, on the ground that a large loss might be sustained in the 
meantime; but, ultimately, the amendment was carried by twenty- 
four to four. 

The National Association for the Promotion of Social Science—~ 
which made a successful debut last year at Birmingham—are likely 
to hold their second congress at Liverpool. 

The Newcastle Journal gives currency to a statement that one half 
of the contract for the supply of coals for the Government steam- 
vessels—a contract of which the Welsh collieries have hitherto had 
the monopoly—has been seut to Newcastle-upon-Tyne. The deter- 
mination of the naval authorities has, it is understood, been come to 
in consequence of the able and convincing report lately published at 
the instance of the Steam Collieries Association of this district. 

The Duke of Northumberland lately directed Messrs. Brooks and 
Taylor, civil engineers, to examine and report on the best mode of 
carrying out the enlargement and improvement of Greenses Harbour 
on the north-east cost, as requested in a petition from seventy-two 
fishermen, supported by Captain Gordon, of Berwick. The Duke, 
with characteristic promptitude and generosity, has since intimated 
his intention of carrying out, entirely at his own cost, all the engineers 
have recommended. The Duke is certainly a model nobleman, and a 
blessing to the district. 

Besides coals, the value of the exports of other goods in March de- 
creased at Newcastle (as compared with the corresponding month in 
1857) from £110,848 to £78,215; at Stockton, from £9,346 to £752; 
and at Middlesbro’, from £56,245 to £9,903. But at Shields it in- 
creased fiom nil to £818; at Sunderland, from £7,377 to £13,120; at 
Seaham, from nil to £17; and at the Hartlepools, from £135,541 to 
to £194,409. The returns of the foreign coal trade from the north- 
east ports for March exhibit a slight revival. 

The Stamford Mercury says trade is improving in the Lincoln 
foundries, additional boiler-makers having been put on at the Stamp- 
end works, with some talk also of over-time. Messrs. Robey and Co., 
of the Perseverance iron-works, have furnished six of 10-horse power 
for Australia, and they have on hand another exclusive order from 
America, the engines being intended for mining operations there. 
There are, however, complaints of a deficiency of general employment 
in Lincoln; and a rather extensive emigration is reported to be going 
on to Canada with the United States, with a few to Australia. 

With reference to the boiler explosion, which occurred a few days 
since at Messrs. Keyworth and ly’s steam flour-mill, Lincoln, 
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tional particulars may be interesting. The boiler-house (in which 
are fixed three boilers of large dimensions, the one in which the ex- 
plosion occurred being in the centre) faces the Great Northern Rail- 
way, from which a tramway leads to a drop, whence coals are shot in 
front of the furnaces. Between this drop and the mill-yard is a gate 
or trap-door, and within this a coal-wagon was standing on the rails. 
The force of the explosion must have been terrific. The coal and 
slack lying in front of the boilers were blown at the trap-door, which 
fell like pasteboard, and was found covered with coal and rubbish to 
the depth of three or four inches, and the Brayford island, which must 
be at least 6/0 yards, was covered with grime. Several portions of 
the shattered fire-box bars were driven completely across the railway, 
and a piece of iron weighing 21b. was hurled a considerable distance. 
The railway wagon in front of the boiler bears numerous marks show- 
ing that it must have offered considerable resistance to the force of 
the steam. The floor above the boiler-house was also blown to pieces. 
At the moment the explosion occurred, Mr. Tate, engineer, and Upton, 
a bricklayer’s labourer, were standing on this floor, which had been 
undergoing some repair. On hearing the boiler explode, Mr. Tate 
made for a ladder leading to another room, but he missed the hand- 
rope, and fell on his hands and feet into the boiling water, which was 
pouring from the flue on to the floor, while the place was filled with 
steam. Sult, the assistant-engineer, was somewhere in front of the 
boiler, and was overtaken by the full force of the steam in attempting 
to escape by a side-dcor. Passing across and connected with the 
three boilers is the feed-pipe. This was snapped asunder in conse- 
quence of the violence of the explosion causing the boiler, ponderous 
as it¥s, to start from the massive masonry in which it was set. The 
boiler, which was considered to be well constructed, had just under- 
gone repair, and had only been at work nine hours when the explosion 
occurred. ‘The exterior presents little appearance of damage. ‘The 
injured men are progressing as favourably as could be anticipated. 

A new grammar school is approaching completion at Oakham. 

The rails are now laid on the Spalding and Holbeach Railway; the 
station works are progressing favourably, and there is an expectation 
that the month of June will witness the opening of the line. 

Great disturbances have prevailed at Northampton recently in con- 
sequence of the introduction of boot-closing machines. Some of the 
machines are in full work, and girls are employed to conduct them. 
The “closers” are consequently very indignant, and the girls have 
been hooted and groaned at in the streets. x 

A girl named Elizabeth Gardener was killed a few days since at the 
grinding wheel of Messrs. Shaw and Unwin (Sheffield). A projecting 
shaft not boxed off caused the accident, and the jury atter a lengthened 
deliberation, returned the following verdict—* That the deceased came 
by her death accidentally ; but the jury cannot separate without ex- 
pressing their unanimous opinion that there has been great neglect, 
for which the owners are censurable, in having permitted, for so long 
a time, the shaft to remain in such a dangerous and exposed state.” 
Messrs. Shaw and Unwin explained that no complaint had ever 
been made to them of the shaft being in a dangerous state, or 
workmen would at once have been sent up to box it off. They 
also explained that this and other shafts, of which no complaint 
had been made, but which were also in a dangerous state, were 
being effectually protected. 

In lecturing at Sheffield last week, Mr. Robert Hunt stated that on the 
day on which the late earthquake at Naples took place the telegraph 
wires on the South Eastern Railway were sensibly affected. 

The Kotherham Gas Company have declared a dividend at the 
rate of eight per cent. 

The colliers strike in South Yorkshire has been arranged, the 
masters not insisting on the proposed reduction of wages. 

The new works of Messrs. B and Longdon at Sheffield are 
approaching completion. Mr. Bessemer’s patent is to be brought into 
operation at these works, 

That miserable affair, the Hull Flax and Cotton Mill Company, has 
just produced a second call upon the shareholders of £100 on each 
whole share, £55 on each half-share, and £35 on each quarter! The 
amount of this call, as regards one of the directors, is £34,000. 

The march of improvement at Halifax bas necessitated the sale of 
the White Swan Hotel (an old building, with overhanging upper 
storeys, well known in the old coaching days) with a view to its 
immediate removal, in order to open up a new street to a splendid 
building, to which the old hostelry bas given place. The new street, 
running through the site of this eld structure, will be a great con- 
venience to the tratlic of the town, besides affording ready access to 
the Mechanics’ Institution, the Joint Stock Bank and the New Swan, 
all handsome buildings erected within the past three years. 

Mr. Frank Curzon, secretary of the Huddersfield Mechanics’ Insti- 
tution, has received the following letter from Mr. C. C, Atkinson, 
secretary to the trustees of the Council of University College, London, 
of the fund raised as the working classes’ memorial of gratitude to the 
late Sir Robert Peel :—* I have the pleasure of informing you that the 
Council of the College, as trustee of the fund of the Working Men’s 
Memorial to Sir Robert Peel, have selected the Huddersfield Mechanics’ 
Institution for the benetit of a gift of books, maps, or other aids to 
knowledge, to be procured this year with the dividends of the fund. 
The number of applications submitted to the Council was fifty-two. 
The other two institutions which established a claim to preference 
were the Mechanics’ Institutions of Nottingham and Manchester. ‘The 
sum to be expended for each institution will be £15,” 

The East Gawber Colliery (Barnsley) has been flooded, in conse- 
quence of the clack belonging to the bottom lift getting out of order. 
Energetic measures were taken to remove the water. 

The South Yorkshire coal trade is still reported to be in a dull state. 
The quantity of coal entered at the London Coal Exchange for the 
first quarter of 1858 is considerably less than for the corresponding 
period of 1857, whilst the general exports of the United Kingdom 
show a similar falling off. ‘The ports of the Severn and the Mersey, 
however, show an increase amounting to nearly 50 percent. upon 1857. 
There has also lately been a slight increase in the quantity of coal sent 
to the port of Grimsby for export and for use by the Anglo-French 
Steam Company. : 

A mass of earth and rock at a corner of a large stone quarry be- 
longing to Messrs. Charles Cousen and Co, stone merchants, and 
abutting on Brunswick-place, Bradford, fell down last week. The 
quarry, at the point where the slip took place, was 36 yards deep, and 
the extent of surface which gave way was about 50 vards in length, 
by 20 yards in breadth. A considerable quantity of recovered stone, 
which was lying at the top, was precipitated into the hollow along 
with the earth, and the stone which remained to be got out at that 
point. One corner of a staith, the property of the Bradford Corpo- 
ration, also disappeared. ‘The slip was not altogether unexpected, and 
no one was hurt. 

On the whole, the reports from the principal centres of industry 
appear to indicate a gradual increase of activity. 

‘he establishment of a Working Man’s College is proposed at 
Salford. 

At the dinner given to Sir James Brooke last week at Manchester, 
Sir James complained strongly of the neglect which Barnes had 
received at the hands of successive English Governments, and spoke 
of “ hope deferred,” &e. 

The return of the state of employment in Manchester for the week 
ending April 21, shows that the number of hands working full time 
has increased by 757; that the number working short time has de- 
creased by 995; and that the number totally out of employment has 
increased by 312. With regard to machinists and foundries, the 
following are the detailed returas:— 





Machinists, Foundries, 
Number of works ee oe es ee 56 ee . 28 
On full time with all hands . ° * 20 : ee ll 
Ditto, with portions of hands se e 29 oe . 14 
On short time .. oe . ° . 5 ee ee 2 
Stopped altogether ° . 2 ee Tor 


Number of hands working full time 
Ditto, short time ee oe on . . 7 
Ditto, totally out of work .. oe «- 1,804 ee -- 649 
The total number of all trades out of work at the date of the 
return was 8,097, a very ugly per centage of the operative population 
of the city. 





Four convictions for breaches of the Factory Act have taken place 
before the Blackburn magistrates, and twenty-five at Bolton. 

Messrs. Woodhouse and Hall have been appointed architects of the 
new workhouse at Bolton. The remuneration is to be £500. 

Mr. Walker, C.E., has forwarded a very lengthy report to the local 
Haven and Pier Commissioners on the question ot forming a harbour 
of refuge at Great Yarmouth. Mr. Walker considers that anything 
in the way of a solid stone breakwater would be impracticable from 
the shifting nature of the sands. A floating one he considers equally 
unfit for the purpose, though for other reasons, such as the liability of 
such large floating bodies to go adrift. A breakwater formed by 
means of piles driven into the ground, between which an iron or 
timber screen, reaching from low to high water, is placed, is attended 
with difficulties of application on a scale sufficiently large for Yar- 
mouth. He then speaks of the plan of Mr. Teasdel, the deputy- 
engineer of the commissioners, which he considers the most sensible 
he has seen. Mr. Teasdel proposes placing the timber piles, which are 
to be 12 ft. 6 in. apart, in cast-iron cases, to prevent the timber from 
attacks by the worms. The spaces between the piles, up to low water, 
to be open, in order to pass the tide; and from low-water upwards, for 
11 ft. in height, to have partly wrought-iron plates and partly oak 
planking, placed horizontally, to break the seas. The whole area 
enclosed having three fathoms water is seventeen acres; the cost is 
estimated at £34 per lineal foot, and the length being 3,400 feet, 
makes an amount of £115,000. Mr. Walker submits this plan 
but apprehends that neither the area— although Mr. Teasdel 
says that it may be extended 1,000 ft. further south — nor 
the depth would be considered such as to entitle it to the 
character of a safe public harbour for ships generally, and 
the cost would increase with the length. With regard to 
a solid stone breakwater, built in the roads in deep water, Mr, 
Walker does not doubt its practicability. Up to or near to low water, 
he adds, it might be of rubble stone, thrown in, to stand at its natural 
slope, as Plymouth Breakwater, or like the Admiralty piers at Jersey 
and Portland, or of blocks of artificial stone faced with granite or 
other durable stone, all set in diving bells, as at Dover. He has not 
formed an estimate or plan of such a work, but thinks that the expense 
would be considerable, on account of the depth of water, the length of 
breakwater, and the distance from any plentiful supply of stone. The 
general result arrived at is, that as respects a great harbour of refuge, 
the Commissioners must be satisfied with having a first-class road- 
stead, and that their views, to be practically useful, must be directed 
to the improvement of the present harbour and its entrance, &c. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond,s—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 





































zea, Die aaa DS 
IRON, English Bar and Bolt:— IRON, Swedish, Indian 
in Lenton coccccccoepets 7 O00 8 | ASSOrtMENtS, 666-6. 45 }ortm 13100 23 
in Wales... oo » £2226 « Russian CC ND ,, » 17100 ,, 
in Liverpool .... .... » 6100 ,, | STEEL, Swedish Keg, nom.,, 22 00 ,, 
of Staffordshire Bars... » 5S O00 Ip Dito Rolled » 18100, 
Bel|Shect,Sngl |S Rta » %YlvO ,, Fagget 23 00 ,, 
=2 E7ey » U OO ,,  SPELTEK,o 26 5 O nett. 
= $ (Hoop. bag» 9 00 ,, | To arrive.... 2 00,, 
% % (Rod, round (2255 , 8 00 ,, | ZINC, in sheets.. » 33 00 Ip 
FejNailRodsq. (A252 » Y UO ,, | COPPER, Vile, 140 281b.,, 107100 3 
SHIPPING LKON, 5 | Tough Cake.........+06. » 107100 ,, 
Staffordsh, Bars. Zn» 8 00 B Sheathing and Bolts....prib. 0 10 ,, 
Sheet, Single .... es 206t . Shee .. cececveees oo 9 010 
Double.... §» 100 ,, Bottoms . 010, 
Hoop. «+ ++.+ «++ oe ee es Old cece seees » 0 O103, 
Rod, Round. . Zz» 8 OO ,, Yellow Metal... » Oo0w, 
Nail Rod, Square.. ” . O68 «a South American, prin } 
IKON, Rails,in Wales, cash » 6 00 nett Russian.. ..... ie 
, » 6 months » 6 50 ,, | LEAD, British Pig. 2300" 
in Staffordshire» 7 00 ,, Spanish... ...... aeou? 
Railway Chairs, in Wales» 450 =, W. i. at Newcastle .. aa 
ee inClyde» 459 4 » 4100 » 
Pig No. 1, in Clyde ... 2140 12 00% 
$-Sths No.1 & 2 . 113 00 ,, 
— 2130 , 15 00” 
ooo , 113 10 O nett, 
ar a 12 00 , 
Staffordshire Forge al ‘d 1196 8 
(all Mine), at the 000 , 1n6, 
Works, L. W.,nom.. § 5 566 
Welsh Forge Pig (all 0 00 Witte BX oe cccsveccs: cco gp 1126 , 
Mine), at the Port.. $ aad ” Do. at Newport, Is. pr bx. less - ” 
Acadian Pig, Charcval... ,, 8150 ,, Do. at L’pool, 6d. _ sia 
Scotch Pig, No, 1, a 3100 CANADA, Plates +. prin 13 00 2 
Loudon «60 ee ee eeeee - ” | QUICKSILVER.. --prib 0 20 





Ralits.—No alteration, 

Scoten Pia Inon declined to 51s, 9d. at the beginning of the week, and 
afterward recovered and touched at 54s. and 56s, 3, mos. open; but has again 
receded, and now closes with sellers at 53s. perton cash, Mixed Nos. G.M.B, 
f.o.b at Glasgow, The shipments for the week, ending the 28th inst., were 
15,200 tons against 15,000 tons the corresponding week last year, 

SPELTER is rather firmer. 

Corrsx,—On the 24th inst, the smelters announced a reduction of £9 10s, 
per ton on unmanufactured, and 1d, per 1b. on manufactured, which has 
brou,ht several orders into the market, 

Lrab remains dull of sale, 

Tin is in better request. Banca is fully 30s, per ton dearer than last week. 

Tin PLatss are improving. Coke cannot be bought under 26s, per box at 
Liverpool, and 26s, 6d, here, 





TIMBER, 
1857. | 1858, 1857, | | 1858. 


perlond— £5. 4 8.\ £ 8. 4 8. perloal—24 5, a, 48 £5 
sesceeseseeedd O13 O|11 014 0) Yel. pine. por reduced. | 
ed pi 10 4 0| 410 415) Canada, Ist quality.15 0 20 0/17 01810 















yellow pi 35 315, 45 410 Qnd do... 1010 11 0/11 1012310 
St.John’s, N.B., ye, 5 0 6 0; 510 6 10) Archangel, yellow..15 0 0 0/17 O17 Ww 
Quebec, oak, white.. 510 G10!) 6 O 610) St. Petersvurg,yel..11 012 6 16 0 0 0 

bireb 4 0 0! 5 0 510 | Finland... - 9 O iL O/ 10101210 

elm Sle 56 0 bl mmel...eseeseees 9 O 14 0} 121018 0 
Dantzie, oak 7 | 6 O 7 © ‘Gothenburg, yellow. 9 0 12 0/11 015 0 

fir. 3wW'3 045 white.10 0 11 0/10 012310 
Memel, fir 410) 310 415° Gofle,yellow,l4ft..11 O 1110 0000 
Riga . 315!) 4 0 O 0 Christiania, perc. 

Swedi 215' 3 5 376 J2 ft. by 3 by sf 00 0 0' 26 030 0 
Manis, Quebec rd 3.0) 6 0 9 GO)! in ....-yellow 
ylpimeS5 0 70 5 083 0 white....0 0 0 0, 18 026 0 
Lathwood,Danwefm 6 0 0 0 9 O10 O Deck Plank,Dnts | 
Momel...0 0 0 0, 0 0.0 0, perdof inf 20 120) 2 0 3% 
St. Peters. 7 0 0 ¥,12 0 YU O Staves, perstandard M 
Deals, per ©. 12 ft. by 3by9in. | Quebec, pipe.......80 0 0 0) 90 095 0 
Quebec, whitesprucel4 1018 0 17 020 0 puncheon..30 0 22 0 | 20 023 0 

mr 0 0 0 0 @ Baltic, crown . . 

fit. John,whitesp! 0/16 01810 a eat 160 0165 0/1500 0 0 








Tue Boutevarp Sesastoron (Paris).—The Boulevard Sebastopol 
is now open for traflic in its whole length. In 1854 this great work 
was commenced, near the terminus of the Strasbourg Railway, and it 
was soon resolved to extend this breach through the most densely 
peopled part of France down to the Seine. In 1855 the work was 
commenced at the other end likewise, and that part of it which is 
situated between the Tout au Change and the Rue des Lombards was 
completed in the same yeir. Its whole length is now somewhat more 
than 2,500 yards (one mile and a half). Its breadth is 50 yards, of 
which 3-5ths are devoted to the carriage road, and 1-5th to each pave- 
ment. The pavements are adorned with elm trees, each at a distance 
of six yards from the other, and with 140 splendid gas candelabrums. 
Forms have been erected at intervals for the accommodation of the 
public. The boulevard is perfectly straight from one end to the other. 
‘The subterranean part of the works is probably the most astonishing. 
Two tunnels, each avout 15 feet high, and 17 feet broad, run under 
ground along the boulevard. They contain the pipes for the supply 
of water, as well as the sewers, and besides that a little railway, on 
which the solid part of the refuse of the town is removed on a wagon 
down to the river, where it is to be transferred to boats. A medal is 
to be struck in ation of the opening of the boulevard. 

A Ricu Covosiau Srory.—In a recent lecture on the early history 
of the colony of South Australia, the lecturer favoured his hearers with 
the following :—** During the darkness of night Adelaide was a maze 
—a labyrinth from which extrication was by no means easy. I could 
tell you some ludicrous adventures of my own arising from this cause, 
but I prefer illustrating the fact by relating the adventure of another. 
There is still living in Adelaide a gentleman deeply read in the law, a 
most amiable man, but somewhat peculiar in his habits and manners. 
He has travelled and observed much, read and thought much, and is 








a very agreeable companion to those who know how to converse with 
him. His hearing is defective, and his sight contracted, and to these 
latter circumstances, in fact, is attributable the occurrence which I 
am about to narrate. The learned gentleman had been dining with 
Mr. O. Gilles, at his house, near St. John’s Church, his own residence 
being in Gilles-arcade, perhaps three-quarters of a mile off. Other 
two guests, who left Mr. Gilles’s long after him, were surprised to 
overtake him at a very short distance from his starting point. He 
was standing opposite the stock of an oak, the top of which had 
been lopped. Bowing very politely and addressing the tree, he said, 
‘Will you have the kindness to tell me the way to Gilles-arcade ?’ 
Of course the tree made no reply. Again bowing, he said, ‘ Do oblige 
me by telling me the way to Gilles-arcade?’ Of course the tree was 
mute as before. A third time he pleaded, and more earnestly, but 
with the same result; when he turned away to wander on his un- 
certain journey, meekly remarking, ‘ Well, if you don’t know the way 
you might, at least, have been polite enough to tell me so.’ ” 

A Rattway in TuRKEY.—The opening of a portion of the railway 
from Smyrna to Ardrin has created much sensation among the Turks 
there. On the 23rd ult. the first locomotive was run as far as Caravan 
Bridge (Smyrna), and caused delight and amazement to all. The 
natives evidently thought the whistle the essence of the motive power, 
for whenever it sounded a yell of delight was the echo. The most 
interesting feature of the whole was the attitude of the workmen; 
they seemed to look upon it asa triumph in which they themselves 
had no small share. You hear every day scofling at the dulness of the 
people of this country; let any one come here and look at the motley 
crowd, and he will take away a different idea. They belong to not 
less than nineteen different races and nationalities—English, Irish, 
Scotch, French, Americans, Italians, Slavonians, Armenians, Turks, 
Greeks, Poles, Albanians, Austrians, Prussians, Persians, Hindoos, 
Negroes, Ionians, and Spaniards. Among these you find all the 
natives of the country represented who never saw anything like it, and 
who, by a well-managed system of reward to skill and industry, are in 
a few weeks converted into first-rate navvies. Look at them laying 
down the sleepers, or fixing the rails, or ballasting them. See them 
further on using the pickaxe to loosen the rocks, or boring the holes 
for blasting, and you will be astonished at the progress which has been 
effected. It is, above all, this last operation which makes their delight. 
—Letter in the Times. 

EnGuish AND Scotch Tuaresuinc Macuines. — At the last 
monthly meeting of the Highland and Agricultural Society of 
Scotland, Mr. Maclagan said, that having seen an admirably work- 
ing machine erected in his neighbourhood by Clayton and Shuttle- 
worth, and also the results of an experiment made between it and an 
ordinary Scotch one, he determined to test the efliciency of his own 
mill by comparing it also with an English one. He, therefore, 

gaged the ine made by Hornsby and Son, which gained this 
society’s premium in Glasgow. The experiment was made last 
autumn with a stack of wheat of crop 1856. Two carts were placed 
at the stack, and the sheaves were forked from it to the carts, which 
were driven and unloaded at the English and Scotch machines. The 
former threshed at the rate of five qrs. per hour, including stoppages, 
and sometimes it was found to be threshing at the rate of seven qrs. 
per hour, when it was fed fast and equably. The Scotch machine had 
not all the modern improvements attached to it, the grain having to 
be put through the hand fanners once or twice a’ter it had passed 
through the machine, which threshed at the rate of two anda half qrs. 
per hour. The wheat experimented on yielded at the rate of thirty- 
six bushels per imperial acre. ‘The results of this experiment were :— 








Weight Gross Weight 
Good per Weight Light of good 
Grain, bush. of good, Grain, and light. 


bu. st. lb. Ib. st. lb. st. Ib, st. Ib. 

English machine .. 23 3 9 624 1289 4 10 133 5 

Scotch machine .. 28 2 1 G60} 123 8 & 4 123 12 
Thus, the English machine gave both more good grain and a greater 
weight per bushel, namely, 1$1b., and the sample was decidedly 
superior, both in appearance and in handling, and contained no 
broken grain. The results correspond very nearly with those 
obtained by Mr. Hope, being about 34 per cent. in favour of the 
English machine. The good grain from both machines was sent to 
market, and sold by an agent on the same day; that from the 
English machine brought ds. per qr. more than the grain from the 
Scotch. Wishing to know what became of the wheat that passed 
through the Scotch machine, he caused some of the straw from it to 
be put through the English machine, and after a quarter of an hour's 
working, he obtained 52 1b. of wheat. He also put some of the straw 
from the English machine through the Scotch one, and after five 
minutes’ work, obtained 13 1b, of wheat—that is, at the rate of 5} lb. 
in a quarter of anhour. The proper feeding of the mill was a most 
essential point; the feeder should know when he was feeding pro- 
perly by the sound of the mill, and the master, though at a con- 
siderable distance from the offices, if he had a good ear, would be able 
to tell if the mill was properly fed, simply by the sound which will be 
carried to him by the wind. 

New Routt ro Cmixa.—We recently gave in Tar ENGINEER a 
translation from the Voniteur de la Flotte, which contained some 
momentous adumbrations of a grand railway scheme which would 
supply a new route to China and India through the British American 
possessions. A correspondent of the Liverpool Albion elaborates the 
subject at some length. He states that the Government of the 
United States long ago surveyed a projected line from Chicago to 
Puget Sound; but the plan which now engages the attention of the 
Canadians is for a railway entirely through British territory in con- 
nexion with the Grand Trunk and St. Andrew and Quebec 'ines. It 
has been maturely considered by Mr. Forsyth and others, who have 

repared petitions on the subject, to be presented to the Canadian, 
New Brunswick, and Imperial Legislatures. As only 200 miles of 
railway require to be made between Riviere du Loup and Woodstock, 
it is proposed that the provinces of Canada and New Brunswick 
should undertake the completion of that link, without asking 
any aid from the Imperial Government or Legislature It is cal- 
culated that the cost of construction will not exceed £50,000 
annually until completed, which should be raised on their several 
securities at 6 per cent. An unbroken line having been made 
from the Atlantic to the southern extremity of Lake Huron, at 
the expense of the provinces, it is thought that the Imperial 
Government may then fairly be applied to for aid in carrying the line 
westward to the Pacific. The Grand Trunk line terminates at Sarnia, 
but, in order to confine the projected line entirely to British territory, 
it will diverge therefrom at Belleville, and run north-westerly until 
Lake Superior is turned, when it will follow the boundary between 
the United States and the territories ef the Hudson’s Bay Company, 
to the shores of the strait which separates Vancouver's island from 
the mainland. ‘The financial portion of the scheme involves a 
guarantee from the Imperial Government of a minimum of 6 per cent. 
on some twelve or fifteen millions, and the grant of the land required, 
as was done by the Government of the United States in the case of 
the Illinois Railway. The calculations of the promoters of this great 
idea as to the profits to be realised are founded upon the increase of 
traffic westward, and the anticipated diversion of that which now 
follows the Suez and Cape routes to India and China. ‘The subsidies 
paid to the Cunard and the Peninsular and Oriental steam lines are 
over £350,000 per annum, which sum almost represents the interest of 
the maximum amount estimated to be required for the construction of 
the whole line, a distance of about 1,500 miles, as the crow flies, and 
about 2,000 by the railway route. The great importance and desira- 
bility of a means of communication which would bring India and 
China within sixteen days of England are too obvious to require en- 
larging upon. Passengers, treasure, and the lighter and more valuable 
merchandise would at once seek the shortest route, and the long- 
sought desideratum of a northwest passage to the East Indies, which 
has occupied the minds of geographers and navigators for centuries, 
would at last be realised, though not in the manner anticipated by our 
ancestors. Of the feasibility of the project there can be no doubt; it 
is much less startling than, five years ago, was the idea of Canada con- 
structing 1,000 miles of railway from her own resources, Contractors 
will readily be found to undertake the works if the Imperial Go- 
vernment will guarantee half a million annually during their progress. 
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SOCIETY OF ARTS. 
Wednesday, April 21st, 1858. 

W. R. Grove, Esq., Q.C., F.R.S., in the Chair. 
ABSTRACT OF PAPER ON THE PROGRESS OF THE ELECTRIC 
TELEGRAPH. 

By C. W. Sremexs, C.E. 

(Continued from page 332.) 


4, Given the materials and the thickness of the insulating 
coating, the rapidity of progress of the electric wavé increases 
in the simple ratio of the diameter of the conductor; a proposi- 
tion differing also from the views of the promoters of the 
Atlantic cable, who assert that the maximum result is obtained 
by a conductor of compatatively small diameter. 

The results obtained by means of these formule are, however, 
modified by disturbing causes, Which have to be ‘taken into 
account by the electrical engineer. Among these, the con- 
ducting power of the gutta percha itself is the most important. 
It appears, from certain experiments made at Birkenhead by 
Messrs. Newall and Co., upon one-half of the Atlantic cable, 
that when the entire cable is formed into an electric cireuit, only 
about one-third part of the current will follow the wire through- 
out its length, and the remaining two-thirds will pass through 
the gutta percha covering to the earth, |The relative amount of 
leakage through the covering increases in an extraordinarily 
rapid ratio with an increase of temperature; and it must be 
deemed a most fortunate cireumstance that the temperature of 
the great oceans is probably not above 40° Fah. at the bottom, 
being the temperature of maximum density of water. Messrs. 
Buff and Beete have found that glass also becomes conductive of 
electricity when but moderately heated ; and they attribute the 
effect to electrolysis, or decomposition of the alkali it contains. 
In the case of gutta percha, it arises possibly from decomposition 
of the water of hydration or of some vegetable constituent of 
that substance. A careful experimental inquiry into this ques- 
tion, including some other deteriorating effects upon gutta percha, 
would be of great practical importance ; and it is to be hoped 
that the Gutta Percha Committee, lately appointed by this 
Society, will furnish some valuable information. 

The effect of leakage through the coating is retardation in the 
direct proportion of the surface of the conductor, and the inverse 
ratio of the thickness of the coating; but the co-efficient varies 
according to the temperature and quality of the material. There 
are some other disturbing causes of comparatively less impor- 
tance, namely, voltaic induction and magnetisation of the iron 
sheathing by the line-wire current. The voltaic induction, or 
tendency of one current to produce a current in the opposite 
direction in another conductor parallel to itself, is of importance 
only in the case of compound cables, and may even be turned to 
advantage, if the return current is laid through one of the parallel 
wires instead of the earth. By the same expedient, magnetisation 
of the sheathing, which is necessarily a retarding cause, and is, 
moreover, productive of a disturbing extra current, may be 
neutralised. 

In calculating the time required for an electric current to 
traverse a cable of given length and proportion, it may be re- 
ceived as an experimental datum to start from, that it reached 
the distance of 1,000 miles in one second, in a cable consisting 
of No. 16 copper wire, coated with gutta percha to the thickness 
of ths of its diameter, a proportion most generally adopted. 
The discharge of the same cable would occupy practically about 
two seconds, and the time goes on increasing in the ratio of the 
square of the length of conductor, in as far as the retardation by 
electric charge is concerned, and in the simple proportion of 
losses by leakage, voltaic induction, and magnetisation, the result 
being a mean between the two ratios. 

With these facts before us it would have been impossible to 
work an electric telegraph across the Atlantic or Indian Oceans 
with anything approaching a commercial result; and the idea 
must have been abandoned but for Faraday’s timely discovery 
that several electric waves may co-exist, following poe | other ina 
long cable, whereby the number of impulses to be transmitted 
in a given time may be greatly increased. 

A difficulty experienced in carrying this method of working 
into effect is the partial merging of the separate waves into an 
almost uniform electric charge of the conductor, which causes 
the receiving instrument to be permanently affected. This diffi- 
culty has, however, been removed by a return to Gauss and 
Weber’s method of working, in sending always two opposite 
currents in succession, whereby not only the effective value of 
each wave is doubled, but accumulation of electric charge is 
entirely prevented, because the two opposite waves in emerging 
destroy each other. This method of working. would, however, 
not be complete without a return also to the same description of 
current which Gauss and Weber employed. . It has, indeed, been 
shown above that currents of high eleetrie force do not travel 
any faster through submerged conductors than feeble currents, 
but the advantages of the former are that ‘each electric wave 
represents a larger accumulation of force, and travels conse- 
quently to a greater distance before it has so far dispersed as to 
be no longer capable of producing an effect upon the receiving 
instrument, and, moreover, that the positive and negative im- 
pulses are equal in amount. 

The success of a long submarine line of electric telegraph de- 
pends also, in a great measure, upon the particular construction 
of both the communicating and the receiving instruments, On 
this point I am in a position to speak from extensive experience, 
being connected with an establishment which had to contend at 
an early period with the difficulties experienced upon long under- 
ground lines, which has since carried out extensive systems of 
telegraphs in Russia and other countries, and has furnished the 
instruments of most of the continental lines, including those 
in Turkey, India, and Australia. “In addition to this there is the 
experience of the Black Sea andthe Mediterranean lines, which 
are the longest submarine lines hitherto constructed, with the 
instrumentation of which I was charged by Messrs. Newall and 
Co., the successful contractors of those undertakings. 

Morse’s recording instrument combines, as stated before, many 
practical advantages which recommend it for universal adoption 
for all mercantile lines, among whieh advantages is the facility 
it offers of forwarding meszages at intermediate stations without 
the intervention of a clerk, in putting on a fresh battery, a system 
first introduced by Siemens and Halske, and perfected by 
Steinheil, by which it is made possible to speak directly between 
London and the remote parts of Russia. 

The real telegraphic receiving instrument is the relay, which 
has for its duty to establish and break the local circuit of the re- 
ceiving instrument. 

An important point in the construction of a delicate relay was 
the suppression of the armature of the electro-magnet employed 
(patented by Werner ‘Siemens in 1851), by allowing one of the 
two upright bars of soft iron composing the horse-shoe electro- 
magnet to vibrate upon delicate points, and producing rotary 
motion by the attraction between approximated horizontal arms 
extending from the same. The application of magneto-electric 





currents necessitated a corresponding change in this relay; for, 
however sensitive it might be made, it was necessary that the 
effect of the line-wire current should be continued until the re- 
cording instrument has had time to make a dot or line upon the 
paper, and the magneto-electric current, being nearly instantane- 
ous, is unsuited for that purpose. This difficulty has been re- 
moved by the introduction of permanent magnets, which 
continue the effect produced by the instantaneous action of 
the line-wire current, until the opposite effect is produced by 
the suceeeding negative current. The vibrating tongue of the 
instrument. (Figs. 2 and 3) is for this purpose balanced midway 
between the similar poles of a comparatively powerful permanent 
magnet, being equally attracted by both, but remaining in the 
proximity of either of them, into’ the attractive sphere of which 
it happens to be brought by the instantaneous action of the line- 
wire current, changing for an instant of time the name of one of 
the contending poles. A relay on this principle was first exhibited 
at the Great Exhibition of 1851 by Siemens and Halske. 

The relative dimensions of the inductive coils, and of the coils 
in the relay (depending upon the length and other conditions of 
the cable itself), are points which require very careful attention. 
The common practical rule, that the resistance of the coils must 
be increased with the increased length of conductor, is here 
entirely at fault, for the electric wave, when once formed, is no 
longer under the influence of its source, but may be compared to 
the dying wave of the ocean running up a shallow beach, which 
would have no power to fofce its way through along and narrow 
tube, but is yet capable of delivering a large quantity of water 
into an open duct. For an analogous reason the coils of the 
relay must be comparatively short and thick wire. The same 
rule applies to the inductive coils, which must be composed of 
thick wire in order to produce a quantitative wave. The 
Cagliari, Malta, and Corfu line is worked by instruments upon 
this principle, and the results obtained are very satisfactory— 
the messages being worked through the entire distance of 700 
nautical miles (without making Malta a relay station) with ease, 
and at a sufficient rate. 

This result proves that telegraphic c:bles not exceeding a 
thousand miles in length may be worked satisfactorily, and that, 
consequently, all reasonable doubts about the successful opera- 
tion of a line from London to Calcutta may be considered as 
being removed, a result which I sincerely hope to see soon 
established in fact. 

For distances exceeding a thousand miles, the difficulty of 
sending messages at an efficient rate for commercial purposes re- 
mains yet to be solved, for theory and experience combine to 
prove that the highest rate likely to be attained in working 
through a distance equal to the intended Atlantic cable, in taking 
full advantage of the power of waves, will not exceed three, or it 
may be four, words per minute, unless indeed some new prin- 
ciple of working is yet discovered, whereby a greater result is 
realised, 
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INDUCTIVE ALARUM. 


There would be one way, indeed, in which the capabilities, not 
only of long submarine cables, but of electric telegraphs gene- 
rally, might be greatly increased, which consists in combining a 
number of insulated line-wires into one cable, and working them 
in metallic couples. ‘This, indeed, is giving up the earth circuit, 
but in its stead we gain the power of working several sets of 
instruments without disturbing interference between the wires 
by voltaic induction. Instead of using one of the wires 
(say the central wire) for the common return circuit, the metallic 
pairs might be selected by the rule of permutations, which, if 
carried out, would enable us to connect six pairs of instruments 
by means of four wires, ten pairs by means of five wires, and so 
on, Ifacable of ten wires was laid between two great commer- 
cial centres, say between London and Liverpool, as many as 
forty-two pairs of instruments might be used, which might be 
placed in counting-houses of great merchants and of their re- 
spective agents for their private correspondence, and this step 
would probably give rise to the more genera] application of the 
electric telegraph for private and domestic communication. The 
instrument that appears to be best suited for such purposes (in- 


cluding railway and town services), isa magneto-electric step 
by step or dial instrument (Fig. 4), a specimen of which I have 
placed before the meeting. This instrument combines the ad- 
vantages of requiring no battery, with great facility of working, 
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COMMUNICATOR OF DIAL INSTRUMENT, 


and it contains some novel arrangements, whereby its action is 
rendered powerful and certain, and which will be best under- 
stood from the drawing. 

Of these instruments, 180 were adopted last year by the 
Bavarian Government, A pair of them is also in use at the 
War-Office and the Horse Guards; and another pair was taken 
out by Messrs. Newall and Co., to keep up telegraphic commu- 
nication between the tender and tug employed in laying the last 
Mediterranean cables. 

My summary would not be complete without a notice ofa 
method of sending messages simultaneously in both direc- 
tions through one and the same line-wire, the joint invention of 
the Hanoverian telegraph engineer Frischen and my brother. It 
consists in splitting the current of the battery into two equal parts, 
of which the one proceeds through the line, and the other 
through an adjustable resistance coil by a short circuit to the 
earth. Both currents pass in opposite d rections round the relay 
magnet of the communicating station, «nd neutralise each other 
in effect, but the portion of current pa sing along the line-wire 
produces an effect upon the relay at the receiving station, and 
vice versa, but if both stations include ‘heir batteries at the 
same time, the current of the line-wire will be doubled, and in 
exercising a preponderating effect upon both relay magnets will 
cause both to attract their respective armatures, and establish 
the printing circuits. By this means the transmitting power of 
a single line-wire is doubled. This system works satisfactorily 
between Amsterdam and Rotterdam, and some other places 
where there is not much interference by intermediate service, 
but it is, I consider, as yet too refined for general application, 

I wish to draw particular attention to the key and rela 
arrangements of Mr. C, Varley, which are used upon the Dutch 
cable, and the acoustic telegraph, worked by secondary circuit, 
which is used by the British Magnetic Telegraph Company, and 
which lack of space has prevented me from describing in the 
paper. 

DISCUSSION. 

The Chairman invited discussion principally upon the best 
means of insulation, and the best form of battery power. At 
present it did not appear that for long lines of telegraphic com- 
munication a better insulator than gutta percha could be found. 
An important point was—what was the best form of power to be 
used for the transmission of the electric current. A different 
power was required for short distances to that which would be 
suitable for long distances, such as the Atlantic telegraph. One - 
advantage of magneto-electric power, as opposed to that of the 
battery, was that the apparatus was always ready, and only re- 
quired small mechanical power to work it. It had been found to 
answer well for short distances. It was stated that in order to 
obtain sufficient intensity to work a length of telegraph such as 
the Atlantic cable they would require 500 Daniell’s cells, whilst 
with the Rhumkorff coil it was probable they would be able to 
obtain sufficient intensity with a much smaller number. Another 
important point was the occasional rupture of the copper wire in 
submarine cables. He thought it was very desirable to have the 
whole cable so constructed that one part of it should not stretch 
n a greater degree than another. 

Mr. W. Smith thought Mr. Siemens was slightly in error upon 
one or two of the facts he had brought forward. He (Mr, Smith) 
was not aware that Messrs, Newall and Co. had any patent for 
the form of cable from Dover to Calais. The first specimens of 
that form of cable were made, in 1847, for Mr, Brett. His plan 
was to coat copper wire with india-rubber—the best insulator 
then known —and to enclose the wires in a series of iron tubes, 
united by ball and socket joints. He (Mr. Smith) believed he 
was the first to communicate to Mr. Brett, in 1847, the idea of 
protecting the insulated copper wires forming the core by a 
sheathing of iron wire. 

Mr. Latimer Clark, in reference to the acknowledgment of 
the labours of Oersted and Ampére in the advancement of 
electrical science, had been lately struck by a passage ina French 
work on electricity, published in 1805, from which it almost ap- 
peared that the influence of an electric current on a magnetic 
needle, and its effect in magnetising an iron bar, had been noticed 
and published long prior to the date of Oersted’s discovery. Mr. 
Siemens had attributed to Professor Faraday the discovery of 
the possibility of the co-existence of several waves of electricity 
in one submerged wire. The phenomenon of the slow trans- 
mission of currents through submerged wires was first noticed 
by him (Mr. Clark) in April, 1852, in the course of a series of 
experiments to ascertain how far it would be practicable to work 
through gutta-percha wires laid underground between London 
and Liverpool; and in 1858, a patent was taken out to obviate 
the effect by surrounding ‘he gutta-percha wire with a coating 
of asphalt, or some cheap dielectric substance. Early in 1854, 
he (Mr. Clark) exhibited the phenomenon of induction, and pro- 
dueed diagrams with three needles on chemically Ppa oe 
paper, showing, in a very perfect manner,the passage and retarda- 
tion of the current. The Electric Telegraph Company were fully 
alive to the advantages of the Morse instrument, and had em- 
ployed it extensively on all their principal commercial circuits 
for many years, and it was in daily operation .on thousands of 
miles of telegraph in this country. The needle instrument had, 





however, such advantages cver the Morse’ in simplicity, in 
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idity of transmission, and in facility of use, that they had in 
vain endeavoured to bring the Morse instrument into extensive 
use on railways. ; 

Mr. E. Highton said he objected to the statement in the 
paper—that the change from magneto-electricity to electricity 
developed directly by a voltaic battery, was a step in a retro- 
grade direction. Every form of magneto-electric machines 
hitherto used in Great Britain and Ireland had failed ; but they 
were not commercially comparable with other plans when 
voltaic-electricity was employed. The first system of under- 
ground wires, as recommended by Mr. Werner Siemens, in 
Prussia, had proved a total failure, and nearly the whole of the 
capital invested therein by the Government had been lost. 
There was no practical method of making submarine cables 
published prior to his own patent of September 21,1850. He 
thought that the attention of those connected with the working 
long lengths of telegraphs should now be directed to a system 
of codes. He instanced one of his own which contained 
800,000,000 times 2,009,000 pre-concerted messages, all of which 
did not occupy one side of half a sheet of foolscap, and each 
would not occupy more than twelve seconds in transmission. 
The submarine cable of the British Telegraph Company had 
been most successful. Although weighing 180 tons, and 
containing six wires of twenty-five miles in length, it had now 
been at work for nearly four years, and every wire up to the 
present moment was perfect, and since its submergence it had 
not cost the company anything for repairs. With regard to the 
double-needle system of the original Electric Telegraph Com- 
pany, he stated his belief that, sooner or later, if they were to 
compete with their rivals, they must use a one-wire system. 
Mr. Highton then read an extract from a work published by 
Mr. Ronalds, in 1823, which showed that the first telegraphic 
message ever transmitted in Europe was transmitted by an 
Englishman, in the year 1816, and that Mr. Ronalds then recom- 
mended the use of underground wires. Mr. Highton then 
exhibited and explained the instruments invented by himself, 
and which, through one wire, transmitted the last parliamentary 
speech of the Queen from London to Liverpool at the rate of 32 
words a minute; and, through the same kind of instrument, 
with three wires, the speech of the American President, con- 
taining upwards of 16,000 words, was telegraphed from Liver- 
pool to London at the rate of upwards of 8,500 words an hour, 
without a single mistake. 

Mr. Pearsall, some years ago, was charged to ascertain the 
practical results of Professor Steinheil’s researches and experi 
ments, when the professor stated that he had carried on electro- 
telegraphic communication without any wire at all, by which he 
now understood him to mean that he had made use of the rail- 
road for the line wire, using the earth for the return circuit. 

Mr. Varley said he had been able, by touching the wire whilst 
an instrument was at work, to interpret the signals by feeling ; 
and he thought possibly this idea might ultimately be practically 
worked out. He described his acoustic telegraph, and asked Mr, 
Siemens at what rate the Malta cable was worked ? 

Mr. Siemens said, twelve words per minute, though it 
depended on the skill of the operator, 

r. Varley added, that the experiments with the Atlantic 
cable had led certain electricians to the conclusion that a small 
wire conducted more rapidly than a large wire, a conclusion with 
which he (Mr. Varley) did not agree. If it should be established 
that the larger wire was the best conductor, he did not apprehend 
that the expense of a submarine cable would be materially 
increased by its adoption. The cost of the present Atlantic 
cable was about £100 per mile, of which sum £60 was due to 
the outer iron sheathing, and £40 to the copper wire and gutta 
percha covering, and of this he thought the gutta percha cost 
the larger portion. 

Mr. Siemens said, in reply to Mr. Smith, that whatever his or 
Mr. Brett's merits might be in having first suggested the long 
spiral iron sheathing of electric cables, there could be no doubt 
about the fact, as stated in his (Mr. Siemens’) paper, that it was 
actually constructed according to the process patented by 
Messrs. Newall and Co., for twisting wire ropes. He felt sur- 
prised at Mr. Latimer Clark’s assertion, that Oersted, Schweigger, 
and Ampére, were not the originators of the science of electro- 
magnetism. The electric charge in underground line-wire was 
first observed by his brother, Werner Siemens, and fully 
described in a memoir, presented to the French Academy in 
1849, whereas underground line-wire had not been introduced 
into this country till 1854. Respecting the new dial instrument, 
he wished to draw the attention of the meeting to the means 
adopted to obtain quantitative induced currents by the applica- 
tion of a series of permanent magnets acting in close proximity 
upon a long rotating keeper, of the section of the letter H, into 
the recesses of which the induced wire was coiled, by which 
arrangement a powerful alarum might even be sounded at a 
distance of 500 miles, to which distance these instruments 
worked with absolute certainty. The dead-beat ratchet-motion 
(Fig. 6) was also of peculiar construction, which rendered the 














DEAD BEAT RATCHET MOTION, 


slip of the tooth impossible even at the highest velocity at 
which the handle of the instrument could be worked. The 
mode of receiving messages by touch, which had been men- 
tioned by Mr. Varley, was not new, the same plan having been 
roposed by Vorsselmann de Heer in 1839. The most suitable 
iamoter of the conductor, in submarine cables, under given 
circumstances, might be ascertained, without much difficulty, 
from the simple formule which he had given, and which he had 
hoped would have formed a principal point in the discussion. 
The Chairman said, Professor Wheatstone was avowedly in 
favour of the magneto-electric power. They had heard the 
statement that Oersted was not the first discoverer of electro- 
magnetism. If a priority of discovery were established on be- 


half of any other person, it would come with great surprise upon | affords facilities for intersecting a number 
| means of crosscuts, whilst, by the second, the whole of the veins 





those who had been accustomed to associate this discovery with 
the name of Oersted since the year 1821. 
A vote of thanks was then passed to Mr. Siemens. 





Wednesday, April 28th, 1858. 
ABSTRACT OF PAPER ON THE PROGRESS AND PRESENT 
STATE OF BRITISH MINING. 
By J. Artuur Pmuurps, 
Tne metals are usually combined with sulphur or oxygen, or are 
“mineralised,” and the unproductive substances are known as 
the matrix or gangue. An ore of a metal is a mixture con- 
taining a sufficient proportion of it to enable it to be advanta- 
geously treated. Metalliferous ores lie either in veins or beds, 
but gold, and the finer oxides of tin, are obtained by washing 
alluvial deposits or the débris of veins. The most important ore 
is ironstone; it is frequently found with coal, sandstones, and 
shales, and is the most valuable mineral deposit worked in this 
country. The present paper relates to improvements in 
working the several ores, and to the modes of preparing them. 

Silver and gold were known to the Britons before the Roman 
invasion; their copper they obtained from foreign countries. In 
Cesar’s time iron was employed as a medium of exchange; but, 
a century later, it was an article of exportation. 

Tin.—Tin was, however, the most celebrated ancient metallic 
product of Britain. The broken and rudely-washed ore was 
placed in a hole cut in the ground, the sides being lined with 
fuel and ignited, reduced the metal, which was run off into an 
outer receptacle, Many of these rude furnaces have been dis- 
covered in various parts of Cornwall; a remarkable relic of this 
description being discovered at Redmoor. ‘the bellows em- 
ployed in these smelting works cannot be determined, but two 
very simple methods of obtaining a current of air were in use. 
The first by means of bellows worked by men’s feet, the operators 
standing upon and pressing them down alternately, whilst the 
exhausted skin was pulled up by means of a string held in the 
hand. In the time of Charles some unsuccessful experiments were 
undertaken to effect the smelting of tin by means of pit coal; 
but in the reign of Anne, a patent was obtained for the reduc- 
tion of tin ores in a blast furnace by fossil fuel. The rever- 
beratory furnace soon followed this discovery, and this apparatus, 
slightly modified, is employed at the present day. The produce 
of tin lodes was in 1800, 2,522 tons; in 1810, 2,036 tons; in 
1820, 2,990 tons; in 1830, 4,444 tons; and in 1855, 6,000 tons 
of this ore or “ block” tin, which usually contains about 70 per 
cent. of metal. 

Copper.—Cumberland produced copper in the thirteenth cen- 

tury, and Keswick was the seat of extensive copper works in 
1470. Cop;er was also produced in considerable quantities at 
Ecton Hill, in Staffordshire, before its discovery in Cornwall. 
The Pary’s mine, in Anglesea, became exceedingly productive 
about the year 1773; and, during the twelve succeeding years, 
reduced in a very considerable degree the price of copper ore 
throughout Europe. Subsequently, the produce of the Anglesea 
mines began rapidly to decline, and, in 1799, the Pary’s moun- 
tain had become almost exhausted. Systematic explorations for 
copper were probably commenced in Cornwall about the year 
1700. The machinery employed was inefficient; the royalties 
were exorbitaunt—one-eighth to one-sixth of the gross produce— 
whilst the smelters compelled the miners to accept such prices 
as they thought fit. With the improvement of pumping ma- 
chinery and a more liberal scale of royalties, the annual produc- 
tion of copper ores in Cornwall has now reached nearly 200,000 
tons, and it will probably increase. The average yield of Cornish 
copper ores may be taken at about 6} per cent. 
Lead.—About 330 lead mines are now making returns, but 
about 400 are in operation ; the total produce has, however, of 
late years, experienced but slight increase: <A large quantity of 
British lead ore contains a valuable amount of silver. The 
richest ores are produced in Cornwall, and yield on an average, 
about 23 ozs. of silver per ton. The mines of Alston Moor, 
Weardale, and Teeadale, afford lead yielding from 6 to 12 ozs. 
per ton; Derbyshire and Shropshire lead contains from 1 to 1} oz. 
per ton; and the mines of Flintshire and Denbighshire yield lead 
averaging from 445 to 64 ozs. The net consumption of pig lead 
in our home manufactories, for eight years ending 1855, averaged 
nearly 55,000 tons per annum, Its price has greatly fluctuated. 
From 1806 to 1815, it averaged £27 12s. per ton; from 1816 to 
1825, £21 18s. 6d. ; in 1830, the price had declined to £12 10s. ; 
whilst, at the present time, it may be taken at £22 10s. 

Tron.—In 1796, the make of iron in this country amounted to 
125,000 tons; in 1806, to 250,000 tons; in 1820, to 400,000; in 
1827, to 700,000; and in 1855, to nearly 3,300,000. 

Coal.—Coal was not generally employed as fuel until the 
beginning of the reign of Charlesi. That this fuel had, how- 
ever, been introduced into London before 1306 is proved by the 
fact that in that year its use was prohikited from the tendency 
of its smoke to “corrupt” the atmosphere. The coal-fields of a 
colliery near Manchester were first opened in 1330; those at 
Merrington and Ferry Hill, in 1343, and those of Gateshead, 
Wickham, and Tynemouth, in the year 1500. The coal-fields of 
the United Kingdom contain an area of 12,000 square miles. 
The present vend of coal is about 5,500,000 tons per month. 
This is obtained from 2,700 collieries. 

The annual yield of our mineral products now amounts to 
£35,000,000, and any estimate of the value which this sum 
ultimately assumes after the metals have been subjected to more 
or less complicated elaboration, must be merely hypothetical. 


MINING OPERATIONS, 


Sett, de—The consideration given for the right of exploring 
the contents of a vein is usually a fixed proportion of the value 
produced, known as “reyalty.” This is secured to the 
lessor by a lease. The operations of the lessee are con- 
fined within certain specified iimits, called a ‘Sett,” within 
which, subject to various restrictions, he may work as he 
thinks proper. Previous to obtaining a lease, the miner some- 
times works under what is called a take-note, extending over a 
period of one or more years. 

Shoding.—When a take-note or lease of a piece of ground has 
been obtained, the operations are commenced by “ shoding” or 
“costeaning.” This consists in sinking a series of pits in the 
shelf or rock, in a direction as nearly as possible at right angles 
to the presumed run of the lodes in the locality. These pits, 
being connected by means of galleries from their bottoms, neces- 
sarily discover the backs of any veius or lodes that may be tra- 
versing the property. When sufficient inducement for the fur- 
ther prosecution of the work has been discovered, the ground is 
either explored by an adit-level, or by shafts, crosscuts, and 
levels. 

Adit Levels consist of galleries driven in from the lowest 
available ground within the limits of the sett, and may be 
directed on the course of one of the principal lodes, or so as to 
intersect the different veins. The first method possesses the 





advantage of exploring a considerable length of the vein, and 


of parallel lodes by 
contained in the sett may be frequently intersected. It is never 
prudent to resort to drainage by meaus of an adit-level if itg 
cost will much exceed that required for the erection and main- 
tenance of machinery to secure the same object. 

Shafts.—When shafts have been determined on, it is of the 
greatest importance to choose eligible sites for them, since they 
not only constitute the highways to the various horizontal gal- 
leries, but also afford the necessary facilities for unwatering the 
mine, and removing its produce. Apart from ventilation and 
pumping, shafts are only used for winding and climbing, and for 
the latter purpose inclined are preferable to vertical shafts. 
Considerable inconvenience was formerly experienced from 
drawing stuf through inclined shafts, but this has been obviated 
by the introduction of a guide rail from the mouth to the bottom 
of the shaft, constructed either of wood or iron. The kibble 
should be not only provided with wheels to run on the rails, but 
should also have anti-friction rollers, so arranged as to retain it 
in its proper position during its passage through the shaft. 

Levels on the Courses of Lodes.—Pryce, who wrote in 1778 
states, that the vertical distance between levels averaged about 
eight fathoms, but it has since increased to ten, and, in some 
instances, twelve fathoms. There does not appear to be any 
valid reason for adopting uniformity of distance between the 
drivages, 

Winzes and Stopes.—Winzes are shafts sunk between two 
levels fur the purpose of connecting them, but without commu. 
nicating with the surface, and are employed for forwarding ven- 
tilation, and many other purposes. The ores in a vein are, to a 
certain extent, extracted in cutting the longitudinal galleries ex- 
cavated in it, but, as these are at considerable distances from each 
other, the ore forms but a very inconsiderable part of the pro- 
duce of the lode. In order, therefore, to obtain the minerals 
between the different levels, the ore is worked out and the space 
afterwards filled in with rubbish. This operation is called 
stoping. 

Methods of Attacking the Rock.—If the ground be soft, 
nothing but an ordinary pick and shovel is employed; if it be 
somewhat hard, and contain numerous fissures, the miner has 
recourse to the use of steel wedges, or “gads,” which being 
driven into the crevices of the rock split off larger portions than 
could be done by the pick. When the ground to be cut through 
does not admit of being thus broken, gunpowder is used. A 
hole is bored into the rock for its reception by a bar of steel 
armed with cutting edges. To use this instrument, one of the 
workmen holds the sharpened end of the borer to the rock, 
whilst another hits the other end a heavy blow with a large 
hammer or a mallet. As the hole deepens, the person who holds 
the tool turns it a portion of a revolution between each blow, 
and in this way a deep hole is ultimately obtained. When the 
hole has attained a sufficient depth, it is carefully cleaned out 
with what is called a “ swab-stick,” and a proper quantity of 
gunpowder deposited at the bottom. The hole is now filled up 
by ramming in a quantity of soft schist, called “tamping;” a 
small hole being left by the introduction of a copper needle, 
which is subsequently removed to afford means for exploding 
the charge. This is done by means of a reed or rush, filled with 
fine powder, and to which a slow match is attached, during the 
burning of which the men have time to escape. This method, 
however, has now become almost entirely superseded by the uso 
of the “ patent safety fuse,” which not only acts as aslow match, 
but has also the advantage of being safer and more readily em- 
ployed. When the rock is damp the powder is enclosed in a 
waterproof bag before being introduced into the cavity. 


PuMPina MacHINeEry. 


As far back as 1530 pumps of various descriptions, set 
in motion by water-power, were used for mining purposes. 
In 1708 windmills were erected to work pumps on several 
collieries in Scotland, but they never came into general use. 
Savery, about the year 1696, was probably the first to employ 
steam-power for the raising of water to a higher level. In 
Savery’s engine a vacuum was formed by the condensation of 
steam; water was then forced into it by the pressure of the 
atmosphere, and elevated to any required height by the direct 
action of steam on its surfave. His apparatus was ultimately 
superseded by Neweomen’s atmospheric engine, introduced about 
the year 1705. In this machine the steam exerted no direct 
influence on the surface of the water to be elevated, but was 
only employed as a means of forming a partial vacuum beneath 
a piston attached to one end of a lever, whilst the pump rod 
was in connexion with the other. The various cocks and valves 
were first worked by hand, until Humphrey Potter ingeniously 
connected them with the beam by means of strings and catches. 
This arrangement was improved on by Mr, Henry Beighton, who 
employed the plug rod and hand-gear. ‘wo of Newcomen’s 
engines were, at an early period, erected at Wheal Busy, near 
Chacewater, with cylinders 66 and 72 inches in diameter. The 
consumption of coals by these two machines amounted to 320 
bushels, or about 13 tons daily. In the year 1766, the attention 
of Smeaton was first directed to improvements in steam 
machinery. With an experimental engine of one-horse power, 
he evaporated 6} Ib. of water by 1 Ib. of coal, and produced the 
best effects with a pressure of 8 lb. above that of the atmosphere. 
In 1775 he erected a 72-inch atmospheric engine at Wheal Busy. 
The stroke of this machine was 10} feet, the cylinder being 
placed over the boiler, and the main-beam composed of several 


pieces of wood bolted together, and provided with Dends. The 
highest duty performed by this apparktus was 9,450,000. By 


enclosing the fire, and supplying the fuel through a tube, this 
engineer was able to evaporate 7°88 lb. of water with 1 Ib. of 
coal. Watt was chiefly occupied with his improvements of the 
steam-engine from the year 1762 to 1800. He found that the 
loss of heat, arising from condensation within the cylinder, 
amounted to 32 per cent. of that employed, in addition to a con- 
siderable loss of time to effect the result. 

His first attempt at improvement was to employ a wooden 
cylinder; but he ultimately arrived at the conclusion that, in 
order to obtain the greatest economic effect of steam, the cylinder 
should be of as high a temperature as the vapour entering it— 
that condensation should be effected in a separate vessel—and 
the injected water, if possible, cooled to below 100 deg. Fah. 
The separate condenser patented by Watt in 1769 ; and in 
1776 he succeeded in obtaining a duty of 21,000,000 from an 
engine erected at Soho. In the year 1784, he patented the 
arrangement of levers known as the parallel motion, and apnlied 
the governor for regulating the motion of the engine. About 
this period he introduced the system of admitting steam 
alternately on both sides of the piston. In granting licences 
for the use of his inventions, Watt stipulated that he 
should receive one-third part of the value of the saving 
of coal effected by his engines. The practical application 
of the expansive property of steam was first suggested by Watt, 








in 1769; introduced by him, at Soho, in 1776; and, in the fol- 
| lowing year, at some water-works near London, In 1781, Horn 
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blower took out a patent for working steam expansively. He 
was also the first to employ two cylinders. 

Watt employed what is called low pressure expansive steam, 
but, in 1802, Trevethick and Vivian obtained letters patent, 
securing the application of high pressure principles to the steam 
engine. In 1806 one of those engines was used at Dolcoath 
mine for drawing ores, and about this period the idea occurred 
to Trevethick to employ high pressure steam in Bolton and 
‘Watt’s engine, and expanding it down to the density at which it 
is usually admitted. The method was not, however, adopted 
till 1812, when it was tried at Wheal Prosper. In this engine 
the steam was cut off at one-tenth of the stroke, and the pres- 
sure in the boiler was 40 Ib. to the square inch. Woolf, in 1810, 
introduced high pressure steam in a small cylinder, which was 
subsequently expanded ina larger one of four times the capacity, 
and by this means obtained a duty of 34,000,000, which, in May, 
1816, was increased to 57,000,000. In 1815 Trevethick patented 
his pole engine, and erected one of them at the Herland mines. 
Mr. Sims, by combining Trevethick’s pole with Bolton and 
Watt's engine, realised, in 1817, a duty of 49,900,000, from an 
engine at Wheal Chance. Several machines of this description 
were erected in different parts of Cornwall about this time, but 
were ultimately abandoned, and superseded by single-acting 
engines, in which the steam was worked at a higher pressure, and 
more expansively than had been hitherto done. Captain Grose, 
in 1825, erected an engine at Wheal Hope, which, by a judicious 
system of clothing, yielded a duty of 62,000,000, which, in 1828, 
he augmented to 87,000,000, in an engine erected at Wheal Town. 

To be continued.) 


GEOLOGICAL SOCIETY OF LONDON. 
March 10, 1858.—(Continued.) 
Professor Puriutps, President, in the Chair. 
Tnx following communications were read :— 

5. “ Notes on some Outline-drawings and Photographs of the 
Skull of Zygomaturus trilobus, Macleay, from Australia.” By 
Professor Owen, F.R.S., F.G.S. 

About a month since Professor Owen received from Sir R. 
Murchison seven photographs, three of which are stereoscopic, of 
perhaps the most extraordinary mammalian fossil yet discovered 
in Australia. / é . 

These photographs, with a brief printed notice of their subject 
by William Sharp Macleay, Esq., F.L.S., and some MS. notes by 
J. D. Macdonald, M.D., R.N., had been transmitted to Sir R. 
Murchison by his Excellency Governor Sir W. Denison, from 
Sydney, New South Wales; and by desire of Sir Roderick the 
Professor brought the subject under the notice of the Geological 
Society of London, to whom Sir Roderick desires to present the 
photographs on the part of his Excellency Sir W. Denison. 

Professor Owen had some weeks previously received from 
George Bennett, Esq., F.L.S., of Sydney, outlines of the same 
fossil skull, made by him on the reception of the specimen by 
the authorities of the Australian Museum at that town ; and the 
Professor had penned notes of his comparisons of these sketches 
before receiving the photographs and descriptions of the fossil 
skull from Sir R. I. Murchison. : 

This unique and extraordinary skull of a probably extinct 
mammal, together with other bones, but without its lower jaw, 
were found at King’s Creek, Darling Downs,—the same locality 
whence the entire skuil and other remains of the diprotodon 
have been obtained. ‘ 

Mr. Macleay has described the fossil under notice as belonging 
to a marsupial animal, probably as large as an ox, bearing a near 
approach to, but differing generically from, diprotodon. He has 
named it zygomaturus trilobus. ‘The skull has transversely ridged 
molars, and a long process descending from the zygomatic arch, 
asin the megatherium and diprotodon, and exhibits an extra- 
ordinary width of the zygomatic arches. The skull at its broadest 

art, across the zygomata, is 15 inches wide, and is 18 inches 
wind In diprotodon the skull is about 3 feet long by 1 foot 
8 inches broad; so that while the latter must have had a face 
somewhat like that of the kangaroo, the zygomaturus more re- 
sembled the wombat in the face and head. 

Professor Owen stated that, from the evidences afforded by the 
photographs, he finds the dentition of this upper jaw to consist 
of three incisors and five molars on each side, of which the 
first appears to be a premolar and the rest true molars, 
- eo oo Lt 44 agreeing, in this formula, with ma- 
4.6.5 1.—, C.—, P.—, M.— 5 “OD 5 : 
cropus and diprotodon. The modifications of this dentition re- 
semble those of the latter genus in the retention of the premolar, 
after the last true molar has come into its place, and in the 
superior size of the first, as compared with the second and third 
incisors. He then described in detail the sockets of the incisors, 
and the form and conditions of the molar teeth, which are 
highly characteristic of the marsupiality of this huge and most 
strange extinct quadruped. The cranial characters, which were 
next described, equally elucidate this affinity. The peculiar 
facial bones were then described in detail; that portion in ad- 
vance of the orbits forming, as it were, a short pedunculate 
appendage to the rest of the skull, increasing in a remarkable 
manner in both vertical and lateral extent as it approaches the 
muzzle, but not offering any evidence of having borne a nasal 
horn, as thought to be probable by Mr. Macleay. The cavity of 
the nose is divided by a bony septum, a character which Professor 
Owen has lately found to exist also in a rare species of living 
wombat—to a much greater extent than in other known mar- 
supials. Wholly concurring in Mr. Macleay’s conclusions as to 
the marsupial nature of the fossil in question, Professor Owen 
does not think that it exhibits evidences of a generic distinction 
from diprotodon. The Professor suggested, however, that pro- 
bably the lower jaw, when found, may show some peculiarities 
of dentition and proportions similar to those on which he has 
founded the genus nototherium. 

Collections of fossils and rock specimens from Southern Austra- 
lia, formerly presented to the Society, were laid on the table; and 
Professor Tennant, F.G.S., exhibited a valuable series of speci- 
mens of gold and other minerals from Australia. 

Lord Talbot de Malahide, F.G.S., exhibited a unique fossil 
cone from the oolite of Bruton, Somerset. 

Messrs. Murray and Heath sent for exhibition a beautiful series 
of stereoscopic views of Alpine and other scenery. 





March 24, 1858. 
Professor Puriuirs, President, in the Chair. 
Tae following communications were read : - 

1. “Ona protrusion of Silurian Rock in the North of Ayr- 
shire.” By J. C. Moore, Esq., F.R.S., F.G.S. 

The author described the coast-section of a part of North Ayr, 
from Ardrossan to Goldenberry-hill, north of Portencross Castle, 
altogether about five miles in length; and he showed that the 
red sandstones (of Devonian age) that succeeded the coal- 
measures of Ardrossan, from which they are cut off by a trap- 
dyke, dip southwardly for upwards of two miles, then form a 
low anticliual, and are then vertical for a short distance ; after 








which they are abruptly succeeded by a contorted and arched 
mass of purple, green, and black schists of Silurian age. The 
schists are immediately succeeded on the north by unconform- 
able red sandstones and conglomerates, dipping northward, cut 
through by greenstone, and apparently belonging to a lower 
stage than that of the red sandstones on the south of the axis ; 
sandstones similar to the latter succeed, with a conformable dip, 
and are traversed by a porphyry which forms a massive covering 
above them, and constitutes the picturesque hill of Goldenberry. 

The author remarked that an axis of elevation has disturbed 
the old red sandstone coal-measures, and permian sandstone in 
the Isle of Artan, at a point coincident with the above-described 
protruded mass of Silurian rock, ten miles distant; and he 
pointed out that the axes of the successive movements of 
paleozoic rocks of Scotlaad appeared to correspond with this 
and with each other, in having an E.N.E. strike. 

2. “On the Rock-basins in the Granite of Dartmoor.” 
G. W. Ormerod, Esq., M.A., F.G.S. 

The district examined by the author may be regarded as a 
central belt of this granitic district, occupying about one-third of 
Dartmoor, and extending over the parishes of Gidleigh, Chag 
ford, Morton Hampstead, North Bovey, Withycombe in the 
Moor, Manaton, Ilington, and Bridford. Mr. Ormerod has ex- 
amined most of the rock-basins occurring in this district himself, 
and made plans of them from measurement. In describing 
them, he divided the district into plots by rivers and watersheds, 
and he gave a slight notice of each tor, if it possessed any 
features of interest. He also stated the measurements of the 
basins from north to south and from east to west, for comparison ; 
as well as their characters, depths, &c., and the direction of 
their longest diameter. Vixen Tor, Mis Tor, Hounter Tor, the 
Tolmen, Kestor Rock, the Puckie Stone, Middleton Hill, the 
Logan Stone, Hell Tor, Ingstone Rock, and Yes Tor were more 
especially described ; and the heights above the sea-level, the 
presence or absence of basins on the tors, and the relative shapes 
and sizes of the basins were shown by tables. 

After observing that though probably in some cases used by 
the “ Druids,” yet the basins were certainly not formed artifi- 
cially, Mr. Ormerod proceeded to explain the differences between 
the “rock-basins” of the tors, and the “ potholes” in the 
granite of the bed of the eign; and to show that atmospheric 
causes alone had caused the formation of the former; and he 
pointed out the peculiar kinds of granite that wer’ liable to be 
so decomposed as to present either saucer-shaped, flat-bottomed, 
or other shaped basins on the surface. 

3. ‘*On the Kelloways Rock of the Yorkshire Coast.” By 
J. Leckenby, Esq. Communicated by J. Morris, Esq., F.G.S. 

The author traced this interesting deposit from a short dis- 
tance to the south of Gristhorpe Bay, where it is a very thin 
pisolitic band, to Red Cliff, where it presents upwards of twenty 
feet of sandstones, the upper part being fossiliferous. At other 
pointa also, near Scarborough Pier, at the Castle, and inland at 
Oliver's Mount, the Kelloways Rock has been found to yield 
numerous fossils, a list of which the author appended, together 
with descriptions of some new or little-known species of 
Ammonites from this deposit. 

(This paper was illustrated by a series of fossils from Mr. 
Leckenby’s collection. ] 


By 


INSTITUTION OF CIVIL ENGINEERS. 
April 20, 1858. 
Josern Locker, Esq., President, in the Chair. 
THE paper read was “ Description of the Iron Viaducts erected 
across the Tidal Estuaries of the Rivers Kent and Leven, in 
Morecambe Bay, for the Ulverstone and Lancaster Railway,” by 
Mr. James Brunlees, M. Inst. C. E. 

This paper formed a sequel to one read in the session 1854-55, 
on the construction of the sea embankments across the same 
estuaries, which were each about 14 miles in width, the viaducts 
being the necessary openings for the tidal channels, ‘Ihe super- 
ficial stratum of these estuaries was ascertained, by borings, to 
be sea sand for a depth of 70 feet. A series of careful 
experiments was instituted, to determine the bearing power of 
the sand, various forms of piles and discs being sunk and 
weighed, and their subsidence observed. Simultaneously with 
the weighting, a constant vibratory motion was communicated to 
the piles, thereby rendering the conditions of the test as 
analogous as possible to the work the piles would ultimately 
have to perform. The average result proved the sustaining 
power of the sand to be about 5 tons per square foot. As it 
was considered desirable that each bearing pile should carry at 
least 20 tons, the discs were made 2 feet 6 inches in 
diameter, giving an area of 4°86 square feet, or 24°30 tons 
sustaining power. The discs of the raking piles, however, were 
only 18 inches in diameter. In the four-pile piers there was an 
area in the dises of 16°30 square feet; and as all the piles were 
intimately bound together by strong walings and transverse ties, 
the sustaining power of each pier exceeded 80 tons, without 
taking into account the firm bearing the walings had upon the 
rubble stone weirs, introduced to prevent the scour of the 
channels, Experiments were tried upon various forms of piles, 
including the bell-mouth, to be filled with concrete, but the 
form adopted, as most satisfactory in every respect, was a plain 
disc, cast on the hollow column, with an orifice 3 inches in 
diameter in the centre. 

With the exception of those of a few piers at each end, the 
whole of the piles were sunk to a depth of 20 feet, by 
hydraulic power, applied in the following manner :—The hole in 
the centre of the dise received the lower end of a pipe two inches 
diameter, which, extending up the hollow pile, was connected by 
a flexible hose, with a donkey engine and pumps, placed on a 
pontoon moored by the side of the piers. The water was forced 
by these appliances down the pipe, an alternating rotary 
motion being communicated to the pile, the sand beneath was 
loosened by ribs, or cutters cast on the lower surface of the disc, 
and was readily washed, or blown away by the water,—thus 
causing the pile to sink rapidly. The piles were kept in position 
by means of the slide block apparatus of a piling machine, and 
the sinking was much facilitated by keeping a considerable part 
of the weight hanging on the piling engine, thus preventing any 
irregularity of sinking or undue strain on the pumps. In this 
manner two piles were generally put down from each pontoon 
during ebb tide. Each pile was finally driven down 2 inches 
with a heavy “tup,” to consolidate the loosened sand. The 
timber guide piles in the approaches to the draw-bridge, ccnsist- 
ing of balks 14 inches square, were fitted with cast-iron 
sockets and discs, and sunk by the same process, and with as 
much facility as the hollow iron cylinders, There can be no 
doubt that this simple and economical mode of sinking hollow 
piles would be equally efficacious in the case of much larger 
cylinders than those here described, the interior being subse- 
quently filled with concrete or masonry in the usual manner. 

The different parts of the viaducts were designed to facilitate 
the necessary additions, when a double line of way was de- 
manded, one and two columns being required in each pier 





alternately to complete the design. The piles and columns were 
of cast-iron, 10 inches external, and 8} inches internal diameter. 
The piles were sunk to a depth of 20 feet in the sands, and the 
longest column was 22 feet above the walings. The roadway was 
formed of longitudinal timbers, laid on open planking 3 inches 
in thickness, supported by three continuous lattice-bearing 
girders, and one light outside girder. In the double way, one 
line of bearing girders and one outside girder would be —— 
in addition. The girders were braced transversely over eaci 
pier, and at three points in each bay. They were made in sheds 
near the sites, and, after being floated on the pontoons to the 
viaducts, were raised and seated, and then bolted together, 
allowance being made for contraction and expansion. These 
girders were tested in 30 feet lengths, up to a load of 30 tons in 
the centre, which produced a deflection of half an inch. They 
were loaded up to 14 ton per lineal foot in situ, where the girders 
were continuous, with no perceptible deflection, but those over 
the end openings went down one-eighth of an inch, rising again 
on the removal of the load. The piles were effectually defended 
from the scour of the tides by weirs of rubble ‘stone. 

The length of the Leven viaduct was 1,563 feet In its con- 
struction 395 tons of wroughtand 438 tons of cast-iron were used. 

The total cost, including abutments, drawbridge, and weirs was 
£18,604 for a single line, and the whole structure was completed 
in thirteen months. The Kent viaduct was 1,566 feet in length. 
In its construction 406 tons of wrought and 368 tons of cast- 
iron were used. The total cost for a single line was £15,056, 
and the whole structure was completed in eight months. 
The cost of the Leven viaduct, when completed for a double 
line of way, would be £24,361, or £46 15s. per lineal yard. 
The Kent viaduct, when completed, would cost £20,813, or 
£39 17s. per lineal yard. 

The first part of Mr. R. Jacomb Hood’s paper “ On Railway 
Stations” was read, and it was announced that the second part 
would be taken with the discussion at the next meeting. On 
which occasion further explanatory observations, by Professor 
Airy, on the laying of telegraph cables, will be read. 


INSTITUTION OF MECHANICAL ENGINEERS.14 
TuE general meeting of the members of thig Institution was 
held on Wednesday, the 28th ult., at the house of the Institu- 
tion, Newhall-street, Birmingham. In the absence of Mr. Penn 
Henry Maudslay, Esq., Vice-President, took the chair. 

The Secretary, Mr. W. P. Marshall, read the minutes of the 
previous meeting, and several new members were elected. 

The first paper read was a “Description of a Horizontal 
Pumping Engine,” by Mr. Edward A. Cowper, of London. As 
these engines, designed by Mr. Cowper, and erected at the 
Crystal Palace to raise the water from the lower reservoir or 
lake to the upper reservoir, were fuily described and illustrated 
in Tue Encinzer a few weeks ago, it will not be necessary to 
repeat the description here. A description was also given of 
a pair of horizontal pumping engines of similar construction, 
erected at the Yarmouth Water Works, which are employed 
for forcing the water to a high level reservoir at a distance of 
several miles ; these engines have each in addition a low-lift pump 
fixed vertically under the engine and worked by the bell-crank 
lever, for the purpose of delivering the water from a collecting 
reservoir on to a set of filter beds, from which the main pumps 
are supplied, and force the filtered water to the high reservoir. 
The steam slide valves are constructed with cut-off slides on the 
back, worked by separate eccentrics, for working expansively. 
Indicator diagrams were shown, taken from the engines described, 
and also from a form of slide valve by which a higher degree of 
expansion than usual has been satisfactorily obtained from a 
single slide valve worked by an ordinary eccentric. The advan- 
tages of the horizontal construction of pumping engines for 
several purposes were pointed out, and tho saving effected in cost 
of building and construction ; also the increase in regularity of 
the flow of water obtained by coupling a pair of engines together, 
with a fly-wheel and cranks at right angles. 

The next paper was a “ Description of Lemielle’s Ventilating 
Machine for Mines,” by Mr. Samuel Lloyd, jun., of Wednesbury. 
The machine consists of a large vertical drum, revolving eccen- 
tricaily within a cylindrical chamber, and carrying three vanes, 
which are hinged to the drum at their inner edges, and at their 
outer edges are made to move always closer to the circumference 
of the cylindrical chamber by means of connecting rods from a 
fixed shaft in the centre of the chamber. The air from the mine 
entering on the one side of| the chamber is enclosed between the 
vanes of the drum in succession, by which it is carried round and 
discharged from the opposite side of the chamber, and thus a 
continuous current of ventilation is maintained; the drum 1s 
driven direct by a horizontal steam engine of simple construction, 
connected to a crank upon the top. This ventilating machine is 
at present extensively in use for mines in France and Belgium, 
at some of which it has been at work upwards of three years, and 
the machine is there considered to possess decided advantages in 
efficiency and safety over the ordinary furnace ventilation. A 
model of the machine was exhibited, and the results were given 
of some experiments made with one of the machines at a colliery 
in the north of France. . 

The last paper was a “ Description of a Hydraulic Shearing 
Press,” by Mr. Charles Little, of Derby. This machine, 
specially designed for readily cutting up heavy wrought iron 
scrap of large section, without requiring the iron to be heated 
for the purpose, was also lately described and _ illustrated 
in Tue Encinerr. A repetition will, therefore, be useless. 
The particulars were given of a series of experiments tried 
with this shearing press at Mr. Eastwood’s works, Derby, in 
reference to the power required for shearing different thick- 
nesses of iron flatways and edgeways, and also for shearing 
with parallel and with inclined cutters, and for punching ; and 
a number of specimens were exhibited of the pieces of iron 
punched and sheared, in which the shearing had been stopped 
at different points, showing the complete control afforded by 
the machine. 

The meeting then terminated; and after the meeting a steam 
engine indicator and watchman’s detector was exhibited by Mr. 
Alfred Knight, of Birmingham, consisting of an eight-day clock, 
having two supplementary dials, made to revolve by the clock, 
each of them carrying a sheet of paper divided into hours, &e, ; 
on one of these a mark is made each time that a given number 
of strokes is completed by the engine, which is connected by a 
coupling to a marking apparatus within the clock case, thus 
showing by inspection of the sheet whether the engine has been 
kept at the correct speed throughout the whole time; whilst on 
the other revolving sheet a mark is made by pulling a handle 
connected with it, recording the times at which the handle has 
been pulled by the watchman. 

A standard decimal measure, of steel, thirty inches length, 
was shown, presented to the institution by the late president, 
Mr. Whitworth; also a specimen from Mr. Whitworth, of the 
new decimal wire gauge, proposed by him in place of the dif- 
ferent gauges hitherto in use; the new gauges are made 


by Mr. Stubbs, of Warrington, from standard templets prepared 
by Mr. Whitworth for the purpose. 
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MIDDLETON & CHELLINGWORTH’S SLIDING PARTS OF CHANDELIERS. 


PaTENT DATED 16TH SEPTremBER, 1857. 
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Tus invention, by W. Middleton, ironfounder, and T. T. Chelling- 
worth, C.E., both of Birmingham, consists in the use of an equivalent 
or spring counterpoising resistance in lieu of balance weights for 
regulating the raising and lowering of chandeliers, gas slides, and 
pendants. 

Fig. 1 represents the necessary parts of a chandelier required to 
illustrate the first part of the invention. A and B are two hollow 
boxes for holding box springs, the strength of which is varied according 
to the weight of the chandelier, slide, or pendants we may propose 
making. These boxes have deep grooves on their peripheries, around 
which the chains (cord or gut) C and D are wound. E is the ordinary 
ball-joint, above which a plate is attached for securing the chandelier 
to the ceiling. On the inner tube F, F, the arms G are secured by 
screws or in any other convenient way, which arms are placed at 
right angles with the tube F, There eng a corresponding plate or 
arms placed on the other side of the tube, they not only form bearings 
for the axes of the boxes to revolve on, but also receive the square 
ends of the pins c, to which the centre or inner end of the spring is 
attached, as it is by the centre pin being fixed and the boxes revoly- 
ing that the springs are wound up or relaxed, according to the 
direction in which the boxes revolve. I is the water cup soldered in 
the ordinary way to the lower tube marked J, which tube with its 
attendant parts may be pulled down by virtue of its weight, the 
effect of which will be to cause the boxes A and B to revolve, in con- 
sequence of the chains secured to them being also secured to the 
water cup, the boxes so revolving will cause the springs to be wound 
up; as the inner ends are secured to the fixed centres, the springs 
will be wound around them, and the power thus absorbed may be 
exerted in raising the chandelier. Box springs have been used before 
for this purpose, but they have been fitted with fusees for regulating 
the action, which made it essential that gut or cord should be used 
for connecting the upper and lower parts, which in many instances 
would be objectionable, being complicated and subject to derange- 
ment. In order to d with the regulating properties of the 
fusee, buffer or friction rollers K, K, are used, which are capable of 
being forced or held down on the peripheries of the spring boxes by 
means of the thumbscrew L, on the lower side of which is placed a 
thin metal washer, which bears on a ring of vulcanised india-rubber 
M; thus an elastic or negative pressure is transmitted to the plate N, 
to which the friction or buffer rollers are attached; and in order that 
the plate N shall always be in the same plane as the arms G, two pins 
are fixed, marked d, d, which prevent these parts from moving from 
the position in which they are placed. The box A is shown in section 
for the purpose of showing the pins e and f, by which the spring is 
held, but the spring is not shown. ‘The arm G in this view is repre- 
sented broken off for convenience of exhibiting the chain C placed 
partially around the barrel of the box A, and secured by a screw, the 
inner end of which forms a pin for holding the outer end of the spring. 
On the outside of the bottom end of the inner tube, and on the inside 
at the top end of the outer one, collars are fixed to form stops, in 
order that the lower part shall not be pulled down too far, so as to 
derange the connexion of the chains or cords with the boxes. Fig. 2 
shows a side or edge view of Fig. 1, the box B being in section. It 
will be seen that it is prohiel to increase the surface of contact 
between the peripheries of the spring boxes and the buffer or friction 
rollers, and this may be done by either making the periphery of the 
box angular as at 4, or round as at m; this mode has e effect 
of rendering the pins before referred to of little use. ‘The dotted lines, 
marked n, a, and n, 0, represent the position of the filigree ornament, 
which is held on the one side by a collar marked p, and on the other 
side by a centre ornament, The use of the large square on the end of 
the pins on which the springs are wound, and which square is marked 
q in Fig. 1, and q in Fig. 2, is for winding up the spring to its desired 
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tension before placing the opposite square, marked ec, in Fig. 1, and 
ctin Fig. 2, through the corresponding square hole of the arm for 
retaining it. 


The mode of raising and lowering chandeliers by means of one 
screw working in another is shown in Fig. 3. O is the inner tube, 
on which a three-threaded screw is formed. P is the female screw 
or counterpart fixed to the lower tube shown in section at Q; R is 
the water cup, and just above where this cup is soldered to the lower 
tube holes are formed for allowing water to pass in, which may be 
allowed to descend through grooves filed or otherwise formed down 
the sides of the female screw P. A quick-threaded screw has a 
tendency, when a heavy weight is attached to its counterpart (which 
in this case is the lower part of the chandelier), voluntarily to revolve 
and work down the screw, to counteract which an elastic pressure is 
applied to the periphery of the screw as shown. S is a screw working 
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through the edge of the water cup, at the end of which a washer is 
fixed, which presses upon a vulcanised india-rubber ring r, which 
again presses on the part s, which may be of any suitable material, 
but hard wood will do well for this purpose. Thus, by applying two 
or more of these screws, with their accompanying parts fixed in a 
radial position, an adjustable and easy pressure can be obtained, 
which will not only prevent the chandelier from voluntarily running 
down, but also steady and regulate its general action. Fig. 4 re- 
presents a top view of a water cup, with a transverse section of the 
inner tube of a chandelier slide or pendant, this latter being intended 
to be regulated by means of a detent and rack. T is the water cup, 
and U the inner tube to which the rack ¢, ¢, is attached. The outer 
tube, to which the water cup T is attached, is marked V, V, and is 
drawn with three grooves in it, which form stops for the rack to stop 
against when turned around, so that the detent W may be entirely 
free of the rack, to allow of the chandelier slide so fitted to be raised 
up until placed in the desired position, when it can be turned round 
to gh ar as shown to be held by the detent taking into the 
rack. The detent may be made in various ways; but it is shown as a 
small bolt, kept to its work by a small helical spring. 





BESSEMER’S MODE OF MANUFACTURING 
CAST-STEEL. 
PATENT DATED 18TH SEPTEMBER, 1857. 
TneEse improvements, by Henry Bessemer, of Queen-street-place, 
consist in certain modifications of the apparatus and in the processes 
to be employed in the manufacture of cast-steel direct from molten 
crude iron by currents of air, used alone or in combination with other 
gaseous or solid bodies, and consists, firstly, in melting the crude or 
pig-iron in a cupola furnace with desulphurised or prepared coke, 
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anthracite coal, wood, or charcoal, in lieu of the ordinary oven coke, 
as hitherto used for that purpose. Secondly, in separating the 
granular metal from the cinder, which is thrown out of the con- 
verting vessel during “ the boil,” by churning the solidified cinder 
with iron balls in a suitable revolving vessel, and at the same time 
blowing a jet of air through the axes of the churn, so as to remove 


| the slag which is reduced to powder during the process, and thus the 


metallic parts will be separated for after use. Thirdly, in causing the 
air or _— or other matters used in the converting process, to 
enter the molten metal through a single tuyere situated at or near 





the central and deepest part of the converting vessel, such opening 
serving also as a discharge aperture for the molten steel. The illus- 
trations refer to this part of the invention. Fig. 1 represents a vertical 
section through the centre of a converting vessel; and Fig. 24 
horizontal section taken through the upper chamber g; and Fig. 3 
the blast-pipe on a larger scale. The vessel is formed of boiler plates 
rivetted in the usual manner, and may be lined with fire-bricks 
moulded of a suitable form; or any refractory substances, such as 
“ s ” . a . 

ganister,” road drift, &c., may be rammed around a suitable core 
placed in the iron vessel; but it is preferred to line the vessel by 
forming the fire-resisting material into one, two, or three pieces only, 
so as to have as few joints as possible, and all of which it is preferred 
to have above the line to which the metal rises in the vessel. With 
whatever materials the vessel may be lined, it is preferred to form the 
lower part of its interior of the shape represented iu the illustration, 
or of a shape affording practically the advantages it possesses over 
the flat or cylindrical bottoms hitherto used. Into the central part 
of the bottom of the chamber a, is inserted a tuyere 5, which is held 
in its place by ramming in loam tightly around it ; the external end 
of the tuyere is made conical to receive the end of the blast pipe e. 
The molten crude iron may be run into the vessel through an opening 
made in the side, as shown at d, Fig. 1, and may be allowed to rise to 
about the height shown—namely, at e; the opening {communicates 
with the upper chamber g, from which the flame and scoria are 
allowed to escape by the openings h, Ah. The upper part of the iron 
vessel has a stout hoop i rivetted to it, and is provided with lugs 
through which pass four rods 7, by means of which the vessel is sus- 
pended to two cast-iron girders m, which run parallel with each other, 
and which may receive support from the walls of the building or 
otherwise. The lower part of the iron vessel is connected to the upper 
part by means of flanges # and bolts /, so that the whole apparatus 
may be supported at any convenient height above the floor of the 
building. In the manufacture of steel, by forcing atmospheric air in 
it, itis important that every portion of the metal should be acted on 
as equally as possible throughout the whole time of the process; and 
also that, when the metal arrives at the desired state of decarbonisa- 
tion, that the process should at that point be suddenly arrested, in 
order that it may not be carried too far, and the metal be thus made 
softer or milder than may be desired ; in order to effect these 
objects, the patentee employs the apparatus above described, and by 
forcing in the air from the lowest part of the vessel he prevents any 
portion of the lower stratum of metal from remaining there without 
undergoing the full amount of refining. The powerful jet formed by 
introducing all the air by one aperture, and its ascent vertically 
through the fluid metal tends to form return currents of metal down- 
wards by the sides of the vessel, and thus to produce such a complete 
mixture of the metal as to insure an equal or nearly equal action on 
all parts of it, while the tendency which jets of air, when introduced 
at the sides of the vessel, have to act unequally on the metal oc- 
cupying the centre of the vessel is entirely avoided; if it should be 
desired to still further diffuse the air through the fluid metal, the 
tuyere may be made so that the jet is divided into four parts or more 
parts, in order that several smaller currents of air may be forced 
upward through the fluid metal. In the manufacture of cast steel 
by means of air forced into fluid crude iron, it has been found that 
the steel so obtained undergoes a change in quality during the dis- 
charge of it from the converting vessel ; in those cases where the air 
is continued to be forced into a vessel during the period of such 
discharge, and thus those portions that last leave the vessel are 
softer, or approach nearer to the quality of iron than those portions 
that first escape from the tapping hole, and further, that if the 
unstopping of the tapping hole is not quickly effected, that the metal 
during such period of delay also undergoes a like change in quality. 
Hence, in the production of steel of any desired temper or degree of 
hardness, it is desirable that the workman should be enabled to 
commence the discharge of the metal from the vessel at any desired 
moment of time; and also that the decarbonisation of the metal 
should cease at the same instant, in order that every portion of the 
metal should be of the same quality or degree of hardness. It is in 
order to secure these advantages that the following arrangements are 
made, viz:—The pipe n, which conveys air, steam, or any gaseous 
or other matters which are to be forced into the fluid metal, is pro- 
vided with a cock p, the key or plug of which is hollow, and ter- 
minates ina branch or curved blast pipe c, as will be best seen by 
reference to Fig. 3, which shows the arrangement in plan and on a 
larger scale; the other end of the key or plug has coiled around ita 
spiral spring r, which passes through a flange formed on the elon- 
gation of the plug, while the other end of the spring abuts against a 
stud s, which is fixed to the cock, and thus the plug of the cock is 
made to turn suddenly round when required, into the position 
indicated by dots at c* in Fig. 1. When the tuyere 6 is secured in 
its proper position, the pipe c may be forced round until its orifice is 
in communication with the orifice of the tuyere ; the catch ¢ will then 
be brought over the stud «, which projects from a short arm formed 
on one side of the key or plug of the cock, so that the spring will not 
be able to move the plug of the cock so long as the catch ¢ is kept 
in contact with the stud. In this position of the apparatus the 
forcing of the air or other matters into the vessel may be effected, 
and whenever it is judged that the metal has arrived at the 
desired degree of decarbonisation, the workman will pull the ring 
q, Which is attached by a wire to the catch ¢, and thus withdraw it 
irom the stud w; the spring r being thus released will rapidly force 
round the plug of the cock, and thus withdraw the blast pipe 
from the orifice of the tuyere, and simultaneously shut off the com- 
munication with the reservoir of compressed air, steam, or other 
matters. A rapid discharge of the fluid steel will immediately follow 
the withdrawal of the blast pipe through the orifice by which the air 
was before admitted, while the shutting off of the air will prevent 
any portion of the charge of metal from being further acted upon by 
the air or other matters used for its decarbonisation. In this ap- 
paratus it will be necessary to force the air through the tuyere 
previous to letting the crude metal enter the vessel, in order to prevent 
its flow into the blast pipe; it is therefore preferable to admit the 
metal as rapidly as possible, so that all parts of it may be as equaily 
acted on as possible; but if the tuyere be made with a closed end, or 
with a stopper fitted to it, the whole of the crude metal may be run 
into the vessel before the blast is turned on, and then by introducing 
a rod through a suitable opening in the blast pipe the closed top of 
the tuyere may be forced open, or the stopper removed from it by a 
sharp blow on the end of the rod, when the blast will suddenly enter 
the whole body of metal, and thus more clearly detine the time of 
commencing the process. The connecting vessel above described is 
shown as suspended in a fixed position from girders placed above it 
for that purpose. But it may also be made to move on axes, SO 
that the metal may be poured quietly from its upper surface, by 
means of a suitable spout at one side of the vessel, or by removing 
the upper part of the vessel and pouring from the lower one, as from 
an open ladle or crucible. If either of these plans of pouring out be 
preferred to running the metal from the tuyere, a cylindrical tube is 
fitted to the blast pipe large enough to contain a fire-clay or other 
stopper, by means of which the tuyere may be suddenly stopped 
whenever the process is completed. 

The invention consists, fourthly, in the use of highly-heated cru- 
cibles or loam-lined vessels to receive the molten steel from the con- 
verting vessel, from which it is to be conveyed, and in some cases 
poured into moulds, and thus formed into ingots or masses, —_ in 
other cases it is to be poured into crucibles and kept heated in them 
in suitable furnaces uutil it is in a more perfect state for casting into 
ingots, or the fluid steel may be poured from the heated crucible or 
vessel on to any suitable inclined surface placed over water, and be 
shotted in a similar manner to that already practised by the patentee 
in running the fluid steel direct from the converting vessel into water. 
Fifthly, in running or pouring the molten steel from the converting 
vessel or from a heated crucible or vessel into moulds of such a shape 
as will form masses of steel that will fit freely into the crucibles re 
for remelting, and in heating such masses by the spare heat of = 
remelting furnace, or in a suitable retort or other furnace prev wh 
putting such masses into the remelting crucibles. Sixthly, in crushing 


the hollow shots or products (formed by pouring molten steel into 
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water) by a ame or by a pair of rolls, placed horizontally or other- 
wise, and also in highly heating the broken shots in a suitable retort 
or other furnace, previous to charging the remelting crucibles with 
them. Seventhly, in coating or covering the surfaces of the broken 
steel shots, previous to the preliminary heating or remelting process ; 
the wash or coating which it is preferred to use consists of lime, 
carbon, manganese, and clay mixed with water to the consistence of 
cream, which is to be well mixed up with the broken shots in suffi- 
cient quantity to coat or cover their surfaces. Eighthly, in annealing 
and heating cast-steel ingots in fire clay or iron retorts, instead of ex- 

osing them to the direct action of the fire, as at present practised. 
The invention consists, lastly, in improving the surfaces of rods, bars, 
and plates of cast steel, by first hammering or rolling the ingots to a 
certain extent, and then grinding the surface of them until all ex- 
ternal defects disappear; after which the tilting or rolling is to be 
completed. 


JACKSON’S TYRES FOR RAILWAY AND OTHER 
WHEELS. 
Patent Datep 25TH SEPTEMBER, 1857. 
Ts invention, by J. Jackson, of the firm of J. Jackson, Son and Co.» 
of St. Seurin-sur-l’Isle, France, consists in manufacturing tyres for 
railway and other wheels, by casting in moulds circular discs or 
rings of steel, which are plain on their edges if for ordinary tyres, or 
flanged if for railway tyres. In the former case the centre of the 
disc is cut or punched out, and the ring of steel thus obtained or cast 
in the first instance is extended by passing between rollers, arranged 
in the same manner as the rollers which are now used for extending 
and finishing ordinary welded up tyres. The illustrations, Figs. 1 and 
2, refer to the plan of casting rings of metal ; Fig. 1 being a longitudinal 
section, and Fig. 2 a transverse section of one-half a cast-iron mould. 
The mould is made in two halves or parts a and b, which are, when 
casting, secured together by bolts at c, c. Each of the parts a and } 
has an opening at its centre to receive a core, of which d and e are 
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the two principal parts; 7, as a key or wedge, which is driven in 
between the parts d and c, when these parts are passed through the 
mould. The casting operation is conducted in the following 
manner :—The two parts of the mould are bolted together, and melted 
cast steel is poured in at the middle running hole g, until the metal 
comes nearly up to the central hole, the core is then put in and wedged 
up, and the pouring is continued through the running holes 4, h, on 
the two sides until the mould is filled. In this way aring is obtained 
of the same width as the tyre to be manufactured, but smaller in 
diameter and thicker in section. As soon as the metal is set, and 
before it cools, the core is removed by driving out the wedge f with a 
sledge hammer, and then the mould is opened, and the ring is removed 
toa furnace and heated ; it is then conveyed to a rolling mill, such as 
those used for rolling ordinary welded-up tyres, and it is extended 
lengthwise until the requisite diameter is attained. Before the rolling 
operation the ring may be consolidated by hammering. 


BAYLISS’ IMPROVEMENTS IN CHAIN CABLE. 
PaTENT DATED 29TH SEPTEMBER, 1857. 


Tus invention, by W. Bayliss, of the firm of W. and M. Bayliss 
and Co., of Monmore-green, Wolverhampton, consists in putting 
between the links of chain cables hollow studs, either of drawn 
tube or of cast, malleable, or commoniron. If made of wrought-iron 
tubing, the tubing may be made in the ordinary way, the joint being 
welded together in the process of making, and the tubing from which 
the studs are made may be round or oval, being cut off in desirable 
lengths, and put between a pair of tools, and by means of a blow or 
pressure the ends may be hollowed to fit the transverse sectional 
curve of the links, so that, when placed between the link and thelink 
reduced to its proper oval form, the hollow studs will be securely held 
within the link. This form may be given to the ends of the link 
when cold, but, in some instances, it may be desirable to perform this 
operation while the link is in a red or heated state. 








In the illustration A is a side view of the link of a chain with a 
hollow stud 4 ¢ applied to it; the dotted lines showing the thickness 
of the metal of which it is composed; B is a section of one of the 
studs taken through the line f and g. The advantage derived from 
hollow studs is that they are much stronger than when made in 
the ordinary way—viz., of solid common cast-iron, independent of 
which the weight is considerably reduced, amounting, according to 
the size, to from four to five pounds per fathom. 





Herne Bay Gas Company.—The yearly meeting of this company 
took place at the secretary’s office, No. 3, King’s Court, Lombard- 
Street, on Wednesday afternoon, when a dividend of four per cent. was 
declared. This is the second dividend since the works have been 
established, now nearly five years ; it is however confidently expected 
that better things are in store for the shareholders, as the works are 
leased to a respectable tenant for twenty-one years at five per cent. for 
the first three, and six per cent for the remainder of the term. The 
Proceedings of the meeting terminated with a vote of thanks to the 


chairman, but for whose exertion it was stated the works would have 
been closed, 





THOMPSON AND NICHOLSON’S RAILWAY SWITCHES. 


PaTENT DATED 30TH SEPTEMBER, 1857. 














Tus invention, by E. Thompson, of the Phoenix Foundry, York, and 
W. J. Nicholson, of Queen-street, York, consists, firstly, in the con- 
struction of apparatus by means of which the tongue rails of railway 
switches are moved from or to the fixed rails; and, secondly, in 
attaching guards to the moveable ends of tongue rails, so that when 
a tongue rail is open the guard is placed in such a position as to act 
as a check for the purpose of preventing the wheels of carriages from 
quitting their proper track. 

The illustration shows one of the various modes in which the first 
part of the invention may be carried into effect. A and B are two 
lines of fixed or stock rails; C and D are two tongue rails attached 
together by two ordinary coupling rods, so that either of them may 
be brought into contact with its neighbouring line of fixed rail, whilst 
the other tongue rail is open. The coupling rods are attached by 
joints or hinges at each end to the tongue rails, so as to permit the 
tongue rails to be raised, and again depressed. The tongue rail on 
each side of the switch is connected by a hinge or pin with links e, 
which are attached to the bases of the chairs within which the move- 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





HIGH AND LOW PRESSURE STEAM—SURFACE AND JET 
CONDENSERS, 

Sir,—Your poetical correspondent, “ Omnibus,” seems to think 
that I have lost all reliance in surface condensing (see his letter 
of March 22nd, 1858), and that there is something mysterious 
in my letter of November 13th, 1857. He tells us the difference 
betwixt Hall’s condensers and the condensers of the steam ship 
Adriatic. As far as I am able to judge by his description, it is 
surface condensing still. It may be as well to look back into 
the past and see how surface condensation has been pursued, and 
what are its faults, and how a substitute can be found to supply 
its place, so as to use fresh water in steam boilers effectively. 
Till this is done, it is useless to talk of using high pressure 
steam in steam ships; at least the pressure I mean, from 100 
to 150 lb. to the inch. 

In looking over the list of men who have tried to condense 
in this way, we find the names of Savery, Watt, Cartwright, 
Napier, Trevethick, Mills, Symington, Hall, Brunel, and 
Craddock, in England. In America we find Ericcson, 
Stevens, Prisson, and a host of others, all trying to 
introduce surface condensers. Therefore, I think I am 
justified in giving up all hope of this system of condensing ; 
for there is something wanting in it, or it would not have 
failed in so many cases; for undoubtedly it has failed. Mr. Hall, 
of Nottingham, tried and persevered in it as much as any man, 
yet the thing was abandoned. Now, where did the difficulty lie? 
Was it in the arrangement? No. All these men succeeded, so 
far as having cold water on the outside of the vessels to con- 
dense the steam in the inside; yet this condensation, by con- 
tact, however perfect in quantity, has always been slower in 
time, than condensation by jet, and so it ever will be. As 
“ Omnibus” wants information on this point, I send you asketch 








able ends of the tongue rails traverse by hinges or pins F, upon 
which they move when the tongue rails are moved laterally in either 
direction. The length of each link e, and the position of the hinge 
or pin, are so regulated that when the tongue rail is in contact with 
the line of fixed or stock rail the bottom of the tongue rail will rest 
upon the bases of all the chairs within which it traverses, and the 
upper surface of the tongue rail will be upon the same level as the 
top of the fixed or stock rails. But when the tongue rail is moved 
away from the line of fixed or stock rails, the link attached to the 
tongue rail turning upon the hinge pin at its lower end assumes a 
more vertical position, and elevates the tongue rail so as to lift the 
bottom of it up from the bases of the chairs within which it traverses, 
the top of the tongue rail being raised to a corresponding height 
above the level of the line of fixed or stock rails from which it has 
been disconnected. 

The check rails or guards are fixed to the points or moveable ends 
of the tongue rails; the ends being curved so as to ensure their acting 
as guards, 








densation as in the ordinary way; and, if, I were to say 
more rapid, I should not be telling an untruth, But— 


** Truths would you teach to save a sinking land ? 
All fear, none aid you, and few do understand,” 


are the words of the poet. 

In the marine engines of the present day the boilers, from 
being supplied with sea water, become saturated with salt, and 
a large quantity of boiling water has to be blown off to be 
replaced by cold water, in some cases, in order to prevent the 
aalt from accumulating; about one-third is blown off at the 
expense of fuel, yet the boilers, after every precaution, become 
coated with a hard scale, thus preventing the heat from getting 
freely to the water; from this cause the plates are in danger of 
getting red hot, thereby causing them to wear and burn out 
very fast. The engineer has to look after the supply of the 
injection water when the engines vary in speed, or there is 
danger of breaking them down by too much injection. The air- 
pump has to withdraw the injection water which absorbs power, 
and the supply of the feed is dependent on the engineer, besides 
other seriousevils, by using sea-water. Inmysyetem of co’ i 
these drawbacks are never encountered ; neither scale nor salt can 
accumulate—no blowing off—no injection to remove, and 
the injection needs no looking to, as it is proportioned to the 
speed of the engine—no danger of the boilers getting red-hot, 
as the same quantity of feed water is supplied as is evaporated. 
The gain from keeping the boilers clean, and using fresh water, 
is put down at 25 per cent., without taking into account the 
gain from using a higher pressure, and working more expan- 
sively. 

I think, Mr. Editor, the importance of this subject will be my 
excuse for pushing on this affair. Have the engineers of Eng- 
land given up the idea of using fresh water in boilers? Or, 
it prejudice that restrains them? I have had this invention ex- 
amined by men of skill who understand surface condensing, and 
they invariably say it is better than Hall's system of condensing, 
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A, is the injection pump; B, the cold water pump; C, the cooler, or re- 
frigerator; D, the air-pump; E, the air escape, and F, the condenser open 
at bottom into the cooler, 


of a system of condensing for insertion in your publication, 
which gets over the difficulties of surface condensing, by using 
the jet to condense with, thereby obtaining as rapid a con- 





and they wonder how it is it has never been tried. In fact, it 
is the finishing stroke to the steam-engine. 

You will, perhaps, excuse my writing; not being accustomed 
to the pen, I cannot write as others can, The above re- 
ferences will serve to explain the sketch, but it will be readily 
understood by those who know anything of surface condensation. 

Manchester, May 1, James SUTCLIFFE, 
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SPECIFICATIONS OF PATENTS. 


Sre,—If you will kindly grant me the space, I wish to suggest to 
the Government an alteration in the form of the specifications 
of patents, which are kept in the reading-room at the patent 
office for public inspection or reference, that would, without 
causing any more expense than the present plan of small leaves, 
blue paper covers, and red cases, remove quite nine-tenths of 
the trouble and labour of searching for previous patents, which 
may interfere or render void the patent about to be taken out. 

Let all patents be divided into, say ten olasses, as they are in 
Tus Enainger. : 

The present form of the specification so retained comprises 
generally but one sheet of drawings, and several leaves of print- 
ing; only a small portion of the latter, and that taken from dif- 
ferent pages, is ever required to be seen in searching. : 

Tastead of this form, with all its difficulties, let the heading, 
drawings, description, and claims be upon the face of a sheet of 
stout paper, say about thirty-two inches by twenty-four inches, 
and arranged as follows :— 

The number of the patent, the name and address of the 
patentee, and the number of the sheet should be printed along 
the top; next, place the drawings so that they may be seen to 
most advantage from the bottom of the page ; let their descrip- 
tion, with the letters of reference, be printed beneath them, and 
the claims of the patentee along the bottom; all else contained 
in the present blue-book retained for reference—which is dis- 
persed among the several pages, is seldom required in searching, 
and tends to confuse—should be printed upon the reverse side, 
When a patent contained more drawings than usual there could 
be an extra leaf devoted to them, with their lettered description 
beneath, as on the first. 

As ten specifications of each class came in from the printer, 
they could be tacked together in a sheet of brown paper, and so 
soon as 100 of one class were obtained, they should be bound 
into one volume, which would contain, say about 130 leaves: 
and as only one now and then would require more than a 
glance down the first page, the whole book could, in most 
cases, be gone through in about an hour, and with much less 
liability of mistake or oversight than by the present plan; 
whereby patent agents or inventors have to take from a shelf 
a case containing about sixty books of all classes, tumble these 
over to get at the book required, then turn over several leaves 
to find what is wanted from among a mass of legal phrases 
never required, and other matter, which, as L before observed, 
only tends to confuse ; unfold one or more drawings, look about 
the different pages for letters in referring to their description ; 
then refold the drawings, replace the biue books in the case, 
and replace the case upon the shelf. All this amount of trouble 
and labour must be repeated one hundred times, unless there 
happens to be more than one specification upon the same 
stibject in a case, to obtain the amount of information that 
could be seen in about an hour with more certainty by the 
plan fpsussest, and which offers the further advantage of being 
able compare readily from among 100 of the same class 
different patents which might be likely to affect the inventor ; 
this is now impossible, as ouly one case at a time is allowed to 
be removed from the shelf. 

There is no doubt that the inefficient arrangements at the 
Patent Uffice for affording the necessary facility to inventors of 
making a proper research, is the principal cause of the new 
patent law not working so well as it otherwise would do. 

The expense, difficulty, and uncertainty of an effectual search 
is at present so great, that nearly all inventors are compelled to 
ratisfy their own scruples by the information they get from THe 
Evyatnekr, and which is really very valuable, and in most cases 
sufficient ; but after the patent is taken out the inventor has 
immensg trouble to convince ofhers whom he may require to 
assist him, or to purchase the licences, that there is any security 
from actions at Jaw for infringement, and the consequent loss 
of their money. 

The public are rapidly losing confidence in the advantages 
likely to accrue from patent right, from the number that are 
taken out, and afterwards found to be either positive infringe- 
ments, reconstructions of lapsed patents, with new names, and 
slightly altered forms ; rearrangements, without a claim worthy 
of being called an improvement; mechanical difficulties, which 
prevent their application; or from the need which many in- 
ventors have of more mechanical or chemical knowledge upon 
the subject of the invention, rendering the satisfactory working 
of the different parts of their patents impracticable—or, that 
their improvements are too expensive for the advantages they 
may possess over others previously in use, any one of which 
results is sufficient to cause the failure of the invention, and 
probably the ruin of the inventor. 

If this state of things is allowed to proceed, patent right will 
become such an heterogeneous collection of contradiction, that 
patent agents will be quite unable to ascertain what really is 
new in an invention about to be taken out, nor will a jury, in 
actions for infringement, &c., be able to decide wko is the in- 
ventor. ‘The patent law of England will become a mockery; 
the public disgusted with the very name of patent, and the 
title of patentee will be treated with contempt. The man who 
really has an inventive genius, and possesses sufficient mecha- 
nical knowledge to direct it, will rather emigrate, or turn his 
energy in another direction, than risk struggling for years to 
overcume the public prejudice against a system in which it has 
lost confidence. 

What really ought to be done in common justice to the very 
class of men who are principally instrumental in making Eng- 
land great, and whose’ interests are so vitally concerned in 
having the utmost facility afforded them for searchirg and 
examining previous patents, is, that all the specifications of 
previous valid patents should be reprinted or rewritten ac- 
cording to the plan I suggest. By this means, an inventor, 
before taking out his protection, would be able to look over 
from twenty to thirty volumes, that is, from 2,000 to 8,000 spe- 
cifications of the same class with the greatest facility of observa- 
tion, the eye being very rapid in conducting information to 
the mind; he would also be able readily to compare the 
ideas, various arrangements, advantages, and also the causes of 
failure in so many previous inventions, having theta before him 
in continuous views; in the course of such an examination his 
ideas would become greatly enlarged upon the subject of his 
own invention; self-interest would stimulate him to exert all 
his mental organs in his researches, and would further prove of 
great public advantage, by rendering him more capable of judg- 
ing whether his idea was really an improvement, and of sufficient 
value—if so, the best way to avoid infringement upon others 
thereby preventing so many worthless patents from being taken 
out, and tending to re-establish public contidence. 

I should be very much gratified to see in your columns one or 
two other plans, by some of your contributors more able than 
myself, that the Government may have a choice to select from; 
and also sincerely hope your readers will afford their earnest 
sympathy and interest in order that so important a public ques- 
tion may be kept alive, and that they will keep it constantly in 





view of the press and the public, by occasionally sending thei* 
remarks and suggestions, until a reform is made in the presen 
arrangements. 
2, Surrey-square, Old Kent-road, J. W. Ciarg, C.E 
April 27th, 1858. 


STEAM TILLAGE. 
S1r,—Probably many of your readers, taking an interest in the 
solution of the steam-culture problem, perused the letter of 
Mr. Williams, of Baydon, in Toe ENornzeEr of the Ist inst. 

He complains of the terms in which the premium of £500 is 
offered by the Royal Agricultural Society, and affirms that the 
society has not defined enough. Now, I think they have gone 
altogether beyond their tether, and detined far too much. Let 
me explain. 

When a society offers a prize for the discovery of steam-culti- 
vation it should be supposed to know little or nothing upon the 
subject. For aught its members know, its solution may involve 
a system, a machine, or a tool, or no tools at all; but your readers 
will have observed they undertake to define what is wanted, 
offering a premium for something which will “turn over” the 
soil ; and, further, they want this something (of which it is but 
reasonable to suppose they know nothing, or why advertise ?) to 
be “an economical substitute” for some process which farmers 
now consider necessary, but which necessity might no longer 
exist when steam really does come correctly into action in the 
field. 

In my opinion the premium ought to have been offered in 
some such terms as these :—“ £500 to any person who shall in- 
troduce a system of tillage which shall be at least as effective 
and productive, but far more economical than the system of 
tillage now in use.’ Your readers will perceive that a premium 
thus offered would imply a complete advance in field-practice, 
not a mere improvement in “ ploughing.” 

I can readily understand if Chaplin, Horne, and Co., the once 
great coach proprietors, had been prompted by the country 
(some years back) to improve locomotion, they would certainly 
have offered £500, not for an unknown thing, since called “an iron 
railroad and locomotive,” but for some kind of coach which would 
prove a substitute for their then coach, and which would “ turn 
over” their turnpike roads at a greater rate than ten miles an 
hour. In attempting to define what is wanted the Royal Agri- 
cultural Society has shown a want of judgment. 

At present I am powerless to bring my own invention into the 
field, therefore have no interest in the offered premium of the so- 
eiety ; but to others, like Mr. Willi:ms, who have, all that I can 
say is, the society must alter their text, or rather its text, before 
any one can hope to obtain the prize. 

Cuares BurcuaM, 
Projector of Circular System of Tillage. 

London, May 3rd, 1858. 





ON THE EXTENSION AND PERMANENT SET OF IRON, 
Sir,—In continuation of the letter (published in your journal of 
April), I beg to forward the following remarks on the effect of 
straining wrought iron bars to their breaking point. 

The general opinion of engineers is, that when the limit of 
perfect elasticity has been passed, any additional strain damages 
the iron,and therefore we do not find recorded so many experiments 
on the ultimate extension of bars as might have been expected 
from the number of experimentalists who have examined the 
question of the stren.th of iron; yet we have a sufficient 
number to induce the inquiry, what has given rise to the idea 
that iron is weakened by beimg highly strained? Mr. Barlow, 
when straining a bar of Solly’s patent iron, broke it the first 
time with 23} tons, with which weight it stretched 1-7th of its 
length, and consequently became reduced in diameter ; he then 
subjected the same bar to strain again, and the second time it 
broke with 26} tons; again with 265 tons, and the fourth time 
with 25} tons; so that, although reduced considerably im section, 
it bore at the second and third trials 3 tous, and the fourth 
trial 2} tons more than it did at first; this seems to prove that 
the bar was increased in strength each time by the strain, 
because, although it broke with the same weight the third time 
that it did at the second, yet by bearing 3 tons more than it did 
at first, the bar was further reduced in diameter; the difference 
of three-quarters of a ton in the fourth experiment is scarcely 
sufficient to weigh against the preceding assumption. 

In the 5th Vol. of the Manchester Memoirs (New Series) Mr. 


| Hodgkinson records some experiments on iron wire which fully 
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bear out this argument; the following are his results :— 


Breaking weight 


No. of Experiment. in Ibs, Remarks, 
1 oe ce ce ce te |6POER te oe Broke at bottom fastening. 
2 eo cc ce 69g oo ° } from top 
3 oo co co 185 os ee ee top 
4 we +e co co oo 368 so ‘se ee bottom 
5 se ce eco eo co 385 es ee . top. 
6 we oe « cco co 187 ee ee bottom, 


Second Series of Experiments. 
No. of Experiment. Breaking weight in lbs, 
218 


1 eo ce se ce 08 8 of zie 
2 ee 6 00 ee oe ee 211 
3 oe ee ee oo oe 207 
4 oo ss 6b 6+ ce 06 «0 222 
6 oc ee ee oe ee 215 


ee ae eee 

In the first series the wire certainly broke the first time with 
the greatest weight, but the last time it bore nearly as much, 
being only 7} lb. less; while in the second series the greatest 
weight was borne at the fourth trial, the smallest being the 
third, which was but 11 Ib. less than its first ultimate resistance 

That the strength should be increased is a result that I was 
led to expect from the following consideration :—In Barlow, on the 
strength of materials, some experiments by Mr. Telford are re- 
corded, the first of which is described as follows :—Length at 
commencement 0° experiment, 2ft. 2jin.; length at end of ex- 
periment, 2ft. 6fin.; diameter at commencement, 13; diameter 
at end of experiment, 1}; torn asunder with 43 tons 11 ewt. 

From this we find that the area at the commencement was 
1°484 inches, and at the termination 994, or a decrease in the 
ratio of 1 to 1:49, while the length increased only in the ratio of 
1 to 1'164; the cubic contents of the bar at the commencement 
and end of the experiment, in eighths of inches, was 20°324 and 
15713, showing that the density of the material had been 
increased in the proportion of 1 to 1°289. Thus the effect of 
straining a bar is seen to be to draw the fibres more closely 
together and increase its tenacity, and from this it is easy to 
conceive the cause of the greater tensile strength of wrought-iron 
than cast-iron, and of iron-wire than either; the processes of ro}l- 
ing and wire-drawing simply subject the metal to great strain, 
which induces permanent set; this applies, probably, with 
greater truth to wire-drawing than to rolling, but the result is 
the same in both cases, the material being made fibrous and the 
fibres compressed into a compact miass. 

Most important practical results depend upon the accuracy of 
the above proposition ; for as it has been seen that the perma- 
nent set from a great weight prevents nearly (if not altogether 





with some kinds of iron) any further extension from small 
weights, while the operation instead of damaging the metal 
actually increases its power to resist tension. 

Its value to suspension bridges consists in reducing the deflec.. 
tion to a minimum, and lightening the chains considerably in 
weight ; thus if bars were rolled twenty feet long, and strained 
with 20 tons per square inch, the permanent length would be 
20 ft. 3in., and the strength of the bar much more effective in its 
new condition ; if a greater strain were put upon them they 
would stretch much more, but probably many would break 
under a tensile strain much higher, and the economy would be 
reduced ; but any bar that will not bear 20 tons per square inch 
must be considered of too inferior a quality to be employed as 
chain links. 

The practical application of this principle is not confined to 
the various forms of chain links, but the bottom flanges of 
girders (and the top flanges, too, by compression, if they can be 
prevented from buckling while under the operation) can be per- 
manently lengthened before being put together; they will then 
not deflect so much as at present, and bear a much higher 
strain. 

One cause of the great excess of strength being given to 
bridges is, that the extension from great strain is so much as 
to make the structure ricketty; while, by having the flanges 
strained before being erected, no such necessity for extra strength 
will exist, and with heavy loads the elongation will not be more 
than it is at present with light weights. 

Cuances E. Brownina. 23 





FLOUR MANUFACTURE. 
Sin,—I have read in to-day’s Enaryger a letter from Mr. Pratt, 
of Reading, wherein the manufacture of flour is touched upon. 
If you can, through the columns of your paper, be the means of 
having that business written upon and discussed to the same 
extent that some subjects have been, you may, probably, be the 
means of improving the manufacture of an article that ought to 
stand higher than either cotton or many other things that have 
received so much attention; while flour—bread—the staff 
of life—is manufactured upon little better principles than it 
was one hundred years ago. In general there is wide room for 
discussion and improvement, if the practical men of the day 
will only. through the columns of your valuable paper, fairly 
an honestly discuss and try to improve the manufacture of the 
article, and one another. 
ONE WHO WILL COMMUNICATE WHAT HE CAN. 
May 1, 1858. 





THE SMOKE NUISANCE, 

(The following letter on the smoke nuisance has been addressed 
to the editor of the “Society of Arts’ Journal ;” the subject is 
of considerable importance, and deserves to be extensively 
known.]} 

Srr,—Smokeless combustion has been long enough an interest+ 
ing and important subject, both under a sanitary and commer. 
cial view, to render no apology necessary for a few lines, in 
which I would venture to lay before the large body of coai 
burners by whom your papers are read, a very successful method 
of reducing the production of smoke to a minimum in coal fire. 

The advantage of obtaining this result in the manner described 
is enhanced by the fact that it is attended with the greatest 
economy, the fuel burnt being of the cheapest kind, and one 
which has become of late rather heavy ou the market, on account 
of the increased consumption of coke and Welsh coal. 

The method is simplicity itself, and is as follows :—Assuming 
the furnace to be of the ordinary canstruction adapted for steam 
purposes, and that the fire is already well lighted, level, and 
clean, and the bars well covered, take, of north country slack 
(value about nine shillings per ton, delivered) one and a-half 
hundred weight, wet it with one bucket full of water, and fol- 
lowing up the shovels full in rapid succession, put the whole on 
one part of the fire; the place is immaterial—front, sides, mid- 
dle, or back—but cover less than half of it, and take care espe- 
cially of one point, on which the whole depends, viz., that the 
heap has a black top, and that it is thick enough for no gases to 
burst through it. 

Before the fresh coal has been on this fire many minutes a 
rapid discharge of gases will take place from the under side of 
the fresh coal, which, passing out through the live coal, will burn 
with an intense flame all round the edges of the heap. The 
fresh coal will thus part with all the smoke-producing gases, 
and become thoroughly caked; until this is the case do not 
touch it, nor even then unless there is a necessity. 

Should other parts of the fire burn into holes while this is 
going on, feed with coke, but no harm will arise should the heap 
burn ever so hollow. 

When the coal is consumed repeat the process, which may be 
carried on conveniently on both sides of the furnace simul- 
taneously or alternately. 

The idea of coking the coal on its own fire is no novelty, but 
the essential necessity of keeping a black top has never been 
insisted on, and, consequently, the plan of firing on part only of 
the fires may fail or succeed, according as that point has been 
attended to. 

I have tried this system for some time, with a consumption of 
ten tons per diem, and have burnt many hundred tons of slack ; 
the quantity of coke used on account of my chimney being one 
of the most noticeable in London, having been about one-third 
of the whole consumption. 

I have little doubt that, in many places, with the exception of 
the time when fresh fires are lighted, the furnaces might be 
entirely fed with small coal, which is, for this purpose, far pre- 
ferable to that of rough size. 

Small coal, as purchaseable at the London wharves, has an 
efficiency, when thus burnt, only three or four per cent. by 
weight below the best gas coke, value 18s. per ton. 

The method described is the perfect opposite of the time- 
honoured practice of thin and level firing; and, in Cornish 
boilers, my own practice of firing, with slack on both sides, 
brings the section of the fire to the form of a crescent. 

To impress the essential point I have called this system 
‘*black-top firing.’”’ CHARLES GREAR. 

London, April 24, 1858. 











Tue AtLantic TELEGRAPH.— It is stated that the new machinery 
designed for paying out the Atlantic telegraph cable has been in- 
spected by some of the first mechanical engineers, who have expressed 
their unqualitied approbation of the arrangements which have been 
made to avoid all the untoward accidents to which the cable may be 
subjected. About the middle of this month the Agamemnon and 
Niagara will steam away into deep water, and try every known test 
which can be attempted to prove the efficiency of the machines; and 
the expedition is expected to take its final departure in June. The 
Government has it in contemplation to allow a limited number of 
scientific persons, especially those whose attention has been directed 
to this subject, to go out in the Agamemnon to wituess the submer- 
sion of the cable, 











May 7, 1858. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 


ACCOUNT OF THE ASTRONOMICAL EXPERIMENT OF 1856 ON 
THE PEAK OF TENERIFFE, 
By Prof. C. Piazzi Smytu, Astronomer-Royal for Scotland. 
Tux object proposed in the astronomical experiment carried out 
on the Peak of Teneriffe the year before last, was to ascertain 
how far telescopic observation can be improved by eliminating 
the lower third or fourth part of the atmosphere ; in other words, 
by elevating instruments and observers some 10,000 feet above 
the sea level. : 

By such a proceeding it was hoped not only to rise above the 
greater part of the clouds, mist, haze, and other aerial impurities, 
so patent to the eyes of all men, but also to get rid of certain 
other sources of optical disturbance which only manifest them~ 
selves to star-gazers employing telescopes of high magnifying 
powers. To such those disturbances are rarely or never absent, 
even on the finest night ; and they act more and more prejudi- 
cially the larger and more perfect the instrument that may be 
employed. From this cause it is that the full magnifying power 
which a modern telescope is calculated to bear can very seldom 
be applied ; minute celestial phenomena remain undiscovered ; 
and our opticians must lose heart in carrying on the improve- 
ment of object-glass manufacture, if their best performances are 
to be for ever condemned to have their fiuer qualities neutralised 
by the badness of the air in which they are tested. ; 

Here is evidently an evil of no ordinary magnitude, and it has 
troubled astronomers long. Clearly foreseen and carefully 
weighed by Sir Isaac Newton, that great philosopher described 
the nature of the difficulty and the only means of remedy in 
1730, in words as felicitous as comprehensive. ‘ Telescopes,” 
says he, “cannot be so formed as to take away that confusion of 
rays which arises from the tremors of the atmosphere. The 
only remedy is a more serene and quiet air, such as may, perhaps, 
be found on the tops of the highest mountains, above the 
grosser clouds.” : 

This appears a very simple and probable piece of speculation, 
yet somehow it dropped out of notice, andl never had the seal of 
practical trial applied to its theoretical prediction, until the late 
First Lord of the Admiralty, Sir Charles Wood, duly advised by 
the Astronomer-Royal, Mr. Airy, commissioned me to make the 
attempt in the summer of 1856, by carrying a large telescope to 
a considerable height up the flanks of the Peak of Teneriffe. 

That mountain was chosen as the most elevated one within 
reach of a summer expedition, and at the same time of practi- 
cable ascent with large instruments. It is situated, moreover, 
in the middle of the N.E. trade-wind region, where the weather 
is not only more regular than in any other part of the world, 
but where, mutatis mutandis, some pretty certain data as to the 
climate of the upper atmospheric strata had been procured from 
another and grander scientific work recently performed, also 
under the Lords of the Admiralty, viz., the remeasurement of 
La Caille’s are of the meridian at the Cape of Good Hope, by 
their Lordships’ southern astronomer, Mr. Maclear. 

Further particulars of a practical nature, relative to the cha- 
racter of the ground, as weli as the temper and character of the 
inhabitants, having been procured from Robert Stephenson, M.P., 
who had lately visited the island, and whose early experience on 
the South American Cordilleras had long since led him to look 
with favour on Newton’s mountain method of improving astro- 
nomical vbservations, the preparation for this novel sort of ex- 
pedition went on quickly during May and June. 

At this stage so much kindly interest in the attempt was 
shown in the limited circle of working astronomers, that, begin- 
ning with Mr. Airy, I was favoured by them, in the course of a 
few weeks, with the loan of many valuable instruments; and 
finally, Mr. Stephenson, who had already paved the way to 
the expedition being carried out, tendered the magnificent 
contribution of no less than the use of his yacht Titania and her 
able crew. With them, accordingly, we sct sailon June 22d 
from Cowes; I say we, for I was accompanied by my wife, the 
best assistant that cither an astronomer or any other man can 
possibly have. 

There was still just a trifle of uncertainty spread over our 
prospects, for some very opposite opinions were in the field, 
apparently supported by observed facts; and a few voices even 
loudly proclaimed that high mountain tops, all the world over, 
are invariably loaded with clouds, and mist, and sleet, and tor- 
mented for ever with impetuous storms. Yet, strong in our own 
belief, on we went in the swift Titania, and arriving in Teneriffe 
ou July the 8th, were at once made free of the island by the 
liberal and hospitable Spanish authorities; beginning our first 
ascent six days afterwards, with a long line of mules laden with 
instruments and baggage. 

The morning was desperately cloudy, quite a desponding sort 
of day; but the angle of ascent in the road was, happily, most 
moderate and uniform, so on and up we rode with the greatest 
facility. A sympiesometer, by Adie of Edinburgh, gave the 
heights without dismounting. At 3,000 feet of altitude, still 
pacing up a constant slope, the level of the clouds was reached— 
those clouds which had made the sky look so unhappy when we 
were starting from the port of Orotava. A whiff or two of damp 
mist flew about us for a while, and then we suddenly emerged 
into clear hot sunshine. From that moment, and hour after 
hour, as the decreasing column of the sympiesometer chronicled 
the height ascended, and as we continued toiling up the long 
slope of the mountain, the sun shone vehemently down upon us 
from a sky of the purest blue; and never did the clouds below 
attempt to leave their constant level of 3,000 or 4,000 feet above 
the sea. In this brilliant illumination, in the rarefied and arid 
air, amidst volcanic rocks of grotesque and imposing forms—in 
fact, in this most moon-like region, we travelled on, until by 
evening we had reached the top of Mount Guajara, on the 
southern side of the elevation crater ; and thus, within twenty- 
four days of leaving England, had the satisfaction of bivouacking 
on the top of a mountain 8,900 feet high, and only 28 deg. from 
the equator; in a calm air, too, with a temperature of 65 deg., 
and under a sky undimmed by a single cloud, and gloriously 
resplendent with stars. 

Was not that at once a realisation of Newton's prophetic de- 
scription, “a serene and quiet air on the top of the highest 
mountains above the grosser clouds?”—for all this time the 
lowlands beneath us, and the sea far and wide, were covered in 
by a broad expanse of mist, whose rollers were driving along 
under the influence of a violent N.E. wind. 

The great plain of vapour floating in mid-air at a height of 
4,000 feet, was a separator of many things. Beneath were a 
moist atmosphere, fruits, and gardens, and the abodes of men; 
above, an air inconceivably dry, in which the bare bones of thé 
sreat mountain lay, oxidising in all the variety of brilliant colours 
in the light of the sun by day and stars inuumerable at night. 

Below that constant curtain of cloud were towns and villages, 
—Pprisons, theatres, and churches many—above it, save a few 
goatherds wandering over the heights with their flocks of 
Guanche breed, were no traces of human life but in our little 
astronomical encampment. 

Then how truly serene and quiet, and transparent, too, was 





the air above our 8,900 feet elevation ; for, on erecting our tele- 
scopes, not only was each star, whether high or low, seen with 
an exquisite little disc and nearly perfect rings, but the space- 
penetrating power was extended with the same instrument and 
same eye from the 10th magnitude at the sea level, to the 14th 
on Guajara, 

Similar results in their ultimate bearing followed other obser- 
vations, as those of solar and lunar radiation. But time fails me 
to tell of two months’ mountain experience of days, always better 
for astronomy than in the towns below, and sometimes supremely 
adapted therefor ; and of how, accompanied by two of the sturdy 
seamen of the Titania, we tried our telescopes on the flanks of 
the Peak itself, at a height of 10,700 feet, ascertained at once the 
practicability and advisableness of greater heights still, and 
climbed the culminating point of the mountain, 12,198 feet high. 

To describe these operations in full there is now neither time 
nor perhaps necessity, as the original observations, with all the 
numerical and instrumental particulars, have been communicated 
to the Admiralty, and by them were transmitted to the Royal 
Society for publication in June last; while as to the more 
popular part of our daily experiences and little personal adven- 
tures, should any one care to read them, are they not contained 
in a little book recently published by Mr. Lovell Reeve and 
illustrated with genuine photo-stereographs ? 

Such plates being actual reproductions of nature by herself, 
I may, perhaps, be allowed to call some attention to them, not 
indeed altogether through means of the book, but by exhibiting, 
with the assistance of Professor Tyndall and Mr. De ia Rue, 
magnified optical pictures of some glass copies from the original 
negatives. 

‘These will be better understood if attention be turned for a few 
moments to this large model of the Peak of 'eneriffe, and a 
tract of country about it, sixteen miles square. It has been pre- 
pared for this special occasion by the enthusiastic kindness of my 
friend, Mr. James Nasmyth, C.E., long experienced in watching 
lunar craters in telescopes of his own making ; and professionally 
intimate with metals, fluid and solid, with all the volcanics, 
indeed as well as the mechanics of the workshop. When he 
heard of a terrestrial crater, the great crater of ‘l'eneriffe, eight 
miles in diameter, he could not restrain his admiration and his 
zeal; so, setting to work with all the map and measurement 
particulars which I could furnish, he produced the present model 
as accurate as the existing state of our knowledge admits. 

By a general vertical illumination the colours may be most 
distinctly seen. The green indicates vegetation, mainly confined 
to the lower 4,000 feet of altitude, or to the region below the 
clouds. Above them are seen chiefly the colours of the lava 
rocks; the oldest light yellow; the most recent black ; and the 
intermediate red. 

[The first collection of pictures shown illustrated the scenery 
of the green region on the northern coast; the second had its 
locale at a height of 8,000 feet on Mount Guajara, or the southern 
wall of the great elevation crater, submarine at the time of its 
formation. And the third was confined to the eruption crater, 
or central cone, constituting the so-called Peak of Teneriffe ; and 
exhibits the phenomena of subaerial volcanic action, at elevations 
extending from 9,000 to 12,200 feet. 

Having exhibited the prevailing colours by a vertical light, a 
ray of electric light was next thrown upon the model at a low 
angle, so as to bring out the forma, and especially the angle of 
slope, of the various cones and craters. ] 

Studied in this manner, the model will yield so much infor- 
mation, that I will not venture to detain the audience longer, 
save with a very few words on the social bearing of this astrono- 
mical experiment on the Peak of Teneriffe The claims of science 
to respect amongst men for its services in promoting the union 
of nations and the brotherhood of mankind have been often 
dwelt on. Of this admirable and humanising tendency, is not 
our experiment on Teneriffe an example within its little range ¢ 
See an observer sent out by the English Government received 
in a fortified town of the Spaniards, not only without distrust, 
but as frankly as if one of themselves, And did they suifer by 
it? We took no notes of their forts, and guns, and military 
array, we applied ourselves to our scientific business alone ; and 
if we brought away anything more from Teneriffe than what | 
have already had the honour of describing to you, it is respect 
and admiration for the Spanish character, and grand ideas 
of the results to astronomy as well as some other sciences if 
this first experiment, this mere trial of a new method, be annually 
repeated and energetically followed out. 


THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA. 

MOUTHS OF THE LEA. 

(Continued from p. 287.) 
Havine taken our readers, not as far as the tide can flow, but as 
far as it can recede from, we must proceed to examine the means 
by which it and the river water are retained for commercial pur- 
poses, taking them in the same order as we arrive at them. 

At the “Four Mills,” we find abreast, or rather, somewhat 
diagonally, that is, each a little in advance of the other, three 
half-locks and a whole one. On the east side are two, 
which are mere outlets and inlets, with self-acting tidal gates. 
Three sliices, with an iron framing as light as possible, 
compose the lower half of each of these gates, so that when 
these are fully opened sufficiently early in the commencement of 
a flood to admit of their drawing the head of water a little down, 
and also forming a backwater from their discharge not getting 
away as quickly as it is given out, the gates may, within an 
hour, be drawn open by an adequate manual force applied 
through powerful windlasses fixed tor the purpose. These two 
locks are 18 ft. wide and 10 ft. deep below the coping stones to 
the cills; the coping stones make another 18 inches; but, as 
the tops of the gates only come up to these, we may call the 
area of each 180 square feet: these locks are well boomed 
off, so as to prevent all craft from passing through them. 

Next to these locks is a third of the same character and 
dimensions, but with plain tide-gates. ‘This is used for the 
traffic when the tide is level with the water in the river, at 
which times also the gates. can be set back, so as to use it, if 
requisite, as a third outlet for flood waters, of which, we have 
been positively informed, these three locks have actually de- 
livered 200,000 cubic feet per minute when the tide was out. 

The fourth and most westerly lock is the lock proper, and has 
a chamber 103 ft. long, by 20 ft. wide, with the usual appen- 
dages. This lock, also, may be adapted to let off flood waters, 
should it be found r-quisite, and would pass 85,500 cubic feet 
per minute, being 2 feet deeper and wider than the others; that 
is, calculating from the 200,000 cubic feet which we have been 
informed they can pass. 

These locks were put in about six years since, instead of others, 
upon which these were certainly a most important improvement. 
A detail of the particulars of their construction, &., was given 
in a paper by Mr. Beardmore, the engineer to the Trust, which 
was read before the Lustitution of Civil Engineers about three 





years ago, and the principal points of which we will give in con- 
nection with this subject. - 

At something more than 400 yards above these locks we find 
a row of twenty iron floodgates, in iron frames, which di 
into the bay or basin, at Three Mills, forming the head of Bow 
creek. Each gate being about four feet nine inches long by four 
feet deep, “in the clear,” they give a total aperture of 380 square 
feet, which ought to be capable of passing about 110,000 
cubic feet per minute ; but we understand they were not used last 
October, and have seldom been so since the new locks were put 
in, from not being, or not being considered, . 

Indeed, we have been told that it is in contemplation to re- 
move them for the purpose of using them somewhere else, as 
they do not belong to the trust; but this we are confidently of 
opinion ought not to be attempied, because as soon as the river 
and country are improved higher up, the rush of water will be so 
much more rapid that they will be found most important auxi- 
liaries to the locks. 

It will be remembered that the severe storm of October last 
began on Wednesday the 2lst, a little before midnight, and con- 
tinued almost without intermission until about sunrise on Friday 
the2 3rd; but it may not be so generally known that its centre was 
in the neighbourhood of Hitchin, and that the amount of rain 
which fell there was very much greater than that in any of the 
other districts which it visited. From this fact, and from our 
description of the watershed of the Lea, it will be obvious that 
it was the principal, or at all events one of the principal outlets 
for these storm waters, Yet it was not until the afternoon of 
Friday that the flood began to be felt at Bow, &c., where it con- 
tinued at its height from the Saturday morning until the morning 
of the following Tuesday, whereas the flood in the Ravensbourne 
began to be felt on the Thursday afternoon, was at its height on 
the Friday merning, and had nearly disappeared on the Saturday, 
As we proceed up the river with our description, this ems i 
ness of the Lea will be understood, and not wondered at, how- 
ever much wonder the endurance of it may create ; but we deem 
it requisite to mention it here in order that our readers may 
at once be able to apprehend the magnitude of the necessity not 
ouly for retaining here every available outlet for storm waters, 
bat even providing greater, instead of diminishing those which 
exist; as it ought not to be forgotten that not only will impera- 
tive improvements above bring down the water more rapidly, 
but also that the extension of draining operations from year to 
year, «s scientific farming progresses, will cause the rainfall 
to drain more and more quickly, and therefore in greater quan- 
tity, off the Jand into the watercourses. 

Passing now to the three openings which we mentioned as 
being at the Three Mills, we find that on the west side, next the 
Lea, carrying the water from two 3 feet 6 in. wheels of about 
17 feet diameter, and a flood-gate, 4 feet wide by 8 feet deep. 
These three we may estimate to be capable of passing bp 
when in full operation with the tide out, about 9,000 cubic feet 
per minute. 

The centre opening is closed by a pair of self-acting skeleton 
tide-gates, as, indeed, most of the gates in this neighbourhood 
are constructed; they have their lower halves entirely com. 
posed of sluices, 5 teet deep (two in each gate), above which 
three “ flashes,’’ or spills, each about a foot wide, are placed, and 
any or all of which can be drawn to let off the surplus water 
during slight freshets. When a flood occurs, these “ flashes” and 
“sluices’ are entirely drawn out of the gates, after which they 
can be opened at any time of the tide. Their opening is 15 feet 
wide by 8 feet deep, so that they ought to pass about 45,000 
cubic feet, were not the opening bitten by an arch only 14 feet 
wide, which can barely deliver 40,000 cubic feet per minute. 

Two water-wheels, similar to those described above, and a 
flood-gate, 6 feet wide by 8 feet deep, discharge through the 
third opening. They are not capable of throwing, together, 
more than about 14,000 cubic feet per minute. 

There are also three other wheels on the opposite side of the 
road, which are set at a higher level, and, being larger and wider, 
may possibly be capable of delivering 8,000 cubic feet per minute, 
as all the wheels at these mills are skeleton wheels, that is 
unlined, for the purpose of accommodating the mills above, 
Thus we can reckon on about 70,000 cubic feet per minute at 
the Three Mills. 

At the Abbey Mill, at West Ham, there are two apertures; 
one a small one for the mill wheel, and the other to pass barges, 
as mentioned on page 287, 17 feet wide by 8 feet deep, under a 
bridge which crosses it. ‘This larger opening is fitted just above 
the bridge with a pair of skeleton gates, the lower 6 feet of 
which are closed by sluices, the upper portion being merely a 
guide-framing for lifting the sluices, which can thus be rai 
nearly or quite above the water, so that the gates can be opened 
with ease—a judicious and ingenious arrangement, which, in this 
position, at least, we cannot too highly commend. These two 
apertures could pass somewhere about 55,000 cubic feet of water 
under a full head. It has never, yet, however, passed above 
37,000 cubic feet per minute, in consequence of the size of 
Channel Lea Bridge, which keeps the water back. 

We have calculated the whole of these openings according 
to the 200,000 cubic feet passed by the three half-locks at the 
Four Mills, assuming the fall to be identical in each, case, which 
it is, very nearly, as they are all tidal. As soon, however, as we 
can get our data complete, we will give the actual amounts by 
calculation. 4 

At page 173 we showed that during the October storm about 
102,000,000 cubic feet of water fell per hour on the Lea 
watershed, at the very lowest calculation, because this was at 
the rate of the London rainfall, within the limits of the Metro- 
polis Local Management Act, whereas in Bedfordshire, and the 
north of Hertfordshire, the quantities were very much greater, 
Contenting ourselves, however, with this, we have 1,700,000 
cubic feet as the quantity discharged per miuute by the rain-cloud. 
Again, summing up the quantities we have given above, as repro- 
senting what we may term the gate-power of the mouths 
of the Lea, we find them equal to,in round numbers, 520,000 
cubic feet per minute, under a full head. If, now, we divide the 
greater of these amounts by the less, we have 3°27 as a 
quotient ; that is, that the gates would take 3 hours, 16 mi- 
nutes to pass one hour’s fall of rain, without making allow- 
ance for the time lost during the high water of each tide. 

(To be continued.) 





Porrcu.iis Cuan Barriecr.—This barrier, consisting merely of a 
chain three-eighths of an inch in thickness, which is formed intosquares 
of about a foot in length, and composed of five links, was sub- 
jected to severe tests, at Chatham, last week, the results proving that, 
wherever used, it will be a very formidable obstacle to the passage of 
troops. It is the invention of Captain Spenser Westmacott, R.E. 

Tue Navy.—A new 22-gun steam screw corvette, to be called the 
Orpheus, is ordered to be laid down at Chatham dockyard on the same 
slip as that from which the Racoon was recently launched. A large 
line-of-battle screw steamer will also be laid down.—The Mersey, 
screw steamer, now being built at Chatham, is pierced for 40 heavy 
guns, and from her immense length and the great power of her engines 
—1,000 horse—a high rate of speed is anticipated. She is expected 
to be launched in June. 
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RENNIE’S 


Tus invention, by Mr. George Rennie, of Holland-street, relates 
to certain combinations in the construction, equipment, and 
mode of working steam vessels for navigating shallow rivers, 
and intended for war and revenue purposes; and consists, first, 
in constructing iron vessels with « flat floor, and full round 
bottom sides, and proportionately wide beam, so as to combine 
for a given length small draft with stability, and power of re- 
sisting without injury shocks produced by the discharge of 
ordnance carried on the deck of the vessels or withiu them, their 
length being divided in three parts; one portion having a 
strong deck for carrying (on a kerb or rails) the traversing 
platform of a central rotating pivot or other gun, howitzer, or 
mortar, suitably mounted, such deck being supported upon trans- 
verse and jongitudinal buik-heads, forming cellular compart- 
ments available for storing provisions, water, &c., as also for the 
powder magazine, and stores of shot, shells, rockets, &c. ; another 
portion of the length being appropriated to the engines, 
machinery, boilers, and coal bunkers ; whilst the remaining por- 
tion of the length is devoted to the accommodation of the officers 
and the crew, who are protected by a suitable covering and 





enclosure, raised to a sufficient height above the top strake or 

bulwark. Secondly, in the disposition of the propelling apparatus, 

by employing, alone or in conjunction with any other propelling 

apparatus, two screws disposed one on each side of the stern; | 
and whether such screws be fitted upon shafts worked horizon- | 
tally or at an angle one with the other. Thirdly, in the dis- | 
position of the engines, by placing the steam cylinder or 
cylinders of one engine in advance longitudinally of the cylinder 
or cylinders of the other engine, and on the opposite side of the 
keel line, and by thus disposing them diagonally on the plan, 
and working the one screw shaft froma point in a line drawn 
behind the cylinder for working the opposite screw shaft, obtain 
in a limited longitudinal and transverse space, the advantage of 
long connecting rods, and ready access to the machinery, 
Fourthly, in the disposition of the coal bunkers, and of the 
boilers; the coal bunkers being formed on each side of the 
boilers or boiler and engine space, and partially projecting over 
it as a protection. 

Fig. 1 is a longitudinal elevation, partly in section, of a vessel 
constructed in accordance with the foregoing principles; Fig. 2 
is aplan of the engine room, and shows the longitudinal divisions 
of the vessel; and Fig. 3 is a transverse section drawn to an 
enlarged scale, showing the disposition of the engine, boiler, and 
coal bunkers; A, being the hull; B, the boiler; C, the coal 
bunkers; D, the two cylinder horizontal engines ; E, the two 
screw propellers; F, the platform of the gun carriage; and G, 
the gun. Where it may be desirable to depress the gun 
for the purposes of firing into boats or other objects close to the 
bow of the vessel, and but slightly above the water line, the deck 
at the bow is constructed on an incline or bevelled downward to 
the stem, as shown in Fig. 1; and if the bulwarks be made to 
fall down or outwards it will enable the gun to be fired forward 
at a suitable depression. 

The subject of our defences for shallow rivers and coasts being 
one of so much interest at present, both for the mother-country 
and for our Eastern colonies, an account of the gunboats as 
actually constructed for India by Messrs. George Rennie and 
Sons, and lately sent out, will be interesting to our readers. 

They are of iron, divided into three water-tight com- 
partments; length 70 feet, beam 11 feet; and 2 feet 4 
inches mean draft of water when coaled for from ‘fty to 
seventy hours steaming. The speed of the boats upen trial 
was rather over ten miles per hour, Each boat is prope led by 
two separate and independent engines, each driving a separate 
screw propeller, one under each quarter, in lieu of a single 
screw, placed in an opening in the stern of the vessel as usual, 
the advantage being an increase of propelling surface over that 
which it is possible to obtain by the use of a single serew—this 
arrangement being, indeed, necessitated by the impossibility 
of procuring sufficient surface (where one screw is employed) | 
with so light a draft of water. The engines are high pressure 
ones, the nominal power being 20-horse, but indicating 76-horae 
power; pressure of steam 50 |b. per square inch, and the 
speed of the screw from 300 to 350 revolutions per minute. 
Each boat carries a long 12-pounder brass gun or a 
24-pounder howitzer, which works on pivots on the deck at the 
fore part of the vessel. Under this deck is arranged the powder 
magazine, store-rooms, &c. &c. On the after part of the boat 
there is a raised deck-house for the accommodation of officers 
and men. The arrangement of these vessels is most compact, 
and they present most creditable specimens of naval architecture. 

We understand the object of the boats is to form a system 
of police on the rivers of India, commanding the towns, intercept- 
ing the passage of hostile tribes, and facilitating the transport 
of stores and provisions of our army by towing one or more 
flats or barges, and to be applicable where vessels of a deeper 
draft are inadmissable. The facility of turning these vessels 
in narrow creeks or streams is very great, being accomplished | 
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by backing or reversing one screw while the other is advancing. 
It is proposed to supply the whole rivers of India with such 
vessels, the dimensions varying with the size and water of the 
streams, and so to furm a most efficient river police, and secure 
entire control of the real high roads of the country. 
In conclusion, we cannot help expressing conviction that the 
establishment of a line of such vessels as we have described | 
would secure very great advantages in opening out the great | 
rivers and canals of China—the vessels being of such a size as | 
tu allow of their being hauled over the inclines or locks of the 


| of the drum. 
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into or from the drum. The moveable parts , 2, are fixed and 
secured in position by thumb nuts p, p. In small machines a winch 
handle g is placed on the axis b, by which the drum is caused to 
revolve at a suitable rate. In washing, the clothes or other articles 
to be cleansed are simply placed within the four compartments of 
the drum, taking care to distribute them uniformly, so as to balance 
the drum and insure its easy and smooth rotation. The compart- 
ments must not be tilled more than one-quarter or one-third full, as 
the operation of washing in this machine depends principally on the 


| clothes under operation having liberty of motion in the compartments 
| of the drum C. 


The operation is as follows:—Soap suds or water 
and soap are placed in the vessel D up to about one-third the diameter 
The articles to be washed are then placed in the several 
compartments, and the ends n, 2, fixed in position by the thumb nuts 
Pp, p, and the upper half of the cover placed so as to enclose the whole 
and prevent splashing. The drum C, C, is now caused to rotate by 
the handle g, but not at too great a velocity; the object being not 
only to immerse the clothes in the water and remove them from it 
alternately, but also to allow them, as they arrive at the upper part 
of their revolution, to fall from the partition by which they were 
raised on to that partition immediately in advance. The repeated 
immersion, accompanied by the repeated falling of the clothes from 
the one partition on to another, has the eflect of removing dirt and 
thoroughly cleansing the clothes or other articles or materials so 
operated on. A tap is placed near the lower part of D1, to draw off 
the dirty water when requisite, or for changing it if required. Instead 


| of plain perforated partitions 4, i, 7, perforated partitions of corrugated 


metal similar to the periphery / may be used; the corrugations, 
being placed parallel to the axis, have the effect of preventing in 
some degree the clothes sliding towards the centre of the drum when 
they arrive at the highest point of their revolution, and just before 
they fall from the one partition on to the other. The perforated 
periphery permits the water contained in D! to enter and escape 


| freely from the drum C; the water entering is partially carried up by 


the corrugations of the periphery, and is distributed in the compart- 
ments amongst the clothes, which greatly facilitates the operation of 
washing. The corrugations may be formed otherwise than shown, 
so long as such undulating surfaces have the effect of lifting the water 
by the rotation of the drum. The clothes, having been subjected to 
the action of the drum a sufficient length of time to be cleansed, are 


canals, and of a draft of water small enough to enable them | Temoved, and dried and finished in the ordinary manner. 
als, ¢ : E 'y 


to be navigated in the shallowest parts. With such a force ad- 
vancing, we may say swarming towards Pekin, the Emperor would, 
doubtless, after the manner of Eastern potentates, shake in his 
shoes, and would soon listen to the demands of civilization and 
humanity. We have every confidence in John Chinaman, if he 
be only permitted or rather compelled to learn whatever is 
good for him. Ina short time he will be as much attached to 
the ways of the “ barbarians” as he now is to his own. 


—— 








ROBSON’S WASHING MACHINE. 
Patent DaTED 151TH SerTeMBER, 1857. 
Tus invention, by Thomas Robson, of Critchill-place, Hoxton, 
consists in a new mode of constructing washing machines. 

The illustration represents a perspective view of a small portable 
washing machine constructed according to this invention, the upper 
part of the outer case being removed; a, a, are two side frames 
supporting the axis b of the revolving drum C, C, which is placed 
within an outer case D, D1, the lower half D' of which is water-tight, 
and is fixed and forms part of the framework. This is also the vessel 
containing the water and other detergent matters. The frame of 
the drum may be of wood, that is, the boss e and arms /, /, as also 
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the rims g, to which the periphery of the drum is attached; or the 
rims, arms, and bosses may be of iron if suitably galvanised to prevent 
oxidation of the metal, or they may be of other suitable metal; in 
either case they are fixed to the axis 6; A, h, are cross ties, which, 
with the arms f, /, form a frame to support the partitions ¢, ¢, of the 
drum, which it is preferred to form of perforated metal galvanised 
and corrugated, having the corrugations running across the breadth 
ofthe drum. This drum is closed at the end by a fixed dise of wood 
m, while the opposite end is moveable in two halves », x, which parts 





are moved for the purpose of introducing or removing the articles 








Traws Licutep by Gas.—The night trains running between 
New York and Philadelphia are now lighted by gas. Every car is 
fitted with a cylinder containing gas, forced on from the street main 
in sufficient quantities for the trip of about four hours. It is found 
that the cost of lighting each carriage in this manner is but ten cents. 
against fifty cents, under the old regime of sperm candles.—Letter from 
Boston. 

Society or Arts ConversAzionr.—The first Conversazione of the 
present session was held on Saturday week at the Society’s House. 
In the great room were displayed upwards of sixty drawings, lent 
by Mr. J. MacGregor, of different modes of marine propulsion. In 
addition to the above a collection of models, illustrative of the same 
subject, and patented between the years 1794 and 1850, were lent by Mr. 
Brunet, of the firm of Seaward and Co., and from the Museum of 
the Commissioners of Patents at Kensington. Mr. Tomkins exhibited, 
by the aid of one of Ross's microscopes, the infusorial animalcules 
alluded to by Mr. MacGregor in his Paper “ On the Paddle-wheel 
and Screw Propeller,” read before the Society on Wednesday, the 14th 
inst., and already published in abstract in Tue Encineen. In the 
great room were also arranged an historical series of telegraphs, in- 
cluding Wheatstone’s first six-line wire needle telegraph, and the 
needle instruments at present in general use; Wheatstone’s magneto~ 
electric dial and capstan instruments; Baines’s chemical telegraph; 
E. Highton’s single needle instrument; M. E. Henley’s magnetic 
needle telegraph ; Siemens and Halske’s induction relay, their magnetic 
dial instrument, and their recording instrument for submarine lines, 
as well as Mr. Varley’s instrument, worked in connexion with the 
Dutch cable line. ‘he instruments were in operation during the 
evening. Messrs. Newall exhibited a collection of the various elec- 
tric telegraph cables hitherto laid. Mr. James Winter, jun., exhibited 
his locomotive engine for common roads, called the “ Steam horse,” 
which is stated to possess considerable power of ascending inclines. 
In the Committee Room was also a model of the new life-boat re- 
cently adopted by the Shipwreck Institution, as well as a unique 
specimen of double refracting Iceland spar, by Professor Tennant. 


New Portasce Turesuinc Macuiwe.—We lately noticed a new 
portable threshing machine which had just been completed at the 
factory of Messrs. Gray and Co., of Uddingston, under the superin- 
tendence and partly under a patent of Mr. Waller, the manager of 
the works. We are now enabled to add a few particulars to those 
already given. The new machine is locomotive or portable, and is 
moved by an engine, also portable, or one placed on a carriage with 
four wheels. The engine is called an eight-borse one, but is capable 
of being worked up toa much higher power. The cylinders are placed 
on the boiler as usual. ‘The threshing machine, worked by the engine, 
is set on a carriage with four wheels. The thresher works with 
scarcely any noise, and it can easily be managed by one man. The corn 
is supplied to a man on the top platform of the thresher, who stands 
before a long V-shaped opening into which he lays the loose sheaves of 
grain, and where it comes in contact with the theshing drum, which 
is composed of a series of arms, with beaters shod with serrated iron 
plates. It is then carried along to a framework, between which and 
the beaters the grain is perfectly rubbed out of the ear. The straw is 
then thrown forward un to a series of shaking frames, which, having 
an up and down as well as a forward and backward motion, allow 
every particle of yrain to fall from the ear and pitch the straw out in 
heaps to the bundlers. The grain which first leaves the straw at the 
drum falls into a riddle or frame of latticed wood or wire work, to 
which a yibrating board carries such portions as fall from the shaking 
frames. At this stage of the operation any short straws or beads et 
grain called pulse or cavings are stopped and thrown off, and there are 
other riddles placed to cleanse these, while a strong current of air 
from a fanner carries away the chaff and dust. At the bottom of the 
machineis fitted Nalder’s patent “separator,” its function being to sepa- 
rate and expel all such grain as may have been gnawed by mice, or 
any light foreign substances of a valueless character. On Friday and 
Saturday week the machine was again tried, and gave great 
satisfaction. ‘Three stacks of wheat were operated upon at the rate of 
more than thirty sheaves per minute. No wheat was left in the straw, 
and by means of the “ separator” it was delivered into bags, cleaned, 
sized, and sorted, 
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TO CORRESPONDENTS. 


Norics.—The first four volumes of Tut ENGINEER may now be had, ready bound, 
Vol. L, price 20s.; Vol. II, price 16s.; also, Vols. I/I. and IV., price 18s. 
each; covers for binding each volume, price 2s. 6d. each, can also be had. 
Orders received by the Publisher, 163, Strand, 

*,* In consequence of the Abstracts of Patent Specifications having fallen into 
arrear, we have been compelled to curtail our own usual observations, and io 
leave over until next week other matter of a generally interesting character. 

J. P.— Several correspondents have favoured us with the addresses of makers of 
machines for breaking dough or making biscuits—Messrs. Slight, engineers, 
Leith Walk, Edinburgh; Messrs. Vickers, Liverpool; John Bleylock and Co., 
engineers, Carlisle; and Messrs. W. and M. Scott, engineers, Tranmere, 
Cheshire; the laiter firm expressing their wish to hear from you, 

Steam. — You must apply to tie engineer of the Company, whose name you know. 
No one else can assist you. The offices of the West India Mail Company are at 
Southampton. Write to tie engineer or superintendent, 





RAISING WATER. 
(To the Editor of The Engineer.) 
Siz,—As any new means of raising water is important, perhaps you will 
give room to a plan lately acted upon with success on a small scale, which 
was that of moving the pump and fastening the piston or bucket to the 
ground; I think the way this principle may be carried out with advantage 
is by having two such pumps suspended, one at each end of a large scale 
beam; then by a person walking on the beam he would turn the balance 
in favour of one of the pumps, by which the water would be raised. I 
consider the plan as new, and that its importance is not known. 
CapocaN WILLIAMS. 
Ely- place, Holborn, May 3rd, 1858. 


EXPANSION GEAR. 
(To the Editor of the Engineer.) 

Sin,—In your number for March 26 1 noticed a suggested arrangement 
for regulating the throw or stroke of an expansion valve by the steam 
engine governor, which I think is very good as a suggestion. The very 
same idea occurred to me long before seeing the description in Tue 
Enstxcer, but I cannot for a moment think that such an arrangement 
meets the want required, namely, a good arrangement for working 
a steam engine expansively. I object to additional valves to the slide 
valves, to an additional eccentric, and to the friction of extra joints; 
also to the radiation from a larger steam chest, expansion in the steam 
chest and therefore loss of power, and greater cost in keeping the engines in 
repair, besides waste of fuel. We want a good and simple expansion gear, 
and not expansion valves added to the engine or a throttle valve, but the 
engine put into its simplest possible form. 

Can any of your numerous readers inform me whether there is 
any arrangement patented so as to vary the range of expansion or cut off 
at pleasure when the engine is at work, and at the same time keep the 
exhaust the same as usual, that is, open and shut when the piston is four or 
tive inches from the end of the stroke alternately ; and if there is such an 
arrangement, where is it working ? Pastime. 

Leeds, 






MEETINGS NEXT WEEK. 

Society oF Arts.—To-morrow (Saturday), May Sth, Conversazione at 
the South Kensington Museum.—Wednesday, May 12th, 8 pm, “On 
Canada: its Productions and Resources,” by Professor John Wilson, 
VR S.E.—Friday, May Lith, 8 p.m, (Extra Meeting), “On the Plan 
suggested by the Royal Commissioners for Disposing of the Metropolitan 
Sewage,” by Mr. T. Baker. 
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METROPOLITAN DRAINAGE, 


WE have not been without some apprehension that the 
drainage of the metropolis would sooner or later become a 
party question, rather than one dependent entirely upon its 
merits. We have now before us a document (Messrs. 
Bidder and Hawksley’s report) which has been looked for 
with considerable impatience by all persons who have 
taken any interest in the various schemes which have 
been proposed for ridding London of the refuse of its in- 
habitants. It is perhaps not too much to say, that no two 
of the plans now before the public are in any respect alike, 
if we except the general principle of intercepting sewers, 
which in some shape or other are necessary to all of 
them. Not only do the several suggestions vary in many 
of their essential features, such as the points of out-fall, 
the nature and mode of constructing the out-fall channels, 
the directions in which they should run, &c., but scarcely 
is there any agreement upon main points, such as the 
quantity of sewage and rain-fall to be provided for, and this 
not merely from differences of opinion as to the area to be 
drained, and the number of years for which provision should 
be made as regards increase of population, but even as respects 
the amount of rainfall with which at the present moment we 
have to deal, It is not decided whether we should provide 
for five or fifty years’ increase of population, whether we 
should drain the metropolitan district only, or all districts 
the drainage from which flows into the metropolitan dis- 
trict ; in other words, whether the area should be a little 
above 100 square miles, as proposed by the Metropolitan 
Board of Works, or nearly 250 square miles, as proposed by 
the Government referees. As regards the total amount of 
sewage to be provided for, it does not appear that much 
difference exists, if we set aside the increased area proposed 
to be drained by the Government referees; but the data upon 
which the respective amounts of sewage have been calcu- 
lated by these gentlemen and Mr. Bazalgette are widely 
different, the approximation in the totals being merely acci- 
dental. The referees assume seven cubic feet per person per 
diem to be the flow of sewage, whilst Mr. Bazalgette takes 
five cubic feet. The referees assume that one half of the 
diurnal flow passes off in eight hours, whilst Mr. Bazalgette 
estimates it at six hours. The referees assume that the total 
population in forty years time will be nearly 3,600,000, whilst 
Mr. Bazalgette puts it at 3,400,000 (and in this item the dis- 
crepancy is not very great.) The referees’ maximum flow of 














sewage is 26,100 cubic feet per minute, whilst Mr. Bazal- 

gette’s estimate is for 23,700 cubic feet; and, setting aside 

the increased area proposed to be included in the metropoli- 

tan drainage scheme, there is no such difference between the 

two estimates as regards the provision to be made for the 

sewage, but that a mean could with confidence be struck, or, 

to be on the safe side, even the largest estimate might be 

taken. A very wide and substantial difference, however, 

exists with regard to the estimated quantity of rain water 
to be carried off by the sewers. As regards the north 

side of the river, the referees propose to carry off -86 inches 

of rain in twenty-four hours, being equal to ninety-nine 

million cubic fect per diem, and from the south side, 

*38 inches, or nearly sixty-two million cubic feet; but 
adding these quantities to that falling on portions of the 
increased area, the total amounts to 183,000,000 cubic feet 

per diem. Adding this again to the sewage of the increased 
area, a grand total is made of 211,000,000 cubie feet per 
diem, as the necessary quantity to be discharged by the 
out-fall channels. But even this quantity appears insuffi- 

cient, if the proposed principle of diluting the maximum 
flow of sewage at least six times be carried out; cal- 
culation showing that in this case provision should be made 
for a total flow at the rate of more than 250,000,000 cubic 
feet per diem. Mr. Bazalgette’s proposal was for carry- 
ing off -25 inches of rain-fall from the principal portion 

of the district north of the Thames, and from °125 to °25 

from the peopled districts south of the river. Messrs. Bidder 
and Hawksley admit, however, that this latter amount is 
insufficient, as in their estimates they have added to the 
peopled areas, and consequently to the total rain-flow to be 
dealt with. With this addition to, and some modifications of 
Mr. Bazalgette’s plan, the rain-fall from the north-side of 
the river is estimated at 28,200,000 cubic feet per diem, and 
from the south side at 17,500,000 cubic feet. ‘l'o these must 
be added the maximum flow of sewage, namely, 34,000,000 
cubic feet, which gives a'total delivering power of 79,900,000 
cubic feet, per diem. The different allowances thus made for 
rainfall necessitate the increasing the capacity of the sewers 
for the discharge of sewage alone in forty years’ time on the 
one hand to 5} times, and on the other to 2§ times only. 
With respect to the reservoirs about which so much has been 
said, and which were designed by the referees to allow of a 
continual flow taking place into the oat-fall channels for the 
purpose of increasing the velocity of discharge and scour- 
ing the channels, Messrs. Bidder and Hawksley conclude 
that they would not prevent a deposit taking place, but 
would only change the locality at which deposit would occur, 
whilst they conceive that the water from the river and 
the reservoirs themselves would add to the deposit from the 
sewage. If this be true, then they would not only be useless, 
but, as the report states, calculated to increase the very evils 
they are designed to prevent. In concluding their remarks 
on these reservoirs, they consider that an overwhelming case 
of necessity must be established to justify the adoption of 
the referees’ plans. 

It would be quite uninteresting to the majority of our 
readers to go fully into the various objections urged by 
Messrs. Bidder and Hawksley to the referees’ proposals. 
There is an appearance of their having taken up the 
subject upon which they have been requested to report 
more in the spirit of advocates of the Metropolitan 
Board’s plans than as independent thinkers, and, therefore, 
we must look upon their conclusions with reserve. We 
have always considered, since the publication of the Govern- 
ment referees’ first report, that their views were far too en- 
larged for practical application, and we think so still. As 
is usually the case, it is probable that some mean between 
the extremes proposed by the Metropolitan Board of Works’ 
engincers and the Government referees will be found the 
best, and we presume Parliament must in the end decide. 
We shall next week examine more fully the proposals of 
Messrs. Bidder and Hawksley as regards the points of out- 
fall, and, if possible, point out the peculiar state of the 
sewage question at the present time, now that the Royal 
Commissioners, appointed to inquire into the question of 
utilising the sewage of towns, have made their report ; 
these gentlemen having proposed to deodorise the sewage 
in reservolrs constructed at the points of discharge of the 
several sewers along the river, such reservoirs being formed 
within an embankment of the Thames which they propose 
should be forthwith constructed. This long neglected metro- 
politan improvement appears at least one of the necessities 
upon which all agree. Whether it will be desirable to make 
it subservient to any other purpose than that of prevent- 
ing the deposition of mud in the river to be exposed every 
ebb tide, we very much doubt. 


VENTILATION OF SEWERs. 


In resuming our notice of Mr. Haywood’s report on the 
ventilation of sewers, we propose, first, to speak of the 
various plans that have been suggested to obviate the 
necessity of adopting any better mode of ventilation than 
that which now exists; and, second!y, to examine the 
several propositions that have been made for securing an 
improved ventilation. The modes that have been sug- 
gested for avoiding the necessity of improved ventilation 
divide themselves into two principal classes—first, by in- 
creased cleanliness, which it is presumed may be secured 
by a proper arrangement of the sewers and house drains, 
together with a due supply of water for carrying the sewage 
matter away before decomposition, or, to go still further, 
by copiously diluting it with water; and, secondly, by de- 
stroying or neutralising the offensive properties of the con- 
tents of the sewers, either by the dcodorisation of the 
fwcal matter before passing into them, or by disinfecting 
the sewage waters by chemical agents ; or, lastly, by the 
neutralisation of all offensive emanations by the application 
of gases made in the sewers themselves, ‘The fact that our 
present system of sewers and drains are not only very 
complicated, but, as actually existing, very imperfect, 
combined with the absence of a good water supply, such 
as that contemplated by the suggestors of the first substitu- 
tion, which we have noticed, for the ventilation of sewers, 
renders all plans of this kind, though theoretically pos- 
sible, from causes we have named, perfectly impossible in 


practice. Besides this, even with any simple system and 
new arrangement of the sewers and house drains, there 
is no possibility of a sufficient current of air being esta- 

blished through them by the mere passage of currents of fluid 

matter, whose sectional areas, compared with the sizes of the 
sewers or drains, are seldom more than fractional. With 
respect to the dilution of sewage matters by means of an 
increased water supply, it must be recollected, as Mr. Hay- 
wood states, that we have already reached a consumption of 
thirty-six gallons per head per diem, nearly the whole of 
which passes by the sewers, and yet the cleansing of them 
is exceedingly imperfect ; and even supposing the consump- 
tion of water should rise to what some persons suppose— 
namely, a maximam of forty-five gallons per head—it is 
clear, from the present state of the sewers, that an addition 
of 25 per cent. would do little towards improving their con- 
dition. Besides this, now that water meters are coming 
into use, we venture to say that the consumption will be 
diminished rather than increased, inasmuch as it has been 
proved more than once that we waste quite as much water 
as we use, if not more. We therefore must look upon 
the plans comprised under the general head of increased 
cleanliness of the sewers as proposed substitutes for sewer 
ventilation, as impracticable suggestions. 

We must now turn to the second class of substitutes 
for ventilation, namely, the destruction of offensive ema- 
nations. And, first, as to the deodorisation of all fiecal 
matters befure passing into the sewers, by means of liquid 
agents, such as solutions of chloride of zinc, nitrate of lead, 
chloride of iron, and some others ; or of solid agents, such 
as chloride of lime and ashes, used separately, or employed 
together in the way proposed by Dr. Lloyd, whose plans 
we lately described. ‘To all these modes of treating sewage 
matter one objection may be raised, namely, the next to im- 
possibility of keeping water-closet apparatus in order, 
even as now constructed, much more when are added the 
various fittings necessary to the systematic use of any such 
agents as we have named. For large establishments, 
indeed, such as hospitals, barracks, schools, prisons, &c., we 
have no doubt that the plan of Dr. Lloyd might be success- 
fully carried out, and with very many advantages; but we 
cannot think that for ordinary houses and very ordinary 
mortals—such as house-servants usually are—the proposed 
arrangements would be properly attended to. - The next 
plan is that of disinfecting the sewage waters in the sewers 
themselves. The mode proposed is the throwing into 
the sewers, at several points, some disinfecting agent, such 
as “ MeDougal’s Disinfecting Powder,” of the wonderful 
property of which Dr. Angus Smith, the co-labourer with 
Mr. McDougal in its discovery, has said much. We are 
told that by its use sewers will become “ unqualified 
blessings ;” and this may be true, although we don’t see it. 
It is quite certain, however, that the difficulty of shovellin 
a few spadefuls of Mr. MeDougal’s mixture into severa 
portions of all the sewers of London would be labour of 
neithera very light nora very cheap kind ; nor would matters 
be much improved by the substitution of the fluid that has 
lately been suggested in licu of the powder, as its appli- 
cation would be as difficult. Indeed, we fear these plans, 
like some of the others we have noticed, must be classed 
amongst the theoretically possible, but practically impos- 
sible ones. ‘The last of the destroying methods, as we may 
call them, consists in the use of chlorine gas in the sewers, 
either supplied through pipes laid in them, or slowly 
evolved from a powder contained in vessels placed at given 
distances along them. Either of these plans is obviously 
more difficult, in a mechanical point of view, than the pre- 
ceding ones, even if it were certain that the difficulty of 
nicely adjusting the quantities of the gas to mect various 
and ever changing circumstances could be overcome, 

On a review, therefore, of the several plans which have 
been proposed as substitutes for the ventilation of the 
sewers of towns, especially those of London, we must con- 
clude that none of them even approach the practicable. As 
we have said, all of them may be imagined as possible 
means of accomplishing the object in view, but no one of 
them is of such a character as to render it at all likely to 
suceced, even supposing any body of men should be in- 
clined to try it, with ever so great a desire to make it 
answer. So long as the sewers remain what they are, 
namely, a complicated system of channels for the convey- 
ance of all kinds of abominations from the abodes of all 
kinds of people, engaged in all kinds of trades, so long will 
there be an absolute necessity for thorough ventilation. 
There is no getting out of the difficulty, except by going to 
work in earnest, and doing the thing by sheer labour. 
Whenever it is done, commissioners of sewers, or those who 
keep watch over the drains, will doubtless find themselves, 
like Mr. Briggs, drawn into vast expenses never contem- 
plated when the work was begun ; but into which they are 
imperceptibly but irresistibly led; although it is sincerely 
to be hoped they may never reap the reward of that mis- 
used individual, in never being able to put his house in 
order. Patience and perseverence has done much for Briggs, 
and patience and perseverance will do much for com- 
missioners of sewers, if they set about their work at once, 
and that in good earnest, and with the determination to 
fulfil their mission. As our remarks have already extended 
beyond what we contemplated, we must leave the second 
division of the subject, namely, the discussion upon the 
various propositions for ventilating the sewers, until 
next week. Before concluding, however, we may as 
well draw attention to a few statistical facts given 
by Mr. Haywood with regard to the extent of the Cit 
Sewers and the character of the channels to be ventilated, 
And first of all we may notice the very varying character 
of those channels, ranging as they do from three inches 
diameter to an area equal to a circle 14 feet in diameter, or 
in other words, from an area of 7 square inches to 150 
square fect. ‘These channels are joined together at eve 
conceivable level and angle, and at every few feet of their 
length there is some inlet or other through which water, 
and sometimes air entcrs or escapes. So much for the 
sizes of the sewers and drains. Next as to length: we 


find that within the City alone there are 454 miles of 
sewers large enough for men to enter, and 2} miles of pi 





sewers, making a total of 48 miles of public sewers. To 
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these sewers there are about 2,810 gullies, and 1,065 air 
shafts, making 3,875 openings into the sewers from the 
public ways. This gives 1 air shaft to about every 238 
feet, and i gully to about every 90 feet of sewer ; or (gullies 
being generally in pairs) 1 pair of gullies to every 180 feet 
of sewer. The total length of drain ge of 1,000 houses, 
indiscriminately taken, was found to be about 55,000 feet, 
or nearly 55 feet per house; and the number of inlets of all 
descriptions was 2,696 or 2°69 per house, or 1 inlet to about 
every 20 feet of drain. Taking 16,300 as the number of 
houses within the City, the total length of drain pipes, 
deduced from the above average, is about 190,000 feet, or 
168 miles, and the total number of inlets to the house 
drains is about 44,000. ‘The grand totals of these 
several quantities give, for the City alone, no less 
than 216 miles of drainage channel, and 48,000 inlets, or 1 
inlet to about every 24 feet of drainage channel. Taking the 
whole of the metropolis there are probably not far short of 
one million inlets, a very formidable number, it must be 
confessed, to be properly dealt with. Mr. Haywood points 
out the vast difference between any system like the one 
described and the air passages of a mine, however compli- 
cated they may be, and very properly concludes that there 
is no analogy between the two cases. 

As to the extent and nature of the ventilation required, 
the main objects are to guard against explosions in the 
sewers, and against the stench arising from them. Expe- 
rience proves that the pipe drains require ventilating as 
well as the large ones, and no one will probably deny 
that the house drains require, in some degree at least, 
means of ventilation, especially as it is the houses into 
which these drains immediately open more than the streets 
that require to be freed from noxious smells. There 
can be no doubt that a complete system of ventilation must 
provide, as Mr. Haywood says, for the maintenance of a 
downward current from every inlet communicating with a 
drain or sewer. ‘This is one principle which should be at 
least aimed at, although its application may not, perhaps, 
be practically possible ; and another principle of equal im- 
portance is, that the air collected from the sewers and drains 
should be discharged either at a level above the stratum of 
atmosphere respired by the inhabitants of a city, or its 
noxious qualities should be neutralised or destroyed by the 
action of the furnace, or by some means equally effective. 
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Land, Labour, and Gold; or, Two Years in Victoria. With 
Visits to Sydney and Van Diemen’s Land. By Witu1aM 
Howirr. Second Edition, containing the most recent infor- 
mation about the Colony. Longman and Co. 


Permars higher praise could not be bestowed on these 
volumes than is conveyed in the fact that Charles Reade 
drew from them the materials out of which he mainly 
constructed that extraordinary picture of Australia, found 
in his “‘ Never too late to Mend.” Almost every narrative 
has the power and telling truthfulness of a photograph. 
Although a great part of the book relates to scenes that are 
past, yet as these scenes belong to one of the most extra- 
ordinary episodes in the world’s progress, they have a 
historical value over and above the passing interest with 
which they were invested. In this edition, too, the author 

rofesses to have omitted all the matter of mere temporary 
interest, and he has added a new chapter, tracing, from 
authentic sources, the progress of the colony up to this 
time—so that the world will be able to behold its most 
recent features. After a careful perusal we are bound to 
admit that he has fulfilled his plan as ‘far as the some- 
what journalistic form of the book would allow. Some 
diffuseness and repetition are inseparable from a book 
written in daily portions, as the events it relates happened, 
or at least prepared from copious daily notes. But any 
such characteristic is amply compensated by the lifelike 
vividness and vigour of the stories. And when the gold 
fever has become a dream of the long past, we venture to 
say that no more telling recital of its extravagances will be 
found than Mr. Howitt’s volumes supply. 

Doubtless thousands of diggers experienced as much of 
the peculiarities of such a life as Mr. Howitt; but few, 
however, combined with actual digging the power to view 
its incidents with the breadth, or to narrate them with the 
spirit, that he has done. We cannot refrain, therefore, 
from snatching a few hasty glimpses of his digger sketches. 
Leaving England in May, 1852, he had in the following 
September a practical taste of the manner in which the 
Australians fleeced immigrants. It cost him more money, 
one-third as much time, and a thousand times more vexation 
and anxiety, to get his effects from the ship to Melbourne, 
a distance of three miles, than it did to take them from 
London to Port Phillip Bay, a sailing distance of 1,000 
miles—a pretty good Tasting. But this was a trifle to 
going to the diggings :— 

This day’s journey was the most terrible that we had yet had. It 
was up a country that was all either bog or stones. No sooner 
were we out of a bog than we were bouncing over these round 
great stones, which, as hard as iron, protruded from the earth 
as thick as plums in a pudding. No one but those who have 
travelled over them can conceive the shocks they give to loaded 
carts. Mile after mile we bumped over these horrible stones, two of 
us holding each a horse, and the third driving; for besides the stones, 
which we did all in our power to avoid, we had to guard against con- 
tact with stumps and with standing trees, between which, frequently, 
there was barely space to pass. No sooner were we out of the stones, 
than we were again in bogs that were awful to see. Wherever these 
had been passable, bullock drays had ploughed them up into a fright- 
ful state. As one track had ceased to be passable, another had been 
attempted; and it was often our business to go on before the carts 
and carefully explore the ground for some passable passage. Otten 
we were at our wit’s end, and when we did get through, it was only 
by dodging about in all sorts of circuitous routes. Ever and anon 
we came to deep, defying places, where we were compelled to join our 
teams and tear through in desperation. The only way to accomplish 
a passage we found was to dash into the thick of it at fall speed ; all 
shouting to the horses at the same time, a man at each horse’s head, 
flogging, and cheering, and clamouring, and away they went. Oa! 
on! tantivy, neck or nothing, hurry scurry, we tore through the deep 
abysses of mud, tough and viscid as bird lime, the loaded carts heaving 
and rolling, tirst one way and then another, threatening every momeut 
to go over, crash down, or stick fast up to the axles! 





After being a hundred times bogged, having to hunt lost 
horses in the woods for days, and occasionally to hunt for 
lost companions in similar fashion ; after numerous break- 
downs, threatenings from mounted bushrangers, escapes 
from drowning in fording erceks, a month’s prostration 
by dysentery; after being tormented by flies, smothered 
in a dust storm, and goaded by grass-secd, plundered by 
ferrymen, and attacked by the prevalent cramp, our author 
arrives at the Ovens’ diggings. 

No language can describe the scene of chaos. The creek, that is, 
a considerable brook, was diverted from its course; and all the bed 
of the old course was dug up. Then each side of the creek was dug 
up, and holes sunk as close to each other as they could possibly be, 
so as to leave room for the earth that was thrown out. These holes 
were some round, some square, and some no shape at all, the sides 
having fallen in as fast as they had been dug out. They were, in 
fact, pits and wells, and shapeless yawning gulfs, not three or four 
feet deep as in the tempting accounts of Mount Alexander, but from 
ten to thirty feet deep. Out of these the earth had to be drawn up 
in buckets ; and some wound them up with windlasses, rudely con- 
structed out of the wood that grows about; and others hauled it up 
with blocks and pulleys; others, and the greater number, merely with 
their hands. ‘The diggers themselves generally ascended and de- 
scended by a rope fastened to a post above, and by holes for their feet 
in the sides of the pit. Many of these holes were filled or nearly so 
with water filtering from the creek. It was black as ink, and had a 
stench as of a tan-yard; partly from the bark with which they lined 
the sides of the holes. In the midst of all these holes, these heaps of 
clay and gravel, and this stench, the diggers were working away, 
thick as ants in an ant-bill. The labours of all this may be ima- 
ined, and especially of keeping down these subterranean deluges of 
Stygian water. The course of the creek was lined with other diggers 
working out their gold. There were whole rows, almost miles, of 
puddling tubs and cradles at work. The earth containing the gold 
was thrown into the puddling-tubs—half hogsheads—and stirred 
about with water, to dissolve the hard lumps, when it was put through 
the cradle, then washed out in tin dishes. It was a scene of great 
bustle and animation. We saw some parties who had worked out in 
the course of the day 1 Ib. weight of gold, others 5 oz. or 6 0z.; and so 
most of them had some golden results. 


We cannot devote further space to diggerdom, into all 
the phases of which Mr. Howitt very fully and practically 
enters. Exaggeration and misrepresentation were not con- 
fined to the gold’ production of the colony, but they also 
effectually neutralised all correct information as to its soil 
andclimate. That its flowers had nosmell, Mr. Howitt per- 
ceived was a libel when, yet ninety miles from its shores, 
he was invited to “come on deck and smell the land.” I 
perceived an aromatic odour, as of spicy flowers, blown from 
the land; people could not at first believe it; but there it 
was, strong and delicious, as Milton describes it from the 
coast of Mozambique and of Araby the Blest. The wind 
was blowing strong off the shore, and the fragrance con- 
tinued, something like the scent of a hay-field, but more 
spicy.” 

On his arrival at Melbourne, our author went to the 
flower-show at the Botanic Gardens, the perfume of whose 
flowers reached him long before arriving at the Gardens 
themselves. 

There were some splendid apples, and a dish of St. Germain pears, 
which were quite magnificent, oue of which I have no doubt weighed 
fully two pounds. The vegetables would have done honour to any of 
the market gardeners of Fulham and Battersea-fields. The rhubarb 
was poor and small; but IT was told that later in the season it is really 
fine and large. The leeks were some of the finest I ever saw; the 
beet-root und potatoes very fine. Is was not the season for grapes, 
which, I was told, are splendid, but are not much cultivated yet in 
greenhouses, so as to have them out of season. 

* * * * * * * 

On our return, we called on Major Davidson, who had a charming 
one-storeyed house, with a garden, and a vineyard that produced splen- 
did grapes. The previous year they sold for 6d. per Ib.; that year 
no doubt they would fetch 1s. Opposite the Major's, a gentleman 
had a large vineyard on the slope, which was in as good order as any 
in Germany, spite of the want of labour. He made, I was told, £200 
by his vineyard the previous year. 

Mr. Howitt made a visit to Brighton, about eight miles 
down the coast of Port Phillip Bay. On arriving he found 


There was a large extent of shrubbery, flower-garden, and vine- 
yard surrounding the house. The shrubbery consisted, for the most 
part, of the native forest, with paths simply winding through it. At 
each side of the drive in front grew several large aloes, and the native 
box and tea-shrub in flower closed in the drive as you proceeded down 
towards the beach, as laurels and other evergreens do in England. In 
the garden you were surrounded by trees, and shrubs, and flowers, 
that would only grow in our conservatories, whilst one side of the 
garden was bounded by a hedge of licium barbarum, which is called 
the tea-tree in England, mingled with masses of scarlet geraniums of 
at least tifteen feet high. They grow there the year round. It was 
such a scene of luxuriance and beauty as can scarcely be imagined. 
In the fruit-garden and vineyard, which was six acres in extent, we 
proceeded down a covered walk of vines, precisely the length of the 
Great Britain steamer. ‘The vines and quinces and other fruit trees 
appeared most vigorous; the quinces just in blossom. Quinces there 
grow to several pounds weight; figs, peaches, and almonds are espe- 
cially fine and abundant. We were shown the Australian cranberry, 
which produces its berries under the creeping plant, and which, though 
well tasted, have stones in them. We also ate the Australian cherry, 
which has its stone, not on the outside, enclosing the fruit, as the 
usual phrase would indicate, but on the end, with the fruit behind it. 
We were waited on at dinner by a Chinese servant; we had salmon- 
trout of the country—a very tolerabie fish—fine Australian mutton, 
and the very best Rudesheimer that I ever tasted out of Germany. 

After passing some distance through the primitive forest 
on the way to the Ovens’ Diggings, Mr. Howitt came to the 
Plenty farm, to the owner of which he has an introduction. 
The appellation was certainly no misnomer, for, in addition 
to a fine vineyard, 

All other fruits flourish splendidly. They have the finest and 
most abundant peaches; their apples and plums are superb, and of 
a large size and good flavour. Plums, apricots, melons, grapes, and 
almost all kinds of fruits are as fine as can be grown, where they are 
grown. Almonds and figs abound on the trees, the latter producing 
two crops a year; the quinces are gigantic in size, and make the most 
admirable marmalade. They have oranges and lemons in the open 
air; but they succeed much better at Sydney, whence Melbourne is 
chiefly supplied. I saw filbert trees, and they say they bear abun- 
dantly. English cherries are splendid; and | am told that, as on the 
continent of Europe, they are obliged to prop the branches of the 
apple trees, the crop is so heavy. The Japanese fruit, the loquat, 
which grows on a tree very much resembling the medlar, is frequent. 

Australia is not without its disadvantages, however, and 
prolitic fruitfulness and a general geniality of climate are 
balanced by extraordinary daily changes of temperature, 
@mnounting to 70 or 80 degrees, and by the two great Aus- 
tralian plagues, storms of dust and swarms of flies. Here 
is a pair of companion pictures—a dust-storm, and ilies. 





Before leaving Melbourne we experienced a dust-storm: The 
wind drifted to the north, and brought with it the most astonishin 
dust-storm conceivable, as it invariably does. The accounts I had 
read spoke about this nuisance occurring about twenty times a year. It 
occurred about every third day, so far as our present experience went, 
Whenever the wind is in the north, there itis! You hear this wind 
the moment it commences. It howls about the doors and windows 
like a winter’s wind at home, and the air is immediately darkened 
with one vast driving volume of dust. Sometimes in summer it is so 
thick you cannot see your hand before you. It blew through thesash 
and covered me and everything in the room. In the streets you 
cannot walk without a veil over your face; or your eyes and mouth 
are immediately filled. So far as I have seen, it is the worst thing 
they have, and a terrible drawback to the climate it is. That of 
itself would drive me out of the town, for up the country there ig 
little or nothing of it; but near the roads, which are neither macada- 
mised nor scraped, it is a perfect pestilence. It would drive English 
ladies mad to see their houses and all their beds, sofas, and beautiful 
furniture every few days literally buried in fine dust. But it is ad- 
mirable with what patience the ladies there get to endure the 
inevitable evil—how coolly they wait till the storm is over, and then 
set about to have all cleaned up, shook out, and put in order again. 

* - 7. * . 


But all our pleasure in observing what was new in nature was 
destroyed by these old and universal abominations, the flies. They 
were in millions on millions all over the country. Every hour of the 
day from sunrise to sunset they assail you with incessant and uncon- 
querable avidity. Youcarry them along with you, for they cover 
your horses, your load, and yourselves; your veils smother you, and 
there is no defence but eternally waving a bough about your head. 
I expected to be whirling my bough every day for the next three 
months ; acharming prospect! At your meals, in a moment myriads 
come swooping down, cover the dish and the meat on your plates till 
they are one black moving mass; dash headlong into your tea, or 
whatever you are drinking, and fight you to the last moment for the 
last morsel. Every meal isa pitched and a hard-fought battle too, 
It is impossible that it could have been worse in Egypt in the time 
of the ten plagues ; and I suspect that when the wind blew the flies 
away from Egypt, it blew them thither, for they must certainly be of 
the same species, or worse. 

3ut go into a butcher’s shop! The air is black with all sorts of 
flies, and the sound is like thunder—you cannot hear yourselves 
speak. When, on the hills I was wishing to take a closer view of the 
plants and stones, 1 put on my spectacles, Instantly dozens of the 
black flies ensconced themselves behind the glasses, as many, in fact, 
as could crowd in, and they defied me to dislodge them. I was 
obliged to take off my glasses and go on with my doom of bough 
twirling. 

The book abounds with examples of the shameful abuses 
or neglect of the Colonial Government in 1852 and 1853. 
The only object seems to have been to get as much in taxa- 
tion as possible, and to spend as little in improvements as 
it could; hence the awful roads and the unbridged rivers 
and creeks; its most mischievous action, however, was in 
relation to the land. 'The whole of the colonial lands were 
sliced up amongst a few hundred squatters, except the 
town allotments, which were so managed as to produce a 
gambling competition for them in the Dutch tulip style. 
Under this system, Melbourne houses went up from a fair 
value in a new colony to treble or quadruple the value of 
similar property in London. ‘The overtrading spirit thus 
nourished led to the great crash of 1854, from which only 
the enormously clastic resources of the colony found speedy 
means of escape. Since then great strides have been 
stimulated and directed by the introduction of self-govern- 
ment, which has already done much towards reducing this 
great social class to order, and laying a sound basis of com- 
mercial prosperity. Gold digging, to wit, is no longer the 
resort of adventurers with tin dishes and wooden cradles, 
but the employment of the scientific man, who brings steam 
and machinery to his aid. Steam machinery is now busy 
crushing the quartz which abounds in exhaustless quantities, 
and yields from fifty to seventy ounces of gold per ton. 
Puddling machines are engaged in thousands in washing 
over again the excavated carth of the old diggers. The 
diggers of Ballarat are working to a second bottom, having 
perforated the hard trap rock, and are draining their mines, 
now often sunk to 200 feet, by steam pumps. ‘The chief 
diggings are now erected into townships, with local mining 
courts, municipal government, churches, libraries, theatres, 
and daily newspapers, and have such improved roads that 
the traveller may go from Melbourne to Bendigo or Castle- 
maine in a day at the rate of ten miles an hour. 

But the chief cloud hanging over the diggings is the rapid increase 
of the Chinese on them, who are said to amount to not less than 
35,000. From causes stated in the earlier part of these volumes the 
miners look upon them as mere plunderers of the colonial wealth, All 
the measures of Government for the purpose—the restriction to 
numbers in each ship according to tonnage, the charge of £10 on 
every Chinaman landing—have failed to check their influx; they now 
enter by New South Wales and Adelaide, and walk overland to the 
mines. Mr. Haines, the Victoria Premier, has lately proposed to tax 
them in the diggings by a monthly licence of £1, that is, £12 per 
annum per head. The ill-feeling between the diggers and these un- 
repellable Asiatics is constantly growing. Already there has been a 
conflict with them at the Buckland, and a more serious one is every 
day apprehended. 

The new Government has attempted to deal with the 
great colonial difficulty, the land question. All attempts 
have, however, so far been defeated, as the squatter interest 
has proved too strong to be overruled. Their influence is 
not surprising when their wealth is taken into the account, 
for in 1856 it was shown that they possessed 6,000,000 
sheep, 450,000 cattle, 40,000 horses; that they exported 
24,000,000 lb. of wool annually, at 1s. 3d. per pound, and 
possessed capital to the extent of £10,000,000, realising a 
profit of 125 per cent. They talk loudly of their rights, and 
may prevail for a long time to keep open a question of 
vital importance to the well-being of the colony. They 
are the more likely to suceeed in this, as they have found 
allics in the neighbouring population who will help the 
squatter to keep his land if the latter will help him to keep 
up the price of labour by checking immigration. 

We must take leave of these picturesque and pleasant 
volumes, and recommend our readers to go to the source 
whence we have drawn so many interesting extracts, if 
they like the quality, as we think they will. It is true 
they may incline to the belief that there is a slight air of 
selt-satisfaction running through the whole of the volumes ; 
bat after all a man may be no less pleasant as a guide with 
a snatch of this disposition, especially when it is balanced, 
as here, by acute observation, wide knowledge, and no 
ordinary powers of narration. 





Wuen the Syro-Egyptian Railway was opened, so anxious weie 
the Arabs for a “ ride,” they hung all over the carriages in clusters. 
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CHEMICAL, 


COMPOSITION OF SEWAGE AND THAMES WATER. 

Tue report that has just been presented to the Metropolitan 

Board of Works by Messrs. Bidder, Hawksley, and Bazalgette, 

contains some valuable results of analyses made by Dr. Letheby 

and Dr. Odling, with regard to the influence of sewage on river 
water. 

The Average Composition of the Sewage at Noon and Midnight, from the City 
sewers, exclusive of the Tower Dock sewage, which has an abnormal com- 
position, in consequence of the trade operations of the fishmongers and 
shell-fish boilers in the neighbourhood, is shown to be as follows :— 














Day Night Metro- 

politan 

Sewage. | Sewage. | cuwors 

; , Mineral .. 4. «| 40°66 | 57°67 | 45°63 
Dissolved +. } Organic 32 3. te] 15°08 | 742 1497 
” Mineral .. ee o. 21°09 616 | 14°94 
Suspended +} Organic 2: | 37-06 | 13°99 | 14°83 
Total contents per gallon .. 93°89 | 79°C8 | 90°37 





The several results of which the above are the average, are 
tolerably uniform, with one or two exceptions; and although 
the existing data as to the composition of the sewage from the 
principal metropolitan sewers present greater variations, the 
average result is much the same as in the case of the City 
sewage :— 


























Total contents 
High Water at Dissolved. Suspended. = 
sulphuric acid, 
Mineral. |Organic. Mineral.|Organie. 
London Bridge.. .. 20°8 i'9 27 ll 26°5 314 
Barking Point .. ..| 849°3 30 5” 0s 858°5 55°25 
Rainham Creek 1129°6 28 12°4 14 11462 | 73°75 
Tilbury .. oe e+; 1543°4 31 91 08 1556°4 | 100°84 
Higham Creek .. 1780°4 27 19 03 1785°3 | 113°19 
| 
Low Water at } | 
London Bridge... .. 183 16 39 |} 11 24°9 2°64 
Barking Point .. 2°38 6G | 10 111°0 | 10°29 
Rainham Creek 3°0 77 15 246°0 | 20°94 
Tilbury ° 3°8 21°7 32 1224°9 | 84°09 
Higham Creek .. 3°4 18 02 | 12765 | s9-93 











These results are very important, inasmuch as they show that 
both dissolved and suspended substances are present in largest 
amount in the water at high tide, when the intermixture of sea 
water with land water is greatest. These substances are then 
four times as abundant as at low water, when the tide is returning 
loaded with the suspended and dissolved substances discharged 
from the sewers. The amount of combined sulphuric acid in 
the water at different points shows in a striking manner the 
influence of admixture of sea water upon the condition of the 
Thames in and near London. 

Dr. Odling’s results from a number of analyses of water from 
midstream at Greenwich show a still larger amount of dissolved 
organic substance. These analyses were commenced in March, 
1857, and extended over the spring, summer, and autumn, to 


December. The average result for the entire period was :— 
Total contents 
Dissolved, Suspended. per gallon. 
Mineral, Organic. Mineral. Organic. Mineral. Organic, 
High water. .172°26 15°37 2°68 vl es 17466 16°28 
Low water... 35°32 4°52 4°35 1°31 39°97 613 


The above results agree with those of Dr. Hofmann and Mr. 
Witt as regards the small amount of dissolved organic substance 
in Thames water, even where the sewage is discharged into the 
river; and it is believed by Dr. Letheby that the spontaneous 
decomposition of this substance under the influence of atmo- 
spheric oxygen upon the flowing water is amply sufficient to 
counteract any injurious effect that it might otherwise produce. 

At the same time he believes that great danger to the public 
health would be incurred if the sewage of London were con- 
veyed to a point low down the river, and there discharged ; for 
experience has shown that whenever putrifying organic substance 
comes into contact with soluble sulphates, decomposition ensues 
with evolution of sulphuretted hydrogen. In hot climates, as 
on the sea coast of Africa, this action produces a miasm 
extending for many miles round, which is considered to be the 
cause of the malignant fever common to the African coast. The 
same result is produced, though with less intensity, even upon 
our own coast, when sea water, which contains abundance of 
sulphates, mixes with fresh water containing putrescent organic 
substance. ‘Thus, when town sewers discharge themselves into 
the sea, they produce an intolerable nuisance. Dr. Letheby 
fears that the discharge of London sewage at Erith or below 
Gravesend would be attended with similar results. 


DESTRUCTION OF ORGANIC SUBSTANCES AT LOW 
TEMPERATURES.* 

It has been usual to consider that a temperature of from 15 deg. 
to 25deg. C. is the most favourable to the progress of eremacausis, 
or the low oxidation of organic substances, as well as for fer- 
mentation, putrefaction, &c. But, although these changes do 
not appear to take place to any great extent at the freezing 
point, they go on at temperatures considerably below this point. 
This fact was ascertained during the last expedition under Dr. 
Kane to the North Pole, during the years 1853-54 and 1855. It 
was observed, that the flesh of animals, reindeer, for instance, 
was no longer eatable, after a brief exposure to the air, at a 
temperature of 20deg. C. below the freezing point, in con- 
sequence of the rapid putrefaction that took place. The natives 
of Greenland consider that extreme cold is very favourable to 
putrefaction, and the Esquimaux are in the habit of removing 
the viscera of animals as soon as they are killed, and filling the 
gd of the carcases with stones for the purpose of preserving 
them. 

This effect may be in part due to the condensation of the air, 
and its greater richness in oxygen for a given volume, at very 
low temperatures ; in’part also to the fact, that ozone is more 
stable at low temperatures. In fact, air at 25 deg. C., contain- 
ing 20 per cent. of oxygen by volume, would be; reduced from 
100 cub. inches, to 84°5cub. inches, at a temperature of 20 deg. 
below the freezing point. Consequently, the quantity of oxygen 
acting upon the same extent of surface would be much greater 
at the lower than at the higher temperature, in the proportion 
of 1000 to 845. But if any considerable amount of that oxygen 
is in the state of ozone the influence will be very much 
§reater at the lower temperature. 


PRODUCTS OF THE DISTILLATION OF COAL TAR. 
r. Schwarzt has observed that a blackish coloured luminar 
mass which separated from coal tar gave, when distilled with 
water, a considerable quantity of pure naphthalin. This led him 


* Comptes Rendus, xly. 1055. 





+ Polytechn. Journ, exlyii. 229, 





to submit the original tar to fractional distillation, since he had 
previously observed that by dry distillation this tar gave about 
thirty per cent of volatile oils, consisting of benzol, photogen, 
and creosote oil. He found, contrary to expectation, that the 
oil distilled over a temperature of 160 deg. C. amounted to only 
0°46 per cent., and that distilled between 160 deg. C. and 220 
deg. C. to 0°65 per cent. On inquiry it was found that this tar, 
which was very thick at the ordinary temperature, had been 
previously heated for the purpose of separating water. 

Raw tar from the Breslau Gasworks was therefore distilled, 
and gave first ammoniacal water with a very volatile thin oil. 
After the water had been all separated, the temperature rose 
quickly to 180 deg. C., and more gradually to 200 deg. C. The 
receiver was then changed, and at a temperature from 210 to 
230 deg. C., a very large quantity of naphthalin distilled over 
and solidified in the receiver. By this treatment the tar 
yielded 

Water .. . 


5 per cent. 
Volatile oil 3 


spec. gravity 0°750 .. 1° . 
- 0°820 24 5, 

These results appear to show that when iron gas retorts are 
employed, as was formerly the case at the Breslau Gasworks, 
the volatile oils produced in the distillation of coal are not de- 
composed to so great an extent as when clay retorts are used, in 
consequence, probably, of the temperature being lower in the 
former case. In the distillation of brown coal at low tempe- 
ratures, tar is obtained, which consists almost entirely of volatile 
substances, and when rectified does not leave at the utmost more 
than 10 per cent. of coal residue. It seems possible that in the 
distillation at higher temperatures the volatile oils produced in 
the first instance are decomposed into naphthalin and gas ina 
manner that may be represented by the equation :— 

Benzol. Naphthalin, Gas 

2Cl2Hé = C20 HS + C4 HA, 
or the napthalin may be a product of the decomposition of 
olefient gas. The former view is most probable, since the pro- 
duction of naphthalin is accompanied by an almost entire absence 
of volatile oils, 





NEW METHOD OF PREPARING KID LEATHER,* 

Yolk of egg is largely used in the preparation of kid leather 
for gloves, in order to give it the requisite softness and elas- 
ticity. The treatment of the skins with yolk of egg, which is 
called by the French glove-makers “ nourriture,” is daily be- 
coming more costly, in consequence of the large consumption and 
increased price of the material used. It has recently been pro- 
posed to substitute for yolk of egg the brains of animals, which 
in chemical nature closely resemble the yolk of egg. For this 
purpose the brain is mixed with hot water, passed through a 
sieve, and then made into dough with flour and alum, and used 
in the same manner as yolk of egg. The inventor of this sub- 
stitute states that the quality of inferior skins may be so much 
improved by this treatment as to be fit for making gloves. 





ARSENIC IN PAPER-HANGINGS. 


Mr. Abel has made some experiments in reference to this sub- 
ject, and has obtained results precisely similar to those obtained 
by Mr. Campbell. In the first instance two experiments were 
made in a room covered with green paper, the coloured portion of 
which was found to contain about two-tenths of a grain of 
arsenic per square inch. In the first experiment the room was 
kept thoroughly closed for about thirty-six hours, and then a 
portion of the air was drawn through a solution of nitrate of 
silver and afterwards @hrough a tube filled with asbestos 
moistened with ammonia nitrate of silver. In the second ex- 
periment the air of the room was passed through these tests for 
about five hours, and three gas lights had previously been kept 
burning in the closed room for several hours, In both cases not 
a trace of arsenic was detected in the tests, 

By passing air heated to 90° Fah. over strips of arsenical paper- 
hanging uninterruptedly for a week, at the rate of one cubic 
foot in two hours, and testing it afterwards with solutions of 
nitrate and ammonia nitrate of silver, no arsenic was found to 
be volatilised; and both air, mixed with the products of the com- 
bustion of gas, and air mixed with sulphurous acid, passed over 
the warm paper, gave the same result, even when the coloured 
surface of the paper was roughened by friction so as to promote 
the mechanical detachment of arsenical pigment. This was also 
the case when the strips of arsenical paper were pasted together 
with paste in a state of decomposition, and heated air passed 
over them for nine days. 

To furnish still further proof that the green arsenical pig- 
ment employed in the preparation of paper-hangings is not 
affected by air, even when in a finely divided and perfectly un- 
protected condition, air was drawn through a jar of about half a 
gallon capacity filled with cotton wool, through which 600 grains 
of finely powdered emerald green was uniformly dispersed, The 
current of air was kept up for a week, and the temperature was 
maintained at 90° Fah. during a portion of the time. Not a 
trace of arsenic was found to have been volatilised. 

Mr. Abel believes that these experiments, together with those 
made by Mr. Campbell, admit of the conclusion, that the possi- 
bility of injurious consequences resulting from the use of paper- 
hangings coloured with arsenical pigments has been disproved, 
and that the symptoms which have been described as exhibited 
by persons who happened to occupy rooms hung with such 
paper can only be regarded as accidentally connected with that 
circumstance, and are to be ascribed to other causes. 





* Deutsche Gewerbezeitung, 1857, p. 420. 


Tuk AustraALIAN Matz Service.—The loss of the Royal Mail 
Company in carrying on the Australian service for the six months 
ending the 1st of December, exclusive of repairs, is estimated at 
£28,275; and a further loss is anticipated on the operations of the 
present year. The Government will, in consideration of this loss, ex- 
tend the contract, and modify the penalties for not keeping time. 

SuGGEsTep ORIGIN OF THE StEAM EnGIne.—In his (Verbiest) 
learned work, entitled Astronomia Europea, there is a curious account 
of some experiments that he made at Pekin, with what we may call 
steam engines. He placed an qolipile upon a car, and directed the 
steam generated within it upon a wheel to which four wings were 
attached ; the motion thus produced was communicated by gearing to 
the wheel of the car. The machine continued to move with great 
velocity as long as the steam lasted, and by means of a kind of helm, 
it could be turned in various directions. An experiment was made 
with the same instrument applied to a small ship, and with no less 
success; and Father Verbiest, after giving an account of these experi- 
ments, adds these very remarkable words :—Dato hoc principio motis 
multa alia excogitari facile est. [The motive power of steam being 


given, it is to make many other applications of it.] Who knows 
whether the first locomotive and the first steamboat may not have 
erformed their functions in the gardens of the Imperial Palace at 
ekin, under the direction of a Catholic missionary? The nation 
that invented the compass, gunpowder, and the art of printing, was 
worthy to witness first the maryels effected by the power of steam.— 
Huc's “ Christianity in China.” 


THE PATENT JOURNAL. 
(Uondensed from the Journal of te Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

3126. Joun Hearn Noswortuy, London, “ An improved for 
exhibiting cards, bills, and other like advertisoments.”—Petition recorded 
21st December, 1857. 

220. Louis Futarnce Canpg.ot, Rue St. Quentin, Paris, ‘‘ Divers anti- 
nitrous cements, also applicable to rendering damp surfaces impervious, 
and to flagging and similar purposes.”—J’etition recorded 6th February, 
1858. 

241. Groner PRINGLE, Prestonpans, Haddington, “Improvements in ma- 
chinery or apparatus for propelling ships or vessels.”—Petition recorded 
Oth February, 1858. 

476. Henry Deacon, Widnes, Lancashire, “ Improvements in purifying 
alkaline lees.”— Petition recorded 9th March, 1858, 

486. Jonny Fearne Gee, Wrexham, Denbigh, “ Improvements in ew rw | 
of earthenware pipes for drains, sewers, and telegram wire conductors, 
also suitable for the conveyance of liquids, gas, and steam under pressure 
when jointed.— Petition recorded 10th March, 1858. 

495. Frisprica Ernst Daniet Hast, Aldermanbury, London, “ An im- 
proved mode of manufacturing stearine.”—A communication —Petition 
recorded 11th March, 1858. 

608. Epwarp Prrers, Grimsby, “Improvements in burning bricks and 
other articles made of brick earth and clay.”—A communication.— 
Petition recorded 23rd March, 1858. 

644. Jean Jacques TurormiLe Scuiesine, Rue d’Austerlitz, and Eveens 
RoLLAND, Rue de Bellechasse, Paris, ‘‘ Improvements in the manufacture 
of varbonates of soda.” — Petition recorded 26th March, 1858. 

656. Freverick BousrieLp, Hereford-terrace, De Beauvoir-road, Kingsland, 
“Improvements in apparatus to facilitate the production of duplicate 
writings.” — Petition recorded 27th March, 1858, 

740. Erignn& Pierre Srpiiur, Conduit-street, I nt-street, London, “A 
new apparatus for warming or cooling atmospheric air, water, and all 
liquids of a similar density to it, warming them to the degree of heat 
yg aed their transformation into steam.”—/Petition recorded 7th 
April, 1858. 

762, Tuomas GReENWOoD and Joun Batiey, Leeds, Yorkshire, ** Improve- 
ments in machinery for heckling flax and other fibrous materials.” 

764. Rosext McCarrerty, Lancaster, Pennsylvania, United States, “ Pre- 
venting incrustations in steam boilers.” 

766. Grores Samiti, Wichampton-street, London, “ Improvements in the 
manufacture of close stools, night commodes, and waterclosets.” 

770. Henry Baverricurer and Cuaries Gustavus Gorrerrrev, Charter- 
house-square, London, ** Improvements in printing in gold, silver, bronze, 
and other metal, on glass.”—/’etitions recorded Oth Apri, 1858, 

772. Asa Lees and Davin Scnorie.p, Soho Ironworks, Oldham, Lancashire, 
“Improvements in the construction of carriages for certain machines 
used in spinning and doubling.” 

774. Avo.pnus Nrumany, London, “An improved strop for sharpening 
razors, knives, or other edged instruments.” 

778. Francois Aveuste Leooxnv, Paris, ** Improvements in drawing and 
levelling instruments.” 

780, Joun Pouncy, High West-street, Dorchester, Dorsetshire, ‘ Improve- 
ments in the production of photographic pictures.” 

782. WintiAM Rowerrt, Netherfield-road, Liverpool, L » ?8 
ments in the construction of electric telegraph cables or ropes,” 

734. James Ran, Blackwall, Middlesex, ‘* lLmprovements in the construction 
of iron ships.”—Petitions recorded 10th April, 1858, 

801. Rovert Agmstrone, North Woolwich, Essex, and Joun GaLioway, 
Manchester, Lancashire, ‘Improvements in apparatus and furnaces for 
heating, welding, or melting metals, parts of which improvements are 
applicable to other furnaces. 

803. WitttaM Carrwateut Hotmes and WILLIAM Houtinesugap, Hudders- 
field, Yorkshire, ‘‘ Lmprovements in the manufacture of metal castings,” 

805. Marc ANTOINE Francois Menvons, Rue de I’Echiquier, Paris, “ Certain 
improvements in voltaic batterics.”—A communication, 

807. THomas OsBoRNE and Ropext ALEXANDER Bet, Derby, “ An apparatus 
for ee detaching railway carriages or wagons,” 

809. Comin Marurr, Salford Ironworks, Salford, and Huxry CHaRruton, 
Blackfriars-street, Manchester, I hire, “ Impr ts in t 
for drying cotton, linen, wool, yarn, seed, and other articles.” 

811. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in sewing machines.”—A communication from Samuel Comfort, jun., 
Morrisville, Pennsylvania, United States, 

813. Atyrep Vincent Newton, Chancery-lane, London, “ Improvements in 
rotary pumps.”—A communication,—/etitions recorded 14th April, 1868. 

815, Francis Preston and WILLIAM McQGnrecor, Manchester, Lan 
** Improvements in raachinery for forging and cutting files.” 

817. Lampert Cowkut, Adelphi, London, ‘ An instrument or nippers for 
cutting the wired, corded, or like fastenings of corked bottles.” 

819 Wittam Srence, Chancery-lane, London, “ Improvements in the 
pedestals and journal boxes of railway carriages.” A communication from 
Jacob Conradt Geisendortff, Cincinnati, Ohio, United States, 

821. Joun Harris, Woodside, and Tuomas SumMerson, Haughton le 
Skerne, Darlington, ‘An improvement in railway chairs,”—/etitions re- 
corded 15th Apri, 1858. 

823. ALFrep James Boor, Manchester, I hire, “Improvements in ma- 
chinery or apparatus fur making labels.” 

$25. verer Buotuexnoop, Chippenham, Wiltshire, “ Improvements in the 
construction of locomotive and other steam boilers.” 

827. Grorgs Watker, Edgbaston, Birmingham, Warwickshire, “An im- 
proved union apparatus for cleaning and polishing knives and forks, and 
boots and shoes, and which said apparatus is also applicable for sharpening 
knives and sharpening or cleaning other articles,’ 

829. AstLey PasTon Price, Margate, Kent, “ Improvements in obtaining 
cadmium, and certain compounds thereof.” 

831. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
preparing printing surfaces.”—A communication from John McElheran 
Brooklyn, New York, United States, — Petitions recorded 16th April, 1858. 

833. Ev@enk Francois Sans, Epernay (Marne), France, “ Apparatus serv! 
to measure upon a large scale the smallest pressures of any fluid matters, 

835. AvoLrne ANbRE LureRKav, Paris, “The purpose, by machinery, to 
polish wholly or partly leather paper-hanging, and all other febril stuff, 
that is . say, that a piece can be polished in several parts, having spaces 
unpolished.” 

837. Davip CuaLmers and Joun Tuxornitus SwALLow, Manchester, Lan- 
cashire, ‘‘ Improvements in looms.” 

839, Joun Richaxp CurrM, jun., Birmingham, Warwickshire, “A new or 
improved chimney pot or top.” ‘ 
845. Joun Henry JOUNSON, Lincoln’s-inn-fields, London, ‘ Improvements 

in sewing hi =A icati 

847. Wituiam LatuaM, Russell court, Drury-lane, London, “ Improvements 
in the manufacture of hats and caps.”—/’etitions recorded 17th April, 1868. 

849. Marcus Brown Westuzap and Huon Baines, Manchester, Lancashire, 
“Certain impr in hinery or apparatus for the prevention of 
accidents, applicable to hoisting and other lifting machines employed in 
connexion with railways or other places where heavy bodies require to be 
moved from one level to another.” 

851. Wituiam H. Ripeway, East View-place, Hanley, Staffordshire, ‘ Im- 
proved apparatus for opening the covers of jugs.” 

853. James Howorti, Farnworth, Lancashire, “ Improved apparatus to 
facilitate the discharge of smoke and prevent its return, which said appa- 
ratus is also applicable for the ventilation of buildings.” 

855. Micuan. Henry, Fleet-street, London, “ Improvements in the manu- 
facture of candles, and in preparing materials for the same, and in 
apparatus employed therein.”—A communication from P, A. de Gemini. 

857. Epwarp Kitiwick Catver, Sunderland, ‘ Improvements in the for- 
mation of harbours of refuge, which improvements are also applicable as 
a wave screen in other situations,” 

859. Wituiam Ciark, Chancery-lane, London, “‘ A new instrument for 
taking the aluitude of the sun, to be termed the ‘ Helypsometer.’"—A 
communication,—/etitions recorded 19th April, 1858 

861. Joun Wurretxy, Stapleford, Nottinghamshire, 
machinery for the manufacture of looped fabrics,” 

865. Grorck Finuarson, Gighty Burn, Forfar, “ Improvements in ma- 
chinery or apparatus for sowing or depositing seeds ijn land.” 

867. Daniet Moons, Brooklyn, New York, United States, ‘‘An improve- 
ment in fire tongs.” 

869. James Rawsrorne, Abingdon-villas, Kensington, Middlesex, “ Im- 
proved means for stopping or retarding the progress of ships or vessels.”— 
Petitions recorded 20th April, 1858. 

71. ALEXANDER OGiLvin, Denmark-street, Soho-square, and Joun RIcHaRD- 
son, New Oxford-street, London, * Impr s in apparatus for work- 
ing steam engines.” 

873. Maria Koss, Gallowtrecgate, Leicestershire, ‘‘ Improvements in the 
manufacture of frames for looking glasses, pictures, and other repre- 
sentations. 

875. WiutamM Henry Fox Tausor, Lacock Abbey, Wiltshire, ‘‘ Improve- 
ments in the art of engraving.” 

877. EowarD Green and Epwarp Gren, jun., Wakefield, Yorkshire, “ Im- 
seg in apparatuses for generating and superheating steam, aud 
for heating.” 

879. BENJAMIN PARKER, Clapham, Surrey, ‘‘ Improvements in the perma- 
nent way of railways.”—/etitions recorded 2ist April, 1858. 
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886. Grorce GitMouR, Massachusetts, United States. Deposited and re 
corded 22 April, 1858. 
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919. Aaron FAULKNER Emery, Massachusetts, United States.—Deposited 
and recorded 26th April, 1858. E 

930. James Henny Bennett, Vamburgh-place, Leith, Edinburgh.—De- 
posited and recorded 27th April, 1858. 


Patents on which the Stamp Duty of £50 has been Paid. 

1133. Freperick Wut1am Mowsray, Shipley, Leeds, Yorkshire.—Dated 
21st May, 1855. a. k 

962. WintiAM Exvtior Carrer, Sun Foundry, Leeds, Yorkshire.—Dated 
28th April, 1855. 

963. JAMES Maxsu, Store-street, Bedford-square, London.—Dated 28th 
April, 1855. ‘ 

970. Pirnre Depizere, Rue de Seine, Paris —Dated 30th April, 1855 

934. Frepenick Wiliam Harrop, Birmingham, Warwickshire.—Dated 
2nd May, 1855. 

993. Joserm LACASSAGNE and Ropotrue Tarers, Lyons, France.—Dated 4th 
May. 1855. 

975. WittiamM Iartiey, Bury, Lancashire.— Dated 1st May, 1855. 

986. H y Lex, jun,, Lambeth, Surrey, and Joun Ginpext, Hackney-road, 
London.—Dated 2nd May, 1857. n £ 

969. Henry Francis, West Strand, London.—Dated 30th April, 1855. 

979. Witi1AM Banks, Henry Hampson, and Joun Banks, Bolton-le-Moors, 
Lahcashire.— Dated Ist May, 1855. ; 

088, Maniz AmEviz CHARLES MLLER, Rue de Seine, Paris.—Dated 2nd 


May, 1855. 




















Notices to Proceed. 


$136. Winttam = Basrorp, Lowther Cottages, Liverpool-road, Islington, 
Middlesex, ‘‘ Improvements in the manufacture of gas, and in retorts and 
other apparatus to be used therein,”— Petition recorded 21st December, 1857. 

3151. Josiiva Moss, Tuomas GamBie, and Josern Gameie, Sheffield, York- 
shire, “An improvement in the manufacture of cast steel hoops and 
cylinders.”— Petition r corded 23rd December, 1857. : 

8161. George PBua.ey. King Cross-road, Halifax, Yorkshire, ‘* Improve- 
ments in apparatus for cutting the pile of fustians and other pile fabrics.” 
—Petition recorded 2th December, 1857. f 

3168. ALEXANDER Bruck, Manchester, Lancashire, ‘‘ Improvements in 
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watches and timepieces 

3169. Joun Baruine, Halifax, Yorkshire, ‘An improved paddle for pro- 
pulsion on water "—Petitions recorded 28th December, 1357. 

8178. THOMAS SpeNcek, Southampton-place, London, ‘ Improvements in 
the puritication of illuminating or lighting gas.”—Petitiow recorded 29th 
December, 1857. 

3190. Joun O'Nem1, Liverpool, Lancashire, “ Improvements in an appa- 
ratus for communicating betwixt the guard or passengers and the engine 
driver on railway trains.”— Petition recorded 30th Decenber, 1857. 

35. Ricuarp ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ A method of 
and apparatus for, teaching music and arithmetic.”—A communication 
from Mademoiselle Fitton, Paris. —/etition recorded 8th January, 1858, 

89. WinutamM Cuvurcu, Birmingham, Warwickshire, ‘‘ Improvements in 
measuring rules, compasses, and other mathemat instruments, and in 
machinery to be employed in manufacturing measuring rules and other 
mathematical instruments.”—/etition recorded 9th January, 1858. 

59. Nicouas Evegse Jeanroy, Rue de I’Echiquier, Paris, ‘* Improvements 
in the manufacture of net lace.”— Petition recorded 14th January, 1858. 

125, Cuan es Freperic Vasserot, Essex-street, Strand, London, *‘ A single 
and double-acting machine with electro-magnetic motive power.”—A 
communication from Messrs. Bouvery and Crestin, Lyons, France.—Je- 
tition recorded 23rd January, 1858. 

134. Arruur Watt, East India-road, Poplar, Middlesex, ‘“ An improved 
lubricator for the moving parts of machinery.”—Petition recorded 25th 
January, 1858 

244. BenJamMiIn Buake WELLS, Strand, Westminster, “ Improvements in 
apparatus for counting and indicating numbers.”—Pelition recorded 9th 
February, 1858 

261. Wittiam Newton Wison, High Holborn, London, “ Improvements in 
machines for cleaning and polishing knives.”—A communication.— Petition 
recorded 12th February, 1858. 

403. Henry Mortimer Piatt, New York, United States, ‘ Improvements in 
ploughing and tilling land.”— Petition recorded Jat March, 1858. 

413. ALrrep Vincent Newron, Chancery-lane, London, ‘f An improvement 
in the process of manufacturing soda and potash.”—A communication 
from M. Le Chatelier, Paris.—Petition recorded 2nd March, 1858. 

421. Wituiam Scoste, Bow Common-lane, Mile End, ‘ Arranging the re- 
torts, furnaces, flues, communications and connexions, for the more 
economical manufacture of gas, and by which arrangement the generative 
heat may be obtained from either coal. coke, tar, or other similar com- 
bustible substances.” — Petition recorded 8rd March, 1858. 

616. Marc ANTOINE Francois Mennons, Rue del’Echiquier, Paris, ‘‘ Certain 
improvements in the construction of heating apparatus.—-A communi- 
cation.— Petition recorded 24th March, 1858. 

644. Jean Jacques Tukornite Scurasina, Rue d'’Austerlitz, and Ev@ENe 
RoLLAND, Rue de Bellechasse, Paris, “‘ lmprovements in the manufacture 
of carbonates of soda,”—Petition recorded 26th March, 1858. 

747. Groner WittiaMs Baker, Park Farm, Woburn, Bedfordshire, ‘* Im- 
proved signal apparatus to be applied to railways.” 

748. Wituiam Nimmo, Manchester, Lancashire, ‘‘ Improvements in the 
manufacture of printed woven fabrics.” — Petitions recorded Tth April, 1858. 

762. Tomas Greenwoop and Joun Batiry, Leeds. Yorkshire, * Improve- 
ments in machinery for heckling flax and other fibrous materials.”—/e- 
tition recorded 9th April, 1858. 

805, Marc Ayrornet Francois MENNons, Rue de l’Echiquier, Paris, “ Certain 
improvements in voltaic batteries."—A communication.—Fetition recorded 
14th Aprit, 1858. 

819, WinttaAM Srence, Chancery-lane, London, ‘ Improvements in the 

pedestals and journal boxes of railway carriages.”.- A communication 

from Jacob Conradt Geisendorff, Cincinnati, Ohio, United States.—/’e- 

tition recorded Ith April, 1858. 

0, ASTLEY Pasron Prick, Margate, Kent, “ Improvements in obtaining 

vdmium, and certain compounds thereof."—Petition recorded 16th April, 
1858. 

841. Manc ANTOINE FRANCOIS MENNoNS, Rue de V’Echiquier, Paris, “A 
certain medicinal compound for the treatment of epilepsy.”—A communi- 
cation. 

842. Marc Antoine FRrANcots Mennons, Rue de l'Echiquier, Paris, “ An 
improved system of portable tents for military and other purposes.”—A 
communication. 

843. Marc Antoink Francors MENNons, Rue de l’Echiquier, Paris, ‘f An 
improved substitute fur the pulverised cotton and wool employed in the 
manufacture of felted tissues, papers, and other fabrics."—A communi- 






































cation, 

845. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 

in sewing machines.”—A communication.—Jctitions recorled 17th Apra, 
858. 

857. Epwaro Kitiwick Catver, Sunderland, “Improvements in the for- 
mation of harbours of refuge, which improvements are also applicable as a 
wave screen in other situations.”— Petition recorded 19th pril, 1858. 

865. Groraw Fixuaysox, Gighty Burn, Forfar, ‘‘ Improvements in ma- 
chinery or apparatus for sowing or depositing seeds in land.”— petition 
recorded 2th april, 1858. 

886. Groner GiLmMourR, Massachusetts, United States, ‘A new and useful or 
improved messenger shackle block,— Petition recorded 22nd April, 1858 
919. AAKON FAULKNER Emery, Massachusetts, United States, ‘‘ A new and 
useful or improved machine for sewing cloth or other material.”—A com- 
munication from William M. Horn, Massachusetts, United States.”— 

Petition recorded 6th April, 1858. 








And notice is hereby given, that all persons baving an interest in oppos- 
ing any one of these applications are atliberty to leave particulars in writing 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Guzelle (and of 
the Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, ett Woodcroft, 
Great Seal Patent Office. 


A Ming of Gtass.—The California Chronicle makes mention of a 
hill about sixteen miles from Napa, and on the creek of that name, com- 
posed of a material so nearly approaching to glass that with little 
trouble glass can be made from it. It possesses all the properties of 
glass, being both brittle and translucent, and so vast is the supply, 
that the world may be supplied from it for many years. 





ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2658. Epwarp Huspnrys, Deptford, Kent, ‘‘Engines worked by steam or 
vapour.” —Dated 17th October, 1857. 

In engines worked by vapours of a volatile liquid in order to prevent 
vapours escaping at the stuffing-boxes and joints, and to maintain or 
increase the temperature of the parts in which such vapour is em- 
ployed, the cylinders w:th their covers, bottoms, and stuffing-boxes, 
valve boxes, and supply pipes are all enclosed in a steam-tight case 
having suitable stuffing-boxes for the passage of the rods connected to 
the piston, also the slide valve and other valve rods. This case is to be 
kept supplied with steam of higher pressure than the vapour in the 
engines, by which leakage of vapour will be prevented, and the tempera- 
ture of the parts maintained: and where steam is used in engines 
expansively the cylinders, valves, and other parts will, inthe same way, be 
prevented cooling by the steam contained in the casing, and when the 
steam pressure fzlls below the atmospheric pressure the leakage of air 
into the cylinders will be prevented.—Not proceeded with. 


2659. James Eastwoop, Derby, “‘ Valves of steam-hammers.”—Dated 17th 
October, 1857. 

This improvement in working the valves of steam-hammers consists 
in the employment of the following apparatuses in the following 
manner:—The patentee places two tripper slides in the hammer block 
of an ordinary steam-hammer, one on the front side, and the other on 
the back. One of these slides is to open the valve and admit steam to 
raise the hammer, and the other on the opposite side is to shut the valve, 
and allow the hammer to descend. On the hammer rising, the slide 
comes in contact with a roller on the end of a lever working on a cross 
shaft, the other end of which lever is attached to a worm wheel. On 
this shaft there is a lever or crank which is connected to the valve 
spindle by a suitable rod, the action of which closes the valve, and 
causes the hammer to descend; the slide on the opposite side of the 
hammer, coming in contact with another roller on the end of a similar 
lever, opens the valve again to admit steam to raise the hammer, and 
brings the other roller and lever forward to be acted upon on the return 
stroke, to cause the hammer to drop. The height and fail of the 
hammer are regulated by moving the levers which act on the worm 
wheels, so that the roller ends will come sooner or later in contact with 
the slides in the hammer block to open or close the valve. 

2668. Marcretix Francois Cavaterig, Paris, “ Motive power.”—Dated 19th 
October, 1857. 

This invention consists in the employment of compressed air in com- 
bination with water used as a resisting medium for obtaining motive 
power, and in the apparatus connected therewith. The apparatus or 
engine is composed of a chamber or receiver in which the air is com- 
pressed by meansof a pump. This receiver is placed in connection with 
an air cylinder furnished with a piston, by means of a pipe to which a 
stop cock is fitted. The rod of the piston of the air cylinder is fitted to 
another piston working in a cylinder containing water, and having a 
forked pipe fitted with stop cocks. One end of the forked pipe com- 
municates with the compressed air receiver provided with a safety valve. 
For locomotive purposes another similar arrangement of pistons and 
cylinders may also be used, the whole being fitted to a frame running 
upon wheels, Upon moving the engine along the rail by manual or 
horse-power, a crank on the axle works the pump, and thus charges the 
air chamber with compressed air. The stop cocks of the forked pipe in 
connexion with the water cylinder being successively opened, a pressure 
is given to the air cylinder piston. The piston placed at the other ex- 
tremity of the rod is immersed in water, and owing to the incompressi- 
bility of the liquid, it acts as a fulcrum or point of resistance. In order 
to stop the engine a stop cock fitted to the air cylinder is opened. This 
motive power may be applied to all the purposes for which steam is at 
present employed.—WNot proceeded with. 

2678. Marc ANTOINE FRANCOIS MENNONS, Re de l’Abbaye-Montmartre, 
Paris, ‘* Hydraulic press.”—A communication.—Dated 20th October, 1857. 

This invention cannot be described without reference to the drawings. 

2681. Groner Horatio Smitu, Norfolk-street, Strand, London, ‘‘ Governor.” 
—Dated 20th October, 1857. 

This invention consists in the employment of the power or force 
exercised by a vane or vanes, so applied as to assume a position parallel, 
or more nearly parallel, to the plane of the direction of its or their 
motion when caused to revolve round an axis, for the purpose of govern- 
ing or regulating the speed of machinery in motion. A convenient 
method of carrying this invention into effect consists in the employment 
of a vane or vanes connected with a rotating shaft by a boss free to slide 
up and down the shaft forthe purpose of governing or regulating the 
speed of a steam or other engine, or other machinery in motion, when the 
shaft is made to rotate beyond a given velocity. Should that velocity be 
exceeded the vanes approach to or assume a position parallel to the 
direction of their motion, or at right angles to the shaft, thereby drive 
the boss up the shaft, and this boss through its connexions closes the 
throttle slide or other valve wholly or partially, or applies a brake or 
regulator. The lower ends of the vanes are free, and at the upper ends 
they are connected through arms or levers, moving upon joints, to an 
adjusting collar, by altering the position of which collar upon the shaft, 
the velocity at which the shaft may rotate without causing the vanes, 
through their connexions, to act upon the valve, the brake, or regulator, 
is fixed or determined. 

2685, Isaac Storgy and Jonny Henry Storey, Manchester, ‘ Water gauges 
= steam boilers and taps for steam and other fluids.” —Dated 21st October, 

857. 

This invention consists, First, in the application of valves for admitting 
and shutting off the steam and water from the boilers to the glass tubes 
of water gauges. Secondly, in making the valve spindles of water gauges 
with a shoulder, and in placing a washer on the valve spindle between 
the said shoulder and the ordinary packing to make a tight joint when 
the valve is opened. Thirdly, in an improved mode of attaching the 
glass tube and its guard to the upper and lower mountings of water 
gauges; and, Lastly, in making taps for steam and other fluids with a 
plug fitting accurately in a recess, and in opening and closing the tap by 
moving the plug endwise. 

2686. Ropert Crark, Glasgow, N.B., “ Effeeting the consumption or preven- 
tion of smoke, applicable to steam boilers and other furnaces.”"—Dated 21st 
October, 1857. 

This invention relates to the consumption or prevention of smoke in 
furnaces of various kinds, by causing the unconsumed gaseous products 
of one fire to pass through or over the incandescent fuel in another, In 
carrying out this invention, with reference, for instance, to a single 
steam boiler, it is preferred to fire the boiler at both ends by two 
separate and distinct furnaces. These furnaces are supplied with fresh 
coal alternately, and their flues are so fitted up with dampers that the 
gaseous currents may be diverted to follow alternated courses as may be 
desired. For example, when one furnace has been newly fed with coal, 
the gaseous current of thick smoke from it is made to pass through or 
beneath the boiler and enter the other furnace, where the combustible 
matter is consumed, and the combined currents then pass through proper 
flues to reach the chimney. When there are several boilers working in 
concert, the plans may be variously arranged. Supposing that there are 
three boilers, one only need have furnaces in it at each end, whilst the 
other two are entirely heated by the effect of the combined currents from 
the furnace boiler. According to this arrangement, the thick smoke 
from one furnace is eaused to pass through or beneath the boiler as 
before described, so as to reach the furnace which is filled with incan- 
descent fuel, and the combined currents are then directed by adjustable 
dampers or valves through suitable flues, and through or beneath the 
other two boilers, one half of the combined currents going through or 
beneath such boiler. Instead of causing the thick smoke to pass as before 
described, the converse may be adopted, making the heated current from 
the incandescent fuel to pass through or in contact with the green fuel. 
This system is applicable to a great variety of furnaces other than those 
appertaining to steam boilers,— Vol proceeded with. 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har. 
ness, §c. 

2573. Jop ALLEN, Commercial-road, and Joun Youne, Shadwell, London 
— oscillation in carriages upon railways.”—Dated 8th October; 

te 

This invention consists in forming and fitting the face plates of buffers 
for railway carriages in such manner ‘that when the plates on the ends 
of the buffers of adjacent carriages are brought together, the lateral 
motion of one past the other may be prevented, while at the same time 
no obstruction shall be offered to the motion of a train, composed of 
carriages thus fitted, round curves. The invention may be carried into 
effect in several ways:—First, the plate in one buffer may be formed 
with a spherical or other projection, and the plate on the buffer which 
comes opposite to it, with a spherical or other recess, into which the 
aforesaid projection will take when the two buffers are brought together. 
Secondly, each of the plates may be formed with a spherical or other 
recess, and a sphere or cylinder, or other body be suspended from or 
attached to the buffer in such manner that when the said sphere, 
cylinder, or other body is suitably placed, it may, on the buffers coming 
together, lie partly in the recess of each plate, or any other equivalent 
arrangement may be adopted. Any such arrangement will prevent the 
lateral motion above referred to, and at the same time will allow the 
buffer plates to incline themselves to each other in passing round curves, 
if the projection, or sphere, or other body be made of somewhat greater 
diameter than the recess into which it lies when in use.—Not proceeded 
with. 


2577. Wituiam GrinpLtey CraiG, Gorton, Lancashire, ‘Manufacture of 
railway carriage and other wheels formed of cast metal, or having cast 
metal naves or bosses.”—Dated 8th October, 1857. 

This invention refers to the manufacture of that class of wheels which 
are formed of cast metal, or which have cast metal naves or bosses, 
principally intended to be secured on axles, such as railway carriage and 
other wheels. The object of the invention is to cast the hole in the 
nave or boss in which the axle is fixed, and also the key way or bed for 
securing the wheel on the axle so accurately and true as to dispense 
with the boring and key bed cutting, which is necessary when the boss 
or nave of the wheel is formed by the ordinary method of casting. This 
boring and key bed cutting is indispensable with the ordinary mode of 
casting, as the core to form the hole in the boss or nave of the wheel 
is constructed solely of green sand, and is held in its position in the 
mould boxes merely by the core prints left in the sand ofthe upper and 
lower box, these core prints being seldom if ever strictly accurate in 
positiom, as they are generally disturbed by the withdrawal of the 
pattern, The invention consists in an improved construction of core, 
and in arrangements whereby the core is more accurately formed, ‘the 
special object of these arrangements being to enable the core when 
formed to be correctly placed and held; and also in arrangements by 
which the boxes may truly fit each other, and hold the core in its correct 
position ; and also in arrangements in the construction of the pattern so 
— it may be accurately placed in and withdrawn from the mould 
OXeS, 


2078. Danie, Reuver, Brussels, “ Propelling and steering ships and other 
floating bodies "—Dated Sth October, 1857. 

These improvements relate to an adaptation of means which, whilst 
capable of being used to propel in either direction the ship or other 
vessel to which they are applied, are also arranged to be used for the 
purpose of steering the same, in place of using rudders for that purpose. 
To lever arms are hinged wings or flaps which, during movement in one 
direction of such lever arms, are capable of opening to act upon the 
water for a progressive motion, and during the movement in the opposite 
direction, of closing, that they more readily pass through it. These 
lever arms are supported each in a collar carried by a swinging frame 
and at their upper ends are by adjustable means connected to rods 
actuated by a steam engine or other power to give the necessary to and 
fro motion to them. Each lever arm at the point of support has affixed 
to it a pinion, which is separated by a rack, or such like means, by 
which the propellers may be turned round to propel in an opposite 
direction, or only partially so, when they are used for the purpose of 
steering. —Not proceeded with. 

2582. ELpripce Foster, Connecticut, U.S., ‘ Life-preserving berth for 
navigable vessels.”— Dated 8th October, 1857. 

This invention consists in a moveable and adjustable berth, provided 
with one or more hinged or attached flaps or keels, and floating in- 
flatable air chambers, whereby the same may’be used as a life-preserver 
on steam or other navigable vessels. — Not proceeded with, 





2583, THomAS Massey, Birchin-lane, and Tuomas Savaer, Soley-terrace, 
Pentonville, ‘* Apparatus for ascertaining and recording the speed of 
ships.”—Dated 8th October, 1857. 

This invention has for its object an improvement on the apparatus 
known as Massey’s patent log, which consists of a train of toothed wheels 
contained in a case, and receiving motion from a screw mounted on an 
axis projecting through the case. This axis has connected with it a 
screw apparatus so constructed as to rotate when drawn through the 
water, thus giving motion to the train of wheels, by which the number 
of revolutions made by it is recorded. The screw apparatus or rotator, 
as it is called, is connected to the axis of the screw which drives the train 
of wheels, by means of a short piece of cord made fast at the end toa 
metal rod a few inches long, and this short metal rod is attached to the 
axis of the screw by a universal joint ; and to prevent pieces of sea-weed 
catching in the joint so as to make the axis fast to the partsof the 
apparatus which do not rotate, a fixed shield projecting over the universal 
joint has been employed. But in practice this is not found to obviate 
the difficulty, as sea-weed sometimes becomes entangled in the joint, 
and then gets wound into a lump which fills the shield. Now this in- 
vention consists in mounting a bell-formed shield on the rotating axis, 
so that should the sea-weed become entangled in the joint, and get 
wound up as before, so as to fill the shield as the joint and shield revolve 
together, no inconvenience will result therefrom, and the shield will 
effectually prevent any piece of weed becoming entangled with the joint, 
and also with the other parts of the apparatus. 


ba] 


2592. Henry and WILLIAM Browy, Albert-street, Newington, Butts, ‘‘ Whip 
socket.”—Dated 9th October, 1857. 

The object of this invention is to render whip sockets more durable, 
and more cleanly, and more ornamental than those hitherto in use, and 
the improvements consist in making the tube part thereof of glass or 
metal, with shifting top and bottom, and mounted in metal or otherwise, 
in such a manner as to allow of the tube being rendered shifting or 
fixed as may be required.— Not proceeded with, 

2593. Witttam Epwarp Newron, Chancery-lane, “ Stirrups or stirrup irons.’ 
—A communication. - Dated 9th October, 1857. 

This invention relates to a novel mode of constructing stirrup irons, 
and of attaching them to the stirrup strap, the ohject being to form the 
attachment of the stirrup to the strap in such a manner that, should the 
rider be thrown from his horse, and his foot be held in the stirrup, it 
will instantly become detached from tke strap, and prevent the possi- 
bility of the horseman being dragged by his horse. This result is ob- 
tained by passing the stirrup strap under a moveable bar, which is 
jointed at one end to the stirrup iron, in such a manner that it is free 
to turn on its fulcrum when relieved from a retaining bolt or pin which 
secures its other end to the stirrup iron. This pin is attached to a 
lever frame, which is hinged to the front of the iron above the foot, and 
when the lower end of the lever frame is pressed back (as it would be 
by the foot of the rider, were he thrown from the saddle, and his foot 
caught in the stirrup) the retaining pin is withdrawn from the strap bar, 
and the stirrup iron is consequently released from the strap. The stirrup 
may be made of any approved pattern. 

2507. CuavpE Nicouas Leroy, Paris, ‘Preventing accidents and collisions 
on railways.”— Dated 10th October, 1857. 

This invention (which cannot be fully described without drawings) 
relates to certain hanical arrang s for preventing accidents and 
collisions on railways by informing the engine driver at a suitable 
moment, by means of visibleor audible signals, or by both simultaneously 
whether the track in the direction in which his train is running is free, 
whether the switches are in the required position, or whether any 
portion of the carriages of the train might have been separated from 
the rest of the train. In order to obtain the signals in the manner 
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required the patentees places a series of suitably combined levers along 
the track of a railway at a quarter of a mile or other suitable distance 
apart, the said levers being connected together by wire or otherwise. 

9618. MELITON Martin, Madrid, “ Apparatus for retarding and stopping 
railway carriages.”—Dated 13th October, 1857. 

The improved apparatus for retarding and stopping railway carriages 
which forms the subject of the present invention consists of an hydraulic 
apparatus, whereby a brake may be brought to act on the running 
wheels of ordinary carriages, which will be thereby retarded or stopped 
altogether. This apparatus may be described as consisting of a cylinder 
which communicates with a tank containing water, by means of one or 
more tubes fixed into the cylinder covers. A piston is made to work 
from end to end within the cylinder, by the pressure produced by a 
column of water upon the surface of the piston, and which pressure wili 
be greater and greater according to the opening of the tubes communi- 
cating with the tank. The entrance of the water into the cylinder, and 
the velocity of the piston is governed by cocks on the connecting pipes. 
Now by connecting the piston rod with an eccentric placed on the axle 
of a railway carriage, it is evident that by slowly shutting all communi- 
cation with the water tank, the carriage wheel will cease to turn, and 
the carriage will thereby be stopped. It is also evident that if this 
brake be applied to a railway carriage on an inclined plane, the outlet of 
the water from the cylinder to the tank can be so regulated that the 
carriage will descend with a constant, and not with an accelerated 
velocity. In order to obtain the complete working of the hydraulic 
brake the inlet of the water into the cylinder should be as free as 
possible, whilst the outlet should be so disposed that it could be re- 
gulated to any required opening. This can be obtained in two ways, 
either by using two tubes and two valves or only one tube and one valve 
at each end of the cylinder. In the first case one of the two valves 
would open entirely the inlet, and shut altogether the outlet of the 
water, as in a common pump valve, whilst the other would be regulated 
so as to allow only a determined quantity of water to pass into the tank, 
thereby increasing or diminishing the resistance upon the piston. In 
the second case, if only one valve be used, it may be constructed with a 
conical regulating valve. 


2622. C. G. Koriscu, Gibson-square, Islington, “ Propelling vessels by 
means of heated air, without screw or paddle, thereby saving fuel and 
ships’ room.”— Dated 14th October, 1857. 

In every steam engine the steam is not the original power, but the 
heat. More than half of the heat, and therefore of the power, escapes 
through the chimney or funnel. In order to save that power the inven- 
tor uses a blowing machine of less or more power and pressure, accord- 
ing to the depth of the ship, for driving cold air through the grates of 
the boilers ; consequently this air is heated at 1,000 deg., or more, A 
part of that heat is lost in making steam, but the remaining part leaves 
the air expanded to double or more times its volume. Thus the pre- 
vious power of the blowing machine is doubled for its application. The 
heated air rushes out into the water at the required speed and pressure 
through tubes on the sides or behind the ship in the opposite direction 
of her sailing, and thus she is moved without serew or paddle, like the 
rocket by gunpowder, or the Scotch mill by water.— Not proceeded with. 

2640. Wit11amM Brown Horrer, Camberwell, “ Floating docks,”—Dated 
15th October, 1857. 

A floating dock constructed according to this invention, consists of a 
platform for receiving the ship, and having under it air vessels of 





sufficient capacity to support the platform with the ship upon it, above 
the water level. At intervals along the two sides of the platform are | 
formed other air vessels projecting upwards above the surface of the | 
platform, to a height greater than the diaft of the largest ship which | 
the dock is constructed to receive. When the dock is to receive a ship 
water is admitted to the air vessels under the platform, which causes it | 
to sink for some distance, but the dock is still kept floating by the side 
air vessels, and the depth to which the platform sinks can be regulated 
by admitting more or less water to these side air vessels. When the 
platform has descended to the necessary depth the ship is floated over it 
and shored in the usual way, then by means of pumps the water is dis- 
charged from the air vessels under the platform, and thus the ship is 
raised out of the water. In pumping the water from these air vessels it 
is discharged through a pipe, of which the outlet end is maintained con- 
stantly at the water level, so as to avoid the necessity of raising the 
water higher than is requisite for its discharge, The docks are so ar- 
ranged that when one of them is not long enough to receive a ship 
required to be docked, another similar dock may be fixed on at the end 
of the first to make up the necessary length. ‘To facilitate the repair of 
docks of this description, the inventor so constructs them that they can 
be divided from end to end longitudinally, and then each of the sections 
can be floated into a dock of similar construction and repaired therein.— 
Not proceeded with, 

2644. CuarLes WALKER, New Lanark, N.B., “ Atmospheric railways.”— 
Dated 15th October, 1857. 

This invention relates to the arrangement and working of railways of 
the atmospheric class with a solid tractive or propulsive pipe, in place of 
the usual slotted or open valve pipe. It is intended for use more 
especially for branch lines, and for colliery and general subterranean 
purposes. The working piston traversing the pipe is connected to the 
two ends of a traction chain or rope, which pass out at the two ends of 
the pipe, being supported externally along the entire exterior of the pipe 
from end to end in carrying pulleys. In this way as the air is pumped 
out from one end of the tube, the attached chain draws the train in the 
contrary direction. In this plan, too, the two principles of traction by 
exhaustion and compression may be used —Not proceeded with. 


2652. Lucien Arsen, Rive de Gier, France, ‘‘ Manufacturing wheels for 
carriages on railways.””— Dated 16th October, 1857. 

This invention consists in manufacturing wheels for carriages on rail- 
ways by forging, or otherwise forming, the nave, the spokes, and the 
felloe separately, bringing them together, or setting them up, in a suitable 
frame, then heating them to a we'ding heat in a suitable furnace, and 
then welding the whole together, with any necessary appendages (such 
as an eccentric, crank, or other such part) in dies under a steam or other 
hammer or press. A steel or other tyre mayssimultaneously be welded 
upon the wheel if required. In order that the whole of the parts may 
be brought to a uniform, or nearly uniform, heat in the furnace, the nave 
may be formed in two or more parts. The mortices or recesses for the 
spokes are formed in the nave (or in the parts of the nave) when at a 
white heat, by means of the hammer, and a suitable tool, which the 
hammer drives into the nave, and into corresponding recesses made in a 
die containing the nave. This die is reversed when the operation is 
completed, and the nave driven out of it by bolts, which pass through 
holes in the bottom. The dies in which the parts are finally welded 
together are furnished with guides, which prevent the one moving or 
riding upon the other when under the action of the hammer, The 
lower die is also furnished with holes in the bottom, through which holes 
bolts pass to drive out the finished wheel. Mortices or recesses are 
made by a morticing machine in the felloe to receive tongues in which 
the outer ends of the spokes are made to terminate. 

2656. Ricnary Jonx Banag, Newton Heath, near Manchester, “Securing 
rai.way chairs to their sleepers.”—Dated 17th October, 1857. 

Instead of the usual trenails or spikes which are driven through holes 
in the chairs for the purpose of supporting them to the sleepers the 
patentee employs fasteners, which are composed of two or more pieces 
similar to a mason's lewis which is used when raising large blocks of 
stone. This improvement in the trenails or fasteners consists in having 
a compound slot in the direction of their length, into which a metal key 
of parallel thickness is firmly driven, after the wooden trenail or other 
side pieces have been driven into their place. The key or centre piece 
is furnished with a head, by which the said key or centre piece can be 
drawn out when required by any patent extractor. The said compound 
fastener may be made partly or wholly of iron, wood, or any other suit- 
able metal or material. 

2061. Tuomas Massry, Birchin-lane, and Troms SavaGe,” Soley-terrace. 
Pentonville, “‘ Sounding machines.”—Dated 17th October, 1857. j 

This invention has for its object improvements in those descriptions 
of sounding machines known as Massey's patent sounding machines, and 
having screws or flies which, as the apparatus descends through the 
water, rotate and give motion to a train of wheels, by which the number 
of revolutions of the fly, and consequently the depth it sinks through, 
are recorded. In order to cause this apparatus to sink in an upright 





position and with sufficient velocity through the water, it has to be 


attached to a long and heavy load, and so, when the machine is hauled 
in, after taking a sounding it sometimes comes in violent contact with 
the side of the ship, by which the machine isinjured. Now this inven- 
tion consists in fixing to the bar, which carries the lead or weight, guards 
so arranged as to protect the machine from injury in this way. These 





intermediate extra roller, to insure a firm hold, and the lower or cloth 
roller is mounted in bearings working in a vertical slot in the framing, se 
that as the fabric accumulates upon the roller, and the diameter 
increases, the bearings will allow the roller to recede and become 


adjustable to the increasing size of the roller, By this arrangement the 





guards consist of rings or bands of metal surr ling the or 
in place thereof it may be enclosed in a cylindrical cage work or sheet 
metal, left open at the top and bottom to permit of the free passage of 
the water. 

2663. Leon LewenpereG, New York, “ Railway alarms and marine alarms 
for fog signals,”—Dated 17th October, 1857. 

The nature of this invention consists in the arrangement of metallic 
springs within a series of rings, in such a manner that the said springs 
shall be represented by a hollow metallic drum with plates or ribs along 
its surface, parallel, or nearly so, to the axis of the said drum, thereby 
the vibration of the metallic springs and drum, when the said drum is 
rotated by hand or otherwise, produces a sharp and powerful sound, and 
one that will extend a great distance and arrest attention, thereby acting 
as an alarm and signal for use at night and in fogs to prevent collision 
of vessels; or the same may be used in light-houses or similar structures, 
as a signal for marine purposes; and the cost of the same being very 
little, compared with the amount of noise produced and compactness of 
the apparatus and ease of working, renders the same peculiarly appli- 
cable for marine purposes. The invention cannot be more fully described 
without reference to the drawings.— Not proceeded with, 

2664. Luiat pe Cristororis, Lower Thames-street, London, ‘“ Vehicle 
wheels to be called the De Cristoforis conical wheels.”—Dated 19th Octo- 
ber, 1857. 

The patentee claims the construction and arrangements of wheels of 
a conical form, and inclined to the plane of the ground at any angle 
whatever, so as to be enabled to use wheels of larger dimension than 
usual with proportionably less height. 

2666. Jean Scumipt, Kernsback, ‘‘ Making tyres for railway whee 
Dated 19th October, 1857. 2.7 

This invention cannot be described without reference to the drawings. 

2676. Bensamin Garvey, Ashland, United States, ‘‘ Apparatus for deter- 
mining position and direction on land and sea.”—Dated 19th October, 
1857. 

The inventor makes use of a continuously revolving wheel, so mounted 
that it is free to continue its rotation in planes parallel to that in which 
it was first set to revolve, irrespective of the motion of the earth or any 
disturbing cause, thereby obtaining a normal plane or base for use in 
determining position or direction on land or sea, for the purposes of 
navigation, geology, or astronomy. To accomplish the purpose of giving 
a continuously revolving motion to a wheel, in such a manner that the 
inertia of the revolving wheel shall cause it to continue to revolve in a 
plane parallel to that in which it was first set to revolve, he sustains a 
wheel of suitable size, shape, and weight on a hollow shaft, and the said 
hollow shaft is supported by hollow gun balls, rings, or universal joints, 
in such a manner as to produce as little friction as possible, and so that 
the said wheel is free to revolve unobstructedly, and independent of the 
position assumed by the gunballs or frame supporting it; and the wheel 
is kept revolving by the discharge of steam, air, or gas, from diagonal 
openings, and the said steam, air, or gas, is supplied from any 
suitable source through the aforesaid hollow gunballs. The afore- 
said whecl may be made to revolve horizontally by suspending it on a 
vertical pipe for the gunballs. The revolving body herein termed a 
wheel may be a revolving mass of matter of any desired size, shape, or 
material, and the same may be revolved by electricity or any suitable 
source of motion, and be connected with any desired indicating 
apparatus,— ot proceeded with, 

2677. Davip ParripGr, Tavistock-place, Piumstead-common, Woolwich: 
* Shaft bearings.”—Dated 19th October, 1857. 

This invention is applicable more especially to the bearings of the 
screw shafts of steam vessels, and to other bearings which are exposed 
to the action of water. Bearings of the ordinary description, when ex- 
posed to the action of water constantly falling on them, as is the case 
with screw shafts, quickly become unserviceable from the oxydation and 
consequent roughening of the surface of the shaft, which causes the 
brasses to be rapidly cut away. Now, according to this invention the 
patentee obviates this difficulty by coating the shaft at the bearing with 
tin or soft metal, so as effectually to protect it from the action of the 
water, and at the same time to give it a surface which turns with little 
friction in its brasses or supports. 

2682. Frances WINDAUSEN, Duderstadt, Hanover, “ Increasing the adhesion 
of the wheels of locomotive engines to rails when moist.”—Dated 20th 
October, 1857. 

This invention consists in drawing the heated products of combustion 
from the smoke box of the engine, and forcing them on to the rails in 
order to dry them, For this purpose the steam, after it has acted on 
the piston of the engine, instead of being allowed to escape direct into 
the chimney, is passed through a pipe turning in bearings. On the end 
of this pipe there are curved lateral pipes, through which the steam 
escapes into the chimney, and causes the pipe to rotate. On the pipe 
below the lateral pipes there is a dise which closes the bottom of the 
chimney, and below this disc there is a fan or curved blades which work 
in a chamber opening into the smoke of the engine. As the pipe 
rotates, the fan or curved blades draw the heated products of combustion 
from the smoke box, and force them down through pipes on each side of 
the engine on tothe rails. In these pipes there are valves by which the 
passage through them can be closed, and at the bottom of the chimney 
there is a valve to admit the products of combustion from the smoke 
box to pass off through the chimney when the passage through the pipes 
leading down to the rails is closed by the valves. 

2687. Joun B. SLAwson, New Orleans, U.S., ‘ Boxes for receiving the fares 
of passengers in public conveyances, for the prevention of fraud on the 
part of the persons authorised to attend to the receiving of the fares, as 
well as on the part of the passengers.”—A communication.— Dated 21st 
October, 1857. 

This invention consists in the use of a box securely locked, and, if 
necessary, sealed by the employers, into which it is imperative the pas- 
sengers shall drop their fare. This box is so constructed that the money 
deposited by the passenger shall be arrested by a sliding board or apron 
until the person authorised to collect the fare shall satisfy himself that 
the amount deposited is correct, which he is enabled to do by means of 
glass lights inserted in the front of the box, between which the money 
lies for that purpose, after which, if correct, he causes it to drop into a 
box arranged underneath for its reception, by pulling or jerking back 
the sliding board or apron to permit the money to pass into the box, when 
a suitable mechanical arrangement causes the sliding board or apron to 
return to its original position to reclose the passage to the box. 

2689. Ropert Duke, Dover, ‘‘ Communicating power to ships’ pumps.”— 
Dated 2ist October, 1857. 

These impr in ing power to ships’ pumps consist 
in the application of an oscillating weight, by which the application of 
manual labour to working ships’ pumps is materially assisted. The 
pumps are mounted in pairs in the usual manner, and worked from a 
double arm or lever mounted on an oscillating shaft, the pump rods 
being attached one at either end of such lever. This shaft is mounted 
some feet from the deck, On it the patentee fixes and suspends a lever 
weighted at the bottom like a pendulum. Ropes are attached to this 
weight or lever, and an oscillating motion communicated thereto by 
hands alternately pulling in opposite directions ; or it may be pulled and 
let go alternately in one direction only, The oscillatory motion of this 
weighted lever gives motion to the pump rods and buckets, and according 
to the extent of such oscillation so will be the stroke of the pumps. 
The oscillating weight is proportioned to the size of the pumps. 


Crass 3.—FABRICS. 

Including Machinery and Mechan‘cal Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 
2646. Georok Scare and James Poutarp, Burnley, Lancashire, ‘‘ Power 

looms for weaving.”—Dated 15th October, 1857. 

This invention consists in the interposition of an extra roller between 
the ordinary cloth roller and the upper roller, having a roughened 
surface commonly employed in power looms. This extra roller is 
employed to give a proper tension to the fabric before it is wound on to 
the cloth roller, and thereby dispenses with the roughened surface of the 
top roller hitherto essential. The peripheries of these three rollers 
are in contact with each other, the cloth passing over and under the 





rough 1 surface of the top roller is not required to hold the fabric, and 
thus the surface of the cloth, instead of being “ raised” and injured by 
the said rough surface, becomes firmly pressed and smoothed by the con- 
tact of the intermediate extra roller. 

2650. Warp Ho.royp, Halifax, and Samusn Samira, Shipley, Yorkshire, 
* Looms for weaving.”—Dated 16th October, 1857. 

These improvements have for their object the giving motion to shuttle 
boxes where series of them are used, especially such as are of the rotary 
character, in such manner that any shuttle compartment of the serics 
may be brought into a line with the lay when desired to change 
shuttles, For this purpose the patentees employ at the end of the loom 
a jacquard apparatus, the cards of which act upon needles or wires to 
select levers, and bring them into position, or take them out of position 
for operating upon the series of boxes, one or more of the levers being 
brought into position according as a change is desired from one com 
partment to the next, or the second or third, &c., of the series. Sometimes 
they effect the change by double notched levers capable of acting for the 
space of two compartments, aided by single ones for one or more than two 
compartments, and sometimes each lever acts for only one compartment, 
and one, two, or more of them are brought into position to act according 
as a distance equal to one, two, or more compartments is required. The 
levers the patentees prefer to form with spring or elastic ends, or with 
spring connexions. There are double sets of levers, one set to cause the 
boxes to move in one direction, the other set to cause them to move in 
an opposite direction. The jacquard apparatus is operated, by prefer- 
ence, from the tappet shaft, and the apparatus may operate upon a 
series of boxes at one end of the lay only, or there may be series of boxes 
at each end so cperated, and the change may be effected, each pick or 
otherwise as desired, 

2654. James Cuapwick, Castleton, near Rochdale, ‘ Rollers or cylinders for 
printing or staining the surfaces of woven fabrics, yarns, paper, and other 
materials.”—Dated l6th October, 1857. 

First, the inventor takes the ordinary copper, iron, wood, composi- 
tion, or metallic roller, and, by cutting or other process, gets in relief the 
parts intended to give the impression. But, instead of fitting the parts 
thus relieved (as hitherto adopted) with felt or other absorbent or elastic 
substance, in order to carry a large body of colour to the cloth, he pro- 
poses to etch or engrave the said relieved parts in lines or cells, as with 
ordinary engraved printing rollers, so that the said lines or cells shall 
carry more colour than an absorbent substance, besides which they will 
give finer impressions, inasmuch as the said lines or cells will prevent 
the colours from being forced out of their positions by the cylindrical 
pressure of the surface roller, and the cylinder against which it is 
forced, in order to give the impression. Secondly, he takes a roller or 
cylinder of the required dimensions, whether made of iron, copper, lead, 
brass, steel, wood, composition, or other material, and engraves or etches 
it as for ordinary printing rollers, and polishes it ready for use.—.Vot pro- 
cceded with, 

2655. Tuomas Hott, Little Bolton, Lancashire, ‘‘ Looms.”—Dated 17th 
October, 1857, 

This invention relates to various improvements in fancy looms, and 
consists, Firstly, in employing an improved arrangement for the 
formation of fancy patterns, by means of lifting the healds by hooks 
which are pressed upon, a knife or lifter continually moving up and 
down when the loom is in motion, The hooks are acted upon by beads 
placed upon rods, which are connected to links, the ends of the rods 
resting upon indentations in drums or pulleys having a positive motion 
obtained by gearing or a worm and wheel driven from any of the shafts 
of the loom, The beads are of the same length, but some are of different 
diameters, so as to act or not on the hooks as they pass onwards. The 
said beads may be easily removed and replaced, thereby affording the 
meaus of weaving an endless variety of patterns. Secondly, in an improved 
shuttle box motion, Where two or more shuttles are used, the inventor 
makes the desired change by acting on a spring rod by a line of beads 
on the chains, the spring rod giving motion by means of levers to a 
frame, within which is a pin on a lever continually moving up and down, 
When the frame is in a certain position, the pin raises the frame and a 
lever to which it is connected giving motion to a lever to which the rod 
is attached, giving motion to the shuttle box. Thirdly, in an improved 
taking up motion. He places either upon the crank or tappet shaft a 
bevel wheel turning another bevel wheel on the shaft, of which is a worm 
giving motion to a toothed wheel, supplying the place of the ordinary 
ratchet wheel, between which and the sand roller or cloth beam, change 
wheels are employed in the usual manner. Upon the worm wheel is a 
catch driving a ratchet wheel connected to the shaft, which catch can 
be raised by hand in order to turn the cloth beam when required, The 
aforesaid arrangements form a positive taking up motion; the cloth 
beam can be revolved back when the operative wishes to find the right 
pick so as to commence aguin without spoiling the pattern.—wNot pro- 
ceeded with. 

2665. Joun JAMES Sieper, Baring-street, New North-road, “ Looms.”—A 
communication.— Dated 19th October, 1857. 

This invention relates to a new arrangement to cause the power loom 
to make two hundred and more strokes in one minute, and consists in 
a most practicable and simple contrivance in stopping the shuttle in the 
shuttle box. which stoppage, however, is taken off before the stroke is 
being made; and in the use of a brake for the purpose of stopping the 
loom without any shaking. These improvements cannot be described 
without reference tothe drawings. 

2669. Ricuarp ARCHIBALD Broomayn, Ficet-street, London, 
fabrics.”—A communication,—Dated 19th October, 1857. 

This invention consists in printing the weft threads employed in 
producing figured fabrics in one colour or in two or more colours in 
the following manner, and by means of the following apparatuses ;— 
The thread to be printed is led around or over rollers placed at each 
end of a printing table, and between these rollers, and near to the same, 
are placed combs or other instruments (one at each end), by means of 
which the several threads are kept parallel to and separate from each 
other. On each side of the printing table is placed a graduated scale, 
the opposite graduations of the two scales corresponding. A number of 
small printing sticks are next taken and arranged in a suitable holding 
frame in such manner as to correspond with the reading off of one 
element or division of the design. These sticks are then supplied with 
the required colour and applied carefully to the threads, their positions 
being accurately determined by means of the scales at the sides of the 
table. Their application may be repeated on the lower sides of the 
threads, if the latter are so thick as to require a second application, 
The frame with the sticks is then moved along the threads over a 
distance equa' to the length of one element or division of the design, 
and the printing is then repeated. In this manner the weft is coloured 
as required, and when made up into a fabric, will be foved to produce 
the intended design.— Not procerded with. 

2670. Benepicr BarNarD and ALFRED RosentiaLt, Cheapside, London, 
« Fringe.” — Dated 19th October, 1857. 

For the purposes of this invention the inventors afford to the fringe, 
or that part of a woven fabric which is te form fringe, a sufficient body, 
or sufficient consistency, to receive an :mpression in the ordinary method 
of printing upon textile fabrics. They employ warp threads in the 
fabric which is to form the fringe, and then print the desired pattern 
thereon. After the printing is completed, they full out or withdraw the 
warp threads, when the design will appear upon the fringe, end such 
portions of the fabric from which the threads have been withdrawn will 
be crimped, thus an entirely new fabric, namely, a printed crimped 
fringe, is produced.—Not proceeded with. 

2679. Epwarp Brioes, Castleton Mills, Rochdale, ‘‘ Printed pile fabrics,”— 
Dated 20th October, 1357, 

The object of this invention is to produce a printed fabric of a novel 
character suitable for ornamental and useful purposes; the mode of 
operation is as follows :—A fabric is woven in the ordinary manner with 
a silk weft, which is cut and raised to form a piled surface ; this surface 
is then printed to any required pattern, and again raised or finished to 

} ¢omplete the fabric.— Not proceeded with. 


“ Figured 


2630. Rovext ATKixson and Tiiomas Baearry, Baildon, Bradford, York- 
shire, ‘‘ Loom pickers.”— Dated 20th October, 1857. 
This invention has for its object increased lightness and economy of 
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working, and also facility of Pare re with a very great saving in | 


picking straps. The patentees form their improved picker of hide, 


sizing, or any such like material such as employed in the manufacture of | 


pickers. The improved pickers are composed of two or more main parts 


(as required), one of which is perforated edgewise to slide on the guide | 


rod, and this part is enclosed by another piece of the hide or sizing 
which passes from on2 side over to the other, and the whole is cut 
through from side to side in such manner as to give lightness, and also 
to lessen the friction on the guide rod or spindle, as well as to give 
facility for the admission of air to the spindles to keep the picker cool 
as it slides thereon, whilst the upper parts are left to form a handle, 
arourr' which the picker strap passes in the form of a loop, in place of 
the strap passing into a slit or slot on the other side, as is the usual 
practice. There is a separate piece of hide or sizing applied in front: 
this is turned over and secured at the sides by rivetting or otherwise, to 
receive the blows of the shuttle, and when in use this part wears away it 
may readily be replaced by another or other separate pieces. When the 
hole for the guide rod is cut it is neatly secured with rivets or other 
kinds of fastenings, and when the internal parts, in which are the holes 
for the guide wire, become worn away a fresh picce of the hide, sizing, 
or other such material may readily be introduced, and another or others 
may also be laid over to give additional strength, There is a projecting 
part left at the bottom, as heretofore, to slide in a groove of the shuttle 
box. 


2683. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 


in jacquard machines, and in the cards employed therein,”—A communi- 
cation.—Dated 20th October, 1857 

This invention relates, First, toa peculiar construction and arrange- 
ment of jacquards, whereby very weak springs may be used for opera- 
ting upon the horizontal needles, so as to enable paper to be substituted 
for the materials at present employed in the manufacture of the cards, 
without incurring the risk of perforating or otherwise injuring the paper 
cards by the resistance of the needles when pushed back by the cylinder. 
Second, to a peculiar mode of treating the paper employed in the manu- 
facture of cards whereby its expansion and contraction are prevented. 
Third, to a peculiar combination of materials to be employed in the 
manufacture of the cards of jacquard machines. The needles, lifter 
hooks, and cylinder may be of the ordinary construction and arrange- 
ment, the principal improvements under the first head of this invention 
having reference to the spiral springs in connexion with the needles. 
The back end of each needle is inserted into a short wooden rod, which 
works freely longitudinally within a corresponding hole in the spring 
box or frame which hitherto contained the springs. Into the opposite 
end of this guide rod is inserted a short wire spindle, which passes 
through suitable guides in an adjustable frame placed a short distance 
behind the back board and connected therewith by screws, so as 
to be capable of being adjusted nearer to or further from the back 
board. Between the back end of the guide rod (which is of course con- 
siderably thicker than the needle) and the guides of the short wire 
spindle is inserted a very weak spiral spring, such spring surrounding 
the wire spindle above referred to, The spring is thus kept in its place 
and is free from any friction, which it would be liable to were it con- 
tained as heretofore within a chamber or cavity in the back board. The 
strength or resistance of these springs may be easily regulated by pro- 
perly adjusting the position of the moveable frame before referred to, 
By another modification this adjustable frame may be dispensed with, 
the spring box being mode sufficiently deep to contain the springs, guide 
rods, and guides. In order to prevent any contraction or expansion of 
the paper employed as a substitute for the materials at present used in 
the manufacture of cards for jacquards, it is proposed to steep such 
paper in a solution compound of six parts of glue or size, three parts of 
gum arabic, and one part of alum, These preparations admit of varia- 
tion, however, according to the nature of the paper, the climate, and the 
seasons. It is also proposed to employ a compound material in the manu- 
facture of cards for jacquards, such materials consisting of paper, which 
is strengthened by the addition, during its manufacture, of threads of 
fibrous materials embodied in the paper itself. 


2688. ALYRED ViNceNT Newton, Chancery-lane, Loadon, “Sewing machines, 


and the mode of operating such machinery.”—A communication, — Dated 
21st October, 1857. 

This invention embraces the following improvements :—First, a new 
stitch made with two threads called a “double back stitch ;" Secondly, a 
machine for making this stitch by means of two needles; Third, a new 
method of making the well-known “ tambour stitch,” in which one of 
the above needles is made to operate as a looper; Fourth, another method 
of making the “tambour stitch,” consisting in a new device for opera- 
ting the looper beneath the table of the machine by means of a con- 
nexion with the needle holder, and also a new arrangement of the 
looper, to enable the needle to pass through the loop on its next descent 
through the cloth; Fifth, another apparatus for producing the “ tambour 
stitch,” in which the looper is caught by the thread as the needle rises, 
and is held in such position as to open the loop for the needle to pass 
through in its next descent; Sixth, a new machine for making the stitch 
known as the “double chain stitch,” in which two needles are used, one 
passing vertically through the cloth, and the other working horizontally, 
and through the loop of the first needle; and also a new method of 


digger re and the rotation of this shaft imparts the desired movement 
to the digger blades. According to another plan the upper ends of the 
rods attached to and working the digger bar may move in guides of an 
elliptical or other form, which will give the desired motion, being made 
to work in such guides by a connecting rod or rods jointed to the piston 
rod or its cross head, or the upper ends of the rods may be made to 
work in the guides by means of wheels deriving their motion from the 
fly wheel shaft, and being formed with slots running in a radial or other 
suitable direction, for the reception of pins on the ends of the rods 
working the digger bar. It is preferred to mount the locomotive on 
three broad wheels, a single one below the smoke box, and two im- 
mediately in front of the fire-box, the latter wheels being connected 
with the fly wheel shaft by suitable gearing in such a way that a slow 
continuous or intermittent progressive motion may be given to the 
machine as the digging operation proceeds, or the progressive motion of the 
machine may be imparted to it independently of the engine working the 
digging details. When the apparatus is in action the digging blades 
enter the soil with their points nearly vertical, and as they descend the 
turning action gradually carries the blades round in a backward direction 
in such a way that they lift the soil, finally throwing up the subsoil be- 
hind whilst the surface portions fall over and are carried by the subsoil 
thrown up at the succeeding stroke. When the turning action brings 
the blades above the surface of the soil they rise and are carried forward 
to repeat their stroke at a point in advance of the previous stroke. The 
form and arrangement of the digging blades and the manner of working 
them are susceptible of various modifications, but an essential feature of 
this invention is the imparting to the digging blades a descending and 
ascending, combined with a partial, turning ovement. 


Cuiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 

2667. Vicror PEAN, Paris, “ Protecting the walls, ceilings, wainscots, and 
other parts of buildings from humidity.”—Dated 19th October, 1857. 

This invention consists in protecting the walls, ceilings, wainscots, and 
other parts of buildings from humidity, by coating the same with glass 
made adherent to sheets of wood or other material susceptible of 
receiving the application of glass by means of a composition which is 
described. 

2672. Henry WimBatt, Aldermaston, Berkshire, ‘‘ Apparatus for the manu- 
facture of bricks, tiles, pipes, and other articles of a similar nature.” — 
Dated 19th Oc tober, 1857. 

This invention relates to a peculiar construction and arrangement of 
pug mills, suitable either for pugging or working clay, or for making 
bricks,§tiles, and drain pipes, and other similar articles, and consists in 
the employment of pug mills with two or more shafts and sets 
of knives, in place of using only one shaft and set of knives, as 
is at present the case. These shafts are geared together, and conse- 
sequently rotate in opposite directions, and as the die or orifice for 
the passage of the clay is placed between the shafts, the clay is 
more readily and freely forced out than when the orifice or die is 
situate immediately opposite the shaft of the mill. According to 
another modification the lower portions of the shaft are furnished with 
discs or wheels having cutting projections and corresponding apertures 
in them, through which apertures the clay is pressed by means of a 
stationary knife placed in an inclined position above them. If found 
desirable the clay may run on to carriages, in place of on to a fixed 
platform, and may then be cut or sub-divided into bricks or pipes in any 
convenient manner. When carriages are used for the purpose of carrying 
away the clay as it exudes from the pug mill, as described in the specifi- 
cation of letters patent granted on the 12th December, 1856, moulds 
may be placed on such carriages to form articles of any shape, in which 
ease the carriages must be driven in succession under the pug mill for 
the purpose of receiving the clay or other material to be pressed into the 
form required. 





Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements 
of War or for Defence, Gun Carriages, &c. 
2636. CuARLES Reeves, Birmingham, “ Manufacture of swords, matchets, 
and knives,”—Dated 15th October, 1857. 

This invention relates to the manufacture of that part of a sword, 
matchet, or knife called the tang, that is, the prolongation of the blade 
to which the handle is affixed. The said tangs taper or diminish in 
thickness from their junction with the blade to their ends, the said 
tapering being produced in the ordinary manufacture by the process of 
forging. This invention consists in effecting the tapering of the tangs 
of swords, matchets, and knives by the use of a pair of rolls. 

2657. Joskrn Bentuey, Liverpool, ‘* Fire-arms,”— Dated 17th October, 1857. 

This invention relates, First, to improvements in the locks of fire- 
arms, whereby the hammer can be raised to half-cock and discharged, 
or let off by merely drawing the trigger backwards by the finger, as in 
the ordinary self-acting revolving chambered firearms; or the hammer 
may be placed at half or full cock by the comb of the hammer, as in the 





operating the horizontal needle, so that its motion shall be dependent 
on the motion of the vertical needle holder; Seventh, a new apparatus 
designed to regulate the length of stitch in that class of machines in 
which the cloth is drawn through the machine by a weight or the hand 
of the operator; Eighth, a novel device for producing what is known as 
the “feed movement” of the cloth in sewing machines. These several 
improvements cannot be described without reference to the drawings. 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
‘Mills, &e. 


2634. Epwarp WILKINS, Walworth, Surrey, ‘‘ Frames for horticultural and 


vegetive purposes.”—Dated 15th Oc’ tober, 1857. 

This invention consists, Firstly, in making frames or boxes (for culti- 
vating plants) of glass, iron, wood, or other material with small openings 
or perforations at the lower part thereof, and in suspending such frames 
or boxes within an outer frame or casing so as to form or leave a space 
or enclosure for the circulation of air or vapour, either cold or artifi- 
cially heated, around such inner frames or boxes, This invention con- 
sists, Secondly, in making metal frames (for supporting boxes or pots 
containing plants) in the form of the stem and main branches of a tree by 
taking moulds from the tree itself and afterwards making castings, either 
solid or hollow, from such mouldings. 

2637. Rosexrt Gass BALDERSTONE, Bishopbri ges, N.B, “Apparatus for 
cultivating land.”—Dated 15th October, 1857. 

This invention relates to an improv ed apparatus for cultivating land by 
means of steam or other suitable motive agent, and has for its object the 
treatment of the soil ina more effectual and economical manner than 
has hitherto been attained, According to one modification the cultiva- 
ting apparatus is fitted upon the framing of a locomotive or self pro- 
pelling steam engine designed for the purpose, but in some respects 
resembling a railway locomotive. The cultivating mechanism consists of 
a digger blade or a series of digging blades or forks of a curved or other 
suitable form attached or connected to a transverse horizontal bar or 
frame arranged to work in vertical slots in side pieces fixed to the 
framing of the locomotive at or near its back end. The bar or frame to 
which the digging blades or forks are attached is made capable of turn 
ing and it is made to reciprocate in the vertical slots by means of a rod 
or rods fixed to it. and to the end of which a horizontal combined with 
a vertical motion is given so as to turn the frame and the blades or forks 
to a certain extent backwards and forwards at the same time that they 
are raised or lowered, The requisite movement may be imparted to the 
rod in a variety of ways. According to one plan the steam cylinder of 
the locomotive is placed under the smoke box at the front end thereof, 
its piston rod working out horizontally or nearly so towards the back 
end. The piston drives a transverse horizontal shaft placed under the 
boiler of the locomotive, and just in front of the fire-box, and this 
shaft carries a fly wheel at one or both ends to equalise the motion. 
Above the reciprocating digger bar or frame and in the same vertical 
line a second transverse horizontal shaft is arranged, being worked from 
the fly wheel shaft by means of cranks and coupling rods, The upper 
ends of the rods attached to and working the digger bar or frame are 
jointed upon cranks or eccentrics on the horizontal shaft above the 


gun lock; and which improvements are equally applicable to 
repeating or single-action firearms. And, Secondly, to certain improve- 
ments applicable to lever ramrods for repeating firearms. These im- 
provements in locks for firear:ns the patentee accomplished by means of 
a small lever working on a transverse pin or axis on front of the hammer. 
The upper end of this lever forming the “sear nose,” and is caused to 
take into a notch, or bent, formed on the front of the hammer by a 
spring acting against its lower portion. It is preferred to form only one 
bent or notch in the front of the hammer, and to hollow out the side of 
the lever next to the hammer from the head or upper end for the dis- 
tance downwards that would be required between the bents were two 
bents used so as to form a ledge or notch, upon which the bent of the 
hammer will rest when raised to half cock. A small regulating screw 
may be fitted to the sear lever to regulate its action. But if it should 
be deemed advisable two bents may be formed on the front of the ham- 
mer in place of one, and the small ledge or rest formed on the lever. 
The small lever on the front of the hammer may work upon a transverse 
pin passing through the body or frame for the purpose, or it may be so 
formed that it will work on the same pin as the trigger, and if it should 
be preferred the sear lever may be reversed, and constructed with the 
sear nose at the foot or bottom thereof, so as to take into bents formed 
on the foot or lower portion of the hammer, in which case the sear lever 
spring preferred is single and placed within a longitudinal horizontal 
recess formed beneath the stock frame, the joint of the spring being 
bent slightly upwards, so as to act against the lower portion of the sear 
nose. In either case the patentee prefers to form a mortice or slot in 
the trigger head across the line of its axis to admit the lower portion of 
the sear lever, and to allow its spring to work. The upper portion of 
the bammer is formed with a comb in the ordinary way, and is coupled 
to the main spring by a swivel in the usual manner. On front of the 
bottom of the lower limb of the hammer he forms a projection or arm, 
which takes into a mortice or other appliance formed in the back of 
the upper end of the trigger head which forces forward the head of the 
trigger, and throws back the lower limb thereof when the hammer is 
half cocked or cocked by the action of the thumb on the hammer comb. 
The hammer is placed at half cock, or further elevated, to be discharged 
by merely drawing back the figure by the action of the finger, by reason 
of the head of the trigger pressing in an upward direction against a 
short lever or “ dog,” which is placed on the front of the hammer, and 
projects downwards to an elevated projection formed on the rear end of 
the trigger head. This short lever is mounted upon a pin or axis 
passing transversely through the hammer on front of the axis, upon 
which the hammer works. This elevating lever or dog works on its own 
axis a given distance, and is provided with a small spring at the back 
thereof to admit of its lower portion yielding in a backward direction 
to admit the projection or catch on the head of the trigger to get 
beneath or couple with its lower end, which it does by the action of the 
trigger, when relieved from the pressure of the finger on the trigger 
when the firearm is discharged. When the head of the trigger is 
sufficiently elevated to raise the hammer to be discharged, the head of 
the trigger is turned sufficiently forward to pass from beneath or 
uncouple itself from the elevating lever or dog, and coming against the 
sear lever forces the point thereof out of the bent in the hammer, when 





the hammer is free to strike the nipple by the aetion of the main spring. 








If it should be sina in place of the elevating lever eiietiie a te 
may be used applied to the bottom of the lower limb of the hammer, 
coupling or hooking on to the head of the trigger, by which the hammer 
may be raised by the trigger, as described in the specification of a patent 
granted to the patentee, and dated 4th December, 1852. When this 
invention is applied to revolving chambered firearms he prefers to use a 
small lever or pawl tooth, which is attached by a pin to the side of the 
head of the trigger, or to the side of the lower limb of the hammer, and 
which works within a recess formed in the stock frame and against 
ratchet teeth found on the back of the revolving chambers, as described 
in his specification dated 4th December, 1852. The improvements in 
lever ramrods consist in applying a small locking bolt or catch working 
upon a pin within a mortice or cut formed on the end of the rod, and 
which is caused to take into a slot or notch formed in a small projection 
or stud formed on the barrel immediately on front of the position 
occupied by the rod when laid against the barrel by means of a small 
spring placed within the mortice at the baek of the lever bolt, and in 
applying a spring to the lever of the rod, so as to bear against the barrel 
that it may cause the lever to spring into the palm of the hand when the 
bolt on the end of the lever is relieved from its resting place in the notch 
on front of the ramrod. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, &e. 


2651. JuLIAN Bernarp, Piccadilly, London, “‘ Improvements in the manu. 


facture or production of boots and shoes, "and other coverings for the feet, 
and in machinery, apparatus, and materials to be employed in such 
manufacture.”—Dated 16th October, 1857. 

This invention relates, First, to certain improvements in that portion 
of the machinery or apparatus for pegging boots and shoes for which 
British letters patent were granted to the patentee on or about the 5th 
April, 1856, and has reference more particularly to improvements in the 
means employed for presenting the boot or shoe under the pegging 
mechanism in a proper position, whereby the operator is enabled to peg 
boots and shoes of any required size or shape successively in one ma- 
chine, by adjusting or changing certain portions of the “ describing” 
mechanism to suit the size or shape required. Secondly, to a system or 
mode of providing right and left boots and shoes alternately from one 
machine, without changing or adjusting its working parts. Thirdly, to 
certain improvements in the construction of lasts, for the purpose of 
preventing the pegs or other similar fastenings from becoming fixed 
therein, and for facilitating the removal or withdrawal of the last from 
the boot or shoe. Fourthly, to a method of strengthening the soles of 
boots and shoes at the junction of the heel across the waist, whereby a 
considerable economy of leather is effected and a stronger sole produced, 
Fifthly, to a system or mode of treating or repairing the continuous 
lengths of fastenings used in pegging boots and shoes, previous to such 
fastenings being cut into lengths. These improvements cannot be 
described in detail without reference to the drawings. 


2662. WILLIAM OsBornE, Bow Church-yard, Cheapside, London, “ Ladies 


petticoats, under skirts, and dresses.”— Dated 17th October, 1857. 

This invention has for its object improvements in stiffening ladies’ 
petticoats, under skirts, and dresses, and consists in using for this pur- 
pose thin strips of wood of the description usually employed for making 
hat boxes ; this material may be used by enclosing the strips in the hem 
of the petticoat, under skirt, or dress, or by attaching them to other parts 
of the garment. Or the strips of wood may be prepared by lapping them 
round with a band of calico or muslin, or with cotton yarn, or in some 
cases two or more strips of wood may be used, with a small rib of steel 
enclosed between them, the whole being secured together by lapping 
with calico, or muslin, or cotton yarn, as before mentioned. 


20675. WittiAM BentuAM, Halifax, Yorkshire, ‘‘ Harmoniums and other 


similar reed instruments.”—Dated 19th October, 1857. 

This invention relates to means for producing a “ swell” or variation 
in thc tone or power of harmoniums and other similar reed musical 
instruments, and in such manner that one part of the instrument, or a 
series or number of the reeds can be played piano, or caused to vibrate 
softly, whilst another part or series can be played forte or loud, and vice 
versa; or all parts may be played soft, or all loud simultaneously, at the 
option or pleasure of the performer. And the said improvements con- 
sist in the application of air-tight cells or compartments formed between 
the wind chest and the reeds of valves, so constructed and arranged as 
to be capable of being opened and shut gradually and separately, thus 
enabling the player to produce a gradual inerease or decrease in the 
expression, or a swell in the tone of any series or set of reeds indepen- 
dently of any other set, which is effected by means of slide valves with V 
or other suitably formed springs, or by flexible valves capable of being 
rolled off or coiled up from the seat by means or through the medium 
of a combination of lever motions, which are actuated or operated by the 
knees, legs, and feet of the performer, thereby dispensing with the 
present practice of drawing out and pushing in the stops by hand, and 
consequently avoiding the necessity of removing the hands from the key- 
board during a performance. 


2624. AvoLpuz BARTUELEMY ELLENA, Paris, “ Rocking cradles.”—Dated 


14th October, 1857. 

Ina casing placed beneath the cradle (and bolted or otherwise fastened 
to one of the vertical supports thereof) the inventor places a frame sup- 
porting an axle having a crank at one end thereof, and carrying a 
toothed wheel, a drum enclosing a motor or driving spring, and also a 
ratchet, into which takes a catch fixed on the framing. The toothed 
wheel gears into a pinion wheel supported on a second shaft; this pinion 
causes a toothed wheel on the same shaft to gear into a pinion supported 
on a third shaft, which also carries a toothed wheel which gears into a 
pinion on a fourth and lower shaft, which also carries a flyer or balance 
and crank, from one end of which the arm of the balance rises vertically 
and is attached to the cradle, which is placed horizontally between two 
uprights supported on pins resting in slots made therein; or the cradle 
may be supported in any other suitable manner. The apparatus being 
wound up by the crank on the first shaft, the entire system of wheels is set 
in motion, and the arm of the balance or flyer gives a regular oscillating 
or rocking motion to the cradle until the apparatus runs down, when it 
must be again remounted by turning the crank. A wheel and catch 
placed near the first shaft gives the option of arresting the motion should 
the child sleep before the apparatus runs down. Ventilation may also 
be obtained for the cradle when desired, and other modifications made in 
the disposition of the several parts of the above described mechanical 
apparatus.— Not proceeded with. 


Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, P aper, Manures, §c. 

2623. Epwarp Keieuuey, Bradford, Yorkshire, ‘‘ Preparing and use of 
dye liquids.”—Dated l4th October, 1857. 

This invention consists in filtering the dye liquids through perforated 
metal covered with cotton or other cloth, and fitted to a frame which 
slides in the dye vat before using them, so as to prevent the irregularities 
of colour resulting from the unequal distribution of pieces of the dye 
wood through the liquor while the goods are being dyed, also to pre- 
vent waste of dye wood that is not quite spent, as well as other incon- 
veniences of the present method. 


2635. Wituiam Asugy Rookt, New Brentford, ,, Using and employing 


dextrine in the making and sizeing of paper.”— Dated 15th October, 1857. 

This invention consists in using dextrine either alone or together with 
any other materials now used in sizeing paper. The patentee mixes the 
dextrine either in solution, or dry, with the paper pulp during its pre- 
paration. 


2639. Tuomas Ricnarpsoy, Neweastle-upon-Tyne, and MANNING PRENTICE, 


Stowmarket, “ Manufacture of salts and preparations of phosphoric acids.” 
—Dated 15th October, 1857. 

This invention consists in effecting the separation of carbonates of 
zinc and magnesia from coprolites and other substances containing 
phosphate of lime, calcining them so as to render the lime and mag- 
nesia caustic, and then treating the calcined material with water. Also 
in preparing superphosphate of lime or other preparation of phosphoric 

. acid for use as a manure from coprolites or other substances eontaining 
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phosphate of lime, and which have been previously prepared in the way 
above described by adding to the substance to be heated a sufficient 
quantity of sulphuric acid to liberate all the phosphoric acid, and then 
allowing the mixture to subside until all the sulphate of lime is deposited, 
then decanting the clear liquid, adding to it a portion of the prepared 
coprolite or other substance containing phosphate of lime, and evapo- 
rating the mixture, so as to obtain superphosphate of lime or other 
compound of lime and phosphoric acid, the addition of the coprolite or 
other substance to the phosphoric acid solution having been just in the 
proportion necessary to form the required substance. ce ‘ 

2641. Henry ANGELO Lupivoco NE@krrit, and Josern WARREN ZAMBRA, 
Hatton-garden, London, “ Improvements in producing gradvated scales, 
and other signs, letters, numerals, characters, and pictorial represen- 
tations, upon porcelain and other ceramic aud enanelied mate which 
improvements are applicable to the graduated scales of meteorological and 
other philosophical instruments.”— Dated 15th October, 1857. 

This invention consists in producing signs, letters, or figures on the 
scales of meteorological and philosophical instruments, which are 
usually painted or engraved, by etching them upon porcelain or other 
ceramic material, either in the biscuit or other state, by means of hydro- 
fluoric acid in the manner usually practised in etching upon glass, In- 
stead of making the pieces on which the scales, &c., are to be produce d 
wholly of porcelain or other ceramic material, it may be desirable in 
gome cases to use a piece of metal or other material enamelled with 


porcelain. 








Crass 9.—ELECTRICITY. 

Including Electrical, Magneiical, and Et ctro-Magnetical Apparatus» 
Electric Telegraph, Galvanic Butteries, Sc. 

2638. FrepErtck Purestiy, Berners-street, Oxford-street, ** Apparatas: for 
making or transmitting electric telegraphic signals.” —Dated 16th October, 


857. 

It is well known that in all or most of the principal systems of electric 
telegraphs at present in use, in order to avoid the necessity of separate 
wires for each signal to be transmitted, the same wire is employed for 
transmitting various signals by repeating the simple signal twice, three 
times, or oftener; as also by reversing the current, and varying the 
direction of, and period between, the repetition of the simple signal. By 
these or other well known means various compound signals are made in 
respect of, and for several single or simple letters of the alphabet, 
numerals, ciphers, or other symbols, the use of one wire only, or the 
combinations resulting from the use of two or only a few wires being 
sufficient for elearly and satisfactorily establishing a complete alphabet 
or code of signals as may be required. But in transmitting or forming 
such compound signals with the instruments or apparatus ordinarily 
employed, it is necessary to make the two, three, or more simple signals 
of which they are composed by two, three, or more corresponding 
mechanical efforts exerted or produced upon the handles, keys, 
or other manipulating portions of the instruments. An exception 
to this practice, however, obtains in the use of Bain’s system, in which 
although great rapidity is attained in the actual transi ion or forma- 
tion of the signals, time is necessarily lost in previously specially punch- 
ing the slips of card to be employed. Now this invention offers the 
advantages of Bain's system (not in respect of a continuous message, but) 
in respect of the several separate compound signals which may require 
to be made by simplifying the manipulation or work to be performed by 
the operator in the transmission or formation of such signals, and 
consists in constructing electric telegraph signal instruments with a series 
of handles, keys, or other manipulating portions for producing various 
compound signals, in such manner that one mechanical effort of the 
operator exerted upon any one of such handles, $s, or manipulating 
portions shall transmit or form the several simple signals of which the 
particular corresponding compound signal is composed. To prevent 
misapprehension the inventor remarks that his invention is in some 
respects similar to the ordinary “ step by step” or dial signal instruments, 
by which different compound signals are transmitted or formed by making 
and breaking contact, &c., a varying number of times, according to the 
degree or amount to which the dial is turned round (or the wire moved 
round over and upon the dial). Nevertheless the inventicn possesses a 
distinct feature of novelty, as contrasted with such instruments, inas- 
much as the latter do not provide a separate or distinct movement in 
respect of each different compound signal, but requires the same move- 
ment in every case, varying only in the extent or degree to which it is to 
be made. Reference to the drawings is essential to a complete descrip- 
tion of this invention.— Not proceeded with. 
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Crass 10.—MISCELLANEOUS. 

Including all Patients not found under the preceding heads. 
2564. Wiuuiam Kwartox, Monkhbar, Yorkshire, “‘ Improvements in gaso- 
meters or gas-holders, and in the application thereof to railway and other 
carriages and ships for lighting the same with gas."—Dated 6th October, 
1857. 

This invention consists of an improved method of making gasometers 
or gas-holders by combining a flexible or elastic material, such as vul- 
canised india-rubber, canvas, or any other suitable elastic material, with 
arigid material, such as metal or gutta-percha, for the purpose of dis- 
pensing with the necessity for employing a brick tank containing water 
or other liquid, for the gasometer cover to work in as it rises and falls, 
as hitherto commonly practised. For the purpose of effecting these 
provements the patentee forms the upper part, or covers the bottom and 
& portion of the sides of the gasometer rigid, with plates of metal or 
gutta-percha, and connects these rigid parts together air-tight by pieces 
of yuleanised india-rubber, or other suitable elastic material of about 
the same depth as the aforesaid metallic parts, so that when the gaso- 
meter isempty the meta! parts will fall and cover one over the other. 
He supports the gasometer by counter-balance weights passing over pul- 
leys, as is generally practised. In applying gasometers constructed upon 
the aforesaid principle to railway carriages, and other vehicles, he pre- 
fers making the same rectangular, with the top of the upper part and 
the lower part rigid, and the side or sides of the upper part elastic, or 
the whole of the gasometer, excepting the top, may be made of an elastic 
material, in which case the lower part thereof would be made rigid by 
being secured to a casing of wood, iron, or other suitable material. He 
fixes the gasometer either on the top of the vehicle beneath the under 
framing, or under the seats, as may be most convenient, and conveys 
the gas from the gasometer through pipes to the carriage lamps for 
lighting the same. The mode of lighting ships being precisely similar to 
that for lighting vehicles, any further remarks thereon will not be 
necessary. 

















2565. Aveustus ArrLEGatH, Dartford, Kent, “ Printin 
Dated 6th October, 1857. 

This invention has for its object improvements in printing machines 
suitable to be used for printing newspapers, in which the matter to be 
printed is arranged in columns. In arranging large forms of type on 
cylinders great difficulty is experienced in locking up the forms sccurely, 
and in order to do this more effectually, the patentee, some years ago, 
invented a machine, in which each form of type was divided into two 
parts, which were mounted on two separate type cylinders, each of which 
had alternate columns of the form mounted on it. Thus one cylinder 
had the first, third, and fifth columns, and the second cylinder had the 
second, fourth, and sixth columns of the page. The printing cylinder or 
cylinders were in contact with each of the type cylinders, and the paper 
as it passed round the printing cylinder received impressions fiom each 
type cylinder, and the columns printed by the second cylinder fell into 
the spaces between those printed by the first cylinder. By arranging 
the form in this way, that is to say, by removing every alternate column 
to a separate printing cylinder, he was enabled to get at every side of 
each column, so as to lock it up securely; but this arrangement involves 
several practical difliculties. Now the present inveution consists in 
arranging the whole of the form on oue printing cylinder, in sucha way 
that every side of each column is as accessible as when it was arranged 
on two, as already described. For this purpose he separates the form 
into two parts as before, and places them one after the other on one 
cylinder, so as to be at a third of its circumference apart, and the other 
third of the cylinder is used as a surface on which to distribute the ink. 
In contact with this type cylinder a series of printing cylinders revolves, 
®ach one-third of the diameter of the type eylinder, On to these cylin- 


g machines,.”— 
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ders the paper is fed, and it has, as will be seen, to remain while its 
cylinder makes two revolutions before the impression is complete ; this 
being the case, the usual way of holding the paper to the surface of the 
cylinder by means of tapes, becomes inapplicable, and in place thereof he 
employs clamps on the cylinder, which, when the paper is fed up to them, 
seize it, and hold it until the impression is complete, but then open and 
allow the paper to be taken away by a system of tapes, the end of 
the paper being raised off the surface of the cylinder, so that it may be 
so taken by an instrument which then comes into action. 










x Srevens, Cambridge-road, ‘‘ Machinery for making bread 
and try and other similar articles.”—Dated 6th October, 1857. 

This invention consists in an improved machine for mixing dough and 
other similar substances. The machine consists of a case covered with 
a suitable lid, which case has a circular bottom; one end of the case is 
conical, there being an outlet at the point of the cone, through which 
the dough, or other similar substance, is forced when sufficiently mixed, 
When the dough or other substance is being mixed, this opening is closed 
by means of a piston, which fits the interior of the case. Through the 
other end of the case an axis passes, on to which a cog wheel is attached, 
to which motion is communicated by any suitable means, In the end of 
this axis, which projects into the case, there is a square slot, into which 
the end of an axis is dropped, and held in securely by means of a pin, 
to which axis blades set spirally are attached, which knead and mix the 
dough or other substance. The other end of this axis turns in a hole in 
the piston at the other end of the case. When the dough or other 
substance is sufficiently mixed, the lid is opened, and the axis to which 
the blades are attached is taken out of the case, and the piston which 
was at the conical end is removed to the other end, and a screw is in- 
troduced through a hole passing through the axis, in which hole there is 
a screw thread, which takes into the screw. The end of the screw fits 
into a hole in the piston, and when the axis through which the screw 
passes is caused to rotate the screw forces the piston along the case, and 
the piston forces out the dough or other substance at the conical end, 
where it may be forced or allowed to fall into moulds of the required 
form. The bottom of the case is formed double, in order that the 
kneading or mixing chamber may be heated by means of steam or hot 
water if required, the bottom of the case forming a sfand for the 
machine. Another part of the invention consists in making the 
kneading chamber and other parts of bread making machines of 
enamelled iron.— Not proceeded with. 

2571. Tuomas Forsyru, Manchester, “Metallic pistons.” — Dated 8th 
October, 1857. 

This invention consists in casting, forging, or otherwise attaching to 
the body or block of the piston a projection, which answers the purpose 
of the separate stop piece hitherto employed to close the joint of the 
packing or wearing ring as described in the specification of letters 
patent granted to the patentee Sth January, 1557. 








2572. Remt Nico.as Le@Enpre, Bourbonne les Bains, France, “A new 
combined system of publicity applied to beneficial purposes.”—Dated 8th 
October, 1857. 

This system of advertising consists in combining publicity with charity, 
so that the efliciency of the former shall be subservient to the latter. 
This is obcained by means of an advertising sheet combined with cards 
or ticacts of discount payable to bearer, which the issuer is bound to 
accept in part payment for goods, wages, or other demands.—Not pro- 
ceeded with. 

4. Tuomas Greps, Dublin, “ Photographic lens,”—Dated 8th October, 
1857 

This lens is most advantageously applicable as a substitute for lenses 
in ordinary use by photographers, and known as “ view lenses." ‘This 
lens is similar in several respects to ordinary view lenses. It has the 
same general outward form, also; it is a nearly achromatised compound 
of two lenses of crown (or plate) and flint glass, the inner surfaces of 
which are (by preference) formed of the same radius, one convex the 
other concave, 80 as to admit of the lenses being cemented as on ordi- 
nary view lenses. But the internal construction of this lens is essentially 
different to that of either ordinary view lenses or other photographic lenses 
extant, the crown glass taking the place of the flint, and the flint glass 
that of the crown. In this improved lens as compared with ordinary 
photographic lenses, and, as a necessary result of this transposition, both 
crown and flint lenses of this combination assume essentially different 
forms as compared with the corresponding lenses of other photographic 
compounds. The crown glass which in the ordinary view lens is doubly 
convex, becomes in this lens nearly plano-convex, usually slightly con- 
cave on one side, and the flint lens (asually concave on both sides) be- 
comes in this lens duply-convex on one side; also the inner or separating 
curves of the two lenses of the compound becomes inverted in its 
position, and much deeper in this lens as compared with ordinary pho- 
tographic lenses. The result being that this improved lens used as a 
view lens has its spherical aberration much more nearly corrected, and 
consequently it forms more distinct images of objects than either the 
ordinary view lens, or the front compound lens of a“ portrait combi- 
nation,” as occasionally d by photographers as a view lens, The 
patentee does not, however, limit himself in the use of his improved 
lens to that of taking views or of being used alone. The lens adinits of 
entering with advantage into combination with one or more other lenses 
of either similar construction to itself or of other or ordinary con- 
structions, The manner in which the patentee constructs his lens is as 
follows :—He forms a lens of crown (or plate) glass of ‘a suitable focus, 
and of a form approximating to that known as plano convex, one sur- 
face being slightly concave, Secondly, he forms a lens of flint glass one 
side (or surface) concave and (by preference) of the same radius of 
curvature as the deeper side of the crown lens, and the other or second 
side of this flint lens he forme of that curvature which will cause the 
lens to form with the crown lens previously described, a nearly achro- 
matised compound, or more strictly speaking, a compound corrected 
for active dispersion, and which second surface of the flint lens will 
necessarily be a convex surface, Lastly, he places together the two 
lenses, with or without a cement or fluid interposed, so that the surfaces 
of similar radii shall be adjacent. The compound or improved photo- 
graphic lens thus formed is placed in a similar position for use in respect 
of the outward general form as an ordinary photographic lens. 














2579. James Cocker, Liverpool, ‘‘ Wire.”—Dated Sth October, 1857, 


This invention of improvements in the manufacture of wire relates, 
First, to an improved mode of reducing wire iron to a sufficiently small 
size to admit of the metal being drawn at once down to the intended 
gauge of the wire, instead of causing the wire to be operated upon 
several times, as is now necessary before it can be brought to the re- 
quired size. In carrying out this part of the invention the inventor 
proposes to take several lengths of wire iron, or iron, or steel wire, or 
other metal rods or wire, and welds or otherwise secures them end for 
end in one long length, which is then to be wound on to a metal bobbin 
or reel, and heated until the wire iron or other metal rod or wire is 
brought to a proper state for rolling down, and while in a heated state 
the iron or other rod or wire, or wire iron is passed between rolls, and 
rolled down to the desired size, after which it will only be required to 
draw the wire once through the dies, for the purpose of finishing the 
same, and smoothing the surface. By this means several of the repeated 
drawing operations which have been heretofore required to reduce the 
wire to the desired gauge are dispensed with, thereby economising much 
time and labour, For heating the wire iron, or iron, or other metal rod 
or wire, he proposes to use an apparatus of a novel kind, and which 
forms the subject of a separate invention, for which he has applied for 
letters patent, but any other convenient plan of heating the wire may 
be employed if preferred. The next improvement relates to a novel 
method of hardening wire, and consists in winding it on metal bobbins 
or reels, and heating it thereon in any convenient manner, and then, 
while in a heated state, drawing the wire off the bobbins, and passing it 
direct into a bath of oil, or other suitable liquid, after which the wire 
may be tempered in the usual way.— Not proceeded with. 


2581. James Cocker, Liverpool, ‘‘Appar.tus for heating or annealing 


wire, wire tron or rods, or sheets of iron or other metals.”—Dated stu 
October, 1857. 

The improved apparatus for heating or annealing wire, wire iron, 
or rods, or sheets of iron, or other metals, and which forms the subject 
of the present invention, consists of a metal or other cylinder heated 
externally in any suitable or convenient manner, and through which 
passes a horizontal shaft or axle, which is mounted in two sets of bear- 
ings, that are capable of being raised and lowered when required. The 


wire, wire iron, or metal rods, or sheets are wound in long lengths upon 
bobbins or reels, which are placed upon the horizontal axle or shaft ; 
being loose on this shaft, they may with facility be pushed along the 
same into the heating cylinder, which is to be made long enough to 
admit from four to cight reels or bobbins, side by side. For the con- 
venience of introducing these bobbins into the heating cylinder, the 
outermost end bearing of the shaft or axle on which they are mounted 
must be lowered, and one or more of the bobbins or reels, charged with 
wire, wire iron, or metal rod or sheet, is placed on the end of the hori- 
zontal axle or shaft. The end bearing is then raised into its place again, 
so as to support the shaft with its charge, and the second innermost 
bearing is then lowered, and the end of the heating cylinder is opened, 
so as to admit of the charged bobbins or reels being pushed forward into 
the heating cylinder, which, when filled with bobbins or reels, must be 
closed, so as to keep in the heat. The inventor finds it advisable that a 
slow rotary motion should be given to the shaft while the bobbins are 
being heated, and when the wire or rod, or sheet metal, on the first or 
furthermost bobbin from the entrance of the heating cylinder is suffi- 
ciently heated, the end of the rod or sheet metal may be drawn through 
an opening, made in the side of the heating cylinder for the purpose, and 
pressed between rollers, whereby it will be reduced to a proper size or 
thickness, This rotary motion is given to the shaft to prevent it from 
becoming bent or distorted (while in a heated state) by the weight that 
is placed thereon. As the reels or bobbins are placed loosely on the 
shaft, they may be made to rotate thereon independent of the shaft, 
while the wire iron or rod, or sheet metal, is being drawn off. When 
all the rod or sheet metal is drawn off the first reel or bobbin, the latter 
must be moved out of the heating cylinder, to effect which object the end 
of the cylinders must be opened, and the innermost bearing lowered, so 
as to allow the bobbin to pass or be pushed along the shaft beyond the 
bearing. The next bobbin may then be drawn forward into the place 
of the first, and all the other bobbins also moved forward in a similar 
manner; the bearing may then be raised up again into its former 
position, so as to support the end of the shaft as before. The outermost 
bearing and the driving gear must then be removed from the shaft, after 
which the empty bobbin or reel may be lifted off. The above apparatus 
may be adapted in front of any set of rollscapable of rolling iron or 
other metals into sheets, or wire, or rods of such small size or thickness 
as would prevent them from retaining their heat a sufficient time to 
admit of their being rolled when heated in the usual way.—Not proceeded 
with. 

2584. James Wapswortn, Hazelgrove, near Stockport, ‘‘ Production and 
management of artificial light and heat, and in certain parts of apparatus 
applicable thereto.”—Dated 8th October, 1857. 

The kinds of light and heat to which this invention has reference are 
those produced by the burning of gas, or of the vapours of naphtha and 
other hydro-carbons, which are burnt like gas without the aid of wicks, 
and the parts of apparatus to which it applies are the burners used in 
the former case, and in the latter the burners and vapourising pipes or 
vessels of the lamps used or parts i diately ted therewith. 
The invention consists, Firstly, as applied to gas in deflecting and sub- 
dividing the jet or current of gas issuing from a burner by interposition 
of some body, such as a suitably-shaped piece of metal, whereby the 
stream of gas is partially dispersed, and more widely distributed, so as 
to bring it into contact with the adjacent air at more numerous points 
in order to its more perfect combustion. Secondly, in the arrangement 
and application of suitable apparatus for carrying into effect in a con- 
venient manner the above improved mode of burning gas, by supporting 
or suspending a wire, small rod, or other suitable instrument in the 
flame of the burner, Thirdly, as applied to the vapour of naphtha, or 
of any of the bodies, as hydro-carbons, in deflecting and dispersing the 
vapour as it issues from the chamber or pipe in which the vapourisation 
is effected, by interposing a piece of wire, needie, or some similar object, 
and also in regulating the admixture of air with the vapour, by making 
the air passages capable of being enlarged or contracted as occasion 
may require ; and, Fourthly, in the application to hydro-carbon vapour 
lamps of the wire or other deflecting agent before mentioned, and of 
convenient apparatus or parts for adjusting the same in the course or 
path of the jet or vapour, and of suitable valves or plugs to the air 
passages for controlling the admission of air.—WNot proceeded with. 

2594. See Class 3. 

2632. See Class 4. 

2587. PENNELL Hexsert ALLMAN, Mornington-place, Regent’s-park, * Valves 
and taps.”—Dated 9th October, 1857. 

This invention (which cannot be fully described without reference to 
the drawings) consists of various arrangements in which flexible or 
elastic fluid-proof material or fabric is employed between the fluid to 
be transimitted and those parts of the tap or valve by which the said tap 
or valve is opened or shut, the said fluid-proof material being of 
certain forms or configurations described. The patentee wishes it to be 
understood that he does not claim the exclusive use of such fluid proof 
material, as such has been used in various forms in the construction of 
valves and taps ; but he does claim the exclusive use of such material of 
the forms and shapes specified. The fluid-proof material may be 
leather, canvas saturated with india-rubber, or such similar materials, 
being flexible and fluid proof, 

2588. Ricuarp Davies, Newcastle-on-Tyne, ‘ Washing machines.”—Dated 
Vth October, 1857, 

This invention consists in the use of atub of any convenient shape, 
having a correspondingly shaped plunger or false bottom working 
vertically therein, such plunger fitting accurately the interior of the tub, 
and being perforated with a number of holes to allow the water to flow 
freely through it during its up and down movements,—WNot proceeded 
with, 

2590. Antorne Marte Porsart, Paris, “A machine for preparing wood to 
be reduced into pulp for the manufacture of paper, card, and pasteboard.” 
—A communication. — Dated 9th October, 1857. 

This machine consists of a cylinder revolving in bearings in a suitable 
frame, on the outer surface of which cylinder are solidly fixed metal 
indented fillets or bands, so as to have the surface of the cylinder 
suitably covered with projecting teeth, against which the wood is 
pushed, and thus submitted to the tearing or disintegrating action of 
the said teeth, whereby the wood will be reduced to a sort of filamentous 
material, or very rough pulp, which may be afterwards ground to the 
required fineness by ordinary rag pulp engines, or any other suitable 
machinery.— Not proceeded with. 

2591. Leon PusoL, Paris, ** Envelopes and letter-paper.” — Dated 9th 
October, 1857. 

The object of this invention is to afford a means of ascertaining the 
address of the party directing a letter without requiring the address to 
be visible on the outside of the letter. The invention is particularly 
useful for letters which, by illegible or incorrect address, or by any other 
circumstances, are to be returned to the party who directed them 

| without requiring the clerks of the post-office or others to open the said 

| letters in order to ascertain the address of the parties directing them, 

The inventor gives to the flap a peculiar form, which allows him to un- 
fasten a part of the said flap whilst the envelope still remains closed, so 

that po communication of the enclosed letter can be taken, The form of 
the said flap is that of the ordinary flap of an envelope, with the ex- 
ception of its having a lengthened end, either of an oval or other form, 
which appendix is to contain on its inner side the address or other 
known mark of the parties by whom the Ictte: is directed. The envelope 
being sealed in the ordinary manner, the said appendix is then sealed in 
the same way, and in such a manner that the said appendix may be 
easily unfastened or cut off from the envelope without injuring the seal 
of the envelope, or without destroying the address or mark on the inner 
side of the envelope. He applies the same principle to letter paper— 
viz., by applying the mark or direction on the inside of that part of the 
margin of the paper which is to lie uppermost on the back part of the 
letter when the paper is folded up as a letter: in this case no appendix or 
projecting part is required, but a part of the margin itself may serve 
for bearing on the inside the required direction, and this part being 
marked on the outside by any suitable sign, it has only to be cut off 
in order to see the direction without requiring any further opening of 
the letter. He calls his envelopes “ return envelopes,” and his letter 
paper “ return paper,”—WNot proceeded with, 

ae Epwakps, Dalston, London, “ Feeder.”—Dated 10th October, 





The patentee constructs his feeder in the form of a cornucopia, or of 
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end of the cornucopia is closed, with the exception of an aperture left, 
or formed in that part thereof, for the purpose of filling the vessel, and 
also for regulating the outflow from its narrow and tapered end. This 
tapered end is furnished with a small orifice, and has fitted to it or not 
(according to the uses to which it is,to be appropriated), an artificial 
teat or other like suitable article, a stop cock, nozzle, or spout, and when 
using the feeder for any other purpose than inhaling volatile medicines 
the small end is always the lower end of it, 

2611. Wittiam Epwarp Newton, Chancery-lane, London, * Apparatus for 
roasting or torrefying coffee or other substances,”—A communication.— 
Dated 13th October, 1857. 

The apparatus which forms the subject of the present invention has 
for its object to prevent the loss or escape of the aroma from coffee or 
other substanee, while undergoing the operation of roasting, and also to 
restore to such substances the aroma which they may have given off 
during such operation. This improved apparatus possesses the further 
advantages of effecting the washing operation more speedily than by the 
ordinary arrangements, and avoiding the risk of burning or over 
roasting any berries or particles of the substance under operation, The 
apparatus consists of a rectangular or other conveniently shaped case or 
vessel, divided into two compartments by a partition: the first of these 
compartments contains the apparatus for roasting the coffee or other 
substance, consisting of a conical vessel, at the smaller or lower end of 
which the fire place is situated; over this fire place is mounted the 
vessel for containing the coffee, &c., to be roasted, which vessel may be 
of a cylindrical, spherical, or any other convenient shape, and being 
mounted in bearings is caused to rotate by means of a handle outside. 
Over this rotating roasting vessel is adapted a bell-shaped or trumpet- 
mouthed pipe, something resembling a still head, the smaller end of 
which is bent over like the neck of a still head. The end of this bent 
pipe terminates in an opening made for its reception in the second com- 
partment. By this arrangement it will be understood that the aroma 
from the roasting coffee or other substance will pass through the bent 
pipe into the second compartment, which may be charged either with 
raw or roasted coffee, so that the coffee in this compartment will thereby 
become impregnated with the aroma escaping from the washing com- 
partments. The products of combustion from the fire place pass off by 
a separate flue or chimney at the back of the first compartment. As by 
the peculiar construction or arrangement of the apparatus all smell from 
the roasting coffee or other substance is prevented from escaping from 
the apparatus, it wi!l be evident that it may, at the same time, be made 
to serve as a stove for heating apartments, or for culinary purposes, while 
it is being used as a coffee roasting apparatus.— Not proceeded with. 


2613. MicnarL Henry, Flect-street, London, “ Apparatus for playing loto.” 
— Dated 13th Octeber, 157. 

The object of this invention is to render the game of loto more 
diversified and amusing. The apparatus proposed according to these 
improvements are cards of different colours, or bearing numbers of 
different colours, or on divisions, rows, or series of different colours, 
which are used with counters of corresponding colours, and also checking 
boards or tables presenting a set of numbers for each particular colour. 
A set of knobs or balls, each bearing a number, is used for calling the 
numbers from, ‘To exemplify a mode of using the improved apparatus 
in playing loto, the numbers of the knobs or balls are called of the 
different colours, and only such numbers on the cards are covered as 
correspond in colour as well as number, while by placing the numbers 
announced on the checking boards or tables errors are detected,— Not 
procecded with. 

2614, Cuarues Correy Atoer, Newburgh, United States, ‘‘ Furnace for 
smelting iron.”—Dated 13th October, 1s! 

It has been universally recognised that there is a practical limit to the 
capacity of such furnaces; and although it has long been known that it 
would be a source of great economy if the capacity of furnaces could be 
materially increased in some way suitable to the production of good iron, 
with the blast not exceeding the pressure usually employed, yet prior to 
this invention no plan has been produced which would accomplish the 
desideratum, ‘The object of the invention has been to produce a furnace 
for smelting iron, and having a capacity materially increased beyond 
that of furnaces as heretofore constructed, and at the same time pre- 
serving what is recognised as the proper relations of the blast to the 
charge. And to this end the invention consists in making the furnace 
of an elliptical or oblong form in the planes of its horizontal sections, 
from and including the hearth or crucibles upwards, and having two 
mouths (one at each end of the hearth) and one or more ranges of two 
or more tuyeres in each of the two opposite sides, so as to introduce the 
blast in the direction of the breadth of the hearth, 





2626. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, “ Producing 
firured paper to be used in teaching writing and drawing.”—A communi- 
cation, —Dated 14th October, 1857. 

This invention has reference to a peculiar system or mode of producing 
on paper or other fabrics letters, figures, devices, or designs, to be used 
as a means of conveying elementary instruction in writing or drawing. 
The invention consists in placing the paper to be operated upon with its 
face upon a zine plate, having the described letters, figures, devices or 
designs engraved thereon, either in relief or intaglio. A second metal 
plate having a smooth surface is then placed upon the back of the paper, 
and the whole is passed through a copper plate printing machine, or 
subject to pressure in any other convenient form of press. The paper 
on being removed from the press will be found to bear upon its surface 
an exact copy of the device engraved upon the plate. 

2647. Ricnarp Wriant, Brighton, “ Application of certain fluid and other 
matters to heating purposes, and in apparatus for the same,”—Dated Lith 
October, 1857, 

This invention relates, First, to the application of certain fluid and 
other matters to heating purposes. In applying this invention the in- 
ventor encloses oil or fatty matter in tubes or channcls of circulation 
carried to the point it is desired to heat, and placed in communication 
with a peculiar construction of fire box hereinafter described by which 
the oil or other matter is heated. The tubes or channels of circulation 
are formed, disposed, and arranged according to the purpose for which 
they are applied. The fire box or furnace by which the oil is heated is 
somewhat similar to the tire box of a locomotive engine having a double 
easing containing the fiuid oil, and in addition thereto a series of tubes 
which communicate between opposite sides of the double casing, and 
forms a free passage for the oil, These tubes pass through the body of 
the fire in the fire box and are therefore in direct contact with the red 
hot coke or other fuel of the fire; they are ;laced at such distances apart 
as not to separate the coke or coal so much as to interfere with the 
proper burning of the fire. . The oil in the coils or channels of circula- 
tion transmitting the heat to the object or space to be heated s placed 
in communication with the fluid space round the fire box (and conse- 
quently with the five tubes before mentioned) in such manner that a 
cireulation of the oil is produced through such fluid space or tubes pass- 
ing away to the object to be heated, and returning after perform ing its 
office to again take up more heat to be similarly transmitted, and so per- 
forming a continuous circulation, To facilitate the circulation of the 
oil the inventor sometimes applies a screw or other mechanical means, 
By using oil or fatty matters as the medium of heating, he is enabled to 
transmit a high heat without generating any pressure in the coils or 
channels of circulation, and moreover the tubes both of heating and 
transmission are not subject to internal corrosion, but on the contrary 
are preserved by the presence of the oil or fatty matter. The inventor 
applies this system of heating to the generation of steam, desiccation, 
heating rooms, and to heating purposes generally. In its application to 
the generation of steam in locomotives he constructs the fire box of the 
engine as described, from which he carries a number of tubes through 
the body of the boiler containing the water ; the heated air passes from 
the double casing of the tire box at the high level, and returns by a 
return channel at a lower level to the lower part of the fire box casing, 
and thus keeps up a continuous circulation of the heated oil, and so 
transmits the heat to generate steam from the water. In the upper part 
of the body of the boiler is placed a number of flue tubes in communi- 
cation with the fire box and smoke boxes in the usual manner. A small 
pressure may be generated in the oil chamber and tubes if necessary by 
loading a safety valve as may be required. The heat of the fire should 
be so managed as not to allow this valve to blow off and so waste the oil; 
a great pressure of steam may, however, be obtained without generating 
pressure in the oil chamber at all, In applying the circulation of this 
heated oil and fire bex he sometimes applies the circulation of the oil 





heated by circulating in the tubes passing through the fire alone, and by 
which oil the heat is transmitted to a distant purpose, while at the same 
time the external heating surface of the fire may be applied to another 
heating purpose in presence of or in contact therewith.—Not proceeded 
with. 

2648. Davip Gurnee and Jostan Vavasseur, New Park-street, South- 
wark, “ A machine for cutting, chipping, or rasping dyewoods, or other 
similar fibrous substances, for the purpose of obtaining extracts.”—Dated 
16th October, 1857. 

The patentee claims the putting the cutters on a drum or cylinder to 
work on a vertical shaft and the placing of several troughs and feeds 
round the same, having one side bevelled against the drift of the cut. 

2649. Joun Wrigut, Sheffield, ‘‘ Preparing or treating strips of steel for 
hardening and tempering.”—Dated 16th October, 1357. 

This invention of preparing strips of steel for hardening and tem- 
pering, consists in drawing them through a hot meta! or fire clay tube to 
heat the strip, and at-the same time applying a sufficient tension to the 
strip of steel to straighten it while hot and keep it straight during the 
operation. For this purpose the patentee winds the strip of steel to be 
hardened on a drum, from which it is drawn off to be passed through the 
heating tube. To this drum he applies a friction brake whereby to 
oppose its rotation with a force necessary to create the required tension 
on the strip. The metal or fire clay tube is heated by a suitable furnace, 
and is of a sufficient length, and kept at such a temperature, that the 
strip acquires the degree of heat necessary in passing through. On 
leaving the tube the strip is conducted down into an oil reservoir or 
vessel of liquid to harden it under a roller therein, from thence it is 
drawn over a tempering furnace or hot plate and on to a drum, on which 
itis wound up. This latter drum is driven by any suitable power, and 
exerts the force necessary to draw the strip of steel through the whole 
operation. 

2653. Ricuarp ArciipaLD Broomay, Flect-street, London, “f Apparatus for 
scoring games and points at games.”—A communication.—Dated 16th 
October, 1357. 

In public establishments and others where games are played, there 
are certain necessary articles, such as match and cigar holders, marks, 
&e., and much inconvenience arises from these articles being separate. 
This has suggested to the inventor the construction of a scoring appa- 
ratus in which a cigar holder and match holder are combined. This 
apparatus consists of a box or case with two sets of dials, one on each 
side; atone end is a holder for cigars, and at the opposite end a match 
holder; there are also rests for holding lighted cigars. The dials show 
five sets of figures, and there is a separate dial for the games, The first 
set of figures comprises the numbers 1 to 9; the second set the tens, 
10, 20, 30, and soon up to 90; the third the hundreds, from 100 to 
400; the fourth 500, and the fifth 1,000. A pointer is fixed on the 
same axis opposite the dial on both sides, and for every set of figures there 
is on each side a separate pointer. By turning the pointer to indicate 
any particular score on one side of the apparatus, the same score is 
indicated to the adversary on the opposite side, A drawer is provided at 
the bottom of the scorer for holding cards, counters, &c, The whole 
forms a very useful, convenient, and portable apparatus —Not proceeded 
with, 

2671, MicuARL Henry, Fleet-street, London, ‘‘ Machinery for unmaking 
rope or cordage.”—A communication.—Dated 19th October, 1857. 

The object of this invention is to perform the first stage of the 
reduction of old rope to its original fibre, namely, to effect the separa- 
tion of the strands. It consists in a rotating roller head carrying two 
feed rollers, having their axes arranged perpendicularly to, and on 
opposite sides of its own axis of rotation, combined with a pointed 
mandril arranged in line with the said axis of rotation. ‘The rope being 
conducted between the rollers, the rotation of the rollers in the head 
drives the rope upon the point of the mandril, while the rotation of the 
head upon its own axis gives the rope arotary motion in contact with 
the mandril in the opposite direction to the lay of the rope, by which 
combined operation the strands are parted in an easy and effectual 
manner, 

2673. Epwarp Cockry, Henry Cockty, and FRANCIS CHRISTOPHER CocKEY, 
Frome Iron Foundry, Somersetshire, ‘‘ Regulating the flow of fluids.”— 
Dated 10th October, 18% 

This invention relates to a peculiar construction and arrangement of 
valve, with modifications thereof, for the obtainment of a simple and 
easy mode of directing the passage of gas to and from the various 
vessels employed in its manufacture, and for the purpose of altering the 
direction of its flow when requisite, The valve, which may be modified 
in its construction without deviating from the principles upon which it 
is constituted, consists of two cylindrical boxes or cases, the faces of 
which are accurately ground so as to fit gas tight over each other. The 
lower box is subdivided into a number of cells or chambers, by means of 
radiating divisions cast therein, and each chamber is furnished with an 
outlet or inlet pipe, which communicates with the purifier or other 
apparatus employed in gas making. A small pipe is also fitted into the 
bottom of each chamber, for the purpose of drawing off the tar or other 
deposits therefrom. The upper box is also constructed with a number 
of cells or chambers, but of a size large enough to cover or embrace 
any two contiguous cells in the lower box, in which it rests, and turns 
perfectly gas tight. It will thus be obvious that any two contiguous cells 
in the lower box with their respective outlet or inlet pipes can be readily 
brought into communication, by simply turning the upper box in one 
direction or the other, thereby effecting a change in the direction of the 
flow of gas, as circumstances may require it to be directed to one or 
other of the apparatus employed in its manufacture. By a simplified 
modification of this valve an efficient bye pass is obtained. 

2674. WitutaM Epwarp Newton, Chancery-lane, London, ‘‘ Drawing 
rollers,”—A communication.—Dated 19th October, 1857. 

Efforts have frequently been made to employ india-rubber as a cover- 
ing for rolls, but thus far without success, the electricity developed by 
this substance rendering it unsuitable for the purpose. Were it not for 
this quality, no substance would be better adapted to the purpose, on 
account of its peculiar elasticity and durability. This invention has for 
its object to divest the india-rubber of this power of generating and re- 
taining electricity, and consists in incorporating therewith a portion of 
pulverised plumbago or black lead previous to vulcanising, the india- 
rubber being otherwise prepared in a manner at present well known, 

2676. See Class 2. 

2684. CuaRLEs Toot and WitLiAM WatTKIN Wynnxg, Burton-on-Trent, 
** Refrigerator or apparatus for cooling or attempering liquids.”—Dated 
20th October, 1857. 

This invention refers to causing pipes or vessels made of metal or any 
suitable material to move, instead of lying dormant. The patentees pre- 
fer the rotary motion in most instances, but do not confine themselves to 
one particular plan in causing the said pipes or vessels to move or rotate. 
They employ suitable liquids or substances moving through them or over 
them, as the case may be required. This invention, as will readily be 
seen by reference to the drawings, but not otherwise, can be used with or 
without coolers, The vessel in which the pipes are caused to rotate is 
placed in a suitable position, where it will be entirely exposed to the 
atmosphere, and has a suitable cover moved by counterbalance weights 
or otherwise. On the top of the cover is fixed a tube of suitable length 
and size, containing a fan or blower moved very rapidly with suitable 
machinery, for the purpose of carrying the steam off which arises from 
the liquid contained in the vessel, The method of working this refrige- 
rator is as follows :—The liquid to be cooled or attemperated is caused to 
flow into the said vessel or vessels; the machine is set in motion by 
suitable machinery, with the cooling or heating power passing through 
the pipes which are to rotate ; or the action may be reversed, in which 
case the cooling or heating power may be put into the said vessel, and 
the liquid to be attemperated caused to pass through the said pipes. 
When the liquid is sufficiently attemperated, it is then allowed to flow 
off through suitable taps into the fermenting tuns direct, if it is wort, 
and thereby save the necessity of fixing coolers; but if it be any other 
liquid, it is allowed to flow into any suitable vessel placed for its recep- 
tion. The invention includes several modifications. 

2660. RicHaRD ARCHIBALD BrooMAN, Fleet-strect, London, ‘ Pipes.”—A 
communication.—Dated 17th October, 1857. 








This invention consists in the following methods of forming the joints | 


of pipes for conveying water, gas, and other fluids, According to one 
arrangement, one of the pipes which is to be connected is formed with an 
enlarged end, terminated by a recessed flange, into the recess of which a 
ring of vulcanised india-rubber is placed, and against this ring a circular 





plate is tightly screwed to the flange. The second of the two pipes to be 
connected is then forced through the ring, which is of such an internal 
diameter as to admit the said pipe, and grasp it tightly, forming with it a 
fluid-tight joint. If the two pipes thus connected are to be subjected to 
longitudinal action only, the circular plate may be plain, but if they are 
to be subjected to transverse strains, the plate may be formed with a 
funnel-shaped flange, spreading outward from the packing ring, Ac- 
cording to another arrangement, the enlargement of the end of one of 
the pipes may be dispensed with, and a boxed flange formed on the pipe, 
into the recess of which flange a ring of yuleanised india-rubber is forced, 
and is there held by the boxed sides of the recess. The end of the 
second of the two pipes to be connected has a small circular shoulder 
screwed upon it, and a loose circular plate, which comes against this 
shoulder, is placed around it. Between this plate and the flange of the 
first pipe a ring of india-rubber with convex sides is placed, and the plate 
and flange are then screwed tightly together. If the hole in the loose 
plate is made to taper, the two pipes, which are connected as before 
described, will be capable of moving more or less at an angle to each other 
without opening the joint. The hole of the plate may be made cylin- 
drica] if this provision is not necessary. 








ExrietD Facrory.—The sum of £352,583 has been expended at 
Entield (small arms) Factory between January, 1854, and the present 
time; namely, £91,618 for buildings, £68,653 for machinery, 
£48,692 for stores, £7,048 for salaries, and £135,132 for wages. 
26,739 musket rifles (pattern 1853) made by machinery and com- 
plete were delivered into store up to the 31st of March last, and parts 
of arms and materials, equal to some 10,000 finished rifles, are “in 
various stages of progress.” 

Foreign Jotrrincs.—The Palace of the Tuileries is about to 
undergo a complete repair. The works will last until the winter, and 
it is thought that, in the meantime, the Emperor and Empress will 
take possession of the Palace of the Elysee.—The imperial steam 
yacht Aigle, which is building in the port of Cherbourg, will be 
258 feet long. She is to be a paddle steamer of 500-horse power. It 
is said that the Aigle will be a model of naval architecture.—Russia 
has consented to the construction of three lines of railway between 
the Black Sea and the Caspian, all three starting from Tiflis. 

Masters AND Men.—The unwearied Mr. Mackinnon has been 
again drawing the attention of the House of Commons to the report of 
the select committee of 1856, appointed to inquire into the expediency 
of establishing equitable tribunals for the amicable adjustment of 
differences between masters and operatives, and moved for leave to 
bring in a bill to enable masters and workmen to form councils of 
conciliation and of arbitration, The hon. member observed that, 
under the present Jaw, the magistrates were called upon to decide 
questions about which they knew nothing, and their inclination was 
generally to support the master, He was the chairman of the com- 
mittee by whom the subject had been investigated in 1856, and all 
the operatives examined by that committee were in favour of the 
establishment of councils of conciliation. Mr. Walpole having ex- 
pressed his opinion that facilities might well be offered for referring to 
arbitration disputes between masters and workmen, leave was given 
to bring in the bill. 

Boranic GARDEN AT ADELAIDE.—A botanic garden has been 
formed at Adelaide, South Australia. An official paper states that at 
the close of 1856 about eight acres had been trenched, laid out, and 
partially planted; also that a wide and irregular watercourse had 
been cut through the grounds. The funds at the disposal of the com- 
mittee of 1857 have allowed this channel to be widened into lakes, the 
earth removed from which has filled up the numerous holes, swampy 
parts, and other irregularities. The portion laid out in 1856 has been 
more fully planted and surrounded with various edgings; in addition, 
a rosarium has been formed, also compartments fur medical plants, 
textile plants, bulbs, grasses, &c. Three acres have been annexed to 
the garden at the south-east corner. These have been completed, and 
the part formerly set aside as a reserve or nursery has been blended 
with the ornamental grounds around it. Cases of plants and seeds 
have been received from Germany, England, Sydney, Melbourne, and 
the Cape of Good Hope; while numerous other plunts have been pur- 
chased in the colony. Extensive orders have also been sent for other 
supplies, and the garden has been enriched by contributions from a 
great number of gentlemen. The public were admitted first on 
October 4th, when 634 persons inspected the garden. The number of 
visitors to the close of 1857 was 12,332. 

Sream Coats.—The report made by the Hon, Captain Denman, to 
the Admiralty, in June, 1855, on the trials made by him in her 
Majesty’s steam-yacht tender Elfin, to test the merits of Prideaux’s 
self-closing furnace-valve door, has just been printed. ‘The results 
were as follows:—-With West ilartley coal, which gives out an ex- 
ceedingly dense and black smoke, the period during which dense 
smoke issued from the funnel was reduced about one-half in point of 
time; and its density was also diminislied very considerably. With 
common Welsh coal, when firing, the smoke lasted with the common 
doors four minutes, and with Prideaux’s doors two minutes; so that, 
allowing for the time when the doors must necessarily be open in 
either case, Mr. Prideaux may be said to have completely done away 
with the smoke. The temperature in the stoke-hole was found to be 
about four degrees lower with Prideaux’s than with the common doors ; 
but if the smoke and ashpit doors were fitted on this plan, a greater 
reduction of temperature would be obtained. During ten days that 
the Elfin was daily running from Osborne to Portsmouth and back in 
the morning, and trom Osborne to Southampton and back in the after- 
noon, a careful comparison of the consumption of coal gives a saving 
of 8 per cent. in favour of Mr. Prideaux’s doors. This large saving 
would, no doubt, be much more considerable if Mr. Prideaux’s appa- 
ratus were fitted to some vessel keeping up steam for long periods. 
A propos of this subject, we observe that a deputation of members of 
Parliament and gentlemen connected with the steam-coal interest of 
the North of England and South Wales had an interview, on Friday, 
with the Admiralty, with the view of soliciting further inquiry into 
the comparative properties of the North and Welsh coal tor steam 
purposes. 

Tue Evectric TeLeGrarn AND Tite INDIAN CAMPAIGN.—Pari 
passu, from post to post it has moved on with our artillery, and 
scarcely has the Commander-in-Chief established his head-quarters at 
any spot where he intended to stay fora few days when the post and 
wire were established also. The telegraph was brought into com- 
munication with the Governor-General at Allahabad, with Outram 
at the Alumbagh, with Calcutta, Madras, Bombay, and the most 
remote districts over which the system is distributed. It is mainly to 
the zeal, energy, and ability of a young officer of the Bengal Engineers, 
Lieut. Patrick Stewart, that these advantages are due. He is assisted, 
it is true, by a few men, but he it is who devises and superintends the 
execution and the extension of the line from place to place. At one 
time his men are chased for miles by the enemy’s cavalry—at another 
time they are attacked by the Sowars , and they and the wires are cut 
into pieces—their electric batteries are smashed by the fire of a gun, 
or their cart knocked to pieces by a round shot, but still they work on 
—creep over arid plains, cross water-courses, span rivers, and pierce 
jungles, till one after another the rude poles raise aloft their slender 
burden, and the quick needle vibrates with its silent tongue amid the 
thunder of the artillery. While Sir Colin Campbell was at Cawnpore, 
he could learn from ‘Sir James Outram the results of an attack 
before the enemy had disappeared from the field. As he advanced 
towards Lucknow, the line was carried with or soon after him; a 
tent was pitched near his, a hole was dug in the ground and 
filled with water, and down dropped the wire from the pole stuck 
up in haste, dived into the water otter-like, the simple magnet 
was arranged, the battery set in play, and at once the steel 
moved responsive to every touch. Owing to the extreme dryness 
of the atmosphere and the power of the sun—which at this season 
bakes the earth like a brick, the insulation of the current 1s 
nearly complete. The wire is thick, und is not protected by non- 
conducting coatings of any kind; it is twisted round the top of a rude 
pole, 15 or 16 feet high, and, under ordinary states of the atmosphere, 
it is found to answer perfectly.—7imes. 
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Last week’s report upon the iron trade is fully maintained this week. 
There are a few more orders afloat; and one in particular, for 1,(00 
tons of finished iron for the Madras Railway that will come into 
South Staffordshire, is looked for with some pleasurable expectation 
by some leading houses who have tendered for it. The specifications 
are of a very attractive character. 

America reports that she can buy at Liverpool at least 5s. below 
list prices. ‘Irade houses, therefore, are getting little thence. 

Pig iron is being sold at low rates at sales of bankrupt estates, yet 
there is more inquiry for hematite ore for making pigs. 

The coal trade is inclined to languor, but prices remain unaltered. 
West of Dudley they are as follows:—Best, 11s.; commun, 9s.; 
lumps, 7s. Gd.; and fine slack, 2s. 6d. per ton at the wharves. 

In the general trades of Birmingham and Wolverhampton there is 
a slight improvement. ‘Tin has gone up 5s. per ewt. 

The stock locksmiths at Wolverhampton are, it is feared, about to 
strike against a reduction of wages. 





MORE TRUCK CASES. 

On Wednesday, at Wolverhampton, nine informations were laid 
against Joseph Harrowsmith, butty, at the Rough Hay Colliery, 
belonging to Mr. Charles Perry. Mr. Claydon was tor the complaint, 
and Mr. Duignan for the defence. The colliery in question, being 
situated out of the district of the stipendiary justice, the case was 
adjourned for three weeks for the attendance of another county 
magistrate. 

Joseph Caswell, a butty collier in the employ of Messrs. Grocutt, 
was summoned by John Smith, a sinker, for paying him in truck in- 
stead of the current coin of the realm. Mr. Claydon appeared for the 
complainant, and Mr. Owen, solicitor, for the defendant. From the 
evidence of Smith it appeared that he had 18s. 1}d. due to him for 
wages, and that he received 9s. in cash, and the remainder in goods, 
from Messrs. Grocutt’s tommy shop. The case was not an aggravated 
one, and Caswell was fined 50s. and costs. 

ANOTHER TRUCK CASE. 


Enoch Meacham, a butty collier in the employ of Messrs. Hickman, 
ironmasters, of Bilston, was summoned by Edward Gough, a miner, 
for paying him in grocery goods instead of the coin of the realm. 
Mr. Clay appeared for the complaint, and Mr. Bartlett for the de- 
fendant. Edmund Gough, sworn, said that, on the 10:h of March 
last, he had about 20s. due to him for wages, and that his wife re- 
ceived a cheque from the pay office for 20s. on the Dudley Bank, 
Jane Gough said that she received a cheque from George Pitt, clerk 
to Messrs. Hickman, and that she took it to the shop and received 
5s. in cash and 15s. in goods. Mr. Bartlett, with whom Mr. Owen 
now acted, said that, on a previous occasion, when he appeared for the 
complaint, it was agreed that the cases against Messrs. Hickman 
should be settled by an arrangement, a condition of which was 
that £5 should be paid over to the poor box. This was done, 
and the complainant, he alleged, had received some £7 or £8 by 
virtue of that agreement, yet now instituted further proceedings. 
Mr. Bartlett distinguished the course which was being taken, as did 
also Mr. Owen, who on the previous occasion appeared for the defence, 
and agreed to the arrangement referred to, joined in condemning the 
course which complainant was now taking. Gough was put into the 
box, and acknowledged that he had received £6 on account of the 
previous settlement. George Pitt proved paying Mrs. Gough a 
cheque for 20s., which he said she could have had cashed at the bank, 
or the office, instead of going to the shop. The cheque was produced, 
and on the back was endorsed “ 15s. G. 5s.C.” Mr. Leigh asked Pitt 
if he understood what the endorsement on the back of the cheque 
meant, and Pitt, after the question had been repeated three times by 
Mr. Leigh, said he did not understand it. Mr. Leigh then recalled 
Mrs. Gough, and, in answer to his inquiries, said she was obliged to go 
to the shop, or she would not have done so. In giving the decision of 
the Bench, Mr. Leigh said there must be a conviction; he did not 
believe Pitt, when he told him that he did not understand the mean- 
ing of the endorsement on the cheque; he thought the statement of 
Mrs. Gough true, and that she was compelled to go to the shop; the 
penalty therefore would be £5 and costs, 5s. to go to the informer. A 
second case against Meacham was withdrawn on payment of 21s. 


INFRINGEMENTS OF THE COAL MINES INSPECTION ACT, 

At the same police court, Thomas Webb and Farnell Dando were 
summoned by Lionel Brough, Esq., her Majesty’s Inspector of Mines 
for South Staffordshire, for not using sufficient timber in the pit, in 
which they were the charter-masters. Mr. Bolton, solicitor of Wol- 
verhampton, appeared to support the case, and Mr. Duignan, solicitor 
of Walsall, for the defendants. Mr. Bolton, in opening the case, said, 
he was sorry he could not bring the masters instead of the men to 
answer to this case, but he trusted the day was not far distant 
when such weuld be the law of the land. The defendants, he 
said, were charged by Mr. Brough with not using a suflicient 
quantity of timber in the pit in which they were the butties or 
charter-masters, and in consequence of such neglect on their 
part, four unfortunate men were so injured on the 3rd of April 
last that they died in consequence. Mr. Bolton then called Mr. James 
Cepe, mine agent to Messrs. Rose and Fletcher, the owners of the pit 
where the accident occurred ; but Mr. Cope’s opinion was, that the 
defendants could not have foreseen the accident, and therefore he 
could not blame them in the matter. Lionel Brough, Esq., was the 
next witness: he stated his belief that the accident would never 
have occurred if any reasonable caution had been used. He, Mr. 
Brough, went down the pit immediately after the accident, and found 
that there was not a sutlicient quantity of timber to keep the roof of 
the pit from falling in. In answer to Mr. Duignan, Mr. Brough said 
he gave his evidence before the coroner and jury, and the verdict was 
accidental death. There had been two inquests before two different 
coroners and juries, and the same verdict had been returned. The 
next witness was Thomas Braunagen: he said he worked in the pit 
in question on the day of the accident, and that he complained to the 
defendants of there not being a sufficient quantity of timber in the pit. 
This witness said he was also examined before the coroners and jury. 
Mr. Bolton said that was his case. Mr. Duignan said that he con- 
sidered his clients had been taken undue advantage of by Mr Brough. 
The case had been before twenty-four respectable jurymen and two 
coroners, and Mr. Brough now sought to impugn their decision and 
ask the bench to convict his clients. Mr. Duignan then called Joseph 
Lunn, the doggy of the pit, John Harvey, and Henry Dolman, two 
miner-, who gave their opinion that the accident was purelwacci- 
dental. Mr. Leigh said that the evidence of Mr. Brough and his 
Wituesses clearly brought the case home to the defendants. Mr. 
Brough would not have been sent to inspect the mines in this district 
unless he had been quite competent to fulfil the duties of the situation 
entrusted to him. ile was sorry the act of Parliament under which 
this conviction must take place only empowered him to fine the 
defendants 40s., where there had been such neglect and sacrifice of 
human life. Ifa sweep sent a boy up a chimney to sweep it he was 
fined £5, yet these men must escape by paying 40s., where they had 
been the cause of four unfortunate men losing their lives. “After 
sume further remarks the fine of 403. was inflicted. 


GIGANTIC IRON-MAKING SCHEME— PROFITS 45 PER CENT. 
Until the late suspensions and failures from “ circumstances over 


it was thought in South Staffordshire that making iron was synony- 
mous with making gold; and the illusion does not seem to be yet 


dispelled. We have seen one of the very few prospectuses hitherto 
issued of a gigantic coal and coke company (limited) that promises a 
profit of no less than jorty-five per cent, to those persons who should 
be fortunate enough to obtain shares. 

In these days of two per cent. for money and the making of iron 
at a loss, such an offer comes to us with all the relief which is excited 
by the prospects of bankruptcy and poverty being succeeded by 
prosperity and affluence! 

Desirous that our readers should be able, for the small sum that 
they will pay us for this copy of Tur ENGmeer, to possess all the 
information upon this El Dorado that we ourselves possess, we append 
the following particulars abstracted from the prospectus, which is, no 
doubt, a legitimate one, but to which no name is yet appended. ‘The 
property is evidently of rare value, and, with sufficient capital, might 
be made to yield a high per centage; but the figure quoted is so high 
that we may be pardoned if we venture to express a doubt upon the 
probability of its realisation. 

To circumscribe the boast of the transatlantic republican, who 
says that in comparision with the place of stars and stripes “ Europe 
is nowhere,” should this forty-five per cent. be realised, in comparison 
with the Forest of Dean and South Wales, South Staffordshire 
would be more remote than ** nowhere.” 

A careful analysis, however, of the prospects before us would lead 
to the inference that there is ** not a kiss to choose” between the old 
haunt of the Saxon boar or that of the courtly deer. With reference 
to one of the two blast furnaces already erected, and from which 
1,200 tons of “excellent iron” has been already manufactured, the 
prospectus candidly informs us that it is “ blown out, in consequence 
of the present depressed state of trade.” 

It is proposed to erect other six furnaces at an annual profit of 
£50,000. What todo? Why, to help furnaces Nos. 1 and 2, to be 
sure. And what are furnaces Nos. 1 and 2 doing? Nothing! Why 
that is just what fifty furnaces are now doing in South Statfordshire. 
and I know not how many elsewhere. Precisely. 


Nevertheless, we doubt not that but for these same occurrences 
“ over which we have no control,” and which have almost dried up 
so many of the joint-stock dairies in different parts of the kingdom 
and rendered the peculiar milk which they supply so difficult to be 
obtained just now—so firmly seated was the conviction that to realise 
a fortune it was simply necessary to make iron—this prospectus would 
not now be before the public. The toad has therefore “a jewel in 
its front” yet. In other words, if the “crisis” had not come we 
should have been unable to point our readers to an investment to 
realise “ forty-five per cent. per annum protit.” 

In keeping them so long from the prospectus itself, our readers will 
think that we have tantalised them sufficiently; and their imagina- 
tions have already pictured the rush that will be made for shares by 
“ peers and porters, priests and ladies.” 

Now then for our abstract of the prospectus :— 

The capital which is proposed to be raised is £600,000, in shares of 
£5 each. 

The objects of this company are to lease or purchase mineral tracts 
in the Forest of Dean and South Wales coal fields, and to work or 
raise the mineral products of the same. ‘The properties upon which 
it is proposed to lease the operations of the company are, first, the 
Abercarn Colliery, situated on the Western Valleys Railway and 
Monmouthshire Canal, and about nine miles from Newport, and 
comprises 1,300 acres of coal field already open and in work, with an 
expenditure of £20,000; this colliery, it is alleged, would return 15 
per cent. upon the whole capital proposed to be raised by the company. 
Secondly, the Eastern Iron Mime in the Forest of Dean, near 
Coleford, of more than 300 acres of iron ore ground. There are now 
four shafts sunk to the ore, and raises 800 tons per week, at a total 
cost of 5s. 6d.aton. Thirdly, the Deanes Meend Iron Mine, on the 
Cinderford side of the forest, comprising 150 acres of unbroken mine 
ground. It is computed that this ore could be sold at 12s. per ton 
at the pit, which would leave a protit of 8s. per ton, and calculating 
the weekly get at 1,000, would yield £20,000 per annum. Both 
these mines are to be connected with the South Wales Railway. 
Fourthly, the Hawkwell Colliery, being upwards of 240 acres of the 
Coleford High Delf Seam (two shafts sunk), at a calculation of the 
protits of this colliery it would yield, say, 2,000 tons per week at a 
protit of 2s. per ton, or £10,000 per annum. Fifthly, the two blast 
furnaces called the Sudely Furnaces in the Forest of Dean, on the 
South Wales Railway, complete and now ready for work, capable of 
turning out 250 tons per week. They have been completed a few 
months only and one of them has been in blast, and about 1,200 tons 
of excellent iron made. It was blown out in consequence of the de- 
pressed state of trade. Sixthly, the Tingle’s Level Iron Mine, and 
the Quidchurch Level Colliery, conveniently situated for the use of 
the furnaces. The promoters of the company, who are the proprietors 
of these properties, propose to transfer them to the company for 
£210,000, retaining shares to the extent of one half of the purchase 
money, or £105,000. After “affirming most unhesitatingly that no 
such opportunity of investment has ever been offered to the public in 
coal and iron mines actually proved to be of, first class quality,” the 
prospectus goes on to state that the profit from the manufacture of 
pig iron is estimated, on the report of Mr. Robert Mushet, at from 
22s. 6d. to £2 per ton when purchasing materials. ‘Taking the 
production of iron at the Sudely Furnace at 300 tons per week or 
15,000 per annum at 22s. 6d. it would give £17,550 protit. This is 
calculating that each mine should sell to the furnaces as to any other 
customers. The iron made in the forest is the finest in the kingdom 
made from coal or coke; the cost of the ore is less than in any of the 
great iron making districts. Coke could be supplied from Abercarn, if 
necessary, to any extent, and iron ore sent from the forest as back 
carriage to the great Welsh Iron Works, where a constantly in- 
creasing scarcity of iron ore will insure a continuous and steady 
demand. It is proposed to erect three blast furnaces near the Deanes 
Meend Iron Mine and the Hawkwell Colliery, and ten acres of land 
adjoining a reservoir of water have been arranged for with the Crown 
and in connexion both with the main line of railway and also the 
tram road through the forest. These will produce 450 tons of iron 
per week, and at the calculations before given will yield a profit of 
£25,000 per annum. It would be also desirable to erect three blast 
furnaces at Abercarn so as to make the most profitable use of the 
material raised there. There will always be a large quantity of fine 
slack made, which will make excellent coke and yield 70 per cent. 
of coke forthe ton of iron. There wiil also be a considerable quantity 
of ironstone raised, as a bed is situated in the roof of the deep coal, 
and got with it; other measures may be worked at a small cost 
without interfering with the get of the coal. Besides this the position 
of Abercarn will be very favourable for obtaining Forest of Dean 
ore at a very low rate of carriage, when the Pontypool, Usk, and 
Coleford Railway is completed; and all these considerations render 
the erections of furnaces very desirable. The best quality of pig iron 
made in South Wales realises very high prices, as much as £5 5s. at 
the works, and iron made from these materials would be second to 
none produced in the district. The profits will bear a comparison 
favourably with the Forest of Dean. But assuming them to be the 
same, it is clear that with an expenditure of £12,000 for three 
furnaces an increase of £25,000 per annum could be assured besides 

improving the profits of the various works supplying the material to 
the furnaces. The different works would be in such a state as would 
enable the materials to be supplied for the furnaces as they are ready 
to use them, and in twelve months the whole could be in operation, 
while the Sudely Furnaces could be put in blast at once. When the 
works are in full operation the total profits, as based on the estimates 
of appended reports, will not be less than a total of £136,000a year 
or 45 per cent. on the capital of the company. We have given the 
promoters of this scheme the benefit of a very conspicuous adver- 
tisement ; perbaps they will now send us their address, when we shall 
be able to charge them scale, and they will no doubt wiliingly pay 
us. 

A fitting addendum to the above is the following :—At the sale of 





which we have no control,” as the circulars apologeticaliy phrased it, 


Messrs. Riley’s stuck, at the Highfields works, on Monday, pig iron 
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(of which there were upwards of 2,000 tons) fetched the following 
low prices: 





Colbourn’s white os ee of ef ef £3 5 Oper ton. 
Seger a5 ae ee ae 350 » 
Millfield’s grey .. .. ob se oe 340 » 
Ditto white se we ws 00 se 80 os 216 0 ,, 
Hopkins’s grey .. 6: oh < ae 338 8 w 
Bennett's a os 48 a 211 0 » 
Hopkins’s white... .. .. oo es 210 0 ,, 
Toll End white .. .. oe «0 ee 280 y 
D+ ve a0. oe 0-40 “@ + 370 w 
Hickmans’ white .. .. os ee 17 0 , 


Perhaps also it would not be out of place to add here that the 
Liversedge Iron Company is in course of winding up, a petition for 
that purpose having been presented by Mr. William Gray. It is ex- 
pected to be heard to-day (Friday). 

THE MANUFACTURE OF IRON. 


In the concluding article upon the “ History of the Iron Manufac- 
ture of England,” published in the Birmingham Journal, we find the 
following :— 

Blooming Machines.—The machines which have been patented for 
aiding the mechanical treatment which is the last step in the pro- 
duction of wrought iron, are very different in details, but may all be 
classed under two or three heads. Some are percussive engines, and 
resemble more or less the action of the ordinary forge hammer; others 
are pressing machines, and simply compress or squeeze the mass of 
heated iron ; others compress in combination with a rotary motion, the 
mass of soft iron being rolled between surfaces moving in opposite 
directions, and gradually approaching each other, whereby the iron is 
rolled into a cylinder continually elongating, and diminishing in 
diameter. The action last described is the most general in the 





machines patented. It will be readily understood, when we describe 


| it as resembling the rolling of a piece of putty between the hands of 


the glazier. ‘This simple action may be realised in a great variety of 
ways. The ball of iron may either be acted upon by two surfaces, 
as those of a drum rotating within a circular case, the two cylindrical 
surfaces being eccentric to one another; or the ball of iron may be 
held between three or more rolls, mounted eccentrically upon their 
axes. These mechanical actions may be regarded as the types of all 
the squeezing or blooming machines that have been proposed. In 
some of these machines pressure is applied in the direction of the 
axis of the mass of iron so as to check its elongation, and thereby 
more effectually expose it to pressure (as though the glazier worked 
in a channel no wider than his hands, and thus prevented the putty 
from elongating itself and escaping from his hands on either fide). 
Some of the contrivances for effecting this “ upsetting” of the bloom 
are sufficiently ingenious, 

Piling Iron.—In piling bars of iron upon one another, to be welded 
into a mass by rolling, almost every imaginable arrangement appears 
to have been resorted to, to prevent the tendency to lamination in the 
rolled iron. The edges of the bars have been covered in so great a 
variety of ways, that on reading the specifications of these inventions, 
one is inclined to believe that the possible has been exhausted, until 
another inventor shows that at least one other method is open to him. 
And as we imagine it will be, as long as piling iron is practised. 

Salt in the Manufacture of Iron.—From the earliest period down to 
our own time, the preposition to use chloride of sodium (common 
salt) in some stage or other of the manufacture of iron, repeats itself 
with a regularity and pertinacity which challenge attention. Whether 
it has ever been really used, we do not know; whether its use would 
be atrended with any clearly beneticial result, we cannot tell. From 
the repeated attempts we refer to, we think that its use must have 
been found beneficial in particular cases, and that inventors general- 
ising incautiously, concluded that it might be useful in all. We find 
little in the specilications to induce the belief that the patentees had 
any clear view of the chemical function of the salt; one only, so far 
as we have examined, explaining that the chlorine of the salt com- 
bines with the sulphur and phosphorus, forming volatile compounds, 
which escape. ‘The greater part of the specifications disclose only an 
empirical use of salt. The principal patents in which salt is reeom- 
mended are the following: Sonn Payne, November 21st, 1728, fuses 
“ pig or sow iron” with * all kinds of glass and sandever, common salt 
and rock salt,” &c.; but as he enumerates a great variety of saline 
compounds, he does not appear to attach special importance to salt. 
James Goodyer, December 20, 1771, says that the addition of “ com- 
mon salt and other saline substances” are beneficial in making iron 
for steel. James Luckcock, May 15th, 1824, works up common salt 
with iron while in the puddling furnace. ‘Thomas Bottield, January 
2nd, 1828, introduces common salt or other substance containing soda, 
into the blast furnace. Josias Lambert, March 30th, 1829, uses a 
mixture of salt and potash, in the blast, refining, puddling, and ball- 
ing furnace. Josias Lambert, February 4th, 1830, uses a mixture of 
salt, potash, and lime, in the melting, puddling, and balling furnaces. 
Joseph Jeunings, June 22nd, 1839, employs a tlux consisting of com- 
mou salt, quicklime, fluor spar, and charcoal. Arthur Wall, November 
18th, 1843, employs among other things, a mixture of salt, resin, and 
charcoal. John James Osborne, January 16th, 1845, uses a mixture 
of common salt, fresh burnt quicklime, and hammer slag. Several 
patentees direct the use of electric currents in the manufacture of iron, 
but we do not think it necessary to examine their processes. Most 
of them show, in their specitications, a total ignorance of the force 
with which they are rhe and none, so far as we know, are so clear 
or specific in their statements, as to make it probable that they had 
ever obtained satisfactory evidence of the value of the agent they 
proposed to employ. 

STEEL FROM SILKWORMS. 


How often has it been shown that, in all the ordinary walks of 
life, “truth is stranger than fiction.” It is so in invention. The 
most extravagant imagination has never ascribed to inventors any- 
thing so strange as the things they have themselves proposed. Swift 
is generally thought to have reached the climax of absurdity in de- 
scribing the philosophers of his fairy land engaged in extracting 
sunbeams from cucumbers. But we believe we can equal him. What 
think you, reader—is it more marvellous to extract sunbeams from 
cucumbers than to make steel from sulkworms? Is it more incredible 
that wet sheets should cure all maladies than that soaking bad iron 
in water should remove all impurities? Who has not heard, in these 
gold digging days, of crushing ani pounding machines? Be it known, 
then, to all iron manufacturers and others who may wish to reduce 
minerals to fragments or powder, that if they put these minerals into 
acannon and fire them with gunpowder or other explosive matter, 
against iron plates or other hard surfaces, so as thereby to break them 
to fragments, they will render themselves liable for intringing a patent 
granted in 1832! Let us, however, take some of these curiosities of the 
iron manufacture in due order. Anthony George Eckhardt, July 28, 
1809, casts iron and other metals in moulds set upright on a spindle, 
and when filled with the fused metal set spinning, in order that by 
centrifugal force the mould may be filled in its minutest parts. Here 
is a curious mixture for converting iron into steel: * Sal ammoniac 
1 oz., borax 1 oz., alum 1 oz., fine salt 1 quart,” to be mixed with 
“ strong soot 4 quarts, pulverised burnt leather 2 quarts, burnt horse- 
hoof 2 gills, fine salt 1 pint, vinegar 1 quart, urine 2 quarts.” It is 
the invention of Nathaniel Kimball, October 13, 1825. ‘The purifica- 
tion of iron by soaking it for two or three weeks in water was 
patented by Messrs. Gregory and Green, May 14, 1841. ‘The purifica- 
tion of ores from sulphur, phosphorus, and arsenic, by means of 
electricity, was patented by Joseph Clinton Robertson, September 9, 
1847. These elements, he tells us, being naturally electro-negative, 
are “ powerfully attracted to the electro-positive pole of a voltaic 
battery.” On this foundation he describes a method of treatment 
which we hope was successful. On the 11th of July, 1849, John 
Holland patented “a new mode of making steel.” The chief ingre- 
dient employed is “the silkworm cod or ball, being the remnant of 
the cocoon with the chrysalis contained in it.” He also uses silk 
waste, remnants, dippings, and bits of eld silk. These he “ torreties,” 
and reduces to powder, and uses in the ordinary way for making steel 
by cementation. Itis in the specification of the patent of Hen 


Needham Scrope Shrapnel, October 23, 1832, that we find it proposed 
to pulverise minerals by discharging them from a gun or cannon 





against hard metal plates. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Gas: Should it be Made by Corporations or Private Companies ?—Borern Ex- 
PLOSION NEAR BARNSLEY—Tne LATE SimmtaR AccipeNT AT LINCOLN: 
Death of one of the Wounded Persons—Coast Fisnentes: A New Enterprise 
—New Gravinc Dock at Grimssy—SreaM PLovuGHING aT WELLING- 
BoROUGH—THROWING Stones aT RamLway TRAINS —Str JosepH PAXTON 
—AnoTHER Power ExrLosion—New STEAMER—LivenPooL IMPROVE- 
MENTS—TuHE James Baines: AMisfortunes never come Single— DEMERARA 
RamwayY—IMprovemMest OF THE TYNE—THE NORTHUMBERLAND AND 
Duruam Distaicr Bank: Jn Chancery—Tae Inon Trape or THE NorTH 
—Tue Havetock Monument AT SUNDERLAND~—THE SHIPWRIGHTS’ 
Srame iv tHe Norra: Termination of the Struggle: Sufferings of the 
Men—Tue NorToumBercand Doc : Lighting Arrangements—MANCHESTER 
ASSOCIATION FoR THE PReveNTION oF Borer Expxostoxs: Monthly Re- 
port of the Chief Inspector—Imrontant TO Warer Companies: A Defini- 
tion of * Domestic Purposes”— Recent Covtiery Accrpent: Remarks 
of one of the Inspectors of Mines—Tue Avproacnina CONGRESS OF THE 
Brirish Association ar Leeps— HUDDERSFIELD ASSOCIATION FOR THE 
Prevextion or Borer Expiosions: First Report—Srate or TRADE 
—COMMUNICATION WITH THE NortTH or Evrore. 


Some interesting evidence was given a few days since by Mr. 
Hawksley, C.., before a committee of the House of Commons, to 
whom a bil!, introduced by the British Gas Light Company, with 
regard to their operations at Norwich, was referred. The Local Board 
of Health of Norwich seem to have had some desire to undertake the 
manufacture of gas for themselves, in the hope of making it at acheaper 
rate than that at which it is already supplied Mr. Hawksley’s 
evidence was strongly against the adoption of such a course. He said, 
inter alia :—* A worse thing cannot be done than for a public body to 
become managers of gasworks, It is absolutely impossible for a fluc- 
tuating public body like a corporation to manage works which require 
continuity of experience. A man is a long time in acquiring the 
necessary experience for works of this kind, and the interests of the 
ratepayers and gas consumers are almost sure to clash and be inimical 
to each other. The proportion of ratepayers to gas consumers is about 
four to one; the ratepayers want large profits, and the gas consumer is 
sure to have to pay more than he ought. That I have nearly always 
found the result, Then gas consumers cannot practically get any re- 
dress from a corporation in the same city, whereas if the company is 
in private hands the remedy is sure and direct, and no hesitation exists 
about using it. Look where you may, and you will find works in the 
hands of public bodies wither an’ die whilst private concerns around 
them are flourishing Then again in local bodies it is not always the 
best man who gets the highest salary for management—some partisan 
of the dominant section for the most part succeeds. Manchester and 
Liverpool were often referred to. Liverpool was the best lighted and 
the cheapest ; this was done by a private company. Manchester was 
done by a public body, and was not so well managed by far, nor so 
reasonably as to price, both for public and private lamps. The rate- 
payers cannot zet the price reduced. Then, again, public bodies are 
sure to put their works in the centre of atown, and are slow in making 
any improvements. I may also mention that the committee lately 
sitting on the Local Board of Health Amendment Bill have come to a 
resolution recommending that all gasworks should belong to private 
companies ; and they are wise.” The committee passed the bill with 
certain provisions as to the prices to be charged by the company, &c. 

A fearful boiler explosion has occurred at the pit belonging to 
Messrs. Charlesworth, between Dodworth and Stainbro’, and about 
three miles and a half from Barnsley. The boiler itself, which weighed 
nearly five tons, by the great force of the explosion, was sent upwards 
with great velocity, and having cleared in its rapid flight the engine 
house, between thirty and forty feet high, it struck two corners of the 
chimney towards the top, and then landed about thirty vards on the 
other side of it on the edge of the pond. It appeared as if it had 
been crumpled up like so much paper, some portions of it being torn 
asunder, whilst s me of the iron, an inch thick, was snapped in two. 
Another boiler to which the burst one was attached was also consi- 
derably damaged and displaced, the valves and connecting pipes being 
destroved. At the time of the explosion the fireman was fortunately 
on the pit hil!, and there were ten or twelve persons and eight horses 
in the pit. ‘These were all pulled out by means of horses (the ma- 
chinery of course being entirely deranged), which occupied some time. 
The engine house escaped with little damage, but the chimney, having 
been struck in several places and rather shakey, will in all probability 
have to be taken down and rebuilt. The pit, which has been in opera- 
ation about three vears, employs about eighty hands, and a fortnight 
will elapse before the men can commence work. 

We regret to observe an announcement of the death of one ef the 
sufferers by the boiler explosion at the steam flour mill of Messrs. 
Keyworth and Seeley, Lincoln, to which reference was made in last 
week's EXNGINcER. 

An endeavour is being made to establish, in connexion with Grimsby, 
a new fti-hing company under the title of the “* London and North Sea 
Fishery Company (Limited).” The capital has been fixed at £60,000. If 
the enterprise is carefully carried out it may prove a successful one, 
for the fisheries of the coast are far from fully developed. 

new graving dock is approaching completion at Grimsby. The 
dimensions are as follow :—Length from gates to head 400 feet, length 
on blocks 350 feet, width of entrance at dock gates 70 feet, average 
depth of water on sill 19 feet 6 inches, average depth of water at the 
highest spring tides 22 feet. Some difficulty has been experienced in 
stopping fresh water springs which have disturbed the floor of the 
dock. 

At a steam-ploughing trial at Wellingborough, last week, consider- 
able damage was done to the engine the night before the public proceed- 
ings, the gauge glass, gauge cocks, whistle, &c., having been broken 


A lad named Rankin has beer brought before the Liverpool 
magistrates on a charge of throwing stones at railway trains. By the 
Act of the Company (Lancashire and Yorkshire), the punishment is 
transportation or imprisonment for not less than three years; but 
Mr. Manstield, the stipendiary magistrate, took the offence under the 
local act for throwing stones, and imposed a fine of £2, with the 
alternative of two months’ imprisonment. 

The workpeople on the Chatsworth estates have presented Sir 
Joseph Paxton, M.P., with a handsome piece of plate on the occasion 
of his resigning the agency 

A boiler explosion on Friday at the mill of Messrs, James Molt and 
Co., cotton manufacturers, Tottington, was attended with the death 
of the engineer, William Davenport. His child, Joseph Davenport, 
aged six years, was injured, and also a person named William Bridge, 
of Waloes, mule spinner; but neither of the two latter have received 
hurts likely to prove fatal. The boiler had been long in use, and as 
the plates were very thin, it is supposed that it was too weak to bear 
the amount of pressure. 

A new paddle-wheel steamer (the Douglas) has been built at 
Glasgow for the Isle of Man Steam Packet Company. She is 
expected to accommodate 1,000 passengers, and to make up berths 
for 100. 

The preamble of the Liverpool Improvement Bill—which has for 
its object the erection of new public offices, and a post-oftice, and the 
formation of a new street—has been declared proved. 

The falling of the masts of the James Baines, recently destroyed by 
fire, at Liverpool, did damage to the amount of £215 to a shed on the 
east side of the ** Huskisson Dock.” ‘The Docks and Harbour Board 
have determined to take the opinion of their solicitors as to the 
liability of the owners of the James Baines to make good the damage. 

The shareholders in the Demerara Railway held their annual 
meeting on Friday at the rooms of the West India Association, Bruns- 
wick-street, Liverpool. The report stated that, since the last meeting, 
the directors had been engaged in negotiating with the authorities of 
British Guiana, which resulted in the propounding, by the Colonial 
Legislature, in December last, of articles of arrangement, the provi- 
siens of which were, first, that the company were to issue bonds or 





stock to the extent of £175,000, cn which interest at 6 per cent. for 
forty-five years would be guaranteed by the colony. During the last 
six months, the operations of the railway had been more satisfactory, 
cons dering that they had had a working stock which was altogether 
inefficient for tie purpose. The gross receipts for the half-year were 
£11,907 4s.; and show the receipts to be, for the fortnight previous to 
the return being sent off, £1,025, or at the rate of £26.650 per annum. 
All the traffic receipts of the last year had been absorved by the ex- 
penses. Stores, amounting to £4,000, had been sent out by the local 
committee, and advices had been received of their arrival, and the 
manager wrote to say that they had now a good supply, and would 
not trouble the directors any more. The report was adopted. 

Immediate measures are to be taken for improving the navigation of 
the Tyne. Several shoals and obstructions in the stream are to be at 
once removed by dredging. 

In the matter of the Northumberland and Durham District Bank, 
Vice-Chancellor Kindersley has appointed Messrs. Elliott, Bainbridge, 
and Fairs, interim liquidators pending an absolute decision. On 
Saturday, an application was made for their appointment as_per- 
manent liquidators, in conjunction with Mr. Coleman, the eminent 
accountant. A host of learned gentlemen appeared on the occasion, 
and after lengthened arguments, the Vice-Chancellor said he would 
take time to consider his decision, intimating that whoever he might 
determine on appointing would be a person who would represent the 
interests of all parties indiscriminately. 

Referring to the northern iron trade, the Newcastle Journal states 
that Messrs. Cochrane, of Ormsby in Cleveland, have blown out the 
whole of their blast furnaces for a time, rather than accumulate stock, 
or vend at the present market prices; whilst Messrs. Bell Brothers 
are preparing to double their means of production by the addi- 
tion of four more blast furnaces. Messrs. Bolekow and Vaughan 
have, it is said, received large orders, they being able to produce 
iron more cheaply than many houses from havingtheir own royalties 
of iron-stone, collieries, and lime, which theywork at the least possible 
cost. 

For the erection of a monument to the late General Havelock in 
the Mowbray Park, Sunderland, the sum of £1,042 15s. has been 
subscribed, 

The shipwrights in the north have, after a lengthened strike, 
accepted the reduced wages offered them of 4s. per day. At Sunder- 
land, several large vessels, of upwards of 1,000 tons register each, are 
abeut to be laid down, and it is expected that there will henceforth be 
an increase of employment for the shipwrights of the various ports. 
Nearly 2,000 workmen have been out of employment for some time 
past, and there has been much suffering amongst them. Several of 
them have pawned and sold nearly everything they possessed ; some 
have gone to sea; others are working as quarrymen and coal miners, 
and several are working at other ports for a lower rate of wages. 

The Northumberland Dock has been lighted with gas from the new 
gas works constructed at Percy Main for the Blyth and Tyne Railway 
Company. The number of lamps is 102, the distance between those 
round the dock is thirty yards, and those round the outer basins 
twenty vards, It is intended to have lights at the entrance-gates, 
indicating full tide, half tide, and low water. 

The monthly report of Mr. RB. Longridge, chief inspector of the 
Manchester Association for the Prevention of Steam Boiler Explosions 
states that since his last return 249 visits have been made (seven of 
these speci+!), 653 boilers and 498 engines inspected. Of these boilers 
four were found in a dangerous state from the following causes :— 
Over-pressure, 1; fracture of plates, 1; deficiency and objectionable 
position of safety valves, 2. The following were likewise defective :— 
From corrosion of plates, 9; fracture of plates, 6; injury resulting 
trom deficiency of water, 1; safety valves not in working order, 8; 
pressure gauges incorrect, 2. Mr Longridge adds:—* I must again 
direct attention to the highly objectionable arrangement where stop 
valves are placed between a safety valve and the boilers with which 
it is connected, there being no safety valve on the boilers themselves ; 
likewise to the dangerous practice of using packing where the valve 
spindle passes through a stuffing box. Examples of both kinds have 
come under our notice during the present month. 

Employment at Manchester does not improve. The return for the 
week ending April 28, shows that the number of hands working full 
time has decreased by 739 that the number working short time has 
decreased by 361 and that the number totally out of employment has 
increased by 49. With regard to machinists and foundries, the 
following particulars are given :— 


Machinists. Foundries 
On full time withall hands .. ee ° 17 ée 12 
Do, with portion of hands... oe ee 30 
On short time... os +e ° ee 7 ee 
Stopped altogether +e oe . . 2 . 
Hands working tu!l time ‘ é 2 5 O90 oe 
Do,, short time .. ee oe oe ee 319 ° oe 
Do,, totally out of work ee 1,839 ee eo 





The clerk of the Manchester guardians estimates the additional out- 
door relief expended last year in the city, in consequence of the late 
commercial crisis at £12,000. 

An important point has been raised in the case of “ Presly v. the 
Chestertield Waterworks Company.” The question was, whether 
water supplied to a tenant of a house for “domestic purposes ”’ could 
be ased for him as drink for his horse and for washing a pony chaise. 
Lord Campbell considered that as the pony and chaise were kept on 
the tenant’s premises, and were for his own private use, the water used 
for them must be looked upon as water employed for “ domestic pur- 
poses.” Indeed, as far as this case was concerned, he did not see what 
distinction could be drawn between water supplied to the tenant’s horse 
and that given to a cat or dog which he kept in his house. The rest 
of the court being of the same opinion, judgment was given against 
the company. 

In reference to a recent accident at the Poynton and Warth colliery, 
Mr. J. Dickinson inspector of coal mines, stated at the inquest that there 
could be no doubt that the gas ignited by the conduct of the deceased 
man, John Rid way, who had used a naked light, contrary to the rules 
of the collieries, and was the primary cause of the explosion. To appoint 
workmen to act as their own firemen, was like making servants their 
own masters, and might in this instance have been attended with far 
more serious consequences. He recommended that the practice be dis- 
continued, and that a responsible person be appointed to act as general 
fireman; also, that some more effective steps be taken to prevent the 
foul air from accumulating between the cavities of the timber work in 
the roof, and that the fresh air admitted in the mine should be in- 
creased. The jury returned a verdict of “ Accidental death,” accom- 
panying their decision with a recommendation that the inspector's 
suggestions should be attended to by the authorities at the collieries. 

The congress for the British Association for the Advancement of 
Science will commence its sittings at Leeds on the 22nd of September 
instead of the Ist of that month, as originally contemplated. The 
meeting of the general committee will be held on the morning of the 
22nd, at which the Rev. H. Lloyd, D,D., the present president, will 
resign the chair to Professor Owen, the president elect, but the princi- 
pal meeting will not take place until evening. The latter will be 
under the presidency of Professor Owen, who will deliver the usual 
inaugural address, reviewing the progress of science during the past 
year. The meetings of the Association will extend over a week, and 
during that time, in addition to the ordinary sectional meetings, daily, 
there will be two evening lectures and two conversaziones. 

At a meeting last week of the new Huddersfield Association for 
Preventing Steam Boiler Explosion, Mr. C. H. Holt, the engineer, 
reported that from the establishment of the society, about two months 
since, to the present time, he had examined internally 83 boilers, and 
reported thereon. The association has been successful in uniting a 
large proportion of the leading millowners of the district, 67 firms, 
representing 152 boilers, having already entered as members. 

The trade reports of the week exhibit very little change. 

Three of the cattle steamers belonging to the North of Europe 
Steam Navigation Company have been purchased by a company in 
which Sir Morton Peto is interested, and will ran between Denmark 
and Lowestoft in the course of the ensuing season. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Forei in Bond.—| 
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Raits.—In moderate demand. 

Scotch Pie lxon has gradually improved during the week, and now closes 
with buyers at 54s. per ton cash for Mixed Nos. G.M.B, f.0.b at Glasgow. The 
shipmeuts for the week, ending the 5th inst., were 17,000 tons against 13,500 
tons the corresponding period last year. 

SrELTER.—But little doing. 

Coppsn is very firm. 

Leap in limited request. 

Tix —On the Ist inst, the English smelters announced an advance of £5 
per ton, and a further rise is anticipated, Foreign cannot be bought under 
£118 tor Banca, aud £116 for fine Straits, 

Tin PLatss are in improved demand, prices remain about the same as last 
week. 

MOATE AND CO., Brokers, 
65, Old Broad-street, London, 
May 7th, 1858. 
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CoMMUNICATION WITH THE CoNnTINENT. — The South-Eastern 
Railway Company have completed arrangements with the Northern 
Railway of France by which the tidal service, vid Folkestone and 
Boulogne, will be accelerated so as to be performed in less than eleven 
hours, an unprecedented speed for any regular service between the two 
cities. Through tickets can now be had to Berlin, Bremen, Bruns- 
wick, Dresden, Hanover, Harbury, Leipsic, Magdeburg, as well as to 
the different principal places nearer home. ‘Thee tickets will shortly 
be provided also to Milan, Turin, Geneva, &c. Ray id progress is being 
made towards the completion of an uninterrupted railway communica- 
tion between Paris and Italy. An additional portion of line is to be 
opened in the summer, which will give a continuous railway to 
St. Jean de Maurienne, and towards autumn the entire line from Paris 
to Milan will be ready for traffic, with the exception of the break be- 
tween St. Jean and Susa, which is performed by diligence in about 
twelve hours. From the steps now being taken by the railways on 
this route, the journey between Paris and Turin will soon be per- 
formed in twenty-eight hours, Milan in thirty-two hours, Venice in 
forty hours, and Trieste in forty-eight hours—a rapidity which cannot 
be exceeded by perhaps any other route in Europe. The communica- 
tion with the North of Europe has been also improved. The South- 
Eastern Railway some time since, in co-operation with the Belgian 
railway authorities, reduced the journey to Brussels by the day ser- 
vice to twelve-and a-quarter hours, and probably further accelerations 
will soon be accomplished.—7Zimes. 

Raitways in Eoypr.—Ata recent meeting of the Syro-Egyptian 

Society, Mr. Sopwith described the railway steam ferry across the 
Nile, about midway between Alexandria and Cairo, which was con- 
structed by Mr. Robert Stephenson to meet the peculiar conditions of 
the river, with its water level varying twenty-seven feet. The bridge 
is about sixty feet long, with two lines of rails upon it, and the plat- 
form is so made as to be capable of being raised or lowered according 
to the level of the Nile, which is about 1,100 feet wide at that part. 
The original design of Mr. Stephenson was to make a bridge across 
the river, but the Pasha would not listen to that plan on account of 
the cost; having been, however, on one occasion detained four hours 
on the side of the river in consequence of an accident to the chain by 
which the terrv-boat is propelled, he gave an order to have the bridge 
constructed, and it is now making at Newcastle. It is expected that 
in about two years’ time the bridge will be finished, and, when 
erected, the present steam ferry will be removed to another part of the 
Nile. 
Dr. Livincstoxe.—Sir Roderick Murchison has received a letter 
from Dr. Livingstone, dated “‘ Sierra Leone, March 30.” The doctor 
writes in the tollowing cheerful strain :—* We have been for tive days 
coaling and watering on the ‘ grave of the white man,’ and, for a 
sepulchre, it reaily looks well. From its character I expected to find 
it a great mud bank lke Quilimane, but found, instead, a rocky pro- 
montory, pretty well covered with tropical vegetation, and, having 
high hills in the background, it presents a beautiful landscape. It is 
wonderfully free from mosquitoes, that plague of bot climates, even 
though the atmosphere has the hot steamy feel which prevails where 
the insect abounds. It is to be hoped that they have suffered from the 
ravages of the fever, for which this place has become famed, and mean 
to remain away. Some of the older inhabitants (and among the rest 
Mr. Oldfield, the traveller, whom I was happy to meet,here hale and 
hearty), informed me that Sierra Leone has been much more healthy 
during the last ten years than it was previously. ‘This I conclude to 
be the result of the drainage of Kroo Town, which has been accom- 
plished by the present Governor, Colonel Hill. The streets, which 
formerly were full of holes, where the water lay stagnant, filthy 
and green, till the sun licked it up, diffusing in the meanwhile the 
fatal seeds of fever and death, have all been raised in the middle, and 
runs made for the surface water to flow into the sea. This is a great 
improvement, and a corresponding amelioration of public health has 
been the result. That, however, which we in Scotland call the 
‘whisky fever’ cannot be cured by governors, and climates are often 
blamed for the effects of the dram and other irregularities. We were 
here on Sunday last, and saw an ordination service by the bishop, an 
energetic good man. He was a missionary formerly, and a better 
man for a bishop could not have been selected. The Sunday is 
wonderfully well observed; as well, I think, as anywhere in Scot- 
land, 
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INSTITUTION OF CIVIL ENGINEERS. 
April 27, 1858. 
JosePH Locke, Esq., M.P., President, in the chair. 


Tue first part of the paper by Mr. R. Jacomb Hood, “On the 
construction and arrangement of Railway Stations,” which was 
read on the evening of Tuesday, April 20th, alluded to the want 
of special information on the subject. This was attributed to 
the limited demand, and the division of responsibility. The 
alleged superiority of the station arrangements on the Continent 
was discussed ; and, assuming it to exist, it might be attributed 
to greater expenditure on the part of the companies; more ex- 
tensive space devoted to the buildings and for working ; to the 
comparative cheapness of land; and also to the architectural 
training of the engineers, and their connexion with the working 
and management of the lines. 

Iu the judicious selection of station sites, the main feature 
was ultimate efficiency, rather than present economy. A station 
on the surface was infinitely preferable to one either on a bank, 
or in a cutting. There should be facility of access in every 
direction, a clear sight along the railway, uninterrupted by 
curves, or by bridges, and, if possible, an ascending gradient 
into the terminus, of not more than 1 in 300. Intermediate 
stations were best on a level, and worse with gradients falling 
both ways towards them. Good water and drainage, with ample 
area of land, were, in all cases, indispensable. Building in the 
immediate vicinity of stations should be discouraged. 


The question of completing stations before opening a line, was | 


discussed, and it was remarked that, in some cases, a railway was 
opened with temporary accommodation only, whilst in others 
the stations were completed. It was suggested that the best 
course to pursue was to settle a complete plan, and only to carry 
out, at first, as much as was actually requisite, leaving room for 
subsequent extension. It was very desirable that railway 
managers and officials, generally, should be able to comprehend 
drawings and plans, or the engineer had not a fair chance ; and, 
on the other hand, engineers were equally bound to be thoroughly 
acquainted with the details of management and traffic. Engi- 
neers should rely upon architects only for the elevations and 
the decorations of stations. 

The subject was divisible into three branches :— 

1. Passenger stations. 

2. Goods’ yards, wharves, and depéts. 

3. Locomotive and carriage factories. 

Terminal stations comprised a great variety of details, each of 
which must be considered separately. The approaches required 
width and space, and the longest possible setting-down pave- 
ment, to be elevated and roofed, but not to be obstructed by 
columns. Numerous entrances should be provided to the offices, 
but they should all be on one line of frontage. The position of 
the main buildings, in relation to the platforms, was the dis- 
tinguishing feature in all termini. In this respect they might 
be arranged under three classes,—those in which the offices were 
parallel to the departure platform ; those in which they were at 
right angles to it, or the transverse system ; and the fork, which 
combined the objectionable features of both the others, without 
their merits. Various conveniences attached to the first, but it 
was not suited for a large, mixed, long, and short traffic, and 
arrangements for meeting its defects were seldom satisfactory. 
The second, or transverse plan, was preferable in every way, as 
permitting indefinite multiplication and extension of platforms, 
and ready supervision. The leading defect in this system was the 
passage of luggage along the platforms—to obviate which various 
suggestions were made. The general arrangement of the offices, 
waiting-rooms, &c., were given in detail, and it was urged that 
space was the great point to be attended to, with careful orga- 
nisation of the booking system, to avoid confusion and error. 

The division of classes, both before and after booking, was a 
difficult problem. The continental plan of providing separate 
saloons for each class, and not admitting the passengers to the 
platform until the departure of the train, was suggested as pre- 
senting some advantages. The different arrangements for sorting 
classes, ty barriers, or otherwise, were reviewed—but it was 
thought that none had yet been devised which could be con- 
sidered satisfactory. 

In connexion with this branch of the subject, the plan of 
booking and paying for all luggage, so as to curtail the quantity, 
and to insure greater punctuality, was advocated. 

The platforms should be about two feet in height, and never 
less than twenty feet in width, thirty feet to forty feet being 
preferable. The best covering was York stone slabs, laid hollow ; 
slate was considered objectionable, as it was liable to laminate on 
the funder side, out of sight, and to give way suddenly. * Where 
rails crossed the platforms, inclines were thought to be superior 
to bridges, or other contrivances. With a view to prevent acci- 
dents from persons getting in or out of trains in motion, “ port- 
cullis” barriers, rising from below, were suggested. 

Great attention was now paid to the roofing over stations. 
Large spans were deemed to be extravagant and unnecessary, if 
the platforms were wide enough to admit of columns being 
placed on them. The height and ventilation were the great 
points to be attended to; and the use of a large proportion of 
glass was to be deprecated. Wood sash bars were preferable to 
iron, and boarding for the slates had been found to be the best 
plan, if laid horizontally, and not diagonally, or vertically. The 
louvre ventilators should be constructed to open and close at 
pleasure, and they should be provided in abundance. Galvanised 
iron was not admissable in a large town, or where engines stood 
under it, as it perished very rapidly under the action of sul- 
phurous vapour ; it could, however, be advantageously used in 
the country. 

The second part of the paper alluded to the best position for 
docks for loading and unloading carriages and horses, which was 
admitted to be a subject of some difficulty. The author did not 
consider that two sets were essential, and preferred placing them, 
when only one was adopted, at the extremity of a terminus in- 
stead of at the entrance. Facility in working them did not 
depend so much on the number, as on the conveniences, in the 
way of turn-tables and spare lines, for keeping up a regular suc- 
cession of trucks and boxes. 

_ The correct arrangement of the lines of way was an essential 
ingredient in the convenience of the station, Though subject to 
be controlled by circumstances, there were some general rules 
which were found to apply. 1st, That every traffic line should 

ave one or more spare lines communicating with it. 2nd, 
That all the lines should communicate with each other, both 
directly and transversely. 3rd, That sharp curves should be 
avoided. 

_ The relative merits of different points and crossings were next 

uscussed, and it was remarked that the great variety of inven- 
tions daily brought under notice rendered a selection somewhat 
embarrassing ; but it was thought that the simplest form, made 
of the best metal, would be found to answer best. The use of 
turn-tables should be avoided as much as possible, owing to their 
noise, the cost of maintenance, interference with platforms, &c., 
and traversers should be employed in preference. Paving with 





stone, or hard bricks, between the rails, was necessary in all 
large stations, care being taken to provide for drainage, both lon- 
gitudinally and transversely. Engine turn-tables were essential 
to a terminus, but an engine shed was not absolutely necessary, 
though it was a great convenience. If constructed, it should be 
in immediate communication with the engine table, coke lines, 
&c., and be large enough to contain as many engines as might be 
required to stand at night, or to be in reserve during the day. 
Various details were given as to the construction of the sheds, 
particularly as to ventilation, gas and day light, water supply, 
engine-pits, &c. The different arrangements for supplying coke 
for the engines, with despatch and economy, were reviewed, and 
it was stated that separate lines for the trucks to stand on, so as 
to deliver direct into the tenders, were preferable to a store or 
depdt on the spot. 

It was recommended that the collection of tickets should al- 
ways be made at the last stopping station, instead of at a ticket 
platform, with loop sidings, or other contrivances at the terminus ; 
that convenient and ample standing room, well paved, roofed, 
and sheltered from the weather, should be provided for public 
and private carriages waiting the arrival of the trains; and that 
the exit and entrance gateway should be kept quite distinct, 
ample space being provided for reserve cabs, &c. 

Great stress was laid on the policy of furnishing convenient 
and comfortable rooms for the use of the several classes of men 
engaged in a large station, handy to their work, and under the 
eye of their several foremen. 

The various accessories to a station were next taken in 
detail: such as the lamp and store-rooms, small workshops for 
mechanics required for trifling repairs, coach-houses and stables 
for post horses, the urinals and closets both for the public and 
for the employés, and the means of sweeping and cleansing the 
entire area of the terminus. 

Attention was next directed to small terminal stations, and 
various diagrams te illustrate different principles were explained, 
The first, a provincial terminus, was designed to accommodate 
the joint traffic of two companies. The main feature in this 
plan was, that the buildings and platforms were all placed on 
one side of the line; the arrangements being such as to allow 
of the trains of both companies arriving and departing at the 
same time. The connexion with the goods department and loco- 
motive sheds were commented on, and remedies were proposed 
for some defects which had been occasionally noticed. The next 
design was for the terminus of a single line branch, involving 
but one platform. In this case it was necessary to combine the 
goods department more intimately with the passenger lines, and 
to provide for the quick despatch of return trains, immediately 
on arrival. In such stations it was often convenient and desira- 
ble to construct small gas and water works, to serve both the 
station and the town, or village; also to arrange all the lines and 
buildings so as to admit of extending the railway further; and 
to provide good residences for all the employés. The terminus 
for a large intermittent traffic, occurring during races or fétes, 
required to be supplied with an abundance of sidings at both 
ends of the platform, so as to hold several trains, to be des- 
patched as filled, in rapid succession. 

Intermediate stations were similar in most of the'r require- 
ments to termini, but varied with the circumstances of situation, 
class of traffic, &c. The position of the buildings and platforms 
relative to the lines of way, was the chief point to be attended 
to, and this would depend partly on the means of approach, and 
partly on the direction of the bulk of the traffic. When the 
traffic was equal in both directions, the means of crossing from 
one side to the other with the greatest safety was an im, ortant 
matter. One plan was explained, by which the trains were 
made to cross to the passengers, as in several instances on th 
Great Western Railway ; the defects of this principle were dis 
cussed, and it was contended that it was only admissible when 
the station partook of the character of a terminus. Another 
instance was given of a station of this character, where the 
platforms were placed on opposite sides, and the traffic worked 
with perfect safety. When the length would admit of it, or 
when bridges over, or under the line, were impracticable, it was 
recommended that the platforms should be so arranged that the 
end of one was opposite to the end of the other, so as to admit 
of crossing clear of standing trains. When intermediate 
stations were situated either on an embankment, or in a cutting, 
it was desirable that, whenever possible, the approach and build- 
ings should be at the level of the rails, as steps were objection- 
able. But when the traffic consisted almost exclusively of pas- 
sengers, and the railway was in a cutting, the offices might be 
placed over the lines. When the line was on an embankment, 
it was better to place the offices at the upper level, and connect 
the platforms by a tunnel under the lines, 

The junction station was a special variety of the intermediate 
station, requiring separate consideration. Instances were given 
of junctions between double lines, in which the buildings were 
placed in the fork, in one case, and beyond the junction in 
another. The relative advantages of these two plans were dis- 
cussed, and it was suggested that when the secondary line was a 
branch to the main line, and the trains of both were worked in 
connexion, the latter plan was preferable; but when the two 
lines belonged to distinct companies, the balance of convenience 
was in favour of the former. The several adjuncts requisite for 
the peculiarities of the traffic were then explained in detail. For 
single line branches, junction stations were shown to admit of 
great simplicity of arrangement, and instances were given of 
arrangements both for transferring the traffic over a platform, 
= for attaching the trains from the branch to those of the main 

ine, 

The author tted that he had not been able to enter at 
length, or in detail, into the requirements of the goods and loco- 
motive departments as originally intended. 

In conclusion, the construction, situation, and mode of work. 
ing signals at stations were treated of; and it was urged that 
uniformity in system throughout the kingdom was very much to 
be desired, and ought to be enforced. It was further suggested 
that simplicity in construction was most essential, as also more 
rigid discipline in working and obeying signals. The importance 
of care in the selection of the men, and the policy of paying the 
greatest attention to their material comforts when engaged at 
their posts could not be overrated. 








Wreck Rectster.— Our pains-taking contemporary, the Shipping 
Gazette, states that during the month of April the number of 
wrecks reported was 142; in the month of January the number was 
154; in February, 169; and in March, 179; making a total during 
the past four months of 637. 

Consumption oF Corton IN THE Unsirep Srates.—For the last 
few months there has been a great decrease in the consumption of 
cotton in the United States. Between September 1, 1857, and April 
20, 1858, 225,411 bales were taken for consumption; in the corre- 
sponding period from Sept. 1, 1856, to April 21, 1857, 563,396 bales. 

Daxuse AnD Brack Sea Ratway anv Kustenpsit Harsour 
Company.—It is p to make a short line of thirty-nine miles 
from Tchernavoda on the Danube to the port of Kustendjie on the 
Black Sea, and thus to save 200 miles of tedious navigation to the 
dangerous embochure at Sulina. : F 





SOCIETY OF ARTS. 
Wednesday, April 28th, 1858. 
ABSTRACT OF PAPER ON THE PROGRESS AND PRESENT 
STATE OF BRITISH MINING, 
By J. Antnorn Puups, 
(Continued from page 348.) 
Tue following table, compiled by Enys, contains various in 


teresting particulars connected with the engines of Newcomen 
and Watt :— 
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200 293 
In 1835, Messrs. Lean estimated the number of pumping 
engines in Cornwall at 104; stamping engines, 14; and winding 
engines, 66; making a total of 184. These annually consumed 
69,559 tons of coal, of the total value of £59,125. The quautity 
of water delivered from the Cornish mines in 1837 was estimated 
by Sir Charles Lemon at 37,000,000 tons. The average cost of 
pumping water in the Cornish mines, from a mean depth of 100 
fathoms, is about 1 3-10th penny per 1,000 gallons. This sum 
includes coal, engive men and pitmen’s wages and sundries, but 
does not comprehend any charge for wear and redemption of 
machinery. 

Duty of the Steam-Engine.—The term duty was first employed 
by Watt to express the net result obtained frem the combustion 
of a given quantity of coal. This may be regarded as the result 
obtained by multiplying the weight of water lifted by the space 
through which it has been raised, and dividing by the weight of 
coal consumed. At the expiration of Watt's patent, about the 
year 1800, the duty of the best engine in operation was 
20,000,000, which, compared with the best results rendered by 
Smeaton’s engines, viz., 9,450,000, will show an increase of 100 
per cent., and this may be taken as the economic value of the 
several improvements effected by this inventor, The progressive 
duty of the steam-engine has been ably traced by Mr. Taylor, 
from the time of Smeaton down to the year 1828. The researches 
of this gentleman show that practical experience has done far 
more than scientific investigation towards attaining the present 
great economy of fuel; and that this s:ult has been mainly 
effected by the use of high-pressure steam expansively employed, 
introducing Trevethick’s boiler, and clothing the cylinder and 
steam-pipes with some non-conducting material. 

The periodical increase of duty in Cornish steam-engines from 
1813 to 1856 is given in the following table :— 




















| Approximate | Average duty | Average duty 
Year, | No. of engines of the } of the 
reported, whole, | best engine. 
| 1813 24 19,456,000 26,400,000 
1823 45 28,156,162 2,122,000 
1833 57 46,142,466 83,306,000 
1838 61 48,700,000 84,200,000 
1843 36 60,000,000 96,100,000 
1848 27 53,166,600 _ 
1856 24 | 47,000,000 _— 








Of late years the duty of the Cornish steam-engine appears to 
be slightly on the decrease, but this is in some measure due to 
the employment of fuel of an inferior description. In the year 
1838, the Messrs. Lean reported the average duty of 61 pumping- 
engines as amounting to 48,700,000 lb. of water raised one foot 
high by the consumption of 94 Ib. of coal, and, in the year 1856, 
Mr. Thomas Lean reports 24 engines as having consumed 19,578 
tons of coal, which raised 160,000,000 tons of water 10 fathoms 
high, or 56,000,000 tons lifted 1 foot high by 112 Ib. of fuel, 
which is equal to 47,000,000 lb. raised through the same space 
by the expenditure of 94 lb. of coal. This shows a decrease 
during 18 years of 1,700,000 lb. per bushel of coal consumed. 
Mr. Browne, who, in 1856, reported on 22 pumping engines, 
gives an average duty of 35,500,000 lb. of water raised 1 foot 
high by 112 1b. of coal, but his system of reporting being dis- 
similar to that of Mr. Lean, the relation between the two results 
is not readily apparent. 

Water Pressure Engines.—In localities in which a high fall of 
water can be procured, the water-pressure engine may frequently 
be employed with advantage. In this machine the power is 
obtained by means of a descending column of water acting by 
its weight on a piston working in a closed cylinder. The credit 
of inventing this machine appears to belong to Hungary; but 
various Saxon engineers have also devoted considerable attention 
to the improvement of this apparatus, and have succeeded in 
bringing it to a great degree of perfection, The first pressure 
engine in this country was constructed under the superinten- 
dence of Mr. Westgarth, in the year 1765. Smeaton afterwards 
modified and improved Westgarth’s machine in an engine which 
he constructed in Yorkshire. Trevethick also devoted a consi- 
derable amount of attention to these engines, and has since been 
followed by Dean Armstrong and Darlington. The pressure 
engine may be either single or double acting. One of the most 
powerful single-acting hydraulic pumping engines erected in this 
county, was designed in the year 1842, by Mr. Darlington, for 
the Alport mines in Derbyshire. The principal dimensions of 
this machine were as follows :—Diameter of cylinder 50 inches ; 
stroke 10 feet; plunger pole 42 inches in diameter; pressure 
column 132 feet in height ; length of plunger lift 140 feet. The 
total pressure in this case was 50 tons or 58 Ib. per square inch, 
and the power employed equal to 168 horses. One of Mr. Dar- 
lineton’s most recent engines is represented in diagram 4. 

Pit Work.—The pumps employed for the drainage of mines 
were formerly made of wood, but now are almost universally 
constructed of cast-iron, and are seldom less than four inches, 
and not frequently above 24 inches in diameter. 

Hauling.—In order to remove the produce of a mine to the 
surface, buckets, called kibbles, made either of wood or sheet 
iron, are employed. The size of these necessarily varies with 
the nature of the power to be used for lifting them. Until a 
shaft has reached a depth of ten fathoms, the only lifting appa- 
ratus generally employed consists of a windlass or tackle worked 
by manual labour. The kibbles and their ropes are, in most 
instances, arranged in such a way as to pass each other in the 
shaft. When the shaft has been sunk beyond this depth, greater 
power is required, and horses, water, or steam are resorted to in 
order to obtain the required motive force. When horses are 
used, the machine employed is called a “whim,” and is simply a 
large windlass, placed vertically, and fixed in the neighbourhood 
of the shaft. Steam is seldom employed for hauling from shafts 
less than from 40 to 50 fathoms in depth, and an engine is not 
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often put up until after the value of the mine has been somewhat 
established. In Cornwall the low pressure engine is generally 
preferred, but in other localities small horizontal high pressure 
engines are often employed. The machinery used in Cornwall 
for this purpose is more expensive than that employed in col- 
lieriee, whilst the speed of the rope is not only less, but the 
weight at a draught is, on the whole, not so considerable. The 
monthly engine reports of Mr. Browne show that for the year 
1854, twelve engines raised 35,833 kibbles from a mean depth of 
139 fathoms, and that the average duty of these machines 
amounted to about 15,500,000 Ib. raised one foot high by the 
combustion of 112 1b. of coal. The difference of expense be- 
tween hauling by steam and horse-power has been estimated at 
50 per cent. in favour of the former; but this is certainly less 
than the true result, and in deep mines it would be found all but 
impossible to remove the stuff broken by horses alone. The 
following table affords some interesting particulars relative to 
drawing engines employed for mining purposes :— 
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MECHANICAL PREPARATION OF ORES, 


Picking.—The miner separates those fragments which do not 
appear to contain any portion of metallic matter from those 
which have a certain proportion of ore diffused through their 
subttance; the former being allowed to remain in the mine, 
whilst the latter are transported to the surface. They are now 
generally washed under a stream of water falling on a coarse 
grating or perforated iron plate, and divided into at least three 
classes ; Ist, the gangue, or stony matter, which is rejected ; 2nd, 
the rich ore, or best work, which, in the case of copper or lead 
ores, is frequently sent direct to market; and, 3rd, the frag- 
ments, which, although containing but a small quantity of 
mineral, are, nevertheless, too valuable to be thrown away. 

Crushing and Stamping.—Before the ores so prepared can be 
further concentrated, they must be reduced to the proper degree 
of fineness by a crushing or stamping mill. The crushing mill 
consists of two strong iron rollers (set in motion by steam or 
water-power), working in cast-iron frames, firmly secured to 
heavy wooden bearers. The rollers are so arranged as to admit 
of being either advanced or separated. The ore is allowed to 
fall gradually between the two rollers through a hopper, the 
weight on the adjustable levers being so arranged as ‘0 suit the 
degree of hardness of the mineral to be broken. The crushed 
ores fall into the upper extremity of an inclined cylinder of 
coarse wire gauze. This divides the ore into two classes, 
the one passing through the meshes of the trellis, and falling 
into a suitable receptacle, whilst the other is carried to the lower 
end of the cylinder, where it falls into the buckets of a kind of 
inverted water-whee!, by which it is again carried to the level of 
the rollers for the purpose of being re-crushed, The average ex- 
pense of crushing copper ores by water-power may be taken at 2}d. 
per ton. The poorer varieties of ores, especially those of tin, are 
pounded into small fragments by means of heavy pestles, set in 
motion either by water or steam power. This is called a stamping 
mill, and is provided with a large horizontal axle, furnished with 
a series of cams arranged in spirals around it. Vertical wooden 
or iron beams are so attached to large masses of cast iron, that, 
when raised by the cams fitted into the axle and corresponding 
tongues in the lifters, they fall on the mineral beneath them, 
and thus, by repeated blows, reduce it to a fine powder. The 

cams are so arranged in the spirals that each lifter shall give 
three blows during a revolution ; and as soon as the first lifter 
has been released from the cam and begins to fall, the second 
cam in the series comes in contact with the tongue of the next 
lifter, and so on, until each has in succession struck a blow, when 
the first lifter is again caught by the first cam belonging to the 
second eystem on the axle, when another series of blows is dealt 
by the several pestles, The lower portion of this arrangement 
is enclosed in a strong wooden trough or “cofer,” in which are 
openings, into which are fitted gratings made by punching holes 





into thin pieces of sheet iron. By means of a launder a small 
stream of water is made to flow continuously into the cofer, and 
therefore, whenever fragments are sufficiently reduced in size to 
allow them to pass through the gratings, they are carried off by 
the water into pits, in which they are deposited by subsidence. 
The weight of the pestles usually varies from three to four 
hundred pounds each, and the number of blows per minute 
given by each lifter may be from fifty to seventy. The bottom 
of the cofer is either formed of a large block of cast iron, or of a 
consolidated mass of hard vein stone, which has become solidified 
by the constant action of the pestles. The latter arrangement is 
more commonly employed in this country, but cast iron beds 
are much used all over the continent of Europe. The expense 
of stamping in this country, by steam power, one ton of ordinary 
stuff, sufficiently fine to admit of the separation of the tin which 
it contains, may be taken at 1s. 3d., and in some instances tin 
stuff, containing only about 15 1b. of merchantable tin in the ton, 
has been raised and dressed with considerable advantage. Tin 
ores are usually dressed to a produce of about 70 per cent.; lead 
ore from 50 to 75 per cent. Copper ores, when broken from the 
vein in Cornwall, may be estimated to give an average produce 
of less than 2 per cent., and are commonly concentrated by me- 
chanical preparation to about 63 per cent. 

Dressing.—The principles on which is based the concentration 
of metalliferous ores are exceedingly simple, but the arrange- 
ments employed for this purpose are very varied. Ifa number 
of particles, varying in form, size, and density, be held in sus- 
pension in a current of water, they will arrange themselves in 
accordance with the resistance they experience from that liquid. 
If their form and size be the same, but they vary in density, they 
will arrange themselves in the order of their respective specific 
gravities. If, on the contrary, their form and density be the 
same, but the size different, the larger fragments moving more 
rapidly than the others, will arrive first at the bottom. If the 
granules have the same volume and density, but differ in form, 
those which expose the least amount of surface will fall most 
rapidly through the water. It is therefore evident that the 
particles of ore to be dressed should be reduced, as nearly as 
possible, to the same dimensions. Each of the fragments ope- 
rated on must evidently belong to the three following classes :— 
First, the mineral sought, without any earthy matter ; second, 
the fragments, or a mixture of ore and earthy substances ; and 
third, earthy matter, without any admixture of ore. By a 
perfectly successful washing, these three classes would be en- 
tirely separated, but in practice this can never be obtained. The 
coarser fragments of ore passed through the crusher are gene- 
rally concentrated by jigging, whilst the finer, and those that 
have been reduced by the stamping-mill, are enriched by washing 
in currents of water. The methods employed for washing the 
reduced ores differ not only with the nature of the minerals, but 
also according to the locality in which the mines may be situated. 
The ores, on passing through the rolls, fall into a circular sifter 
which separates the finer particles from the coarser, which latter 
are returned by the raff wheel to be again crushed by the rollers, 
The ore is then carried by a stream of water into a second 
rotating apparatus, formed of perforated sheet iron, by means of 
which the sand and slimes are removed and washed into the 
buckets of a small water-wheel, whilst the coarser particles escape 
by the open end of the cylinder, and are removed to the jigging 
machines to be further cleansed and separated. The finer ore, and 
the water on falling into the buckets of the wheel, cause it slowly 
to revolve, and during its revolution time isallowed forthe minerals 
to settle, in accordance with the size and densities of the particles. 
The heavier sands fall to the bottom of the buckets, whilst the 
lighter slimes are poured out of the wheel and carried off 
through suitable launders to the slime pit. The sands remaining 

n the buckets are washed out by jets of water (obtained by a 
pressure of about 15 feet), and are thus carried off to round. 
buddles, where their concentration is further effected. The tails 
of these buddles are thrown away, as being of no value; the 
middles are rebuddled in the same machine; and the heads, 
after being subjected to washing in a hand buddle, are passed 
to the doily-tub, and from thence carried to the smelting house. 
The slime pit is in the form of an inverted cone, the slimes being 
admitted in one of its sides by a divided head-board, whilst an 
aperture in the opposite direction admits of the escape of the 
water and refuse matters held in suspension. As the water 
passes very slowly all the more a portions of the slime 
are deposited at the bottom, and are continuously let off by 
means of a plug valve, over the surface of Brunton’s cloths, or 
over sleeping tables. The conical slime pit and slime separator 
were first introduced by Captain Isaac Richards, of the Devon 
Consols Mines. The round buddle consists of a conical floor, 
from 18 to 20 feet in diameter, over which the sands are dis- 
tributed by means of a launder emptying itself through a re- 
volving funnel supported by a central cone of hard wood or cast- 
iron. This apparatus is furnished with arms carrying long 
brushes, which are constantly drawn over the surface of the 
deposit, and assist in carrying the lighter particles to the outer 
edge of the circle. 

ConcLusion. 

Although the metalliferous productions of this country 
annually amount to at least £35,000,000, it must be ad- 
mitted that mining operations are more or less hazardous. 
When taken in the aggregate, however, there can be no 
doubt but that this industry is highly remunerative. If 
we take the average return made by well-selected and judi- 
ciously-managed undertakings, we shall find that it amounts to 
from 12 to 14 per cent. on the market value of the property ; and 
if to this be added the increased value of the mines themselves, 
this amount will be very materially increased. 

The mining engineer should not only be well acquainted with 
the principal facts of geology, mineralogy, and chemistry, but, 
above all, possess extensive experience in his profession, and be 
acquainted with all the details of mining operations, and conse- 
quently should have received a sound scientific education, and 
had long and practical experience. Although it cannot be denied 
that experience is far preferable to theoretical knowledge, it will 
nevertheless be admitted that the two combined will be found 
more advantageous than either taken separately, and that a sound 
education is, in all cases, a good foundation on which the super- 
structure of experience may be subsequently erected. It is to 
be hoped that the mining community of this country will not 
fail to avail itself of the advantages to be derived from the school 
in Jermyn-street, and that the students on leaving that esta- 
blishment will not consider that theory alone can make them 
miners. 





DISCUSSION, 

Mr. C. H. Smith asked whether, in the operation of blasting 
rocks, benefit would not be derived from having the cavity at 
the bottom of the bore-hole of larger dimensions than the 
cylindrical hole itself, as he apprehended in a parallel hole there 
was a tendency to blow out the gunpowder. 

Mr. Phillips did not conceive that any practical benefit would 
result from having the cavity at the extremity of the bore- 





hole bell-shaped, to effect which several inventions had been in- 
troduced. 

Mr. Smith explained some experiments in rock blasting, 
undertaken at the suggestion of a committee of the Society 
of Arts some years ago. A hole of one and a-half inch 
diameter was cut straight into the heart ofa block of stone, and 
at the bottum a cavity of from three to four inches in diameter 
was worked out, which formed a chamber for the powder. He 
apprehended the discharge would be more effective in this case 
than when a mere cylindrical hole was used. 

Mr. Varley had witnessed the experiments referred to by the 
last speaker, and he considered the results highly satisfactory. 

Mr. Pearsall inquired whether gun cotton had been used to 
any extent for blasting purposes? 

Mr. Phillips replied that, as far as British mining was eon- 
cerned, he could not speak as to any attempts having been made 
to use it. It was liable to explode from concussion, and to be 
injured by damp. In the mines in Saxony it was abandoned 
in favour of gunpowder, 

Professor Tennant could hardly agree with Mr. Phillips as to 
the average profit returned from investments in mines, and he 
considered that from 12 to 14 per cent. was placing it at too high 
afigure. With regard to the elementary education of the miner 
he contended that persons destined for mining pursuits ought 
to receive elementary instruction in chemistry, mineralogy, and 
geology. 

Mr. Ninnis said, with reference to blasting, that he did not see 
any practical advantage to be derived from an enlarged aperture 
at the end of the bore. With regard to the value of mining 
property generally, he did not go to the extent of Professor 
Tennant in considering it an undesirable investment. His own 
experience through life had been that mining adventures, entered 
into with judgment and carried on with honesty, were a satis- 
factory mode of employing capital. 

Mr. Thomas Scott considered it essential that education in the 
elementary sciences connected with mining should be imparted 
to those who were engaged in that pursuit. 

Mr. Phillips believed that to improve the education of miners 
in England would be to improve their position in life. With 
regard to the superior education of the miners on the continent, 
he had had the management of one of the largest mines in West- 
phalia, in which between 300 and 400 German miners were em- 
ployed ; but when a shaft had to be sunk in hard ground, the 
German workmen were unable to do it, and the work was 
contracted for by English miners at a less price than it could 
be done for by native workmen, although the German miners 
earned only 50s, per month, and the English miners £8 per 
month. 

Professor Tennant wished to add that an attempt was made, in 
1804, to establish a school of mining, and a large sum was sub- 
scribed under the auspices of Sir John St. Aubyn, in order to 
establish a school of mines at the Royal Institution in Albe- 
marle-street. A sufficient sum was not forthcoming, and the 
subscriptions were returned. He believed a sum of upwards of 
£4,000 was subscribed. He hoped to see that system carried 
out upon an extended scale, which would result in the miners 
being better educated, and, therefore, superior workmen, 

The Chairman, in proposing a vote of thanks to Mr. Phillips, 
said, with reference to the remarks upon the subject of boring 
holes for blasting purposes, with an enlarged cavity at the end 
of the bore, he did not think that, for mining purposes in gene- 
ral, any practical advantages would be gained from carrying out 
that plan. He was glad to find that Mr. Phillips, in his paper, 
had referred to, and taken some. extracts from, the curious old 
literature and charters which were in existence in relation to 
mining. Another point of interest in the paper was the subject 
of the returns made to the Mining Record Office, in Jermyn- 
street; those returns being regularly published. He felt the 
more interest in the success of that establishment, inasmuch as 
twenty years ago it was at his office, in Newcastle-upon-Tyne, 
that a committee first met for the purpose of urging upon the 
Government the great importance of such records of mining 
being kept. Mr. Phillips had mentioned a great name connected 
with engineering and miuing—that of Smeaton—some of whose 
works, in connexion with mining in the north of England, were 
of great extent and importance, and had led to many valuable 
improvements. In connexion with the water-engine, made by 
Mr. Westgarth, he might mention that he had in his possession 
a letter written by Smeaton, in which he strongly recommended 
Mr. Westgarth to the attention of the Society of Arts as a most 
ingenious and deserving man. 

A vote of thanks was then passed to Mr. Phillips. 





THE GUNBOATS AT HASLAR, 
Tue following extract from a letter addressed to the Mechanic's 
Magazine by Mr. T. White, jun., of Portsmouth, who had the 
management of the Haslar gunboats’ slips, strongly confirms the 
independent views expressed by us in a recent article. Mr. White 
says :— 

ch While on the subject of gunboats, I respectfully think a little 
data for the future debates upon them and the Haslar slips will 
be of service; certainly it would have been if possessed by the 
House of Commons on the Budget night. 

“Sir Charles Napier, who took the lead, has never seen them, 
or he would not have said they were half a mile or a quarter of a 
mile from the water. The slip is only 800 feet long, and reaches 
from the middle of the estuary to the top of the works; nor 
would he have found fault with the site, which is most judicious, 
and chosen upon the very recommendation the hon. baronet 
gave to purchase all land adjoining public works. It is at the 
very upper end of Haslar creek, utilising a large piece of waste 
land, not needing any deepening of the water, for vessels of twice 
the draft of the gunboats can go there; nor does this at all 
interfere with the vast capacity of the water and mud lands 
below, adapted for basins and docks. oben 

“Other members were equally wide of their mark, since it 
was known that two vessels were taken up every tide with only 
one transverse cradle, two being intended as soon as the first had 
proved itself, which would double the number, without a shilling 
more expense in the hauling-up staff; and, surely, if four a-day 
can be hauled up an ircline, a greater number can be launched, 
since they run down of themselves in three minutes after being 
clear of the stalls and transverse rails. 

“The screw is the only drawback. It was no part of the 
original plan, but was admitted in the Director of Works’ office 
in deference to the proposition of the maker, backed by the 
opinions of two other engineers, seeing it would, at any rate, test 
a new motive power in a scheme that will become of great 
national importance, since it is capable of being used for the 
whole navy, and is about to be adopted by Russia, not only for 
vessels of war, but to lay up merchants’ ships to screen them 
from the crushing ice. 

“The first screw was quite a failure; the second very large, 
and, with double engines, failed at first, but has been made to do. 
The endless chain will substitute it, I have no doubt, in the new 
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— 
cradles, which are planned with greater lightness and only one- 
half the friction. 

“The question of keeping vessels dry or afloat seemed the 
most important. The returns from the arsenals show that ships 
rot as 20 to 12 in favour of sea-going, the fact being that stag- 
nant damp is their destruction, and would apply to these vessels, 
but especially to iron, where, from want of being kept perfectly 
dry, the rivets especially will become oxidated fast, and in a year 
or two would leak seriously, if not sink, from the heavy concus- 
sion in firing the monster guns. All these evils, if the vessels 
were kept perfectly dry, would be prevented ; further, the land- 
ing stage in the dockyard built and repaired with old oak satu- 
rated with sea water, and the new mast-trees kept under water 
for the very intent, all prove to demonstration from their greater 
durability that the being saturated is a benefit ; in fact, timber 
is pickled the same as meat, and is preserved thereby. 

‘Finally, the master error in the debates was the idea 
that the gun-boats in stalla could not be ready fur an emer- 
gency. This is just the opposite of the fact. If kept atloat they 
could not possibly be ready, for every ship, after laying up two 
or three years, has to be docked, caulked, and re-coppered. 
What could the dockyard do, with its little half-dozen docks 
full now in time of peace, and in confusion during the late short 
war from the wants of the large ships—what could they do with 
200 gun and despatch boats? Whereas, in the stalls, they can 
be kept in just that state of forwardness or completion that the 
orders of the Admiralty or the political horizon might suggest. 

“The employment of a large gunboat armament is a perfectly 
new era, and must have its necessary concomitants ; and I fear- 
Jessly pronounce that this project at Haslar is a masterpiece, and 
will commend itself to the Admiralty and to the nation. 

THomas Waiter.” 





UTILISATION OF THE GASES FROM BLAST 

FURNACES. 
A very interesting paper on this subject has been read by Mr. 
Parry, of Ebbw Vale, at the meeting of the new Institute of 
ingineers, in South Wales. After referring to the frequent 
derangement of the working of furnaces, in consequence of 
attempts to draw off the gases, so that they might be burnt at 
other places, and to the opinions that this result was due to 
some peculiarity in the composition of the ore worked, and that 
the combustion of the gases over the surface of the minerals was 
essential to the proper working of a blast furnace, he went on 
to state, that his object was to show that when the gases are col- 
lected, after having left the furnace, no derangement whatever 
takes place in its working. To effect this the gases must be 
collected in a chamber above the surface of the charge in the 
furnace. 

The method first adopted, both on the Continent and in this 
country, for collecting the gases, was to sink an iron tube about 
seven feet down into the furnace, so as to leave an annular space 
about a foot and a half wide between the furnace walls and the 
iron tube. From this chamber the gases passed off through a 
lateral pipe, and the charge being introduced through the tube 
acted as a kind of loose stopper to prevent the escape of gas. 
By this means about two-thirds of the gases were saved; 
but it was found that scaffolding invariably took place, 
with the usual accompaniments of black cinder and inferior 
iron. This result was ascribed by Mr. Parry to the concentra- 
tion of heat at the outer portions of the furnace around a com- 
paratively cold core, in consequence of the current of hot gases 
from below being diverted towards the annular chamber, where 
they encountered less resistance than in the central portion of 
the furnace. Under these circumstances, he believes that while 
the ore at the external portions of the furnace would be fully 
reduced and carbonised, those at the central portions would be 
imperfectly reduced and carbonised; and that, as the charge 
descended to the zone of fusion the properly reduced ore would 
be mixed with the imperfectly reduced ore, possibly, even with 
oxide of iron, producing iron that must necessarily be of inferior 
quality, together with black cinderarising from unreduced ore. 

It was observed that when the iron tube was kept only partially 
filled, and consequently more gas escaped, the furnaces worked 
better, and hence the plan of collecting the gas was very generally 
abandoned. In order to equalise the current of gases through 
the body of the charge, it was attempted to collect them ina 
chamber above the surface of the charge. For this purpose it 
was necessary to charge the furnace through a hopper; the one 
finally adopted was conical, its advantage being supposed to con- 
sist in discharging the minerals round the sides of the furnace. 
By this method of charging, it will be seen that the large lumps 
of materials must roll to the centre of the furnace, and conse- 
quently allow a freer passage of the ascending gases in that 
direction. The successful application of such an arrangement 
to several furnaces induced Mr. Parry to consider that this 
system of charging, and collecting the gases after they had 
virtually left the furnace were the only indispensable conditions 
of success in all furnaces; but further experience proved that 
this conclusion was fallacious. 

A large domed furnace was furnished with the same kind of 
charging apparatus that had been so successful with the narrow- 
mouthed conical furnaces ; but the same derangement occurred 
as in the case of the tube sunk in the furnace throat. The fur- 
nace could not be filled higher than six or seven feet from the 
top, and since at that depth it was 134 feet diameter, owing to 
the sharp sweep of the dome, the form of this furnace was 
very different from that in operation before ; and instead of being 
44 feet high by only 8 feet diameter at the mouth, it was only 
37 feet high by 134 feet diameter at the mouth. Moreover, 
since the minerals could not be so close against the smooth 
sides of the walls as at the more central part of the furnace, 
there would be a freer passage of gases up the sides in proportion 
to the respective circumferences of the furnace mouths, or as 
25 to 42. On boring ahole through the side of the furnace at the 
boshes, this was found to be the case to a much greater degree than 
was expected. At two feet in, the charge was white hot; but alittle 
further towards the centre, lumps of black blazing coal were 
found, and ore that was not even red hot. The charging appa- 
ratus was then raised five feet, so as to keep the furnace full to 
within a short distance of the old mouth, and then it worked as 
usual. It has since been proved that diminished height alone is 
not the cause of irregular working; for when this furnace was 
blown out afterwards, to be repaired, it was lined so as to give it 
the form and dimension inferred to be necessary from the results 
previously obtained, that is to say, for the height of 37 feet, 
a mouth of 7} feet diameter, or one-half that of the body of the 
furnace. The same charger that failed before was used, and the 
furnace has now been working in this way for five years, turning 
out a large make of foundry iron, while the whole of the gas 
is utilised. 

These results, Mr. Parry believes, furnish the true key to the 
successful utilisation of blast furnace gases. He considers that the 
covering of the top of the furnace has no effect on its action when 
it is kept full to the mouth, and has the proper form and dimen- 
sions from thence downwards, The mouth of the furnace must 





be understood to be not the top of the brickwork, but the mean 
height of the surface of the charge. With regard to the proportion 
that the mouth should bear to the widest part of the furnace, 
and the proportion of this width to the height, so as to secure a 
maximum economic effect, both in the quality of iron and the 
fuel consumed, Mr. Parry considers that perfection can be at- 
tained only when the isothernzal lines of the furnace are parallel 
to the horizon—that is to say, when the temperature of the 
charge at any given height is uniform throughout the whole 
horizontal sectional area at that height. If the furnace mouth 
is too wide the heated gases tend to pass up the sides rather 
than up the centre, thus rendering the isothermal lines convex 
downwards ; while, if the mouth is too narrow, the opposite 
result would be produced. In either case the charge will arrive 
at the zone of fusion unequally heated and prepared for fusion. 
Thus, at the Dowlais Works a furnace 18 feet in the body and 
6 feet at the mouth proved a failure until the mouth was 
widened to 94 feet, and then satisfactory results were obtained, 
the make of iron being doubled, while the consumption of fuel 
per ton of iron was reduced to one-half, aud the quality of the 
iron improved. 

With regard to the form and proportions of a blast furnace 
best suited to produce the best results in quality of iron and 
economy of fuel, whether worked with open top or with the top 
covered for collecting the gases, it was found that when the 
diameter of the mouth was one-half that of the widest part of 
the furnace, the best work was obtained, and that any consider- 
able deviation from this proportion either way was productive 
of serious derangement. It appeared that the height of the fur- 
nace should bear a certain proportion to the greatest diameter, 
in order to secure uniformity in the ascending current of gas ; 
for if the width is too great in proportion to the height, the 
boshes must necessarily be of a low angle, and cousequently the 
charge round the sides near their upper part would be out of 
the direct line of passage of the ascending current of gas. The 
widest part of the furnace should be at a depth not less than its 
own diameter ; the sides to this depth, should be slightly dome- 
shaped, for the purpose of giving greater capacity to that 
region of the furnace, and the radius of the curve should coincide 
with the prolongation of the line representing the largest dia- 
meter; but by further increasing the capacity of the dome there 
would be asegment of the charge unacted upon by the gases in 
their passage to the mouth of the furnace, entailing evils greater 
than the advantage of increased capacity. The curve should be 
continued below the widest part of the furnace till it meets 
the top of the boshes, the angle of which should not be less than 
70°, starting from the level of the tuyeres, and the depth from 
the widest part of the furnace to the tuyeres should not be less 
than its diameter plus half the diameter of the furnace at the 
level of the tuyeres. 

These proportions give a blast furnace of any determinate 
height the largest capacity compatible with good working. 
When the height of a furnace exceeds the above proportion, the 
only loss entailed is an unnecessary sacrifice in its capacity. 
When the gases are to be utilised, the height of the furnace 
above the mouth must of course be regulated by the kind of 
hopper used for charging. The conical one, while possessing 
many advantages, takes up much space in the furnace, and 
also allows gas to escape during the charging. But when the 
true principle of collecting the gases without injury to the blast 
furnace becomes more generally known, attention will probably 
be directed to the contrivance of a charging apparatus free from 
those defects. 

It was found that in furnaces of 4,200 feet capacity the tem- 
perature of the escaping gases was 640° Fahr., while in a fur- 
nace of 6,000 feet capacity the temperature of the gases was only 
360° Fahr. ; and as the effective force of a blast furnace consists 
in the excess of temperature generated at the zone of combus- 
tion over and above that required for the fusion of the charge, it 
follows that the addition of the 280° Fahr. which, in the latter 
case, is retained and carried down with the charge, must play an 
important part in the economy of fuel. Thus, supposing the 
melting point of the minerals to be 2,750° Fahr., and that the 
temperature raised in a cold blast furnace is 3,250° Fahr., there 
would be an effective power of 500° Fahr. to be expended 
or rendered latent in the fusion of the charge. And 
if in a hot blast furnace the temperature of 3,500° Fabr., 
the effective power would be 750° Fahr., or an increase 
of 50 per cent. in the fusing power of a furnace, making a certain 
determinate quantity of iron. This is generally known to be the 
advantage gained by the use of hot air. Whether the excess of 
temperature comes from above or below can make no difference 
in the result, since the advantage is to be expected from a greater 
absorption of heat from the gases by the charge in a large fur- 
nace than in a small one, both supposed to be consuming equal 
quantities of fuel in the same time. 

The principle upon which this economy is based does not seem 
to have commanded much attention, owing, perhaps, to the cir- 
cumstance that blast furnaces have recently been made of such 
large capacity, or from an increase of capacity having been 
chiefly effected by widening the mouth only to an undue extent, 
thereby neutralising the advantages that ought to have been 
gained. When, however, small furnaces are enlarged to twice or 
thrice their former size, the effects become strikingly apparent, 
an economy of fuel to the extent of 150 or 200 per cent. being 
the practical result. 

In the case of a large furnace of as much as 6,000 feet capacity, 
discharging its gases at so low a temperature as 360 deg. Fahr., it 
is questionable whether any further increase of capacity would be 
productive of much benefit when the same quantity of fuel and the 
same volume of air are to be consumed in the same time as be- 
fore. ‘ihe necessarily increased height would entail a corre- 
sponding crushing action on the fuel, which would, in all proba- 
bility, counteract the advantages of the slight increase of 
temperature. At the same time many furnaces, as usually 
built, might have nearly double the capacity, with the same 
height, to very great advantage, 

The conclusions that may be drawn from these observations 
are :— 

1. That with a properly proportioned furnace of large capa- 
city, the gases can be collected only by a chamber above the 
mouth after they have virtually left the furnace, the diameter of 
the charging cone not being greater than half that of the mouth, 
so as to ensure uniform distribution of the charge. 

2. That furnaces with mouths too narrow in proportion to the 
widest part, and where there is an undue passage of gases up the 
axis of the furnace, may be improved in their working by taking 
off some of the gas from the sides near the top, either by a 
short cylinder sunk in the throat, or by lateral openings in the 
walls, 

3. That in similar furnaces the whole of the gases may be col- 
lected with an improvement in the working, by fixing a small 
conical charger on the top so as to reduce the height and increase 
the diameter of the mouth. 

4. That, conversely, furnaces «ith mouths proportionately too 
wide may be improved by collecting some of the gas from the 
axis of the furnace by a sunk tube. 
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5. That, with similar furnaces, when the inside walls are 
nearly perpendicular, the whole of the gas may be collected, by 
using a large conical charger that nearly fills the throat. 

6. That, as regards economy of fuel and quality of iron, it is 
of much greater importance that the gas, after leaving the zone 
of fusion, should communicate an equal degree of heat over any 
given section of the superincumbent mass, and, consequently, 
induce an equivalent uniform chemical change in it, than that 
more heat should be absorbed from the ascending current by an 
increase of capacity, if those conditions cannot at the same time 
be maintained. 

7. But that, those conditions being maintained, the economy 
of fuel is proportionate to the increase of capacity. 

8. That the efficacy of the system of conical charging is 
limited, and insufficient to correct the tendency to the passage 
of gas up the sides of a furnace that is not sutliciently high in 
proportion to the width of the mouth. 

9. That in tall, narrow furnaces, of comparatively small 
capacity in proportion to the volume of blast passing through 
them, the gases may be collected in any way without injury to 
the quality of the iron. But, in such furnaces, there will be a 
waste of fuel equivalent to their inferior capacity. 

10. That, in erecting new furnaces, or relining old ones, ar- 
rangements may be made for collecting the whole of the gas, 
with certainty of success; and that this may be effected with 
the majority of furnaces already erected. 





THE LOSS OF THE AVA. 
Tue following remarks and sketch, explanatory of the manner 
in which the Ava was lost, are taken from a new scientific journal 
published at Calcutta, entitled Zhe Engineer's Journal and 
Railway Chronicle :— 

“We give below a rough sketch, kindly sent to us by a 
correspondent, illustrative of the manner in which the P. and O. 
Company's steamer Ava was lost. After striking on the rocks 
she appears to have broken her back amidships, and then to 
have gone down. 

“The rock on which she struck is between ‘ Pigeon Island’ and 
the mainland, about nine miles north of Trincomalee. It is 
reported that a fishing light was mist ken for the harbour light, 
which might easily have been the case, because the latter is a 
disgrace to the fine harbour, the entrance to which it is intended 
to show. 





“The Ava had on board the only shaft in India that would fit 


the Alma. This last named vessel, therefore, will have to wait 
until a new shaft is ordered, made, and can be sent out from 
England. 

“The passengers, as our readers are doubtless aware, were all 
saved, but suffered severe privations. Among them were several 
refugees, and we believe some of the Lucknow garrison. The 
greater part of the mails and the cargo have gone down with the 
vessel. In addition to a very valuable cargo there was upwards 
of £266,000 in specie on board. There is evidently no reason 
why, with a proper diving apparatus, a large amount, if not all, 
of the specie should not be recovered. The preci-e spot where 
the vessel went down is well known, and there is apparently no 
difficulty whatever in the matter. The Peninsular and Oriental 
Company will eertainly be very unwise to abandon the wreck 
without an attempt of some kind being made, If it is abandoned 
it will turn out a most profitable speculation to those who 
embark in recovering it.” 

Late advices speak not only of the shaft of the Alma, said to 
be worth from £2,000 to £3,000, being recovered, but also of 
severrl boxes of specie. When the last accounts left the wreck, 
the work of recovery was going merrily on, and there appeared 
every reason to hope that the valuable part of her cargo would 
be saved. 


Tue Navy.—The following is a list of screw men-of-war now 
building in the royal dockyards at a total estimated cost of 
£4,000,000 :— 

SCREW SHIPS OF THE LINE, 


Guns, = Hp. Building at 

THREE DECKERS. 
Prince of Wales.. «.. .. 131 .. 800 ., Portsmouth, 
Victoria .. «s oo «of 120 .. 1000 .. Portsmouth, 

TWO DECKERS. 
Duncan oe ee oe oe 100 «6 800 ., Portsmouth. 
Donegal .. cc cc of 100 «.. OO Devonport, 
Gibraltar .. «. - 100 800 .. Devonport. 
Windsor Castle 100 500 Pembroke. 
Atlas .. «2 o- 90 800 Chatham, 
Revenge 90 4. 800 Pembroke. 
Defiance .. .. co o 8 . 800 Pembroke, 
Repulse .. os oe o 90 .. 800 .. Woolwich, 
Hood .. .. -» ef 9 .. GOO ., Chatham, 
Edgar... «. «© of of 90 «. G00 oo. Woolwich, 
Irresistible. .. « of 60 400 .. Chatham 


Orlando 
Mersey 
Bacchante.. 
Glasgow «. 


Pembroke, 
Chatham, 
Portsmouth. 
Portsmouth, 





Topase * Devonport, 
Immortalité Pembroke, 
Forth... .. Deptiord. 
Narcissu Portemouth, 
Aurora Devonport. 
Ariadne os Deptford. 
Galatea ., Woolwich, 








Charybdis .. .2 «os « 22 .. 400 ., Chatham, 
Barossa oe 22 .. 400 .. Woolwieb, 
Orestes 22... 400 Bheerness. 
Cilo 2. oe oe oe oe 22 oe 400 4. Sheerness, 
sLoors, &c. 

Pelican .. se oe ec 16 oc 200 .. Pembroke, 
Greyhound oo «2 ee 6 .. 200 Pembroke. 
Mutine os « «- oo 16 200 Deptiord, 
Camelion .. « « «+ 16 200 Deptford. 
Pantaloon .. .. «+ »o 10 150 .. Devonport. 
Pete «0 «2 00 oo oo B® 150 Devonport. 
lcarus .. «5 «+ «+ of 1 150 Deptford, 
Rosario .. 5 100 Deptford, 


Altogether thirty-six vessels, to carry 1,960 guns, and to have engines 
of 19,650 horse-power, 
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STEAM CRANE AT THE NINE-ELMS GOODS STATION. 





WE have lately had an opportunity of seeing this steam crane at 
work. It is simple in construction, economical in fuel, and effi- 
cacious in its action, and as a description of it may be interesting to 
our readers we insert it, together with certain statistical information 
as to its capabilities. The crane has been erected at the Nine-Elms 
goods station of the South Western Railway, for the purpose of 
transferring goods from the river Thames to the trucks, and vice 
It is a 5-ton post crane, 16 feet 6 inches radius with a 
wooden jib, with wrought iron tie rods. The boiler is cylindrical, 
and upright; it is fixed on the opposite side of the post to the jib, and 
rests on a strong girder frame. The boiler is supplied with patent 
cups for increasing its internal heating surface, and the funnel rises 
7 feet directly from the centre of its crown. The cylinder, which is 
about 6 inches diameter and 10 inches stroke, is placed in front of 
the post, and works direct to the crank which is placed overhead; 
one end of the crank shaft is supplied with a pinion 6 inches dia- 
meter, and 1} inch pitch, which gears into a 4 feet spur wheel on the 
24 inch shaft, which carries an 11 inch lifting drum; this arrange- 
ment constitutes the single purchase. The double purchase is thus 
obtained :—At the opposite end of the crank shaft to the tooth wheel 
which drives the single purchase, and next to the light 3 feet 6 inch 
fly wheel which is fixed at the extreme end is another 6 inch pinion, 
which gears into a 3 feet wheel on a 2} in. shaft; the other end of this 
spindle is also fitted with a 6 inch pinion, which gears into the 4 feet 
spur wheel before mentioned. hese pinions are supplied with 
clutches by which they can be thrown out of gear by the man who 
drives the engine; levers are provided for this purpose ready to his 
hand; the crane is also provided with a set of hand gear which can 
be applied to either the single or double purchase when required, and 
the counter shaft is fitted with a brake wheel and strap to be used 
when necessary. The valve is worked by the ordinary link motion 
with two eccentrics, and the engine driver can turn on the steam, 
reverse the engine, and alter the purchase without going round to the 
other side of the machine. The pump is worked from the crosshead ; 
it is $.inch diameter, and draws from a square tank placed between 
the boiler and the post. The illustration shows a front elevation to 
scale of the engine and crane, with the inside frame or standard re- 
moved. A is the boiler, B the tank for the feed, C the feed pump, D 
the cylinder, E the link motion, F the crank shaft, G the lifting drum 
and shaft, H the countershaft, and I the shaft for the hand gear, K 
isthe starting lever, and L the reserving lever. The boiler when 
filled with water to the proper level about balances the weight of the 
ib and j inch chain, which eases the friction on the post materially. 
hen lowering the goods the engine runs about 200 revolutions per 
minute, and aon lifting from 80 to 100, The reversing gear cade 
the momentum of the apparatus to be easily overcome without loss 
of time. It requires about 40 minutes to get up the steam when the 
boiler is cold, the engine will lift from 18 to 20 tons of goods from the 
boats on an average in an hour, with a consumption of about 28 Ib. 
of coke or 1} lb, per ton, and effects a great saving on manual labour, 
to say nothing of the benefit arising from the werk being performed 
in a very short period. 





ALLMAN’S TAPS AND VALVES. 
PATENT DATED 9TH OcToBER, 1857. 


Tus invention, by F. H. Allman, C.E , of Mornington-place, Regent's- 
park, consists of arrangements in which flexible and fluid-proof ma- 





terial is employed between the fluid to be transmitted and those parts 
of the tap or valve by which the latter is opened or shut, such flexible 


material being in certain specified forms, It may be of leather, | 
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canvas, canvas with india-rubber, india-rubber alone, or other sub- 
stances. 

The illustration shows a section ofa tap a being the body; the fluid- 
proof chamber & being of a concave cylindrical form, On the upper end 
is a circular flange c, resting on the body of the tap a, and which forms 
the joint by having the screw lid d screwed down upon it. The other 
end c of the chamber 6 is screwed down on the seating fin the body 
of the tap a by the screw g, which is tapped into the lidd. If the 
screw g be unscrewed, it will lift the end of the chamber e from the 
seating f, and allow the fluid to pass through the tap. The chamber 
6 is corrugated, to facilitate the lifting off the seat and enable it to 
fold. The valve piece A, titting into the chamber, lifts the lower end 
e by the action of the screw g, and is rivetted over with a washer to 
the screw, 80 as to allow the screw g to turn in it loosely and freely ; 
the tap in the illustration is shut and opened by the screw g. 





CREEKE’S EARTHENWARE PIPES. 
PATENT DATED 30TH SEPTEMBER, 1857. 
Tus invention, by C. C. Creeke, of Bournemouth, Hants, consists, 
first, in constructing pipes with flutes in them, instead of making 


them plain, as usual, so as to increase their strength; secondly, ina 
method of joining pipes one with another, so as to render them 





water-tight as soon as the joint has been made, while at the same 
time it will not be of that rigid nature as will not allow of subsidence ; 
and, thirdly, ina mode of making pipes so as to obtain access to 
them without disturbing the body of the pipe. 








Fig. 1 shows a side view of the pipes, with the mode of joining 
them; a, a, are the inclined grooves made near the ends of the pipes, 
and which diverge one from the other. A key, clamp, or clip’, shown 
in section at Fig. 2, is made of metal, and when placed in the groove 
and driven down, as shown in Fig. 1, it will draw the ends of the 





pipes together and tighten the joint; annular grooves c, c (Fig. 2), 
| are made in the edges of the pipes, and a metal ring d is inserted in 
them. Fig. 3 isa transverse section of part of a pipe showing the cor- 
rugations on the outside of it. Other forms of corrugations may of 
course be used applicable to either cylindrical or to flat surfaces. The 
pipes, after leaving the machine die by which they are manufactured 
to any lengths, have the band or plain part at each end formed by 
hand with the assistance of the turntable; and in order to ensure 
completeness of the joint, the end face of each is cleaned off and 
ground down by machinery toa perfectly even furnace. This may be 
effected by the removal of the glazing, if it be considered advisable. 
| The method of making drain or sewer pipes so as to obtain access to 
them with facility, without disturbing the body of the pipe, consists 
in cutting out from each pipe a small portion at each end (or at the 
opposite ends of alternate pipes), so that. when the two pipes are laid, 
the end of one being placed in the socket or flange joint of the other, 
they will together form a convenient aperture for getting access to 
the pipe for examining it. The dimensions of these openings may 
vary, according to the size of the pipe, from about one-fourth to nearly 
one-half of the diameter; such apertures being covered over wit 
a cap rebated at every point so as to lap over the edges of the aper- 
ture, and thus make a secure joint. Fig. 4 represents a drain or sewer 
| pipe in perspective, and with the cap or cover raised out of its seat; 
| such cover may, however, form the end of a junction pipe when 
necessary. 





CAPTAIN NORTON’S RAILWAY GUARD AND 
| PASSENGER SIGNAL. 


Tus signal, the invention of Captain Norton, of Rosherville, near 
Gravesend, was described in a letter which appeared in THz ENGINEER 
some time since, as having been tried at the Tilbury Railway-station. 
It consists of a cylinder of wood having a hole drilled nearly through 
it. The upper part of the hole is stopped by a plug of wood or cork, 
and a steel pin or a common nail is inserted in it, having a small cap 
at its end, which, when the pin or nail is driven in, strikes upon an 
iron disc placed at the bottom of the hole, and so explodes the charge, 
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The illustration shows the arrangement, the hole being charged 
with powder. The mode of using the signal is to let it slide down a 
tube attached to the side of the carriage, or placed through the bottom 
of it. The head of the nail striking the ground or rail, or, what is 
better, a flat piece of iron suspended a few inches below the tube 
down which the signal slides, an explosion takes place, which may be 
heard at a greater or less distance, according to the charge. In 
addition to the sharp report of the signal, there is a vivid flash and 
acloud of smoke to enlist the eye as well as the ear of the guard and 
engine driver. For safety it is convenient to have the signal ready 
capped, with a cover over the percussion cap, which cover can be 
taken off in an instant when the signal is to be used. It is difficult 
to conceive what objection can be urged against the use of so simple 
a contrivance as this appears to be. Its cost is absolutely nothing, 
and, if properly constructed, would doubtless prevent many accidents. 





My First Vorace— William Stones—Simpkin, Marshall and Co. 
—This work will find a place in the library of the tyro next to 
Dr. Paris’s “‘ Philosophy in Sport Made Science in Earnest,” which, 
by its knowledge inducing treatment will forcibly remind the reader, 
On shore the work will afford all the agremens of a pleasant voyage, 
enlivened by the most entertaining company, and afloat offers the 
best preventive for the maladies of the sea by the occupation it 
provides for the mind. A book of the kind was much wanted, and 
this of Mr. Stones’ has the honour of being the avant courier of a 
new and valuable class of elementary maritime literature, from 
which many a future naval hero or “ peace commander” may date 
his first notions of practical usefulness. 


TriaAu or Bray’s Traction Enctne.—This engine, of which we 
gave an illustration and description a few weeks since, was on 
Tuesday last tried at Woolwich in transporting heavy ordnance, 
As the peculiarities of its construction were fully entered into in 
the article referred to, we shall simply here state what it did at the 
trial. To it was attached a 68-pounder gun, weighing 112 cwt., 
which it drew through the gates of the Royal Arsenal, down the 
Plumstead-road, over the steep acclivity of Burrage-hill, and back 
again to the Arsenal by Sandy-hill. The speed of the engine was 
about 24 miles per hour, which it continued to make although 
going up hill, The steering apparatus appeared to act remarkably 
well—the engine being under the most perfect control. We had no 
opportunity of testing the consumption of fuel or other details of 
working, but hope to lay them before our readers upon future trials. 


Tue New Orera Hovss, Covent GArpEN.—The new building, 
though standing materially on the ground occupied by its predecessor, 
is much mere extensive. The increased space has been divided into 
two unequal parts; the largest of these, bounded by Bow-street and 
Hart-street, is occupied by the theatre: the remainder forming a site 
for a floral hall 220 feet in length by 75 in width, which will be used 
as a promenade for the audience. It will be constructed of glass and 
iron, and will, undoubtedly, form one of the most pleasing additions 
which has been made to the new edifice. The external appearance of 
the building differs materially from that of the old edifice. It looks 
much narrower, higher, and infinitely more compact. It is nearly 100 
feet high, 122 feet broad, and extends backwards to the enormous 
depth of 240 feet. Thus, externally, it is by far the largest theatrical 
building in the world, being rather larger than the celebrated opera 
house of La Scala, at Milan, though we believe that the body of the 
house appropriated to the use of the audience is not so large. The 
walls are constructed on the cellular principle; and in effective 
strength are equal to a wall twenty-four feet thick. They consist of 
an outer wall three feet thick, and an inner wall of two feet. The 
space between them is divided transversely into compartments, by 
solid walls two feet thick, placed at distances of twenty feet apart, 
running up between them from top to bottom. They are also stayed 
and held together by a complete lattice-work of wrought-iron rods. 
The construction of an adequate roof for the new house was one of the 
chief difficulties with which Mr. Barry had to contend. To contrive 
massive and efficient girders for the support of the roof was easy 
enough, but to get them fixed in their proper position on the top of 
the walls, across such an enormous span, was a difficulty which re- 
quired many ingenious contrivancestoovercome. The girdersare nine 
in number, each ninety feet long, nine feet six inches deep, and four- 
teen inches thick, and are constructed of wrought-iron, arranged on 
the lattice principle, and each weighs eighteen tons. To get these into 
their position, Mr. Barry had a brick shaft erected in the centre of the 
building, by means of which the first girders were hoisted in two 
halves, and the ends, resting on the shaft, afterwards fastened together. 
When two or three had been thus raised and secured it was of course 
easy to use them as a fulcrum to hoist the others up by. The girders 
are placed twenty feet apart, and from them is suspended the orna- 
mental domed ceiling, which serves to throw back the sound and dis- 
tribute it over the house. Each girder is capable of supporting a 
weight of 300 tons at the lowest estimate. Between the top of the 
girders and the tep of the dome ceiling of the opera-house, a space of 
about fourteen feet high is left. Thus, between the real and the appa- 
rent ceiling there are eight rooms. twenty feet wide, ninety feet long, 
and fourteen feet high. These will be used as workshops and property 
rooms. They are all constructed as nearly fireproof as it is possible to 
make them, for it will be remembered that it was in the workshops 
above the flies that the fire which destroyed the late theatre originated. 
The new stage is ninety feet square, and the proscenium is fifty feet 
high, while the old stage was only eighty feet by fifty-six, and the 
proscenium only forty-two feet high; thus the new stage is nearly 
double the extent of the former one. The audience will be distributed 
over the building in the following proportion :—lIn the pit, 223; pit 
stalls, 274; boxes, with the exception of her Majesty's box, 480 ;: 
ampitheatre, 382 ; ampitheatre stalls, 356; side galleries, 200 ; making 
in all, seats for 1,915; though on a crowded night it would conveni- 
ently be made to hold 2,500. Her Majesty’s box is placed to the 
right hand side of the grand tier fronting the stage. It is reached, as 
in the former theatre, by a private staircase and ante-room, which will, 
of course, before the opening, be decorated in a style of elegance in 
keeping with the rest of the edifice. The Duke of Bedford's box is 
also reached by a private staircase and ante-room, though on a smaller 
scale than that intended for her Majesty’s use. The grand entrance 
is, as formerly, in Bow-street, and certainly the portico which fronts 
the edifice is one of the most imposing entrances in the metropolis. 
It is eighty-two feet wide, and, igcluding the covered carriage porch, 
eighty-four feet high; the columns on which it is supported are thirty- 
six feet six inches high, and three feet eight inches in diameter at the 
base; making the whole portico twenty feet wider and twenty-four 
feet higher than the portico of St. Martin's Church. From the 
entrance a splendid double flight of stone stairs, each of which is 
twelve feet broad, leads to the crush-room—a spacious and lofty 
vestibule, eighty-two feet long by twenty-five wide, 
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PRESENT MODE OF VENTILATING SEWERS. 


As the mode of ventilating sewers by means of shafts opening 
on the carriage-ways has now become so general, not only in 
London but other cities, we have taken the accompanying 
sketches from Mr. Haywood’s report on the ventilation of sewers 
in order that our readers may clearly understand the arrange- 
ments at present made for effecting that object. Whatever 
defects belong to the system now almost uniformly adopted 
throughout the country, it is quite certain that it presents many 
advantages over the old plan of allowing the gases from the 
sewers to rise through the gullies always placed near the foot- 
paths. It enables the gullies to be trapped with safety, and 
sufficiently ventilates the sewers to prevent many accidents, and 
to some extent also prevents, although, as Mr, Haywood states, 
far from effectually and uniformly, the gases generated in the 
sewers from issuing through the drains, closets, and sinks of 
houses with such intensity as they would otherwise do, 


FIG.4. 
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We gather the following description of the general mode of 
ventilating sewers from Mr. Haywood’s report. The plan con- 
sists in building shafts at intervals along the sewers, which com- 
mence at the crown and terminate at the street level in the 
centres of the carriage-ways. The manner in which they con- 
nect at their lower ends with the sewers is various, but the 
general principle is shown in the accompanying illustrations. 
Sometimes they are built at the heads of the sewers, as shown 
in Figs. 1 and 2, but more generally as shown in Figs. 3 and 4, 
as by the latter mode they not only relieve the sewers, but pre- 
vent those gases which are specifically lighter from lodging in the 
working shaft. Mr. Haywood states that it is in the working 
shafts when without ventilating shafts leading out of them, or 
with shafts stopped up, that most of the explosions have taken 
place from the ignition of carburetted hydrogen gas. 

The principal objection to this mode of ventilating sewers is, 
that the emanations from them are discharged at too low a level, 
the air required for respiration being at times seriously con- 
taminated. Whenever these openings into the sewers act as 
downcast shafts little or no inconvenience is felt, but they must, 
of course, sometimes act as up-cast shafts, when they become a 
perfect nuisance. Various causes, and sometimes the most trivial 
ones, determine in which capacity these shafts act, whether as 
up-cast or down-cast, but those near the summit levels naturally 
serve most frequently as the discharge orifices. 

It has been found that when nuisance from the ventilators is 
most sensibly felt, it appears to be the result both of temperature 
and barometrical pressure. When the temperature is high, the 
barometer low, or rapidly falling, and there is a comparatively 
stagnant atmosphere, the emanations are unbearable ; all kinds 
of openings into the sewers emitting odours much more easily 
imagined than described. One somewhat curious circumstance 
attending the discharge of effluvium from the ventilating shafts 
is, that at times when it is most perceptible, the slightest current 
has not been detected, and Mr. Haywood attributes the stench in 
such cases “to the peculiar condition of the atmosphere, of which 
the depression of the mercury column is one, but only one of 
the indications.” 





JENNINGS’ MODE OF FORMING FLUES, &c. 
PaTENT DATED OctTosBer 1, 1857. 


Tus invention, by Josiah George Jennings, of Holland-street, Black- 
friars, consists of improvements in the manufacture of articles used 
for forming flues and air and water passages in buildings. Instead of 
using the ordinary wood trimmers at the fronts of fireplaces, cast- 
iron trimmers are employed, having air passages through them, so 
that any air admitted between the floor by air bricks or otherwise 
may pass freely through such trimmers; hollow blocks of earthen- 
ware being used below the hearths so that the longitudinal passages 
through them are made to correspond with the air passages in the 
trimmers. From the ends of these blocks proceed similar blocks, 
which rise up the sides or the backs of the flues or chimneys ; suitable 
Junctions with corresponding hollow passages being used for con- 
necting the horizontal and upright blocks, and to ensure good joints 
the ends of the blocks are formed with grooves to receive tongues. 
In making flue and air passages combined, the blocks are formed of 
earthenware, by forcing clay through moulding orifices so constructed 
that each die will produce in any desired lengths rectangular blocks, 
the central passage of whichis suitable for a tlue, which it is preferred 
should be cylindrical, whilst the four angles are made hollow, and 
form four angular air passages around the central passage or flue; 
or in place of each die being formed to produce the rectangular 
hollow blocks, each die may be made to produce half or a quarter of 
such a block, in which case the sides where they come together are 
formed with grooves to receive tongues or cement; and in all cases 
the ends of such blocks are made with grooves to receive tongues or 
cement. In order to more conveniently provide for the conveying 
fuk, rain water from the roofs of buildings, and for ventilating the 
ed a neo rain water descends, hollow blocks are formed, 
Fe - e for bondmg in with the brickwork of a building, such hollow 

jocks being of clay expressed through dies or moulding orifices ; 





each such block, in addition to the tubular passages for the rain 
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water, is formed with three sides at right angles, which form suitable 
projections for bonding in with brickwork. 

Fig. 1 shows a plan of a cast iron trimmer, having suitable flanches 
and recesses to receive the ends of the joists, and formed with passages 
through it for the passage of air to and through the hollow hearth 
blocks (sections of which are shown at Figs. 4,5, and6; Figs. 4 and 
6 merely showing modifications in the shape of the openings. The 
edges of the earth blocks being serrated so as to lock into each 
other); and Fig. 2 is a front elevation of the trimmer, the form 
shown being the one preferred, but requiring variations to suit 
special cases; a, a, is the trimmer, which by its ends are supported 
by joists b, b, or by walls or otherwise; c, c, are joists, which are 
supported by the flanges a’, and are kept upright by recesses or 
projections at a2, a?; a, a’, are air passages; and d, d, are blocks of 
cio earthenware, which conduct air from a lower apartment 
into air flues in the walls above the hearth; where such hollow 
blocks are applied these air blocks are supported at one of their ends 
on the flange of the trimmer. The joists may, where necessary, be 
tied to the trimmer by screw bolts and nuts, as shown at e,e. Fig. 3 
shows a transverse section of the trimmer at a,b. The ordinary 
hearth is placed over the hollow earthenware air blocks, and the ends 
of the hollow blocks are connected at one end with air flues in the 
walls, and with the source from which the impure air is to be with- 
drawn. When it is desired, one or more of the hollow channels in 
the hollow earthenware blocks may be arranged to supply air to the 
fireplace which is above such earthenware blocks. By thus using 
cast-iron trimmers and hollow earthenware blocks in combination 
with air flues, great opportunity will be afforded for ventilation, by 
making openings in the ceilings and cornices in the rooms below, and 
arranging for the air to pass between the joists, and to and through 
the channels in the hollow earthenware blocks. Fig. 7 shows the 
mode of constructing blocks for smoke and air flues in buildings, 
the block being in one piece; but blocks of this kind may be 
constructed as before explained, either entire or in halves or quarters, 
the ends of these blocks being made with grooves to facilitate 
the joining of them. Their peculiarity consists in making them so that 
they shall in the interior present a space for a smoke flue surrounded 
with hollow spaces for forming air flues. The smoke flue z, is sur- 
rounded by four air flues y, y. The exterior surfaces are at right angles 
to each other, and the interior or smoke flue is circular; but the form 
of the interior may be varied, so as to form an octagon or other figure, 
in which case the forms of the surrounding air flues will be varied. 

In Fig. 8 are shown forms of blocks, each having two passages 
for forming air flues; two of these blocks x, z, are similar, except 
in size, to hollow bricks which have before been made, but two 
of the blocks w, w, are made with three passages through them, two 
of which are for the formation of air flues, and the third is made 
suitable for bonding in with ordinary brickwork ; each of the blocks 
w, w, being made with angular projections w', against which the two 
blocks x, z, come as shown. In constructing blocks of this descrip- 
tion they may be made for working in with one, two, or more courses 
of ordinary brickwork ; and in order to meet cases where the flues are 
required to incline from the perpendicular, blocks are made with the 
upper or lower ends in some cases, and in other cases with both ends, 
formed to one incline, according to the degree of inclination required. 
When two or more smoke flues are constructed near together, then, 
in place of there being projections w' on one side only, other blocks 
w? are used, made with angular projections w' on both sides. In con- 
structing single smoke flues with the blocks last described, four of 
such blocks will be used in each course of the blocks, two blocks z, z, 
and two blocks w,w, being employed, but having their positions 
varied at each course of the blocks; in one course the two blocks z, z, 
will be interior of the work, and the two blocks w, w, exterior of the 
wall; in the next course the two blocks 2, x, will be exterior, and the 











| tubular journal which rotates in the bearing B. 


two blocks w, w, will be interior, that is, in transverse direction in | 


respect to the wall; or four blocks like w may be used, and none of 
those like z, z. 

In order that the objects of the patentee may be better understood, 
we should state that he proposes to commence all the flues of a 
building on the basement storey, the lower blocks being in all respects 
similar to that shown in Fig. 7, excepting that they are fitted with 
iron doors, by means of which the chimney may be swept from the 
basement, and the air passage y, y, be made the means of supplying 
air to the fire and room. Immediately below the hearth the patentee 
proposes that a junction block should be used which would be avail 
able for passing the ashes, &c., from the fire te the basement, and 
above the fire another junction block, differently formed, might be 
introduced, which would be fitted with a register, and which would 
be closed by the ascent of the sweep’s brush or by the servant. All 
details of arrangement, however, are left to architects and engineers, 
the patentee’s object being to provide appliances to be used for the 
purpose of supplying warm air to apartments, and for withdraw- 
ing it after use by means of the air chambers y, y, as described; 
the currents of air in them being moved by the ascent of the hot air 
and smoke passing up the centre of the air shaft. Blocks are formed 
having junctions in them to receive the vitiated air near the ceiling, 
as also for taking any inclination circumstances may render neces- 
sary the flues should have. Professional men are often unable to 
carry out special objects for want of proper appliances, and the 


| i 


a h. 


stfu Matti 


patentee, without laying down any rule as to their various applica, 
tions, simply produces the means for supplying air to or taking it 
from apartments. The patentee claims, firstly, the constraction of 
air flues in combination with cast iron trimmers and hearth blocks; 
secondly, the construction of smoke, in combination with air, flues, 
by means of hollow earthenware blocks made by expressing clay 
through moulding orifices, either in one or more pieces; and, thirdly, 
the construction of earthenware blocks for rain water pipes and air 
flues. 





PAISLEY AND BERTRAM’S IMPROVEMENTS IN THE 
MANUFACTURE OF PAPER. 
Patent patep 30TH SerremBer, 1857. 
Tras invention, by James Paisley, of the Hele Works, Devon, and 
George Bertram, engineer, of Edinburgh, consists in a mode of pre- 
venting waste of the raw manufactured material employed in the 
making of paper by its escape along with the water flowing from the 
ines. 



































The illustration shows a side view of one modification of the 
apparatus. It consists of an open rectangular framing, A, of wood; the 


end standards being connected together by transverse stay pieces. 
The framing omen a hollow conical receiver, one end of which is 
carried in the pedestal bearing B, which is bolted to the lower end of 
the framing. The conical receiver is arranged in a horizontal 
position, its smaller end being formed of a cast-iron plate C, having a 
The metal end plate 
C is made with recesses round its periphery, into which are fitted a 
corresponding ber of bars of wed Be these bars diverge from the 
plate C and form the exterior portion of the conical receivin, 

apparatus; inside the external bars D is fitted a lining of wire clo’ 

or other suitable permeable material E; the wire cloth is secured to 
the bars D by means of internal strips of copper F; these retaining 
strips are fastened to the bars D -/ copper nails or screws, This 
arrangement forms a conical permeable receiver or filtering chamber, 
open at its larger end, and upon the exterior of the cone a belt pulley 
G is fitted, to which a slow rotary movement is given by means of 
abelt H. A pipe K, which passes through the tubular journal of the 
receiver, serves to convey the waste water and pulp to the interior of 
the strainer. The inner extremity of the pipe K is fitted with a 
perforated cap or rose head L, in order'to diffuse the inflowing stream 
of water over the surface of the conical receiver. The waste water 





| that flows away from the rag engine or paper machine is conducted 


| 


| into the pipe K, and is discharged through the perforated cap L into 


the interior of the receiver. The rotary motion of the receiver causes 
the water to flow over the surface of the wire cloth E, and thence 
through the interstices into a receiver or channel made beneath the 
strainer for conveying the water away. The pulp or fibrous materials 
with which the water is charged as it flows into the receiver is 
separated by the wire cloth E, and flows downwards in a semifluid 
state into the receiver M. This receiver consists of a 

framing of wood, and is lined with wire cloth or other suitable perme- 
able material. ‘The superfluous water, which flows into the feeeiver 
M, drains off through the meshes of the wire cloth, and leaves the 


pulp contained in it in a state fit for removal either to the pulp vat or 
| to be again passed through the beating engine. The internal 


ment of the rotary conical receiver may, by a slight moditic j 
adapted for raising waste water as well as straining the pulp from it; 
the internal part of the receiver being arranged like a “P 
wheel.” 
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SURFACE CONDENSATION. 
§1r,—Will you allow me to make a few remarks on the letter of 
Mr. James Sutcliffe, in your last number ? 

For some years past I have taken great interest in all attempts 
to substitute fresh for salt water in marine boilers, and I have 
been more or less professionally connected with several vessels 
fitted with surface condensers. 

From the results of my own experience I can state with confi- 
dence there is no difficulty in effecting a perfect and most 
“‘ rapid” condensation in a surface condenser; and I have no 
doubt whatever the day is not very distant when the system of 
surface condensation will be duly appreciated, and generally 
adopted, 

Mr. Sutcliffe states his want of faith in mere surface conden- 
sation, unless supported by some such combined jet and surface 
arrangement as he has patented,* and now recommends. 

Mr. Sutcliffe is quite in error when he states, first, that past 
failures have not arisen from defective arrangements ; and, se- 
condly, that surface condensation is not sufficiently rapid as 
compared with jet condensation, Every case of failure has in 
my experience arisen entirely from defective arrangements; and 
it is not difficult in the case of Hall, Napier, and others, to 
state why their plans have not been more generally adopted. 

Mr. J. Scott Russell, in his work on steam navigation, and 
many others, have stated their belief in the want of rapidity in 
surface condensation; but I have before me results entirely dis- 
proving such statements, 

In the last vessel I fitted with surface condensers the engines 
were fifty-horse power, nominal; and with a very moderate 
cooling surface (less than half the heating surface in boiler) the 
condensation was as rapid as could be desired: the air-pump 
(single acting) was only one-third of the usual proportionate ca- 
pacity ; and the average vacuum maintained twenty-five inches 
of mercury. 

The cost of the condenser did not exceed £150. The pressure 
was 40 lb., cut off at half-stroke; the average indicated power 
was 200, with a consumption of Welsh coal per hour of 500 Ib., 
or 2} lb. per indicated horse power per hour. This vessel has 
been working regularly for some time, and I consider her per- 
formance has never been surpassed, if equalled, As all are 
agreed on the great advantages to be derived from the substitu- 
tion of fresh for salt water, the great point to aim at is to 
simplify, and not complicate, the apparatus required. 

or £5 per nominal horse power I could supply our naval 
authorities with an effective arrangement for surface condensa- 
tion in the gun-boats that would save thousands yearly, and 
vive an increased power of at least 25 per cent. without any 
increased consumption of fuel. 

I think Mr. Suteliffe’s letter tended more to depress the cause 
of surface condensation than to help the good work onward, and 
whilst giving him credit for a very complete arrangement in his 
patent, I demur to any necessity for such a double system to be 
introduced. J. FREDERICK SPENCER. 


1, Adelaide-place, London-bridge, May 10th. 





SURFACE AND JET CONDENSERS, 
Str,—I am astonished at the long list of names, and great names 
too, who have failed-in surface condensation, as stated in Mr. 
Sutcliffe’s letter, page 351. 

Nine times out of ten discoveries are made and inventions 
contrived by the uninitiated; for it is more difficult to unlearn 
than to learn. The mind gets into a groove and cannot get out 
of it. I dare say Mr. Craddock conceived the happy idea of em- 
ploying air, as a cooling medium to condense with, before he was 
initiated into the mysteries of the steam-engine or the depths of 
philosophy. I dare say, also, that all who have experimented on 
surface condensers have considered it necessary to divide the 
exhaust steam, and thus the area of the condenser may have 
been confined and perhaps not more than the area of the steam- 
cylinder, whereas it should be many times more than the area of 
the steam-cylinder, so that the exhaust steam may at once 
expand ; then it will condense, not only “in quantity’ but “ in 
time” also; or, in other words, there will always be a large, 
good vacuum. Surface condensing, to form a vacuum, appears 
to be a question of area and surface, with a good air-pump to 
absorb the surplus heat and air. 

In my opinion, Mr, Sutcliffe’s jet plan, though effective and 
sound in most parts, is not necessary, and may be too com- 
plicated for general use. His air-pump would be ineffective for 
quick speeds, Modified, his mode of using fresh water appears 
a decided acquisition and improvement on the old jet plan for 
steam-vessels; but, as a whole, it does not satisfy my mind, 

I beg to hand you a printed copyt of some observations I made 
some time since on air-surface condensers, in the hope that they 
may prove useful to some of your readers, 

“A vacuum of 26 inches of mercury has been obtained in 
Craddock’s air-surface condenser, and some experiments have 
been made with locomotives, but no progress has been made in 
carrying out the principle of condensation by air into common 
use. In July, 1848, the writer saw one of Craddock’s revolving 
air-surface condensers working at Pershore, in Worcestershire. 
The facts recorded at the time were as follows :—Eleven wings, 
each two feet radius, and 32 tubes of copper, 4 inch in liameter 
and 3 feet deep, moving, at most, 120 turns per minute; this 
gave 33 feet of surface per horse, Proposed to double this sur- 
face, which will at all times and seasons create a vacuuin of 20 
inches, more or less. The mean velocity of the pipes ten miles 
per hour. Mr. Humphries, the machinist, told the writer, in 
1855, that when the engine was not overloaded, asteady vacuum 
of 26 inches was created. The alterations suggested were never 
made; but afew years ago, when the engine was enlarged, the 
condenser was cut down to work in water. This was Hall's 
principle of condensation. The surface was reduced considerable, 
The condenser was stationary, and the water rose up through and 
about the pipes. A surface condenser, however, of the same 
kind, a little larger, but moving to and fro in the water, is equal 
we are told to 20 horses, and that moving to and fro makes a 
difference of four inches of mercury! However economical these 
shifts may have been when fuel is dear, there is still the water 
to find and the surface condenser to agitate. Hall, in his 
time, and Craddock, seem impressed with the notion that it is 
absolutely necessary to divide the steam minutely by means of 
copper tubes, copper being the best conductor. ence the 
great length of copper piping in Hall’s marine condenser, 
and of 4 inch copper pipes used by Craddock. Why divide 
the steam so much in large engines at the risk of crowd- 
ing the ways between the induction and eduction pipes? 








* We do not think that there is any patent for the mode of condensing 
shown in our last number.—Ep. E, 





+t We have slightly condensed the paper sent us by our correspondent, 


It is not then a question of dividing the steam by small pipes, | 


1241b. pressure per square inch the full pressure effect ig 


but a question of surface exposed to the cold medium outside | reduced to 107633 horse-power. 


the surface condenser to cause the water to fall. 
the condensing medium, cast-iron pipes, as radiating more than 
copper, would be the best material. And there is no doubt that 
the conducting power of cast-iron }-inch thick would be 
sufficient. But neither the cold water employed by Watt, nor 
the thin copper pipe by Hall, does, strictly considered, alone 
produce the vacuum; they only assist the air-pump. Again, 
there is a constant condensation and a constant evaporation going 
on in both Watt’s and Hall’s condensers. It would appear that 
the employment of four gallons of cold water every minute for 
every horse power, and which leaves the air-pump at 90 deg, 
to 115 deg., would throw off a cloud of vapour in a vacuum, 
which the air-pump tries to take up, but it leaves an elastic remnant 
behind representing a vacuum of 25 inches; while in Hall’s 
surface condenser a vacuum of 29°5 inches has been maintained 
for days. Therefore, though the action in Watt’s condenser 
appears more sudden and direct, still a large quantity of water is 
to be got rid of which hampers the air-pump. 

“ Besides the elastic remnant of vapour which is left in every 
condenser, there remains a dew on the metal, which at every 
stroke receives the sudden percussion and heat of the waste steam. 
This heat is transferred to the metal, and then through the 
metal to the medium of air or water, whichever may be employed 
to carry away the heat or volume of the waste steam, and vice 
versd. In Hall’sand Craddock’s surface condensers, there is only the 
condensed water to get rid of. When the condensed water enters 
Hall's air-pump, it will be very much colder than when it leaves it, 
if the air-pump isof fullsize. One pint of distilled water per minute 
is produced from 1-horse power when 45 lb. pressure of steam is 
employed, and about 14 witha trifle pressure above the atmo- 
sphere. Thus, in engines of 25-horse power each, each pump, at 
every stroke, will only draw up about half a pint of water from the 
air-surface condenser; and, if the air-pump be one-fourth the 
capacity of the steam cylinder and single acting, the quantity of 
water to vapour will be about 1-237th, which vapour is not 
wasted, for the distilled water will condense it in the pumps as 
the pressure comes on it, and it is this compression that heats 
the condensed water before it enters the boilers. Nor does it 
take quite so much power to work Hall's air-pump. The quan- 
tity of water in Watt's air. pump varies from thirty to sixty 
times more than in Hall’s or Craddock’s air-pump—an important 
circumstance, which should not be overlooked. 

“ Whatever praise may be due to Craddock for the idea of using 
air instead of water to condense with, and for the ingenuity he 
has displayed, it must be admitted that he has failed in the 
attempt. As a machine, his air-surface condenser was in- 
genious, but too complicated and exposed to frosts to be 
brought into common use. If he had contrived to move the 
air instead of the condenser, he might have succeeded. 
The real value of air for condensation consists in the fact that it 
can be applied where water cannot be found. The first cost of 
an air-surface condenser may be more than a surface condenser 
for water, if the water be ready at hand; but when once a cast- 
iron air-surface condenser is attached to an engine it is costless, 
and the cold-water pump got rid of. In summer, in some lo- 
calities, a comparative small quantity of cold water might be 
applied to the eduction pipe leading to the air-pump, within 
which pipe a quantity of condensed water oscillates. 

“ The following calculations are based upon a summer tempe- 
rature of 70 degrees :— 





lb. deg. Weight & Heat. 
Distilled water ... -16 XX 1000 = 1600 
Common Water. 40 xX 40 = 1600 
AIP ccccccccvecrcves 160 X 10 = 1600 


Then 160 lb. of common air is equal to 2133 cubic feet, and if 
the air moves up the shaft 2133 feet per minute (twenty-four 
miles per hour) then one square foot of flue area per horse would 
be required to carry off the air when it is heated 10 degrees, and 
half that quantity if heated 20 degrees. Now, it takes less fuel 
to heat air than water. Suppose, then, we use 4 lb. of coal per 
horse power per hour, this will heat 238 1b. of air 10 deg. every 
minute ; namely— 


= 238 lb. 








60m. 10 deg. 


“But in these calculations and comparisons we must not 
forget the loss by radiation in the engine-house, and the expan- 
sion of the air, and the cooling thereby. These data will furnish 
enough information to think about. Upon reflecting it will be 
found that fuel will be saved by using large pipes and cylinders, 
a large surface condenser and air-pump, and room for the air to 
ascend the shaft. 

“With respect to the amount of surface per horse, it has 
already been mentioned that 33 feet of surface of copper tubing 
per horse (which is a very bad radiator) was employed by Crad- 
dock, and which created a vacuum of 20 inches of mercury with 
avery small air-pump. But it has been considered that ten 
times the boiler surface would not be too much in summer, or 
100 feet of surface per horse for the waste steam and the air to 
act upon. Metals coated with varnish or with water having 
greater radiating power, it might be convenient to apply a 
varnish, and the condenser modified to suit circumstances, We 
now arrive at one of those little things upon which the success 
of a great principle is often retarded. In this case it is the 
velocity of the cold air through the pipes. It is well known to 
engineers and others that, if the heat passes too quickly under 
a long boiler, or through tubes, the heat is not transmitted to 
the water, but carried along with the current. In the case of 
air condensed, the air must not be detained too long, or the con- 
denser will get too warm. ‘To accomplish this, to the ends of a 
tin tube, about one foot long, might be soldered two stops, so 
as to cause the colder air to mount over the stop and pass 
through the crevices round it; and theu one or more of the 
stops might be placed into each pipe. The tin tube may be an 
inch in diameter and not soldered, but bent round for strength. 
By these means the draft might be regulated at little cost, and 
by increasing the area or height of the vertical flue, an increased 
power of draft will be obtained. But the flues must be well 
covered and contracted at the top, to keep out rain and 
heavy air.” 


May 10, 1858. OMNIBUS. 


HIGH AND LOW PRESSURE STEAM. 
Sir,—In the postscript, referring to the Shannon, given with my 
letter in Tar Encrneer for April 23, there is an error relating 
to the full pressure effect of the steam at 25 1b. pressure, and 
also at 100 Ib. pressure ; but, as the errors are against myself, I 
have not thought it worth while as yet to correct them, but do 
so now by giving the full pressure effect of the steam at all the 
pressures seen in my table, given in the above number of 
THe ENGINEER. At 400 Jb. pressure, it is there seen the full 
pressure effect is 146-464 horse power ; at 200 1b. it is 136°883 
horse-power; at 100 Ib. it is 128-157 horse-power ; at 50 Ib. it is 
120°4 horse-power; at 25lb. it is 113-774 horse-power, and at 


If cold air be | 
| table, I 
| readers, but I think they will find them correct, nevertheless ; 


The per centages of the various expansions, as given in that 
have no doubt, appear rather high to some of your 


and of this they can satisfy themselves by obtaining the mean 
temperature for themselves of the different expansions, I 
have done so, and set them down in the table. [ have 
taken the temperatures at twenty equidistant points upon each 
doubling of the volume, including the highest and the lowest 
temperatures of each expansion; and if they like to take them 
at more points, and thus obtain their mean, they will very 
slightly increase the per centages, and attain greater accuracy 
than shown in my table. But to take the mean temperatures, as 
I have given them in the table, and deduct 32° from them, all 
they have to do is to multiply those temperatures into 
the decimal -00202, and that product by 60, as found in column 
two of the table, and they get the product found in column four. 
Or there is another way, if they prefer it, which is to take 
three-fourths of 2193312, which they will find at the top of 
column three in the table, which gives 1644984 as the 75 per 
cent, due to sensible heat, and which would show as a constant 
quantity in column three of the table as in column one, were it 
not that this force is entirely due to the temperature, which is 
continually diminishing as the steam expands. Therefore, as 
the 75 per cent. is due to 412° of heat, if 1644984 be divided by 
412°, the product due to each degree of heat is nearly 
3993, say 3993; in the same way as so many degrees of 
heat are shown to be lost in the mean temperatures 
given, so will each product in column three be less by 
so many times 3993 as the degrees of heat are less. The 
first of these rules is the simplest; but as both end in the 
same result they can be made use of to check each other. I 
should say, that the figures in columns three and four were ob- 
tained by the last rule, and it will be found that the sum total of 
columns three and four does not differ but three-tenths of a horse 
power, whether the calculation be made by one rule or the other, 
and this arises not from the rules, but from neglecting frac- 
tions, which [ did not consider worth paying any attention to. 

To find the full pressure effect at any point, all that is neces- 
sary is to take the temperatures at each stage, which are for 200 Ib. 
384°; for 100 1b. 330°; for 50 1b. 282°; for 25 lb. 241°; for 
125 203°. From these temperatures deduct 32°, and multiply 
the remainder into the decimal ‘00202, that again by 80, which 
is found at the top of column two, and add the product thus 
obtained to the 80, and the figures I have given in the first para- 
graph of this letter are obtained. 

In my previous letters and in my lectures, my views upon inter- 
nal cooling are illustrated in so many ways as not to be easily mis- 
understood, But as the practical importance of these views is 
much greater than is generally supposed, and as the attention of 
some men is most arrestel by one mode of putting the question 
and that ofothers by another node, I will once more suppose steam 
at 100 lb. entering the cylinder, which cylinder and piston, as be- 
fore, is supposed to have a temperature of 330°, and to lose no heat 
from external causes, avd the steam as before to be expanded to 
6 lb. and the temperature consequently reduced to 169°. Now, for 
illustration, let us suppose this steam to be represented by a 
north-east wind passing across London, at the rate of 34 miles 
per hour; and suppose its temperature to be reduced 161°, I 
am apt to think we should look after our top-coats rather 
sharply, to prevent it robbing our bodies of heat. The effect we 
have supposed such wind would have on our bodies, the steam 
actually has upon the cylinder and piston; so that any person 
must see that I am presenting uo imaginary case. Therefore, as 
I said in my last, even if the steam were dry and perfect steam, 
it would soon cool the cylinder and piston as to cause partial con- 
densation of the hot or high-pressure steam, which, as before said, 
would again assume the shape of steam at the lower pressures, and 
so carry the heat to the condenser, doing but little work 
in the engine. So soon as this point is attained we have the 
two causes operatfag to cool the cylinder and piston, both of 
which are internal, namely, the conducting property of; wriform 
bodies, and the evaporative property of liquids, when placed 
under circumstances so favourable to the action of either, as it 
must now be seen they are in the working cylinder of an expan- 
sive steam engine, such as we have supposed acting in conjunc- 
tion with the vacuum. I have confined my remarks hitherto, in 
my last and this letter, to the action and its effects when viewed 
only in relation to the impelling side of the piston; but if water 
be in contact with any part of the metal of the cylinder or 
piston, and also in communication with a good vacuum at the 
same time, the cooling effect goes on still more rapidly than 
under the circumstances we have supposed. I have said if 
water be present when open to the vacuum, because, if water is 
not in contact with the metal, the steam is so rarefied as to lose 
very much of its heat conducting power. 

Having as I think taken considerable pains to place the vari- 
ous pvuints in such a light as to arrest attention, and by such 
means to bring men to see and acknowledze their importance, I 
would now desire your readers to look back to my letters, and 
they will see that I have pointed attention to two antagonistic 
practical points in connexion with the subject under notice, 
namely, the one above explained, and the evil effects arising from 
such excessive superheating of the steam as to render it so dry 
as to produce a chafing of the cylinders, pistons, and valves; and 
that to attain the ends which practice demands upon these 
points I have provided suitable means. 

There are some, perhaps, who still think that I have not 
dwelt enough on the £s.d. part of the question, but I would 
remind them that pounds, shillings, and pence accumulate in 
any and every country only in proportion to the actual produc- 
tive resources of the country ; and no Englishman at this day, I 
should think, requires to be reminded that of all the sources of 
production which this country possesses, the steam-engine is 
among the most important of them. Therefore, in the improve- 
ments and advantages they have something more than a mere 
£s.d. representation; they have the actual substance of these im- 
provements so clearly delineated and explained by one who has 
had eighteen years’ practicalyexperience confirming and attesting 
the economy, safety, and national importance of them, and who 
has shown the pounds, shillings, and pence value, by carefully 
arranged tables (of which more than 1,000 copies have been 
given to the public since the year 1847, when they were first 
published), in which it is seen the saving would exceed £20,000,000 
sterling per annum; yet itis hinted I do not show the money 
value of the economy to be effected. It is now nearly eleven years 
since the tables and circulars alluded to were placed in the hands 
of the public, and during that period millions upon millions 
have been thrown away upon the most spurious and fraudulent 
estimates in connexion with unsound undertakings ; but the tables 
referred to will, in all that is essential, prove their correctness 
when this generation shall have passed away. 

That engineers who pride themselves as standing first on the 
list of boiler makers in England, and who have laid themselves 
out at great cost to support this reputation, should ery down my 





boilers, is nothing more than might be expected. But asall their 
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representations respecting my boilers costing so much more than 
the present, and their other objections, have their origin 
in trade considerations, surely a manufacturing, mercantile, and 
commercial people such as the English are, can see through 
them even in matters connected with the steam engine. 
I will now only add that the whole of these representations 
will prove in the end to be fictitious, But what are these repre- 
sentations? Why, nothing more than the common-place detrac- 
tions which have assailed every improvement by which men have 
risen from savage to civilised life. 


Pimlico, May 10th, 185s. T. Crappock. 


BREAD AND ALUM. 


Sm, — The subject under consideration, I am sorry to say, is 
clouded with much ignorance, and surrounded with many preju- 
dices. That your readers may have clear views on the nu- 
tritious character of bread it will be necessary for them to take 
a comprehensive view of the subject. In the preparation and 
manipulation of dough throughout the world numerous plans 
and adulterations are resorted to; but amongst the confusion of 
plans for the manufacturing of flour and bread half a dozen 
striking inventions have been discovered in the middle of the 
nineteenth century. 

1st. The mode by which the spirit from fermented bread was 
collected, in 1830. 

2nd. The progressive system, or mode of grinding wheat, 
introduced in 1833, and perfected in 1856. 

3rd. The mode by which unfermented bread was made in a 
kneading machine, under pressure of carbonic acid gas, in 1833 
and 1836, and perfected in 1858. 

4th. The mode of drying grain in vertical brick spouts, or 
cellular compartments formed in the walls of chimneys, invented 
in 1854, and patented in 1855. 

5th. The mode of condensing steam by air, by which a vacuum 
may be formed in a condenser or receiver, and the heated air 
utilised, either for drying the grain or for grinding the grain, by 
which a new motive power is produced, invented in 1846, and 
patented in 1855. 

6th. The mode of fermenting dough, combined with a simple 
plan of making flour, lately introduced, into this country by 
M. Mage, of Paris. 

Strange as it may appear, Sir, not one of these inventions 
has been carried into extensive practice in this country, nor yet 
modified, though all of them are based on sound chemical and 
mechanical principles. But before attempting to give further 
proof of the injurious effects of alum in flour and bread I cannot 
help thinking that it will be well for us first to have clear and 
sound views of the nature of fermented and unfermented food ; 
and for this reason permit me to make an extract from a paper 
sent to the Society of Arts in 1846. 

“It has long been a disputed question whether fermented or un- 
fermented bread is the most wholesome food ; but as this depends 
upon so many circumstances, it is a question that can never be 
answered correctly, because both are necessary under ordinary 
circumstances, Man requires change. To refuse stimulants is 
to live out of nature. The dog fed on plain coarse flour and 
water, when set at liberty, eats any stimulating substance. Cows 
in the straw-yard do the same. It is natural. Greenlanders 
and Indians enjoy the contents of the stomach of the rein-deer, 
both fresh and when fermented a few days; the palmmiverous 
man enjoys his unfermented and his fermented food; the 
negro his putrid salt-fish, his roots, and his corn; the Irish 
cottier his salted potatoes, his butter-milk, and his peppered 
water; and the Andover pauper his plain food and putrid bones. 

he old English fare—roast beef and plum-pudding—like the 
yellow corn bread of America, may be said to be unfermented ; 
but the putrid venison and fat ale of olden times, like the rich 
cakes in America, and bananas in the tropics, are allowed time 
to ferment. But that rare American character, Samuel Chinn, who 
walked fifty-eight miles to aconvention one day, and back again 
the pext, superseded these costly preparations by a simple fruit 
breakfast, and wheat dinner and supper. And old Parr, who 
survived seven memorable plagues in London, lived on coarse 
wheaten bread, with cheese, milk, and small beer. Puddings and 
ripe plantains I have called unfermented, though the saccharine 
fermentation may have been developed; but common ship 
biscuits, and the roasted green or unripe plantain, and bread- 
fruit, may be called unfermented bread ; yet, logically, it is hard 
to determine when fermentation commences. These illustra- 
tions tend to prove that bread, to be wholesome, nutritious, and 
palatable, should be of every degree and kind—salted and not 
salted, fermented and not fermented ; and if this is to be sold 
at a low price the present system of manipulation must be 
abandoned.” 

The primary simple principle, then, for converting grain into 
sweet and soluble bread may be likened to the ripening of fruit; 
and whatever may be the loss of weight during the ripening and 
drying of fruit, or the fermenting and baking of bread, it ap- 
pears to be a work of necessity, and consequently a necessary 
loss ; and the problem to solve is, how far can the volatile pro- 
ducts of the fermentation of dough be concentrated in the bread, 
80 as to combine in the loaf bread and wine, bread and butter, 
and not bread and alum. 

The experimental trials made by Dr. Hicks, in his model oven 
at Chelsea, from town-made flour of the first quality, gave one 
ounce of proof spirit, of peculiar excellence, from each 4 Ib. loaf, 
which would consume about two ounces of flour to produce it, 
and this loss is about the same that Dr. Dauglish has recently 
stated, is caused by the fermentation of bread, which, with some 
exceptions, I am willing to endorse; for with poor flour, con- 
taining alum, and with some kinds of ferments, it was found to 
be difficult to extract half an ounce of proof spirit from each four 
pound loaf of wheaten bread. For instance, in fermenting home- 
made bread the loss of flour is less, because the vinous fermen- 
tation is not carried so far, and in bakers’ bread the acetous 
ferment sometimes destroys the spirit in the bread. But the 
interference of the Excise, the bad management in every depart- 
ment, and consequently the difficulties this invention had to 
encounter, have prevented its adoption. 

_A short notice of the rise and progress of the progressive prin- 
ciple of grinding grain will, no doubt, be interesting to some 
of your readers. The progressive system of grinding grain 
was suggested to Luke Hebert, by myself, more than twenty 
years ago, and was patented, with sundry other matters con- 
nected with the making of bread. Several of these mills were 
sent abroad, and one was erected in the city of Kingston, 
Jamaica, but they were never brought into general use in this 
country. Before this patent had expired, Mr. Westrop, a 
London miller, patented the conical mill, and he carried out the 
Progressive system nearly in the same way (unknowingly)— 
adopting the two pairs of stones on the same shaft, and the 
dresser between them, as claimed by Luke Hebert — Middleton, 
the London millwright, being employed in both cases. 

In 1843 the principle of progressive grinding was published in 
America by myself, and on the 14th August, 1849, a patent 
was granted to David P, Bonnell, of Indianapolis, Indiana, for 





an arrangement to carry out this principle, and reissued on the 
5th July, 1853, under the title of “ Bonnell’s Flouring Process,” 
published with a wood cut, in the Scientific American, vol. ix, 
Nos. 5,7, and 8, pages 36, 51, and 59, it being “a very im- 
portant subject.” In the patent granted to me, July 11th, 
1855, No. 1544, an improvement on Bonnell’s flouring process is 
described and illustrated, which consists in concentrating the pro- 
cess, by adopting the novel arrangement and application of one 
band driving a double bolter aud duster, so as to complete the 
whole operation in one self-acting machine, as in Bonnell’s 
flouring process. 

This is a short history of the only true scientific mode of 
making flour, a principle so apparent as to occupy the attention 
of three millers over a period of more than a quarter of a 
century. The mill and apparatus are now made comparatively 
perfect in all its patts, and reduced to a system by the aid of 
very simple machinery. 

The London bakers’ testimonials of the quality of the flour 
from the conical mill are remarkable, which is mainly the result 
of the double grinding process. It was the same in Jamaica, 
and the wonderful success of that concern was principally owing 
to the granulated flour keeping the fermentation in check in that 
hot climate. (Read David P. Bonnell’s specification in the 
Scientific American.) 

But the effects of the progressive principle of grinding wheat 
may be, to a great extent, obtained by the use of one pair of 
stones and one grinding, if properly dressed and fed, so as to grind 
easily and with less power. Nevertheless, however slowly the ope- 
ration of grinding may be carried on ,it would be necessary to pass 
the middlings through the stones and the bran through the 
American duster if the whole of the flour is to be obtained from 
the grain, which is a very slow and expensive process, not so 
cleverly done. 

Having experienced the difliculties of collecting the spirit from 
the bread, which flies off in the ordinary way, and being satisfied 
that a great loss in fermenting bread did exist, and that the 
common baker did not concentrate the spirit in the bread so as 
to say, with truth, “ bread sold here with the gin in it,” I fol- 
lowed up the original question first put to Dr. Hicks, in 1829, 
“Can bread be made light and wholesome without fermen- 
tation?” In talking this matter over with the late Luke 
Hebert, he said that the raising of dough was merely a mecha- 
nical effect, and consequently mechanical rontrivances, similar to 
Dr. Dauglish’s, were patented. In the present diseased state of 
the potato Iam quite sure that a hardy, uufermented food would 
be a valuable adjunct to fermented bread in large towna, where 
a fresh, sound, wholesome food is absolutely necessary for health 
and strength. And it appears very probable tiat the “ cerealin,” 
discovered by M. Mége, might be used in this process with great 
economy, for nothing is more certain than that the substance 
under the bran of wheat, which M. Mdge calls “ cerealin,” is a 
highly nutritive substance, even in its raw state. 

Reading, May 7, 1858. Henry Pratt. 


THE ANCHOR CONTROVERSY. 

The following has just been put in circulation :— 
COMMITTEE OF SUPPLY—NAVY ESTIMATES. 
HOUSE OF COMMONS, Apait 19th, 1858. 

[Times and Slandard.] 

Mr. Lixpsay,—* It was a curious fact that the anchors which 
were condemned as the worst in 1851, by a committee of naval 
officers and shipowners, were still used in the Royal Navy, and 
that those which the same committee recommended as the best— 
namely, Trotman’s, has been eutirely neglected by the Admiralty, 
although they cost only one-third of the price, and were little 
more than half the weight. 

“It was proved that the Himalaya’s anchors were far lighter 
than those used by the Transit, and altogether superior.” 

Mr. Bentinck.—-“ It had subsequently been reported that the 
practice had been continued of purchasing the old Admiralty 
anchors, which were only dal as efficient, weighed double the 
weight, and cost three times the money.” 

It is quite true that the committee reported against the Admi- 
ralty anchor; but it appears to me that they are not borne out in 
their deductions. 

In the first place it is desirable to dispose of such of the 
anchors tried in 1851-52 as, from their construction, were not 
available for general adoption. This done, I take the fight to be 
between Trotman’s, the Admiralty, and Rodgers’. 

The committee determined that there were ten qualities 
essential to a good anchor; these they arranged under certain 
numerical proportions, making in the aggregate 160.* 

It is a singular fact that, out of these ten qualities, Trotman’s 
anchor was last in seven instances ; and as it appears to me that 
an uadue prominency was given to one quality, the second, and 
not a fair proportion to the first, “strength,”+ the deductions of 
the committee are open to discussion—which, in fact, they invite 
—page 9, p. 27 of their Report; and further, at page 11, p. 33, 
they show that the question was still open, for they suggest 
further trials at some future period! Why so? Evidently 
because they felt that the question was not fully and com- 
pletely set at rest, and yet Messrs. Lindsay and Bentinck would 
have the House and the country believe that the case was 
irrevocably determined by the committee of 1851. As to 
Trotman’s anchors being twice as efficient, at half the weight, 
and one-third the price of the Admiralty anchor, the statement 
is simply ridiculous, and could only have been uttered from lack 
of proper acquaintance with the subject. The Admiralty anchors 
can be made in the dockyard at avout 45s. per ewt. Does Mr. 
Trotman sell his at 15s. per cwt.? If these parties quote the report 
of the committee let them be content. No such things are shown 
as they assert. 

On the contrary, although Trotman’s and Rodgers’ anchors 
were made specially for trial, and the Admiralty anchor was 
taken promiscuously from “store,” I contend that the former 
failed in establishing any decided + u eriority over the latter. 

“The Himalaya took lighter anchors than the Transit.” Why 
did not Mr. Lindsay tell the whole case? Her cables were those 
of a first-rate! Hence, whilst some few cwts. were saved in the 
anchor, many tons were expended in the cable, apparently to 
cover the adoption of a lighter anchor. For all ordinary pur- 
poses, much lighter anchors than those supplied to the Royal 
Navy would suffice; but in extreme cases they are none too 
large; yet if cables wereissued after the manner of the Himalaya,} 
smaller anchors would answer. In theseverest gale, if 100 to 150 
fathoms of 2} inch chain cable are run out, there is little strain 


* Vide Cotsell’s Treatise on Anchors, pp. 71—79. 
t Ibid, p. 45. 
+ In the Royal Navy a 60 ewt. anchor would have 1} cable, 
100 fathoms of which weigh 8 tons, 8 cwt., 3 qrs., 
100 , O2jinch , 18 » Ow» DO w» 
Supposing the anchors of the Himalaya to be about sixty ewt., and that she 
has 300 fathoms of chain cable, there is an excess of eleven tons weight of 
cable over that supplied in the Koyal Navy. 





on the anchor itself. But who, to save the expense of a few 
ewt. in the anchor would endure the expense of several tons 
additional weight in cables? chain cables being about 20s. per 
ewt. dearer than anchors. 
The following particulars are extracted from the report of 
the trials of 1851-2 :— 
Cwt. qr. Ib. 


Trotman’s (Porter's) anchor ... ove oo. 21 110 
Admiralty anchor —... oes ove oe ©6230 0 
Trotman’s, at proof strain, deflected J X ,°,, permanent set } X } 
Admiralty 2 - +x Los ” Nil. 
Trotman’s, breaking strain, at first crack ...  ... 514 tons. 

Admiralty » A * ove o @ » 


Now observe, the most important point is the behaviour of 
the anchor under “ test,” and its subsequent resumption of its 
original lines, when the strain has been taken off. How infinitely 
superior to Trotman’s was the Admiralty anchor in both these 
important particulars! Yet these facts are not referred to in the 
summing up of the committee! Then the breaking strain, 
taking the weight of the anchor iuto account, is so nearly equal, 
that the Admiralty anchor, taken as it was, promiscuously, uiust 
be regarded as having gained the palm in this respect also. 

Add to this that Trotman’s was deficient in seven qualities out 
of ten; and I ask what is all this nvise about ? 

Can the Admiralty adopt Trotmau’s (Porter's) anchor when 
#0 many condemnatory reports exist from officers of high stand- 
ing and emi in their profession, who emphaticaliy deciare 
they have no confidence in them, this anchor having failed 
on several important occasions ? 

G. CorseLt, Master Smith, Chatham Yard. 
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PARLIAMENTARY INTELLIGENCE; 
HOUSE OF COMMONS. 


PATENT LAW AMENDMENT DILL. 


Mr. T. Duncombe, in moving the second reading of the Bill, said it proposed 
to reduce the amount of fees on patents rather wore than hail, dhe fees 
on obtaining a patent were still consideravie, and a large amount thus ae- 
crued to the revenue, The fees, however, when they were reduced trom £300 
to £175, in 1852, were not regulated with a view tv revenue, aud it was 
desirabie to reduce the expenses as much as possible, 

Sir. J. V. Shelley seconded the motion, The House ought to encourage in- 
ventions as much as possitie, and ought not to interpose difficulties in the 
Way of poor men taking out patents tor their inventions, 

The Solicitor-Geueral said be opposed the Bill, not in defence of any in- 
terest which he might have in the tees, because the Bill did not profess to 
touch the fees of the law officera ot the Crown, and, like their predecessure, 
the present law offivers would offer no oijection whenever Parliament thought 
fit to deal with the subject, The Bill consisted of two parts, It proposed, 
in avery inexplicable ciause, * That, notwithstanding the Acts which at 
present regulate the law of patents, any person, afterthe passing of this Act, 
making a second application jor letters patent aud oblainimg & provisional 
protection and a grant of letters patent lor the same invention tor which a 
provisional protection had been previously allowed, such application shail be 
good, valid, and effectual.” 

Mr. Duncombe said the words should be “after or before the passing of 
the Act,” 

‘The Solicitor-General said the additional words only made the clause much 
more mysterious, The result was that the application of any person who 
before or alter the passing of the Act had obtained a provisional protecuon 
for his invention Would be valid aud efleetual, but any one who bad a pro- 
visional protection or patent need not care whether his application tor it: was 
valid or not, This part of the bil was simply a mode of tncreasing the busi. 
hess of the patent agents. They wanted to multiply the applications tor pro- 
visional protection, aud to extend the six months during which an inventor 
was bound to specily what his invention was, and preciaiun it to the world as 
a condition upon which the patent was grauted, He bad never heard any 
one say that the period of six months was too short, and if there were an 
oversight the Lord Chancellor bad the power tu extead it, As to the financial 
part of the bili, 1 Woes more important to patent agents than to inventors, 
Prior to 1-52 the tees of patents were exceedingly Ligh—vetween £100 aud 
£200, Aitera long and caretul investigation lite the Whow subject, in the 
course of Which persous of the greatest experience were examined, the eun- 
clusion arrived at was that, however desirable it migut be to put vo linpedi- 
meuts in the way of meriturious javentors, there should be sume checks at 
the proper staye to deter Wortuiess applications tor advertising purposes, 
Parliament theretore determined in 1852 that, in place of a jarge payment 
in the first instance, there should be three small payments « xteuding 
over the period allowed for the completion of the patent, and three 
years afterwards. An inventor now paid on bis first application £5, at 
the end of three or four mouths, if he desired to proceed with his patent, he 
paid £5, and when the patent was complete he ; aid £15. He believed that 
since that change bad been made there had been no case of a meiitorious 
iuventor Leing prevented ovtaming a patent through inability to supply 
£25. No doubt it would be of the greatest powsib.e venelit to patent ageuts, 
whose bill this was, if ali fees were abolisied, because their charges would 
not ve at all affected, but it was determined in 1552 that the management of 
patents should be deiegated to the Patent Commissiouers, and that the office 
should, if possivle, be sewt-supporting After paying all expenses there Wasa 
sinali surp.us, but the effect of redacing the fees would be to create a deficit of 
£10,000 a-year, Which must be supplied trom the consulidated fund, Up ww 
the present time the Patent Commissoners had paid an annual rent for vllices, 
but they were about to be taken away, and the Commissioners woud be 
obliged to balid new ollices, it was aiso considered desiravle by the Com- 
missioners that there should be a depository provided, in which the models, 
which were daily increasing, might be exhibited to workmen and artificers, 
aud that a jibrary shouid be opened where specifications of the patents of this 
and foreign countries might ve acceesivie to thew, For these objects the 
Commissioners meant to apply to the Treasury tor leave to use the present 
surplus of £7,360, and the surplus Which might accrue from year to year, and 
they had been vllered a piece of ground, part of the site of the South aen- 
sington Museum, where it was proposed to erect their new buildings, The 
amount of the present fees was not excessive, and the amount of the surplus 
would be applied to the benefit of inventors, andinveutors alone. Inthe seventh 
year there was a very large sum to be paid, That period would not arrive 
until 1859, and the Commissioners were of opinion that as soon as these neces- 
sary works were finished, which would make the Patent-olfice a complete esta- 
blishment, it would be desirable to consider whether the larger lees might not 
Le advantageously reduced; but he suvuid deprecate (hat bemg done without 
previous investigation by Pariiameut, and it was premature tu discuss it at 
the present moment. Although he had spoken of a library and museum, it 
must be understuod that the Patent Commissioners did nut conceive that any 
great expenses would be required, or that the surpius of a great number of 
years would be absorbed; but, on the contrary, it was their dusive that the 
works should be as simple as possible, having regard Lo the objects for which 
the building was intended, ‘The expenditure could not take place without 
the contro! of Parliament, because the whole of the fees were paid intw the 
consolidated fund, and Parliament voted annuaily every shilling of the ex- 
pense, Under these circumstances, he trusted the House would adhere to 
the determination of 1852, aud not make the reckiess change which it was 
proposed by this bill to effect. The hon, and learned genileman concluded by 
moving that the bill be read a second time that day six mouths. 

Mr, Duncombe said it was the intention of Patiament in 1852 that the 
fees shouid be regulated by the probable expense of the office, and it there 
were a surplus, it ought not to be applied in any other way than iu the reduc- 
tion of the fees. 

Sir J, Shelley objected to the poor inventor being wulcted for the sake of 
the general benent which would foliow the estaviishment of & library and 
museum connected with the Patent-oftice. 

Mr. Sutheron-Esteourt said that any sum for that purpose would be granted 
as a matter of favour, and not as a matter of right, 

Mr, Bovill deprecated extending the time within which a patent should te 
completed, because the ellect wouid be to prevent Uselul improvements, or to 
compel meriturious inventors to pay for worthless inventions, 

The second reading was then nevatived without a division, and the bill was 
cousequently lost, 














Smoky Cuimneys.—There is nothing so annoying and irritating 
to the temper of a clean and tidy housewife as a smoky chimney. 
Many rooms will not vent unless a door or a window be opened, and 
then the unhappy inmate must either submit to a draught of air—a 
most detrimental thing to the health, even in the hottest weather— 
or be stifled with smoke. Mr. M‘Kay, Dumfries, has constructed 
an apparatus which effectually cures smoky chimneys. This appa- 
ratus can be adapted to register grates; and, among other advan- 
tages it possesses, not the least is, that a greater heat 1s obtained 
the fuel than by the ordinary way of consuming it. 
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PROPOSED PLAN OF THE ROYAL COMMISSION FOR DEALING WITH THE METROPOLITAN SEWAGE. 
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As considerable interest will, doubtless, be felt in the conclusions 
arrived at by the Royal Commission appointed to inquire into 
the best mode of distributing the sewage of towns, and especially 
as to their suggestions for disposing of the sewage of the metro- 
polis, we have considered it desirable to publish the aceompany- 
ing plan, taken from the report of the Commission wale Tees 
just been issued, and upon which we propose offering some 
remarks next week. Our object upon this occasion is simply to 
give such particulars of the metropolitan improvements con- 
nected with the river as have suggested themselves to the Com- 
mission, and which they have considered themselves bound to 
make known, although not strictly within the scope of the inquiry 
which they were appointed to institute. 

The chief fexture of the proposed works is the construction of 
reservoirs and deodorising works on a sufficiently extensive 
seale for dealing with the sewage of the metropolis, and so as to 
form the foundation for a complete embankment of the river, in 
order that, while avoiding the possibility of any nuisance or other 


inconvenience from such works, the very means adopted for | 
dealing with the sewage of the metropolis may be the means also | 


of realising the other great improvements for which an embank- 
ment of the river has been so long desired, 


embanknient, to carry the sewage of the metropolis down the 
river, on account of the interference with wharf property, 
which an uninterrupted line of embankment would necessitate, 


aud the impossibility of passing the various dock entrances, the | 


Commission propose to construct such embankments, detached 
from the shore, in the form of advanced terraces between South- 
wark and Vauxhall Bridges (where the sewage of the central dis- 
tricts of the metropolis would be treated), and which would be 
continuous on the surface, but afford at convenient distances 
entrances to the inner basins, on the principle reeommended by 
the Commissioners «f Metropolitan Improvements, in their 
report of 1844. In the interior of these lengths of embankment 
a series of separate reservoirs would be formed, into which the 
whole of the sewers of the metropolis, now discharging directly 
into the Thames, would have their outfall; the solid matters 
would there be separated and precipitated, and the liquid treated 
with some deodorising agent before being discharged into the 
river. The several other detached embankments required for the 
sewage of the districts, both above and below, from Brentford to 
Woolwich, it is proposed should be filled in solid, and so form 
valuable local improvements. ‘The reservoirs in that part of the 
river, past the Houses of Parliament, would extend only between 
Hungerford and Queenhithe. 


Intercepting sewers would cut off the whole of the high level | 
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central and northern parts of the city) a short new street, from 
Further, the southern 


low levels to the same height. The reservoirs would each be | line of embankment would, at a small additional cost, compared 


drainage of the metropolis, and conduct it by gravitation to the | b ; 
reservoirs. Steam-engines on land would raise the sewaze of the{ Earl-street to St. Paul’s Cathedral. 


| with so great a result, afford the opportunity for a metropolitan 
railway connexion of great public convenience, giving a west- 
end station to the South-Eastern lines, and a City station to the 
South-Western lines; the line passing beneath the approaches 


subdivided, and the compartments would be used alternately, so 
that the sewage would remain at rest a sufficient len;th of time 
to deposit its suspended matter, the — oe a Pon 
in ti i ide, an slow low- . 
pa af ep in times of flood, during ebb tide, to London and Southwark Bridges; the South Easteru line s 
Engine power would be provided capable of raising into these | obtaining a station at the foot of Westminster aaa and the 
terrace reservoirs, from the low level districts, the maximum flow | South-Western lines one at the foot of Southwark Br = ge. a 
of sewage together with rainfall at the rate of one inch in depth | The total cost of these several pa oe gr the —a 
in twenty-four hours, but the capacity of the reservoirs would | estimate would, exclusive of the purchase o scat a wale a 
be sufficient to receive even a larger amount by gravitation from | new streets and the working expenses of ne a ” 
the high level districts, and to retain it long enough to ensure | be £3,250,000; and the total cost for the _ p ol es _ 
the separation of the offensive solid matter brought down from | cluding working expenses, and making no a — abe.’ 
the sewers during heavy rains. return, they consider would fall far below the amount req 











| of it. 
Being found | 
inpracticable to construct main sewers, in connexion with such | 


The solid matters precipitated in the reservoirs it is proposed for the works hitherto coutemplated simply for conveying the 
should be pumped away, in the form of sludge, through pipes in | sewage of the metropolis to Sea Reach. 
counexion with the whole of the reservoirs, and carried out to | ——— —= : 
sea, if no opportunity should arise for the beneficial employment Exectric TeLeGrapus.—The problem of a lightning _ 
' ductor for the electric wires has been solved in France by M. 

Masson. The peculiar requirement of such a conductor is that 
it should allow a free passage to the static electricity with which 
| the wires often become charged in the proximity of a thunder 
| cloud, without at the same time allowing any communication 
with the earth to the voltaic electricity proceeding from the 
batteries. It is found that any interruption of the conductor, 
although it may effectually isolate the voltaic current, materially 
| interferes with the free discharge of atmospheric electricity. 4 
_ principle adopted by M. Masson depends upon the property of 
| certain fluids, such as alcohol and ether, of conducting electricity 
in a state of tension, while they cannot form portion of a voltaic 
‘circuit. The apparatus is extremely simple, consisting of 3 
' cylindrical reservoir for absolute alcohol, to which are attache 
| discs of metal in contact with the fluid. So efficacious is ite 
| suggest would effectually secure the purity of the river and | action that it will probably soon replace the present —— 
| the improvement of the metropolitan drainage without entail- | for the protection of the instruments, which depends — 
ing any difficulties or inconveniences of its own, and that it | fusion of a portion of fine wire by which the continuity © 
would afford the means of realising the greatest improvements | lines is broken. j ee oe 
| in other respects of which the metropolis is susceptible. | _ Coast Devrexces.—Colonel Wilford, R.A., pg oo te ie Raed 

The Commission sum up the advantage of their scheme as an | few days ago, on the “The Coast Defences fu a < 
improvement of the navigation and means for exercise and recre- | Panmure, at the close of the lecture, Sneed hi 7 od and by sea, 
| ation on the river terraces, and a new east and west thoroughfare, | Portsmouth was now being strongly ceanageme ‘i ra few years it 
by the northern line, direct and of ample width, for the relief of | Uder the direction of Sir John Burgoyne, ie . wept oo Plymouth 
Cheapside, Ludgate-hill, Fleet-street, and the Strand, with | Would be rendered perfectly impregnable. He hope ) 
which connexions could be conveniently formed at the places 
shown on the plan, including (for the accommodation of the 





To avoid the exposure of deposited matter and the nuisance 
from the processes necessary for its manufacture into solid 
manure, the reservoirs are proposed to be, as it were, detached 
lengths of large sewers, in which deposit would take place as now 
in the tidal sewers of Southwark and Westminster. The sewage | 
in these reservoirs it is intended should be always deodorised, 
and they would have no external openings in the shape of gullies 
for the emission of foul air, nor would offensive smells be allowed 
to escape from them under any circumstances. The Com- 
missioners consider that, by dividing the metropolis into several 
| large towns, as it were, with their separate outfalls, as proposed, 
| instead of attempting to deal with it as one unmanageable 
| whole, much of the difficulty and expense of the undertaking 
| would be at once removed. They believe that the plan they 


| would next be placed in a similar state of defence, and that it would 
not be long before Dover, which is the key 
attack from our powerful neighbour, would be 


to this country in any 
also effectively fortified. 
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TO CORRESPONDENTS. 


Norice.— The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. L., price 20s.; Vol. IL, price 16s.; also, Vols. I/I. and IV., price 18s. 
each; covers for binding each volume, price 2s. 6d. each, can also be had. 
Orders received by the Publisher, 163, Strand. 

Want of space compels us to leave over until next week an abstract of a very in- 
teresting paper on Iron, by Mr. Charles Sanderson, lately read at the Society 
of Arts. 

M. E.— We really cannot tell you where there is a good field for mechanical draughts- 
men, America, as you say, “might be as good as anywhere,” but it is hardly 
likely to be better than Australia, We could scarcely advise you to go out any- 
where on speculation ; nevertheless there is hardly a probability of getting any 
appointment previously to starting, however long you wait, If possible, you 
should qualify yourself for working either at the lathe, or in fitting, before going 
abroad, as your chance of success would be thus infinitely increased. 

J.T. (Troudheim).—A patent was lately taken out for a machine for making 
Sishing nets, but we never heard of a premium being offered for any invention of 
the kind, 

Anxious (Bradford).— You must apply to tie Secretary of the Admiralty, or to 
the engineers or superintendents of the several large steam-beat companies, truth- 
Sully stating your qualifications and sending copies of any testimonials you have. 

When you write again, write honestly, and never use your reverend friend's name, 
by making it appear the: he “ singed” your letter, but which we are sure he would 
have done had he seen and got possession of it. 

J. D. (Manchester).— The offices of the Association are in Bridge-street, Biack- 
Jriars. No premium has been offered except that of the Newcastle Collicries’ 
Association, which applied to tubular marine boilers. This premmum of £500 
was awarded to Mr, C. W. Williams a short time since, 





BUBBLES. 
(To the Editor of The Engineer.) 
Sik,-——When riding on a locomotive, one day last week (the boiler at the 
time being very full of water), I noticed a bubble moving up and down the 
water in the gauge glass. As I should like to know the cause of it, perhaps 
some of your correspondents can give an explanation. 
llth May, 1858. OnE oF your READERS. 


(We year our correspondent's eyes were watery, or that he saw double; but pre- 
suming what he states to be a fact, we can only suppose the motion of the bubble 
arose from an accidental variation in the level of the water, which might possibly 
cause it to expand and contract, and so alter its position.) 





EXPANSION GEAR. 
(To the Editor of the Engineer.) 


Sm,—In reply to “ Pastime,” I beg to say that he can see the most perfect 
cutting-off motion for steam engines (without throttle valves) working in 
Bolton, made by Messrs. Musgrave and Sons; also one patented by Mr. 


Knowles of Bolton. A Constant READER. 
Bolton, May 10th, 1858. 





(To the Editor of The Engineer.) 


Sin,—If your correspondent, “Pastime,” who, in last week's ENGINEER’ 

inquires about expansion gear, will apply to Mr. Wm. Hopkinson, Engineer* 

Tipper-street, Hulme, Manchester, he will get the information he seeks. 
Manchester, May 10th, 1858. J.D, 





MEETINGS NEXT WEEK. 


Society or Ants.—Wednesday, May 19th, at 8 p.m., “On the English 
Settlement of the Hill Regions of India,” by Mr. Hyde Clarke, 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under is 
half-a-crown ; each line afterwards, sizpence. Theline averages eleven words ; 
blocks ave charged at the same rate for the space they fill. 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mu. Bsxnarp Luxton ; all other. letters and 
communications to be addressed to the Editor of THE ENGINgER, 163, Strand, 
London. 
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VENTILATION OF SEWERS, 


Ty continuation of our remarks on the ventilation of sewers 
—a subject to which attention has lately been directed by 
the publication of Mr. Haywood’s report to the City Com- 
missioners—we propose now to consider the several modes 
of ventilation that have been suggested, and the objections 
that have been urged against them by Mr. Haywood. Ad- 
mitting, as we do, that the perfect ventilation of the 
sewers of any town, and especially those of London, is work 
of a very formidable nature, we yet cannot help think- 
ing that Mr Haywood looks too gloomily on the whole 
affair, when stating that his report “seems to be but a 
recital of difficulties, which combat every suggested im- 
provement. . and from which the only deduction 
must be, that there is but little hope of obtaining a 
thoroughly good uniform system of sewer ventilation at all, 
and certainly not without great difficulty anda large cost.” 
Does not Mr. Hay wood’s despondency, almost amounting to 
despair, arise from his considering that nothing useful can 
be effected short of a “ thoroughly good, uniform system” of 
ventilation ? We should have thought that any one “ be- 
longing” to the sewers, of ail things in the world, would 
have been satisfied with a moderate amount of perfection, 
Without aspiring to anything absolute. For our own part, 
we should be content with very insignificant currents of air 
established throughout the sewers of the metropolis, if they 
did but relieve us from those “ sudden impulses” to which 
we are not unfrequently subjected while passing the street 
gullies or ventilating shafts as at present arranged. It is 
probable that most people would be satisfied with this 
amount of improvement, but Mr. Haywood seems to desire 
much more than this. It is hardly to be expected that the 
sewers of London should ever become agreeable channels 
for men to traverse, or that the air breathea in them should 
be otherwise than flat and unpalatable ; but surely it is not 
too much to hope that whatever draught there may be in 
these subterranean passages, it should blow away from, 
rather than up through the ventilators, and so into the 
public thoroughfares, ‘To proceed, however, to the different 
modes of ventilation which have been suggested. ‘These 
divide themselves into two classes, the natural and the 
mechanical, To these, however, may be added the mode 





of ventilating by steam jet, which may be considered, to a 
certain extent, an intermediate process. 

The modes of natural ventilation include the present plan, 
by shafts opening into the carriage-ways; also that by the 
rain-water pipes; tubes or flues carried up the fronts of 
houses to the tops of chimney stacks; large shafts or 
chimneys erected in suitable 3; lamp columns, aided 
by: je of gn burning night and day; furnaces and 
shafts erected at suitable spots; and, lastly, by the shafts 
and furnaces of factories. 

The modes of ventilating sewers by mechanical means 
include the use of pumps or fans for extracting the air, those 
means suggested for forcing it into the sewers being clearly 
inadmissible. 

The mode of ventilating sewers by openings into the 
carriage-ways being almost the only one actually in use, 
will be found fully described in another column, where we 
have also noticed the principal objection urged against it. 
That it is not by any means sufficient may, of course, be 
inferred from the inquiry which has lately been set on foot 
with a view to its improvement. Setting aside accidents 
which not unfrequently occur, from the confined nature of 
the sewers, every resident of London is, during the summer, 
made painfuly aware that something is wrong, either in the 
direction of the currents of air through the sewers, or that 
the openings into them are undoubtedly in the wrong 

slaces. 

’ The use of the rain-water pipes has been frequently 
recommended, and has been tried to some extent. Mr. 
Haywood appears to think that, were all the rain-water 
pipes connected with the sewers, a slight upward current 
through them might be maintained, and experiments he 
has made bear out this belief. Objections, however, have 
been raised on account of the effluvium which has been 
found to issue from the pipes so used, and which has proved 
a nuisance to the residents of the upper floors of houses 
against which they are fixed, leakage taking place at the 
joints. The system has been carried out in Manchester 
(where, however, it is not the rule to connect the drains 
from the closets with the — also to some extent in 
Edinburgh, Carlisle, Alnwick, Preston, Tottenham, and 
some other places. Although a certain amount of success 
has attended most of these trials, yet in the latter tow as 
well as others the effluvium from the pipes has proved a 
nuisance; and Mr. Haywood concludes, more from his own 
experience than from the accounts that have reached him, 
these being very contradictory, that by means of the rain- 
water pipes the sewers may be kept in a safe condition, but 
that ventilation by such means can be regarded only as a pal- 
liative of the present evil, and not as a radical cure. 

The system of tubes erected for the special purpose of 
ventilation, and carried up the fronts of houses to the tops 
of the chimney stacks, differs little from that last noticed. 
The amount of ventilation through them would be slightly 
increased from the points of efflux being higher. A great 
objection to this system would however be the unsightly 
appearance of so great a number of tubes as would be re- 
quired, besides the expense of them. It does not appear 
that any advantage would be gained by this plan over 
using the water-pipes, which would compensate for the ob- 
jections which may be urged against it. 

The efficiency of ventilation by large chimneys erected 
in suitable places, and carried up higher than the surround- 
ing buildings, say from one hundred to two hundred feet in 
height, would depend upon whether the difference between 
the temperature of the normal atmosphere and that of the 
sewers would create a current sufficiently strong through a 
certain range of drainage channels. As Mr. Haywood’s 
experiments show that when the mean temperature of the 
external air has been 65 deg.. that of the sewers has been 62 
deg., or only 3 deg. below it, he concludes that these shafts 
would be inoperative, especially as, during the months of 
June, July, and August, the mean temperature of the 
sewers and that of the external air is about the same, 
namely 61 deg. The yearly mean temperature of the air 
at Greenwich, according to Mr, Glaisher, may be taken at 
49-4 deg., and that of the sewers may be taken at 55°35 


deg., thus giving a difference of 6 deg. only throughout the | 


year. ‘This, Mr. Haywood considers, may at once be pro- 
nounced too slight to create a velocity of efflux sufficient 
for any large practical gain, and we are quite of his 
opinion. 

Ventilation by the lamp columns, aided by jets of gas 
burning night and day, is a step on the road to furnace 
ventilation. Mr. Haywood considers the sewers might be 
ventilated by this means; but he does not think that by 
such a multitude of ventilators at low levels currents suffi- 
ciently strong would be established tocreate adown-draught 
through the drains. The cost of this system would also be 
considerable. It is estimated that it might reach for the 
City alone the sum of nearly £25,000 per annum ; but, as 
Mr. Haywood observes, if it were only half of that amount, 
the total cost for the whole metropolis would be enormous. 
He also doubts whether the vitiated air from the sewers 
would be deprived to any material extent of its offensive- 
ness by the action of the flame, and sums up by considering 
the idea purely chimerical. In his view of this matter 
also we quite agree with him. 

Furnaces and chimney shafts specially erected at suitable 
points, are the next means to be considered. Mr. Haywood 
appears entirely to agree with Mr. Faraday in his estimate 
of the difficulties to be encountered in thus ventilating 
sewers. Mr, Faraday, in his evidence before the select 
committee of the House of Commons in 1834, stated that 
he believed the principle was good, but doubted if it could 
be successfully applied at an expense which could be borne. 
He, however, added, it was impossible to decide without 
experiment, and considered the plan ought to be tried. In 
1847, the Metropolitan Sanitary Commission took up the 
subject, and the General Board of Health in 1850; the 
latter body noticing the partial failure of the plan as tried 
in Paris and Antwerp. In 1848, Mr. Austin expressed a 
conviction that, if the plan of drawing off gases from 
sewers was adopted as a system, the results would be far 
from satisfactory. This opinion he entertained after super- 
intending an attempt to draw off by fires the dangerous 
gases which had accumulated in Friar-street, Southwark, 





He{stated that he believed the air would, for the most part, 
follow only with the greater rapidity from the nearer 
openings and readiest channels of supply, without producing 
any sensible effect on the atmosphere at any distance from 
the spot, or out of the direct course. Experiments have 
also been made in Carlisle, although the engineer has not 
had time to make many observations; but as far as they 
go, the results are said to prove the great difficulty that 
will be met with, and the great ventilating force that will 
be needed to ensure the required conditions. Mr. Hay- 
wood, while pointing out the necessity of experiments to 
determine the cost of this system, states his conviction that 
it affords the only certain and uniformly efficient one, but 
that it can be maintained only at very large permanent cost. 

We can do no more on the present occasion than notice the 
remaining natural mode of ventilating sewers which has been 
proposed, namely, by shafts and furnaces of steam-engines 
and factories. The conditions of ventilation by this method 
would of course be ea the same as by the last no- 
ticed, but as Mr. Haywood says, whilst the mechanical 
difficulties attending it would be the same, the impediments 
to it would be augmented by serious obstacles in the way 
of establishing the system, and working it subsequently. 
The most obvious objections to this plan are the difficulties 
of dealing with the owners for the use of their furnaces, 
&e.; the difficulty of obtaining a sufficiency of shafts at 
suitable places, and the stoppage of private furnaces during 
the night and on Sundays. We fear, with Mr. eyweot, 
that these several objections and others which might be 
named, put this plan, although excellent in theory, out of 
the question as a practical mode of dealing with the exist- 
ing evil. Next week we shall consider the few remaining 
plans of ventilation by mechanical means, and by steam jet, 
which have been proposed, and notice Mr. Haywood’s gene- 
ral conclusions, and give our own views upon this important 
subject. 


ATLANTIC TELEGRAPHS, 


Tue delay which has taken place in the realisation of 
the great and important scheme of connecting the two 
worlds by telegraphic agency will prove as disastrous to the 
Atlantic Telegraph Company, probably, as it is tantalising to 
the public. The note of preparation wassounded so long ago— 
such an array of auxiliary influences was brought to bear 
—every available pre-arrangement was so eagerly made— 
such powerful guarantees were pressed into the service, that 
even temporary failure, after all this, was, in the eyes of the 
public, an almost unpardonable crime. Further than this, 
people are now disposed to question the propriety of the form 
of cable adopted, and to declare that greater strength might 
have been secured without over-ste ping the inevitable 
conditions of bulk and weight. With more apparent 
reason, they blame the imperfect paying-out arrangement, 
through which immediately the calamity cmeentl The 
causes of failure are alleged to have been controllable had 
the requisite skill and forethought been employed. 

It does seem impolitic, after all these opportunities 
for disparaging criticism have been afforded. to have 
let the whole affair sleep in such quiescence from 
then till now. An indefinite feeling of doubt and un- 
certainty has thus been allowed to spring up in the 
public mind, that must be inimical to the interests of 
the company. All sorts of disparaging rumours have been 
floating about. Rumour has waxed bold enough to deny 
the efficiency of the cable if laid. It is alleged—and 
we believe there is no doubt of the fact—that the sub- 
mergence of so long a wire destroys to a large extent its 
insulation, and makes the process of communication so 
slow as to be exceedingly tedious if not commercially un- 
profitable. No counter-statements have been made, nor 
has any action been taken apparently to keep the company 
right with the public. We presume the company was 
strong enough to disregard all politic considerations; and, 
confident in its possession of the field, and in its ultimate 
ability to accomplish its objects, looked with sovereign in- 
difference on the efforts made for its disparagement. Well, 
that was the company’s business truly, and none, except 
the shareholders possibly, have any right to complain. The 
usual results of such self-confidence have appeared never- 
theless. A rival company is announced which proposes to 
divide the profits of the undertaking with the slow people 
of last year’s doings. We are to have two Atlantic tele- 
graphs instead of one; and hence that unwonted termi- 
national letter at the head of our article. 

One of our daily contemporaries, on Saturday, annoanced 
the definite formation of a second Atlantic Telegraph 
Company. It will be immediately asked what becomes of 
the exclusive rights guaranteed to the original company ? 
They are evaded, and by an arrangement that will not 
materially retard the speed of communication. It is pro- 
posed to take the cable from a southern English port to the 
Spanish peninsula, from thence to the Azores Islands, and 
thence direct to Boston, or to Boston via the Bahama 
Islands. ‘This is a completely new route for telegraphic 
purposes, and, we conclude, considerably wide of the 
favourable ground for such purposes first indicated by Lieu- 
tenant Maury, and afterwards surveyed specially for the 
purposes of the telegraph. We have heard of no new 
survey, and if it has been made, it must have been conducted 
very quictly indeed. No company certainly would have 
the temerity to fix on and definitely announce a new 
telegraphic route without a previous survey. We shall be 
curious to learn further particulars of the scheme. 

Even should it prove an abortive attempt, it oaght to act 
as a spur to the existing company. ‘The idea of an Atlantic 
telegraph having once got abroad, and having fuirly taken 
hold of the public mind, it is not at all likely to sleep; and 
if the existing company do not lay the cable, doubtless 
some one else will. ‘The announcement we refer to proves 
this pretty palpably. There is at this juncture especially 
plenty of unemployed capital for a scheme so plausible and 
so popular. 

Rivalry at this stage might be serious matter for both 
companies, and it would be matter of regret that so 
enterprising and important a scheme should be plun 
into difficulties at its outset for want of a little definite- 
ness as to the intentions of its management. 
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DOCKYARD OPERATIONS, 


ON Monday last the artificers in all the Royal Dockyards 
were ordered to work on unlimited earnings. This will 
increase the amount of work performed by them, and also 
the cost of their labour nearly 30 per cent. Additional 
hands are also being engaged temporarily at most of the 
yards. 

Now for an admiristration not over strong, pestered by all 
sorts of crotchetty people, who are too powerful to be 
treated with contempt, and yet too feeble to be taken into 
favour, it is not altogether inconvenient to foment a little 
quarrel with a belligerent neighbour, and to fan into a 
flame the dull embers of old war fires! An opportunity of 
this kind lies in the hands of Lord Derby, but we hope he 
will be too wise to embrace it. It appears that the French 
Emperor, in pursuance, possibly, of his original notion, 
wishes to extend the use of iron in protecting the sides of 
vessels of war, and that two line-of-battle ships have been 
cut down, and are now ready at Toulon to receive the 
armour plates. It is forthwith asserted that it is his inten- 
tion to prepare six} vessels in this way—that they are to 
clear the channel of every British ship, and cover the 
passage of la grande armée. ‘Timid people repeat the 
rumour, and magnify the danger, until the Government 
finds itself compelled to waste the publie money in provid- 
ing against such danger, however imaginary it may be. 
What can be more absurd than to suppose that six clumsy 
vessels, armed only on one deck, could destroy or drive 
away an English channel fleet made up of the élite of the 
navy? What if they are clothed with iron? Have Eng- 
lish seamen forgotten how to board an enemy’s ship? 
Must they run away because the opponent wears armour ? 
Let it not be supposed for one moment that we shall be 
helpless without similar vessels. We would far rather be ina 
wooden two-decker, running eleven knots under steam, than 
in the best shot proof razée France can produce, having less 
speed. And have less speed they most certainly will, for 
no converted ship of theirs could bear sufficiently powerful 
engines, with the armour plates, to secure a speed of 
eleven knots. Then, again, we very much doubt whether it 
is the intention of the French Government to make so great 
an experiment; for supposing the engines put into the 
vessels to be only 400 horse-power, it would not cost less 
than half a million sterling to convert half-a-dozen line-of- 
battle ships into steam shot-proof batteries, and we are 
inclined to think that money is not so plentiful in France 
as to leave twelve millions and a-half of francs available for 
such a wild speculation. 

We have expressed our hope that Lord Derby will pos- 
sess enough patriotism, enough trac wisdom, to sacrifice 
what may seem to be an immediate advantage, and to dis- 
courage all attempts to get up a war fecling. It doubtless 
lies in his power to provoke a war with France; it cer- 
tainly also lies in his power to avoid a war, and that with 
dignity. His responsibilities are tremendous : may his head 
be clear, and his heart firm. We spoke in a recent number 
of the growing necessity for employing iron for war pur- 
poses, and pointed out the difficulties which have to be 
overcome. We hope the Government will not be tempted 
to adopt any half measures, or to entertain ill-considered 
projects, in their haste to provide vessels which shall be 
able to contend on precisely equal terms with those of 
French. It would be downright waste to put good engines 
into ships which can never be made to go, and to spend 
thirty or forty thousand pounds for plates to cover old 
timber already eaten up with dry rot. Let them institute 
experiments as the French do, and let them tell us what it 
is — want. If English engincers cannot overcome their 
difficulties, they may rest assured continental engineers 
cannot. We are glad to find that they have commenced to 
do this, and the latest result of the trials is, that 8-inch 
plates have been shattered by the shot. We are not at all 
surprised at this. It is not to be expected that any plates 
‘an be used which shall be proof against wrought-iron 
shot. What we want is, a side which shall shatter shells 
and ordinary cast shot, and which shall allow wrought shot 
to pass through without any worse effects than are produced 
by cast shot on a wooden side. We commend this most 
interesting subject to our practical friends. 


SOUTIE WALES INSTITUTE OF ENGINEERS, 


WITHIN the last few months a society has been formed in 
South Wales, consisting chiefly of engineers connected 
with the mining and metallurgical operations carricd on in 
that district, and intended to afford opportunities for the 
mutual interchange of ideas and communication of experience 
among those engaged in these pursuits, and for the discussion 
of questions relating to inventions and improvements in 
metallurgy. Although there appears to be an intention 2 ot to 
give the society a purely local character, the meetings have 
as yet been held at Merthyr Tidfil, and the subjects brought 
forward have all been connected with the iron industry. 
The character of the papers read, and of the discussion that 
followed the reading of them, is such as to excite consider- 
able interest not only among those who are practically 
engaged in the working of iron, but also among those who 
are desirous of studying the metallurgy of iron from a 
scientific point of view. cia 
The most serious obstacle that has hitherto hindered the 
scientific elucidation of the operations by which iron is ob- 
tained from its ore—by which the crude pig is converted 
into bar iron—and of the various accidental circumstances 
by which the quality of the several products is rendered 
good or bad—better or worse shel for particular pur- 
yoses—has been the difficulty, it might almost be said the 
impossibility, of ascertaining facts which would serve as 
the basis and starting-point of scientific investigation. In 
reference to operations of such enormous magnitude as 
those of metallurgy—and especially the metallurgy of iron 
-—the chemist in his laboratory is altogether unable to ren- 
der any service in suggesting improvements, unless he hap- 
ens to be intimately eat tee with the practical work- 


ing of blast furnaces, refineries, puddling furnaces, &c., 
in all their details, and is thereby in a position to 
propose to himself problems for solution by the application 











of his special knowledge; or unless he has marked out for 
him, by those who possess a knowledge of practical metal- 
largy, a definite line of investigation. Unfortunately 
neither the one ‘case nor the other obtains in this country 
to any such extent as might be desired. Consequently the 
application of science to the metallurgic art, or the scientific 
cultivation of metallargy, has remained in a very inferior 
state of development, particularly as compared with practice. 

It is for these among other reasons that the formation of 
a [society, by those in whose hands is placed the practical 
management of our great mining and metallurgic opera 
tions, for the express purpose of contributing to the ad- 
vancement of these important branches of our national 
industry, is a circumstance very deserving of notice, and 
one that shows the prevalence of a healthy spirit among 
practical metallurgists. 

The value of the results that may reasonably be expected 
to follow from such opportunities for discussing subjects 
connected with metallurgy, and the necessity for some such 
opportunity at the present time, cannot be better illustrated 
than by the number of important questions suggested by 
Mr. Parry’s paper (an abstract of which will be found in 
another column) on the utilisation of blast furnace gases, and 
the remarkable diversity of opinion expressed with regard to 
several particulars alluded to in that paper, amounting, in 
some instances, to totalantagonism. Thus, for instance, while 
great stress was laid by some speakers on the influence exer- 
cised by the form of blast furnaces on the quality of the iron 





produced, on the economy of fuel, and the general working, | 


others considered that this influence was of less importance 
than the method of charging the furnace ; and some main- 


tained that the blast furnaces, being merely a receptacle in | 


which certain chemical operations are carried on, its form 
was of little consequence, and that it was only necessary to 
bring together the material operated upon, in due propor- 
tions for reacting upon each other in a proper manner, so 
as not to give rise to scaffolding or other injurious impedi- 
ments to the smelting operations. In supporting this 
latter view, instances were mentioned in which furnaces 
that worked well up to the time they were stopped for re- 
pairs were found to have been altered in form to such an 
extent that this alteration must have existed for a long 
period while they were working well. But it must appear 
obvious that this is not favourable evidence of that view, 
for, provided the original shape of the furnace had been 
the correct one, it would have retained its shape the longest 
while doing good work and would have been the best. 
With regard to the diameter of the mouth of a blast 
furnace, equally striking diserepancies of opinion were ex- 
pressed; and it also appeared, from the remarks of the 
speakers, that these opinions were hardly enough modified 
by aconsideration of the particular differences of condition 
prevailing in the cases to which reference was made. Dif- 
ferences in the blast, in the fuel, in the ore to be smelted, 
and perhaps even in the limestone used, may have a very 
considerable influence in the working of a furnace, and in 
some cases unquestionably do modify the results, All such 
circumstances require te be taken into account, even if it is 
only for the purpose of eliminating them from among the 
number of influential conditions, for by this means the field 
of inquiry will at least be rendered more limited and clear. 
These differences of opinion with regard to operations that 
have been long carried out on an immense scale would in 
any case be remarkable ; but this is very much more the 
case when it is considered that they were expressed by 
persons whose whole attention is devoted to the manage- 
ment of such operations, and who possess not only a large 
experience, but also great practical skill. They show at 
least that the principles of metallurgy are exceedingly 
obscure and undeveloped, and that the successful practice 
of the art is more dependent upon individual sagacity and 
tact than guided by any sound and trustworthy rules. 
Under such circumstances it cannot be regarded as a fair 


ground of reproach against the practical metallurgists of | 


this country, that there is so little unanimity of opinion 
among them as to the best means to be adopted for the 
attainment of a particular end; but on the contrary much 
credit is due to them for having, in spite of this signal defi- 
ciency of general principles, conducted their operations in 
such a manner as to obtain good results in the particular 
combination of different circumstances with which each 
has had to deal. 

It must not, however, be supposed that this fact is any 
argument in favour of trusting solely to such exercise of 
judgment and perseverance for the future progress of our 
metallurgic industry ; for indeed the formation of the society 
in question is in itself the best evidence that this is not the 


case, and shows that the necessity of something over and | 


above the former sources of successful practice is both felt 
and recognised by those who are best able to decide as to 
what may be required. 


THE DIGNITY OF LABOUR. 


THE phrase at the head of our article is one, it is to be feared, 
which is more often quoted for effect than deeply felt by the 
quoter. We have had preachers and politicians in abun- 
dance who have endeavoured to prove the sincerity of their 
friendship for the working classes, by maintaining stoutly 
in the pulpit and on the platform the unmitigated dignity 
of labour, and essays and articles innumerable have been 
written to a similar end; but is the man who labours for 
his bread, and who adds wealth to the community amongst 
whom he labours, looked up to, or looked down upon by 
those who live without labour and who do not increase that 
wealth? We need not pause for a reply. Sermons, 
lectures, articles, and essays have alike failed in impressing 
the higher classes of socicty with anything resembling a 
just sense of the dignity of labour. The workman, be he 
never so intelligent, neverso persevering, neverso respectable, 
is almost invariably regarded as of an inferior caste, and is 
taught lessons of humiliation at every step. Labour theo- 
retically is deified, but her children, her votaries, are 
despised. 

It is our office, as the representative of one of the great 
divisions of labour in this kingdom, to exhibit the injustice 


of this state of things, and to endeavour to amend it, 
Without referring to the other fields of industry into which 
England is partitioned, or defending those branches of toil 
which are as honourable and as beneficial to the national 
interests as those of the engineer, we ask that the latter 
be treated with that deference and respect which is con- 


sonant with the dignity of labour, What advantages 
have not accrued to this honoured and favoured land 
by the exertions of the engineer? From the days of 
Newcomen and Watt, who were the pioneers, the sturdy 
workmen of the advanced guard of engineers—men of 
labour, and exponents of its dignity—from the days of 
these giants, how much has not been accomplished in the 
arena of mental and physical toil by the engineer, and how 
much does Great Britain and the world not owe to them ? 
Dating our effective knowledge of steam from the time 
when Neweomen employed it indirectly in the pumping of 
water from mines, and thus opened up the rich stores of 
wealth which rest beneath the surface of our “ faire 
countrie ;” dating our effective knowledge of steam from 
that period, and reviewing calmly the progress made in the 
development of its wondrous powers to this hour, and what 
a tribute must not be paid to labour ? 

To calculate the amount of mental effort, the extent of 
unwearying ingenuity, and the quantity of scheming, plod- 
ding work, which have gone to make the steam-engine what 
| it is to-day, as comparing with what it was half a century 

ago, would be a task in presence of which the head and 

skill of a Bidder would fail, and which Babbage’s machine 
| would be all inadequate to accomplish. Here assuredly is 
| an exemplification not only of the dignity, but the illimit- 
| able value of labour. To name the steam engine is to 
| mention the most important minister to the wants, the 
| wishes, the comforts, the luxuries, the fancies, the conve- 
niences, the physical happiness of the human family, 
and it owes existence, humanly speaking, to LABOUR. Are 
we wrong in upholding yet more the dignity of labour ? 

It is possible that we may not excite that universal 
appreciation of labour and the labourer which, some day 
when the world learns more fully who are its real bene- 
factors, will prevail; but, at least, we “ cast our bread upon 
the waters,” and have faith enough to believe that it will 
“return to us after many days.” We do not care to dive 
into the theological mysteries of the origin of labour, but 
are content to take the world as we find it, and to render 
honour to those who seek to improve the conditions of 
existence. Whatever may have been the primeval charac- 
teristics of man, it is beyond all question that they are now 
indicative of activity—-of labour. Labour is a sine gua non 
of perfect physical and mental health, and he who neglects 
the panacea pays a dread penaity. 

Let not, then, in future, the phrase which may be said 
to furnish the text of this paper—we had well nigh said 
sermon—be lightly used; it is full of meaning, full of sig- 
nificance ; and let those whose lives flow on happily with- 
out the necessity for incessant toil, learn to regard their 
ever-toiling brethren as belonging to a class superior to 
their own. The left hand of effeminancy is really all un- 
worthy, in point of merit, to grasp the rough digits of 
labour, although the prejudice of class would argue differ- 
ently. If it were possible to introduce into our midst, 
suddenly—say from one of the planets—a full grown indi- 
vidual of our own species, endowed with all the attributes 
which Heaven has bestowed on the best of mortals, and 
who would be thus free from all the conventionalities, 





prejudices, bigotries, pride, class feeling, and other 
evils which are the result of an artificial state of 


society, and the misguidance of an infant and childhood 
in its midst—if such an individual, we say, were placed 
among us suddenly, there would be no doubt of his becom- 
ing immediately sensible of the existence of a host of in- 
consistencies, and a large amount of injustice. He would 
see the creator of all the individual comforts by which the 
population were surrounded, the labourer, doomed to per- 
| petual toil, and the consumer of those comforts enjoying, with 
such intermission as nature demanded, perpetual repose ; 
| and he would assuredly endeavour to reverse, or amend the 
case; he would inevitably advocate—as we have fecbly 
endeavoured to do—the dignity of labour. 

| Until some such visitation, it isto be feared that great 
social evils will exist; but it is the duty of all to strive to 
lessen them, and in so noble an effort “ work” is really 
* worship.” 
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Reading Lessons in Social Economy, for the Use of Schools, By 
BenJamMin TempLar, Head Master of the Manchester Model 
Secular School. London: Jarrold and Sons. 


Tus is a careful and well-considered attempt to enlarge 
the sphere of elementary school instruction, and to make the 
school bear directly on the production of a sounder and 
wider social prosperity, that shall culminate in a higher 
degree of national wealth and happiness than we have yet 
reached. It will be seen that the book is eminently prac- 
tical in its aims, and this is so much gain, as our schools 
have in the main hitherto been anything but practical. 
They have aimed at all sorts of religious, scientific, or 
literary ends, but have hitherto been singularly free of all 
immediate connexion with the every-day purposes and 
uses of life. And even in the school subjects that are of a 
more practical character, there has been an impracticable 
shape that marred the whole. In such a theory as arith- 
metic, for example, most of the school methods and formule 
are abandoned in all business operations. Practical men 
have short euts and work-a-day methods of ‘getting rapidly 
at a result that a clever school-boy must solve by formal 
rules and cumbrous roundabout methods. We are not 
aware of the existence of any school arithmetic that 
embodies the ordinary practical and sensible modes of cal- 
culation. We might cite examples when the most vaunted 
popular books—books making their boast of being fitted 
for practical purposes—are crammed with the most flowing 
artiticialities and empirical rubbish that would not be 
practically tolerated for an hour in any third-rate count- 
ing-house in the kingdom. 
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In writing, too, the same thing prevails, and has acquired 
by its prevalence a distinctive name. We constantly hear 
ok a “schoolboy hand.” There is not, there cannot be, any 
real reason for this in the nature of the thing. It arises 
from the prejudice of the public, and from that only. We 
do not hesitate to declare our belicf that the empirical 
schoolmasters of a by-gone day educated the public in 
those prejudices, and laid the foundation of that mischievous 
tyranny that now recoils on the schoolmaster’s own head. 
We have now a new race of teachers, many of whom, 
we are happy to see, are impatient under this foolish 
old tyranny, and would at once break away from it, 
if the public would let them. The public will not, 
however. Let a lad be brought to write on rational 
principles, and do it at once quickly and well, without 
any of the preliminary and mysterious cabalistic ma- 
neuvres that have from time immemorial accompanied 
the learning of this art, and the worthy parent will be dis- 
satisfied, if not indignant. It is treason in his eyes to 
neglect the good old * pothooks and tarbottles,” and though 
his lad appears to do wonders without them, he shakes his 
head in sapient significance that the appearances are decep- 
tive, and that it cannot possibly end well. 

We regard Mr. Templar’s innovation as the second of the 
series, the first being that eminent piece of modern quackery 
called “ Collective Lessons.” According to this method, the 
invention of Mr. Slow, lessons on all kinds of subjects were 
to be given orally to large groups of scholars placed on 
galleries for the purpose. The method was taking, cer- 
tainly, and a grander show-card it would be difficult to find. 
But, practically, it was thoroughly deceptive and empirical. 
It must end, and always did end, in a maze of crade 
notions, half-formed ideas, mazy generalisation, and mis- 
chievous desultoriness. It was to a school system what 
popular lectures are to the public—fitted for show, possibly 
for amusement, but mentally mischievous, and therefore 
soon destined, like the lecture system, to pass away. 

Mr. Templar has so far helped to supersede this piece of 
quackery in reducing the information he wished to convey 
into the shape of reading lessons. He will incidentally 
help on another much needed improvement by this reading- 
book plan. One of the complaints of the schoolmaster is, 
that he can find nothing but elementary school books filled 
with a heterogeneous mass of desultory reading. This might 
be very well when the teaching of reading was a laborious pro- 
cess, occupying a large part of a school-boy’s life in our 
elementary schools. But now that new men, new methods, 
and new facilities enable the schoolmaster to get the 
neophyte over the “ bridge of sighs” in a week, and to 
teach him to read any common book in @ year, he does not 
need all sorts of sugary and attractive miscellanies for the 
purpose, and having got over the mechanical part of his 
work, would be glad to turn the new power he has com- 
municated to account by putting text books on social 
economy, or other of the ordinary things bound up in daily 
life, into his pupils’ hands. Thus far it appears to us that 
Mr. Templar merits the thanks of his profession. But 
further than this also, we have often heard it complained of 
that there is not a greater difficulty to the schoolmaster, 
(of the poor, especially) than the utter distinction which 
exists between the language of common life and the language 
of books. To put a book of extracts from writers of the 
Johnsonian period, and filled with all their turgid Latinisms, 
into the hands of a Yorkshire boy, for example, is really 
setting him to read a jumble of, to him, meaningless terms, 
the sounds of which his knowledge of the letters enables 
him to give, but which do not convey the shadow of an 
idea to his vacant mind. Ordinary children gather few 
ideas from ordinary school books, because not in their 
language, but in some stilted, starched, stiff phraseology as 
far removed from their knowledge and feelings as is the 
language of a Court from that of a cotton mill. Mr. 
Templar has descended to the vernacular, which does not at 
all imply that he has forgotten either good taste or good 

English. It does not, however, imply that he tersely ex- 
presses ideas in a garb that makes them at once appreciable. 

In this warm commendation of Mr. Templar’s book we 
must not be understood as subscribing to the entire cor- 
rectness of all it contains. Though eminently practical, 
pointed, terse, and truthful in the main, we detect a few 
slight departures from sound economical doctrine. For 
example, in the lesson on “ National Prosperity,” he says: 
—* There is no one person to manage this for us: to find 
out how much wheat has been grown, and how much may 
be eaten cach day, for it to last through the year ; yet it is 
done. The farmers do it in this way ; they get to know, by 
reading the newspapers, how much wheat has been grown, 
and they know very nearly how much it takes to make 
bread for the nation for a whole year. If there has been a 
good crop, and it is likely there will be an abundance for the 
sat each farmer will sell his wheat as cheap as he can, 

nowing that, if he does not, he will not sell it at all, as 
there will be plenty without his. This will cause bread to 
be cheap, and then much of it will be eaten, and so the 
large stock of wheat will be used up. If, however, the 
crop of wheat should be smaller than what is wanted, for 
the people to have as much bread each day they usually 
eat, the farmers would charge a high price for their wheat.” 
Practically, we know that agricultural statistics are not 
trustworthy enough to be a safe guide to the most intelli- 
gent corn merchant, and hence the repeated ettorts made, 
and even now making, to get systematic and reliable in- 
formation on this subject. And if it did exist, farmers are 
not at all generally in a position to come to such broad 
and intelligent conclusions. The proverbial way is, that 
they higgle and stickle with the miller at market, and just 
get as much as they can. The miller has to higgle with 
the baker in his turn, and so by a series of higglings going 
through the whole series, from the grower to the consumer, 
the price, after all sorts of uncertainties and fluctuations, 
at last gets fixed, for the time at least. This, however, is 
asmall matter, and perhaps is not likely to be known to 
any man unless he has gone to market and learnt the pro- 
om as Manchester schoolmasters are not likely to have 

one. 

The first part of this book contains very simply-expressed 
lessons on labour, life’s comforts, qualities and advantages 





of a good workman, advantages of economy, on shopkeepers, 
and on national prosperity. The second’ discusses wealth, 
capital, profit, division of labour, barter, money value, 
price, wages, strikes, and trades’ unions. From these we 
extract the lesson on strikes, and we are convinced that if its 
simple but true philosophy were imprinted on the minds 
of all workmen in their youth, strikes would be very in- 
frequent, and a vast amount of useless suffering, and noble 
but unavailing endurance would be spared. 


Strikes.—Very few workmen understand anything of the rules that 
regulate the value of labour; and in consequence of this, they have 
very wrong nctions about the matter. A very common notion among 
workmen is, that it is the masters who regulate their men’s wages, 
and decide what they will give them; and they think that because 
they are poor, and their masters rich, they are stronger than them- 
selves, and can keep down their wages. Having this notion, they 
think that if all the men in a town, who are of the same trade, were to 
join or combine together to ask for high wages, and all refuse to work 
for less, they would then be stronger than their masters and get what 
they wanted. This is their notion, and it will be well worth our 
while to see whether the notion is true or false; to see whether the 
workpeople have the power of forcing up and keeping up wages, or of 
benefiting themselves in any way by combining to raise wages. 

We wiil suppose that all the cotton factory people in Manchester 
combine together to demand higher wages; they make their demand, 
and give their masters time to consider whether they will yield to it or 
not. The masters know that if they give their men more money for 
their labour, they must charge more for their goods. They know, too, 
that in Stockport, Preston, Oldham, Hyde, and other towns, there are 
masters who make the same kind of goods as themselves, and which 
they bring to the same market to sell. Now they know that if they, 
the Manchester masters, put a higher price on their goods than the 
manufacturers in other towns, no one will buy of them, And as they 
know they could not afford to sell their goods at the same price as 
those masters who would be paying less for their men’s labour than 
they would, if they were to raise their men’s wages, they are obliged 
to tell their hands they cannot give them what they want. 

The men, on hearing this, and still believing their masters could 
give them higher wages if they would, refuse to work; that is, they 
— as it is called. Let us see how the strike would be likely to 
end. 

During the first week or two the masters would keep their factories 
closed, hoping the men would think better of the matter, and return 
to their work. If they would not do this, and if enough men were to 
be got from the towns near, the masters would send for them, and 
thus there would be an end of the strike; for the old hands, seeing 
their places filled up by others, would be only too glad to return to 
their work, for the wages offered by the masters, rather than be 
thrown out altogether. Some of them would be able to do this, but 
many would find their places already filled, and so find that instead 
of having benefited by the strike they had lost. They would then see 
they could not make their masters give them just what they pleased, 
showing their notion to be a false one, in such a case as this at least. 

But trade may be so good in other places that the masters could not 
get men from them; how would the strike be likely to end if that 
were the case? The men would feel determined not to work for less 
than they had asked, and the masters, knowing they should lose by 
giving it, would feel just as determined not to do so, The men would 


then hold out, in the belief that the masters would soon be tired of 


keeping their factories closed, and give in tothem. The masters, too, 
would hold out, hoping the men would soon be tired of earning 
nothing, and wish to go to work again as before. Now it is plain that 
the party holding out the longer will be the gainer. Masters and 
men know this, and so a strike becomes a trial of strength between 
these two parties. The strength of each party depends on the amount 
of money it has to support it; it is easy to see, therefore, that the 
masters are by far the stronger party, and that such a strike is really 
a contest between the strong and the weak. In such a case the men, 
who are the weak, must give in, no matter whether they are right or 
wrong in demanding a higher wage. 

This shows us that to strike is not the way for workpeople to get 
what they want. It shows us that the notion that men can get 
whatever wages they want by combining in their demand is a false 
notion. 

Workmen generally own that they are losers by strikes, as nearly 
every strike fails to get them what thev want, after causing them to 
remain out of work fora long time. They think, however, that the 
failure of strikes is owing to their being partial—that is, taking place 
in only one or two towns at the same time. They think that if all 
the workpeople belonging to their trade, throughout the country, were 
to strike together, they would be sure to protit by it. Such a strike 
would be caJed a universal strike. To show whether they would 
really gain by such a strike—supposing that all could be got to strike 
—we will suppose it to be made for higher wages, among any class of 
workpeople, and see what would be the result. 

If a really universal strike, for an increased wage, were made in an 
trade, the masters would be obliged to give it, for they could not afford 
to give up their business, and lose all their capital, which they would 
be obliged to do, as there would be no one to buy it of them, At the 
outset, then, the men would be sure to gain their object—a higher 
wage; and no doubt they would feel very glad, thinking they had 
done themselves good. And so they would have done, for a time, at 
least; but then the question is, would it last? Would the wage con- 
tinue high, or would it afterwards fall below what it was before the 
strike? The masters, having to pay more for wages, could not afford 
to sell their goods at the same price as before: the cost of production 
would be greater, and that would cause them to charge more for their 
goods. The manufacturers would have just as much power and right 
to raise the price of their goods as their workpeople would have to 
raise the price of their labour; and that is just what they would do. 
The rise in price would cause people to buy less of the commodity, 
whatever it may be, the demand for it would decrease. When the 
manufacturers found they were selling less they would produce less ; 
the decreased demand would cause them to decrease the supply To 
decrease the supply, the employers would have to put all their hands 
on short time—that is, they would not let them work six whole days 
—or they would have to dismiss some of them. 

If the masters were to put their workpeople on short time, it is quite 
plain that they would not earn a full week’s pay at the increased 
wage; and it is pretty certain that they would not earn as much as 
they did before the strike. For if, before the strike, the hands were 
getting twenty shillings a week, and if they were to get twenty-one 
shillings by ;the strike, and then work for only five days a week, 
they would earn but seventeen shillings and sixpence a week instead 
of a pound, and thereby lose half-a-crown a week. It is not likely 
that, when put on short time, they would work more than five days a 
week ; but even if they were to work tive days and a-half they would 
still be losers. Thus, though they would be earning a higher rate of 
wages than before the strike, their real earnings would be less. They 
would continue at full work but a very short time at the high rate of 
wages, and, when put on short time, they wouid have to remain so as 
long as the price of goods kept up, which would be as long a time as 
they were getting the high rate of payment. ‘The workpeople would 
gain a little by their strike at first, but they would lose much more in 
the end. 

But the masters would be more likely to dismiss some of their 
hands, when the demand for their goods fell off, than to keep them all 
on short tint. What would then be the consequence? Would those 
who were kept on continue to gain by the strike? No they would 
not, and for this reason—the dismissed workpeople would reduce the 
increased wages. They would do so thus: finding they could get no 
one to employ them—as all masters would be obliged to discharge 
some of their hands—they would be sure to offer to work for less than 
others were getting. ‘This would cause the employed workman either 
to work for the same, or to be dismissed to make room for those who 
were willing to take a lower wage. Others getting the high wage 
would then be dismissed to make room for those willing to take the 





lower; and these, in their turn, would be obliged to do as all the 
others had done before them ; and so, within a few months, and it may 
be sooner, the whole of the workpeople would be working for a reduced 
wage. In such a state of things as this, the competition for employ- 
ment would be so great as to bring wages down lower than they were 
before the strike; at which point they would remain till the demand 
had slowly increased to what it was before. And so, after suffering a 
great deal while out of work, all the workpeople would find them- 
selves worse off than before the strike. 

Thus we see that, no matter whether the masters put their hands 
on short time, or whether they dismissed part of them, the workpeople 
would lose by the strike instead of gaining. 

Even if we were to suppose the demand for the goods to remain the 
same, after the rise in price, caused by the increase in wages, the 
workpeople would not long continue to gain by their strike. They 
would not, because the high wages received by them would cause 
many to leave other employments not so well paid, and follow that in 
which we suppose the rise in wages to take place. Their doing so 
would cause an increase in the supply of hands, and, as we have al- 
ready seen, whenever the supply of anything increases, the price 
decreases. And this is just what would take place with the work- 
people's labour ; there being a larger number offering their labour for 
sale, they would have to undersell each other to get employment;— 
wages would fall. Having fallen, they would continue low, for it 
would be along time before the supply of that particular kind of 
labour would decrease enough to raise wages; those who entered the 
employment would leave it very slowly, and some not at all. 

But what if the masters were not to raise the price of their goods, 
after raising their men’s wages, would not the men then gain by the 
strike? No, they would not; for the profit left to the masters, after 
raising the wages, would be so small, as to make the employment a 
very unprofitable one, compared with others. This being the case, 
many masters would leave that employment to follow some more 
profitable; and none would be tempted to enter so unprofit- 
able an employment. There would then be fewer masters to employ 
the workpeople, and the few left would not care to increase an unpro- 
fitable business, by taking on more hands. The consequence of em- 
ployers leaving the business, and none taking their places, would be 
this,—the demand for workpeople would decrease, and then, wages 
would fall. 

From what has been said of strikes, we learn that a partial strike 
must fail, either 

Because workpeople not on strike will take the places of those 
who are, or 

Because the masters can hold out much longer than their hands. 

And we have also learnt than a universal strike must fail in the 
end, because, though the workpeople may gain for atime, wages 
will be afterwards reduced below what they were before the strike, . 
either 

By the workpeople being put on short time, or 
By a part of them being dismissed, or 
By the supply of labour increasing, or 
By the demand for labour decreasing. 

It is true that men often think they gain by strikes, but then 
they do not consider what they lose while out on strike, nor exactly 
how long they gain. Working men may always feel sure that the 
safest plan with regard to wages is to let things take their course; for 
one master cannot long underpay his men, without other masters 
knowing it, and when they do, they will soon offera higher wage to 
tempt the men away. So with men in a town who are underpaid; 
as soon as the masters of one town know that labour is to be had 
much cheaper in another, some of them will go to it, which will 
increase the demand for the labour, and so raise wages. Just the 
same thing will take place, when all the people working at one 
particular employment are underpaid. As soon as capitalists know 
that the profits in that business are larger than in others, because 
of the cheapness of labour, they will engage in it. This will increase 
the demand for that particular kind of labour, and wages will rise. 

Workpeople will act wisely by leaving these things to the com- 
petition of the masters, which will never allow the hands engaged 
in any kind of labour to remain long underpaid. Workmen may 
try to get their wages raised by striking sooner than they would 
be raised by the competition of their masters, but it seldom does 
any good; for, no matter how right they may be, they are almost 
sure to lose by trying to stand out against the masters. Therefore, 
those who are cautious, wise men, will be very careful how they join 
in strikes, Boys should remember this too, so that when they become 
ony may not suffer loss by strikes;—strikes are dangerous 
things. 

Every workman who feels dissatisfied with his wage may increase 
it by increasing the value of his labour, which he can do only by be- 
coming more industrious, intelligent, and skilful. This is the only 
sure way of getting a higher wage; and it is a sure way, for as soon 
as a man becomes a larger or a better producer, so soon his master 
will give him more for his labour. And he will do so, because no 
master will lose a good workman if he can help it, and every master 
knows that it pays him better to givea good wage to a good work- 
man than to pay a small wage to a poor workman. Working men 
should always remember that it is within their own power to raise their 
wages without having to do with dangerous strikes; and that the 
way todo sois to make their labour worth more to their masters, 
either by increasing the quantity or improving the quality of their 
work. 

If a sound and healthy philosophy on matters of every- 
day life could be inculeated on our workmen, we are sure 
the great cause of industry would be largely benefitted, and 
the volume of national prosperity as greatly augmented. 
Ail this applies with redoubled force to the higher walks of 
skilled labour, whose interests we more immediately repre- 
sent. 

Mr. Templar adds further lessons in a third part on com- 
merce, taxes, national debt, value of money, bank, and 
machinery. 

We are certainly gratified in having thus to herald to the 
public an attempt to enlarge the sphere of elementary 
school instruction. ‘Io the teachers of these schools in the 
present day belong the honour of vast improvements in 
the modes of instruction, and they now are going a step 
further in expanding their school curriculum, so far as this 
can be done without superseding any of the exact studies, 
as mathematics, or languages, so far may it be done with 
advantage. Yet it must never be forgotten that after all 
the great value of education is not the storing of the mind 
with facts and formulas, but the bringing out and maturing 
its powers by rigorous discipline, and the fitting of it thus 
for promptly and successfully grappling with the difficulties 
of life, and enjoying all its legitimate joys. Mr. 'Templar’s 
innovation trenches on no such ground, but simply proposes 
to utilise what is now running to waste; it therefore has 
our hearty approval. 





OvEeRFLOW oF TE Mississirrt.—A friend who has just arrived . 
from New Orleans informs us that in consequence of a tlood in the 
White and Arkansas rivers, the Mississippi river has risen between 
Natchez and Memphis higher than has ever been known before. At 
Napoleon the water was five feet deep in the streets, the levee had 
given way, and the surrounding country was flooded. Thirty-one 
deer were killed on the levee at that place, where they had taken re- 
fuge from the flood. All along the river men and cattle had taken 
to the flat-boats to escape the inundation. ‘The flood had caused great 
desolation, sweeping away houses, barns, cattle, and even men in ite 
fury. The cotton crop is injured in may places; but there will be 
ample time to replant.—New York Paper. 
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THE “BLACK DIAMOND.” 
CHAPTER II.—ITS ORIGIN AND CHEMICAL CONSTITUENTS. 


Ir has become proverbial that true words are often spoken in 
jest ; an illustration of which is furnished by the title that we 
have placed at the head of these articles. Few, perhaps, are 
aware of the amount of scientific truth in the name which has 
been playfully given to coal; and the multitude, who judge by 
outward seeming, and compare objects chiefly by their external 
qualities, would be startled to be told of the intimate relation~ 
ship which exists between the brilliant crystal and the dull black 
household slave. It is true that the diamond which sparkles on 
the regal crown would blush to own relationship with its dark- 
visaged brethren of the hearth and the furnace, but we find in 
this no more powerful argument than the fallacy which cuts the 
ties of kindred between the inhabitants of Europe and Africa, 
because the skin of the former is white, and the latter black. 
If chemical constitution is to decide the relationship of the bril- 
liant gem which glitters on the finger of a noble, or kisses the 
brow of beauty, and the jetty mineral that yields up an antique 
and mysterious existence to bestow warmth and motive power 
to the households and manufactories of the land, then we are 
prepared to affirm that the crystal diamond, in all its glory, is 
but the elder brother of the coal we burn; that the ultimate 
atoms of matter which constitute their existence are in some 
cases identical; and that the gem which occupies a regal posi- 
tion has no just boast to make over its more humble and more 
useful brother. 

The chief element in the chemical constitution of coal is 
carbon, of which substance the diamond is u pure crystal; so 
that, with the exception of the proportion of other elements 
found in coal, the two substances are identical. This similarity 
is not equally decided in all kinds of coal, there being in some a 
greater proportion of other elements than are to be found in the 
remainder. In Kilkenny coal, out of 100 parts, Mushet states that 
93 are charcoal or carbon, the remainder being volatile matter and 
moisture; while there is a kind of coal so abundant in the quali- 
ties which produce gas, that 56 parts out of 100 are volatile 
or bituminous. There is, of course, a vast number of varieties 
between these extremes, The relationship of the two ‘“‘ diamonds” 
is not, however, founded solely on the similarity of their con- 
stitution, when submitted to analysis, as will be seen as we 
proceed, 

There is little doubt now, in the minds of scientific men, that 
coal is of vegetable origin. Among those who have expressed a 
decided opinion in favour of this theory is Professor Johnson, 
who announced it as the result of a patient and careful analysis 
of coal, at the tenth annual meeting of the British Association 
for the Advancement of Science. The process of the formation 
of coal is as follows :—-When the principle of vitality has been 
exhausted in vegetable substances exposed to the air, they de- 
compose, and their constituents enter into new forms of combi- 
nation, producing water, carbonic oxide, carbonic acid, and 
carburetted hydrogen. These changes continue in operation 
until nothing remains but the saline, earthy, and metallic sub- 
stances, originally contained in the vegetable matter ; but when 
the exclusion of the atmosphere and considerable pressure take 
place, the former circumstance removing the agency of oxygen, 
and the latter preventing the formation of elastic products, the 
decomposition results in the accumulation of a carbonaceous re- 
siduum, from which, it is concluded, have been derived the 
several varieties of bitumen and coal. Vegetable matter, it is 
known, when deprived of life, and subjected to heat and pressure 
| former being spontaneously generated), becomes subject to 
ermentation, which passes through the saccharine, vinous, 
acetous, and bituminous stages, during which alcohol, ether, 
naphtba, petroleum, bitumen, lignite, jet, coal, amber, and, 
lastly, the diamond, may be the products ; though the conditions 
requisite for the formation of the last result are more rare than 
those which produce the intermediate forms of combination. 
We may regard the diamond in its crystal form as the ultimate 
and perfect condition of vegetable matter after a process 
of chemical decomposition, re-formation, and crystallisation ; 
the “ black diamond” being one of the intermediate products of 
the process. We are led to conclude from these considerations 
that there is more than romance in the eastern stories which 
tell of precious stones being gathered from trees. Is it possible 
that those ancient alchemists had a knowledge of the relationship 
between the diamend and the vegetable world, and chose to 
embody it allegorically in the pages of fiction ? 

Analogous cases of vegetable matter passing through these 
atages of decomposition and carbonisation are of common occur- 
rence in every day life. The farmer has found to his cost a 
valuable crop of hay reduced to worthless ashes by spontaneous 
ignition under pressure in the stack while yet moist, while 
evident signs of bitumen present themselves during the process, 
and carbon is detected without more than a superficial exami- 
nation. Vessels have been destroyed at sea from the same 
cause, when freighted with flax or other similar substances. The 
question as to how this vast supply of vegetable matter became 
subjected to these conditions, and is found in its present form, 
will come more properly under consideration when we treat of 
the geology of coal—a question full of interest and importance. 
It is sufficient at present to say that the seams of coal which 
now lie at various depths, embedded in the earth, were once 
vegetable substances, growing op the surface, and ultimately 
submerged ; that they were covered with masses of other strata, 
which by pressure fulfilled one of the conditions required to 
convert these vegetable substances into carbonaceous mineral. 

The following table of the elements of which coal is com- 
posed, is on the authority of Dr. Thomson :— 


| ' 
| Carbon. Hydrogen, Nitrogen, | Oxygen. 








Splint coal oc cevcosesccscccee 35-00 | 625 | 625 12°50 
ye ee ae 1596 | 458 
Cherry coal ...ccccscccccece | 74°OS 12°40 1022 | 293 
Cannel coal ...sececeeeseees | 6472 | 21°56 | 372 | = 


There is another mode of conducting analyses, which divides 
the results into carbon; bitumen, volatile matter, and water; and 
ashes and cinders; a mode of stating the results which is not, 
of course, so scientific as the former, though more intelligible to 
the general reader, 

Vhe fat, bituminous coal found in Wigan, and known as 
cannel, has been analysed by Dr. Thomson, and divided into 
52°60 parts of carbon, 44°00 of bituminous, volatile matter and 
water, and 3°40 parts of ashes; while the anthracite found at 
Cwm Neath, in South Wales, has been analysed by Dr. 
Schafhaeutl into 94:10 of carbon, 4°90 of vulatile matter and 
water, and *93 of silica and ashes. 

It is evident from these analyses that the kind of coal 
called anthracite is the most purely carbonaceous, and contains 
the least portion of bituminous and volatile matter, while the 
cannel coal is the most flaming and gaseous, Indeed, the name 





of the former, “anthracite,” is only an anglicised form of the Greek 
avépaxia, congeries carbonum, and therefore, with reference to 
this kind of coal we may say, with scientific accuracy, that it is 
the “black diamond.” The name cannel has been asserted to 
be a modification of candle, indicative of the flaming or gaseous 
nature of the coal which bears that name, and of the quality 
which it possesses of burning with a continuous flame like a 
candle. ° 

The following table of analysis of coal and certain allied com- 
bustibles is by Berthier, and is both interesting and valuable in 
the prosecution of an inquiry like the present :-— 





Lignite or 








7 +43 Bitumi- | Pennsyl- | Graphite 
Composition a Brown nous vanian or 
in 100 paste. siched Coal. |Coal—rich|Anthracite|Plumbago. 
38°0 54 73 94°00 95 
- | 4 5 2°55 _- 
_ 26 20 2°56 _ 
| 
74 | l4 2 _ -— 
23°0 — — — = 
— | _ —_ _ 5 














It will be seen that in this analysis no mention is made of 
nitrogen, an element which is found in vegetable matter, but 
which does not always re-appear in coal, it having united to 
form other combinations not entering into the substance of coal 
when discovered as a solid. Of course, wherever we find 
ammonia, there we discover the nitrogen in its combination 
with hydrogen; and ammonia is commonly found in coals 
which produce gas freely. Winsor,* in his analysis of coal, 
found 44 lb. of alkaline liquor in two pecks of coal, weighing 
361b.; there were also remaining 3 pecks of coke, weighing 
241b., and about 3}1b. oily tar; the remainder being reckoned 
by him to be gas. The alkaline liquor, by which we suppose 
liquor ammonie is meant, must have contained its proportion 
of nitrogen. 

It is a somewhat interesting study to trace the course of the 
chemical elements which are found in vegetable matter, through 
their new combinations, to their final condition, when the mine 
is opened. We find that the results are fixed and definite, being 
regulated by the unalterable laws which govern chemical agency. 
When an element which entered into the formation of vegetable 
substances that have become coal is missing from the mineral, 
we find it floating in its neighbourhood, either pure or in com- 
bination with some other element. In illustration of this view 
we may mention that mines of cannel and lignite abound only 
with what the miners call choke-damp; while in pits of coal of a 
less flaming or gaseous nature there is to be found also fire- 
damp. Now, the elements of choke-damp are carbon and 
oxygen, in the proportion of two of oxygen to one of carbon ; 
and the combination is known as carbonic acid gas. This gas 
we may expect to find in all places where the decomposition of 
vegetable matter has taken place, as both carbon and oxygen are 
found in vegetable substances ; and as they have a strong affinity 
for each other, they readily enter into combination when decom- 
position ensues. Fire-damp, or, as it is scientifically named, 
carburetted hydrogen, is compounded of carbon and hydrogen ; 
and the circumstance that this inflammable gas is abundant in 
mines of anthracite, and coal generally of the sub-gaseous nature, 
is quite in harmony with the fact that this kind of coal contains 
but a small portion of hydrogen gas in combination. 

Again, carbon unites with oxygen in proportions of one each, 
forming carbonic oxide, which is also a product discovered in 
the combustion or distillation of coal. 

Another combination is that of oxygen with hydrogen, forming 
water, which is found intimately mixed with coal in such a 
manner as to render it probable that it was formed by chemical 
combination; though doubtless the vegetable matter, whose 
remains furnish the substance of coal, originally contained large 
quantities of water previous to its decomposition. The presence 
of water in coal is indicated by the passing off of steam while 
the coal is being heated on the fire previous to combustion, and 
this is the cause of delay in the ignition of the fuel. 

Another chemical combination which has taken place generally 
in the formation of coal we have before alluded to, viz., that of 
hydrogen with nitrogen, in three proportions of the former with 
one of the latter, to form ammonia; a product so plentifully 
found at works for the manufacture of gas. An imperial gallon 
of liquid ammonia weighing 8 1b. 12 02, is stated’ by Messrs. 
Ronalds and Richardsont to coutain 34694 per cent. of ammonia 
by weight, equal to 100 test atoms of anhydrous ammonia (NH3). 

There are, according to Mr. Davy, three inflammable gases 
given out in our fires; the light hydro-carbonate, the heavy 
hydro-carbonate or olefiant gas, and the gaseous oxide of carbon 
known by its blue flame. They are all distinctly perceptible. 
The first forms the main body of the flame; the second appears 
in brilliant jets, and the third is occasionally seen near the root 
of the flame. A small proportion of the last probably mixes 
with prepared gas. The fact, however, that carbonic oxide 
appears about the surface of our fires, is not proof that it was 
contained in the coal; for, the carbon of the coal at the lower 
part of the fire, in consuming, takes up oxygen, and forms car- 
bonie acid gas ; which, in passing through the fire is decomposed 
by the heat, and gives up one proportion of its oxygen, leaving 
one of oxygen with the carbon, or carbonic oxide; this is ig- 
nited, and appears at the top of the fire, and is recognised by its 
blue-coloured flame. 

The following substances have been distilled from coal-tart:— 

Pitch, which has given chrysene (H¢ Ci), and pyrene (He C:;), 
in yellow powder; and a wax-like solid named paranaphthaline 
(Hi C,,). 

Dead Oil, which has given leukoline (NHs Cis), various liquid 
hydrocarbons, and naphthaline, a wax-like solid (Hs C2). Dead 
oil is heavier than water. 

Naphtha, lighter than water, from which we have cymole 
(H,, Co), an vily liquid; cumole (Hi Cis); tuluole (Hs Cu); 
benzole (He C,,), a spirituous liquid, solid at 0° C., or 32° Fah,; 
aniline (NH; C,,), an oily liquid; picoline (NH; C),); carbonic 
or phenic acid (He Cy Oz), a crystalline solid; alliaceous spirit, 
the proportion of the elements of which is yet unknown; and a 
substance named pyrrol, yet doubtful. 

From benzole is made nitrobenzole (C12 Hs NO,); it possesses 
an agreeable odour of bitter almond oil, and is useful as a per- 
fume. 

Tuluole may also be converted into an aromatic oil. 

Alliole is obtained by distilling crude naphtha. It is an ex- 
cellent solvent of caoutchouc, gutta percha, shellac, and many 
resins. 

Benzole or berzine dissolves iodine, wax, quinine, fat, and 
volatile oils. 

* Buchanan on Fuel. + Chemical Technology. 
 Ronalds and Richardson's Chemical Technology. 











Cumole and cymole are called by Mansfield camphole, and 


may be burnt in lamps or used for dissolving resins. 

Pitch or dead oil is the residuum after the whole of the 
naphtha has been separated. It is well known, and is used for 
coating ships and similar purposes. From it has been obtained 


also mortuole. 
(To be continued.) 


ANoTHER ATLANTIC TELEGRAPH ScHEME.—It appears that 
a second project for a telegraphic cable to America is about to be 
introduced. Upon inquiry, it seems that the scheme has for some 
time been in preparation, in conjunction with certain parties in 
France, and also in Spain and America. The route, supposing the 
capital of £1,060,000 can be raised, which must be considered doubtful, 
is to be from Plymouth to Cape Finisterre, on the north-west coast 
of Spain, 450 nautical miles, from thence to Lisbon, 270, thence to 
the islands of San Miguel and Flores (among the Azores), 1,055 miles, 
and from Flores to Boston, in the United States, 1,800 miles; making 
a total (including a branch of 360 from Boudeaux to Cape Finisterre) 
of 3,935 nautical miles. ‘The line isto have two wires instead of only 
one, as in the case of the Atlantic telegraph; and it is insisted it 
will offer great advantages to the merchants of the Continent, by 
enabling them to get their messages otherwise than by crossing 
Ireland and England. ‘To Great Britain it will be desirable as a 
facility for establishing a line to Gibraltar, whither it could be carried 
from Lisbon. 

Foreien Jorrincs.—The visit of the Emperor Napoleon to Cher- 
bourg, for the threefold ceremony of letting in the water into the new 
dock, the inauguration of the statue of Napoleon I., and the opening 
of the railway to that important port, is stated to be fixed for the 23rd 
July.—Greece proposes to increase her navy. Asa preliminary step, 
1,200,000 drachmas (about £40,000) have been voted for that purpose 
by the Athenian Senate.—The Isaac Cathedral at St. Petersburg has 
just been completed, after 32 years’ labour. The construction of this 
building has cost immense sums, as large quantities of gold, marble, 
malachite, and jasper have been employed in it. The frescoes are 
from the pencils of Bruni, Neff, Bassin, and Steuben. The inaugura- 
tion of the church will take place very shortly, and on the occasion 
900 singers will assist in the service. The church can conveniently 
accommodate 6,000 persons.—The preliminaly works for the con- 
struction of four large coast batteries, forming the first part of the 
works destined to defend Copenhagen, which were lately approved by 
the Supreme Council, have been commenced.—The Debuts recalls the 
burst of laughter which, 26 years ago, greeted M. Michel Chevalier’s 
pamphlet on the glorious future reserved for railway communications, 
The 38,000 miles of rail, which he deemed sufficient for the necessities 
of Europe, have been exceeded, but the expenditure (which he had 
estimated at 4,500 million francs, to the amusement of capitalists) 
has attained a total of 16,000 millions.—The Joulonnais says that the 
object of Prince Napoleon in proceeding to Algiers in the capacity of 
lieutenant tothe Emperor will be to impart increased activity to agri- 
culture, to give an impetus to railway works, and to direct towards 
Algeria the tide of emigration which has been for some years running 
towards America, Rio Janeiro, and Texas.—The number of letters 
which passed through the Prussian Post-office last year was 
115,140,294, an increase on the previous year of 4,655,023; and the 
bullion or coin amounted to 1,219,022,337 thalers, an increase on 1856 
of upwards of 113 millions of thalers. 

Civ. Service Estimares.—TuHe Mint.—The Civil Service Esti- 
mates for 1858-9 are now printed, and in the hands of members of 
Parliament and the public. From them we venture to make some ex- 
tracts for general information, and shall commence with the Royal 
Mint. The sum asked for to defray the expenses of this establish- 
ment for the year ending 31st March, 1859, is £36,639, against 
£36,195 voted for last year’s expenditure. Taking these estimates 
comparatively, it would appear at first that the rigid economy pursued 
at the Mint during the financial year recently expired had ou y ended 
in increasing the cost at which the coinage is produced. An ex- 
amination, however, of the details dispels such notion; for, in the 
estimate for the ensuing year, there are included two items of ex- 
penditure which had no place in that for last year—namely, £2,745 
for new machinery, and £1,500 for the purchase and coinage of fifty 
tons of copper. The new machinery consists of a steam-engine, 
weighing beam, mould for gold-casting, and steel rolls. Thus the 
“ extraordinary expenses,” as they are termed, are equal to £4,249, 
whilst the apparent increase of the estimate over that of the preceding 
year is only £444, and we have the product of saving for the improve- 
ment of the place of £3,801! There might further be taken into 
account the progressive increase of salary allowed to some tortunat - 
officials, and which goes to swell the estimate fur the current year, but 
it is not necessary to do so. It seems, however, that £10,vU0 is 
allowed per * ton on worn silver withdrawn from circulation for re- 
coinage; ” but this is an annual charge, and, judging from the state 
of much of the silver coin passing through our oflice, there is need 
for further withdrawals for the Mint crucibles. It is satistactory to 
note, tov, that the copper coinage, which for several years past has been 
executed at considerable expense, and it must be supposed inconveni- 
ence, at Birmingham, is now contined to Tower-hill. In short,an analy- 
tical examination of the Mint estimate demonstrates that the present 
“ master worker” is alive to the public interests and his own honour. 
A national mint should be made capable of coining the whole of the 
national moneys, and it is certain that the resources of our own, under 
present management, will be made so. ‘The officers and workmen of 
the Royal Mint—number ninety-four — and their salaries and wages, 
amount to £11,735 13s. giving an average, nearly, of £125 to each 
person. 

Tue AnaLo-AmerIcaAN TraDE—Important CAse.—The Sheffield 
Independent states that the last advices from the United States an- 
nounce the decision of a case of much importance. In 1853, when 
business was very brisk, and wages and prices were rising, Messrs. 
Spear and Jackson, of Etna Works, found themselves overwhelmed 
with more orders than they could execute. ‘These were not only the 
result of a legitimate demand, but of an apprehension in the minds of 
their customers in the United States that prices would continue to 
rise. In giving these speculative orders, they were themselves pro 
tected by the privilege which they have always maintained, of coun- 
termanding their orders at any time before their execution. Thus it 
prices rose, they expected to be on the right side; and if they fell, 
they could countermand the orders. The pressure of business com- 
pelied Messrs, Spear and Jackson to make an arrangement with 
their customers to execute a certain proportion of their orders. All 
agreed to this but two or three houses, among whom were Justice, 
Steinmetz, and Justice, of Philadelphia. ‘These houses required the 
execution of their orders in full. Messrs. Spear and Jackson were 
unable to comply, but sent Justice and Co. goods to the value of about 
£80. Justice and Co. refused to pay for these goods, maintaining that 
Spear and Jackson had entered into a contract with them to execute 
the order, and that nothing was due till the contract was fallilied. 
They even talked of claiming damages for non-fultilment of the 
contract. Spear and Jackson replied that there could be no contract 
unless both parties were bound, and that as Justice and Cov. held 
themselves at liberty to countermand the order at any time before the 
receipt of the goods, Spear and Jackson must be equally at liberty to 
execute only such part of the order as they might be able. The 
Court held that inasmuch as Justice and Co. were not bound to take 
the amount of goods ordered, but might countermand, Spear and 
Jackson were under no contract to fuilil the whole order, but were 
entitled to be paid for the goods actually supplied. In the case an- 
other question arose. It is the custom of Spear and Jackson to in- 
voice goods exported at the current price at the time of shipment. It 
may be higher or lower than the price when the order is given. In the 
one case the advantage is with the seller, in the other with the 
buyer. Justice and Co. attempted to show that the custom was to 
charge at the current price when the order was given. It did not 
appear that the practice of the trade is uniform, but Spear and Jack- 
son established as their rule the rate at the time of shipment. 
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Grants of Provisional Protection for Six Months. 

742. Freperick Harnes, Lime-street, City, London, ‘‘The application of 
manufactured india-rubber as a substitute for whalebone, steel ribs, and 
other like articles to various parts of ladies’ dress.”—J’etition recorded 7th 
April, 

786. rune B Baler, EpWArRD OLDFIELD, and SamMvet Oppy, Salford, Lan- 
cashire, ** Impr its in y for driving grindstones and 


” 








lazers. 

738. Pau. Micuet, Paris, “ An improved neck-cloth or tie, means of con- 
necting ties to collars, and an improved collar."—A communication from 
Charles Alfred Jordery, Paris, 

790. WituiaM CLaRK, Chancery-lane, London, “Improvements in the 
pattern surfaces or cards of jacquard apparatus.”—A communication.— 
Petitions recorded 12th April, 1858. 

792. Henry Wuitties, Rochdale, Josern Scnhorimup, Epmunp Leacn, 
Littleborough, and James Lorp, Rochdale, Lancashire, ** Improvements 
in certain parts of steam engines.” 

796. Ricard ARCHIBALD Brooman, Fleet-street, London, “ Tmprovements 
in cranesor apparatuses for raising and low ering w eights.” "—A communi- 
cation from Jean Baptiste Borde. 

798. PETER ALLEMBERT YARDIN, Moorgate-street, London, “ Improvements 
in trusses.” 

800. Wittam Epwarp Newton, Chancery-lane, Lonéon, “ Improved means 
for operating railway brakes.”—A communication.— Hetil ions recorded 13th 
April, 1858. 

302 GeORGE Pye, Blackburn, Ropert Smirn, Longridge, near Preston, 
and BENJAMIN CROASDALE, W hitton, near Blackburn, Lancashire, ‘* Im- 
provements in looms.” 

806. Jouy Goruam, Tunbridge, Kent, “Improvements in optical instru- 
ments, by the revolution of which various designs or patterns may be 
produced to the eye” 


gos. Jos Gray, Uddingston, Lanarkshire, N.B., “ Improvements in 
ploughs.” 
810. Epwarp Gress, Wakefield, Yorkshire. ‘‘ Improvements in impl t 


6. Joun Wiuu1aM CLARE, Surrey. 


uare, Surrey, “ Improvements in steam 
engines and boilers, part aw 


ich ‘improvements applicable to fur- 


naces.” 

7. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 

and other articles, sliding in cases of a like 
een >t communication from Louis Charles Riattot, Paris.— Petitions 
recorded 1st January, 1858. 

8. RoBERT Hary EY, Glasgow, Lanarkshire, N.B. 
hammers. 

9. ARCHIBALD Suate, Adelaide-road, Haverstock-hill, Middlesex, ‘* Improve- 
ments in apparatus for supplying fuel to blast furnaces,”—Petitions re- 
corded 2nd January, 1858. 

10. Tuomas Scort, Drummond-street, Euston- “square, London, ‘‘Improve- 
ments in cleaning, separating, and mixing seeds, and in apparatus for 
those purposes.”— Petition recorded 4th Januar: y, 1858. 

21. Henry ConsTANTINE JENNINGS, Great Tower-street, London, “ Im- 
provements in the production and application of tannin or tannic acid.”— 
Hetition recorded 6th January, 1858, 

26. Francois Puituire Carron, Marans, France, **Self-acting pads for 
doors, shutters, windows, or other similar shuttings.” 

31. Groras JEAN DE WINTON DE WINTON, Junior United Service Club, 
Charles-street, St. James’, Westminster, Middlesex, ‘ Improvements 
in copying apparatus.”"—A communication from Henry Genhart, Liége, 
Belgium. — /’etitions recorded 7th January, 1858. 

53. Ricard ARcuIBnaLD Brooman, Fleet-street, London, “ Improvements 
in the preparation of coal and other fuel.”"—A communication from 
A. M. M. de Bergevin and E, C. Salva, Paris. 

56. WILLIAM Parsons, Pratt-street, Old Lambeth, ‘Improvements in 
apparatus for supplying water to, and for prev mang explosions of steam 
boilers,”—Petitions recorded 13th Januar ¥, 1858 

114. Witttam CLark, Chancery-lane, London, “‘ Improvements in lubri- 
cating apparatus.” — A comniunication.—Petition recorded ZIst Januiry, 
1858. 

145. Rateu Heaton, jun., and Groner Heaton, Birmingham, Warwick- 
shire, ** An improvement or improvements in annealing metals.”—Pe- 
tition recorded 26th. January, 1858. 

169. Wittiam Kaye and Cuaries Kaye, Lockwood, Huddersfield, York- 
shire, ” Improvements in mattocks, picks, hoes, hammers, and similar 
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for harrowing, puly erising, cleaning, and breaking up land.” 
Joun Kyieut, Woodhouse Mills, near Rochdale, Lancashire, “ Im- 

provements in machinery or apparatus for scouring, washing, and 

cleansing textile fabrics.” — /etitions recorded 14th April, 1858, 

$14. CuarLes Davies, Duffryn. WiLLiaAM Jones, Caerleon, and Joun JoNEs, 
Maindee, near Newport, Monmouthshire, *‘ An improved method of 
finishing tinned. terne, or lead plates without the use of grease.” 

$18. Joun Meyers, W estmoreland- place, City-road, London, ‘‘ Improve- 
ments in the treatment of dark fur skins, in order to render them more 
highly ornamental.” 

$20. “Wituiam Epwarp Newron, Chancery-lane, London, “Certain im- 
provements in boots, shoes, and other coverings for the feet.”—A com- 
munication. 

§22. ANGuIsH Honour Avoustus Durant, Esq., Conservative Club, St. 
James’s. London, ‘*An improved apparatus for husking and winnowing 
castor (and other) seeds and berries,” — Petitions recorded Lith April, 1858. 

821. Joun Garpint Hopees, Manchester, Lancashire, “Improvements in 
machinery or apparatus for embroidering.” 

826. Groree Gibson Brown, Wickham- terrace, New Cross, Deptford, 
«‘Improvements in ships’ binnacles.” 

823. AsTLEY Paston Prick, Margate, Kent, “ Improvements i in the treat- 
ment of certain zinc ores and compounds of zinc, and in the manufacture 
of zine and oxide of zine.” 

830. AsTLEY Paston Price, Margate, Kent, “‘ Improvements in the treat- 
ment and smelting of certain argentiferous or silver ores.”—/etitions 
recorded 16th April, 1858. 

$32. Joze Luis, Welbeck-street, Cavendish-square, ‘‘A new system of 
window frames for railway carriages.” —A communication. 

836. Francois CHARLES GILBERT, 44, Rue du Depotoir, Paris, “ A disin- 
fecting composition to purify waterclosets, and all insalubrious places,” 

838. GzorcE Woop Bancrort, Bow-road, Middlesex, ** Improvements in the 
construction of certain parts of railway carriages, to ensure safety in 
travelling.” 

840, WittiaM Carrox, Birmingham, Warwickshire, “Improvements in 
constructing moulds for casting nails, spikes, and bolts.” 

844. CHARLES Hawker, Fishbourne, Binstead, Isle of W ight, Southampton, 
“ An improved manufacture of cartridge for fire-arms.” "Partly a com- 
munication from Thomas Parry Hawker. 

846. Tuomas Luck, Spalding Common, Lincolnshire, “Improvements in 
machinery for raking and seeding land.” 

843. Josian George JENNINGS, Holland-street, Blackfriars, ‘‘ Improvements 
in the construction of sewers, culverts, arches, and other similar structures, 
and in the manufacture of blocks of clay, pottery, and other similar 
wares suitable to be used in such constructions,” —/etitions recorded 17th 

{pril, 1858. 

850. JON Dr AKE, jun., Huddersfield, Yorkshire, ‘‘ Improvements in sewing 
machines.” 

852. WiuiaM BuLioven and Joseru Harrison, Blackburn, Lancashire, 
“Certain improvements in looms for weaving, and in machinery for 
winding the cord used in the manufacture of weavers’ healds.” 

854. Henry Epwarps, Dalston, Middlésex, ‘‘ Improvements in trowsers or 
other similar articles of wearing apparel. % 

856. Joun Martin Rowan, Glasgow, Lanarkshire, and Tuomas Rogers 
Hortox, Birmingham, “* Improv ements in steam engines and boilers.” 

858. JOuN’ ARMSTRONG, Nelson-street, Sunderland, “Improvements in ap- 

paratus used for preserving timber,”— Petitions recorde1 19th April, 1858. 
WitiiaM Stettinius CLARK, Atlas Works, Upper | Park-place, Dorset- 

square, London, “ A nautical safe and life preserver.”"— A communication 

from F. C. Smith, Wheeling, United States. 

866. Joun Baptist Smita, Hockley, near Birmingham, “* Improvements in 
adjusting the position of pendent and other lamps.” 

868. James LEAvbeTTeR and GrorGe Terry, Leeds, Yorkshire, ‘‘ Improve- 
ments in the manufacture of metalle trunks and other receptacles for 
property.”—Petitions recorded 20th April, 1858, 

870. Joun Apkins, Church-street, Islington, Middlesex, and Tuomas 
Ovemcy Lesert Buss, Hatton-garden, London, “Certain improvements 
in ships’ compasses.”’ 

872. ALFRED Surimpton, Stanley-street, Pimlico, Middlesex, ‘‘ An improve- 
ment or improvements in the manufacture of metallic bedsteads, and 
other articles for sitting, lying, or reclining upon.” 

874. James Corcurt, St. John-street, Clerkenwell, Middlesex, “ Improv: e- 
ments in the manufacture of gas, and in the apparatus employed therein” 
876 James Horsry, Greek-street, London, ‘‘ Improvements in india-rubber 
and other pouc hes, and in elastic band or ring fastenings for pouches ” 
878. Josep JAMES LANE, Newgate-street, London, “An improved ar- 
rangement of punches and dies in eyelet machines."—Petitions recorded 

2lst April, 1858. 

882. SamugL CieeG, Dover Cottage, Putney, Surrey, 
gas meters.” 

884. George Gitmour, Massachusetts,, ‘‘ A telegraph cable or rope shackle.” 

838. Henry ANDREW DE SAEGuER, Brussels, Belgium, ‘A composition 
proper to prevent the incrustation of steam boilers.” 

892. Jonn Bircn Pappon, Gray’s-inn-road, London, 
gas regulators.” 

8%. Tuomas Donkix, Bermondsey, Surrey, ‘ Improvements in apparatus 
employed in the manufacture of paper, applicable also to controlling the 
motion of travelling webs and fabrics.”—A communication from Gabriel 
Planche.—Petitions recorded 22nd April, 1858. 
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oe Ropert Kanzow Bow.ey, Charing-cross, London.—Dated 9th May, 


1088. Tnom AS CHARLES Eastwoop and Tuomas WiitLey, Bradford, York- 
shire.—Dated 14th May, 1855. 

1099 GrorGe ToMLINSON BOUSFIELD, Sussex- -place, Loughborough-road, 
Brixton, Surrey.—A communication.—Dated 15th May, 1855. 


1031. James Bowron, Tyne and Tees Glass Works, South Shields.—Dated 
8th May, 1855, 


1044. Duncan Morrison, Tordesley 
1855, 

1016, JOHNSON Hanbs, Epsom, Surrey.—Dated 7th May, 1855. 

7. Jone Henry Jounson, Lincoln’s-inn-fields, Loudon. —Dated 7th May, 


Works, Birmingham. —Dated 9th May, 






_tnomas Taytor Lingarb, Manchester, Lancashire.—Dated 8th May, 


‘30, Joun Aun WILLIAMS, Baydon, Wiltshire.—Dated 8th May, 1855. 

57. Joun Harris, Woodside, near Darlington, and Tuomas SUMMERSON, 

West Aucklind, near Darlington.—Dated 10th May, 1855. 

1035. Tuomas WItLiAMs, Red Lion-street, Clerkenwell, London, and Joux 
Hopson Futter, New Brentford, Middlesex, Dated 8th May, 1855. 

Errata. 
803. For “ Hollingshead” read “ Hollinshead, ad 
835. For “ Lutereau” read “ Lutéreau.” 
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3187. FRANcIs PaLLine, Princes-read, Surrey, ‘‘ The construction of candles, 
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85 
3197. AUGUSTIN JULIEN MicnEL R AMAR, Broad-street, Golden-square, ‘ Im- 


mam and portable fountains.’ a P ctition recorded Bist 





and tools.” 

176. PeTern Asucrort, South Eastern Railway, ‘‘ An improved mode of 
supporting the rails ‘of railways in their chairs.”—/Vetitions recorded 30th 
January, 1858. 

186. Wituiam Joun Hay, Southsea, Hampshire, “‘ An improved composition 
Suitable for covering the caulking of ships and other like purpeses, for 
uniting wood and other substances, for filling up seams, and for use as a 
waterproof composition generally.” —Petition recorded lat February, 1858. 

476. Henry Deacon. Widnes, Lancashire, “‘ Improvements in purifying 
alkaline lees.” — Petition recorded Mth March, 1858. 

553. JAMEs WessTER, Birmingham, Warw ickshire, “ Certain new or im- 
proved metallic alloys.” — Petition recorded 18th March, 1858. 

770. Henry BAvVERRICHTER and CuarLes Gustavus Gorrortrev, Charter- 
house-square, London, “ Improvements in printing in gold. silver, bronze, 
and other metal on glass.”—Petition recorded 9th April, 1858. 

803. Joun Gray, Uddingston, Lanarkshire, N.B., ‘‘ Improvements in 
ploughs.” — Petition recorded 14th April, 1858. 

813. Jonn Meyers, Westmoreland- -place, City- -road, London, “ Improve- 
ments in the treatment of dark fur skins, in order to render them more 
highly ornamental.” —Petition recorded lth April, 1858. 

828. ASTLEY PasToN Price, Margate, Kent, “* Improvements in the treat- 
ment of certain zine ores and compounds of zinc, and in the manufacture 
of zine and oxide of zinc.” 

830. AsTLEY PasTon Prick. Margate, Kent, ‘‘ Improvements in the treat- 
ment and smelting of certain argentiferous or silver ores.”—Jetitions re- 
corded 16th April. 1858, 

855. MicnaEL Henry, Fleet-street, London, ‘“‘ Improvements in the manu- 
facture of candles, and in preparing materials for the same, and in ap- 
paratus employed therein.”—A communication from P. A. de Gemini. 

858. Joun ARMSTRONG, Nelson street, Sunderland, ‘Improvements in 
apparatus used for preserving timber. ”_ Petitions recorded 19th April, 1858. 
74. James Corcutt, St. John-street, Clerkenwell, London, “ Improve- 
ments in the manufacture of gas, and in the apparatus employed therein.” 

875. WinuiAM Henry Fox Ta.pot, Lacock Abbey, Wiltshire, ‘‘ Improve- 
ments in the art of engraving.” 

876. James Horsey, Greck-street, London, “ Improvements in india-rubber 
and other pouches, and in elastic band or ring fastenings for pouches.”— 
Petitions recorded 21st April, 1858, 

882. Samugt CiEece, Dover Cottage, ——, oes “Improvements in 
gas meters,” —/’ tition recorded 22nd April, 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, &c. 

2728. JouaN Ernst Friprich Lvepeke, Birmingham, 
engine.”—Dated 28th October, 1857. 

This invention consists of a vessel immersed in water, one of the 
sides of the said vessel being provided with a piston or with flexible 
material, or. otherwise constructed so that, when depressed in the water, 
the air in the said vessel may be compressed into a continually diminish- 
ing space by the increasing pressure of the water. The vessel may be 
either made to move in the water by being mounted upon an axis, or 
may rise and fall in the water by a vertical motion. The patentee pre- 
fers the latter method of carrying the invention into effect. 

2734. Josern Siorer, Oxford-street, London, “‘ Improved means of, and 
apparatus for, obtaining motive power for ’ propelling ships for driving 
machinery. » Dated 28th October, 1857. 

This invention, of improved means of, and apparatus for, obtaining 
motive power for propelling ships or driving machinery, relates to a novel 
mode of obtaining power from the wind, and which power, when 
obtained, may be employed for actuating the paddle wheels or other pro- 
pellers of ships or vessels, or for driving machinery on land. The im- 
proved apparatus consists principally of a series of arms, or of a vertical 
framework provided with sails or vanes made of any suitable material, 
and connected to a central main shaft mounted vertically in bearings. 
These sails or vanes may be made adjustable on axes, so as to admit of 
their being set at any desired angle. The sails or vanes are also arranged 
round the central shaft or axle in such a manner as to admit of the 
wind acting on them freely, and by so doing the wind will force round 
the sails or vanes with their arms, and thus communicate rotary motion 
to the central shaft with which they are connected, The rotary motion 
of this shaft is transmitted, by means of suitable gearing, to the propeller 
shafts of ships or vessels, or to the driving shaft of any machinery that 
it is desired toactuate. When adapting this invention to the propulsion 
of ships or vessels, the patentee so constructs and arranges the several 
parts that they may either be detached or removed with facility, and 

made secure from damage in heavy or tempestuous weather. 

2755. Joseru Boyes Fraser, Kenilworth, Warwickshire, 
— Dated 30th October, 185 

The nature of this invention consists in lubricating the journals, 
bearings, and other articles, by means of oil con ained in a reservoir 
situated below or in the bearing or other article to be lubricated, and 
raising the oil therefrom by means of an endless chain, band, or ring, 





“ Motive power 


“ Lubricating.” 





passing around or over the axle or moving part of the apparatus to be 
lubricated, the said endless band, chain, or ring, dipping at its lower end ; 


into the oil or lubricating liquid, and carrying up portions of the said 
oil or liquid as it is moved by the motion of the shaft or other article 
upon which it rests. The size of the endless chain, band, or ring 
employed, determines the quantity of oil carried up and deposited upon 
the axle or article to be lubricated. Any surplus oil which may be 
carried up will be returned to the reservoir by the descending side of 
the endless chain, band, or ring, or will drop or fall from the shaft into 
the reservoir. 


2762. Tuomas Symes Paipeavx, Charing: cross, London, “ Apparatus for 
regulating the supply of air to furnaces.”—Dated 30th October, 1857. 

The object of this invention is to supply furnaces with a better supply 
of air after cooling, by apparatus which shall (automatically) gradually 
diminish, and finally shut off altogether this extra ee nd such time 
as the coking of the coal may be judged to be plet 
cannot be described without reference to the drawings. "tee patentee 
claims, First, the simultaneous introduction of air by a self-acting appa- 
ratus at the mouth and back of the furnace, and the application of a 
self-closing valve to the interior of the furnace mouth, the edge of the valve 
box shutting against the margin of the furnace, instead of entering within 
it. Second, the regulating the supply of air to furnaces with a surplu 
power of draft by connecting the damper with a gradually self-closing 
apparatus, Third, the regulating the supply of air to furnaces, where 
the draft is assisted by a steam jet, by placing this jet under the control 
of an automatic apparatus which, upon increasing power being given to 
the jet after cvaling, shall gradually reduce this power to the average 
pitch demanded. Fourth, the regulation of the supply of air to the 
kilns or furnaces used in the manufacture of pottery, by means of a 
self-closing valve in communication with air chambers at the sides of the 
fireplace. Fifth, the employment in self-acting apparatus of the principle 
of the balance, wherein a vessel moving freely on a horizontal axis fluid 
generally descends toa position less distant from the line of support by a 
series of steps as described with reference to Fig. 5 of the drawings. 
Sixth, the employment of the principle of immersion, or the float, where 
the cistern is a closed vessel, entered by a closely fitting axle, as described 
with reference to Fig. 6 of the drawings. Seventh, the application of 
flexible vessels in the construction of self-regulating apparatus described 
in reference to Figs. 7 and 8 of the drawings, 





2765. Groner Beu. Gattoway, Basinghall-street, ‘ Merchant ships and 
other vessels, motive powers, propulsion, and boiler furnaces.”—Dated 
81st October, 1857. 

This invention consists in the improvements described :—Firstly, in 
the construction of ships and other vessels, and, Secondly, in improvements 
in motive power, propulsion, and boiler furnaces, The vessels are con- 
structed with a series of flat hollow pipes or channels between the 
bulwark and the bends of the vessel, of such form as may be adapted to 
the build of the vessel, such pipes or channels being larger on the section 
near the bulwarks, and smaller in proportion as required. Cork (or other 
suitable and water-tight substances) is inserted in these tubes, by and 
through which the fastening to the vessel's timbers and planking is 
effected. When required the patentee also inserts tubes between the 
timbers, and under the water line of the vessel, and also underneath or 
at the bottom, the object being to produce buoyancy and speed, together 
with the means of preserving life in case of disasters, shipwreck, &c. 
In order to produce much greater speed and buoyancy the p 
arranges and affixes the pipes or channels at the bottom parts in the con- 
struction of new vessels, The tubes or channels above referred to may 
be filled with atmospheric air, and are made of any suitable materiai, 
and of such proportions and lengths to suit the vessel's planking, &c. 
The tubes intended for the bottom parts and bows of vessels have a 
wedge end or entrance to suit such positions. The bolts may have what 
is termed a T head, or the tubes may be secured or fastened by iron 
bands and usual ship fastenings. The tubes or channels have 
cork or other suitable substance inserted at suitable distances 
(in the cross section) to allow for fastenings, as well as at each 
end, toallow for the like purposes. In small vessels or boats, instead of 
having the air-tight compartments inside or underneath the seats, as is 
now the general practice, he affixes aroundthe | top sides, above the water 
line, air-tight tubes or ch made esp ly light for such purposes, 
and as a means of lowering the said vessels when required, at sea or 
elsewhere, in cases of emergency, he affixes a sling with a leading block 
or thimble in the centre. Such sling is attached to each side, both fore 
and aft of the boat or vessel. A rope fastened toa cleat or pin passes 
through the leading blocks, which are secured to the bottom of the boat, 
and also affixed to the ring bolts fore and aft, as the means by which the 
vessels are suspended and lowered, the object being to enable the parties 
whose lives depend upon such means of preservation to get into the boats, 
and with their supply of provisions, &c., to be safely suspended and 
lowered from the vessels. The air appliances before referred to may be 
of vuleanised india-rubber or other suitable tubing, and formed to an 
oval or other shape, and secured to the boat or vessel by a rope lashing, 
or covered with canvas or other substance, which can be secured to the 
sides and gunwale of the boat, He also applies another tube within the 
boat, This he affixes at one side across or under the seats fore and 
aft. The object of this tube is to remedy accidents, which 
sometimes occur by boats upsetting, as it will prevent the boat 
or vessel to which it is applied remaining what is termed bottom up; and 
as a means to prevent such vessels from sinking in case of being what is 
termed stove or strained, and thereby made very leaky, he affixes one or 
more of these tubes conveniently secured below the bottom boards or 
underneath the floor of the boat. The tubes he prefers to be filled with 
gas, but they will answer filled with atmospheric air. The description 
of block or brake pulley referred to is of the following construction, 
that is to say, two pulleys are affixed in a groove or hollow channel and 
a piece of wood is affixed between them, which acts asa brake, The 
men have by this appliance complete control over the boat in lowering, 
and as soon as the boat reaches the water the men attending upon the 
lowering ropes have simply to let go the ropes, and the boat is then free 
and clear of the ship. In motive power and propulsion the engine used 
he denominates a “ planet motion.” This is effected by a hollow 
eylinder similar in form to the rotary engine now in use, but his im- 
provements consist in the internal arrangements being constructed 
similar to a water wheel, upon the arms or buckets of which he directs 
the action of the air, water, or steam, such arms or buckets being kept 
to their proper position by metallic springs and proper packing. The 
peculiarity in this motion consists in fixing and applying rollers, which 
may be metallic or covered with india rubber or other suitable material, 
their number varying according to the diameter. Their use and advan- 
tage consist in (under all ci )pr ing a travelling surface 
to the fixed or revolving piston or cylinder, as, for example, they may 
be either affixed within the stationary outside cirele and revolve therein, 
and be kept by springs and proper appliances up to the face of the 
revolving circle, or they may be affixed to the revolving circle, and be 
kept by similar appliances up to the fixed cylinder. He also intends ap- 
plying this motion as a pump or air blast. He also applies the hydraulic 
engine and air pump as motive power in propulsion. The peculiarity 
aud advantage of the improved propeller which he denominates the 
“fish fin,” consists more particularly in being broadest at the boss, which, 
instead of being of great thickness, and thereby offering resistance to 
the vessel's progress, is made much longer, and in a direct line with the 
shaft, which shaft may be reduced equal to the thickness of the boss to 
which the prepeller is attached, and have bolts passing through it by 
which the propeller affixed to the boss may be properly secured. The 
angle of the propeller will be in proportion to its length or pitch, and 
the speed of the engines and their form resemble the fished fin, except 
that it is rather broader. At the boss it is made of iron, and has only 
one fin or blade. It is intended to affix two of this form of propeller 
upon the same shaft, placed at suitable distances one before the other. 
In boiler furnaces the boiler has an additional fire place or fire places, 
in which it is intended to consume coke or other suitable fuel, and over 
the fire or tires thus produced the flame from the coal fires are caused 
to pass by a suitable arrangement of the flues or tubes. An air channel 
is fixed or formed so as to extend across the front of the several fire 
places or furnaces, which air channel may be placed under the fire doors, 
Into this channel air is forced or ied in any i manner, 
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and there are apertures therein with pipes or nozzles communicating 
with the fire door frames, and also the fire bars, which are hollow, and 
through which the air is forced or caused to pass, the object being to 
increase the draft of the fires, and prevent the waste of the fire bare, 
door frames, &. The air communication between the hollow fire door 
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frames and fire bars (which are intended to be larger than those in ordi- 
nary use), and the main air pipe or channel referred to are made by 
pipes or nozzles of such lengths and diameter as may be required to allow 
space for connecting and disconnecting. These pipes or nozzles are fitted 
with a screw thread at one or both ends, And in or near the centre 
part they are formed in an octagon shape, for the purpose of screwing 
them into the main air pipe or channel, and also for the fire bars. This 
main pipe will be sufficiently large to allow the screw end of the short 
pipe or nozzle to work into it, and by these means the other end of the 
pipe or nozzle will be withdrawn from the end of the fire bars, into which 
as an air communication it is and has been affixed. This method will 
admit of bars being fitted or replaced; or the connecting of the small 
pipes or nozzles with the main air channel may be made by union joints 
or other means to effect the like purposes. The hollow fire bars have 
apertures at their sides to admit the escape of the air, and a portion of 
the air also passes through them. The connexion with the fire door 
frames and bridges are also made with suitable tubes and pipes, He also, 
when preferred, affixes a hopper above the fire doors with a grating in a 
slanting direction on the top, to separate the size of the fuel, which 
hopper conveys the fuel upon the front of the fires, and into or connected 
with this hopper he affixes a lever and crank joints to spread the fuel 
back upon the fires; or he might use a revolving motion placed through 
and within the coal hopper, which moticn might be worked by engine 
power, in which case the necessity for cp-ning the fire doors so fre- 
quently is obviated, He also affixes bars made upon the principle of the 
chain link similar to that used in suspension bridges, &c., but shorter in 
the links, in order that they may travel upon rollers, which answer the 
purpose also of bearers for the fire bars, 
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Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2700. Thomas Ranpd and Grorar Beck.ey, Oxford-street, London, ‘ Saddle 
trees.”—Dated 22nd October, 1857. 

The inyentors make the two longitudinal side pieces of thick sole 
leather, strengthened on the upper side by a flat strip of steel reaching 
from end toend. The fore part of the saddle tree is composed of an 
arch of iron or steel, and is secured to the longitudinal side pieces, as is 
also the cantie or back of the saddle ; but this is made of wood, as usual, 
and is the only part in which the use of wood is retained, The covering 
flaps and panels of the saddle are mounted on the saddle tree in the 
usual manner.— Not proceeded with. 

2701. Bensamin Parker, Clapham, Surrey, “ Permanent way of railways.”— 
Dated 28rd October, 1857, 

This invention relates to sleepers and chairs, and the mode of con- 
necting or fitting them together, and laying them down for the purpose 
of supporting iron rails and the super-imposed load during the passage of 
railway trains, and consists in forming hollow east-iron sleepers of a 
parallelogram or other suitable form in plan, with downward bevelled 
flanges forming the slides and ends, the surfaces of such chair being 
bored with holes to reduce the weight thereof, and enable the ballast 
packing to be rammed up and consolidated or otherwise treated for the 
purpose of adjusting the position of the sleeper upon the road.—NVot 
proceeded with. 

2705, Feuron Cuan es KinkMAN, Royal-street, Lambeth, “ Machinery for 
Winding and unwinding ropes and cables, which is also applicable to 
electric cables for submarine purposes.”—Dated 24th October, 1857. 

This invention relates to a mode or methed of winding and unwind- 
ing ropes and cables upon a vertical drum or core, attached to a base or 
flooring, which is caused freely to rotate to ensure a perfectly easy 
method of winding and unwinding of the ropes or cables, instead of being 
coiled as at present on the stationary bed or flooring of vessels or other- 
wise, by which means kinks and snares are unavoidably produced.—Not 
proceeded with, 

2715. The Rev. Joun Wavrer Lez, Chelmsford, Essex, ‘‘ Communicating 
between the different parts of railway trains,”—Dated 26th October, 1857 

This invention consists in arranging speaking tubes from one carriage 
to another, and from the carriages to the guards and drivers of trains, so 
that any message or signal may be at once effectually communicated. 

—Not proceeded with. 

WILLIAM CLARKE, Laybourne-road, Camden Town, Middlesex, ‘‘ Con- 
ting wud working brakes for railway carriages.”— Dated 27th October, 
1857. 

This invention consists in an improved mode of connecting and work- 
ing brakes for railway carriages, so that all the threads may be brought 
into action simultaneously, and a perfect compensation provided for the 
varying distances of the buffer spring. This object is effected by con- 
necting the brake apparatus of contiguous carriages by means of cords, 
chains, or other analagous flexible connexions, instead of by rigid rods 
By causing these chains or cords to pass 

















as has hitherto been the case, 
round suitably arranged pulleys, and attaching one end of such chain to 
an adjustable rod, the distance between the ¢ y Vary constantly 
without in any way affecting the working of the brakes, as when any 
slack occurs in the chain trom the carriages being brought up close, so 
as to collapse the buffer springs, such slack in the chain will be taken up 
by the adjusting rod to which one end of the cord or chain is attached. 
The brake blocks are attached to the ends of horizontal bars which are 
jointed to vibrating levers, whereby they are worked. These levers are 
actuated by connecting rods and levers by the guard in the way usually 
adopted, but in order to work the brakes of the next carriage a pulley is 
mounted on some convenient part of one of the connecting rods, and 
round this pulley passes the connecting chain or cord, which is secured 
at this end to some fixed part of the framing, After passing round the 
pulley belonging to the first carriage, the chain or cord is conducted 
round a similar pulley connected with the brake apparatus of the second 
carriage, and from thence it passes round a third pulley in fixed bearings 
attached to the framing of the carriage, and the end of the chain is, as 
before mentioned, attached to one end of an adjustable rod, which is 
jointed at the other end to the fixed framing of the first carriage, while 
its former end works through a socket fixed to the framing of the 
second carriage, If the end of this rod and the beginning of the chain 
are permanently fixed to the first carriage, both the red and chain must 
be provided with a connexion that will admit of being disconnected with 
facility when it is required to detach the carriages. 











2721. James Newaut, Bury, Lancashire, ** Railway brakes and siynals.”"— 
Dated 27th October, 1857. 

This invention cannot be described without reference to the drawings, 
2722. Ronert ALEXANDER Manorrsox, Norwich, Norfolk, “ Commurt icating 
between the guard and driver on railways,”—Dated 27th October, 1857. 

The means to be ewployed for signalling according to this invention 
are two whistles of the ordinary construction, one having a sharp and the 
other a flat tone, so that a code of signals may be arranged, These 
whistles are acted upon by means of compressed air contained in a 
vessel or reservoir, to which they are connected by tubes furnished with 
stop cocks,— Not proceeded with. 

WitttamM Innam, Gibraltar Works, Newton Heath, ne 
1 railway chairs, sleepers, and crossings.’ 


272h. 
* Wrought-i 
October, 1857. 

The nature of this invention consists in making railway chairs in 
two parts, and in securing the two parts together by a bolt or other 
fastening passing through them and through the body of the rail; the 
chair is then secured to a wood or other sleeper of the usual construc- 
tion, or to a wrought iron plate, either hollowed or flat, forming the 
sleeper. The wrought iron for the chairs is rolled to the required 
section to fit between the shoulders of double headed rails, and to fit 
around, or partly around, the lower shoulder; and the inventor prefers 
to leave a little space between the rail and the sleeper; or a piece of 
wood may be placed between them. The sleepers may form a continuous 
longitudinal bearing for the rail, or they may be of any suitable length. 
The rails are kept to gauge by tie bars, or by making some of the 
sleepers of sufficient length, and placed transversely, so as to have a 
chair near each end. When the chairs are made out of rolled iron, the 
bars must be cut to the required lengths, but instead of being rolled, 
the chairs may be stamped or otherwise forged to the shape required ; 
and when, instead of the double headed rail other shaped rails are used, 
he makes the two parts of the chair to suit the shape of the rail. The 





r Manchester, 
—Dated 25th 











improvements in railway crossings consist in making the point with the 











two side rails and the bed plate of one solid piece of wrought iron. The 
crossing may be made double, that is to say, with grooves at each side, 
so that when the top is worn or injured the lower side can be brought 
uppermost.—Not proceeded with, 

2726. Henry Joun DaniE.L, Donington-park, Derbyshire, ‘‘ Communicating 
by signals between the pilot and steersman, and between other parts of 
vessels by means of dial apparatuses.”— Dated 28th October, 1857. 

The object of this invention is to afford a ready and certain means of 
communication between the look-out or pilot at the bow of a ship or 
other vessel, and the steersman at the helm; or between the master or 
pilot from the bridge of paddle wheel steamers, and the steersman; or, 
by a modified arrangement with the engineer in the engine room. In 
the first instance, as between look-out and steersman, this invention 
provides for working upright shafts furnished with indices working on 
or over dial plates, such dial plates being marked “ port,” “ starboard,” 
and with other necessary words. These dials are placed at the bow and 
at the stern of vessels, and sometimes also in the centre or some other 
part of the ship that may be converient to the officer of the watch, the 
latter immediately before or contiguous to the compass, so that the steers- 
man's eye may travel over its surface with facility. When the look-out, 
whether from the bow or on the bridge, desires the steersman to port 
helm, he places the index of the dial at the bow; for the bridge on the 
word port, and by means of apparatus afterwards described, the index 
on the dial before the steersman points at once to the same word port. 
Similar in principle, but differing in detail, is the mode of communi- 
cating between the captain and engineer ; a dial for this purpose is fixed on 
the bridge between the paddle boxes; a vertical rod passes down into 
the engine room, and is inserted into the centre of a dial (fixed in the 
position the most convenient for the engineer to see its face), This shaft 
is furnished both above and below with an indicator or index, so that 
when the pilot or officer in charge desires the engine to be stopped, go 
easy, half speed, &c., he causes the upper indicator to mark his wish on 
the upper dial, as stop, and the index will mark the same word on the 
dial in the engine room, 

2733. Groner SuiLuineerR, Commercial-place, City-road, and GrorGe GILEs, 
Gray’s-inn-square, ** Omnibuses”— Dated 28th October, 13857. 

This invention consists in so arranging omnibuses that the outside 
places or seats, or some of them, may be accessible from the interior of 
the vehicle. 

2734. See Class 1. 

Wituiam Criark, Chancery-lane, London, “ Rails for railways.”—. 

communication,—Dated 23th October, 1857. 

This invention has for its object the construction of rails for railways 
in such a manner as to obtain the necessary strength with a less weight 
of metal than is required in any rails heretofore in use. The greatest 
strain to which a railway rail is subjected being in a direction obliquely 
downward and outward, it becomes a desideratum to contrive a form of 
rail that, with the necessary breadth of top and bottom, shall contain 
along the connecting portion or web a continuous substance of metal in 
the line of the greatest strain. These requisites have been sought to be 
combined in the forms familiarly known as the | or Hi rail, and inverted 
T rail, in which a solid continuity of substance is presented in the line 
of greatest strain; both of these rails contain much metal in the head 
that is unnecessary and useless, and that is dispensed with in this in- 
vention, which consists in forming an inverted T rail with an aperture 
or hollow space extending lengthwise through the thick upper portion of 
the rail. 

2765. See Class 1. 











Ciass 3.—FABRICS. 

Including Machinery and Mechan'cal Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 
2696. Joun Minne, Royton, Lancashire, ** Carding engines.”—Dated 22nd 

October, 1*57. 

This invention consists in the employment and use of an additional or 
extra roller or rollers covered with cards, and placed beneath the ordi- 
nary taker-in roller of the carding engine, the points of the card on the 
extra roller projecting towards or against those of the taker-in. The 
taker-in roller revolves at a higher speed than the extra roller, and thus 
delivers the cotton on to the main cylinder; and the extra cylinder re- 
volving slowly causes the cotton to be carded and cleared from dirt, 
which would otherwise be taken on to the main cylinder; by this means 
also the fibre is worked much finer, and less waste is caused than 
heretofore. 

2697. Tuomas CARDWELL, Manchester, Lancashire, ‘‘ Machinery for com- 
pressing cotton and other articles.’-—Dated 22nd October, 1857. 

This invention has for its object improvements in machinery for com- 
pressing cotton and other articles, and consists in combining a press 
such as is described in a patent granted to the patentee on the 15th day 
of December, 1842, or any moditication thereof, or any press consisting 
of an arrangement of levers, with a donkey engine, The donkey engine 
is mounted on the frame of the press, so that where a number of cotton 
presses are employed each press is worked by a separate engine supplied 
with steam from one or more common boilers, instead of being worked 





by shafting driven by one large engine as heretofore. 
2698, Davip Hoee Saunvers, Pattray, N. B., ** Textile fabrics and ma- 
terials.”"—Dated 22nd October, 1857. 

This invention relates essentially to the simplification of the inter- 
micdiate processes of converting yarns into woven fabrics, and it consists, 
in the First place, of the arrangements or the means whereby yarns of 
various kinds, as spun and wound on to suitable bobbins or holders, may 
be woven into cloth without the at present intervening processes of 
reeling and winding. In carrying out this invention in practice, the 
bobbin on which the yarn is wound as it is spun or twisted is made with 
a loose end flange, and this flange has attached to its inner face a wire 
or other projecting piece, of sufficient length to enter with its extreme 
free end into a corresponding hole in the opposite or fixed flange. The 
wire or projecting piece thus lays nearly parallel with the barrel or axis 
of the bobbin when the latter is in use in the spinning frame. When 





the bobbin is filled in the frame it is removed therefrom, and the loose 
flange is detached from it, taking with it the attached wire. This j 
removal of the wire slackens off the hard wound yarn, and allows the | 
operator to withdraw the wound yarn in a solid mass longitudinally from 
the bobbin’s barrel The ball of yarn thus symmetrically wound into 
shape is now ready to act as a cop in the shuttle, in which it may at 
once be placed, and woven off as weft in forming cloth. In using short 
bobbins as at present the process of manufacture may be still further im- 
proved, and its cost economised by making the shuttles cellular, or with 
two or more cop-holding chambers, separated by perforated diaphragms. 
The balls or cops of yarn when wound and removed in the manner 
described are placed longitudinally in these shuttle cells, and the un- 
winding during weaving takes place from the centre working outwards. 
When two such balls or cops are used at once in the shuttle, the weaver, 
starting to weave from the end in the centre, attaches the outside end of 
the first ball to the inside end of the second, the perforated diaphragm 
allowing of this continuity of the two balJs. In this way the shuttle can 
continue in action twice as long at once as with a single cop of the ordi- 
nary kind. ‘To defend the balls or cops from severe frictional rubbing 
against the warp threads an elastic shield or cover piece is stretched 
over the balls when deposited in the shuttle. The before-described 
system of preparing balls of yarn may also be carried out in making up 
balls of twine or other textile materials, as it produces well formed and 
convenient masses for winding off and use. The system is also well 
suited for use, even when yarns have to be reeled for bleaching or treat- 
ment in a loose and disintegrated condition. To aid in the release of the 
balls from the barrels of the bobbins, should the winding on be se tight 
as to render the separation difficult, a loose flange is fitted upon the 
barrel, and adjusted at the fixed flange end, so that when the loose flange 
of the actual bobbin is removed this separate flange or dise enables the | 
operator to force the ball easily off.—Not proceeded with. 

2708. James Tuom and Hvuen McNavanr, Glasgow, “ Looms for weaving.” 
Dated 24th October, 1857. 

This invention relates to an improved arrangement or combination of 
mechanism for shifting the drop box of power looms working with two 
or more shuttles, and which may also be made to act on the heddle- 
actuating details, so as to produce varied weaving effects. Ona modi- 
fication of the improved mechanism, as arranged for acting on a drop 
box adapted for two shuttles, the drop box is connected by a rod to the 





back end of a lever turning on a stud at one side of the loom, near the 


floor. This lever is formed with a short bell crank arm directed 
upwards, and fitted with an adjustable tongue or knife edge piece, or with 
a small roller which is kept against a pattern or tappet wheel by the 
weight of the drop box. The tappet wheel is formed with alternate 
elevations and depressions to act on the bell crank lever, and thereby 
shift the drop box, each shift of this wheel corresponding to a change of 
the shuttle. The tappet wheel is shifted round by means of ratchet 
teeth and a catch, the latter being jointed to a frame or slide, which is 
made to reciprocate by a pin or eccentric on the wiper or low shaft of 
the loom, or by any other moving detail from which a suitable motion 
can be derived. On the stud pin, upon which the tappet wheel 

there is a barrel, contrived to carry round an endless chain of plates or 
cards, by means of which the mechanism is made to produce any re- 
quired pattern, This barrel is turned by means of a ratchet wheel and 
a catch, the latter being carried by the reciprocating slide or frame, and 
the cards act on a lever turning on a stud pin, and arranged to act on 
the catch which turns the tappet wheel. Perforations are made in the 
plates or cards corresponding to the picks of the loom at which the 
change of shuttle is to take place, and when one of these perforated 
plates or cards comes round, a projection on the lever sinks through the 
perforation and into a recess in the barrel, and the descent of the lever 
allows the other catch to shift round the tappet wheel, which has the 
desired effect. By a slight modification of the tappet wheel and details 
connected therewith, it may be made to act on three or more shuttles, 
and by connecting the tappet wheel with the treadles for working the 
heddles it may be made to connect or disconnect them, so as to vary the 
shedding action. 

2714. Jounx Horrocks, Manchester, “Improvements in winding machines, 
and in the bobbins employed therein, and also improvements in shuttles 
for weaving with such bobbins.”—Dated 26th October, 1857, 

This invention relates to that class of winding machinery known ‘as 
pin-winding machines, employed for winding yarns upon pin bobbins for 
weaving, and is designated for the purpose of dispensing with the 
spindles on which the bobbin is usually placed in the winding machine, 
and also the tongue or spindle on the shuttle employed for the same 
purpose. The impr in the winding machine and bobbin consist 
in the employment of a solid bobbin, that is, without the hole through 
its centre for the spindle, which is driven by means of a wharve or 
pulley supported in suitable bearings, through which the bobbin passes; 
the wharve being secured to the said bobbin by means of an india-rubber 
or metallic spring (pressing against the sides of the bobbins) or 
other substitute, which will allow of the bobbin sliding upwards through 
the pulley, as the diameter of the bobbin increases with the winding on 
of the yarn. Thus it will be evident that no spindle will be required, 
the solid bobbin being driven, by means of the pulley encircling and in 
contact with it. The invention also includes a form of shuttle adapted 
to suit the bobbins described.—Not proceeded with. 


2716. James Ferrarez, Phoenix Iron Works, Stroud, and Cuartes Warr 
MORE, Stroud, ** Machinery for carding, scribbling, and condensing woo 
and other fibrous substances.”—Dated 26th Octover, 1857. 

This invention of improvements applicable to machinery for carding, 
scribbling, and condensing wool and other fibrous substances relates, 
First, to a novel mode of stripping the doffers of scribbling and carding 
engines, and of laying and depositing the fleece on a travelling feed 
cloth. This part of the invention consists in dispensing with the ordinary 
doffing comb, and employing in place thereof a roller which, being 
driven at a suitable speed, will “strip” or take off the fibres from the 
doffing cylinder, and deliver them in the form of a sheet to a pair of 
rollers which will conduct the sheet to a carrying roller, whereby it will 
be deposited in a kind of trough formed by an inclined board anda 
rotating roller. As the fleece is fed on to the inclined board at greater 
speed than it would be taken up in its natural state by the next pair of 
rollers, it becomes crowded up on the inclined board, and consequently 
is taken by the next pair of rollers doubled up in short folds, and is con- 
ducted to another machine which is also provided with an inclined board 
or trough. An endless belt or feed cloth forms the bottom of the trough, 
and on to which the fleece falls in folds from the conducting roller. By 
the rotation of the trough roller, which revolves at much greater speed 
than the travelling endless cloth moves, the fleece is drawn forward, and 
is crowded up in folds, so as to form a kind of bat on the travelling end- 
cloth, which is made to move slowly onwards, and convey it either ina 
direct line or at an angle to the next machine. The next improvement 
relates to a novel mode of forming a bat, and consists in delivering from 
a scribbling or carding engine a fleece in folds, of any required thickness, 
on to an endless belt or cloth or roller travelling at right angles, or any 
other convenient angle thereto. As this travelling endless belt forms 
the feed cloth of another scribbling or carding engine, it will be seen 
that the fibres of the wool will be crossed and not drawn out longitadi- 
nally, as is now the case; and therefore, by means of this novel mode of 
feeding in, the patentees are enabled to produce yarns that will felt better 
and produce better cloth than yarns of the ordinary description. Another 
improvement relates to a novel mode of forming slivers or ribbons direct 
from the doffer cylinder of a carder or scribbler, and consists in dividing 
the fleece into ribbons or slivers by means of revolving narrow discs or 
surfaces, 

2724. Rovert Uris, Paisley, and WILLIAM ScutnERLAND Greenock, ‘‘ Manu- 
facture of knitted and weft-netted warp fabrics.”—Dated 27th October, 
1357. 

This invention consists of manufacturing various fabrics by employing 
printed or parti-coloured threads or yarns in the stocking frame, and 
other looms, commouly known as the barchead nett frames or looms, so 
as to produce fabrics with regular figures or patterns, in place of using 
in such machines plain threads or yarns or threads or yarns each 
coloured from end to end with one colour.—Not proceeded with. 











CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl a 
Milis, §c. 

Erxnatum.—In Abstract of Patent No. 2637, page 360, 21st line from top 

middle column, for “ carried” read covered. 

2691. Joun Brrue.t, Parliament-street, Westminster, ‘‘ Apparatus for 
trenching, cutting, digging and cultivating land.”—Dated 22nd Uctober, 
1857. 

This invention has reference to that description of locomotive or 
moveable machinery or apparatus in which rotary excavators, cutters, 
diggers, or cultivators are employed, and worked in, by, and with the 
same engine or power which effects the locomotion or onward travelling, 
and consists in constructing such machinery or apparatus in combination 
with a self-laying system of planking, or railway, or roadway for the 
wheels to run upon, that is to say, a locomotive or moveable apparatus 
which carries it with its own railway or roadway for running over agri- 
cultural or rough ground, and lays it down, moves on or over it, takes it up 
again, and repeats the same operation continuously as it travels, the said 
railway or roadway being constructed of a series of separate slippers, 
shoes, or pieces suitably disposed around the circumference of the 
running or bearing or other wheels, The manner in which the patentee 
believes the invention may be best performed is by constructing a steam 
engine on wheels; with the continuous railway apparatus above set 
forth applied or adapted thereto, and the fitting or adapting to such 
steam engine of one or more excavating, cutting, digging, or cultivating 
machines or apparatus, either suc: as described in the complete specifi- 
cation of the patent No. 949, 6th December, 1852 (and the separate use 
ot which forms no feature of the present invention), or of any other 
suitable construction, and either worked by endless bands and pulleys, 
or by connecting rods direct, or by shaft and endless screw, or other con- 
venient means, whereby he makes a complete steam excavating, cutting, 
digging, and cultivating machine, which will not only propel itself 
upon or over rough farm lands, but will, at the same time, trench, dig, 
drain, or cultivate the land. 

2745. Wiuutam Deir, jun., Great Bentley, Essex, “‘ Ploughs,”—Dated 29th 
October, 1857. 

This invention relates to a novel construction of ploughs, consisting 
in making them with a point running before for opening the furrow, and 
having behind a V-shaped share. And attached to the hind part of the 
implement are two short breasts, for turning the soil out of the furrow. 
Linked on to a bolt descending perpendicularly from the stump of the 
beam, are two metal rings, so formed as to scrape or slide out such stuff 
to any part of the stetch or land, which distance is regulated by a slide 


ts, Flour 








May 14, 1858. 


379 





THE ENGINEER. 


- OF . 





connecting the two wings. It has also a simple lever arrangement be- 
tween the handles for raising and turning the plough.—Not proceeded with, 

9753. GrorGE WILLIAM ROBINSON, Barton-on-Humber, “‘Clod crushing 
rollers.” —Dated 29th October, 1857. 

Each roller is composed of numerous sections or rings as heretofore, 
but in the construction of a roller according to these improvements the 
periphery of each ring is made with spikes or projecting points, the two 
outer sides of each of which are made to a curved form of about a 
quarter of a circle ; the other’sides of each point or projection are made 
to incline from the periphery to the point. Each alternating ring or 
section has a hole at the centre, which is suitable for turning ona 
cylindrical axis, and it has on one side a projecting boss on which the 
next or neighbouring ring or section is received, and on which it turns 
freely. The rings or sections are connected to their central naves or 
bosses by spokes. 

2759. WitttaM Harwoop, Mendlesham, Suffolk, 
Dated 30th October, 1857. 

These improvements consist, First, in mounting the small or rear 
travelling wheel of reaping machines on an axle supported by a frame, 
which is centred or swivelled at one extremity, and carries at the other 
a roller which runs upon a curved bar or frame supporting it, the object 
being to prevent the said wheel from working or scraping into the soil 
when the reaping machine is turned in the field. Secondly, in providing 
for the instantaneous elevation or depression of the cutters, by fitting a 
lever from which depend lifting hooks or bars which catch under, or are 
connected to, the side frame, in such manner that the driver of the 

hine can i ly, by raising or depressing the said lever, 
lower or raise the cutters for any required purpose during the working 
of the machine in the field. Thirdly, in driving the reciprocating cutters 
by means of a belt or band in place of the gearing which is usually 
employed, in order to avoid injury when obstacles are encountered, 
Fourthly, in producing the required pressure of the moveable upon the 
fixed cutters by means of springs carrying rollers at their extremitics to 
reduce the friction, or by means of a lever or levers mounted upon the 
end orends of the cutter bar, such lever or levers being at right angles 
or nearly so to the said bar, and provided with a screw or other adjusting 
contrivance for regulating the pressure. Sixthly, in attaching to the 
upper face of each of the lower cutters a forked lip spreading backward 
and passing over the corresponding moveable cutter. Seventhly, in 
fitting a divider which consists of a jointed bar extending forward in 
ad of the hine with its fore end resting upon the ground, and 
carrying a frame which divides (and raises if necessary) the corn or 
other material to be cut, guiding the portion to be cut into the cutters. 
In some cases where the corn is much “laid” or “lodged,” the patentee 
employs a second such divider on the opposite sice of the machine. 
Eighthly, in employing a rake with long teeth, mounted in suitable 
bearings, and worked either manually or otherwise, for dividing the cut 
corn into sheaves if required. Ninthly, in mounting the strap end of 
the gathering reel upon bearings in an adjustable lever. Tenthly, in 
fitting upon the shafts for the horses a curved backing bar or rod which 
rests upon springs in such manner that when the horses lower their 
haunches in backing, the said bar or rod against which their force is 
exerted, may yield to them and become depressed. Lastly, in employing 
between the whipple-tree and the point of the machine at which the 
traction of the horses is applied a cranked lever or other suitable con- 
trivance for balancing or counteracting, as far as may be, the side 
pressure exerted upon the horses, 


Reaping machines.”— 
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Cuass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

2706. ALFRED Vincent Newton, Chancery-lane, London, ‘“‘ Wrought-iron 
beams or girders,”—A communication.—Dated 24th October, 1857. 

Wrought-iron girders are usually made in the form of an I, or the 
section having a central upright web or stem, and an upper and lower 
flange. In making such girders it has been customary to build up a 
solid pile of rectangular section, by laying a number of flat bars or strips 
of iron, one on the top of the other. The pile so made is heated in a 
furnace to welding heat, and then passed between rollers provided with 
a series of grooves of forms gradually approximating to the ultimate I 
form of the girder. The effect of so preparing the pile and rolling it is, that 
the iron, being forced to undergo great changes in its sectional shape, is 
unduly strained in some parts and unduly compressed in others, and 
hence it is frequently torn and broken so as to be rendered unfit for use ; 
and when girders thus made are used they are so weakened in parts that 
the amount of strain which they are capable of sustaining is very much 
diminished. Now the present invention, as communicated by a foreign 
correspondent, consists in forming the pile of two fiat pieces or bars of 
about double the width of the upper and lower flanges respectively. 

2750. Wituiam Papeett, Poole, “ Earthenware pipes for drains and 
sewers,” —Dated 29th October, 1857. 

This invention consists of a method of constructing or manufacturing 
earthenware pipes or tubes, and detached sockets, bends, or collars for 
connecting such pipes or tubes together, in order, amongst other things, 
to facilitate the laying down and fixing such pipes or tubes, and rendering 
them more perfectly level, as well as free from projections or obstructions, 
when such pipes or tubes are intended to be used for the purpose of con- 
veying spring or other water, drainage water, sewage, or other liquids, or 
other purposes. And also in order to facilitate the taking up or removal 
of any pipe or pipes to be cleansed or repaired, or to be removed for any 
other purpose. According to the improved mode of construction, the 
patentee makes each such pipe or tube with a welt or convex projection 
at or near each of the ends thereof, and he makes socket bands or collars 
each in two or more pieces, so that when such pieces are put together 
they will form a hollow collar with an annular recess within it, so as to 
receive and hold the welts or convex projections of two pipe ends when 
placed within the collar for the purpose of being connected and held 
together. These collars he makes of various dimensions, and with 
annular recesses of various sizes, so as to admit and hold within such 
recesses not only the welts or convex ends of the pipes or tubes, but also 
the tempered clay or other suitable plastic material in which the ends of 
the pipes or tubes are to be embedded. The welts or annular convex 
projections at the ends of the pipes or tubes do not take any bearing 
upon or against the interior of the annular recesses within which they 
are placed, but only upon or against the clay, or plastic, or other mate- 
rial within which they are imbeded, and the sides of the pipes or tubes 
bear upon, or come in contact with, annular rims or fillets within the 
collars, each of which has within it one such rim or fillet at each side of 
its annular recess, so as to connect and hold the pipe ends securely 
together. 

2773. WiuuiaM JAMES and Joun Woopneap, Eccleshill, near Leeds, ‘* Im- 
provements in the manufacture of kiln tiles, and in the machinery or 
apparatus employed therein.”—Dated 31st October, 1857. 

Heretofore kiln tiles have been made or manufactured by filling a 
suitable mould with the clay or other plastic material, and by applying a 
plate having apertures or perforations of any suitable form and size, and 
by inserting a hollow instrument or tool of similar form through each 
aperture the clay is cut or scooped out to the desired depth ; then, by 
introducing a solid instrument of similar outward form, the cavity thus 
produced is made smooth, and then, by another instrument, small holes 
are punched through the remaining substance, all of which processes 
were performed by hand. Instead of this the inventors employ a mould 
with a perforated plate, and arrange in one block as many instruments 
corresponding in form and size to the apertures in the plate, and as 
many as there are perforations therein with pins or points at the end of 
each. This block they affix to the ram or plunger of a fiy press, or in 
such other way that the whole series of instruments or punches can be 
pressed or forced through the perforations in the plate into the clay or 
plastic substance in the mould, squeezing or pressing the same into all 
the cavities, and forcing the surplus through a hole or holes in the mould, 
thus producing the complete form of tile at one operation. The tile 
thus formed is then lifted out of the mould by means of a lever operating 
upon 2 loose or false bottom. By these improvements tiles are produced 
with more regularity of form, much more solid or dense, and with 
greater facility than has hitherto been accomplished.— Not proceeded with. 

2777. Grorar HALEN Corram and Henry Ricnarp Corray, Old St. Pancras- 
road, Middlesex, ‘Stable fittings.”—Dated 31st October, 1857. 

In constructing gutters according to this invention wrought-iron is 
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used, which is rolled into the proper lengths and sizes, bent near the 
edges so as to produce ledges for the covers, when covers are to be used, 
and then the iron is rolled into the hollow or gutter form. When 
making such gutters of malleable cast-iron, they are first cast in the 
form desired, and then rendered malleable in the ordinary manner, as is 
well understood. If cast, as heretofore, of ordinary cast iron, in place 
of using them in such state, they are first annealed, so as to render them 
more tough. In making the covers for such gutters, the narrow plates 
are of wrought-iron, and are rolled or formed with one surface roughed, 
suitable for a horse to stand on, and such plates or covers are perforated 
with numerous holes. When making such gutter covers of leabl 


similarly constructed, is situated between the palates or palate bed and 
the vibrators or mouths of the pipes or stops, Instead of constructing 
the chamber or channel of the usual form, that is, having all its sides 
parallel, forming a box, the patentee proposes to make it in the form of 
a rectangular wedge, having its base sloping or inclined from the back 
of the chamber to the front, where the palate is fixed in such a manner 
that the sectional area of the chamber at any dist from the front 
shall diminish in proportion to that distance from the free end of the 
palate, so that by diminishing the capacity of the chamber an increase 
may be given to the elastic force of the air to compensate for the 








cast-iron, they are cast of the form desired with one rough surface, and 
holes through at proper intervals, and such castings are then converted 
or rendered malleable in the ordinary manner resorted to for rendering 
articles of such iron malleable. If common cast-iron be used for the 
covers, they are cast of such metal, and then annealed in order to render 
them tough. If only a comparatively small length of a particular form 
of gutter or gutter cover is required, it becomes more convenient to form 
them in malleable cast-iron. The articles are cast in the metal known 
as malleable cast-iron, and are afterwards rendered malleable by heating 
them in contact with iron ore, or other substance, as is well understoo!l 
and commonly practised in the manufacture of other articles. In order 
to produce an article that ean be made when malleable cast-iron is used, 
the patentees cast the gutters and covers in ordinary cast-iron, as here- 
tofore, and while they are still red-hot remove them to an annealing 
kiln, similar to those used for annealing glass and other purposes. The 
articles are introduced at the end of the kiln nearest to the furnace, and 
are kept at a low red-heat for several hours, and they are gradually 
passed on as other articles are put into the kiln to a greater and greater 
distance from the furnace, until they are ultimately withdrawn at the 
other end of the kiln in a comparatively cool state. Gutters and gutter- 
covers constructed by either of the methods above described will be much 
less litble to break than the ordinary cast-iron gutters and gutter covers, 
In making iron partition posts for stalls and loose boxes of stables, they 
are made of wrought-iron, hollow on the inside, and with a suitable foot 
and head of cast or wrought-iron, to be fixed by concrete to the ground, 
They may be made cylindrical or tapering, or with several sides, and it 
is preferred that the edges of the plates should not come together for 
part of their lengths, but have an opening in each case to receive the 
ends of the partitions, and that the edges for that purpose should be bent 
outwards, so as to come on either side of the partition fixed thereto, 
Or such posts are made of malleable cast-iron, by casting them of the 
desired form of that metal, and then converting them into the malleable 
state in the ordinary manner in which articles of such metal are usually 
converted. If they be cast of common cast-iron, then they are annealed 
to render them tough. The capping or ramps of the partitions, also the 
sills and intermediate sills, are made by rolling wrought-iron with grooves 
or recesses of the desired sections, by means of suitable rollers, Or 
they may be cast of malleable cast-iron, and then converted into 
malleable iron. When common cast-iron is employed, then the articles 
are annealed. In constructing iron and metal brackets for saddles and 
other parts of harness, they are made with perforations through the 
bearing parts, in order to ventilate and admit air to the parts of saddles, 
pads, or other portions of the harness that come in contact with the 
horse, and become damp by perspiration or wet from rain or other cause ; 


and in making girth brackets the succeeding hooks or bearing parts are | 
made to project more and more, so that the several girths may hang | 


separate and at a distance from each other, The articles thus made it 
is preferred should be galvanised. The invention includes other im- 
provements which cannot be described without reference to the drawings, 


CLass 6.—FIRE-ARMS., 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements 
of War or for Defence, Gun Carriages, §c. 
2090. Cuantes Reeves, Birmingham, “ Revolving fire-arms.”—Dated 22nd 
October, 1357. 
The patentee claims holding the cocks or hammers of repeating or 
revolving fire-arms in the positions of half cock and full cock re- 


spectively, and of liberating the said cocks or hammers and discharging | 


the fire arms—that is to say, by means of a sear engaging with bents on 
the lower part of the cock, upon the lower end of which said sear the 
trigger acts, and disengages the said sear from the cock, when the said 
trigger is pressed and moved by the finger to its full extent. Secondly, 
connecting the leading piece or ramrod of repeating or revolving fire- 
arms by means of a dovetail slide of the form described and represented 
in the drawings, 


2740. Joun City and Josern Cninp, Birmingham, “ A double-barrelled 
gun with an elevated rifled tubular rib.”—Dated 28th October, 1857. 
This invention consists (as described in our provisional specification) 
of an additional barrel or tubular rib placed between the two barrels, 
say of an ordinary double-barrelled gun, such tabular rib or barrel 
being bored and rifled of any suitable desired size capable of carrying a 
ball of the size, say.of a pea up to one ounce, the loading of the smaller 
barrel being effected with the small end of the ramrod, while the other 
barrels may be loaded in the ordinary way: and in order to discharge the 
centre barrel the patentees secure an additional striker on the nose of 
either of the other cocks, which additional striker may be elevated when 
it is not intended to discharge the centre barrel, but when it is so in- 
tended this additional striker is turned inward, that when the cock is let 
down, the projecting bit or striker will come in contact with the centre 
nipple, without allowing the nose of the cock, to which this addition is 
made, to strike the nipple of the barrel on that side of the gun to which 
the said cock is applied ; thus the elevated and lower barrel, although 
acted on by the same cock, nevertheless are intended to be entirely sepa- 
rately acted upon, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2692. James Hixks, Birmingham, “ Stiffeners for wearing apparel.”—Dated 
22nd October, 1857. 

This invention consists in constructing stiffeners for supporting or 
stiffening ladies’ petticoats and such other articles of wearing apparel as 
the same are or may be applicable to. The inventor makes the said 
stiffeners of narrow strips of thin sheet steel or other metal, which said 
strips are joined together so as to make long continuous pieces in the 
following manner :—He pierces two holes at a short distance apart in 
each of the ends to be joined, and placing the ends upon one another so 
that the holes shall coincide, inserts eyelets in the said holes, and by ex- 
panding the said eyelets fixes them in their places, and thereby fastens 
the ends of the strips together. The eyelet holes at the junction afford 
the means of connecting the stiffener with the dress. The same strips 
are pierced with holes at suitabl for hing to the garment, 
in which said holes eyelets may be inserted.— Not proceeded with, 

26%. James Surru, Bristol, ‘‘ Horsehair crinoline for petticoats,”—Dated 
22nd October, 1857. 

This invention consists in effecting certain improvements in the 
manufacture of crinoline by the substitution of a linen for a cotton 
warp, the latter having hitherto been uscd. The improvement effected 
by such substitution is that the fabric is rendered more staple, elastic, 
and durable, and otherwise superior to the ordinary article. This im- 
proved horsehair crinoline can be made of any kind of horsehair, 
French, British, or otherwise, the horsehair being used in the weft with 
a linen or flaxen chain or warp. ‘The said warp is to be prepared or 
starched white or in colours, as may be required, and to be warped from 
twenty-five to sixty threads to the inch, according to the fineness of the 
cloth made. Having prepared a white or other linen or flaxen warp the 
same is entered in a reed and harness of the kind ordinarily employed in 
the manufacture of horsehair cloth, and struck as aforesaid from 
twenty-five to sixty threads to the inch, and being thus entered is woven 
in the same manner as ordinary horsehair cloth, with from two to ten 
treddles, according to the pattern required. 

2704. WILLIAM Henry Hinge Akerman, Bridgewater, Somersetshire ‘‘ Organs 
and other similar musical instruments.”— Dated 23rd October, 1857. 

The first part of this invention relates to the construction of the air 

chambers in organs, that is the chamber which, in organs or instruments 
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ished impellant force acting upon it as it recedes from the palate, 
and by this means maintain a more equable pressure on the rear stops 
than by the present construction of air chambers is effected, and in 
delicate voiced tubes produce a greater certainty both in time and tune, 
The next part of the invention relates to the construction of vibrators 
to be applied to organ stops or tubes, and to the embouchere of tube 
instruments of any kind operated upon by wind, either artificially or 
from the human mouth, and is as follows ;—Instead of the present form 
of vibrators he proposes to construct his vibrators more nearly resembling 
in form and action that of the human lips. To effect this he takes a 
strip of india rubber or any other material equally flexible and elastic. 
If the orifice of the tube to which the vibrator is to be applied be small, 
he takes the strip of the elastic material to form the vibrator and cuts a 
slight opening or slit in it a little larger in diameter than that of the 
tube orifice. This elastic material being then put over the end of the 
tube, its extremities are grasped by the end of the collar holding it in 
its place, one end of it however should be left sufficiently free to enable 
it to be elongated, by means of a hook or other suitably arranged tuning 
apparatus, which, by distending more or less the elastic material, will 
cause the edges of the slit to become wider or narrower at the will of 
the operator. 

2710. Freperic OLprieLD Warp, Cork-street, Burlington-gardens, London, 
** Roller blinds,”— Dated 26th October, 1857. 

These improvements are applicable to all descriptions of roller 
blinds, whether made to work by hand or by spring, or otherwise, But 
these roller blinds, heretofore capable of working only in a straight line, 
are rendered capable of being adapted to, and working in any required 
curve or bend or varied outline, such, for example, as that of a circular 
fronted brougham, or that of the bow window of a house, or that of a 
window or object partly straight and partly curved.—Not proceeded with, 


2711. James Faincitoven, Joun Farrcroven, and Joserm Cowan, Liver 
pool, ** Improvements for suspending and working window hangings and 
other drapery curtains.”—Dated 26th October, 1857 

This invention for improvements in suspending and working window 
curtains and other like draperies, consists in the application and use of 
a series of cross-levers jointed together and arranged on the well-knowa 
principle of the lazy tongs, and which are mounted on laths, tubes, 
poles, or other suitable supporters, and in most cases the patentecs 
prefer to apply the cross-levers so as to work through a longitudinal slot 
or groove formed in the lath or other support. These cross-levers may 
be worked by cords and pulleys, or in any other convenient manner 
The window curtains or other draperics are suspended to, or connected 
with, the cross-levers, in such a way that, by the expanding and con- 
tracting action of the levers, the draperies are drawn backwards and 
forwards to any distance that may be required (within the expanding 
and contracting capacity of the cross-levers) every portion of the cur- 
tains retaining an equal fulness in consequence of every fold thereof 

| being opened out or drawn in alike. 





2713. CHARLES DE CLirreLe, Brussels, “ Improvements in the manufacture 
of boots and shoes, harness, and driving straps, which improvements are 
applicable to uniting various materials together, and also for waterproof- 
ing.” —Dated 26th October, 1857. 

This invention consists in producing a composition or coment, suitablo, 
First for uniting together materials of the same or of a different kind, 
such as iron to wood, for attaching a bullet to its wooden cartridge, 
leather to leather, cloth to cloth; or leather to cloth, for the manufac. 
ture of boots and shoes, pipes, harness, driving straps, and other articles, 
Secondly, for waterproofing roofs, cords, cables, cardboard, pipes, cases, 
trunks, boats, and wood, by covering them with the composition, 
Also, for forming a paste susceptible, when heated, of being moulded 
into rollers and fancy articles, 





| 
| 2717. Aaron Marks, London-wall, London, “ Fastening for gloves and 
other articles.”-- Dated 26th October, 1857. 

This invention of an improved fastener for gloves and other articles 
consists of an elastic or other cord attached to a kind of hook, which 
hook if used for gloves is sewn thereto, and after passing the cord or 
band round the wrist of the wearer the cord is passed inside the hook, 
and turned at right angles to hang down, it having a tassel and knot or 
other enlargement which, when passed under the hook, forms a stop, and 
so secures the glove.— Not proceeded with. 





2719. Cartes Cappy, Liquorpond-street, London, “ Pianofortes.”—Dated 
27th October. 1857. 

| This invention of improvements in pianofortes relates to a novel mode 
of constructing the sounding board of these instruments, and of enabling 
them to sustain the downward pressure that is put on them by the 
pressure of the strings on the bridge, and which pressure has a great 
tendency to injure or impair the tone of the instrument by preventing 
the due vibration of the sounding board, or from other causes. In order 
to effect the above objects the inventor places at the back of the sounding 
board a s:cond sounding board, so as to form with the two sounding 
boards a kind of box or chest, which he calls a sound chest. Beneath 
the bridge on the top or first sounding board he places a number of flat 
springs, made of wood or some other suitable material, and so arranged 
that part of the inner side of the ling board i diately below 
the bridge is made to rest on the top of the flat springs, and is therefore 
supported thereby, the downward pressure of the springs being counter- 
acted by the resistance and clasticity of the springs beneath. The 
vibrations of the first or top sounding board are also conducted down the 
flat springs to the lower sounding board, on which the ends or extremities 
of the springs are made to bear, The springs may be made either single 
or double, elliptic or any other form that may be found most convenient 
or suitable, and, if desired, apertures or holes may be made in the top 
sounding board to allow the sound to escape from the sound box or chest, 
— Not proceeded with, 





2720. Tuomas Morrram, Shefficld, Lancashire, “ Knife handles,”—Dated 
27th October, 1857. 

These improvements consist in substituting oval handles turned at one 
operation in a lathe, and secured by rings or shields embracing the rivets 
for the handles at present attached to butchers’ knives, or other knives, 
with flat tangs, which are formed by files or hand, and secured by rivets 
countersunk in the wood.— ot proceeded with, 

2743. Ronert ALEXANDER Ronan, Paisley, N. B., ‘‘ Shawls.”—Dated 28th 
October, 1857. 

This invention relates to the manufacturing of shawls in such manner 
that the external appearance of the garment may be varied in three or 
four ways, so that a single shawl may be made to present the external 
characteristic appearance of three or more separate and distinct articles 
of wearing apparel. Under one modification the shawl is made of the 
cut pile fabric known as “ Chenille,” to the ordinary fringe of which is 
attached a secondary fringe, either of another colour or made of a 
different fibrous material. These shawls may be so woven and made as 
to present a distinct appearance upon each side of the fabric. One 
corner of the shawl is rounded off, whilst the others are Jeft as usual. 
When the rounded part is worn outside, and its opposite corner turned 
inwards, the shawl has the appearance of a mantle, whilst if the angular 
corners are turned outwards, it has the appearance of an ordinary shawL 
Other modifications are included in this invention. : 

2752, Ernratm Suita, Carlisle-streei, London, “Safety hook or fastening 
particularly applicable to securing watch chains and watches.”-——Dated 
20th October, 1357. 

This improved safety hook is constructed in three main parts, First, a 
button, rosette, or other similar ornament. Second, a tube fixed to the 
back of the button. ‘Third, a hook, one end of which enters the tube, 
and is firmly held therein, but in such manner that it may turn entirely 
or partially round in it, while the other end of the hook, when the attach- 
ment is complete, forms a spring, and enters a small groove or nick 
made for its reception in the fore and under part of the button or 
rosette. In order to open the safety hook or fi ing, it is 








to push that end of the hook which is not held in the tube laterally. 





| 
| 


| 
| 
| 
| 
| 


380 - 


THE ENGINEER. 





Mav 14, 1858, 














= RS rn 

2764. MALcoLM Stopart, Golden-square, London, ‘‘ Sound boards for piano” 
fortes.”—Dated 30th October, 1857. 

In place of making the sound board of a pianoforte of the same 
thickness on each side of the bridge, the sound board, according to this 
invention, is reduced in substance from the bridge towards each edge of 
the sound board, where it is fixed, It is preferred that the reduction on each 
side of the bridge should follow a convex curve, but this is not essential, 
so long as the substance of the sound board between the bridge and the 
outer edges of the sound board, and on each side of the bridge be reduced 
in thickness, 

2770. Leon DE Lanprort, Higher Broughton, Manchester, ‘‘ Apparatus for 
protecting the contents of pockets of wearing apparel from theft and loss.” 
—Dated 5lst October, 1857, 

This invention consists of an apparatus attached to the waistcoat, or 
other article of wearing apparel, and encircling the pocket, which appa- 
ratus, when closed, protects the contents of the pocket from theft, or 
from falling out by accident. The apparatus cannot be described with- 
out reference to the drawings. 

2779. Rosert KinkMAN, St. Helen’s, Lancashire, ‘“‘ Fusees of lever and other 
watches,”—Dated 2nd November, 1857. 

First, in that part of the fusee called the “top,” in place of the 
brass little packet hitherto used the inventor substitutes a steel one. 
Secondly, he screws the ratchet fusee, brass, and cap together in one solid 
piece, instead of simply pinning such ratchet to the fusee brass only, and 
without being secured to the cap, as always has been hitherto done,—Not 
proceeded with. 

2783. CHARLES ILEs, Birmingham, Warwickshire, ‘‘ Improvements in ward- 
robes or similar receptacles for articles of dress, and in stands, frames, and 
pins for holding or suspending articles of dress."— Dated 2nd November, 
1357. 

This invention consists, Firstly, in making wardrobes or similar 
receptacles for articles of dress, that is to say, receptacles having doors 
opening after the manner of cupboard doors, either wholly or partly of 
metal, and also in combining a mirror or looking glass with such 
wardrobes or receptacles, The invention consists, Secondly, in making 
frames or racks, having pins or pegs for holding or suspending articles 
of dress, in such a manner that the said frames or racks shall be 
portable, that is to say, shall be capable of being temporarily hung or 
attached to a wall or other surface, instead of being permanently fixed 
thereto as is usual. The invention consists, Thirdly, in the use of cast 
metal in combination with wrought metal, for the purpose of uniting and 
ornamenting the various parts of frames or stands used for holding or 
suspending articles of dress, such as hat and umbrella stands. The 
invention consists, Fourthly, of combining a mirror or looking glass with 
frames or racks used for holding or suspending articles of dress, In the 
drawings the patentee represents a frame or rack having pins or pegs for 
suspending articles of dress, which said frame or rack is constructed 
according to this part of the invention. A mirror is introduced into the 
said frame or rack, The mirror may be of any desired form, and intro- 
duced into any convenient part of the frame or rack. The invention 
consists, Fifthly, in making hat pins or pegs for holding articles of dress 
of more than one piece of metal, and afterwards uniting the said pieces 
hy soldering or otherwise, 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, J’ottery, Cements, Paint, Paper, Manures, ec. 

2642. Joseru Ginss, Abingdon-street, Westminster, Middlesex, ‘ Pulp.”— 
Dated 15th October 1857. 

This invention consists in subjecting phormium tenax, or New Zealand 
flax—cut when at maturity, but while in a green state, and before the 
leaf is withered or dried—to the action of heavy pressing rollers, cutting 
machines, or by other mechanical means, as to break down the fibre and 
extract as much of the mucilaginous part of the plant as possible. In 
all cases, however, the material is to be drained and squeezed, to abstract 
water and mucilage from the fibres. 

2643. Pavu HetbMany, Miilhouse, France, ‘ Spinning.”— Dated 15th 
October, 1857, 

Thos invention consists in the use of a gummy material or composition 
for binding together fibres while they are being formed into thread 
which may be afterwards wound spirally upon a gathering drum of a 
peculigr construction, and then allowed to dry. The invention also com- 
prises machinery, which cannot be described without reference to the 
drawings. ‘The principal advantages arising from this method of 
spinning are brilliancy of the thread, which is impaired or destroyed by 
the twist hitherto given to the fibres, and the elasticity of the fabric 
made from fibres that have not been twisted. The adhesive material 
may be removed by washing after a fabric has been woven, or at any 
other stage after formation of the thread, 

2645, CuarLes WALKER, New Lanark, N B., ‘* Manufacture of manure from 
sewage or drainage mattters.”—Dated 15th October, 1857. 

This invention consists in filtering sewage through short vertical pipes 
covered at the upper ends with perforated slabs, and collecting the 
material that accumulates in the pipes for use as manure,—Not proceeded 
wih. 





CLass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Flere, Galvanic Butteries, §c. 
2702, ALEXANDER THROPHILUS BLAKELY, Tunbridge Wells, Kent, ‘ Laying 
submarine telegraph cables.”— Dated 23rd October, 1857. 

This invention consists in attaching to submarine telegraphic cables, 
boards, or other suitable resisting surfaces, in such manner that they 
shall be perpendicular, or nearly so, to the cable as the latter sinks; and 
the inventor attaches these boards or surfaces to the cable as it leaves 
the ship. They should be made of such specific gravity (by binding 
them with iron or otherwise) that they shall not act as buoys to the 
cable. A suitable method of attaching these boards to the cable is by 
means of pairs of jointed rods, one extremity of each of which nips the 
cable between suitable curved plates or otherwise, while the other 
extremity carries the boards. The inventor does not confine himself to 
this method of connecting the boards, as many other methods may be 
adopted. The resisting surfaces may be of such extent that they will 
receive either the whole or any suitable part only of the strain which 
results from the sinking of the cable, and which has hitherio been 
counteracted by friction applied on board the ship from which the cable 
is laid.— Not proceeded with. 

2707, Joun Mactwtosu, North-bank, Regent’'s-park, ‘‘ Construction and 
laying of telegraphic cables.”—Dated 24th October, 1857. 

This invention has for its object improvements in the construction and 
laying of telegraphic cables. For constructing telegraphic cables the 
patentee first coats the conducting wire or strand with gutta percha, or 
a compound of gutta percha and india rubber or other insulating 
material, in the usual way, and then folds round the wire or strand so 
coated, the bat or fleece from a carding engine ; or in other ways sur- 
rounds the coated wire or strand with fibres laid parallel to its length, 
and by means of rollers or otherwise he crushes the fibres into the 
coating of gutta percha or other insulating materal while it is still in a 
soft state. Afterwards he again coats the wire or strand with gutta 
percha or other substance with which he mixes a quantity of iron filings, 
and in this way be obtains a cable much stronger in comparison with its 
weight than the cables constructed in the usual way, and after it has been 
submerged for some time the salt water corrodes the iron filings into a 
solid mass. When the cable is laid on a rocky bottom, and in shallow 
water, he protects it with iron wires Jaid round it as heretofore. In 
laying telegraphic cables he passes the cable when it is clear of the ship 
over a pulley, which he suspends from the gaff or other spar by long 
springs of vulcanised india rubber, and the end of the gaff or other spar 
he stays to the top mast by another vulcanised india rubber spring, so 
that the pulley over which the cable passes (and which may be attached 
to the spanker boom or other spar) isable by the yielding of the springs 
to rise and fall, and compensate for the upward and downward motion of 
the stern of the ship, 

2797. Sranistas Hoga, Charlotte-street, Fitzroy-square, ‘Electric tele- 
sraphs.”— Dated 3rd November, 1857. 
The inventor proposes, by a certain arrangement of the galvanic 





batteries and of the metallic plates in the ground connected therewith, 
to enable two communicants to convey intelligence to two recipients at 
the same moment, without any danger of the messages or telegrams 
being intermingled ; and this he proposes to effect where a single wire 
only is used. Where two wires are used, four messages may, by the 
improved arrangement, be sent and received momentarily, and so on ; 
so that, by each continuous wire, the number of telegraphic communica- 
tions will in a given time be doubled. The following are the simple 
means of effecting the double telegraphi ication :—Two batteries 
are arranged at each of the two stations, and one continuous wire con- 
nected to the four batteries, by being at each station in contact with two 
equal poles of the two batteries, namely, at one station with the two 
positive poles, and at the other with two negative poles. The other two 
poles of the batteries at each station are connected with two wires, each 
several hundred feet long, which, being drawn out in opposite directions, 
terminate with two large metallic plates placed in the ground. It is 
essential that the four plates in the ground connected with the four 
batteries and wires be so situated as to form a parallelogram on the 
globe, which may be effected without difficulty, by previously ascertain- 
ing the latitude and longitude of the two distant stations. The two 
persons at one station, receiving a signal that two different messages 
will be sent to them, detach their two batteries from all connexion with 
the telegraph, bringing in contact only the wires of the two plates in the 
ground with the one continuous wire and the other telegraph instru- 
ment; by this arrangement, when the two persons at the transmitting 
station both make contact of their respective batteries, the two persons 
at the receiving station will both have a signal of an action formed by 
a separate current of each battery; but if one of the two persons at the 
transmitting station makes contact with his battery, even in the very 
instant when the other breaks the contact of his battery, the two persons 
at the receiving station will by that obtain two different signals. The 
telegraph can be used in conjunction with any system the action of 
which is produced by making and breaking contact with the battery, 
but not by signals made by reversing the current,—Not proceeded with. 








Cxiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads 
2695. Tuomas HamiLton and James Hamiton, Glasgow, Lanark, “ Turn- 
ing, cutting, shaping, or reducing wood and other substances.”—Dated 
22nd October, 1857. 
This invention cannot be described without reference to the drawings, 
2712. Isaac Jones, St. Helen’s, Lancashire, ‘‘ Manufacture of sheet glass.” 
—Dated 26th October, 1857. 

By the method now practised in making that description of sheets of 
glass known in the trade as sheet glass, the sheets are furmed from 
cylinders, which are cut longitudinally with a diamond, and opened out 
upon a “larger,” which is a sheet of glass laid upon a stone mounted 
upon an iron carriage placed within the flattening kiln. Now, by this 
invention it is proposed to dispense with the “larger,” carriage, stone, 
and carriage; and in place of flattening blown glass on a larger, as 
now done, the glass cylinders, having been cut with a diamond in the 
usual way, are inserted in a flattening kiln, and allowed to remain there 
until sufficiently heated to admit of their being opened out, which is 
done by taking hold of one edge of the glass with nippers or other 
suitable apparatus, and raising it up so as to allow the cylinder to unrol 
itself and fall vertically down by its own weight, thus performing the 
flattening of sheet glass vertically in place of horizontally.—Not proceeded 
with. 

729. Witutam Smith, Salisbury-street, Adelphi, ‘‘ Couplings or connexions 
for shafts.”—Dated 28th October, 1857. 

This invention consists in forming coupling boxes by means of two 
flange pieces having collars or shoulders cast upon them, similar to the 
ordinary flanged coupling at present in use, and formed with certain 
grooves or openings. Reference to the drawings is essential to a com- 
plete description of this invention.— Not proceeded with. 

2731. Ane. West, Wormley Ring, Hertford, ‘‘ Candles.”"—Dated 28th 
October, 1857. 

This invention relates to the manufacture of candles from that 
material or those materials extracted from vegetable or mineral bodies, 
and called paraffine and Belmontine. In the manufacture of candles 
called paraffine and Belmontine candles it is found difficult on the one 
hand to obtain good frames, and on the other hand that the frames 
should be free from smoke, and the patentee has discovered that if, in 
place of using one wick to each candle, there be employed two or more 
wicks when paraftine is used, that a far better flame, free from smoke, may 
be obtained than has yet been produced in paraffine and Belmontine 
candles. The description of wicks employed may be varied, and although 
more than two wicks may be used in each candle he prefers to employ 
plaited wicks, and two to each candle. In the manufacture of candles 
composed of paraffine, four to the lb., which are the description which 
has heretofore been most commonly the size made, he employs in each 
candle two plaited wicks made of No. 36 cotton. Each wick is composed 
of three strands, and each strand of seven threads. 

2739. Exvizapetu M‘DowaL., Johnstone, N.B., “‘ Steam hammers.”—A com- 
munication by J. M‘DowaLL, deceased.— Dated 28th October, 1857. 

This invention relates to the arrangement of the parts of steam 
hammers, and to the system or mode of actuating the hammer. The 
stationary parts of the machine consist of a rectangular cast-iron bar 
which supports a column or pillar, To the upper part of this column is 
bolted a plummer block, which carries a segmentally ended lever or a 
beam, somewhat similar to the beam of the early pumping engines, and 
in like manner vibrating upon a central axis. The beam projects over 
the front part of the base, and ina vertical line below it is a grooved 
plate which forms the guide for the hammer block to work in. The 
guide plate is fixed to a frame which projects from the front part of the 
fixed column or standard. Below the inner end of the segmentally ended 
lever or beam, and in a vertical line therewith to one side of the central 
column, is fitted a steam cylinder, which is bolted to the base of the 
machine, The cylinder is made single acting, and the induction and 
eduction ports are made in the upper part of the cylinder above the 
piston. The hammer block is attached by a broad strap, or by a chain, 
or other suitable connexion to an eye at the outer end of the overhead 
lever, and a strap or chain is passed over the opposite or inner curved 
end of the vibrating beam; and the lower end of this strap or chain is 
attached to the piston rod. Belowthe hammer block, and on the side 
opposite to that on which the steam cylinder stands, is fixed an anvil 
similar to those ordinarily used for steam hammers, The admission of 
the steam into the cylinder is controlled by a hand lever, and the valve 
of the exhaust pipe by a wheel or other suitable arrangement, to enable 
the attendant to regulate the emission of the steam. The hammer block 
is raised by admitting the steam to the cylinder upon the upper side of 
the piston, which is thereby forced downwards, and carries with it the 
belt or chain which is attached to the segmentally ended lever connected 
tothe hammer block. The hammer descends by its own gravity, the 
force of the blow being regulated by the velocity with which the steam 
is allowed to escape from the cylinder, the emission of the steam being 
under the control of the attendant who has charge of the wheel or other 
arrangement by means of which the exhaust valve is regulated. The 
eduction port is made of sufficient area to allow of the steam escaping 
suddenly from the cylinder when the whole force of the hammer block 
is required; on the contrary, by checking the escape of the steam from 
the cylinder, the blow may be moditied according to the nature of the 
work to be forged.—Not proceeded with. 

2747. Pretro Fetoy, Holborn-hill, London, ‘‘ Illuminating reflector of light 
from gas, oil, or candle.”—Dated 29th October, 1857. 

This invention consists in the construction of a reflector, composed of 
small pieces of looking glass, coloured or not, the same to be mounted in 
tin, copper, iron, zinc, or any other metal or material.— Not proceeded with. 

2748. Tuomas Cook, Old Kent-road, ‘‘ Machinery for cutting, framing, and 
packing lucifer and other hke matches.”—Dated 29th October, 1857. 

This invention consists in the novel construction, and in the applica- 
tion of machinery for cutting wood for matches, filling the frames used 
for dipping them, and removing and depositing the same in boxes. The 
improved machinery cannot be described without reference to the 
drawings. 

2755. See Class 1, 
2757. Wrt1am CuarK, Chancery-lane, London, “Tackle blocks.”—A com- 
i Dated 30th 8 7 





Phe system of block which the patentee desires to protect by letters 





patent applies to pulley or tackle blocks of all kinds, and it is intended, 
First, to extend the duration of the pulley, and to impart to it altogether 
much greater strength than h fore, by substituting for the strap of 
rope, or of iron, usually surrounding the exterior of pulley blocks, an 
interior and exterior band of iron, galvanised iron, copper, or other metal, 
which will not separate from its wooden case when the axle breaks or 
drops. This strap is fixed so as to support the axle at the point where 
it emerges from the sheave, in order to prevent it bending; in order, 
therefore, to sever the axle it must be cut, and if eut with shears it is 
also prevented from fulling out, by means of a copper or other metal pin 
placed at the extremity. The strap is firmly fixed in its wooden case, 
in which it is made so as to be capable of being moved from its case, 
which allows of its being examined, repaired, or changed with facility, 
and without expense. Secondly, to prevent the sheave coming out of the 
slot or space of the block if the axle should break or fall, by placing 
the nave of the sheave in a slide made for this purpose. This slide, 
being made in the strap in the cheeks of the block, has also the advan- 
tage of rendering impossible all contact between the metal and tho 
rope, or the strap may be covered, if thought necessary. Third'y, to 
render the action of the sheave more free than in ordinary tackle pulley 
blocks, First, because contact with the wood of the cheeks is prevented 
by reason of the friction of the shoulders of the brush on the iron 
strap. Secondly, by the diminution of the diameter of the steel ‘axle, 
which is reduced more than one-third. The patentee further remarks 
that, if the pulley block is placed horizontally, the same freedom of 
action will be insured, by reason of the friction resulting from the 
shoulders of the loss on the iron strap, which prevents all contact 
between the sheave and cheeks of the pulley block, as above mentioned. 
Fourthly, to render the pulley block capable of undergoing several 
modifications with facility, and without expense, by means of several 
change pieces, as represented in the drawings, for which reason he 
terms this kind of pulley block the “ universal pulley block.” Fifthly, 
to be able to connect and disconnect easily, quickly, and without expense, 
the parts of the block which wear, in order to examine, repair, or 
change them without any deterioration of the pulley block. The inven- 
tion cannot be more fully described without reference to the drawings, 
which are very numerous. 

2767. James Owen, Worsley, Lancashire, ‘“‘ Apparatus for the prevention of 
accidents, applicable to hoisting and other lifting machines.”—Dated 31st 
October, 1857. 

This invention consists in an arrangement of levers suitably situated 
and attached to the chamber, and in connexion with a handle inside the 
chamber. To these levers are connected a series of catches, which 
may, by the movement of the handle and levers, be either forced outwards 
into suitable upright bars or rods provided for the purpose, and extending 
from the top to the bottom of the hoist or well hole, oz they may be so 
arranged as to close inwards and grip the bars, and such bars may, if 
preferred, have notches or recesses formed therein, into which the 
catches may be thrown, and thereby enable them to retain a further 
hold. Thus it will be evident that, when an attendant within the 
chamber finds it descending at an improper ‘and dangerous speed, 
either from the afore-named causes or otherwise, by means of the handle 
he may bring the catches into contact with the rods or bars, and thus 
retard or stop the descent of the chamber before it reaches the bottom 
of the shaft.—Not proceeded with. 

2766 Tuomas Lowe, Birmingham, “ Feeding screws, blanks, shanks, pins, 
and other such like articles, to turning, nicking, and worming lathes or 
machines.”—Dated 31st October, 1857. 

This invention cannot be described without reference to the drawings, 

27c9. RictaARD MARTIN, EBENEZER HALL, and JosHua Hatt, Sheffield, 
‘‘ Steam hammers.”"—Dated 31st October, 1857. 

This invention relates to a peculiar construction of forging or stamping 
hammers, to be worked by the intermittent action of steam and the 
atmosphere. It consists of a cylinder open at the lower extremity, with 
a valve near the top for the admission of the steam above the piston. To 
the top of the piston rod is attached a rope, which passes over pulleys, and 
to it is secured the hammer or weight which moves in a vertical frame. 
This frame may be fixed at any required distance from the cylinders, 
The steam is conducted by a tube or pipe, the discharge of which is re- 
gulated at pleasure by a stop cock, to a steam chest, in which a slide 
valve works, The valve employed is of the ordinary construction, with 
a triangular slot on the upper part of the sliding face, so that, as the 
roller is being opened, a thin jet of steam is admitted when the apex of 
the slot passes below the top of the inlet. The flow of steam gradually 
increases with the increasing area of the slot, until, on the complete 
opening of the valve, the full volume of steam is admitted; this de- 
presses the piston, which draws the rope and weight with it. The required 
depression of the piston and consequent elevation of the weight or hammer 
being attained, the movement of a lever closes the steam valve, and opens, 
at the same instant, a stop tap attached to the exhaust pipe. The pres- 
sure of the atmosphere on the under side of the piston then assists the 
descent of the hammer, which falls with such momentum as may be 
required, according to the length of cylinder and size of hammer or 
weight employed.— Not proceeded with. 

2780. NELSON MattruEws, Dodworth, near Barnsley, Yorkshire, ‘‘ Pumps.” 
—Dated 2nd November, 1857. 

The bucket to be employed in the improved pump is solid, similar to 
an ordinary air pump bucket or steam engine piston, and the pump rod 
passes through a stuffing box at the top of the working barrel. On each 
side of the working barrel is a pipe of about the same diameter: these 
pipes are both connected to the upper part of the working barrel above 
the stroke of the bucket. One of these pipes is closed at the top, and 
its lower end communicates with the pump tree below the foot valve or 
clack, The lower end of the other pipe communicates with the pump 
tree or barrel above the foot valve or clack, and its upper end serves as 
the discharge pipe. These two pipes are furnished with valves or clacks, 
so arranged and constructed as that upon each upward or downward 
stroke of the bucket or piston the water or other fluid shall be drawn 
through the one and lifted or forced through the other alternately, and 
consequently there is a constant stream of water or other fluid as it is 
raised during the downward as well as during the upward stroke of the 
bucket or piston.—Not proceeded with. 

2790. Witu1aM Josern Curtis, Crown-court, Old Broad-street, ‘* Machinery 
used for slotting, boring, and surfacing.”—Dated 3rd November, 1857. 

For these purposes a boring bar is used, having a screw thread at one 
end. On the bar there are two cog wheels, the one having a greater 
number of teeth than the other, the naves of the cog wheels turning in 
suitable bearings. In the nave of one of the cog wheels there is an 
internal feather or projection, which enters a groove in the bar, and in 
the nave of the other cog wheel there is a female screw, fitting the male 
screw on the bar. Motion is communicated to the cog wheels by means 
of two pinions on the same axis, the two pinions having an equal number 
of teeth. To this axis motion is communicated by hand or by other 
power, and the pinions are arranged so that they can be slid along the 
axis in order that thcy can be in or out of gear with the cog wheels. 
The motion of the cog wheel, in the nave of which there is an internal 
feather, causes the bar to rotate, and the motion of the cog wheel, in the 
nave of which there is a female screw, causes the bar to advance. When 
this apparatus is used for boring, a boring tool is placed on the end of the 
bar, and both the pinions are geared with the cog wheels, so that the bar 
receives a rotary and a slow forward motion. When the apparatus is used 
for slotting, the pinion which gears with the cog wheel, in the nave of 
which there is an internal feather, is thrown out of gear, and the cog 
wheel is prevented from rotating, so that when the axis of the pinion is 
caused to rotate, the cog wheel having a female screw in its nave causes 
the bar to advance without rotating. When the apparatus is used for 
surfacing the pinion which gears with the cog wheel, in the nave of which 
there is a female screw, is thrown out of gear, and the cog wheel rotates 
with the bar, by which means when motion is communicated to the axis 
of the pinions the bar is caused to rotate without advancing. On the 
bar there is an arm to which there is a cutting tool affixed, the cutting 
tool being arranged so that it can be slid on the arm to and from the 
centre of the bar.—Not proceeded with. 

2791, Davip Harcourt, Lozells, Birmingham, Warwickshire, “ Wrenches.” 
—Dated 3rd November, 1857. 

One of the limbs of a wrench is formed with a male screw to receive a 
screw nut. On this limb there is a sliding socket, which is formed so as 
not to move around the limb, but only to slide thereon, This socket 
carries the axis of the moveable jaw. The form of the jaw or holding 
parts of the fixed, as well as the moyeable limb, may be varied, In some 
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cases it is preferred to have the and adj limb to consist 
of a lever, having a grooved or notched wheel as the holding jaw; at.J in 
other cases the moveable adjusting limb consists of a lever acting on a 
rule joint of the holding jaw of that limb, so as to straighten the two 
parts of which the holding jaw is composed.— Not proceeded with, 

2792. Henry KinsMAN SWEET, Northumberland-street, Strand, London, 
« Photographic portraits and pictures.”—A communication.—Dated 3rd 
November, 1857. 

This invention consists in taking such portraits or pictures on concave 
or convex plates of glass or other material, in place of taking them on 
flat plates as heretofore, by which means effects in some respects superior 
to those hitherto obtained may be produced.— Not proceeded with. 

2794. ANTuony CHARLES Sacre, sen., Brussels, “‘ Apparatus for measuring 
water.”—Da November, 1857. 

The meter consists of an oblong or other conveniently shaped vessel, 
divided by a horizontal partition into two compartments or chambers, the 
upper one of which contains the measuring apparatus, and the lower one 
is intended for the reception of the water after it has been measured, 
and from which it may be drawn off by the consumer through a suitable 
aperture provided for the purpose. The measuring apparatus consists of 
a float attached to one end of a rocking lever, which extends across the 
measuring chamber, and has its fulcrum at its other extremity, and at an 
intermediate point between the float and the fulcrum of this lever it is 
connected to, or made to act upon, a weighted arm and an arrangement 
of trip levers, by which the entrance and exit valves are actuated at the 
proper time. The float lever is also connected at its end nearest the float 
with suitable counting apparatus, similar in construction to that of a gas 
meter, and by which the quantity of water that has passed through the H 
meter is indicated on a series of dials. The interior of the meter may | 
be supplied with compressed air at any suitable pressure, for the purpose 
of acting upon the water and facilitating its discharge. The action of | 
the meter is as follows:—Water is supplied to the upper or measuring 
chamber by means of a bent pipe situate at the side of the vessel. As the { 
water rises in the measuring chamber, the float lever will rise with it, | 
and cause the weighted arm above to act on the trip levers connected 
with the induction and eduction valves, thereby closing the former and ' 
opening the latter, which will allow the water to flow out through the 
eduction pipe of the measuring chamber into the chamber below. On the 
float descending as the water flows out of the measuring chamber, its 
lever will actuate the weighted arm above, and throw it over in the con- 
trary direction, thereby closing the eduction valve and opening the in- 
duction valve, by which means the measuring chamber will be again 
filled, when the contrary action will again take place, and so on alter- 
nately, so long as the cock oa the supply pipe remains open. Every time 
the float rises, a small rod attached to its lever, and to a click connected 
with the first counting wheel, moves the latter round one tooth, and so 
on to the second and third wheels, in the same manner as the counting 
apparatus of a gas meter, by which means the quantity of water that has 
passed through the measuring chamber may be accurately ascertained. 
It is also proposed to make the meter double-acting. 

2795. WitttaM Epwarp Newton, Chancery-lane, London, “ Machi 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Tue Inon Trape: Large Orders Reported: By whom Obtained: Real Con- 
dition of the Trade: American Advices—PiG Inon Trape: Prices in favour of 
Buyers —Coau Trape: Quiet—Bremincuam Generat Trapes: Jmprove- 
ment— RIsE IN THE PRice OF TIN—WoLVERHAMPTON LocksMITHS: Termina- 
tion of the Strike: No Funds—Proresson Hunt, F.R.S., 1s Soura STarronrp- 
SHIRE—THE REPRESENTATION OF WOLVERHAMPTON — ARBITRATION CASE 
BETWEEN A COLLIERY AND A Rattway Company—/n re Save. Grirrrrus, 
Merat Broker— A New Cuuncu—Dreaprut Raitway Accipent: Three 
Lives Lost: The Inquest — A GOVERNMENT inspecTOR LecTURING TO COLLIERS : 
Hope for the Collier: Pleasing Union of Masters and Men, 


SpEaKING generally, the iron trade is not in so good a position now 
as was the case a fortnight ago. The first-class houses have not so 
many orders in hand. At the same time there are some large orders 
afloat that must exercise a beneficial effect upon the trade at large. 
On 'Change at Wolverhampton, on Wednesday, it was said that the 
East India Company were requiring some 12,000 tons in all, to be 
given out in two quantities, one of 5,000 and the other of 7,000 tons, 
and comprising partly malleable iron cut to sizes and punched for the 
construction of barracks, and partly cas: iron for girders, and the like. 
Of this 12,000 tons, 3,000 are said to have gone into North Stafford- 
shire, 4,500 to have come into South Staffordshire (and divided 
between three houses), and some 4,000 tons more are confidently 
looked for by two South Staffordshire firms, each expecting 2,0u0. 
Whilst this is reported to be the case it is also said that much of the 
malleable iron has gone to South Wales, where last autumn the larger 
portion of an order for about 4,000 tons given out by the same com- 
pany for a similar description of article also went. Some, if not all 
of the above named total quantity, is not open to public competition ; 
and it is said to have got into the hands of one or two firms from 
whom local masters are getting their respective orders. A large mer- 
chant firm of the Isle of Dogs, and well-known at the India Board, is 
said to have contracted for a great quantity. If the quantity above 
reported is not much above the real demand—and it is as likely to be 
under as over—the requirements of the East India Company will give 
a decided impetus to the irou trade at this particular period. Unless, 
however, these should be closely followed up by others, the state of 
things will not by any means bear a cheerful aspect. 

From America the last mail brought no orders worthy of note. 

The pig iron trade is without alteration. Prices remain in favour of 
buyers. 

The coal trade is re: orted as not very brisk, and prices stationary. 

In the Birmingham general trades there is a growing though very 
gradual improvement. The demand for Australia is much better. 
On Friday evening an advance of 5s. per ewt. in the price of tin was 
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cutting files ”"—A communication.—Dated 3rd November, 1557. 

This invention of improved machinery for cutting files consists in 
certain means of controlling the operation of the chisel or cutter, so that 
the depth of every cut may be the same from end to end of the file, not- 
withstanding the longitudinal curvature of the faces, or that the succes- 
sive cuts may be made of a gradually increasing or diminishing depth at 
pleasure. It also consists in certain means of controlling the position of 
the file blank during the cutting operation, whereby each cut is caused 
to be of uniform depth all across the file. These objects are effected by 
the employment of a moveable wedge piece at the top of the toggle, by 
which the cutter is operated. This moveable wedge piece is connected 
or combined with a foot piece fitted with a shoe that rests upon the file 
blank or file. As the file blank passes under the foot piece and shoe, the 
latter will, by its connexion with moveable wedge pieces above, act on | 





the wedge piece, and thereby shorten or lengthen the stroke of the | 
chisel, and will consequently control the depth of cut throughout the 
whole length of the file. The file, or file blank, is supported upon a 
rolling bed fitted to the carriage, with rollers interposed for the purpose 
of ensuring a uniform depth of cut all across the file, by causing the file 
blank and bed to adjust itself to the edge of the cutter. The shoe of 
the foot piece is combined with the rolling bed in such a manner as to 
rock with it, for which purpose the foot piece is made V-shaped. By 
the employment of a tumbler d with the ble wedge piece, 
the rocking foot piece, and shoes, the cutter and the shoe of the foot piece | 
is raised from the file, so as to prevent injury to the cutter or the file | 
during the return of the file carriage, after one cutting operation has 
been completed. Not proceeded with, 

2796. Joux Serrmen, Earl-street, London, 
November, 1857. 

This invention consists in the employment of an endless or band | 
knife made to rotate or move over and round pulleys, and of adrum on 
one side, or two drums, one at each side of the machine, for holding the | 
cork to be cut. When there are two drums the same knife cuts the | 
corks presented to it by the two drums, Each drum is fitted with one, 
two, or more carriers for holding the cork, and by the motion of the 
machinery, such carrier is caused to rotate, and consequently the cork 
carried by it is also caused to rotate. While one cork is being cut, 
another is placed in one of the carriers, and as soon as the cork being 
cut is completed, the drum is moved sufficiently round to present 
another cork to the knife. Each drum is so ¢ ted to the hi 
that the attendant can regulate and alter at will the distance at which 
the drum and holders are to be held from the knife, whereby the 
diameter of the cork can be determined. The cork is first cut into 
squares and oblong pieces in the manner described in the specification 
of a former patent of the present patentee, dated 9th July, 1855. 

2798. WitutaM Forneraitt Batno and Eveene Moritz Baver, Salford, 
near Manchester, ‘ Apparatus for drilling and boring metals, and also for 
cutting key-ways and cotter holes.”—Dated 4th November, 1857. 

The documents relating to this invention are before the Lord 
Chancellor, the application having been opposed at the Great Seal. 


hi 





“Cutting cork.”—Dated 3rd | 
| 





Tue “Fanrasts” New Stream Yacut.—This beautiful steam 
yacht, intended as a present from the Emperor of Austria to his 
brother, the Grand Duke Maximilian, has been constructed by the 
Thames Shipbuilding Company, from designs by Mr. J. Ash, and is 
propelled by engines of 120 horses, nominal power, made on the trunk 
principle, by the Messrs. George Rennie and Sons, of Southwark. The 
following are her principal dimensions:—Length between perpendi- 
culars, 180 ft.; length on keel for tonnage, 169 ft. 22 in.; breadth for 
tonnage, 18 ft.; depth of hold, 11 ft.; burden in tons, 291 56-94ths. 
The Fantasie herself is, without exception, the most perfect model of 
nautical beauty that has yet appeared in the Thames, and is of finer 
lines than ure possessed by the celebrated Dover and Ostend mail 
packet Prince Frederick William, one of the fastest boats in the world 
Her internal accommodations are wonderful for their economy of 
Space, and are most tastefully furnished and decorated by Messrs. 
Taylor, of the Dover-road. At her quarters she carries two beautifully 
modelled cutters, each 25 feet long, built by the Messrs. Searle, of 
Stangate, and fitted with Clifford’s successful boat-lowering appa- 
ratus.—Iilustrated News —The Fantasie left the Thames on Saturday. 

Tne Cate Cotony.—In his opening speech at the commencement | 
of the session of the Cape Parliament, Sir G. Grey announced the 
fact that the last year’s revenue amounted to £407,000, being £65,000 
in excess of the expenditure, and declared his readiness, in this 
encouraging state of the public finances, to co-operate with Parliament 
in the execution of great public works, which would prove of the 
highest utility to the coleny. The proposal at once met with the 
cordial assent of the two Houses, and steps are already in progress, 
upon an extensive scale, fur the construction of roads and bridges, and 
the erection of various public edifices, the want of which has long 
been fe't as a drawback to the progress of the colony. With a view, 
also, to extend agriculture, and facilitate the transport of produce 
from the interior districts, surveys have been recommended of several 
of the principal rivers, the waters of which, it is proposed, by means 
of dams or weirs at suitable positions, to furm into canals, to render 
available for irrigating the rich but uncultivated lands through which 
they now flow idly to the sez 


The stock lock makers, of Wolverhampton, who had determined to 
strike till their employers gave them the price they had agreed to do 
at a former strike some time since, viz., 5s. per dozen for large size 
and 3s. for small, have been compelled to resume their employment at 
the reduction of the large size to 4s. and the small size to 2s 6d., in 
consequence of receiving a letter from the secretary to the United 
Trades Society of London, stating that they were not in a position 
at the present time to support them if they came to a general strike. 
The letter, which was read at a large meeting of the men on Monday, 
quite panic struck them, the more so because within the last ten 
years they have contributed to the London Society upwards of £200. 
The secretary of the Wolverhampton Society has written to London, 


| at the request of the men, asking for an explanation, but up to the 
| present time an answer has not been received. 


Professor Hunt, F.R.S., keeper of the mining records, is now in this 
district collecting material fur his mineral statistics of the United 
Kingdom of Great Britain and Ireland for 1857. 

A conspicuous member of the iron trade, John Hartley, Esq., of 
the Oaks, Wolverhampton, and Tong Castle, Shropshire (and the 
leading partner in the firm of G. Bb. Thorneycroft and Co.), has 
signitied his readimess to be put in nomination for Wolverhampton 
in the event of a vacancy in the Parliamentary representation of that 
borough. 

In re Samuel Griffiths, of Wolverhampton, mineral merchant.—On 
Monday Mr. Griffiths came before the Birmingham Bankruptcy 
Court, but the accounts asked for by the assignees on a former 
occasion not having yet been filed, the meeting was adjourned for 
two months. 

On Tuesday a claim, made by Messrs. Fletcher and Rose, of the 
Bradley Colliery against the Great Western Railway Company, for 
leaving unworked a quantity of coal underneath the company’s 
railway at Bradley, near Wolverhampton, as a support for the line, 
came before R. W. Hand, Esq., the acting under-sheriff of that 
county, and a jury, for investigation, at the Swan Hotel, in that 
town. Mr. Kettle, instructed by Messrs. Duignan and Ebsworth, of 
Walsall, appeared for the claimants; and Mr. Motteram. instructed 
by Messrs. Whateley, of Birmingham, forthe company. The original 
claim was for £412, but on its being shown at the outset that a part 
of the coal for which compensation was claimed could be worked 
without injury to the railway, the claim was reduced to £360. The 
question for the jury (who had inspected the locus in quo) was whether 
any of the coal included in the reduced claim of £360 could be gotten 
without causing the subsidence of the land, and they found that 
there was some coal which might be worked out at a profit ata 
subsequent time, but made an award of £100 to theclaimants. ‘The 
case occupied the whole of the day. 

The foundation stone of a new church was laid at Penn yesterday 
(Thursday) evening. The following is a description of the building : 
—The church will consist of nave, chancel, north and south aisles, 
north and south transepts, south chancel aisle, tower, organ chamber, 
and vestry. The tower will be at the west end of the south aisle ; and 


the principal entrance to the church will be beneath the tower. ‘The 
style is the English Gothic of the geometric decorated period. The 


walls will be of the red sandstone, the roof will be covered with red 
tiles, the nave columns will be of Hollington stone, and all the otber 
internal dressing will be of Bath stone. ‘Lhe sittings and roof timbers 
will be red deal varnished. The cost will be about £4,000. ‘The 
architects are Messrs. Griflin and Waller, of Wolverhampton. 

A lamentable accident occurred on Monday on the Trent Valley 
Branch of the London and North Western line, as the ‘ Scotch 
express, which leaves London at 9 a.m., was passing at about half- 
past eleven the little village of Attleborough, about a mile south of 
Nuneaton. Here the driver caught sight of a bullock or cow in 
the act of crossing to the down line, on which the train was 
running at a speed of forty miles per hour. As the lines there 
are upon a sharp curve, the animal was not seen until the train 
was almost close upon it; but the driver did his best to pull up 
by sounding the whistle very loudly, with a view of startling the 
beast, and also as a signal to the guards to apply the brakes. 
But all was of no avail, the engine struck the animal, and in an 
instant the train was a wreck. The engine, tender, and the rear 
van were left on the rails, but the whole of the passenger car- 
riages were scattered over the line, and some of them rolled down 
an embankment, which fortunately was shallow at the spot, into 
the field below. Some of the passenger carriages were literally 
smashed to pieces, and piled in a heap, and the scene of confusion 
and demolition presented almost passes description. In some in- 
stances the huge iron axles were actually snapped in twain, and in two 
or three cases the bodies of the carriages were wrenched asunder from 
the wheels. It is really wonderful that so few persons received injury. 
Nevertheless three persons were killed and four seriously injured. 
The scene, as we are informed by an eye-witness, beggars description. 
The passengers were thrown out of the carriages, and lay groaning 
and bleeding around in lamentable and helpless confusion. Au elderly 
gentleman and his daughter lay close together, the terrified and in- 
jured girl clinging with terrible tenacity to the body of her father, 
whose lifeless condition she was unable to comprehend in the midst 











of her own misfortunes and sufferings. Other passengers cried for 
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help, and two others at least lay silently dying from the severe in- 
juries they had received. The deceased were—The Rev. Thomas 

iller, of Belfast; Mr. W. James Morgan, of Shrewsbury ; and Mr. 
Jeremiah Richmond, Mary Bank, Cumberland. The names of the 
injured passengers are—Mr. Ince, a barrister; Miss Richmond, 
daughter of above deceased; Mr. Boyan, of Glasgow; Mr. Dallas. 
An inquest was commenced on Tuesday, when the coroner and jury, 
in company with the Marquis of Chandos, Mr. Bruyeres, general 
superintendent, Mr. H. Woodhouse, superintendent of the permanent 
way department, and Mr. Cleather, solicitor, from Mr. Carier’s office, 
all of whom attended on the part of the railway company, proceeded 
to the place where the accident occurred. The scene is one of sad 
havoc. The carriages, mostly new, lie about the bank, which slightly 
declines from the rails, and on the right and left and in the centre of 
the rails lie mangled parts of the unfortunate cause of the acci- 
dent. The broken splinters of the carriages lay as thrown by the 
rail clearers, and close by lay the hide of the cow twisted into a 
thick rope. The whole scene was one of sad devastation. The 
bodies of the deceased having been identitied, Thomas Wyatt 
deposed: I was guard of the nine a.m, train from Euston on Monday, 
On the Trent Valley Railway, about a mile on the south of Nuneaton 
station, I looked out of my window, and saw a cow on the line, about 
100 yardsin front of the train. I immediately applied my brake, and 
in an instant after I was knocked over by the engine striking some- 
thing. I am unconscious of what occurred after until I found myself 
in a tield in the van, which had been thrown off. It was lying on its 
side, and I broke the roof window to get out. When I first saw 
the obstruction, I did all I could tostop the train.—James Harrison, 
the engine driver, said I was driver of the train. There were six 
carriages and two vans. ‘The first thing I saw on turning the curve 
was the cow on the line, about a mile and a halffrom Nuneaton. I in- 
stantly shut offmy steam, applied the brake, and whistled forthe guards 
to apply theirs. Immediately after we ran into the cow and the crash 
took place. The engine coupling broke, and the carriagesran off the line. 
The only carriage remaining on the rails was the last one. The coupling 
did not break till we had run on forty yards. The gste-man was on 
the right hand side of my engine, and was in the act of getting before 
the cow to drive her off the line. He was waving his signal flag when 
Isaw him. If the gate-man had been at his post I should not have 
seen him so soon as I did.—John Reeve, another guard, said: I was 
guard from London to Preston. When approaching the bridge on the 
south side of the Nuneaton station, I heard the driver’s whistle, and in- 
stantly put on my brake. 1 was in the rear van, I saw the mutilated 
remains of the cow on the rails, but I did not see any dead bodies. 
We were going at an ordinary rate, and about a couple of minutes 
late. The danger signal was up, but we could not stop in the dis- 
tance as the signals now are. 

The inquest was resumed on Wednesday. Joseph Thompson, a 
farmer of Attleborough who saw the cow, considered there were 
places in the fence which were insuflicient. A cow could readily 
get over the hedge in question. In my judgment the fence ‘s 
insufticient.—The coroner: Ah! this is what I wanted to get at— 
(laughter.)—Mr, Craddock (a juryman): You might have had it 
long ago, Mr. Coroner, if you had asked for it—(laughter.)— Witness: 
Several gaps have been made since the accident by persons passing 
through. I do not know who ordered the fence to be cut. I olyect not 
only to the height but the strength of this fence as insutlicient.—Geo. 
Baker, jun., licensed victualler, Attleborough, was next examined. He 
said: 1 owned the cow. The fence had formerly rails and posts, 
but they were taken down when the hedge was cut six or 
seven weeks ago. If they had been there the cow could not 
have got on the line. I never complained to the railway com- 
pany that the fence was bad. I have complained to my father. 

f the post and rails had not been taken away, and the hedge 
had remaided uncut, no animal could have got through it. The 
original height of the hedge was about seven feet. It is now about 
three feet high, (Two of the jurymen, Messrs. Quirk and Craddock, 
were here occupied in reading the parliamentary debates of the 
previous evening.) I do not think that the fence was sufficient to 
keep cattle from the railway in their ordinary state, and without 
consideration of the cattle being restless. My cow was quiet enough. 
After other evidence had been given and further unseemly pro- 
ceedings, by coroner and jury, had been displayed, the inquiry was 
adjourned until Monday next. The wounded are progressing 
favourably. 





A GOVERNMENT MINE INSPECTOR LECTURING—HOPE FOR THE 
MINER, 


In compliance with the request of the Working Miners’ Association 
of Dudley, Mr. Lionel Brough, Government Inspector of Coa! Mines, 
lectured in Dudley upon mining on Monday last. Mr. 8. H. Black- 
well, iron and coal master, presided. 

It is truly gratifying to tind British workmen thus combining for 
good and useful purposes; and it is especially important in this great 
mineral district to observe among working colliers (who, from causes 
too well understood, have hitherto been condemned to labour amid 
great discomfort and danger) a kindred spark of that noble spirit of 
inquiry which happily distinguishes and dignifies the present era. 
Auother source of pleasure which marked the meeting arose from the 
important fact that several of the great employers of labour in the 
vicinity of Dudley testified their sympathy with the cause by per- 
sonal attendance and by active participation in the proceedings. 

The Chairman thought the present very important movement to be 
one in the right direction, and also one that, if consistently persevered 
in, must be productive of benefit to all classes. The chairman con- 
cluded his address by urging the example of George Stephenson— 
once a poor but thoughtful collier boy, who, by self-culture, perse- 
verance, and uprightness, rose from the humvlest sphere to high 
scientific and social position; and thus might the workmen present 
raise themselves trom mere ignorant sons of toi! to men of informa- 
tion and comparative dignity. 

We congratulate Mr. Brough upon his first essay as a public lec- 
turer, and assure him that he has succeeded marvellously well in the 
present instance, and certainly managed to clothe his well-trained 
ideas and thorough knowledge of pit work in language easily to be 
understood by his audience. 

Mr. Brough commenced by briefly explaining the local geologica 
phenomena, pointing out the entire absence of the millstone grit, the 
carboniferous limestone, and old red sandstones, so well developed in 
other districts, and showing that the South Staffordshire coal tield 
reposed directly on the silurian limestones and shales, so wonderfully 
protruded at the Wren’s Nest, Castle-hill, Sedgley, and Walsall. 
Nothing was, however, practically lost by their absence, as the crys- 
talline limestones of the silurian groups were equal, as furnace fluxes, 
to any limestones found elsewhere. Another remarkable phenomenon 
was observable—viz., the presence of igneous rocks or basalt, so well 
known to the miners as green or white rock, and occurring at Rowley, 
Netherton, Barrow, and other places, on the surface, as well as under- 
ground, where their presence was recognised by the miners, and was 
highly detrimental to workmen and masters, the upward pressure 
having caused the mines to be much broken and distorted. The 
igneous rocks had one valuable effect, inasmuch as by their agency 
the coal measures of the South Staffordshire and Worcestershire field 
—once buried beneath the new red sandstones—were now upheaved,, 
and comparatively shallow and accessible. This was a wonderful 
instance of the goodness of the Almighty in fitting all things for the 
good of his creatures. It must be remembered that geology was 
identified with mining, and an intimate knowledge of its laws was 
essential to the education o° mineral agents, and could not fuil to be 
interesting to workmen and all concerned in mining affairs. Geology 
might be said to be but a century old, yet it was a science which now 
ranked amongst the noblest of its class. No real history of mining 
was known; its high antiquity was, however, proved by frequent 
allusions to the subject in holy writ, as well as in other ancient and 
authentic records. It was, however, well known that the Phanicians 
visited our island for its mineral treasures, and many evidences were 
daily met with of Roman explorations, especially in copper and lead 
districts; although in those ancient times iron was considered so 
precious as to be used fur coins and purposes of barter. Gold was 
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rarely found in Great Britain. Silver occurred more largely, asso- 
ciated with lead; we had also in great abundance copper, zinc, and 
in. Our coal and ironstones, however, caused the manufactures of 
Great Britain to be unparalleied throughout the world. Mr. Brough 
pointed out the various historical allusions to these minerals from the 
time of Henry III. downwards, and proceeded to show that though in 
Cesar’s time iron was scarce, Great Britain now produced more iron 
and coal than the whole world put together. England owed a deep 
debt of gratitude to the Dudley district, for there Dud Dudley ori- 
ginated the idea of applying coal and coke to the manufacture of iron, 
charcoal having been heretofore used exclusively for that purpose. 
The miners were the sinews of the nation, and the mineral produce of 
Great Britain was the great source of her wealth and power; great 
skill was requisite in developing these valuable resources. No pro- 
perty ought to be opened at random. The prudent collier would first 
duly weigh its relative position, depth to coal, water, transport, and 
many other important statistics with which they were all familiar. 
Then, again, in sinking, large and roomy shafts were essential; and 
as ventilation was all important, narrow roads and airways should 
always be avoided—they should invariably be wide and high. The 
first thought should be for the health and safety of the workmen—all 
other points were secondary, though all should be carefully considered 
by the mining directors. In order to ensure ventilation, a well-con- 
structed and powerful furnace near the bottom of the upcast shaft 
was a very important and necessary adjunct. Guide rods, or con- 
ductors, should be resorted to when available, and cages and catches 
should supplant the primitive wagons so generally used in the district, 
and equally dangerous and injurious to thorough ventilation. The 
lecturer then explained in a familiar manner how the various coals 
are generally worked, and pointed out at great length the modes of 
operation by pillar and stall or square work, and what is called long 
work, explaining that all other systems are mere modifications of 
those normal modes, and that both systems were acted upon in South 
Staffordshire, as custom, peculiarly of bedding on the occurrence of 
faults, might dictate. ‘rue economy in mining was generally favour- 
able to the safety of the miner; but there was a false economy in 
mining operations which ever proved destructive to human life, and 
was eventually detrimental to the employer's interests. The thick 
coal of the district was the noblest seam in Europe, and usually 
worked by square work. There were many excellent collieries con- 
ducted on this system; but with every care and prudence it was found 
practically to tend to serious loss of life and waste of mineral produce ; 
whilst by adopting long work, and extracting the coal in two sections, 
as adopted in the collieries belonging to Mr. Foster and Mr. Gibbons, 
at Shutt-end, it was clearly proved that there was a saving of 10,000 
tons per acre over the square work system, and, what was of far 
greater importance, it was rarely indeed that human life was sacri- 
ficed. This was mainly to be attributed to facilities for gobbing, more 
ae ventilation, and freedom from roof drops. In conclusion, Mr. 
Srough urged upon the workmen the necessity of self culture and 
the promotion of education in young and old, showing that education 
instilled thoughtful habits, and thinking men were ever to be trusted 
in the pits. ‘Thinking men were also invariably ri-ing men, providing 
they also adhered to temperate habits, and such habits underground 
were of vital importance both to workmen and masters. 

At the conclusion of the lecture, which was listened to with great 
attention by a very large body of workmen, whose clean and orderly 
appearance furnished scarcely any evidence of the character of their 
occupation, a working miner briefly proposed a vote of cordial thanks 
to the very able and talented lecturer. 

Frederick Smith, Esq., seconded the proposition in a forcible and 
feeling speech, and the vote was carried by acclamation. 

In proposing a vote of thanks to the chairman, A, B. Cochrane, 
Esq., expressed the great pleasure he had felt in meeting the working 
men of the district, and deeply regretted that so few of his own men 
were present to benefit by the admirable address delivered by Mr. 
Brough. Mr. Cochrane suggested that, with Mr. Brough’s permission, 
the lecture should be printed at the expense of the masters, and freely 
distributed among the workmen. This proposition was seconded by 
Mr. Cooke, who, in alluding to an address signed by two bishops and 
a numerous body of clergymen of the Church of England, two years 
ago, assured the workmen that they had powerful and kind friends who 
sympathised with them, and who would be ever ready to advise with 
them and assist in their improvement. 


——- 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

INSTITUTION OF MecuANIcAL ENorseers—DvuRnAM AGRICULTURAL IMPLE- 
MENT CoMPANY—FxEIGUTS FROM THE NoRTH—SUNDERLAND Dock BiLt 
—NORTHUMBERLAND and Dunnam Distaict Bank: Rapid Action (for 
once) of the Court of Chancery—A Ratway StaveGLe—SociaL Rerorm 
AMONG THE CoLLiens—New Town Hawis: J//alifax: Leeds —LaNncasuine 
AnD YORKSHIRE AND East Lancasurre Rattways: Amalgamation—Gas 
AT DoncasTeR—SurrrigLp Matters: //ammers: Trade Marks (copying 
with a vengeance)—Liverroot Matrers; Semaphore Telegraphs: Trans- 
Mersey Trafic: Iness of Mr. Jesse Hartley, &e.—Accwest at Lincoun—A 
Toric Fon THE Bairish Association AT LeEDS—EMPLOYMENT AT MAN- 
cursTeR—Nonrroik Estuary Works—A Mopen or THE LerviaTHan— 
Tue Norrock Gaimon (Great Yarmouta): New Pier and Marine 
Parade—New Rawway Station at leswicu—East Surrotk Ratpway— 
Bankruptcy anp Insotvency Law Rerornm: Elaborate Petition from the 
Norwich Chamber of Commerce—A Fortunate PaTenTeEE—Lonpon, Han- 
WICH, AND CONTINENTAL SteaAM Packet Company—Tue Bower Expio- 
810N AT ToOTTINGTON: Verdic! at the Inquest—ALARMING ACCIDENT AT AN 
Iron FounDRY—SALE oF THE MANCHESTER Exuipition OF Ant TREASURES 
Buiwpine, 

Tue Institution of Mechanical Engineers will hold a congress at 

Newcastle-on-Tyne on August 24th, 25th, and 26th, Several papers 

on scien,‘fic subjects and topics of local interest will be read and 

discussed, and a collection of models, drawings, Kc., will be exhibited. 

The shareholders in the Durham Agricultural Implement Company 
have received a dividend at the rate of 7 per cent. per annum, 

The rates of freight from the Tyne to London have ranged during 
the last month at from 5s. 3d. to ds. 9d. per ton- 9d. per ton less, as 
compared with the corresponding period of last year. 

The Sunderland Dock Bill is to be re-committed during the present 
session. It is said that the Lords of the Admiralty have ayreed to 
certain payments to be made out of the funds of the Commissicners of 
the Wear to the Dock Company, according to special agreement, and 
in the new bill certain clauses are to be introduced which will effectually 
protect the interest and local rights of the Marchioness of London- 
derry, and consequently induce her ladyship to withdraw her opposi- 
tion. It is expected that the bill will now pass. 

In re the Northumberland and Durbam District Banking Com- 
pany, Chancery is doing its ominous work. The list of contributaries 
is to be settled on the 17th inst. (Monday next), and on the following 
day a call of £35 per share is to be made on the Juckless shareholders 
who paid a trifle of £5 per share at the behest of the directors soon 
after the bank stopped payment. The Court of Chancery, it seems, 
can move sometimes quick enough! Be “settled ” to-day; pay to- 
morrow. One victim has committed suicide. 

A sharp Parliamentary contest has been waged during the last 
fortnight between the North British and Border Counties Railway 
Companies on the one hand, and the Caledonian on the other, with 
reference to new hnes. ‘The Caledonian came off successful, the pre- 
amble of their scheme for connecting Carlisle and Hawick having been 
declared proved. 

large meeting of colliers has been held in the Wigan dis- 
trict for the purpose of establishing an organisation for their pro- 
tection, The proceedings assumed a politico-educational character. 

Thus, one speaker strongly recommended the miners to combine and 

build a Miners’ Hall, wherein they might meet and discuss their 

trade matters, and have a library for the improvement of their minds 





This they could soon accomplish by keeping away trom public-houses, | 
It had been | 


and thus become better husbands, fathers, and citizens. 
Stated that the people of Wigan were less tainted with crime than the 


inhabitants of other 
kept sober there would be little work for the magistrates and police, 
while their families would benefit by their good conduct. They had 
lost their former “ union” by want of confidence, and that confidence 
ought to be restored, whilst their minds ought to be cultivated, so that 
they might take a good position in the scale of society. 

The erection of a new town hall is proposed at Halifax. 
is not to exceed £15,000. 

The Leeds new town hall will, so far as the interior is concerned, be 
ready for the reception of the British Association in September, and 
the musical festival, which is also to come off in the autumn. The 
works of the tower are, however, to be suspended for a short period, as 
it is found necessary to proceed slowly, in order that the foundation 
and base may be consolidated gradually. The windows of the large 
hall are being filled with stained glass. At the opening of the hall, a 
statue of the late Duke of Wellington will be uncovered, and a 
statue of her Majesty, and another of the late Mr. Edward Baines— 
a notable Leeds man—will be placed in the vestibule. 

The preamble of a bill for the amalgamation of the Lancashire and 
Yorkshire and East Lancashire Railway Companies has been declared 
proved, subject to certain conditions; among others, the erection of a 
new passenger station at Wigan within two years. 

The Doncaster Gas Company have fixed their price at 5s. 9d. per 
thousand cubic feet, subject to certain discounts. 

The Sheffield Independent understands that Messrs. Thomas Firth 
and Sons are beginning to use cast steel instead of wood for the helves 
of their tilt and forge hammers. They have already at work several 
of such helves at their Clay Wheel Forge, and hitherto the experi- 
ment has been quite satisfactory. 

The Mayor of Sheftield, and some other gentlemen connected with 
that town, have had interviews with Mr. Henley, President of the 
Board of Trade, and Lord Malmesbury, Foreign Secretary, to repre- 
sent the injury sustained by English manufacturers in consequence of 
the piracy of their marks by foreign makers, and to urge the neces- 
sitity of an international law for the protection of trade marks. Not 
only are the marks upon goods copied, but also the labels upon the 
parcels, so that externally and internally the fraud is kept up. Some 
time ago the Shetlield manufacturers adopted the plan of enclosing in 
the parcels of their goods a printed caution against spurious articles 
with false marks. Even this was copied by the pirates, who added to 
their roguery the cry of “ stop thief.” 

At the last meeting of the Liverpool Docks and Harbour Board, a 
report from the marine surveyor, on the state of the semaphore tele- 
graphic communications with the out-ports during the past year, 
showed that from the 1st April, 1857, to 31st March, 1858, there were 
fifteen days of uninterrupted communication throughout the line; 234 
days when partial and temporary obstructions caused delays, varying 
from a few minutes to several hours, but signals were, in the course of 
the day, transmitted through the line. 

A statistical return furnished to the Birkenhead Commissioners with 
reference to the tratlic across the Mersey, shows that during the year 
ending the 24th April, 1858, the number of passengers by Woodside 
and Monks’ Ferries was 7,371,686, and the total receipts £30,645 
10s. 9d.; the total amount of expenditure was £21,986 8s. 3d. This 
is a considerable increase in receipts and traffic over the previous year. 
During the years 1857 and 1858 about 50 accidents occurred, 29 in the 
former, and 22 in the latter year. There was, however, no loss 
of life. 

The attention of the Liverpool Dock and Harbour Board has been 
directed to some diagrams prepared by Mr. Hartnup, of the Liverpool 
Observatory, showing the direction and velocity of the wind at Liver- 
pool during the last six years. Mr. Tobin said that when proper 
telegraphic communication with Holyhead was obtained, the diagrams 
would be still more useful than at present. It was agreed to refer the 
matter to the marine committee, with an instruction to get the 
diagrams lithograph+d, and about 200 copies printed and circulated. 

The Liverpool Albion says:—* We sincerely regret to learn that 
Mr. Jesse Hartley, whose great engineering talent is reflected in the 
unrivalled docks which fringe the margin of the Mersey, was last 
week so seriously indisposed, owing to the rupture of a blood vessel, 
that bis life was placed ip imminent danger; but we rejoice to say 
that, on Wednesday, he rallied, and that he has continued to improve, 
although he is still far removed from a state of convalescence. Mr. 
Hartley, we believe, is upwards of seventy years of age.” 

An inquest of some interest has been held in Lincoln on the body 
of William Camm, who died on Sunday, the 2nd inst., from injuries 
received through an accident at the Lincoln beet distillery. It ap- 
peared, from the evidence of a man engaged to manage the vats and 
to assist in drawing off the cylinders, that the deceased’s duty was to 
charge and discharge the latter, There are six bolts to screw on the 
lid of each cylinder, and the deceased was undoing the sixth on one 
when the top blew off, and he was severely scalded, especially under 
the arm-pits. At first, it was thought he would recover, but tetanus 
supervened, and proved fatal. Mr. Lees’ services were also called in 
this case; and he stated in his evidence that, with reference to the 
cause of the accident, he could not conceive the idea of a small quan- 
tity of water rising out of the cylinder by the momentary action of 
the steam, but as to a volume of water equal to 150 gallons being 
“roused” out was, in his opinion, a simple impossibility. He could 
arrive at no other conclusion than that the steam tap was open and 
that the pressure of steam from the bviler, admitted into the 
bottom of the cylinder, would be calculated to blow out the water. 
He could conceive a quantity of liquor highly impregnated with 
vegetable matter being very much agitated by the passage of steam 
through it; and if such was the case in this instance, it might have 
boiled up, and the lid being suddenly loosened, the effect described 
might have been produced. It must have occurred in this way, or 
in consequence of steam being letin at the bottom. The liquor would 
have to rise three feet before it got to the top of the cylinder, and it 
would require no small amount of agitation to do that. He had no 
hesitation in saying that if the deceased had used the safety valve the 
accident would not have occurred. ‘The jury returned a verdict of 
accidental death. ve 

It is expected that one of the lectures before the British Association 
of Leeds will be delivered by the Rev. E. Trollope—subject, “ Alluvial 
lands and submarine forests of Lincolnshire.” 

The state of the operative classes in Manchester is still unsatisfac- 
tory. The official return fur the week ending May 5, shows that the 
number of hands working full time has decreased by 200; that the 
number working short time has increased by 68 ; and that the number 
totally out of employment (8231) has increased by 85. With refer- 
ence to machinists and foundries, the following particulars are 
given :— 


ually po lous places in Lancashire, and if they 
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Machinists. Foundries. 
Numberof works .. .. «- oc SO we co oo of 38 
On {ull time with all hands .. .. 16 .. «2 « ll 
Ditto, with portion of hands oo. a ee ee 13 


On short time .. .. «2 oc of & «+ oe 
Stopped altogether .. 2. «2 es 2 we os . 
Hands working tull time.. oSOSE on ce oe 0 
Ditto, short time 4. 2. «+ «+ 7B «e oe oe 7 
Totally out of work .. se ee «-19SS oe we oe 
The Norfolk Estuary works are being actively proceeded with. 
Mr. Thomas Triggs, an operative shipwright, has constructed a 
model of the Leviathan on the scale of an eighth of an inch to the foot. 
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The length of the model is 7 feet 2ginches, beam 103 inches, and 
depth 74 inches. Every detail of the monster prototype is reproduced 
with faithful accuracy. 

The new Britannia Pier at Great Yarmouth is expected to be for- 
mally opened in the ensuing month. Four more arches or bays will, 


| when erected, complete the work, and the gates and lodges are in 


preparation. This pier will be an additional attraction at this fine 
watering place—styled (we think by Peter Cunningham) in House- 
hold Words, the * Norfolk Gridiron,” from its numberless “ rows,” or 
narrow intersecting lanes—which has considerably advarced in public 
favour of late years. A new marine parade is also approaching com- 
pletion, : 
Strenuous exertions are being again made to procure the erection of 
a new railway station at Ipswich, The inconvenience of the present 
| miserable shed diguitied with the title of a terminus is admitted on all 
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hands, and the question of its replacement by a more suitable building 
is only one of money. (After all, the question). 

After to-morrow (Saturday) the Halesworth, Beccles, and Haddis- 
coe Railway, which falls into the Norfolk division of the Eastern 
Counties system at Haddiscoe, will be closed for a few weeks to the 
public, in order that the rails may be relaid for the East Suffolk line 
of which it will form a part. . 

The Norwich Chamber of Commerce, in a petition to the House of 
Commons, make the following recommendations with regard to bank- 
ruptcy law reform:—l. That the existing laws relating to bank- 
ruptcy and insolvency should be repealed, and that one general act 
should be passed, consolidating the same, providing for the distribu- 
tion of the estates of traders and non-traders, as well as joint-stock 
companies and deceased insolvents. 2. That bankruptcy and in- 
solvency proceedings should be made more speedy and less costly, by 
abolishing the present system of centralisation, establishing local 
courts, reducing the present scale of fees, charges, and allowances, and 
also rendering unnecessary the cost and trouble of proof of debts 
where the amounts are agreed, and also adopting a less expensive 
mode of taking possession and realising and distributing assets. 
3, That it would be a manifest advantage to facilitate voluntary set- 
tlements between debtors in a state of insolvency and their creditors, 
precautions being taken to prevent fraud; that, in order to give notice 
to all parties concerned, all deeds should be registered, and be'referred 
to some local court, who should have summary jurisdiction to act 
4, That imprisonment for debt should be abolished, and the law sim- 
plified, so as to ensure funishment for fraud and reckless trading, as 
in ordinary cases of felony and misdemeanour. 5. That it is a hard- 
ship that the bankruptcy business of the district should be wholly 
conducted in London, 110 miles from Norwich, as traders and other 
parties are consequently put to great inconvenience and expense in the 
prosecution of bankruptcies, and the investigation of cases of fraud 
and malpractices has been impeded or prevented. All these sugges- 
tions seem well worthy of consideration. 

Mr. Daniel Evans, foreman of the smiths at the Eastern Counties 
Railway Works, Stratford, has disposed of a patent in reference to 
fire boxes in boilers for £1,000. 

The bankruptcy proceedings in the matter of the Iuckless London, 
Harwich, and Continental Steam Packet Company (limited) shows 
assets to the amount of about £800, while the claims range between 
£3,000 and £4,000. A dividend will shortly be declared. The affair 
seems to have turned out rather better than it was at first anticipated 
it would. 

With reference to the late boiler explosion at Tottington, Lan- 
cashire, which was attended with the death of a workman named 
Davenport (as stated in last week’s ENGINeER), the coroner's jury 
have returned the following verdict :—* That the said William Daven- 
port, on Friday, the 30th day of April last, at Bottoms Hall Mill, in 
Tottington, in the occupation of Messrs. James Holt and Co., was 
accidentally killed by the explosion of the steam boiler at the said 
mill; and such explosion, in the opinion of the jury, being occasioned 
by the thinness of some of the under plates of the said boiler, and 
without the said Messrs. Holt and Co. being aware or having any 
knowledge of any repairs being required to the same.” 

A shocking accident occurred a day or two since at the Atlas-street 
Foundry, Pocket Nook, St. Helen’s, Messrs. Robinson and Cook. Six 
of the workmen were engaged in hoisting a large iron casting weighing 
about eleven tons, intended to be conveyed away, and when they had 
raised it slightly from the ground the crane—which runs on rails, 
about 18 feet high, and is called a travelling crane—was pulled com- 
pletely from the rails, and fell with great force on the poor fellows 
below. One named William Derry, a young man aged 25, and just 
married, was killed on the spot, and his body presented a shocking 
spectacle, the head being literally smashed, and the blood and brains 
scattered on the ground. Five others, named Johu Cangney, Thomas 
Sherwin, Peter Johnson, Thomas Gibbons, and Ralph Nield, were 
severely injured, the two first named having received fractures of their 
legs and arms, and the others being crushed and internally injured. 
At an inquest held on the body of Derry, the jury, after hearing the 
evidence, and viewing the place of the accident, returned a verdict of 
“ Accidental death.” 

The last scene has been played out with regard to the Manchester 
Exhibition building—the sale of the materials of which it is com- 
posed. An attempt was made to sell the building as a whole, but 
only £500 was offered, and this being considered ridiculously low, the 
auction was proceeded with in detail. The entire roof, down to the 
gutters, of the Ancient Masters’ Gallery—saloons A, b, and C-—a 
range which included 432 lineal feet, extending from the eastera end 
to the transept, having 48 feet span, and covering 2,304 square yards 
of floor, was purchased fur £350 by Mr. Lamport, ship-builder, Work- 
ingham, who will erect it in two portions, as sheds for ship-building. 
The original cost of the building was £45,000; the proceeds of the 
sale are estimated at about an eighth of this sum. 
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sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
Dis. Dis. 
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IRON, English Bar and Bolt:— | IRON, Swedish, Indian 3 e 
in London ...........prm 7 00 assortments ... ain prea wae * 
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Toe Metat Marker has shown much activity during the past week, and 
most of the leading articles have an upward tendency. 

Ralts may ve considered firmer. £6 53. for cash, and £6 10s. four bill 
payment has been refused by one of the leading makers. Fishing pieces, 
£7 10s, per ton, and wrought iron chairs same price ; f.o.b, at the Welsh port. 

Scorcu P1G Iron has advanced from 54s. to 55s. 6d. for cash, and 56s. 6d. 
for three months open, and the market closes firm. The shipments for the 
week, ending the 12th inst., were 12,000 tons against 13,700 tons tue corre- 
sponding week last year, 

MANUFACTURED InoN,—In Staffordshire the trade continues depressed. 

Sps.vek.—This market is firmer; there are buyers at £26, and sellers at 
£26 5s. 


CorrEr.—The reduced rates have brought out so many 





large orders, that 








the sm gsed to book any more at present rates. 
Leap is d 2, . 
Tin.— rm atthe advance of £5 per ton, which took place on 
6th inst 


Tix PLates are in good demand, and cannot be bought under 27s. for 


T.C, coke. 
MOATE AND CO., Brokers, ; 
65, Old Broad-street, London, 
May ld4th, 1858. 
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SOCIETY OF ARTS. 
Wednesday, May 5, 1858. 
ABSTRACT OF PAPER ON IRON: ITS COMMERCE AND APPLI- 
CATION TO STAPLE MANUFACTURES. 
By CHaries SANDERSON. 


Nature has mixed the ores of this metal with a vast variety of 
substances ftom which it is necessary to separate them before 
they are rendered serviceable. The ores principally used for the 
production of iron are the black oxides, generally a mixture of 
the peroxide and protoxide; the peroxides, as hamatites, hydrates, 
&c.; the sparry carbonates, er steel ore; and the earthy car- 
bonates, which are so largely found associated in the eoal basin. 
The black oxides and ,heutatites, being very rich in metal, are 
principally smelted with ¢hareoal as a fuel, whilst the earthy car- 
bonates are reduced with cokeor coal. 

It isin the immense laboratory of the blast furnace that the 
first operations are carried on for the production of pig-iron. 
Iron-ore, fuel, and fluxes are charged into the mouth of the 
furnace in such proportions as shal] secure a8 pure a crude metal 
as possible. The first important step is, to ascertain the average 
contents of the ore, which wi!l be found to consist of certain 
earths combined with the metal, usually in a state of oxide alone, 
or oxide combined with carbonic acid. These earthy matters 
are not found naturally mixed together in such proportions as to | 
secure their fusion—or perfect vitrification, freed from metallic | 
matter. When, therefore, chemical analysis has given the 
quantity and quality of the earthy contents of the ore, other | 
substances are added, in such proportions as will secure a perfect | 
vitrification of the whole, in their passage through. the blast | 
furnace ; these are catled fluxes. Iron ores are generally roasted, 
tv open the mass, render it more porous, and at the same time 
to volatilise the sulphur, phosphorus, or arsenic with which they 
may be combined. ‘These ores, in a state of peroxide, are charged | 
into the furnace, in certain proportions, along with the fuel and 
the fluxes. 

The iron ore is charged into the furnace asa calcined peroxide. 
Limestone is added as a flux, to unite with the earthy 
matter which the ore and the fuel may contain. During 
five or six feet of their descent the moisture is expelled ; 
they then become gradually heated to redness, and are prepared 
for reduction in the first zone of the furnace. Here the ore loses 
a portion of its oxide, and becomes reduced toa protoxide. These 
materials now enter the second zone, which ends at the boshes, 
or widest part of the furnace, At this point the ores are not | 
only completely deoxidised, but become partially cemented. | 
The limestone also has now parted with its carbonic acid, and 
the alkaline portion unites with other earthy matter, together 
forming a slag. The whole gradually, but slowly, descends 
through this part of the furnace, which is made wider, in order 
that the materials may take a longer time in passing through 
this space, thus leaving them for a longer period subjected to the 
action of the carbon. The metallic portion becomes gradually 
developed, and acted upon by the carbon of the fuel, and the 
highly-carbonising gases which it meets with in the lower region 
of the furnace. It then passes the direct action of the blast at 
the tnyere, and falling into the dam, separates itself, by its superior 
specific gravity, from the vitreous earthy matter which covers it, 
and protects it from the oxidising influence of the blast. Such | 
are the changes which each charge undergoes in its passage | 
through the furnace. 

The air which is blown into the furnace is composed, in round | 
numbers, of 79 nitrogen and 21 oxygen. Before this air has 
risen three feet from the tuyere it is converted into 65 nitrogen 
and 27 carbonic oxide; the nitrogen combines with a certain 
portion of carbon to form cyanogen, and the potassium which is 
obtained from the fuel, and sometimes from the ore and flux, 
unites with it, forming cyanide of potassium. The cyanogen is | 
obtained by the union of the nitrogen of the air blown into the | 
furnace, with a portion of the carbon obtained from the fuel, | 
which, uniting with the potassium, is driven through the | 
materials contained in the furnace rapidly deoxidising the ore 
in its passage, and gradually resolving itself into nitrogen, carbon, | 
and carbonate of potash; the former, as gases escaping at the 
mouth of the furnace, and the latter, which is not volatile, 
uniting with the descending column of materials, and, reaching 
that region in which cyanogen is produced, is again transformed 
into cyanide of potassium. The strongest deoxidising power is 
exerted as far as six to seven feet above the tuyere; it then 
diffuses itself as it rises through the mass of matter ‘ound in the 
boshes. So long as it retains that high degree of heat at which 
it is volatile, being carried up along with the ascending current 
of gases, it exerts this strong reducing power, and becomes 
gradually decomposed ; thus, in the second zone, the carbonic 
oxide becomes the principal cementing medium, whilst in the 
first zone, this gas, combined with a light carburetted hydrogen 
which is evolved, commences the decomposition of the iron ore. 

From this it will be seen that the heat obtained in a blast 
furnace is generated in the lowest region, since we find that at 
three or four feet above the tuyere all the oxygen injected is 
actually absorbed, giving rise to highly heated reduciug gases, 
which, by the pressure of the blast, are in a manner forced 
through the furnace. 

As regards the construction of furnaces, generally speaking, 
they should have an internal form favourable to the gradual 
reduction and diminution of the volume of materials charged, 
which it is important should be so mixed that the earthy matter 
of the ore and the flux may readily unite; the descent of the 
materials in the furnace is regulated by the inclination and width 
of the boshes, and necessarily this inclination or width varies 
according to the nature of the ore which is to be smelted—those 
which are most easily reduced require the boshes to be the most 
inclined, whilst those which are difficult of reduction, and 
consequently require to be subjected to the action of the carbon 
of the fuel and the gases which are generated, for a longer period, 
are retained in this part of the furnace by greatly increasing its 
width, and giving the boshes a greater inclination. 

Although the blast furnace is the most effective, and also the 
most economical, for reducing iron ore, yet we find that there is 
an actual loss equal to 80 per cent. of the effective usefulness of 
the fuel. This fact is arrived at from the theory of the formation 
of gases in the furnace, taking the melting point of pig iron at 
2,192° Fahr. The fuel used, together with the blast injected 
into the furnace, will give the quantity of carbonic oxide, light 
hydrogeu, &c., which, when burned with heated air, would be 
sufficient to reduce or melt a given weight of iron from its ore, 
which in theory is estimated at between 16 and 17 per cent. of 
the value of the fuel consumed. These gases, so largely pro- 
duced, are now collected in many works by means of pipes 
Variously arranged, and inserted a few feet below the mouth of 
the furnace. They are used, mixed with a certain portion of 
atmospheric air, as a fuel for raising steam, heating the blast for 
the furnace, and on the Continent for the purposes of puddling ; 
also for drying and carbonising the ore prior to its being charged 
into the furnace. If these gases are taken as they arise from the 
furnace, I see no objection to their being applied to useful pur- 
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poses, but I do object to even the least forcible means being used 
to draw them from it. No current ought to be created in any 
apparatus which may be formed for conveying away these gases, 
since it would cause them to pass too ranidly through the fur- 
nace, and thus prevent them from producing their full effect 
upon the materials through which they are made to pass. This 
utilisation of the waste gases is highly interesting, and presents a 
wide field for application, besides which there is an evident 
economy to be obtained from their use, provided they are 
properly withdrawn from the furnace. 

In the reduction of iron ores, it is very important to obtain 
the resulting metal in a state as free from deleterious matter as 
possible. To effect this, the ore is roasted to disengage all vola- 
tile matter and disintegrate the mass, such fluxes being used as 
shall, in the process of smelting, form vitreous compounds, by 
entering into combination with the earthy matter contained in 
the. ore and fuel. Limestone is the matter used for this pur- 
pose ; it is well adapted to the object, but, in my opinion, the 
large amount of carbonic acid which it contains is prejudicial, 
because, in its descent, volumes of this gas are given out, which 
absorb a large portion of the heat from the materials in the fur- 
nace, thus cooling the region where such absorption takes place, 
and often producing very serious derangements in the working 
of the furnace. . I ama strong advocate for the use of caustic 


lime instead of limestone, because the wmrbvonic acid which | 


forms 40 per cent. of the bulk is not wanted, and it is a 
waste of fuel to heat so large a mass of what may be called 
Salt has been proposed as a flux, and in 
small doses will be found very beneficial. Sir Francis Knowles 
proposes to introduce potash, felspar, or soda into the fur- 
nace charges; he adds lime, equal to two-thirds of the weight 


| of the silica contained in the felspar; the bases then become 


lime, alumina, and the alkali, which being in excess, is released 
to form the cyanide required; he states that his trials have given 
him a cinder entirely free from iron; he has also patented the 
use of kaolin or china clay as a flux; this substance consists of 
47 per cent. alumina, and 52 per cent. silica, so» that even when 
the silica is neutralised there yet remains 30 per cent. of 
alumina to act upon that contained in the ore; kaolin is thus 
much superior to shale, which cnly leaves about 10 per cent. of 
free alumina after the silica is neutralised. I believe some ex- 
periments are now going on to smelt forge cinders with kaolin, 
and, if they are successful, this substance may be beneficially 
applied to all silicious ores. He further proposes to deoxidise the 
rich ores prior to their being charged into the blast furnace, by 
charging them into large retorts heated cherry red, and passing 
through them a current of carburetted hydrogen gas, which he 
obtains from the coke ovens; he finds that peroxides can be thus 
converted into protoxides in two hours, and that in three or four 
hours they assume the appearance of metallic iron; ore so pre- 
pared, he states, will at once go down as grey iron on arriving at 
the boshes; as an economical means of carbonising the ore, he 
takes the waste gases of the furnace and passes them in a highly 
heated state through the fuel to be coked; the gases evolved are 
stored in a gasometer for use. 

The pig iron which is produced from blast furnaces varies in 
quality. The trade divides the qualities into Nos. 1 to 4; 
the more carbon it contains the more fluid it becomes on melting. 
No. lis that mo-t highly carbonised; 2, 3, and 4, contain each 
a less degree of carbon, whilst the common white iron contains 
only asmull portion, having been made to pass too rapidly 


| through the farnace, and consequently become mixed with much 


deleterious matter. Nos. 1 to 3 are principally used for casting 
purposes, whjlst No. 4, and all metal less carbonised, is used for 
the manufacthrre of rails, and common malleable iron. 

There has been much controversy as respects the relative 
strength of hot and could blast iron; it appears to me most pro- 
bable that pig iron produced by cold blast, and under such cir- 
cumstances as to ensure the production of the purest iron, would 
be most likely to produce the strongest material for casting 
purposes. I believe that pig irou may be materially improved 
for casting purposes, and made much stronger for mechanical and 
engineering objects, as well as the no less important purpose of 
ordnance. 

Pig iron is the crude raw material from which its staple manu- 
factures are produced. A very large proportion of the pig iron 
made in this country is converted into malleable iron. Common 
iron and rails are made from the cheapest description‘of pig iron, but 
for the better kinds a superior pig is used, and for the best iron 
refined metal alone, or mixed with charcoal pig iron. In those 
works in which common iron is made the blast furnace manager's 
talent is exercised in keeping his furnace exactly in such a state 
as is favourable to the production of a maximum quantity of 
iron, with the least possible consumption of coal, or waste of the 
materials used. This effort to obtain quantity necessarily affects 
the quality. 

In the manufacture of merchant bars, and iron of similar 
quality, pig iron is charged directly into the puddling furnace, 
and is subjected to a process called boiling. Malleable iron thus 
produced is much iuferior in quality to that obtained from refined 
metal. The waste in the puddling furnace is very large, and 
this loss is again seriously felt in all its subsequent manufacture. 
I have been told by the chief managers of two of the large Welsh 
works, that they had, onan average throughout the year, consumed 
28 ewt. of pig iron in the production of every ton of railway bars. 
In the manufacture of malleable iron, we find the cost consists 
of coal, labour, and the crude metal employed. If the puddling 
furnaces are well constructed, no material economy can be made in 
the preseut consumption of coal, and in the ordinary state of trade 
no reduction can be expected in the cost of labour. If, there- 
fore, economy is to be made in the manufacture of malleable iron, 
it must be by a reduction in the waste of metal, which is now 
experienced in puddling and other furnaces used in ironworks. 
In Wales this large waste is experienced by the use of a low 
carbonised white iron, containing much foreign matter; but in 
Scotland a similar waste results from the circumstance that the 
pig iron is too highly carbonised, from which cause it has to re- 
main much longer in the puddling furnace before it can be 
brought into nature. This prolonged application of the heat 
produces so large a waste, and entails such heavy work upon the 
puddler, that in Scotch malleable ironworks it is the custom to 
refine part of their pig iron in order to get rid of a portion of the 
carbon, and thus accelerate the puddling process. The inter- 
mediate plan of refining pig iron has been introduced between 
the blast and the puddling furnace, in order to clear away, as far 
as possible, that foreign matter which it has taken up, as well as 
to dissipate a portion of the carbon, but since it is absolutely 
necessary to keep the cost of the production of bars or rails 
within a certain limit, it is imperative upon the manufacturer 
that such operation shall entail no ultimate expense, and this can 
only be effected by reducing the waste of iron so low in the 
puddling and reheating furnaces that the weight saved shall 
compensate for the expense of refining. ‘The present plan for 
producing refined metal is very costly, averaging 15s. when pig 
iron cost 70s. per ton. This becomes a serious charge upon 
the metal in its earliest stages of manufacture, and although 
malleable iron made from refined metal is much superior to that 








made from pig iron, yet owing to the great expense of refining by 
the usual process of a strong blast, together with the waste 
experienced, and cost of fuel and labour, the prime cost of the 
finished bar becomes so seriously affected as to prevent its 
general use. I have devoted considerable time and expense to 
this desirable object, and I have succeeded in producing a highly 
decarbonised retined metal, at a cost not exceeding 5s. to 6s. per 
ton, including waste and every other expense. ‘This metal pro- 
duces a puddied bar with a waste of only 14 ewt. per tou upon 
very common iron, and as low as 1 cwt. per ton if the refined 
metal be made froim strong forge pig irop. Upon a calculation, 
based on the manufacture of 100 tons of Welsh iron, re-melted 
from the pig, 4 being white iron, and § mottled pig, the waste in 
refining was 90 1b. per ton, and upon a quantity of 60 tons, drawn 
directly from the blast furnace in a fluid state into my refining 
furnace, a loss of only 60 lb. per ton was experienced. 
(To be continued.) 


ROYAL INSTITUTION OF GREAT BRITAIN, 
Duke of NorraHuMBERLAND, K.G., F.R.S., President, in the Chair. 
ON THE CONDITIONS WHICH DETERMINE THE PROBABILITY 

OF COAL BENEATIL TUE SOUTH-EASTERN PARTS OF ENG- 

LAND. 

By Ropsert Gopwin-Avsten, Esq., F.R.S. and GS, 

Fossit fuel may be of any geological age : seams and traces of it 
have often encouraged researches amongst the tertiary strata of 
the London basin: even within the last few years there has been 
a Woking Heath coal-mining adventure ; and it has long been a 
matter of popular belief that Blackheath is to supply London 
with coal. There are, however, thick accumulations of tertiary 
fuel, of which Bovey, in South Devon, is the best example in this 
country. There is coal belonging to the period o! the chalk 
there have been innumerable trials for coal amongst the fresh- 
water formations of the Weald of Kent, Surrey, and Sussex — 
there is tolerable coal associated with the oolitic series of York- 
shire ; but the coal to which the following speculations refer is 
that which is derived from what have been desiguated the “ true 
coal measures.” 

The period to which this coal belongs in the earth's history is 
of very great antiquity; but the usual way of representing its 
age, by reference to a vertical scale of geological formations, is 
inapplicable in the present case; and the only way in which it 
cau be stated is this, that the whole series of formations which 
may be seen in the ciiffs of the south coast of England, from 
Torbay to the Isle of Wight, have been accumulated since the 
period of the ** true coal” series. 

The superficial extent of the carboniferous series in this country 
is very great: allowing for what has been denuded, and what we 
know is covered up, it may be described as extending in a broad 
band from Berwick diagunally across the wavle islaud into South 
Wales, and thence across the county of Devon. 

The usual subdivision of the great carbouiferous series into a 
descending series of ‘coal measures,” “ wountain limestone,” 
and red saudstoue, is geographical ; the area of sandstone with 
coal plants is western, that of the limestone is central; and true 
coal measures occur unconnected with either, The carboniferous 
formation, as a whole, exceeds that of any other geological group 
in this country, considered witn reference to surtace. 

What is cual? It is pure vegetable matter—the product of 
plaut-growths, And with respect to the mode by which it has 
been accumulated, two theories have been proposed: there is 
the “drift” theory, which accounts for its occurrence as the 
accumulations of vegetable matter, brought down by mighty 
rivers, and deposited in lakes and sea-margins, ‘There is sume- 
thing too turbulent in this theory to account for our great seams 
of fossil fuel. 

The other theory is, that coal is the product of a vegetation 
w.ich grew upon the very spots, and covered the areas over 
which our coal-beds extend, like the peat-beds of the present 
day. ‘This is the theory of M. De Luc, M. Ad, Bronguiart, and 
Messrs. Lindley and Hutton. 

In supposing that coal originated as peat, all that is meant is, 
that it is the product of a vegetation compesed of like plants, 
such as could live on in association over the same spots, growing 
above and decaying beneath ; but differing as widely in the plants 
which composed it from our present peut plants, as did the whole 
of the vegetation of that period from that of the present period : 
the huge stigmaria are wholly unlike any plauts which commence 
the peat growth uow. 

‘The succession of a coal-field may be seen in a small scale in 
the deposits of lakes which have had differences of level trom 
local accidents; and with reference to extent Ireland may be 
taken as an illustration of continuous masses of vegetable matter, 
of vast thickness, covering the whole country for tifty miles, and 
at low levels. Depress lreland ever so little, so that the waters 
of the sea should reach in in some places, and the river waters, 
such as those of the Shannon, should collect into lakes ; and just 
in proportion as the water was shallow would an uniform stratum 
ot sand, or silt, or gravel, be spread out above the peat-growths. 

The hi-tory of the coal-fields of this and every country is that 
of an endless succession of such changes. 

The question of the provable existence of coal measures at any 
given spot over the kuropean area depends primarily on the 
original form of the surface of these coal growths: in other words, 
can we construct a map of Western Europe for the coal measure 
period ¢ 

The restoration of the physical features of a portion of the 
earth for any given past period is not so difficult nor so purely 
speculative as some may imagine : every form aud combination of 
mineral! materials composing the sedimentary formations, ail the 
forms of life they contain, serve to indicate the precise con- 
ditions under which they have been accumulated. Shingle and 
gravel mark marginal zunes, sand zones mark lower or sub- 
marginal regions, deep sea deposits consist of mud or cage; 
thousands of persons who have never even heard of the in- 
quiries of the geologist have doubtless argued that Blackheath, 
with its rounded shingle, inust at some time or other have been 
at the sea-side. Assemblages of marine shells are the evidences 
of former seas; Jand and fresh-water shells and plants, of old 
lakes aud terrestrial conditions. 

By the aid of such guides as these the form of the area of the 
coal measures may be defined. Commencing in the west, we 
have early indications of the proximity of dry land and fresh- 
water accumulations, ‘The earliest carboniferous deposits con- 
tain fern-like plants in wonderful profusion and beauty; with 
them are “pond muscles” (anodon). The land here Jay to the 
south, The depositions of the vorth of Ireland iequire the ex~ 
istence of a wide expanse of diy land somewhere beyond it on 
the north. The Wicklow mountains were part of the dry land 
of the coal period. In the beds of the carboniferous limestone 
near Dublin may be seen angular fragments of the peculiar 
granite of these mountains, und which must have been floated 
away by seaweeds from a shore line, just as happens now. _Dry 
land cennected the Wicklow mountains with those of Wales. 
If we pass over this interval we find evidence that the mountains 
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of Wales were then dry land. The conditions of portions of the 
coal measures bordering on this region have been investigated by 
most competent geologists, Sir R. Murchison and Mr, Prestwich. 
In the Shrewsbury district are pure fresh-water limestones. 
Coalbrook-dale, throughout the whole accumulation of its beds, 
seems to have been immediately subordinate to anarea of dry 
land. The great Yorkshire coal series, which has been so well 
described by Professor Phillips, is wholly lacustrine, with the 
exception of one intercalated band of marine limestone. 

The proximity of dry land to the Edinburgh coal-field has 
been shown by the researches of Dr. Hilbert and Mr. L. Horner, 
in the fresh-water deposits of Burdie. ‘The mountains of Cum- 
berland were dry land, and so all those of the border counties 
which range from Wigtonshire to Berwick. All the mountains 
of the western highlands of Scotland, an area extending north 
beyond the Shetlands, and westwards into the Atlantic, was 
also land surface: a vast tract lay in this (the north) direction, 
of which the great Scandinavian chain alone remains, and which 
supported the rivers which bore down the waste of granitic and 
crystalline rocks which enter so largely into the coal-measure 
sandstones of our northern districts. 

Passing across into the C tentin, we find a series of coal for- 
mation skirting the old mountain ranges of the north-west of 
France. 

The great central granitic plateau of France is fringed with 
coal growths, and over the whole of its surface are innumerable 
small coal-fields, the lacustrine accumulations of the valleys of 
that region—this was an upland coal region. 

The Vosges mountains have been raised over a surface which 
was dry land, and was connected with the Schwartzwald, the 
Odenwald, and the Spessart, and a great tract extending north 
and east, whence came down that curious assemblage of terres- 
trial forms which has been ret with in the great fluviatile and 
lacustrine deposits of the Saarbruch coal basin. Such is the 
form of the area which contains the great cval formations of 
western Europe. 

The island which is represented in the interior of that great 
basin is not imaginary*—evidence of direction and extent of 
southern coast line from the shingle bed of Burnot. The extension 
of a band of shingle from beyond Eupen to the Boulonnais, 
marks the direction of an old coast line which lay to the north 
of it. It was from this mass of land that the terrestrial vegeta- 
tion, and the fresh-water shells so abundant in the Liege coal 
measures, were derived. 

The whole area, as here described, may be compared, as to its 
physical characters, with large level tracts which lie west of the 
Blue Mountains in Australia, into which the Lachlan, the Dar- 
ling, the Murrumbidgee, and the Murray discharge. 

Between the close of the coal growths and the period of the 
formation which next succeeded, the surface of the whole of the 
area which has been sketched out was disturbed and broken up. 
Some of these lines, like that of our Pennine Chain, conform to 
those masses of terrestrial surface which tended in that direction ; 
and a very remarkable line is one which has a general east and 
west direction across the European area, This line also con- 
forms to the direction of old land which was to the north and 
south of it, and comprises the whole of the interval between the 
coal-growth surfaces of the Saarbruch districts and those of 
Belgium. 

The section along the Meuse affords good illustrations of the 
character of this band of disturbed strata; in this section the 
upper beds of the coal measures occupy the deep troughs ; the 
older parts of the Palwozoic series appear in the ridges. Such 
is the character of the great Liege, Namur, Mons, Valenciennes 
coal band throughcut. 

The line which passes along the south of this coal band was a 
boundary line for the oolitic formations, and for the earliest 
accumulations of the cretaceous period—this is particularly well 
seen in the Boulonnais, 

The question as to the probability of coal in this (south-east) 
part of England depends on the relation between the physical 
configuration of the present surface as compared with this older 
surface. 

The character of the axis or ridge of Artois, with its valleys 
of elevation, was described as a continuation of the line of dis- 
turbance along the south of the Mons coal band, in the east, and 
as coinciding with the north escarpment of the Boulonnais on 
the west. ‘The Boulonnais is physically a portion of the great 
elliptical denudation of Weald, of which the North Downs from 
Dover, west, are a continuation of the chalk range from Wissant, 
east. This line of disturbance is continued on by the valleys 
of elevation of High-clere, King’s-clere, &c., and opens out into 
the valley of Devizes, forming a great linear anticlinal ridge, 
which coincides with the axis of old red sandstone of Frome, 
supporting the coal-fields of Somerset on the north. 

The principle on which the existence of a band of coal 
measures may be conjecturally placed along the south-east 
counties of England, is this—that like physical features have a 
like significance-—the precise probability of the con-inuity of the 
coal-band along our south-east area is great, and every fresh 
point of agreement adds strength to that probability; so that 
when these amount to three or four, the evidence may be deemed 
conclusive. 

The Kentish-Town artesian well passed through the white 
chalk and gault, a shingle brand of old sedimentary and erystal- 
line rocks, ending on micaveous sandstones, at a high angle. 
Here the points of agreement with the French and Belgic 
sections were, firstly, the absence of the oolitic series ; secondly, 
of the lower cretaceous strata; and thirdly, the occurrence of the 
tourtia or shing!e brand, as in Vlanders and the north of irance. 

The artesian well at Harwich found the chalk resting in old 
clay slate, with clevage structure, and micaceous sandstones ; and 
from the presence of a Posidonia, may be referred to the culm 
series of the Rhenish provinces or of Devonshire ; in this instance 
there is a perfect agreement with the condition of surfaces which 
extend north from the Belgian coal-band. 

By the help of these points we can trace the arrangement of 
the old rocks beneath our south-east counties. The limiting 
boundary of the oolitic sevies and of the lower green sand lies 
south of London. The coal-trough conforms to the valley of the 
Thames and Kennet; older rocks still, such as those of the 
Belgian series, rise to the north; beyond which, at the distance 
of Harwich, the coal series is again brought in. 

The existence of coal beveath Blackheath is therefore not so 
great an immprobability as was once supposed, nor in the absence 
of the whole series of secondary formations, from the white chalk 
downwards, is its depth probably very great. 


* The reierenee here made is to 4 map which represented the physical 
features of Westeru Europe at the period of the coal growth. 5 

]nON-PLATED Smirs.—We understand that Sir Charles Napier’s 
theory of au iron-sided ship is to be put to the test at Portsmouth. 
The Alfred, a razeed line of battle ship, is to be fortified by iron plates 
stripped from the floating battery Glation, and to be moored in Por- 
chester Lake to undergo the tire of the Excellent. Would it not, 
however, be wise to experiment upon the Glatton in the first place ?— 
United Service Gacette. 
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FURTHER OBSERVATIONS ON SUBMERGING TELE- 
GRAPHIC CABLES. 

Arter the termination of the paper of the evening the president 

directed attention to some “ Further observations, explanatory 

of former remarks, on the subject of submerging Telegraphic 

Cables,” by Professor Airy, which were read. 

The importance of the subject and the urgency of time were 
pleaded as excuses for reverting to this matter out of due order ; 
and the desire to arrive at accurate instead of only approximate 
results had induced further experiments and new records of 
those results. 

It had been stated that the terminal velocity of the cable falling 
through water would not much exceed three feet per second ; 
this led to more accurate investigation, omitting no part of the 
resistance of the water, and the general result was, that for safe 
circumstances, when the angle of inclination of the cable on leav- 
ing the ship approached very near to the limiting or critical angle, 
the views expressed by Mr. Gravatt in a former discussion were 
correct; and the numbers given by Professor Airy in a former 
table were considerably too large; and for dangerous cireum- 
stances, when the cable on leaving the zhip was very little 
inclined to the horizon, the numbers in the former table were 
very nearly correct. Thus, the inequality in the amount of 
tension of the cable depending on the angle of its leaving the 
ship, was even greater than had been supposed ; and the neces- 
sity fur the severest caution in regulating the angle of delivery 
of the cable was even more urgent than had been stated. 

In order to present the results in the clearest form, a new 
table was prepared, on the assumption that the velocity of the 
ship was double the terminal velocity of the cable when allowed 
to fall freely in the water. The unit of measure was in all cases 
the weight of a piece of cable, whose length was equal to the 
depth of the sea as weighed in sea water. So that if, for exam- 
ple, the tension was expressed as 25, and the sea was two miles 
deep, the meaning was that the tension was the weight of five 
miles of cable as weighed in water. 
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The table would show the amount of tension in special cir- 
cumstances, as well as the increase of tension, or amount of | 
dauger which might be introduced by mismanagement of the | 
delivering apparatus. Thus, supposing the delivery to have been 
effected with a stray length of 0°236, and with a tension of ouly 
0°53, if by inattention to the mechanism the delivery was im- 
peded for atime, so that the stray length was dimivished by 
0°166, the stray length would be reduced to 0°070, implying that 
the tension was increased from 0°53 to 36°78; the only indica- 
tion of this being that the angle of inclination of the cable had 
been reduced from 26° 34’ to 11° 22’.. A vigilant watch on the 
angle of inclination of the cable was, therefore, of the utmost 
importance for its safety; and the mechanical arrangements | 
should exhibit vividly to the superintendent the slope of the 
cable on leaving the ship. 

As to the general characteristics of the curve formed by the 
cable : — 

In no case whatever was the convexity of the curve upwards. 

The speed of delivery being supposed as equal to the ship’s 
speed : 

Dividing the terminal velocity of cable, when falling freely in 
water, by the ship’s velocity, and finding the angle, of which 
this quotient was the trigonometrical tangent, gave the critical 
or limiting angle. 

The lower part of the curve approached in form to the common 
cateuary, but the inclination of the upper part to the horizon 
never exceeded the limiting angle. If the tension became 
great, the curve was nearly the lower part of a catenary of large 
dimensions. 

When the tension at the bottom was absolutely nothing, the 
form of the cable would be absolutely a straight, line lying at the 
limiting angle, with only a small tension at the point where the 
cable quitted the ship. 

In considering the speed of delivery, when it was greater than 
the velocity of the ship, it was observed, that as the speed of 
delivery was augmented, the tension was diminished, until the 
proportion of the speed of delivery to the ship's speed became 
the same as the proportion of radius to the course of the limit- 
ingangle. There was then no sensible tension in any part of 
the cable, which descended at the limiting angle, but depositing 
itself in folds on the bottom. If the speed of delivery was further 
augmented, the cable would descend in a serpentine form. 

In viewing the practical inferences, it was observed, that when 
the cable was weak and the sea deep, the cable should be 
delivered rather faster than the ship’s speed, by which means 
the cable could be safely deposited, so long as the ship continued 
in motion. If, however, the cable was strong, and the sea not 











deep, the velocity of the delivery need not much exceed the ship’s 
speed, but the angle of inclination should not be less than the | 
limiting angle. 

In case of the ship’s motion being stopped, and the delivery | 
of the cable being at the same time arrested, the tension of the 
cable would be much increased. 
the cable would be delivered out liberally, or the ship should be 
backed until the cable assumed a position not much inclined to 
the vertical. By this precaution, little or no length of cable would 
be lost, as when the ship again advanced, without paying out any 
cable for a short time, the depending cable would be quickly 


bottom. 
was taken as 1°00. 
The suppositions adopted in the preceding investigation were 





thus alluded to ;— 


If this occurred in deep water, | 
| certain inclination, on that part of the curve which was above the 


taken up into its former position, without any irregularity at the | 
The minimum tension, when the ship was stationary, | 





It was known, that with velocities so small as that of the cable 
descending in water, the resistance was expressed by the sum of 
two terms ; one depending simply on the velocity and the other 
depending on the square of the velocity, and when the velocity 
was very small, the former term alone need be considered, which 
had been the case in the present investigation. The Yesults 
obtained corresponded almost exactly with those due to a rather 
greater velocity of the ship. 

The cable was subject not only to motion transverse to its 

length, but also to a longitudinal motion and to the consequent 
considerable friction. No data being known for estimating this, 
it had been assumed as equal to the lateral resistance, at “equal 
speeds. Allowing for these, it was believed that the results of 
the theory promulgated were perfectly accurate. 
_ It had been stated that the strength of the Atlantic cable and 
its weight in water were such that it would beara length of 
about four miles and a half, or, as expressed in terms of the 
depth of the sea, about 2°00. Consequently the mode of delivery 
must be such, that the tension could never exceed the value 
200. This tension occurred so near to the limiting angle, that 
it would not be safe to trust to the delivery at the limiting 
angle, with a velocity equal to the ship’s speed ; but the delivery 
must be more rapid. Consequently the length of cable to 
be provided must be greater than the run of the ship. From 
all these considerations, it appeared probable that the prac- 
ticability of laying down the cable in the present year might 
depend principally upon the numerical value of the element, 
hitherto not ascertained, of the co-efficient of friction for a cable 
sliding endways through the water. 

In the discussion upon these observations, it was admitted, 
that it was only by mathematical investigation that a correct 
conclusion could be arrived at on this important question. The 
paper by Messrs. Longridge and Brooks, which was read at the 
meeting of February 10th, was based upon such an examination, 
the formule and calculations being given in extenso in an 
appendix. It was desirable that the mode of obtaining the 
results now recorded should also be placed before the members, 
in order that a comparison might be instituted, as it was believed 
that the difference in the conclusions could only arise from the 
neglect, in one of them, of some of the conditions of the problem. 

It was remarked that, in the paper before alluded to, the co- 
efficient of longitudinal friction, which was material, as it afforded 
the only means of diminishing the tension, had been introduced 
as one of the forces effecting the result. These forces were: 
first, the tension of the ship; second, the weight of the cable; 
third, the resistance of the water, which could be resolved into 
two forces, one at right angles, and the other parallel, to the 
cable, and acting by friction; and lastly, the horizontal tension 
at the bottom. The numerical value of the co-efficient of 
longitudinal friction had been derived from the experiments of 
Colonel Beaufoy, and was probably somewhat less than what it 
would actually be in the case uf the cable. The amount of 
relief to be obtained by the introduction of that co-efficient 
would be so small, unless the ship was progressing at a very high 
velocity, tbat, practically, it was not a desirable method of 
diminishing the effect of the tension. 

It was presumed, that the last column of figures given in the 
table, which was stated to be the stray length, represented 
the waste when paying out at the angles given in the first 
column, being the difference between the length of cable sus- 
pended and the horizontal length. The tangent of the limiting 
angle was stated to be equal to the ratio between the 
terminal velocity of the cable descending vertically and the 
velocity of the ship, when they were respectively 3 and 6 feet 
per second, and the cable was being payed out at the same rate 
as the ship was advancing. But the tangent of 26° 34’ was just 
one half, so that the table must have been calculated upon the 
supposition that the vessel was progressing, and the cable was 
being payed out both at the rate of 6 feet per second. The angle 
26° 34’ did not differ materially from that given by Messrs. 
Longridge and Brooks ; but it was not possible to imagine that 
any circumstance could arise in practice by which this angle 
could be reduced to 2° 5’, unless the rate of paying out was 
below that of the velocity of the ship, or the paying out was 
altogether stopped, in either of which cases the result must be 
to break the cable. 

It had been previously shown, that it was possible to lay the 
cable without tension at the bottom, and, at the same time, 
without waste or slack; and a formula had been given for 
calculating the amount of tension requisite to insure that result. 
It was argued, that if there was no tension at the bottom, the 
cable must descend in a straight line; and there were no forces 
in action to cause the cable to assume the wavy form in its 
descent, as represented in one of the diagrams. 

It had been stated, that the resistance of the water consisted 
of two parts, one of which was as the velocity simply, whilst the 
other was as the square of the velocity. The latter, which was 
the more important, and which was believed*to be very nearly 
correct, appeared to have been neglected in the present inquiry. 

It. was remarked that the views contained in the commuui- 
cation couid scarcely be considered applicable to the submerging 
of telegraphic cables. 

It was urged that the tabular statement could not be practically 
relied upon. The mathematical deductions might be accurate, 
but the premises could not be correct, and therefore the dedue- 
tions were valueless. There were certain obvious inconsistencies 
in the table itself, and the principle upon which it appeared to 
be constructed would lead to results that were irreconcilable 
with fact and experience, especially when the limiting angle 
approached the vertical, as then the tension 1 appear to be 
0-, whereas it must incontestibly be represented by 1’, that is to 
say, the weight of a length of cable (weighed in water) equal to 
the depth of the sea. , 

A series of diagrams exhibited the cable under a variety of 
conditions when being submerged. ‘These were explained; and 
it was shown that the general character of the curve was the 
hyperbolic, much resembling a catenary at the bottom, and going 
off towards an inclined asymtote at its upper extremity. The 
causes of irregularity in depositing, and the nature of these 
irregularities, were examined and explained. F 

The whole question of submerging a cable was a problem of a 
most complicated nature, far exceeding the complication of the 
motions of a planetary body through the heavens. The motions 
of any given point on the cable could only be expressed in terms 
of a certain curve yet unknown, which must be assumed to travel 
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| on, while the point assumed different positions on the curve. 


} point in question ;—a different, tension, with a dif 





The forces in action were—a certiin tension of the curve, with a 


ferent inclina- 
tion on the part of the curve below it ;—the weight of that portion 


| of the cable ;--the resistance to the lateral motion ;—and the 


resistance to the longitudinal motion ;—all these must be ex- 
pressed by means of a curve yet unknown. The investigation 
was very abstruse ; and if it had been anticipated that the caleula- 
tions would have been asked for, they would have been prepared ; 
they would now be put into order for presentation, and be laid 
before the Institution. 
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It would be observed, that the table was meant to apply to a ! 


very different case from that which had been assumed, and it was 
contended that to the circumstances described it was strictly 
applicable, as would be seen from the calculations, the details of 
which would be transmitted. 

After the meeting a model was exhibited of Mr. 0’ Neill’s Iron 
Telegraph for Railway Trains. 

An iron bar, extending under each carriage, was suspended on 
a pin a little from the centre, so as to make one end heavier than 
the other. The heavy end was securely held in a bridle, bya 
hanging latch ; whilst the light end, which also passed through a 
bridle, had a tongue which drew out from the bar, and reached 
under the latch fixed on the next carriage. By «lisengaging any 
one of the latches the heavy end fell, and the light end, in rising, 
threw up the next latch, and so on to the guard’s van, where the 
last light end was arranged so as to ripganalarm. A chain or 
wire could be fixed to each latch and brought into the carriage, 
so as to give the passengers, in the event of danger, the means of 
signalling to the guard. A duplicate set of bars on the other 
side of the carriage enabled the guard instantly to communicate 
with the driver, if necessary. ‘The end of each tongue had a 
rising point rivetted loose, so that the porter, when coupling the 
carriages, could put it in position for disengaging the la‘ch, in 
case the carriages should become detached by the breaking of the 
coupling chains. As the bars were not connected, any number 
of carriages could be taken off, or put on, at a station, by merely 
turning the loose point on the end of the tongue up or down. 
The cost of applying this apparatus, it was estimated, would be 
about thirty shillings per carriage. 





LIVERPOOL POLYTECHNIC SOCIETY. 
Tne concluding meeting of this society, previous to the summer 
vacation, was held on Monday evening, 10th inst., J. Boult, Esq., 
in the chair. 

The Secretary read a note from Mr, William Milner, inviting 
the members of the Polytechnic Society to witness the testing of 
his fire-resisting and holdfast safes, by burning. 

Mr. Maxwell Scott then read the following paper on 

THE VENTILATION OF SHIPS. 


In introducing to your notice this evening the subject of the ventilation 
of vessels, I shall, in order to enable you to arrive at some definite idea of 
the matter, divide it into four divisions. 

First. The necessity of ventilation. 

Secondly. The reason why Mr, Schiele’s fans were adopted. 

Thirdly. Their adaptation for the purpose. 

Fourthly. I shall give you some instances where they have been suc- 
cessfully used, and for what purpose they are adapted, 

I think the time has arrived when no one will question the desirability 
of having a thorough system of ventilation, whether on shipboard, or in 
dwellings and public buildings; but, as I have only to treat of ventilation 
on shipboard, I shall confine my remarks to that alone. The necessity of 
ventilation in passenger steamers may be instanced by the loss of life that 
occurred on board one of the steamers crossing the chanmel a few years ago 
from Cork to Liverpool, with a large number of emigrants. A violent 
storm sprung up during the night, and the captain, fearing that the 
alarmed passengers would interfere with the sailors, and render it difficult 
to work the ship, sent them all below into the hold, and covered them 
closely down with the hatches. The imprisoned passengers soon found they 
were suffocating, and called and knocked loud'y for help, but their cries were 
either unheard or disregarded. In the morning the hatches were removed, 
and, to the horror of the captain and crew, the hold was found half full 
of dead bodies aud dying people, instead of containing living men and 
women, Such are the fearful consequences which follow when human 
beings are forced to breathe the same air over and over again, and we can 
easily imagine such will be the case when we know that each person 
requires about 380 cubic feet of air per twenty-four hours, and vitiates or 
renders unfit for breathing 60 cubic feet, so that if a person were shut up 
in a room 7 feet high, 7 feet broad, and 7 feet long, the doors and windows 
fitting so tightly that no air could pass through, he would die, poisoned by 
his own breath, in a very few hours. In twenty-four hours he would have 
spoiled all the air, and converted it into poison, provided he could have lived 
therein so long. The Black Hole of Calcutta is another instance where 
loss of life has occurred through similar means. Who, that has seen the 
unloading of one cattle steamer, but must have seen the jaded appearance 
of the cattle when unloaded out of their holds, and their gasping for 
breath, as it were, owing to their confinement during the passage; 
and where no means of ventilation exist, it often occurs that many 
of the cattle die during the voyage. If human beings cannot exist 
under these circumstances, we cannot expect that cattle can do so, as 
it is stated that they require about thirty times the quantity of air required 
by a human being. I think I need hardly adduce any more instances 
of the absolute necessity of ventilation. I shall now proceed to show 
how the particular method I shall have the pleasure of explaining to you 
came tobe adopted. Some twelve months since one of these fans was used 
on board one of the City of Dublin Company's steamers, for the purpose of 
supplying air to the furnace of the boilers, where the firing-room was much 
confined. When thus employed the fans drew the air from over the deck 
through a trunk, which passed down close to the bulkhead that divided the 
engine-room from the hold, and discharged it in front of the furnaces. It hap- 
pened that the vessel had taken in as part of cargo a quantity of casks, 
containing chloride of lime, for Belfast, and a short time after the vessel 
had sailed on her voyage some of the casks which contained the chloride of 
lime gave way, and the contents getting wet, produced a gas and vapour 
which, on issuing from the hold through the hatchway, caused alarm, and 
on attempting to go below to know what was the matter, it was found im- 
possible to get down from the suffucating smell produced by the gas and 
vapour, which appeared on the increase. Under these circumstances the 
commander was on the point of putting the vessel about to return, when it 
eceurred to the engineer to open a communication with the hold and the 
interior of the trunk through which the fan drew the air from over the 
deck to supply the furnaces, at the time closing the top of the trunk. This 
being effected, the fan drew the gas and vapours out of the hold, and so 
effectually did it do its work, that in less than twenty minutes the hold was 
cleared and examined, and the cause of the alarm ascertained, which 
turned out to be as already stated. This incident suggested a new applica- 
tion of the fan, namely, to the ventilation of the vessel's hold by exhaustion. 

The discovery having first been made on the City of Dublin Company's 
steamers, they were the first to adopt it, and are now using it in all their 
cattle vessels effectively. Ventilation has generally engaged the attention 
of the managers of steam companies, particularly when the trade consisted 
in the conveyance of live stock, and from time to time various mechanical 
means have been tried, but were generally attended with difficulty in ob- 
taining favourable results, owing to the varieties of weather to which 
Steam vessels are subjected, and the means only hitherto used, namely, that 
of large funnels for fresh air to pass down them into the holds, thus de- 
pending on the difference in the balance between the vitiated and the fresh 
alr to produce the ventilation required, but which has never yet satisfac- 
torily eftected what was necessary, owing to the want of a quicker action ; 
nor could it be expected, as it frequently occurs that there are three or 
four scores of fat cattle intended for the butcner'’s market confined in one 
hold, and each beast requires not less than 15 cubic feet of fresh air per 
minute to support itin a healthy state. Instead of a healthy atmosphere be- 
ing in the hold where the cattle are placed, some idea may be formed of it 
from the fact that from the air that has been used by the cattle, and the 
heat and perspiration of their bodies in such confined places, the bullock 
men cannot frequently go amongst them to attend to their wants, parti- 
cularly in stormy weather, at which time the vitiated state of the air in the 
hold is such that when the men attempt to approach the cattle at the 
furthest part with the lamps, the lights will riot burn. Such is or was the 
poe the atmosphere in the holds of most of the cattle vessels, previous 

troduction of the i d pleasu 
explaining method [ shall have the re of 

The plan adopted of ventilating the holds of vessels is by having tubes 
or air-trunks carried from the fan to the upper portion of the holds, 








These trunks have several openings in them, and are so arranged that, by 
means of a valve or damper, the air can be drawn from any portion 
of the holds, or from one alone, or from any division in the holds, 
so that the party in command can ventilate the whole of the holds 
or cabins, or any portion of them, at pleasure The fan is one of Schiele's 
patent, and is driven by one of his rotary engines; and they are fully 
capable of performing the duty, I will now state the quantity of air that 
can be drawn out per hour when the hold is not tightly closed. The 
middle-sized one, with 





Pressure. Nominal H.P. Cubit ft. per hour, 
Bid. cccccccccccccccs O88 .cccccceccscccce Fb,0 
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The smallest size of engines are made with a double fan, 7 inches in 
diameter, and will deliver 25,000 eubic feet per hour, with 10 lb, steam 
pressure; power, }-horse nomiral. 

The adjusting of the steam-cock will regulate the speed of ventilation. 
The fans can generally be driven by }-ib. pressure of steam. The greater 
the pressure employed the greater is the useful effect of the steam, as the 
expansion of the steam is carried to the fullest extent, without any draw- 
backs for very high pressure, as found in cylinder engines, These fans are 
made of a large size for propelling air to the firing-room of vessels, and 
will propel it with 







Pressure, Nomina! H.P. Feet per hour. 
5l Ss 
10,, 40. .- 360,000 
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I think the above statement will show that the fans are capable of draw- 
ing ont any quantity of air that may be required. I have here the cubic 
contents of the holds of one of these vessels, to which the fans are applied, 
and they contain 52,920 cubic feet, so that by using the lowest speed we 
can change the air in one hour—by the highest speed in 24 minutes. It 
may be asked, how is the air to come into the hold when thus exhausted ? 
It is a well-known fact that it is scarcely possible to keep any place per- 
fectly air-tight, and that dv as you will air will find an entrance. Where 
these fans have been used, it has been found that the air passing down the 
hatehway is sufficient; but when such is not the case, iron tubes can be 
passed from the deck down to the bottom of the holds, and the hold being 
exhausted, the air will pass down the tube to supply its place. That the 
fans are fully eapable of perforwing any amount of exhaustion that may be 
required, I think the above figures will have shown. I now come to some 
of the results that have already been produced, and also state te what pur- 
poses the fan can be applied. It has been found that in the vessels where 
the fans have been applied to exhaust the steam arising from the bodies of 
the cattle, and the vitiated air they had used from the holds, which, it is 
well known, lodges itself at the highest point it can get to, and in the holds 
of ships has no means of getting off, therefore exhaustion only can 
remove it, which being removed the holds are immediately supplied 
with a pure atmosphere, and the cattle, which were before all but 
suffocated, are relieved, The apparatus being kept at work all 
the time the cattle are on board, they are continually breathing 
fresh air, and when landed are as fresh as when just coming from 
the field. Such being the experience since these fans were used, it 
requires but iittle to show that if it is possible to ventilate the hold of a 
vevsel when full of cattle, it is comparatively easy to ventilate the hold of 
an emigrant ship, where the quantity of air required is not a tithe of that 
required for the cattle ship. It has been found that one of these fans can 
easily ventilate a vessel, having nearly 150 head of cattle on board, under 
the most unfavourable circumstances; and that by rezulating the speed of 
them, it can be made to suit a larger or smaller numter. 

I was much struck by reading an account of the method bees have of 
ventilating their hives. It is as follows:—* Here is a hive, I see, crowded 
with the busy insects. There must be many thousands of them dwelling ina 
space that cannot, at the most, more than equal a couple of square feet, 
and there is not a single window in the straw wall, or opening of any 
kind, but the low, half-choked entrance. 

“ These bees certainly need to breathe every bitas much as men and 
women; and what is more, they manage to breathe ten times better than 
you do at night. Notwithstanding all the crowding there is within their 
close dwelling, the air never gets into that poisonous state which the air of 
your sleeping-rooms becomes by the morning. The bees take care that it 
shall not be so Just bend down your ear, and listen near the hive for a 
minute; do you hear that incessant low humming? That is caused by 
the bees hard at work making an artificial wind. It is the sound of a 
couple of score broad stiff fans flapping to and fro with great rapidity. 
Look at this piece of thistle down near the door of the hive, and you see 
it is blown away from it by a steady draught. If you could see through 
the straw walls, you would discern twenty little sturdy fellows, holding on 
to the floor of the hive with their feet, just within the door, and flapping 
their wings backwards and forwards without a moment's pause. This is 
the appointed band of air purifiers, plying their business tor the good of 
the entire community, and wafting a fresh breeze constantly through the 
hive. The bees take it in turn to carry on the necessary labour, and some 
of them are always at it. It has been ascertained that air taken from the 
inside of a crowded hive is quite as pure as the fresh air that floats in the 
open space around, so perfectly do these little earnest workmen accomplish 
their purifying task.” 

I think that the method I have been explaining to you this evening bears 
a very close resemblance to that of the bees, but whether it is the best 
method of ventilation I am unable to say; but it is a step in the right 
direction I am certain, as the results which have occurred fully testify. 
There are numerous applications to which the plan may be adapted, I 
will mention a few:— 

For ventilating the holds and cabins of ships. 

For cooling tiring rooms, especially in hot climates, 

Blowing the furnaces in gun-boats, and to avoid the necessity of funnels. 

To urge deficient draughts, 

Exhausting the explosive gases in coal vessels, and noxious smells arising 
from cargo in the holds of ships. 

The advantages this fan possesses are:— No gearing, only two working 
parts, and entirely covered in; small in size, complete in itself, easily fixed, 
and makes no noise, and the attention required is very little. 

I trust, in conclusion, that I bave given a lucid statement of the method 
proposed, and have shown its perfect applicability to the numerous purposes 
I have enumerated. 

The days in which we live are famous for those numerous adaptations of 
science to ameliorate the condition of mankind—especially of those whose 
occupations compel them to work in a vitiated atmosphere, and of those 
who are compelled to live in close and confined situations, I think it needs 
but little proof to show that our sailors and firemen are compelled to work 
and live in ciose, heated, and contined places, especially in bot climates ; 
and should the discussion which I hope will follow this paper lead to the 
adoption of this or auy other method of ameliorating their condition, great 
good will have been obtained. It affords grest pleasure, I think, when we 
consider what good has already been obtained by the introduction of ventila- 
tion in our cattle vessels ; and it shows that our merchant shipowners are 
not insensible to the advantages obtained when they see a feasible plan of 
having their vessels ventilated; and I trust their example will go a great 
way to induce others to follow in their steps. And if the Polytechnic 
Society of Liverpool, by bringing these matters before the public, does 
tend in any degree to ameliorate and improve the condition of those by 
whom, in a great measure, Liverpool has attained such an eminence in the 
mercantile world, we shall have reason to feel that our labours have not 
been in vain; and I again repeat the hope that the discussion that is to 
foliow will tend in a greater degree to accomplish this desirable end, 





Mr. Scott explained the principles of the invention by means of 
a working model illustrating the action of the fan in the centre 
of a ship. 

Mr. Dawson asked if the apparatus had been applied to any 
vessel which had not a steam engine. 

Mr. Scott was not aware, but there would be no difficulty in 
attaching it to any vessel. 

Mr. Mondel asked if the patentee recommended its being fixed 
on the upper deck. 

Mr. Scott said in steam-vessels it was placed on the same level 
as the engine, 





Captain Campbell suggested the use of a smal] boiler instead of 
clock work, which he thought, would soon get out of order. ‘ihe 
boiler could easily be connected with the galley. Steam cranes 
were worked in this way. 

In answer to a question from Mr. H. P. Horner, 

Mr. Schiele said the machine might be worked at its hizhest 
speed by a boiler of four horses power, occupying a space of 
about three feet by five. He could not say what the consumption 
of fuel would be. 

Mr. Monde]: About seven ewt. per day. 

Mr. Horner said, it was quite evident that the invention was 
most important in its application to emigrant slips, and therefore 
it was of consequence to kauw how much space the necessary fuel 
would occupy on a long voyage. 

Mr. Sehiele observed that the proportions he had mentioned 
applied to veasels carrying cattle. Emigrant ships would not 
require more than a fourth part of the same quautity of air. 

Mr. Brown remarked, that if the amount of power required was 
so small, the emigrauts themselves might work it. 

Captain Campbell thought they would not be able to keep up 
the speed in that way. 

Mr. Hazard considered that the great power of the fan 
depended upon the enormous speed. Ata low speed it would 
not be effective. If a small fan were used the crew and pas- 
sengers night turn it; but they could not turn Mr. Schiele’s fan. 

Mr. Horner imagined that if they wanted to exhaust a cert.in 
number of cubic feet of air by means of a fan, they would have 
to ewploy the same amount of power, only in the one case ata 
low speed, and in the other at a bigh one. His own opinion was, 
that it wou'd be unwise to depend upon hand power, inisimuci as 
it might happen that when it was most required, as in a gule of 
wind, it would not be available. 

Mr. Scott could testify, from his own experience, that double 
the quantity of metal could be melted by one of Mr. Schieic’s fans 
than by the ordina:y method. 

Mr. Schiele explained the peculiarity of his apparatus, which 
required a rapid motion which could only be properly given by 
steain. 

Mr. Horner: That is the strongest argument against the 
employment of manual power. 

At the suggestion of Mr. Hignett, 

Mr. Clarke, of the City of Dublin Steam.packet Company, rose 
to offer a few practical observations on the subj.ct. These fans 
had been introduced into the vessels of the City of Dublin Com- 
pany, and the result was everything that could be desired. In 
the holds of some of the steamers a very muca larger number of 
cattle could be carried than formerly. Tue bullock-men could 
attend upon them better, aud their lamps would buru in places 
where they would before have been put out. In parts of the 
hold where at one time they could not have been carried at ail, 
they were now brought over in good condition. ‘The strongest 
proof of the benefit derived from the use of the apparatus was, 
that the men who drove the beasts inquired, before they shipped 
their cattle, which vessels had the fans, and they would only use 
them. The consequence was (hat, instead of the cattle tying 
down exhausted when they were landed at Liverpool, they were 
fresh and ready for their journey. When he was at Seuthamp- 
ton he had an interview with the manager of the West India 
Mail Company, who told him they had tried every species of 
ventilation, and found them all, to a great extent, failures. He 
said he had no doubt whatever that the apparatus would 
eventually be applied to all sea-going vessels carrying passengers 
or cattle. 

The Chairman hoped the City of Dublin Company would 
extend the benefit of the invention to passengers as ell as cattle, 
as he nad frequently experienced the incunvenience of a want of 
ventilation on board their vessels. 

Mr. Schiele mentioned that the Coalbrookdale Irou Company 
had several of the macuines ia use at their works; they were 
turned by hand, an | gave great satisfaction. One lad ouly was 
ewployed in turning. 

Mr. Mondel asked the cost of the machine. 

Mr.Schiele said £40, £60, and £120 for the fan and machinery, 
without the boiler. 

Mr. Hill asked if the machinery was applicable to the scutch.. 
ing of cotton, 

Mr, Schiele: Decidedly, It was at first tried in a wrong way, 
and given up, but it had since been brought into use aguin. 

Atver some further conversation the thanks of the Society 
were voted to Mr. Scott aud Mr. Schiele. 

SCREW PROPULSION. 

The next paper was one by Mr. P. Browne, explaining his 
invention for the improvement of screw propulsion. The object 
of the invention was to produce increased seed, to reduce the 
wear and tear, and to diminish the loss of power. ‘The principle 
of it was a combination of different blades moving in dillevent 
circumferences. ‘lhe inveutor explained his patent by reference 
to a model and a diagram. He also exhibited a model of a bear- 
ing for the screw shaft, intended by a moditication of the 
universal joint to prevent the heating of the brass and to ease 
the action of the shaft. Vertical motion was alowed by a kind 
of ball and socket arrangemeut at the bottom, and lateral motion 
by the same arrangement at each side. 

A somewhat irregular discussion ensued, in which Mr, Scott, 
Mr. H. P. Horner, Mr. Hill, Me-srs. Matthews, Mr. Baker, and 
other gentlemen took part, and advanced decided objections to 
Mr. Browne’s plans. With regard to the bearimg, it was urged 
that it would either have no motion at all, or, if it had, it would 
be a disadvantage, inasmuch as screw shafta could not be tuo 
firmly fixed. The weight of the shalt, it was contended, would 
either break the step, or find a solid body in the pedestal. Mr, 
Mondel aad Captain Campbell, on the other hand were of 
opinion that the play of the ball would be of advantage where 
there was anything not quite true. Mr. Schiele pointed out that 
the only recommendation was in the ball at the bottom of the 
bearing, and that was not new. 

The thanks of the society were voted to Mr. Browne, who was 
advised to submit his inventions to the test of experience, 

BURCH'S SCREW. 

At the request of the Secretary, Mr. Mondel stated the result 
of the application of Burch’s screw to towing purposes. It had 
been tried in a vessel called the Result, of fourteen hurses power, 
which had towed two vessels of 60 tons exch, from the Duke's 
Dock to Runcorn, in 1h. 39:n. She had passed on her way, two 
buats of 50 horses power, one towing four avd the other three 
vessels. Ou Saturday, with the wind about N.N.K, and a 
moderate flood tide, perhaps two miles and a half aa hour, she 
towed a brig to sea drawing 134 feet fure and aft, at the rate of 
about four miles an hour through the water. This showed what 
was to be done by screws, which, he thought, would ulti- 
mately put paddles out of use. The consumption of fuel was 
rather over three tons per week, working six daya of twelve 
hours each, or seventy-two hours per week, He objected to the 
use of horses on canals, and thought steamers would supersede 
them. 

At the conclusion of Mr, Mondel’s remarks the society ad. 
journed till September. 
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Tus ingenious rather than useful invention for using the same steam 
twice, by G. F. Lomb 1d, eng: veer, of Paris, consists in working two 
pistons simultaneously nto the same cylinder, also in a mode of 
coupling the two eylinde:s and in combining them with a fly wheel 
which admits the steam th ugh its centre, so that after the steam 
has left the cylinders i ma _— ssue from the periphery of the wheel 
and act upon certain incline! anes similar to those used in water 
wheels; these inclined planes being arranged in the inside of a box, 
which encloses the tly wheel. 

Fig. 1 shows a vertical section of the engine, and Fig. 2 an elevation 
of the fly wheel taken from the oppesite side of Fig. 1, one side of 
the box m being removed in order to show the fly wheel o and the | 
stationary paddles x ‘This engine consists of two cylinders a, borne | 
on two uprights 4, which support the entabla:ure ¢. ‘Lhe beams g are | 
also jointed to two connecting rods A, which at their opposite ends are | 
conn: cted with the knob or projection of the crank i by a cross bar | 
6! connecting the uprights 6 to 6%, and at the other end the shaft 7 | 
bears on the support kA pulley is keyed on the shaft 7 by means of | 
a strap, which transmits the power of the new engine. Between the two 
bearings the shaft 7 passes through a cylindrical box m, bearing on a 
sup: ort m!, which box m is provided in the interior of its circumterence | 
with certain inclined paddles a (Fig. 2), in the centre of which a tly 
wheel o turns, keved on the shaft j, ani’ which has on its periphery a 
notch o', communicating by a pipe p with the interior of the shaft 7, 
made hollow tor the purpose of admitting the steam which issues 
from the cylinders a. ‘Two boxes g, enclosing the slides 7, admit the | 
steam from the boiler through the pipes s, and an eccentric ¢ mounted | 
on the shaft 7 causes the steam to be alternately distributed into the | 
cylinders a, and to be forced out through the openings v by means of | 
the rods wv, thence to start through the pipe p into the notch ot of the | 
fly wheel 0, in order to act upon the stationary paddles n; the steam 
atter that escapes through the pipe n? into the atmosphere. The steam | 
coming from the boiler separates the pistons ée in the cylinders a, in | 
which the steam expands. Whilst this movement is taking place, the | 
pistons of the opposite cylinder come near to each other, and the | 
steam is introduced between them; the steam of the first cylinder | 
passes through one of the pipes u into the pipe p, and issues from the | 
circumference of the fly wheel o through the notch 01; on coming out | 

| 
| 
| 
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it acts upon the stationary paddles n, thus causing the fly wheel to 
turn in the direction of the arrow, which is the same that is imparted 
to the shuft 7 by the crank i, which receives it from the connecting 
rods A, linked with the beams g operated by the connecting rods f and 
the pistons e. 


LEIGH’S IMPROVEMENTS IN MACHINERY FOR 
SPINNING AND PREPARING COTTON, 
PATENT DaTED Ist Ocroben, 1857. 


Tus invention, by Evan Leigh, of Manchester, consists of an ex- 
tension of the improvement patented 2nd Sept., 1857, applicable to 
hollow top rollers, turning upon stationary spindles used for drawing 
cotton, &c., and which consists in making the spindle taper at each 
end, so that the ends project in a taper form from the end of each 
boss, the latter being wel] polished and countersunk by the inner edge 
being rounded; the object of this arrangement being that, vhen the 
lubricating matter is put on either taper end of the stationary spindle, 
it immediately tows to the under side or edge, and the woment it 
comes in contact with the countersunk edge of the boss or reller it is 
drawn into the interior, and lubricates the spindle and roller at the 
precise place where it is required, thus preventing waste. ‘The present 
myention consists in applying the same arrangements to many other 
purposes, such as horizontal shafting, on which drums or cylinders are 
tixed journals working in a horizontal position, spindles, 





ndles, axles, and 
wherever lubricating matter has to be applied to machinery working 
horizontally. i . ” 
Fig. 1 is a longitudinal section of an improved card evlind rplaced 
upon the improved necks or bearings. Fig. 2 isa transverse section 
of part of the cylinder where the two parts or drums are joined toge- 
ther; and Fig. 3 is a half end view showing the boss and arms; Fic. 
4 represents an improved stud fora wheel or pulley; and Fig. 5a 
section of a horizontal shaft constructed according to the present in- 
vention. In Figs. 1, 2, and 3,@ is the card cylinder cast in halves, 
and consists of the two drums 4, of half width, each drum having the | 
armsc at one end only, The joining in the middle of the evlinder is | 
shown at d, and the two parts are firmly held together by the tie 
rods e, which pass through and are rivetted into the arms ¢ of the | 
drums. The joint d is turned of a V-shape, so that the two parts of 
the cylinder may tit closely and firmly together. The peculiar form | 
of the axles or bearings of the cylinder shaft f are shown at g, in- 
tended to retain the vil or lubricating matter on the bearings. ‘These 
arrangements alford the means of forming card cylinders of metal as | 
, light as the ordinary bay wood cylinder and bolted lags, and also pre- 
venting the great defect arising from the ponderous weight of the 
cast-iron cylinders at present in use. In Fig. 4, A represents a section 
of a wheel or pulley, having its boss rounded or bell mouthed as at i, 


a, 


_ 





CPt rraarte FPP ete hele 


b 


(7h 


OLLLRLPL LE! LLDPE EEE EERE 


i 


il VSS 


a 


the pulley working upon a stud / tapered at its end /, upon the prin- 
ciple of the patentee’s top rollers before referred to. If oil is dropped 
on the end of the stud from an oil can spout m, it immediately flows 
by the effect of gravitation to the under side, as shown by the dotted 
lines n, and flows down the inclined or tapered end of the stud 
towards the rounded, countersunk, or bell-mouthed end 7 of the boss 
of the pulley, and the moment it comes in contact with the boss it is 
drawn in, having no tendency to work out again even if the stud be 
held in a vertical position. In Fig. 5, 0 is a part of a horizontal shaft 
taken at the bearing, and placed in bell metal or other steps p, the 
ends of which are dished or bell-mouthed as at q, similar to the boss 
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| of the wheel or pulley in Fig. 4; the shaft on each side is turned 


down so as to furm the inclines 7, tending inwards towards the 


| middle of the bearing, or a bush put on tapered at the ends so as to 


increase the diameter at the bearing. If oil is put in the ordinary oil 
hole s, through the top cap and step, it will be maintained in its proper 
place, thus keeping the shaft in a more certain state of lubrication, 
and saving oil, at the same time dispensing with the usual oil drippers, 
The shaft 7 of the card cylinder is furnished with inclines or tapers, 
and the steps or bearings dishes or bell-mouthed at the ends similar 
to those just described. 





FRASER’S MODE OF LUBRICATING SHAFTS, 
PATENT DATED 30TH OcToBER, 1857. 


Tus invention, by J. B. Fraser, engineer, of Kenilworth, consists in 
lubricating journals or bearings, by means of an endless chain or 
band passing around the bearing shafts, the lower end of the chain 
dipping into the oil, and carrying up portions of it as it is moved by 
the motion of the shaft upon which it rests. The size of the chain 
determines the quantity of oil carried up. 

Several applications of the invention are described in the patentee’s 
specification, but it will suffice to describe the two following ones:— 
Fig. 1 represents in side elevation (partly in section) of a horizontal 
screw lubricated according to this invention. An endless chain s is 
hung on the screw ¢; the chain raises oil from the reservoir u, and 
deposits it on the screw ¢; the oil being carried by the screw ¢ into 
the screw boxes v, v. Fig. 2 shows the application of the invention 
to the beam of an ordinary steam-engine or other body having an 
oscillating motion on an axis. The beam i oscillates upon the axis a, 
A double ratchet wheel } turns upon a pin c on the end of the shaft a. 
A pall or click d is fixed on the end of the shaft a, and a second pall 
or click e is fixed on the upper brass f. . The click d engages with the 
smaller ratchet of the wheel 4, and the click e engages with the 
larger ratchet of thewheel &. As the shaft a moves in the direction of 
the arrow, the larger’ratchet b moves in the direction of the arrow 
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under the pall e. When che motion of the shaft a is in a direction con- 
trary to that of the arrow, the motion of the:ratchet 4 with the axis a 
is prevented by the pall e, the pall d sliding over the teeth of the 
smaller ratchet 6. When the shaft @ resumes its motion in the direc- 
tion of the arrow, the pall d forces round the ratchet wheel, and there 
is thus produced an intermitting motion in-one uniform direction in 
the ratchet. The endless chain g passes over a drum, moving with 
the ratchet wheel 4, its lowerend dipping in a reservoir h, containing 
oil. By the motion of the chain, oil is raised from the reservvir,, and 
deposited on the upper side of the drum, from whence it passes to the 
shaft a, and passes between the shaft and the brasses in which it turns. 
In applying the invention to the axes of beams, the chain is some- 
times hung on the shaft, and a pall attached to the bearing. The 
pall presses upon the chain, and allows it only to move in one direc- 
tion. The chain is thus made to have a progressive motion in one 
direction, similar to that of a ratchet wheel under like circumstances, 
and by dipping into the reservoir to raise oil therefrom. The ar- 
rangement adopted for lubricating ordinary revolving shafts, accord- 
ing to this invention, is that of simply hauling the chain over the 
shaft, as seen in Fig. 2, but the ratchet wheels are of course not re- 
quired in such cases. 





New Licgutuovse.—A lighthouse is to be erected on the Hanois, 
a group of rocks to the south-west point of Guernsey. 

Tne Arvantic TeLteGrarpH—OTHER ARRANGEMENTS.—From 
Newfoundland there is a telegraphic communication with New 
Orleans, distant 3,710 miles, following the course of the wire, and 
when the Atlantic cable is laid direct communication can be obtained 
with Constantinople, thus uniting the four continents. It is caleu- 
lated that a message leaving the Turkish capital at two o'clock, say 
on Monday afternoon, will reach New Orleans at six o’clock the same 
evening. The first message from Constantinople direct left on Sunday 
evening, May 2, at 11°45, and arrived in London at 8°57 in the evening 
of the same day, London time, beating the sun nearly three hours. 
The departure of the ships on the experimental cruise wilt probably 
take place on the 25th inst.. Mr. Whitehouse, the company’s.elec- 
trician, proposes to use on board each ship a battery which shall be so 
arranged as to throw a current constantly into the wire, and thus keep 
it what is termed “permanently charged” by ‘current equilibrium.’ 
By this means either vessel will, it is expected, be able to ascertain at 
ay time if the wire is receiving a current from the other without 
waiting for a definite signal. When the wire is completely established, 
the current to be employed will be thus produced by induction coils 
(Whitehouse’s patent), which is said to have more than double that 
by voltaic power. It is stated that Hull is to be the great intermediate 
station of the Transatlantic and British and Irish Telegraph Company 
for the transmission of messages between America and the continent 
of Europe. A four-wire cable is now being laid in the neighbourhood 
of Hull for this purpose. London, Liverpool, Manchester, and Glas- 
gow will be placed in direct communication with Hull, as well as 
with Valentia, on the Trish coast, whence messages will be received 
from America. Communications intended for the Continent will be 
forwarded direct to Hull, and thence along the cable now about to be 
carried vid Withernsea to Spurn Point, where it leaves the British 
Isles and passes directly across the North Sea to Caxhaven, cat the 
entrance of the Elbe, aud thence by land to Hamburgh, the principal 
terminal station on the Continent. Mr. Powell, one of the company $ 
engineers, has been in Hull preparing for tbe tran of | ges 
by sound, the vibrations bemg produced by strokes upou a fine-toned 
bell, entirely dispensing with the use of the needle. It is ex pected 
that the communication between New York and Hull will be completed 
by July next. 
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WILLWAY’S GAS VALVE. 
PaTENT DATED 2ND OcTOBER, 1857. 


Tuts invention, by J. 8. Willway, gas engineer, of Bristol, consists of 
an apparatus to act asagas valve. In the illustration, which shows a 
vertical section of it, a is the ferrule or collar, into which the mouth 
of the gas-supply tube screws, and which rises inside the metal cup } 
containing the mercury or india-rubber. The ferrule a receives the 
cone ¢ carried by the valve d; outside the cone is a ring e, which 
enters the mercury or which presses against tbe india-rubber, forming 
a tight joint; fis the second cup for containing mercury, and g is the 
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rod which rises from it; A is the cover in which is the aperture i, for 
the passage out of the gas to the burners or elsewhere. The bottom 
part y.of this.cover enters the mercury. or presses against the india- 
rubber in the cup }, while its fange & rests upon the upper rim /, and 
the parts are held together by the screws m, m. From the top of the 
cover A descends the pipe », through which the rod g passes, and 
which dips into the mercury in the cup f to prevent the escape of the 
gas. By raising and lowering the valve d by means of the rod g, the 
supply of gas through the outlet i can be shut offor regulated at will, 
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NEIL’S SAFETY STIRRUP. 
Parent patep 9TH Ocroper, 1857. 
Tuts is an American invention, communicated to W. E. Newton, of 
Chancery-lane, London, and consists in a novel mode of constructing 
stirrup irons, and of attaching them to the stirrup strap, so that, 
should the rider be thrown from his horse and his foot be held in the 
stirrup, it will instantly become detached from the strap, 








The illustration shows the improved stirrup and its strap detached, 
and illustrates the effect produced by pressing the lever frame D 
backwards, which draws out the pin C, which liberates one end of the 
strap bar A, thus letting the strap K, slip from the strap bar ; B is arivet 
or screw which allows the piece A to work freely at the joint. When 
the lever frame D is drawn back by the foot getting fast, the pin C 
must. be drawn out and: free one end of the pin A, thus causing the 
Stirrup to fall along with the foot from the strap. The lever frame 
D is kept always (when riding, &¢.) out, and the pin C consequently 
in, by,a helical or other suitable spring s. The lever frame D should 
work freely at the joints, and for this purpose the stirrup may be pro- 
vided With any suitable bracket projections G, to receive a fulcrum 

nF, For military and some other purposes it may be to 
lave the lever D shielded from blows .caused by other stirrups,or 
anything striking it backwards while the rider is seated; and fur this 
purpose side pieces may be added to the stirrup. 


Rauway Accwrxr—On Wednesda 
r Ac _ sday afternoon the Southport 
express train of the Lancashire and Yorkshire Railway, leaving Man- 
chester at 4 50 p-m., ran off the rails ov reaching Appiey-hridye, near 


Wigan... Fortunately i j 
- P hota single , iy | 
slightest injurv. 8 single person im the train hed received the | 





MARMET’S ROAD-CLEANING MACHINE. 
PaTENT DATED [TH Ocroper, 1857. 


Tuis invention. by a Mr. Marmet, but communicated to Michael 
Henry, of 77, Fleet-street, consi-ts of apparatus for cleaning roads. 
Fig. 1 is a side view, and Fig. 2a plan. of the machine, and Figs. 
3, 4, and 5, views of the scrapers, &c., detached; a, a, b, 6, are a set 
of scrapers overlapping one another, the two end ones being inclined, 
the better to gather the mud towards the centre and preclude its 
escaping at the sides; dis a shaft or axle supporied on wheels e, e; 
all the'serapers are separately connected by shank arms z to the axle d, 
but soas to be free to move or turn to a certain extent on it, and thus 
rise and fall independently, while they also have a certain lateral play 
or oscillation on a horizontal axis I, and thus accommodate them- 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Corr: spondents.) 








THE ANCHOR CONTROVERSY. 

Str,—Under the above heading, a paper was published in your 
last number, emanating from the“ Master-Smith of her Majesty's 
Dockyard, Chatham ;" but the writer, G. Cotsell, is so well known 
for his partisan views and statements that I need on!y refer you 
or your readers to the editorial remarks in the Z'imes on his 
evidence before the Chatham Election Committee, for a just 





selves to the various undulations of the roadway; Jf, /; are: ferrul 
























































appr of the man, apart from his responsible office. 

From ¢haritable motives I shall attribute to him utter 
ignorance of the subject upon which he has presumed to write— 
vis., that the Admiralty anchors can be made in the dockyard at 
about 458. per ewt.—chain cables being about 20s. per cwt. 
dearer, say 65s, ;, whereas the market price of the latter is 14s. per 
cewt. only, and the contract price 73s. per cwt., for an Admiralty 
anchor of 95 ewt., or such as would be apportioned to cables 2} in. 
diameter. 

A return has been ordered by the House of Commons for 
copies of all reports on Trotman's anchors, and Mr, Cotsell has 
been pleased to state that “many condemnatory reports exist 
from officers of high standing and eminence in their profession, 
who emphatically deelare they have no confidence in them, this 
anchor having failed on several important occasions.” 

1 am sure it will be.readily conceded that so gratuitous and 
authoritative a statement coming from an official source should 
have some foundation in fact. , I therefore call on Mr. Cotsell to 
substantiate this bold assertion, or, in fact, to adduee any other 
than the most flattering testimonials confirmatory of the com- 
mittee’s report as to the merits of Trotman’s anchor ; and failing 
in this, I do hope the columns of your highly respectable journal 
will hitherto be closed to any communications coming from such 
a source. 

I will simply repeat here that the Himalaya, 3,550 tons 
burthen, was supplied with navy-proof chain cables of 2} in. 
diameter, and bower anchors (‘Trotman’s plan) respectively 38, 
40, and 41 cwt. ex stock, total value £260 ; whilst those sup- 
plied to H.M.S. Transit, a smaller ship by 1,000 tons, averaged 
above 56 ewt. each, on the Admiralty plan, and contract price £880. 
Upon the practical efficiency of the Himalaya’s light Trotman’s 
anchors, Captain Kellock observes as follows :—‘“ I found them 
all-sufficient under the most trying cireumstauces; never once 
did those invaluable adjuncts to a ship's safety deceive me at 
long or short scope; in deep or shallow waters T could always 
depend upon their holding on against anything, and not until 
the cable parted was there ever occasion to let go a second 
anchor to assist. Once this occurred during the memorable 
gale of 14th November, in the Black Sea, and secondly in Varna 
Bay.” 

I beg leave to add, the following naval officers and gentlemen 
constituted the Anchor Comuittee, as nominated by the Lords 
Conmmissioners of the Admiralty, 6th December, 1851, to in- 
vestigate and determine upon the relative merits of various 
descriptions of anchors :—Rear-Admiral the Hon. Sir M. Stop- 
ford, K.C.B., chairman; Captain Superintendent Charles Hope, 
R.N., ber Majesty’s Dockyard, Sheerness; Rear-Adwiral George 
Rodney Munday, R.N.; Jonathan Aylen, Esq., R.N., Master 
Attendant, her Majesty's Dockyard, Sheerness; James Tovkin, 

eq. R.N. Master Attendant, her Majesty’s Dockyard, Ports- 
mouth ; William-Schaw Lindsay, Esq., M.P., &c. &c.; Duncan 
Dunbar, Esq, chairman of General Shipowner’s Society, ditto 
Mercantile Marine Board, London, member of the Committee of 
Lloyd's Register of Shipping, &c. ; Anthony Ridley, Esq., vice- 
chairman ot Mercantile Marine Board, member of the Committee 
of Lloyd’s Register of Shipping, &c.; William Drew, Esq, 








attached to the axle d for keeping the scraping tools duly apart; gis 
alifting rod held under the arms x by the ends & of the traction 
handle h, by depressing which handle and causing it to bear on the 
axis d as a fulcrum, the rod and scrapers may be lifted off the ground 
when not at work. The working part of the scraper may be made 
detachable, and the scraper may be fitted with an adjustable or re- 
serve piece fixed to the other part by the pin, which serves as the 


pivot or axis for.the lateral play of the scraper ; m, m. are adjustable | 


slide weights, which are fitted with screws, and may be so regulated 
as to bear more or less on the scrapers and adapt them for various 
degrees of liquidity and hardness of mud, &c, “Small chains are pro- 
vided to suspend the end scrapers b, ), w Rat at work. ‘he 
scrapers may be replaced by brushes, as shown in Fignb, for removing 
dust, or otherwise, when desirable. When the apparatasis to be used 
for raking, serrated or toothed: raking tools, as shown in Big. 4, are 
uttached, or rakes may be substituted for the scrapers. 





Eneusn AND AMERICAN Visse_s.—We readin the Alta Cali- 


Sornia :—* For ocean navigation, the English are giving the preference | 
to propellers for freighting purposes, which are fast proving their | 


superiority in economy of room and fuel. While this sudden impetus 
has been given by the English to iron ship-bailding—for they now 
build mostly of iron—scarcely an effort is making ipithe United States 
to rival this nautical enterprise. As if satisfied with the triumphs of 


member of the Mercantile Marive Board, member of the Com- 
| mittee of Lloyd’s Register of Shipping, &c.; William Phillips, 
| Esq., member of the Committee of Lloyd’s Register of Shipping, 
| General Shipowners’ Society, &c. ; George Murshall, Esq., mem- 
| ber of the Committee of Lloyd's Register of Shipping, General 
Shipowners’ Society, &c. 
| The appvintment of this committee was officially announced, 
together with the following resolutions :— 
“That the trials be open to anchors of all nations. The weight 
‘of each anchor to be uniform, viz., 25 ewt. inclusive of stock, 
| and before allowed to enter into competition, the suid anchors to 
| be previvusly tested to the Admiralty proof of strength at her 
Majesty’s Dockyard, Woolwich, and on the Ist July, 1852, the 
| same to be landed at her Majesty's Dockyard, Sheerness, at the 
| sole risk and expense of the parties,” 

In compliance with these regulations, I, with six others, re- 
sponded to the invitation, and duly attended the various trials 
for testing the holding-powers, &c., which trials extended over 4 
period of several months. Finally, we were called on to sanction 
and witness the destruction of our several inventions, with a view 
to ascertain the greatest tension strain to which such could be 
subjected before fracture. 

Upon the completion of these trials followed the official re- 
port, addressed to the Lords Commissioners of the Admiralty, 





our clippers and yachts, the country seems to have rela into 
indifference to the gigantic strides of our keen commercial rivals; and, | 
as has been shrewdly remarked, so completely is the carrying trade 
falling into the hands of our competitors, that the Atlanti¢ bids fuir | 
to become an English lake. Propellers in the Atlantic carrying trade 
can average so much better time than mere sailing veasels, however 
fast, that they are destined to make great inroads upon the protits and 
business of the packets, and may even force them comparatively from 
the field. The English propellers are even now obtaining the principal 
share of the freight business across the Atlantic. Emigrants will not 
long hesitate between the discomforts of a passage in a sailing vessel, 
subject to the caprice of head-winds and calms, when swift and well- 
appointed propellers, with equal accommodations, are constantly 
crossing, with cheaper rates of fare, and the certainty of a speedier 
trip. Lioyd’s list exhibits the remarkable fact that of the British 
steamers built since 1841, only 21 out.of 100 are paddle stea and 
of those built since 1854, 88 out of every 100 have screw propellers. 
An exhibit two years hence will show that 19 out of every 20 of all 
English sea-going steamers will be propelled by the screw. Iron is 
entirely superseding wood in their construction. Ninety-seven per 
cent. of the screw steamers built in England, during the last 10 years, 
have been of iron. The attendant proportional decrease in sailing 
vessels is no less worthy of remark. The home andeforeign steamer 
tonnage of Great Britain, employed in 1849, was 102,782 tons; in 
1857, it was 314,953tons. Their sailing tonnage in 1849, was 2,706,070 
tons; in 1857, it was 3,662,363 tons. These simple figures show that 
while tie sailing tonnage has only increased by about one-third, that 
of steamers has trebled itself in the same time. The general use of 
iron in the construction of steam-ships enables the English to outstrip 
us in the race; and until a radical reduction in the tariff, as relates to 
iron, can be effected, by which we may avail ourselves of the foreign 
article, we must be content to gaze helplessly upon their surprising 
progress, which is fast overshadowing the effect ereated by our vacht 
victories, and even the I ght-heeled clipper-ships, in whuse speed and 
models we have so prided ourselves. The effect will probably be long 





dated 1st February, 1853. Therein the Committee, recapitulat- 
ing the peculiar merits of each auchor, unhesitatingly condemn 
the “ Admiralty” or “ established anchor of the navy,” as being 
the most deficient in all the great essentials required in a good 
anchor, and as being inferior to six other competitive inventions, 
The palm of superiority was unanimously assigned to “ Trot- 
man’s anchor;” and, in conclusion, the committee stated, 
“When undertaking the solution of this highly important and 
interesting question, the committee were fully impressed with 
the impossibility of devising any sevies of experiments that 
should exhibit the anchors under all the various circumstances 
to which in actual practice they might be exposed; but so far 
they can with confidence assert, that the results obtained were suffi- 
ciently satisfactory to justify the conclusions they have arrived at,” 
The members entered upon the inquiry unbiassed in favour of 
any particular plans; and as their sole end and object was to 
ascertain the relative merits of anchors for all general purposes, 
they spared themselves no trouble, they listened to and impar- 
tially considered all suggestions, and, in fine, they devoted their 
best energies to the question, so that their report might prove in 
some degree commensurate in value with the extreme importance 
of its subject-matter. 


42, Cornhill, 18th May, 1858. Jonn TrorMan, 





VENTILATION OF SEWERS, 
Sin,—As the public will have to pay for the alterations, I 
do not think they have been made sufliciently acquainted with 
the necessity of a more effectual ventilation of the sewers; they 
should be reminded that during the last few years great efforts 
have been made to fill up all cesspools, aud turn the supply 
into the sewers; as also in applying traps to water-closets and 





confined to the Atlantic, though eventually we may expect to fer] the 
change in our Pucitic trade.” 


sinks of houses, and the communications from the gutters of 
streets; this has teuded to throw, a great deal more foul matter 
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into the sewers, and consequently to cause a greater quantity 
of deleteri us gases to be liberated, without any proper means 
haviug been adopted for their escape If the ratepayers were 
more enlightened upon the subject by the press, there would be 
less opposition at the parish vestries tu the necessary improve- 
meuts being made to obviate the evil consequences which are 
certain to affect the inhabitants whenever a close, sultry atmo- 
sphere, or an epidemic, or both should occur. 

The most popular plan to effect the desired object seems to 
be to get the noxious vapours up 150 or 200 feet into the 
atmosphere ; if this is decided upon the most simple plan would 
doubtless be, to run a metal pipe up by the side of church 
towers, high factory shafts, &c. This would certainly be more 
effec ual than the present plan of placing gratings upon the 
footways, which, when open, so greatly annoy the inhabitants 
and pedestrians; bat although better than the present plan, it 
would not serve them when most needed, for two reasons; 
first, because the carbonic acid, carburetted hydrogen, and sul- 
phuretted hydrogen gases will not rise into the atmosphere in 
sufficient quantities to relieve the sewers ; and if forced up by the 
drau-ht of farnaces, &e., they will as certainly fall down again, 
althouzh dispersed and diffused by the wind; secondly, that 
upon all those close, dull days, when the smoke hangs about in 
the atmosphere, there being but little wind to cause circulation, 
or just the very weather when diarrhaa, cholera, and fevers are 
most prevalent, the gases would be but little dispersed, and 
would full down upon the vicinity, producing most injurious re- 
sults, especially among invalids and others whose systems may 
be in a low or unhealthy condition, independent of the loss occa- 
sioned hy fish, flesh, and fruit becoming so quickly tainted. 

The plan [ would propose as being the most effectual means 
of ventilation is, to erect, say, upon each superficial quarter of a 
mile throughout London, where the population is most dense, 
and the sewerage matter in the greatest excess, a properly con- 
structed furnace and combustion chamber, and to draw the 
gases from the sewers, through the fire bars from the front of 
the ash-pit, and fresh air, to maintain combustion, through pas- 
sages in the sides and roof of the furnace, by a powerful exhaust- 
ing machine, fixed in a large square tank of clean water, and con- 
nected with the combustion chamber by a boiler-plate flue, 
which passes several times backward and forward over the bot- 
tom of the tank before being connected to the exhauster, to 
ensure the partial cooling of the vases before they pass through 
it; they should then ce driven through a round tank containing 
water, mixed with suitable purifying materials, and the products 
of combustion, by an arrangement for the purpose, dispersed 
through the contents of the round tank in a multitude of amall 
streams, thereby washing out or condensing what mizht 
remain wnconsumed by the previous ordeal of burning ; they 
could then be allowed to eseape in a harmless form of vapour 
up « light metal flue, say 20 feet high, into the atmosphere. 
Tue portion of flue passing from the combustion chamber to the 
square tank would become intensely hot, and should be sur- 
rounded by a tubular boiler. To supply a 10 horse engine, this 
heat would be ample, as ib. pressure per inch upon the pistons 
of the exhauster would create a powerful blast in the furnace, 
or would drive the gases through the condensing tank. The 
clean water surrounding the exhauster and flue could be supplied 
to batiis and washhouses, workhouses, or other places, for heating 

purposes, at so muc) per ton, to repay the cost of fuel and the 
Jabour of workin» the apparatus. 

The detail of this plan is as follows :—Form a strongly built 
furnace, bound externally with tyre iron, and lined internally 
with lumps of fire clay or silica to resist the action of great heat ; 
let the interior dimensions be 10 feet long, 2 feet wide, and 4 
feet high, to the centre of an arched rvof; at the lower part, 
form the ash pit thus—half way up the front fix firmly in each 
wail a coking plate, 3 inches thick and 12inches deep, notched 
out to receive the front ends of 13 fire bars 5 feet 4 inches long; 
6 feet from the front build a transverse partition across the ash 
pit, 24 inches high, with a ledge to support the back ends of the 
fire bars ; in the back part of the ash pit, beyond the partition, 
form an abutment along each side to support five 6 inch square 
tire clay bars, placed cross ways, 24 inches apart, to allow ashes 
to fall through; upon these, pile lamps of fire clay or silica 
quite up to the roof, to form a combustion chamber. At the front 
of the furnace, fit an oval door 20 inch x 12, in two halves, each 
with a 8 inch regulator to look through at the fire, and occasion- 
ally to admitair; form between the iining of the furnace, passages 
eommunicating with four openings at equal distances along each 
side of the furnace 12 inches above the fire-bars, and two 
through the roof in front of the combustion chamber, the 
surface of each to be, in this ease, 05 of the surface of the 
spaces between the fire-bars, and all with regulators outside and 
detlecting perforations inside (as described in THe Eyornrer, 
p 280, col, 2), In the front of the ash pit, just below the coking 
plate, should be fitted two elbow pipes 11 inches square, commu- 
n.ca ing with the sewers ; below these a door 12 inches x 8 inches, 
to allow of the ashes being taken out; a simi'ar door must be 
fitted at the back end and for the same purpose; in the back 
end of the combustion chamber should be fitted a boiler plate 
flue 18 inches in diameter; round this flue should be bolted a 
tubular boiler 12 feet long by 4 feet diameter; there should also 
be a coke furnace under this boiler, to generate steam for the 
engine when the large furnace is not in action; the flue should 
then be continued into a tank, 12 feet long x 10 feet wide and 
8 feet high, and, after passing several times backward and for- 
ward along the bottom, be connected to the exhauster :—this 
may be either three cast iron pumps, 42 inches diameter and 60 
inches stroke, and placed vertically, having each a cast-iroy. piston 
containing two light rings, divided at one place, and worked 
trom a three-throw crank,—or, instead of these, a 4 feet rotary- 
fau may be used. In either case, the water surrounding them 
would prevent their being injuriously heated by the products of 
combus ion passing through them, 

The condenser should be of light metal, 5 fect diameter and 
5 feet deep, having a 14 inch pipe 30 inches high, rivetted round 
a hole in the bottom. Into the bottom of this pipe is fitted a 14 
inch flue, connected to the outer passage from the exhauster. 
Over this pipe an inverted dome 20 inches diameter and 18 inches 
dee) is fitted, descending to within 15 inches of the bottom of the 
tank, leaving 3 inches clear between the top of the pipe and 
the top of the dome, and 3 inches space all round the pipe for 
the gases to descend; outside this dome are fitted two copper 
gauses, one above the other, filling up the space between the out- 
side of the dome and the inside of the tank. Above the dome 
should be titted a perforated zine plate, over the whole surface 
of the tank, to prevent the water from splashing up too high ; 
the cover of this tank should be made in halves, having a 12 in. 
hivht metal flue fitted to one (the height would be immaterial) to 
allow the remains of combustion and condensation to escape. 

By means of these arrangements, when the pumps were 
worked at 60 revolutions per minute, or the fan driven with an 
equal amount of power, 8,000,000 cubic feet of foul gases per 
day would be forcibly drawn from the sewers, passed through 
an intensely hot furnace, aud driven through the liquid in the 
condenser and be thoroughly washed ; for being forced through 








the fine gauses twice has the effect of breaking up and mixing 
both gas and liquid into an exceedingly fine spray-like mist, in 
the upper part of the condenser. 

So effectually getting rid of 8,000,000 cubic feet of deleterious 
gases per day from each superficial quarter of a mile, would 
change the atmosphere of the sewers so continually as to quite 
remedy the present evil; and, by making use of the heated 
water, the expense of fuel might, in a great measure, be repaid 
A further result from forcibly exhausting the noxious vapours 
from the sewers would be, that instead of smell arising from any 
accidental opening caused by rats, &c., the atmosphere would 
have a tendency to rush down them to supply the exhaust. 

Whether this plan be adopted or not, I would call the serious 
attention of all whom it may concern to the following facts, 
which are the results of experience, viz., that a fierce furnace 
will effectually burn the smell out of carbonic acid, carburetted 
hydrogen, ammonia, aud sulphuretted hydrogen, which are the 
principal gases met with in sewers ; but the products from their 
combustion have a dry arid effect sufficient to take the skin off 
a man’s hand, even when reduced toa temperature of 100 deg.; 
and that this evil is remedied by their being afterwards washed ; 
again, that in burning the vapours from the sewers, means 
must be used to draw them through the fire quicker than they 
come through the communications from the sewers ; otherwise, 
when the sulphuretted hydrogen is present in any unusual excess, 
it would cause an explosion by not being burnt as fast as it 
arrived at the fire: also, that efficient means must be adopted 
for at all times being able to maintain a fierce fire, as the vapours 
will damp it more at certain times than others, and the sul- 
phuretted hydrogen has a tendency to pass through a dull fire 
and to explode on reaching the back or hottest place. 

J. W. Crane, C.E. 

Surrey square, Old Kent Road, S. E., 

May 4th, 1858, 





HIGH AND LOW PRESSURE STEAM. 

Sir,—In my last letter, in your number of April 23, I endea- 
voured to show your readers why such great expansions 
are not so profitable as some of your theoretical correspon- 
dents and high-pressure advocates’ imaginations leads them to 
believe; and to show that no such marvellous results could be 
obtained as some of them anticipate, I took the 50 1b, pressure, 
expanding 124 times, and the 100 pressure, expanding 25 times, 
to illustrate my views on this subject. The 50 lb. pressure, ex- 
panding 125 times, showed an average pressure of 12°7 lb., but it re- 
quired an average pressure or extra force, after passing the equili- 
brium point of 6°8 lb., to carry the piston to the end of its stroke. 
The 100]b. pressure, expanding 25 times, showed an average pres- 
sure of 15 2 Ib., but it required an average extra force of 8:27 lb. to 
carry the piston to the end of its stroke after passing the equili- 
brium point, which is 1:47 |b. more extra force required for the 
25 expansions than is required for the 12} expansions; there- 
fore 15°2—12'7=2'5 lb. the difference of the average pressures, 
then 25—1 47 the difference of the extra force required =1°03 
lb, only, thus showing that instead of 2°5 lb. being gained by 
raising the pressure from 50 Ib. to 100 Ib, and increasing the 
expansion from 124 times to 25 times, that there was only 
1:03 1b. gained. 

Now there are other considerations relative to the action of 
steam within the cylinder that yet requires to be considered, 
which does not speak favourably of any increase of power to 
be gained by such great ranges of expansion; and it is a 
question with me whether this 1:03 lb. can be gained by the 
above pressures and ranges of expansion. And these con 
siderations are, that when the 100 lb. pressnre, expanding 
25 times, thus cut off at 4 inches of its stroke, has been 
expanded twice, thus reduced to 50 1b., the piston will only 
have arrived at the same point of the stroke as the 50 Ib. pressure 
when cut off at 8 inches. Therefore the pressure upon the 
piston during the remainder of the stroke, after passing this 8 
inches, will be identically the same with the 50 lb. pressure ex- 
panding 124 times, as the 100 lb. pressure expanding 25 times, 
and therefore the power given out after the piston has arrived at 
8 inches of its stroke will be precisely the same with the 50 Ib. 
pressure as with the 100 Ib. pressure, This perhaps will be 
better understood by the two following figures, 5 and 6, by com- 
paring the different pressure at the same points of the stroke, 
These figures are supposed to be the same in every respect as 
Figs. 1 and 2, in my last letter in your number of March 23, that 
is, Fig. 5 represents a cylinder of 100 inches long, or the length 
of the stroke of piston, pressure 50 Ib., cut off at 8 inches of the 
stroke, thus expanding 12} times; Fig. 6 the same length of 
stroke, pressure 100 lb., cut off at 4 inches of the stroke, thus 
expanding 25 times. Now it will be perceived by Fig. 5, that 
if we divide this cylinder into the same number of equal parts 
as Fig. 6, and take the pressure upon the piston at those 
different points, the pressure upon the piston is identically 
the same with the 50 Ib. pressure as it is with the 100 Ib. 
pressure at and after the piston arrives at 8 inches of 
its stroke. Therefore, whatever extra power is given out 
by the 100 Ib. pressure must be given out before the piston 
arrives at 8 inches of its stroke, as the pressure upon 
the piston afterwards is the same throughont the entire 
stroke, as shown by Figs. 5 and 6. This would also 
be the case if the pressure were increased to 1,000 Ib., and 
the attenuation of steam reduced to 4 lb. Thus, 1,000 Ib. 
-- 4 = 250 times espanded, then 100 inches, the length of the 
stroke. divided by 250 expansions equals only 0-4 of an inch 
that the piston would have to travel before the steam 
was cut off from the cylinder; and if we divide 1,000 Ib. 
by 50 lb. the pressure on the piston when cnt off as shown 
at Fig. 5, this gives 20 expansions when the 1,000 lb. pressure 
is reduced to 50 lb. on the piston. Therefore, 20 expansivns 
multiplied by 04, the distance the piston has travelled when the 
1,000 Ib. pressure was cut off from the cylinder, equals 8 inches 
that the piston has travelled when the 1,000 lb. pressure is re- 
duced to 50 1b. Thus we perceive, that whatever the pressure 
may be increased to, if the attenuation of steam is reduced 
to 4 lb. at the termination of the stroke, when the piston 
arrives at the point of cut off at any other less range of expan- 
sion, after passing that point, the pressure on the piston 
will be precisely the same during the remainder of the stroke ; that 
is, if the pressure were reduced to 8 lb. at the commencement of 
the stroke, and cut off at half stroke, the 1,000 Ib, pressure 
would have no more pressure on the piston after if arrives at 
half stroke than 8 Jb. pressure, when both pressures are 
reduced to the same degree of attenuation—viz., 4 1b. From the 
above remarks and Figs. 5 and 6, it will be perceived that what- 
ever extra force there is contained in the 100 1b pressure over that 
of 50 Ib. pressure, that that extra force must be given out before 
it arrives at 8 inches of its atroke, as the pressure on the piston 
afterwards is the same during the remainder of the stroke. And 
as this extra force is to be given out so early in its stroke, the 
crank wiil be nearly on its centres, therefore have very little 
leverage. Therefore, it is doubtful, practically, whether the 
100 ib, pressure, expanding 25 times, will do any more work than 





the 501b. pressure expanding 124 times, although it may indicate 
a@ greater average pressure, And it is also doubtful whether an 
engine with 100 inch stroke, laden with three times its nominal 
power, will be able to turn that weight, whatever the pressure 
may be increased to, although the indicated average pressure 
may be considerably more, without the degree of attenuation 
be allowed to be more than 4 lb. above vacuum line at the 
termination of the stroke, 
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It will also be perceived by Figs. 5 and 6, that if we divide the 
stroke of the piston of the 50 lb. pressure into the same number 
of parts as the 100 lb. pressure (which I consider is the fairest way 
of comparing the two average pressures, that is, the average 
pressure from the 50 1b. pressure expanding 124 times, and the 
100 Ib. pressure expanding 25 times), that by taking the pressures 
at these points we shall get an average pressure of 13-2 lb. as shown 
at Fig. 5, instead of 12 7 lb. as shown at Fig. 1, in my last letter in 
your number of April 23rd. Thus it will be perceived that instead 
of gaining 1°03 lb., by increasing the range of expansion from 
12} times, to 25 times, and the pressure from 50 1b., to 100 Ib., 
as stated in my last letter, and at the commencement of this, we 
shall not even gain 1 Jb.,* supposing there were no other obstruc- 
tions in the way of such great ranges of expansion than those 
which I have stated in my last letter. 

{n your number of March 19th will be found a letter by 
“ Expansion,” wherein he says that if this subject is to be settled, 
theory will never do it—it will have to be proved by practice. 
This is also my opinion. Although theory is useful to explain our 
views, yet it is far from being so satisfactory as practice. He 
also says that your correspondents should send you indicated 
diagrams, with the number of times the steam is expanded, 
the indicated horse-power, the consumption of coals per in- 
dicated horse-power per hour, and the description of machinery 
driven. If to this last, if possible, were added the quantity or 
weight of machinery at work under different ranges of expan- 
sions, it would be preferable, as the average indicated pressure is 
not a fair comparison by which to test the weight or quantity of 
machinery at work under different ranges of expansion. Now we 
find “ Expansion” like “ Practical,” that i-, in this very letter 
what he suggest others to do he does not do himself, for he 
only sends the quantity of coals consumed for No. 4 dia- 
gram, thus leaving the economy to be gained by expansion 
in the same position as before, except by that which he hints at 
by his missing diagram, which does not speak favourably for 
great expansions; for I presume, by the appearance o' the other 
diagram, that if the diagram had been forthcoming that it would 
have shown a less range of expansion. But from what “ Expan- 
sion’ has said in this letter, and in his letter in your number of 
January 8, there is much to be gathered towards settling this 
question with respect to the economy to be derived from ex- 
pansion. His No. 4 diagram, he says, indicates 202 horse- 
power, cuts off the steam at z), of its stroke, water going into the 
boiler at 70 deg., consumption of coals 600 1b. per hour, there- 
fore 600 Ib. + 202 horse-power=2:97 lb. per horse per hour. 
In his letter in your number of Jan. 8 is another diagram, No. 2; 
here the steam is cut off at '; of the stroke, consumption of coals 
3:5 lb. per horse per hour, water going into the boiler almost 
as cold as it is before it goes into the condenser, which 
I presume was not much colder than No. 4 diagram, viz, 
70 degrees. ‘Thus we perceive that No. 2, expanding its steam 
20 times, consumes more coals than No, 4 that only expands its 
steam 2°8 times, or nearly 3 times. Besides, the vacuum in No, 4 
diagram is not so good, that is, No. 4 diagram shows an aver- 
age back resistance of 54 lb., while that of No. 2 diagram only 
shows an average back resistance of about 24 1b. Therefore 
had the back resistance of No. 4 diagram been equal to No. 2, 
the consumption of coals would have been less than 2°97 Ib. 
Thus it will be per eived practically from these Nos. 2 and 4 
diagrams, together with the above observations, that there is 
nothing gained by carrying expansion to such a great extent, but 
by comparing No. 2 with No. 4 diagram, it appears there 1s a 
loss. This is also practically proved by my Nos. 3 and 4 dia- 
grams in your number of March 26. Ws. HucHes. 

Ancoats, Manchester, May 15th, 1858. 





RAILWAY BRIDGE—DOVER TO CALAIS. 


Str,—In your note appended to my last letter on this subject 
you state that your dissent from my views was based upon “an 
intimate acquaintance with the experiments referred to, as having 
been tried upon the Gloucester and Berkeley Canal, as also with 
those tried upon the River Thames.” No such experiments 
were ever tried upon the Thames On a first perusal of your 
note I conceived that you intended to allude to the trials on the 
Severn, to which I had referred, and that you had simply written 
“Thames” for “Severn” by mistake ; but the phraseology em- 
ployed would seem to negative that interpretation, and leaves 
your note in need of some other explanation. The one “ objec- 


tion you named, though it might be only one out of many that 


you could name,” was certainly not one which the experiments 


ew os our correspondent mean about not gaining even 1 lb., when 
his un Gane ot 2 it * These tables are, however, wrong, as he — 
his ordinates at the terminal pressures, and so loses all the expansion of | od 
100 I», to the 50 Ib. pressure, which, if allowed for, would nares 4 
average of his second table to about 16 ib., or about 3 Ib. per square inc ° 
that of the first. This only represents an adyantage of 23 per cent. ' 
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on the Severn would be likely to raise, but, on the contrary, 
would strongly tend to disprove. You were pleased also to be 
facetious, and to promise yourself amusement from the discussion, 
Your correspondent, “Commodore,” who writes in the style of a 
*prentice youth toa provincial paper on some village controversy, 
Jamely endeavours to elaborate your suggestion ; and in his at- 
tempt to cast ridicule upon my project simply renders himself 
ridiculous. The only objection I can gather from his column of 
verbiage is the one suggested in your first note, viz., that “at 
certain seasons there would be an immense strain upon the band, 
which might break,” and that I have already answered. 

The objections of Mr. Jewsbury are more modest and sensible. 
The weight of the band is apparently “a weighty objection,” but 
it is not so in reality. It was not found to be any impediment 
with the little boat, 28 feet long by six feet beam, in 18 feet 
water, and with a load of 350 tons. It will depend entirely upon 
the structure and proportions of the vessel, and those proportions 
would be much more favourable in the vessel proposed than 
they would in the little boat. Secondly, it is possible, no doubt, 
that “the band might get sideways under a projecting piece of 
rock, and so be unable to rise;” but it is a bare possibility only. 
There may be such a piece of rock somewhere in the channel, 
and it may happen to lie in the track to be selected, and the 
band might chance so to fall asto slide under it on some one 
occasion in the course of a century; but there is just as much 
probability of such an event as there was of the innumerable ad- 
verse contingencies which, in the judgment of many wiseacres, 
rendered the submarine telegraph utterly impracticable and even 
ridiculous. I scarcely understand what Mr. Jewsbury means by 
his third objection, that “the flexibility of the band will not be 
sufficient to accommodate the lateral strain.” The lateral strain 
will require to be resisted and not accommodated. 

These objections are professedly selected from “‘ many others” 
which are not set forth. I suppose I am justified in assuming 
that, in making the selection, the objectors exercised their best 
judgment in setting forth those of the most, and not those of the 
jeast, formidable character. If, then, these are the strongest 
objections they can urge against the project, | am driven to one 
of two conclusions—either that it is unassailable by any more 
formidable objections, or that the objectors have not enough of 
that “elementary knowledge of the composition and resolution of 
forces,” which “Commodore” so modestly recommends to meas 
necessary in order to discover what those objections are. 

Loudon, May 11, 1858. IT. B. 

[Our correspondent is too hasty. We assure him that experi- 
ments were tried upon the Thames, the vessel employed being 
one ot the Richmond high pressure boats, either the Locomotive, 
now used in the “ halfpenny trade,” or the sister vessel which 
was some years ago taken to Ipswich. We have no doubt that 
inquiries at Richmond would lead to some traces of the results 
of the experiments. Our own notes are unfortunately not at 
hand. It is true that in the experiments to which we refer, a 
wire rope was used instead of an iron band, as being more likely 
to succeed. We cannot understand what possible advantage 
there could be in vessels hauling themselves over the channel. 
All such a plan could accomplish, even under the most favour- 
able circumstances, would be a little saving in consumption of 
fuel. | 








PREPARATION OF FLOUR AND BREAD, 

Sin,—As there seems to be a desire on the part of some of your 
correspondents to discuss this subject, and since the letters 
from Mr. Pratt, that have recently been published in Tre 
Encinerr, strike me as remarkably incorrect, with regard to 
several important particulars, some remarks in connexion with 
the subject may not be misplaced. 

While quite agreeing with Mr. Pratt in the belief that this 
subject is stili clouded by much ignorance, and surrounded with 
many prejudices, I also believe that very important facts have 
recently been made known which throw considerable light on 
the more intimate nature of the changes, both normal and 
abnormal, that take place in wheat from the time of its being 
harvested, during its conversion into flour, and in the preparation 
of dough and bread. These facts also account for a variety of 
observed practical results, hitherto unexplained; and likewise 
afford a possibility of regulating the changes that take place in 
bread-making in such a manner as to produce the most desirable 
results. ‘he fact that sprouted wheat gives flour thet will not 
make good bread has long been familiar in every English farm- 
house; but I am not able to find any satisfactory explanation of 
this fact prior to that given by Dr. Odling, in his recent paper 
read before the Society of Arts. His observations lead to the 
conclusion that in flour which gives dark-coloured, moist, heavy 
bread, a condition has been induced by the influence of moisture 
and warmth which determines a further abnormal alteration of 
the flour during the preparation of dough, and the bad character 
of the bread made with it. The former change is of a character 
analagous to that which takes place in malting; the latter is 
analagous to that which takes place in making malt for brewing ; 
that is to say, the starch passes from the insoluble state into the 
soluble modifications of dextrine and sugar. This change always 
takes place, to some small extent, in making bread from the 
action of the yeast; but, according to the extent to which the 
starch of the dough is thus altered, the character of the bread is 
more or less bad. From a chemical point of view, there is no 
reason to suppose that bread of this kind is Jess nutritious or 
wholesome than that which is white, spongy, and dry. But the 
latter is prepared, both as a matter of taste, and because it keeps 
better than the other, and as very much of the flour used in 
England is in the particular condition referred to, there was a 
necessity for some means of preventing the bread made with it 
from becoming objectionable. The use of alum appears to have 
had this effect, although the way in which it acted does not seem 
to have been understood. 

; The fact that good bread flour made into dough with an infu- 
sion of malt, gives bread of the same character as that made 
with the flour of sprouted or heated wheat, would seem to show 
that the excessive alteration of starch, in making bread from such 
flour, is due to the influence of the soluble nitrogenous consti- 
tuent ; for in malting it is this constituent of the grain that ac- 
quires the capability of converting starch into dextrine and 
sugar. It is probable, also, that gluten—the insoluble nitro- 
Beuous constituent of the grain—is not at all affected by malting ; 
and this may be true also in the case of sprouted or heated 
wheat. But whatever may be the precise cause of the objec- 
tionable character of bread made from the flour of such wheat, 
It 1s certain that the corrective action of alum, in making it into 
bread, is confined to preventing the influence of the soluble 
nitrogenous substance, and that it has not any action upon the 
gluten. Mr. Pitthard’s notion, that the gluten is tanned, and 
rendered insoluble by the alum, is purely imaginary, and is un- 
Supported by any chemical fact or analogy. Moreover, it must 
be remembered, that the gluten of flour is naturally insoluble 
in water; aud that the soluble nitrogenous constituent of flour 
y also rendered insoluble by the ordinary operation of baking 
Dread —just as the white of an egg, which it closely resembles, 
18 rendered insoluble by boiling. 





With regard to the question whether the use of alum in making 
bread is prejudicial to health, there is so much diversity of opi- 
nion, even among those who maintain that it is so, and the question 
is so purely medical. that I will not venture to do more than 
point out the fact, that all arguments founded upon the effects 
produced by alum itself are entirely fallacious, because, when 
alum is used in making bread, it does remain as such in the bread, 
being entirely decomposed during the preparation of the bread, 
and converted intoa very insoluble substance which is not known 
to produce any injurious influence on the system, and is not at 
all likely to do so. If it can be proved, or even rendered 
tolerably probable that the use of alum is prejudicial, it should 
unquestionably be prevented; but then there would be a necessity 
for some other means of counteracting the tendency of flour to 
give objectionable bread. Such means may be adopted, either 
in the preparation of the dough, or with the view of preventing 
that alteration of the grain whence that tendency arises. 

Among the means of the former class that have been ‘suggested 
is the use of lime in the place of alum, but there are no 
very precise data as to its efficiency. The method of bread- 
making devised by Mr Mége Mouries is probably the most 
unobjectionable and more likely to sueceed. The working of this 
method, in preventing the bread from presenting objectionable 
characters, is essentially the same in principle to the use of alum, 
for the cerealin, to which M. Mége ascribes the colour, heavi- 
ness, and pasty texture of bread, is nothing else than a soluble 
nitrogenous constituent of wheat, closely analogous in chemical 
nature to diastase—the soluble nitrogenous constituent of malt 
—and almost identical with it as regards the alteration of starch 
into dextrine and sugar. This method is also stated on excellent 
authority to have the further advantage of rendering the whole 
farinaceous portion of wheat convertible into bread, and of ma- 
terially simplifying the grinding operation. In both these parti- 
culars a large saving would be effected, and in every respect this 
method seems to deserve the attention of both millers and 
bakers. 

Tie attempt to protect wheat from the influence of moisture 
and heat would probably be much more difficult than the attempt 
to counteract the ultimate effects of that influence in making 
bread. The mischief is chiefly done during the harvesting of 
the grain, owing to rain and other climatic influences, which it is 
impossible to modify. It is, moreover, questionable whether 
drying the wheat in a kiln or otherwise would be altogether effi- 
cacious, even supposing it to be desirable in other respects. 

In Mr. Pratt’s remarks on the cultivation of wheat and its 
composition, he appears to have entirely misunderstood the 
purport of Dr. Gilbert's remarks, as to the influence of climate 
and the normal composition of food. With regard to the former 
point, Dr. Gilbert, in stating the results of observations made 
during a long series of years at the Rothamsted farm and labora- 
tory, showed that, as a rule, our home-grown wheat seldom con- 
taius a large amount of nitrogenous constituents—the chief 
among which is gluten—and that the most highly matured, or 
best ripened wheat, invariably has the smallest amount of nitro- 
genous constituents. At the same time, this high conditioned 
wheat has been proved, by long experience, to give the best flour 
and to be the best suited for making bread, consequently bear- 
ing the highest price in the market. Now, since the ripening of 
wheat depends upon the season, the produce of a wet harvest 
will be inferior in condition, and although containing a larger 
proportion of gluten to starch than that which has been fuily 
matured in a dry sunny season, will be less suitable for making 
good flour and bread. With regard to the normal com- 
position of food, Dr. Gilberts remarks were based upon the 
results of a very extensive examination of dietaries, with the 
view of ascertaining the average proportion of nitrogenous 
substances to non-nitrogenous substances, such as starch, fat, &e., 
in the food of different classes, ‘These results showed that there 
is far from being such a difference in the relative proportions of 
these substances as might have been anticipated, in accordance 
with theoretical views that were previously entertained. They 
showed, moreover, that the higher character of a dietary 
seemed to be more dependent upon the existence of a certain 
proportion between the nitrogenous and non-nitrogenous consti- 
tuents, as well as upon the presence of a certain amount of fat 
among the latter. This curious result is consistent with the 
practice among the labouring classes of adding bacon or other 
substances to their bread, with the view of improving their diet. 
This does not increase the relative proportion of nitrogenous 
constituents, but decreases it, and, consequently it may be re- 
garded as better to leave working men to adopt their food as 
instinct guides them, rather than to impress on their minds prin- 
ciples that are at least questionable, and which probably would not 
be appreciated or productive of much practical good, even if 
correct. 

Mr. Pratt’s remarks on the precocity of our English-grown 
wheat, and the undiness of fine flour for making good bread are 
strikingly novel, that I would prefer further information as to 
what may be meant by them before attempting any com- 
ment. I may add, however, that he seems to ignore the fact 
that the finest bread is everywhere made with the finest flour, 
whether alum is used or not. 

Another of the reasons for the use of alum given by Mr. Pratt 
is, that the mechanical arrangements of the grinding mill have a 
tendency to “kill” the flour; but he offers no kind of explana- 
tion of what is meant by this term; aud in the absence of this 
it is difficult to perceive what connexion there can be between 
the mere mechanical action of the mill and the fitness of the flour 
for making bread. 

In Mr. Pratt’s first letter he announced his intention of 
making known some striking facts relating to the preparation of 
dough, to show that alum ought not to be used, but in his sub- 
sequent letter nothing of the kind appears. After noticing 
certain inventions connected with the preparation of flour and 
bread, he enters into a disquisition on the comparative merits of 
fermented and unfermented food, which indicates that he has con- 
founded together as similar the preparation of bread, and that of 
wine, &c. This is radically wrong, the fermentation of bread 
has nothing to do with that of beer, as regards the main result. 
In the latter case it is the essential condition of the production 
of beer, in the former it is altogether unimportant except in so 
far as it contributes to the production of a porous texture, 
and that only mechanically. In fact, the fermentation in bread- 
making has no kind of influence on the nature of the product, 
and it may be rendered quite unnecessary by the substitution of 
any other means calculated to produce the same mechanical 
effect. Mr. Pratt’s reasoning about the stimulating properties of 
putrid fish and venison fat, ale and rich cakes, which he includes 
under the head of fermented food, need not, therefore, be further 
referred to than for the purpose of pointing out that the deduc 
tion from it, that there is an- analogy between the conversion of 
grain into bread and the ripening of fruit is totally unfounded, 
and has not in any sort, as he supposes, the character of a pri- 
mary simple principle. In like manner his supposition that the 
problem to be solved is the concentration of the volatile products 
of fermentation—alcohol and carbonic acid gas—in the bread, so 





as to combine in the loaf bread, butter, and wine, is as unfounded 
as it is ludicrous, 

It is not very easy to perceive the connexion between what is 
termed by Mr. Pratt the progressive system of grinding wheat, 
and the subject of which he professes to treat in his letter, since 
he omits to point out what are the particular merits of that 
system as regards the preparation of good bread, or what may 
be the advantages of any kind to be gained by its adoption. 
Perhaps, on some future occasion, Mr. Pratt may be more 
explicit as to these particulars, and it may be hoped that others 
may communicate the results of their experience as to the diffi- 
culties to be overcome, and the improvements required in the 
prepararation of flour and bread. P. 

London, May 18th, 1858. 





ALUM IN BREAD, 

Str,—It is with some degree of diffidence that I offer the fol- 
lowing remarks upon the use of alum in bread-making. In a 
matter of such general importance, and in so vexed a question, I 
would scarcely venture, in presence of high authorities, to cite 
my own individual experience and observation, were these not 
confirmed by practical data furnished through the most respect- 
able portion of the trade in wheat flour and in bread. Albeit I 
may come under the class of careless experimenters stigmatised 
by Dr. «dling, I must confess that I imagine frequently to have 
detected potash -alum in baker's bread; and this being the case, © 
I consider that the continued effect of so powerful an astringent 
cannot be otherwise than prejudicial in most cases. This view 
is confirmed by the testimony of those who have had most 
experience in baking different descriptions of bread. ‘I hat made 
with alum, they affirm, is almost proverbially injurious to tailors, 
shoemakers, and persons in general, who follow a sedentary 
occupation, Although lighter it is not so digestible as pure 
bread, and in the making of pies and puddings it remains hard 
and undissolved. Thus by the use of alum the condition of 
the gluten is essentially modified, the change which takes place 
being the same as that which occurs by the action of the sulphate 
of copper, and in a winor degree by that of the sulphate of zinc. 
With reference to the employment of the sulphate of copper, a 
French author (Laboulaye), who subsequently observes the simi- 
larity of the action of alum to that of the more dangerous 
agent, observes— 

“Le sulfate de cuivre, ajouté au pain, permet de se servir, de 
farines lachantes et humides, . . . Quand le gluten s’altdre, il se 
ramollit, et l'acide carbonique qui se produit pendant la fermen- 
tation ne fait plus d’cils an pain, qui est lourd et moins bianc. 
Le sulfate de euivre dans ls proportion de yy 'y5y du poids du 
pain reméde d cet inconvéuient : il agit par son oxyde de cuivre 
qui, avec le gluten, forme wn composé insoluble, reudant la pate 
tenace, plus blane, et pouvant absorber plus d’eav, ce qui aug- 
mente le rendement de 4 per cent.”* 

it is allowed that alum is required only for inferior descrip- 
tions of flour, those which in baking technicality are termed 
weak. The alum binds the flour, makes it work well, and 
enables it to rise. Thus the appearance of the loaf is improved, 
but its inherent qualities render it but a spurious imitation of 
good bread. 

The weakness of flour, which induces the use of alum, may 
proceed, first, from a deficiency of gluten ; secondly, from the 
alteration of a portion of the gluten in damaged flour; or, 
thirdly, from the flour having been Ailled in the grinding. The 
latter effect appears to be due to the abrasion of the starch 
granules, by which the character of the starch is altered, If we 
strongly triturate a small portion of flour in a rough porcelain 
mortar, the paste which is formed from it will be different from 
ordinary dough, approximating in some degree to the paste 
manufactured for mechanical purposes by boiling a mixture of 
flour and water, 

lt is evident, therefore, that great attention should be paid to 
the grinding of wheat, that the friction and heat be not sufli- 
cient to destroy the ultimate structure of the grain. Tho 
feeding of the mill-stones, and the velocity at which they work, 
are of the greatest importance, A millstone of 5 feet in 
diameter should not revolve on an average more than ninety 
times in amiuute.t The velocity of 120 revolutions per minute, 
for a millstone 44 feet in diameter, though it has sometimes 
been allowed and recommended, is decidediy productive of 
injury to the grain, Among the Frevch, whose millstones mea- 
sure in general 64 feet (2 metres) in diameter, the number of 
revolutious is from 55 to 60 per minute. 

Like most new discoveries, the decomposition of alum in 
bread, during the process of baking, has been greatly exaggerated, 
while the converse effect of the decomposition of the bread appears 
to have been Jost sight of. I am not aware that phosphoric 
acid can be abstracted from fibrine or gluten without its com- 
plete decomposition. When bread containing alum is burned, 
phosphate of alumina is found in the ash, and this substance 
also exists in the crust of alum-bread. In my opinion, however, 
alum, when employed in large amount, may always be detected 
in the crumb of bread, unless the gluten has been so far decom- 
posed by fermentation as to part with its phosphoric acid with- 
out difficulty. 

DesMonb G, Firzaeracp. 

27, Upper Berkeley-street, Portman-square. 

[Our Correspondent appears to overlook the fact that, as a 
general rule, potash alum is not to be met with in commerce, 
consequently cannot be used by bakers. He also seems to over- 
look the fact that the phosphoric acid, which decomposes alum, 
comes not from the gluten, but from the solubie phosphates of 
the flour.] 


* Sulphate of copper added to bread a!lows the employment of fleur want- 
ing in tenacity and “ working moist.” Whenever ylaten undersoes any 
alteration it softens, and the carbonic acid produced by fermentation no 
longer determines the porosity of the bread, which 1s consequently heavy 
and less white. Sulphate of copper in the proportion of so cet remedies 
this defect; it acts through the oxide of copper, which forms with the gluten 
an insoluble compound, rendering the dough tenacious, whiter, and capable 
of absorbing a greater amount of water, through which causes (he produce is 
increased by 4 per cent, 

+ The number of revolutions in a minute which should be assigned to 
mill-stones of a diferent size may be found by dividing 450 by the diameter 
of the stone in feet, 


Royav Acricuttonat Socrery,—The council have adopted the 
following recommendations from a special committee with regard to 
the trial of steam cultivators at the approaching meeting at Chester: 
—l. That the prize of £500 offered for the best steam cultivator can 
neither be withdrawn nor divided for the present year. 2. That so 
long a3 this prize is offered by the society all trials of steam cultivators 
must take place in competition for it, 3. That in specification No. 1 
in the prize sheet the judges be instructed to interpret ‘steam culti- 
vator’ to mean plough or other cultivating implement worked by 
steam, provided that all the other conditions specified be complied 
with. 4. That steam cultivators shall be in the yard not later than 
Monday, the 12th of July, and the trials commence on Tuesday, the 
13th. 5, The stewards of the implement department shall be at 
liberty, if they think fit, to have the performance of each implement 
in this class written out and appended to it in the show-yard, 
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Patent DATED 12TH OcToBER, 1857. 


Tuk object of this invention, by F. Prestage, C.E., of Westbury, is to 
prevent the formation of smoke in the furnaces of tubular boilers, by 
means of perforated chambers formed of fire-clay divided into com- 
partments, and enclosing the furnace ends of the tubes. ‘The gases, 
&c., evolved by the combustion of the fuel pass through the per- 
forations, and are met by and mixed with currents of air which etfect 
their combustion. 

Fig. 1 represents a longitudinal section of the furnace end of a 
locomotive boiler with the invention applied to it; Fig. 2 is a trans- 
verse section of the same; and Fig. 3 a horizontal section through 
the line z, z, of Fig. 1; @ represents the fire-box; b, the fire-door; 
c, the tire-bars; and d, the tubes leading from the furnace through 
the boiler in the ordinary manner. The space or chamber e is divided 
off from the body of the furnace by the chambered partition / (formed 
of fire-clay) resting on the arch g, and formed in compartments or 
cells i. The hollow stays i opening to the atmosphere pass through 
the water spice 7 in the front of the fire box, and communicate with 
passages k (formed between the compartments), which passages are 
provided with branches / opening into the compartments A, the sides 
of which are perforated with holes n forming the communication 
between the space e and the body of the furnace, ‘The gases, &c., 
evolved by the combustion of the fuel in the furnace pass through 
the perforations m, and are met by and mixed with currents of air, 
which, entering through the hollow stays i, pass upward by the pas- 
sages k, and issue from the openings of the branch passages 4. Several 
modifications of the arrangements here described are given in the 
patentee’s specification. 


FORSYTH’S METALLIC PISTONS. 
PATENT DaTED 81H OcToBER, 1857. 
Tits invention, by Thomas Forsyth, of the Atlas Works, Man- 
chester, consists in casting, forging, or otherwise attaching to the body 
or block of a piston a projection which answers the purpose of the 
separate stop piece hitherto employed to close the joint of the packing 
or wearing ring, as described in a former patent, dated dth January 
last, the o' ject being to reduce the cost, weight. number of parts, 
and consequent liability to derangement of metallic pistons. 








Fig. 1 is an edge view partly in section; and Fig. 2 a face view of 
partof a piston constructed according to this invention, which is 
specially applicable to locomotive or other engines having horizontal 
cylinders, The piston rod a@ is bere shown as screwed into the body 
or block & of the piston, but which may be forged with it or otherwise 
attached to it; the body or block 6 is furnished with a projection ¢, 
which answers the purpose of the separate stop piece described in the 
patent referred to, to close the joint of the packing or wearing ring d, 
and also to prevent the ring turning on the body or block ; this stop 
piece should be at the lower part of the piston, to insure its ecntact 
with the cylinder; the ring d is made with an internal groove fitting 
on the circumference of the body or block 6. In making these pack- 
ing or wearing rings, it is preferred to adopt the process described in the 
specification of the patent above reterred to, with this exception, that it 


has been found more beneficial to turn them of rather larger diameters | 


than the cylinders in which they are to work, to increase their elasticity 


and facilivate the putting together of the parts; a portion of the ring ts 
then cut away, and the proper recesses are cut in the ring to fit the | 


projection ¢, as shown in Fig. 1. When the packing or wearing ring d 
is to be put on the body or block +, it is sprung open to pass on each 
side of the projection c, and, when on, the elasticity of the ring per- 
mits it to resume its circular form, thus bringing the recesses on each 
side of the projection c, and the circular groove on to the circum- 
ference of the body or block 6; it is desirable to leave a little space 
between the ring @ and the body or block 4, as shown in the sectional 
part of Fig. 1, to allow for the irregularities in the diameters of the 
eylinders in which the piston works. Fig. 3 represents part of a 
piston consiructed according to a modification of the above arrange- 
ment; in this instauce two packing rings d, d, are employed, and the 
body or block ® is furnished with two projecting flanges 61, bl, on 
which the rings ¢, d, fit. 





MAstTers AND Mex.—Mr. Mackinnon, M.P., has found it necessary 
to withdraw his bill for adjusting disputes between masters and work- 
men by courts of arbitration. Mr. Walpole, on the part of the 
Government, expressed his objections to the constitution of the pro- 
ont courts, and to the mode in which they were to vote—by show 
of hands, 


PRESTAGE’S FURNACES FOR LOCOMOTIVE AND OTHER BOILERS. 
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the log line is fastened, and Vig. 3 shows the ordinary screw apparatus 
or rotator, The moveable eye is shown at a to which the log line is 
attached, and this eye is affixed to the upper end of the log by being 
forked. The screw bolt } is passed through the holes in the forked 
parts a!, a', and through the hole in the upper end of the log, the bolt 
being fixed by the screw nut 6!; the other end of the screw bolt being 
cranked as at 5?; or it may be screwed at one end, and have a 
cross bar at the other, or it may be fixed by a cotter. Near the 
lower end of the axis c, but above the universal joint c', a bell- 
shaped guard d is affixed, which rotates with the axis e, and by 
which the universal joint c' is protected. 





MOLINEAUX AND NICHOLS’ STEAM ENGINE PISTONS. 
PaTENT DATED 3RD OcToBER, 1857. 


Turs invention, by J. A. Molineaux and J. Nichols, both, we believe, 
of the London and Brighton Railway Company's Works, at Brighton, 
consists in the use of passages in pistons, with valves fitting in them, 
by which the steam acting upon the face of the piston enters the 
space between the piston and its cover, and behind the packing rings. 
For the pistons of locomotive engines, where the steam acts alter- 
nately in rapid succession upon the opposite faces of the piston, the 
piston and its cover have one or more holes in them, into which the 
valves are introduced. These valves are double-winged spindle 
valves, either in one piece or in two parts, one working within 
the other, the valve faces being kept at a certain distance apart by 
means of a spiral spring, the foree of which the steam overcomes. 
For the pistons of other engines, and for the buckets and pistons of 
pumps, the double or unconnected valves are applied, or the double- 
faced winged spindle valves. by the employment of these valves 
and the steam pressure in the cylinders of locomotive engines for 
expanding the packing whilst the piston is at work, an engine 
may descend an incline when the steam is shut off without continu- 
ing the wearing action of the piston packing against the cylinder, as 
is at present the case. It is preferred to employ one metallic packing 
ring instead of several, and to cover the joint of the ring by a curved 
plate, or in cases where the wear and tear of the packing ring, and 
the difficulty of access to it, is considerable, to employ a block piece 
having two serrated extremities which take into similar serrations 
formed at or near each end of the split metallic packing ring; thus as 
the ring wears, it passes over another tooth at each end, and is re- 
tained there until the ring is further worn, when it again expands 
and is retained in its position by the block piece; or, instead of using 
the ordinary circular hoop or elliptic band spring for expanding the 
packing rings of pistons, an expanding wedge piece is employed, with 
a small pressure spring behind to keep it in its place, as shown in 





| 

MASSEY’S IMPROVED APPARATUS FOR RECORDING | 
THE SPEED OF SHIPS. 

PATENT DATED 8TH OcToBER, 1857. 


Tue object of this invention, by Thomas Massey, of 4, Birchin-lane, 
and Thomas Savage, of Pentonville, is to improve the apparatus 
known as Massey's patent log, which consists of a train of toothed 
wheels contained in a case, and receiving motion from a screw 
mounted on an axis projecting through the case. This axis has con- 
nected with it a screw apparatus so constructed as to rotate when 
drawn through the water, thus giving motion to the train of wheels 
by which the number of revolutions made by it is recorded. The 
screw apparatus or rotator is connected to the axis of the screw which 
drives the train of wheels by means of a short piece of cord (about a 
fathom in length) made fast at the end toa metal rod a few inches 
long, and this short metal rod is attached to the axis of the screw by 
a universal joint; and to prevent pieces of seaweed catching in the 
joint so as to make the axis fast to the parts of the apparatus which 
do not rotate, a fixed shield projecting over the universal joint has 
been employed ; but in practice this has not been found to obviate the 
difficulty, as seaweed sometimes becomes entangled in the joint, and 
then gets wound up into a lump which fills the shield. It is also 








| usual to attach a guard or “drag” to the end of about a fathom of | 
| cord, between the log and the line passing into the ship; the object | 
| of the drag being to clear the way for the passage of the log and | 





Fig. 3, or a modification of this arrangement, in which a spiral spring is 
employed merely to keep a serrated joint plate in its place, and not for 
the purpose of expanding the metallic packing ring, this being effected 
by the pressure of the steam. The patentees remark that the entire 
contents of the piston chamber is not changed at each stroke, so that 
that quantity of steam becomes wasted, for whilst the contents re- 
main the same or nearly so, the direction of the pressure is alone 
changed with the change in the direction of the motion of the piston. 

Fig. 1 is an elevation of a piston valve, constructed in two parts; 
these parts being extended by a spring, so that the valve faces are kept 
closed when there is no external préssure against them. In this case, 
the spindles are formed with longitudinal corragations or grooves, form- 
ing seven wings, c, c ; the bearing surface of the ends is being thus 
more equally distributed, although, of course, any other number may 
be substituted. In this valve a spiral spring fis enclosed in a socket e, 
into which also a winged projecting stud end d of the opposite part of 
the valve works, and acts as a guide for the play of the valve when at 
work; a, a, are the two partsof the valve having two valve faces 
5, b, expanded by the spring. Fig. 3 shows a plan of part of a piston, 
the cover plate being removed. In this piston are shown the sec- 
tions of two valves, one having three and the other seven wings. In 
this case a wedge piece, having a spiral spring at the back, is shown 
for compensating for the wear of the metal packing ring. 


Terriste STEAMBOAT CoNFLAGRATION.—A terrible illustration of 
the proverbial madness of American steamboat racing is reported 
from St. Louis. The steamboats Ocean Spray and Hannibal were 
racing on the Mississippi, about five miles from that city, on the 22nd 
of April, when the former was losing her advantage. The command 
was then given to put turpentine in the farnaces. They first threw 
in resin, and then the mate suggested turpentine. The boat at length 
took fire, and twenty lives were lost. ‘ 

Tne Karescrove Iron Works.—On Wednesday week a réunion 





| rotator. The present improvements consists, firstly, in mounting a 
| bell-formed shield on the rotating axis, so that should the seaweed 
| become entangled in the joint and get wound up so as to fill the 
| shield (as the joint and shield revolve together), no inconvenience 
should result, the shield effectually preventing any piece of weed from 
becoming entangled with the joint, and also with the other parts of 
the apparatus ; and, secondly, in an improved mode of connecting the 
line with the log, so as to avoid the inconvenience usually experienced 
in the use of a screw-driver to disconnect it ; the present arrangement 
being a screw which can be undone with the thumb and finger; and 
further to avoid the wear of the eye at the end of the log as usually 
made. 

Fig. 1 shows a side view of the log, and Fig. 2 part of an edge 
view of its upper end, showing the mode of attaching the eye to which 








took place at the Katesgrove Iron Works, in honour of the marriage 
of Mr. Chas, James Andrewes, one of the principals of the establish- 
ment, to Miss Charlotte Parsons, of London. The hands usually em- 
ployed at the works number upwards of 300, and arrangements were 
made for the accommodation of 35). The chair was occupied by Mr. 
G. A, Barrett; and near him were seated the Mayor of Reading (G. 
Palmer, Esq.) the Rev. T. G. Horton, Rev. H, Lewis, of Notting Hill, 
Rev. C. H. Bateman, Rev. E. Davis, Mr. Henry Andrewes, Mr. 
Sanderson, Mr. Fletcher, Mr. Ralph, &c. The tables were most 
liberally supplied with viands of the best description. After the 
usual toasts had been given, that for the health of the bride and 
bridegroom was heartily received, affording ample proof that Mr. 


| Andrewes’is held in high esteem by his employées. The health of the 


“‘ Mayor and Corporation of Reading” drew torth a speech from the 
Mayor—one of the proprietors of the celebrated biscuit factory of 
Huntley and Palmer. His worship expressed the pleasure he felt in 
meeting so large a number of workmen, and was pleased to find, from 
what he had seen and heard, that in connexion with the iron works 
there were some classes for their mutual improvement. He liked 
much to see masters and men mix together, as it tended to cultivate 
a kind feeling between them, and to reciprocate good offices. He was 
convinced that where the employers showed an interest in the general 
well-being of those engaged under them, the kindness was repaid in 
greater attention to work, and, more devotedness to the interests of 
the establishment in which they were called tolabour. The company 
did not break up until midnight. 
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TO CORRESPONDENTS. 


Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I, price 20s.; Vol. IL, price 16s,; also, Vols. 171, and IV., price 18s. 
each ; covers for binding each volume, price 2s, 6d. each, can also be had. 
Orders received by the Publisher, 163, Slrand. 

Caistor (Manchester.)—AMr. Whilworth read a paper on his new decimal mea- 

_ sure and wire gauge some months since at the Institution of Mechanical Bngi- 
neers at Birmingham. It is possible that you may get a copy by applying to the 
Secretary of the Institution, 81, Newhall-street, Birmingham. 

“ A SusscRIBErR TO THE ENGINEER FROM THE COMMENCEMENT.”—The arrange 
ment you refer to was patented only a few years ago, and the patent has conse- 
quently not expired. 

T. G. (Barnsley )—Several patents hare been taken for arrangements for regu- 
lating the pressure of steam, not for the principle, but for special arrangements. 
You are at liberty to adopt any plan of your own which does not interfere with 
those already patented, and Were is not inuch probability that your pian is the 
same as others. tis a serious work to look Uirough all the patents for any par- 
ticular apparatus, but if you send a sketch to us of your plan we shall possibly 
be ableto say if it has been patented, 

J.D. (Kilburn, )— We shail have no objection to publish a descriplion of your engine, 
if, upon seeing the drawing of it, we consider it new and practicable. 

W. B. (Ruabon.)—T7here are many works on the manufacture of iron, and their 
prices are various. You had better apply to Spon, Bucklersbury, for a cata- 
logue. Ure's Dictionary, Cresy’s Encyclopedia of Engineering, Mushet’s Papers, 
Truran on fron, all contain valuable information ; the latter has also many plates 
of furnaces. There are also speciul works on the management of iron Jur- 
naces, in which we think the cost of constructing them is referred to. We shall 
probably publish a description of Alger's Furnace next weck, 

J. E. (Derby.)—The number of Thompson's patent for the machine to which you 
refer is, we believe, 2398, in 1854. 

B. W. (Stepney.)--Mr. Aller has had tivo patents for lamps, Nos. 6,551 and 
11,788, he one obtained in 1834, and the other in 1847. The last patent is that 
under which his lamps are now constructed, 








CONDENSATION. 
(To the Editor of The Engineer.) 

Sm.—The date of Mr. Sutcliffe's patent is June 7th, 1854. 

The second claim is this—cooling the water arising from the condensa- 
tion of the steam and using it as injection water for the condenser. 

1, Adelaide-place, London-bridge. J. FREDERICK SPENCER. 

May 15th, 1858, 

[ We find we were labouring under a mistake when we concluded that Mr. Sutcliffe 

had not taken @ patent for his mode of condensing.) 


CONDENSATION-BUBBLES IN GAUGE GLASSES. 
E (To the Editor of the Engineer.) 

Sm,—Your correspondent Mr. James Sutcliffe does notappear to be ac- 
quainted with Howard's re-injection system, which effeets surface conden- 
sation on the same principle as his own, but by a simpler arrangement. 
‘This notice may possibly be of service to him by preventing his wasting 
time and money in p ting his own ingeni invention, Syming- 
ton’s plan is another modification, the difference being in the construction 
of the refrigerator. . 

“One of your Readers” is informed that the bubbles he refers to in the 
gauge glass are generally to be seen when the boiler/has a disposition to prime 
—through the steam bubbles becoming as it were ‘entangled in the water— 
and so artificially raising its level. In such cases turning on the feed pump 
generally has the effect of lowering the water by lensing tangled 
steam. Any grease in a locomotive boiler renders it very troublesome in 
this way, apparently rendering the water viscid, yet curiously enough it is 
used in salt water boilers to prevébt priming. Epwagp REYNotps, 

Butterley lron Works, Alfreton; May 15th, 1858. 








MEETINGS NEXT WEEK. 
IvstirvTIoN OF Civil EnocIngERs.—Tuesday, May 25th, at 9 p.m., Presi- 
dent's “ Conversazione.” 
Socrety or Ants.— Wednesday, May 26, at 8 p.m., “On the influence 
exercised on Ceramic Manufactures by the late Mr. Herbert Minton,” by 
Mr. M, Digby Wyatt. 





Advertixenents cannot be guaranteed insertion unless delivered before eight o'clock 

on Thursday evening in each week, The charge Jor Jour lines and under is 
half-a-crown ; each line afterwards, sixrpence. The line averages eleven words ; 
blocks are charged at the same vate for the space they fill. 


Letters relating to the advertisement and publishing department of this peper are 
to be addressed to the publisher, Mn. Bernarp Loxton ; all other letters and 
communications to be addressed to the Editor of Tae EncixgEr, 163, Strand, 
London, 
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THE NUNEATON RAILWAY ACCIDENT. 


Tats frightful occurrence, which happened to the “ Scotch 
Express” on the 10th instant, presents features entirely 
new in the history of railway accidents in these islands, 
though common’ enough on Transatlantic railroads. 
Hitherto railway accidents amongst us have been remark- 
ably uniform, and have been attributable to a very small 
circle of causes. We do not say that the old causes have 
not been at work here again, but certainly with far less of 
directness than usual, and if active at all, doubtless through 
a medium entirely novel. 

_The facts are’ briefly these :—The train, consisting of 
eight carriages—the head guard’s brake van, an Edinburgh 
first-class, a second-class brake carriage, two Manchester 
composites, a Huddersfield composite, and the second guard’s 
brake van—set out at 9 a.m., as usual, and reached Rugby 
at its usual hour. After its usual stoppage of tive minutes 
there it continued its journey for Stafford, the next stop- 
ping place. When at a point about thirteen miles and a- 
half from Rugby, and a mile south of Nuneaton, the driver 
suddenly caught sight of a cow upon the six-feet space in 
the act of crossing to the down line, on which the train 
was running at forty miles per hour, the usual speed. ‘The 
driver immediately shut off his steam, ordered the fireman 
F apply the brake, whistled to the guards, who also imme- 
= ely applied their brakes, but in the next instant the 
re = struck the cow, became clogged by the horns and 
ude of the animal, and breaking away from the carriages, 
pe on the line with the tender and the last van, 
k Lis paeMages, having broken their couplings some forty 
i ae the point of collision, toppled over on either 

wn the shallow embankment, killing three of the 
Passengers, and injuring severely several others. 

‘is e facts disclosed on the ingnest clearly exonerate 

se in charge of the train from all blame. They were 


evidently on the alert, and with the utmost promptitude 
took means for stepping the train, which on the instant 
appeared to them the only course open. Whilst we feel 
bound to give the driver and guards credit for doing the 
very best thing that, under the circumstances, suggested 
itself, we do not certainly think they acted prudently in 
checking the speed of the train’ It was instantly evident, 
the cow being only some hundred yards off when discovered, 
that to hope to stop the train was madness. Its specd 
could only be cheeked. And any such check to the speed 
only increased the danger of the, concussion. The true 
policy was to have increased the speed if possible, that the 
multiplied momentum might have been superior to the un- 
avoidable resistance. Had this been done, it is extremely 
probable that the train would have-kept the line. As a 
corroborative proof of this opinion, the engine did keep the 
line, and did so by reason of its superior momentum. 
Additional speed would have brought the carriages into 
similar condition for resistanee, and »would have made up 
for their lack of resistanée from want of weight. At best, 
however, the neglect of this could have been but an error 
of judgment, and considering the suddenness of the emcr- 
gency, the railway servants did alk that. could reasonably 
be expected from them. _ Even the keeper of the nearest 
gate was on the alert, and at the time of the fatal oecur- 
ence was engaged in endeavouring to get the cow off the 
line. We are boundto consent alertness and prompti- 
tude of all concerned, and to acquit them of all blame 
whatever in this untoward event, 

But how came the cow on the line at all? It seems, 
from the evidence, she was pastured in a field ad- 
joining the railway, and was predisposed to wander, 
having just been deprived of her calf. How she 
actually got on the line there is-no reliable evidenee to 
show. One witness suggests rather than alleges that she 
jumped over a stile. Another suggests that she may have 
got through a gap into a neighbouring field, and thence on 
to the line through a gate accidentally left open. There 
was, however, no proof that this gate had been left open. 
The fence between the cow’s pasture and the railway was a 
quicksct hedge, which had recently been cut and laid, being 
left some three feet five inches high. The field was ridge 
and furrow, and the available height of the fence was 
reduced by this fact. It had further been weakened by 
the recent removal of posts and rails that had been appa- 
rently placed to strengthen its weak parts. It was evi- 
dently, then, a low and weak fence. Indeed, the occupier 
of the field had, prior to the accident, stated his opinion 
that the fence was not strong enough to keep ordinary 
cattle in the field, a fact of which there can be no doubt. 
Any one acquainted with the habits of cattle knows full 
well that a newly cut hedge, three feet five inches high, 
from which posts and rails have just been removed, and in 
a ridge and furrow field, is too weak for ordinary purposes, 
and especially as the old-fashioned ditch is dispensed with 
by railway people, and, we presume, did not exist in this 
place. Under such circumstances ordinary cattle could not 
be reasonably expected to be safely kept. But, as the event 
has sadly proved, such fences ought to be equal to the extra 
requirements of unsettled beasts wandering after calves, or 
moved by any of the hundred disturbing causes to which all 
cattle are liable, and against which every prudent farmer 
provides. And especially ought such careful provision to 
be made near a railway, where the straying of cattle may 
produce such frightful consequences, Here is the weak 
point of the company’s case, and here, if anywhere, will 
the usual demands for compensation find a reasonable 
basis, 

Whilst of course: English railroads are not a hundredth 
part so liable to»occurrences of this kind as those of 
America, yet it does strike us that it is just worth the con- 
sideration of our locomotive superintendents whether the 
remote possibility of a casualty of this soris not sufficiently 
imminent to warrant the employment of some modification 
of the American “ cow catcher ” in front of our engines. It 
is not a handsome appendage we admit, but sufficiently 
useful nevertheless, 
whether its main use could be secured whilst some of its 
ugliness is avoided. 


APPLICATION OF TOWN SEWAGE, 


We have now before us the preliminary report of the 
Royal Commission appointed to inquire into the best mode 
of distributing the sewage of towns, and applying it to 
beneficial and profitable uses. is commission was 
originally composed of Lord Portman, Mr. Henry Ker 
Seymer, Mr. Branel, Mr. Rawlinson, Professor Way, Mr. 
Lawes, Dr. Southwood Smith, Mr. Simon, and Mr. ‘Henry 
Austin; and they were authorised to make"uch investi- 
gations and “inquiries ‘as they might consider expedient, 
and take evidence and call for such pa’ as they might 
deem necessary ; and Mr. J. F. Campbell, the assistant 
secretary of the,Board of Health, was inted their 
secretary. The warrant having been 4 on the 5th 
January last year, and'the report only just delivered, about 
sixteen months have been occupied in the investigations, 
the results of which are now made public. A few days 
after the appointment of the commission Mr. Brunel re- 
quested to be relieved from serving upon the commission ; 
on 6th July Lord Portman announced his resignation, and 
on the 15th of the same month Lord Essex was appointed 
in his place. Thus constituted, the commission appear to 
have worked earnestly in their endeavours to arrive at the 
truth, and to determine not only the * best mode of applying 
sewage to beneficial and profitable uses,” buat also “ to 
examine the position in which town populations are placed 
with regard to the disposal of their sewage, and to devise, 
if possible, some means of relieving them from the very 
serious difficulties under which they now labour in this 
respect.” The importance and urgency of the case, in 
London particularly, induced the commission to give this 
part of their inquiry special and careful consideration, in the 
belief that if it were practicable to devise a satisfactory 
scheme for dealing with the sewage of the metropolis, a 
highly important result would be obtained, and they 
consequently append to their report the outline of a plan 





for disposing of the sewage of London, which appeared to 


And it seems worth consideration | 











them adequate to the accomplishment of the object in view, 
This plan, which was fully explained and illustrated 
by a map in our last week's impression, we may consider 
as extraneous to the report in which it appears, and we 
shall not, therefore, further allude to it in this place, but 
confine ourselves to the elucidation of the several points 
directly included in the inquiry of ;the commission. As a 
necessary part of their duty the commission visited and 
examined the different localities where sewage is employed 
in agriculture, or treated with a view of neutralising its 
offensive and noxious properties; but, besides doing this, 
they considered it necessary that they should institute a 
series of distinct experiments to test the efficacy of ex- 
isting methods, and if possible to improve upon them. As 
the carrying out of these objects would necessarily occupy 
much time, the commission very wisely divided the subject 
into two parts, the first relating to an examination into the 
existing condition of things, leaving to a later period 
the practical trials of the methods which have been pro- 
posed for the treatment of sewage and of other processes 
which might present themselves. _ With these views a 
committee of five was appointed to visit and inspect all 
works in operation, and to examine, such witnesses as 
might appear necessary, and the results of this branch of 
the inquiry, the commission now give in their preliminary 
report. 

The present practical conclusions which are now almost 
universally entertained with regard to town sewage the 
commission state may be summed up shortly as follows :— 
That the offensive effluvia from animal and vegetable 
substances in a state of decay are highly prejudicial to 
health ; that decaying human excrements are amongst the 
most injurious of such. substances ; that the retention in 
cesspools of such decaying matter is a serious nuisance, and 
that for the rapid and regular remoyal of such substances, 
the only practicable means is an abundant supply of water. 


| These conclusions point out ‘the absolute necessity of 


adopting water-closets in some form or other in all possible 
cases. Then again the discharge of a large body of sewage 
into a river or watercourse, producing as it does, disease in 
the immediate neighboarhood, and influencing distant 
populations, and leading—as in the cases of the Medlock 
and Irwell at Manchester, of the Mersey at Stockport, and 
the Tame at Birmingham, and many other rivers—to 
an increasing offensiveness, proves that a national evil is 
fast growing up which demands immediate and scrious 
attention. 

The commission notice the condition of the Tame at 
Birmingham especially. Before it reaches that town, it is 
stated, that it receives the sewage of 270,000 persons, and 
yet that the water is used for all purposes, including 
drinking, by no less than 50,000 people. Again, the 
Thames, before it reaches the point recently adopted as the 
lowest from which water shall be drawn for the use of the 
inhabitants of the metropolis, receives the sewage and 
drainage water of towns and villages containing 700,000 
inhabitants. Allowing that there are causes such as the 
influence of the air, aquatic vegetation, fish, &c., at work 
to materially diminish the quantity of offensive matter 
mixed with river water, the commission very properly state 
“that as a matter of common sense and public decency it 
is not to be tolerated that the sewage of one town shall 
flow through and, still less, be the water source of another.” 

Besides the injurious, and something more than injurious 
consequences here alladed to, as resulting from the practice 
of draining towns directly into the nearest rivers or water 
courses, the destruction of the fish is another important 
evil arising from the same cause. The salmon fisheries of 
Scotland and Ireland not only represent a property of large 
annual value, but they form the occupation and livelihood of 
a very considerable population; and apprehensions are 
already entertained of serious injury by the daily increasing 
quantity of sewage thrown into the rivers. That this evil 
can be arrested by means already within our reach, the 
commission state is proved in the case of Leicester, where, 
since the adoption of a process for neutralising, the 
offensive and noxious properties of the sewage discharged 
into the river, the fish have returned to their old haunts, 
although they had previously entirely disappeared, owing 
to the impurity of the water. 

The commission call, attention to other very important 
proofs of the necéssity of action in the proper treatment and 
removal of the sewage of towns. . ‘I'he first of these is, that 
as many as twelve towns in the United Kingdom have 
erected works on a more or less extensive scale, for the 
purpose of cither applying the sewage to land, or of treat- 
ing it by chemical means so as to deprive it of its offensive 
character before allowing it to mix with the water of their 
rivers. The second being the fact, that the difficulty of 
dealing with the sewage is in many places neutralising, if 
not altogether suspending, the efforts of town populations in 
carrying into effect improvements which are known to be 
essential to public health and comfort; many suits at law 
having been, within the last few years, entered against the 
authorities of different towns on account of injury alleged 
to be produced by outfalls of drainage; the results of such 
trials having presented great anomalies and have left the 
law on the subject in a very unsatisfactory state. 

To remedy these evils the commission have been anxious 
to find a remedy by applying the refuse to agricultural 
purposes if possible, but at any rate to determine the mode 
of dealing with sewage with the view of the removal of 
existing difficulties; and with this object they have 
personally examined the different localities where attempts 
haye been made to obviate the injurious influences of 
sewage by special treatment before throwing it into the 
water courses; or, to accomplish that object still more 
perfeetly, by employing the liquid as manure. ‘The localities 
visited where sewage is ap lied to land in the liquid form, 
were Rugby, Watford, Ydinburgh, Rusholme, Mansfield, 
and Milan; and those visited where works for the purifica- 
tion of sewage are in operation were Croydon, Leicester, 
Tottenham, and Cheltenham. In addition to these several 
places, the commission examined various farms where 
liquid manure on a large scale, produced on the farms 
themselves, is employed, 

The consideration of what they saw and heard in the 
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course of their inquiries in these several places, and the 
conclusions they drew therefrom, we must leave to a fature 
occasion. 
VENTILATION OF SEWERS. 

IN our previous articles upon the ventilation of sewers we 
have considered, first, the origin of the present mode of 
ventilation as adopted in the metropolis, and, indeed, genc- 
rally throughout England, as well as the necessity for, and 
accidents arising from the want of, proper ventilation ; also 
the nature of the gases generated in the sewers; secondly, 
the various remedies which have been proposed for obviating 
the necessity of improved ventilation ; and, thirdly, the 
different modes of ventilation that have been suggested, as 
far, at least, as regards what have been called the “ natural” 
modes. In conclusion, we now propose to consider the 
mechanical contrivances which have been proposed, as well 
as that which holds an intermediate position between the 
natural and mechanical methods, namely, the steam jet. 
We also propose to consider the conclusions at which Mr. 
Haywood, in his report to the City Commissioners, has 
arrived, and shortly to state our own views on the subject. 

As we have already observed, the plenum system of 
ventilation is wholly inadmissible for the purpose of 
ventilating sewers, driving, as it woald, all the foul 
gases directly into the houses and public thoroughfares, 
The vacuum system, on the other hand, whether carricd 
out by means of pumps or fans, would, in the same 
way asa furnace, exhaust the foul air of the sewers, 
causing an in-draught at every opening into them, 
whether by the ventilators in the public thoroughfares 
or by the sinks and closets of houses. That this permanent 
in-draught, which would of necessity remove all noxious 
gases from the sewers, can without considerable difficulty 
be established, we think highly probable. The fact which 
has been before noticed of the several openings into the 
sewers, at one time serving as up-cast and at another time 
as down-cast shafts, seems to suggest the possibility of very 
little being required in order to give a general direction to 
the currents within the sewers. The two things necessary 
to be observed would be, first, to discharge at the highest 
points possible (the ventilators at the highest points most 
frequently, under existing circumstances, serving as exit 
channels) ; and, secondly, careful regulation of the areas of 
the several ventilators, so as to draw the air required for 
the due ventilation of the sewers from the most distinct 
points of the several sections ; and it is even possible that 
no ventilators would be required under an adequate ex- 
hausting system of ventilation, except those the farthest 
removed from the furnace, pump, fan, or other apparatus 
employed. 

Ventilation by steam jet was first, as most of our readers 
are probably aware, proposed by Mr. Goldsworthy Gurney 
for the ventilation of mines. It is now about eight years 
since it was first tried, and many experiments have been 
subsequently made. According to Mr. Haywood, the 
Commissioners of Sewers received a communication from 
Mr. Gurney in 1849, in which that gentleman stated 
his belief that the sewers of London might, by means 
of the steam jet, be relieved of all effluvia; and in 
consequence of this opinion an experiment was actually 
tried in a sewer (Friar-street) 1,500 feet in length, 
and having a sectional areca of 13 square feet. This 
experiment proved successful in so far as it showed that 
sewers could be ventilated by meaus of the steam jet. This 
fact, however, as Mr. Haywood remarks, was known long 
before, but the very points which it was desirable should 
be ascertained were in this experiment left undetermined, 
namely, the amount of air that could be exhausted by 
means of the steam jet for a given consumption of fuel, as 
also the length of sewer (with all drains, gullies, and other 
openings) which could be ventilated by a single system of 
jets. It also appears that in 1855 Mr. Gurney made another 
experiment in ventilating the sewers in the vicinity of the 
Houses of Parliament, and that the clock tower was fitted 
up as an up-cast shaft for that purpose. This experiment, 
it is said, also succeeded in causing strong in-takes down 
the gullies, but, as in the former case, the cost of the system 
was not ascertained, or, at least, was never made public. 
One point with regard to these experiments with the steam 
jet is well worthy of remark, and that is, that they are 
said to have proved the practicability of depriving the 
sewer gases of their noxious smell and character as rapidly 
as they are drawn out of the sewers, by passing the jet 
through a coke fire. This seems to have been established 
in the Friar-strect experiment. In the experiment made 
near the Houses of Parliament it also appears to have 
been established that the decomposition of the gases is not 
effected by simply passing them through an ordinary fur- 
nace. Mr, Haywood, however, considers that there is no 
conclusive evidence of this being the case, and holds to the 
opinion that simple ventilation by an ordinary firnace 
would be found to be better and cheaper than any com- 
bined system of furnace and steam jet. 

Laying down as the conditions of proper ventilation 
those necessary to guard against explosions of inflam- 
mable gases, and the emission of other gases which 
are deleterious by gullies, house drains, and other inlets, 
and to fulfil which Mr. Haywood considers an “ unceasing 
uniform extraction of air from a vast system of subter- 
rancan channels” as absolutely necessary, he arrives at the 
conclusion that these requirements can only be accom- 
plished by means of “ furnace ventilation, specially formed, 
adapted, and controlled by those charged with the care of 
the sewers.” 

While, therefore, this is the conclusion to which, after an 
apparently patient inquiry, Mr. Haywood arrives, he does 
not forget to point out the condition upon which this com- 

lete system of ventilation may be dispensed with, that 
feing, if we are prepared to accept a compromise, by trans- 
ferring the stench of the sewers “from the strects to the 
house tops.” One most important conclusion to which he 
arrives, and one in which every one will agree with him, is 
the necessity of instituting some experiments for the pur- 
pose of obtaining data now wanting. He considers an 
outlay of from one to two thousand pounds would be suffi- 
cient, and that the experiments should be extended over 


twelve months, in order to gather results of practical value. 
He suggests, as the fittest department under which such 
experiments could be instituted, the Metropolitan Board 
of Works (the data required being for the advantage 
of the whole of London); but reminds the Commissioners 
of Sewers that a district can be found within their own 
jurisdiction very suitable for the experiment. It appears, 
indeed, although Mr. Haywood is too modest to put it in 
so many words, that he himself wishes to undertake the 
experiments within the sacred precincts of the City; and we 
are sure no one would be more likely than himself to 
conduct such experiments with the care necessarily 
required. As he observes in his report, if a perfectly 
efficient system of ventilation is to be abandoncd, and 
less expensive and less certain means are adopted 
for ventilating the sewers, then there are various plans 
which might be more or less successful, such as trap- 
ping all the outlets, carrying up ventilating pipes from the 
heads of all the sewers to the tops of adjacent chimney 
shafts, connecting the rain water pipes with the sewers, 
and compelling shafts from the drains or closets to be car- 
ried to the tops of the houses. Still further improvements, 
Mr. Haywood says, speaking of the City alone, might be 
made if permission could be obtained to run up shafts inside 
the towers of many of the City churches, which he consi- 





ders might be done in many cases without difficulty, and 
states that valuable assistance would be given to the exist- 
ing, or indeed to any mode of ventilation by a few only of | 
the private furnace shafts in the City being connected with 
the sewers. Finally, Mr. Haywood combats the views of 
the Government referees expressed in their report on the | 
main drainage of the metropolis, as to the benefits which the 

construction of the proposed intercepting sewers are likely 

to exercise in preventing the alternate compression and | 
dilatation of the air in the sewers, and thus relieve of 

effluvia the districts through which they pass. That this 
advantage would follow the construction of any system of 
intercepting sewers he believes to be an erroneous view of | 
the case, conceiving that the law of the diffusion of gases is 
the real cause of the effluvia arising from them. Mr. Hay- 
wood even goes so far as to state it as his opinion that “it | 
is this law of diffusion which will reader the complete | 
prevention of smell from street gullies a matter almost of | 
impossibility, whatever may be the ventilating system | 
adopted, unless chemistry come to its aid.” He considers this | 
law so powerful in its operation, that even if all the 
street openings were acting as down-cast shafts, nothing 
but an unattainable velocity would prevent the issue of | 
offensive gases so long as these openings existed, and that | 
“ the sanitary benefit likely to arise from any of the systems 
of ventilation alluded to can be but slight, unless coupled 
with the application of chemical agents, more sure in their 
action, less objectionable in their collateral effects, and from 
their nature more capable of being adopted, than those 
which have hitherto been suggested.” 

What then shall we say to all this? Tas it bee esta- 
blished that none of the proposed plans for obviating the 
necessity of improved ventilation of the sewers would 
accomplish the end in view? We think it has. Has it 
been proved that thorough ventilation is necessary if the 
health and comfort of the denizens of large towns, 
and especially those of London, are to be secured? This 
we think also must be answered in the affirmative. 
Finally, has Mr, Haywood satisfactorily shown that the 
plan of ventilating sewers which he approves most, namely, 
that of simple furnace ventilation, is the best and cheapest ? 
To this we demur. It appears to us, after all we have seen 
and heard upon this subject, that something more than 
simple furnace ventilation would be desirable, not perhaps 
to say necessary, although we are, as we have said, not im- 
pressed with the idea that so much difficulty would be met 
with in reasonably ventilating the sewers as Mr. Haywood 
seems to anticipate. For our own part we incline 
to the belief that a mechanical system of ventilation, either | 
by pumps or fans, or by means of the steam jet, would 
cither of them be found to possess many advantages over the 
use of simple furnaces. ‘The adoption of these latter must of | 
necessity involve shafts of considerable height, as it would | 
no doubt be necessary to carry the vapours emitted from 
them completely out of the way, so asto ensure their not | 
being drawn into the strectsor the upper parts of houses near | 
which they were situated, and this because we believe it | 
more than probable that the noxious gases of the sewers 
would not be decomposed at ordinary furnace temperatures, 
but only by passing them through furnaces maintained at 
a high temperature by means of a blast of some kind. In 
this view we entirely agree with our correspondent, Mr. 
Clare, who has devised a mode of ventilating sewers, in 
which he contemplates drawing the air from them (by 
means of pumps emerged in water, and by several bends in 
the exhaust pipe, heating such water for baths and wash- 
houses) through a furnace peculiarly constructed, and sup- 
ported by the blast thus created, and in which the gases 
from the sewers would be decomposed. In short, if we 
understand his views, he proposes to substitute a blast for a 
high shaft, believing, and we think rightly, that low 
temperatures are inadequate to the decomposition of noxious 
gases. In one respect, however, we believe we differ essen- 
tially from the views of our correspondent, and that is, that 
we consider it necessary that the whole of the air, whatever 
the quantity required may be for the due supply of the 
furnaces, should be drawn through the sewers; in other 
words, the furnaces must not have a breath of fresh air— 
while our correspondent proposes to supply his furnaces 
partly from the sewers and partly from the external air. 
Oar idea is to blow, or draw, the whole of the air passing | 
along the sewers through farnaces, should furnaces be | 
found, upon further trial, capable of decomposing the 
noxious gases proceeding from them, and then to discharge 
them by shafts as low as possible, where practicable turn- 
ing them into ordinary factory chimneys; or if high shafts 
are required as well for carrying off the products of com- 
bustion, as the decomposed gases of the sewers, then to 
dispense with furnaces altogether, only so far as they are 
necessary for supplying the power for working the pumps 
or fans, or for the production of the steam jet, whichever 








might be adopted. 








It must be confessed after all that experiments are wanted 
to test the relative advantages of these several plans. All 
of them may be tried with ease whenever the efficacy of 
any one of them is tested. What we want to know is not 
so much whether this or that plan will ventilate the sewers 
as possibly any one of them could bemade to do so effectually. 
but the real question is, which plan is the cheapest—not, 
perhaps, so much as regards first cost, although this is, of 
course, important; but the cheapest and least troublesome 
to maintain in constant and efficient working order? 

It seems tous that the chance of our obtaining any benefit 
from chemical investigations, with a view at least of deo- 
dorising or destroying the offensive gases in the sewers, is 
very small indeed ; and we cannot but think that mechani- 
cal means are alone sufficient to effect the object in view, 
premising that that object be merely a reasonable purifica- 
tion of the public thoroughfares from offensive effluvia, and 
such a moderate degree of purity of the air in the sewers as 
shall render it safe for men to enter them, without at all 
hoping so far to purify them as to make a prolonged stay 
in them otherwise than unhealthy. c 


PROVINCIAL GALLERIES OF ART. 
We have taken several opportunities of stating our belief 
that it is extremely selfish and impolitic to seize on all 
available Art treasures, and locate them for ever in London. 
It may serve purposes of show and of national vanity to act 
thus, but surely Art has a higher mission among us than 
to minister to national pride. Practically, indeed, Art has 


| already entered on her higher mission in some fifty of our 
| provincial towns, and through the agency mainly of the 
| Science and Art Department is now engaged in refining the 


tastes and softening the manners of our people, and in lay- 
ing a basis from whence shall rise better styles of manufac- 


| ture and more elevated forms of national prosperity. And 


all this is being done with such spirit and with such a 
degree of devotion that it is quite evident the country is 


| ripe for all that is being attempted, and for even more 


rapid strides in advance. 

The results of the Art instruction that has been thus im- 
parted, as shown in the exhibitions of works by students 
in the Department’s schools, fully warrant these remarks. 
Not only is the regeneration of public taste in our manu- 
factures being promoted, but evidently the very best 
foundation is being laid for a knowledge of Art in’ all its 
higher forms. We know that artists high in their profes- 
sion envy the students of the present schools, well knowing 
that the severe and accurate course of preliminary study 
through which they are taken must lay the foundation of 
the highest artistic excellence. 'The provincial schools are 
doubtless training their students to an appreciation of works 
of Art of which hitherto only a favoured few were capable, 
from their accidental possession of the required educational 
preparation. We are, on a large scale, preparing our people 
for a critical appreciation of forms of Art. Hitherto our 
galleries have been crowded by gaping wonderers almost 
exclusively, especially in the provineces—by people who 
have taken the works of Etty for those of the Carracci. 
Hereafter there will, at least, be mingied with such ob- 
servers a goodly number whose souls have been awakened 
to the love of the beautiful, and who are keenly on the 
alert to improve their manipulation, to get new lessons in 
effect, or to perfect themselves in the principles of compo- 
sition ; to do all, indeed, which only an acquaintance with 
the best examples of art can secure. 

Whether designing it or not, our schools of art have 
created an absolute necessity for local art galleries. The 
proposal to lend works from Kensington might, in some 
sort, meet this want, but it could only do so temporarily 
and partially. Already complaints are made that the 
initiatory attempts of Kensington are disappointing and 
explosive. A distant school is astonished by the apparition 
of some large picture unasked for, which costs a consider- 
able sum for carriage, and, from peculiar local circumstances, 
is useless when it arrives. With large powers of selection 
at will from a well prepared catalogue, the system of loans 
would be invaluable for mere working purposes. ‘This, 
however, is a very small instalment of the thing whose 
necessity it is the greatest triumph of the Department to 
have created. And will the nation be deaf to the appeals 
its own care has elicited? Will it disregard the wants its 
own wisdom and munificence have been so largely taxed to 
create? Willit refuse to foster with proper aliment those 
higher cravings it has cost so much to produce, and in 
whose satisfaction and subsequent fruit our national pros- 
perity are so largely involved? Impossible. 

Facilities exist for creating the local arrangements for 
duly housing and carefully devoting to popular use any 
works of Art that might be obtained. The authorities of 
our schools of Art would, we doubt not, be too glad to find 
at once space for the commencement of a local gallery 
whose beginnings would naturally be small. No agency 
could be so effectual as that by which locally the great Art 
educational work is being carried on. And the amount of 
success the local schools achieve is the best measure that 
could be taken for apportioning works that private munifi- 
cence or the public purse might supply for distribution. If 
all such works were distributed to the metropolis and to 
the provincial towns in the ratio of their Art students and 
their annual success, we have a guarantee that the works 
would go where they were most needed, and where they 
would bring the largest amount of fruit. The effect of ths 
would be, that instead of our central National Gallery, 
which the majority of distant lovers of Art could only visit 
once in their lives, and whose influence would be compara- 
tively small, we should have at onee fifty local galleries 
which would be constant centres of attraction in_ their 
respective neighbourhoods, and which would fiftyfold mul- 
tiply the effect of our individual pictures on the tastes of 
our people. f 

The present seems a favourable time for commencing 
so good and important a work. The vast stores of drawings 
which Turner left to the nation are now almost ready for 
exhibition ; indeed 400 of them are now ready. These 400 
drawings, forming part of the national collection, but 
which have not hitherto been exhibited, include Alpine 
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subjects of great value, the rivers of England, the rivers of 
France, the vignettes of Rogers’s poems, studies of moun- 
tain scenery in Scotland and Switzerland, and many pre- 
cious drawings from nature at Rome and Naples. Besides 
these 400 drawings, which will be framed, 1,000 of less 
value will have been mounted by the middle of May suffi- 
ciently for purposes of protection and display. Mr. Ruskin, 
under whose care these drawings have been prepared for 
exhibition, is framing an illustrative catalogue of the 
whole. , 

There are also about 200 large sketches and drawings, 
many of them very noble, for which it is difficult to sug- 
gest any arrangement, and which can only be exhibited in 
the event of an enlargement of the National Gallery. They 
had been much crushed and otherwise ill treated by Turner, 
and were nearly all moth-eaten. Nevertheless it would be 
possible to exhibit them in glazed panels, although not in 
portfolios. . 

But besides these there are avery large numberof drawings 
in pocket note-books, both sides of every leaf being covered 
with its pencil sketch. Mr. Ruskin has dealt with thirty- 
six of these note-books, containing in all 3,132 leaves, but 
the total number of note-books is 267. To mount all these, 
so that they may be handled without injary, will be a 
work of time. The remainder of the Turner drawings, Mr. 
Ruskin thinks, might profitably be divided into five or six 
collections, and sent to the Academies of Edinburgh, Dub- 
lin, and the principal English manufacturing towns. 

We appeal to Mr. Ruskin, and to all concerned in the 
distribution of these drawings, to take some such scheme 
as this we have sketched thus broadly as the basis of the 
distribution of these drawings, and as a systematic begin- 
ning of Provincial Galleries of Art. The approaching 
removal of the Vernon Gallery, too, affords another oppor- 
tunity of helping on this important work. Once begun we 
are sure it would receive support, and no lack of pictures 
for distribution would ultimately be felt. Of its manage- 
ability, and of its vast national influence, there is no room 
to doubt. 


THE ART-TREASURES PALACE, 


WE look with great pain on the closing scenes of this great 
and noble undertaking. The Donaldian riots, which dis- 
graced the last days of the exhibition, seem to have inaugu- 
rated the reign of disaster and misfortune. They were 
themselves the most extraordinary and the most discredit- 
able scenes imaginable in such a connexion. The most 
glorious art collection this country ever saw ends in a 
rebellion of waiters against the management, and a scrim- 
mage amongst broken chairs and fragments of boiled 
chicken ; and when we are all a tiptoe to see the merited 
punishment follow, the whole thing is hushed up and the 
refactory man of the napkin walks off unscathed. The ter- 
mination of these scenes was as disagreeably suggestive 
against the management as their occurrence, and the daily 
intensifying symptoms that ushered them in. 

On the heels of these disagreeables followed the squabble 
with the managing commissioner, who was alleged to be 
deeply injured by not only being robbed of the honour of 
first suggesting the exhibition, but also of the paid reward 
that his management had earned. Rumours were rife of an 
appeal to law, but these have died away we know not how, 
except that they leave an unpleasant memory behind them. 

Judging from the feeling that existed, we at one time 
fully expected a formidable demonstration on the part of 
the two-guinea ticket holders who considered themselves 
thoroughly taken in. They alleged, with some show of 
consistency, that they had not had the extra privileges for 
which they had paid, and to which they were justl 
entitled. Of course this feeling is softening down, but it is 
far from extinguished even now ; and it contributes an in- 
considerable item to the unpleasant memories of the exhibi- 
ton. 

Our necessary reference to the catalogue reminds us of 
the sore feelings its management occasioned, but of that we 
have already spoken strongly. We simply enumerate it as 
an item in this list of disagreeables. Even the elements 
seem to have had a spite against the management, for the 
wind some months ago levelled the railway shed, and the 
platform has ever since been encumbered with piles of the 
wreck. Death, too, has to many embittered the recollec- 
tions of the Exhibition. One of its most accomplished 
agents was struck down ere his portion of the work was 
completed, and another as soon as it was complete. To add 
to the embarrassment of the management, the Soulages col- 
lection is left on their hands, the Government having defi- 
nitely refused to purchase it. 

And now comes the last act of this unfortunate series. 
The executive committee having waited in vain for an eli- 
gible proposal to take the building off their hands as a 
whole, were ultimately obliged to call in the aid of the 
auctioneer, The building was divided into some six 
hundred lots, “ to suit purchasers,” the last of which was 
disposed of last week. The materials, in auctioneer’s 
phrase, consisted of “900 tons of cast iron in columns, 
beams, gutters, and ornamental castings; 18,000 square 
yards of corrugated iron on roofs, 2,800 yards of uninjured 
corrugated iron; 20,000 square yards of floor boards and 
Joists, 15,000 square yards of boarding under roof and in- 
side walls, 45,800 fect of glazed skylights, and other valu- 
able property.” 

After the sale had proceeded through some forty lots, the 
auctioneer offered the whole of the remaining part of the 
building in one lot, and received an offer quite character- 
istic of his audience, the magnificent sum of £500 being 
bid amid many mirthful demonstrations, Ultimately £2,000 
were offered, and the last attempt to save the building from 
utter dismemberment was abandoned in despair. The 
whole was therefore disposed of piecemeal, and realised 
some £7,000. 

As specimens of the prices of individual parts we ma 
add that the skylights sold for 9d. and 1s. per square yard. 
The corrugated iron on the roof fetched from 3s. to 3s. 10d. 
per cwt. ; and the wood lining under the roof from 23d. to 
43d. per square yard. The wrought-iron girder principals 
at the intersection of the great hall pe transept were 
knocked down at 3s. 4d. per cwt.; and the semicircular 
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principals over the orchestra and great hall at from 4s. to 
ds. per cwt. The double ornamental columns in the great 
hall fetched from 2s. 9d. to 3s. 1d. per ewt. The orna- 
mental iron balustrading of the galleries, with mahogany 
handrail, was sold at 54d. per foot ; and the four flights of 
thirty steps each, leading to the galleries, fetched from £10 
to £11 5s. each. The floor boards realised from 1s. 14d. to 
1s, 2d. per square yard. The first-class refreshment room 
was sold in one lot for £232 10s. The whole of the bricks 
in the building were also sold in one lot for £450. We 
understand that Mr, Greaves, of London (formerly of Man- 
chester), bought the whole of the first and second class 
refreshment-rooms, besides other portions of the building, 
for an iron foundry at West Hartlepool. 

Thus has ended the Manchester Art Treasures Palace, 
and its end seems to be a melancholy completion of the 
chapter of untoward events that have marked the latter 
part of its history. Where once we saw gay and admiring 
crowds delighted by all that was beautiful in sight and 
sound, we have a crowd of keen-eyed bargain drivers ; and 
where erewhile beauty and genius alike bowed before the 
divinest productions of man’s hands, the curtain falls on 
men higgling for the possession of hundred-weights of 
scrap-iron. 


LITERATURE. 

Shells and Shell-guns, By J. A. Danteoren, Commander in 
charge of Experimental Ordnance Department, Navy Yard, 
Washington. Philadelphia: King and Baird. London: Triitbuer 
and Co., 60, Paternoster-row. 


It requires but little observation to teach us that, despite 
the Select Woolwich Committee of antiquated military 
gentlemen, who condemn inventions at the rate of 6,000 
a-year, modern science is gradually effecting important 
changes in the ordnance of this, as well as of other 
countries. That expansive engineering intellect from which 
have sprung the marvellous works now abounding on land 
and sea, is slowly but surely mastering the ponderous mass 
of official dulness which has so long lain passively hostile 
to its progress. Nor is the spirit of improvement confined 
to non-professional men only, but, on the contrary, is be- 
coming shed abroad in the hearts of naval and military 
men themselves. 

One of the foremost among the professional men who 
have devoted their energies to the good work, is the author 
of the volume before us, a captain in the United States 
Navy, and the officer to whose care has been committed the 
charge of the American gunnery practice-ship, Plymouth. 
This ship has been commissioned by the United States 
Government, with an object similar to that which our own 
Excellent serves at Portsmouth ; but, unlike the Excellent, 
she is fitted as a sea-going ship, in order that the practice of 
gunnery may be studied, not merely in harbour where the 
vessel is at rest, but also in the varying conditions to which 
she is subjected when under sail, and in a sea-way. The 
Plymouth carries a crew of select seamen, bears an experi- 
mental armament of light and heavy guns, and makes short 
voyages, in which both are exercised according to the judg- 
ment of the officer commanding her. 

Before the institution of a gunnery practice-ship, the 
ordnance department of the United States Navy was under 
the control of the Ordnance Bureau, which seems to have 
been a less obstructive device than the corresponding office 
in this country. In order to give some indication of its 
character, and at the same time to illustrate the manner in 
which inventive men are regarded by trans-Atlantic states- 
men, we take the following passage from a report of the 
Secretary of the Navy, Mr. J. C. Dobbin, to the President 
of the Republic, dated December, 1856 :— 

In consideration of the comparative strength of our naval force, ic 
becomes vastly important that we should call into exercise the inven- 
tive and suggestive genius of our countrymen; and strive not merely 
to keep pace with, but, if possible, in advance of others in the cha- 
racter of our engines of destruction in war. In this matter the 
Ordnance Bureau has not been idle. The progress in improving, 
modifying, and enlarging the guns of the service has been cautious and 
gradual, yet steady and impressive. The experimental establishment 
at the Washington navy yard has been for many years an admirable 
adjunct to the bureau. Having at its head an officer of a high order 
of intellect and indefatigable energy, aided by a small corps of assist- 
ants, the department has found it a shield of protection against the 
introduction of the novelties of visionary inventors. No innovation 
has been recommended until subjected to the severest tests ; yet pro- 
gress, and an eagerness to be in the foreground of improvement, have 
been manifest. 

In 1850, Commander Dahlgren suggested that he could 
“exercise a greater amount of ordnance power with a 
given weight of metal, and with more safety to those who 
manage the gun, than any other piece then known of like 
weight;” and Commodore Warrington, then at the head of 
the Ordnance Bureau, ordered the guns proposed. The 
visits of the Merrimac and the Plymouth to this country 
have familiarised us with the contour of the improved guns, 
which are mainly characterised by an extraordinary thick- 
ness of metal at the breech, and an equally extraordinary 
thinness of metal along the chase. The proving and testing 
of them continued during the years 1852-3, and 4, their 
endurance and accuracy being especially examined. The 
first gun stood 500 rounds of shell and 500 of shot without 
bursting; and subsequently others were proved to the 
extreme, and endured 1,600 and 1,700 rounds, even then 
remaining sound. The Dahlgren guns were therefore 
adopted in the United States’ Service ; and about the same 
time solid shot were to a very great extent superseded by 
shells. The latter were not adopted in consequence of any 
supposed inability in the Dahlgren guns to propel solid 
shot of the dimensions given to the bore of these guns; but 
solely because shells were deemed superior. To this subject 
we shall presently recur. 

The work before us opens with an historical introductory 
notice, tracing the successive improvements that have been 
made in explosive projectiles. It will help to give com- 
pleteness to the knowledge of our readers if we briefly 
follow Captain Dahlgren in his review of this subject. The 
earliest form of such projectiles was the grenade, thrown 
by the hand, the use of which is not yet entirely discon- 
tinued. Then came the bomb, which was thrown from a 





mortar. This missile was used in 1376 at Jadra, by the 
Venetians ; in 1521 at the siege of Mezieres ; in 1522 at the 
siege of Rhodes, by the Turks ; and in 1542 at the siege of 
Bourdeaux. There appears to be good reason to doubt, 
however, whether the modern form of the bomb was under- 
stood and employed at these early periods; or, if it be ad- 
mitted that a correct idea of it was then entertained, its 
construction and proper mode of application were so in- 
differently pial wes as to interpose a bar to any very 
useful realisation of its capabilities. The principal use to 
which the mortar was then applied was the projection of 
huge stone balls, But as soon as the powers of the bomb 
came to be understood, its adoption became general 
throughout Europe. These powers were first efficiently 
demonstrated in the contest maintained by the United Pro- 
vinces of Holland against the prerogative of the Spanish 
Crown. In 1606 St. Julien published, in Holland, his 
“Forge de Vulcan,” in which many particulars relating to 
the bomb are given; and near the same time the engineer, 
Diego Ufano, who served in the Spanish army previous to 
the truce between the combatants, published a work in 
which, although he did not mention the bomb, he insisted 
upon the advantages afforded by the use of mortars. But 
in 1624, at the siege of Grol, the Dutch Prince, Henry of 
Nassau, employed the bomb with immense advantage, and 
afterwards, at the reduction of the Fort of Schink, availed 
himself exclusively of its powers, Its worth now became 
recognised throughout Europe. 

In order to bring the new missile into use in field service, 
light mortars were cast, and became known as “ howitzers.” 
These met with most favour in Germany, but in England 
and Holland they were slowly manufactured, and in France 
not at all until 1749. The improvements effected in them 
by Frederick, King of Prussia, and the great advantages 
which he derived from them, led, however, to their increase 
in all the services of the Continent. 

In naval ordnance, and for the use of ship against ship, 
explosive projectiles were not, until very lately, brought 
prominently forward. But now the use of shell guns is 
rapidly extending throughout the navies of Europe and the 
United States; and, unless the contemplated introduction of 
iron ship defences should be found to provide efficient pro- 
tection from shell batteries, they may be expected to make 
the naval battles of the future far more deadly and destruc- 
tive than the most bloody engagements of past times. 

At first the projection of the bomb from the mortar was 
confined to high angles of elevation. But after Marshal 
Vauban had successfully practised his project for ricochet- 
ting solid shot from the mortar, General Lafrézélitre at- 
tempted to apply the practice to bombs. His success led, 
Paixhans tells us, to the casting of the first French siege 
howitzers (8-in.) for the purpose. The elevation of the 
howitzer of this description was less than that of ordinary 
mortars, but still greater than that of cannon; lower 
charges of powder were also employed with them. The 
effect, therefore, so long as the short howitzers were in 
vogue, was to roll the shell along the ground, allowing it 
to explode above the surface. It was about the middle of 
the eighteenth century that the utility of firing shells hori- 
zontally, like shot, especially against shipping, was first 
suggested, and experiments were made during the next 
fifty years at Gibraltar, Toulon, Cherbourg, Meudon, and 
Strasbourg. 

Meanwhile in England, in 1774, General Robert Melville 
invented the Smasher—a piece of ordnance, by means of 
which he proposed to fire 68-pound shot with low charges 
of powder, in order to produce the increased splintering or 
smashing effects which were known to result from such 
practice. The same intelligent officer also suggested the 
use of shells, hollow shot, and carcasses. The first piece of 
the kind was cast at the Carron Foundry, in 1779, and 
General Melville’s family have now in their possession a 
small model of this gun, with the inscription :—- 

“ Gift of the Carron Company to Lieutenant-General Melville, in- 
ventor of the smashers and lesser carronades, for solid, ship shell, and 
carcass shot, &c. First used against French ships in 1779.” 


The use of shells, however, was deemed of less importance 
by General Melville than the projection of maximum 
masses at minimum velocities ; otherwise, the system of the 
renowned Paixhans might have been anticipated by half- 
a-century, and by an Englishman. As it was, the repu- 
tation of General Melville must rest upon the smasher 
carronades, and the results achieved by them, Nor were 
these results unimportant, for in 1782 the Rainbow, which 
was armed entirely with them, caused the French frigate 
Hebe to surrender at the first broadside. And a still more 
remarkable instance of their formidable character is fur- 
nished by the victory of the Glatton. This ship was fitted 
at Sheerness with twenty-eight 68-pounder carronades on 
her lower deck, and an equal number of 42-pounders on her 
upper deck. Thus armed, she sailed out under Captain 
Trollope to join a squadron in the North Sea, but on her 
way fell in with siz French frigates, a brig-corvette, and a 
cutter, off the coast of Flanders. The whole of this hostile 
flect engaged her simultaneously at ten o’clock at night, 
but in a very short time was triumphantly beaten off, and 
on the following morning was chased into Flushing by the 
single victorious ship. 

It was General Paixhans whose genius practically intro- 
duced the system of firing shells horizontally from the 
batteries of ships. ‘Of all the improvements tending to 
increase the effects of existing naval ordnance, that,” he 
says, “which will give incomparably the greatest power 
will be the disuse of solid shot, and the substitution of 
hollow shot loaded with powder so as to explode.” Captain 
Dahlgren is very careful to show that the piece of ordnance 
which, from its peculiar form and straight muzzle, came to 
be known as the “Paixhans gun,” although suggested by 
the illustrious general, was not the complete embodiment of 
his improvements, which consisted rather in the general 
arrangements perfected by him than in the form of the 
Nouvelle Arme, as the Paixhans gun was called. 

When the work before us was announced, we confidentl 
expected to find in it a full description of the new she 
guns invented by the author, and carried by the Merrimac 
and the Plymouth. In thisrespect, however, we have been 
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totally disappointed. The following passage is all we are 
favoured with, so far as their form is concerned :— 

Since January, 1856, some of the ships of the United States navy 
have been armed in another manner, and the batteries of the recent 
screw frigates are composed of new ordnance, differing in calibre and 
construction from the guns previously used, No account of them has 
yet been published by authority. 

Now we really cannot help feeling that this is quite 
unworthy of the reputation which the Government of the 
United States has gained in this country, We hear of our 
heads of departments locking up all descriptions of data 
and information which are likely to be useful to the 
country, and, exclaiming against their miserable policy, 

oint with pride and indignation to our out-spoken 

escendants across the Atlantic, as a people who will 
not tolerate the mean expedients of secresy and suppres- 
sion to which our rulers resort, but freely give every public 
document and datum to the day. And now comes the 
gallant inventor of the United States’ shell-guns, with a 
work expressly upon shell-guns, and in it tells us, with all 
the coolness of an English Barnacle, that “ no account of 
them has yet been published by authority.” Is America 
receding in the very thing in which we have at last begun 
to advance ? 

The first chapter of the work before us, in which the 
passage just quoted ‘occurs, furnishes a statement of the 
armament of the ships of the United States’ navy, esta- 
blished in 1845, with the modifications introduced in 1852, 
and in 1856, the armaments of steamers being also added. 
It also gives a tabulated statement of the dimensions of the 
shot and shell-guns, in which we remark that the length 
of bore as well as the length of gun is given, and from the 
two, the very important element, the thickness of metal in 
rear of the charge—which ordinary tables of dimensions do 
not supply—may be obtained. ‘lables of the ranges 
etiinok with the common shot and shell-guns of the 
service are likewise given, with some important observa- 
tions upon ricochet practice. From these we learn that, as 
might be expected, the circumstances most favourable for 
ricochetting are, where the angle at which the ball strikes 
the water is least, and the surface of the water is perfectly 
smooth. The shot or shell will then roll 3,000 or even 
3,500 yards. It was noticed, in one instance, while cae 
on board ship in a calm, that the length of the first boun 
was not quite 400 yards, the ball sweeping close to the 
surface, A slight disturbance of the water increased it to 
600 yards, and the wind rising considerably, made it 
nearly 800 yards. With this increase the extreme roll of 
the shot fell off, and the ball rose higher and higher, at 
most perhaps more than fifty feet, which would have 
rendered the ricochet firing useless. The ricochet of the 
larger and heavier projectiles is always superior to that of 
the smaller calibres. The shot and shell are usually seen 
distinctly in the air for a mile at least from the gun, when 
the observer is situated near the line of fire. 

The second chapter of this work is upon the mode of 
obtaining ranges employed by Captain Dahlgren in his ex- 
periments. As this is a subject which can be but of little 
practical utility to our readers generally, we shall not 
enlarge upon it here. We must remark, however, that the 
care bestowed upon the apparatus used by the author con- 
trasts strongly with the extremely unsatisfactory 2 
adopted by our own authorities at Woolwich Marshes, 
Shoeburyness, Portsmouth, and elsewhere. Nothing is 
more common than the complaints made by engineers and 
others, whose inventions are subjected to trial, of the want 
of a reliable and evident contrivance for indicating the 
ranges obtained to all who witness the experiments, and 
are careful to observe the results. If our military and 
naval officers are really anxious to make an advance in this 
weamets we warmly recommend them to study the plane 
table, alidade, and other instruments here described. 

In the third chapter we have brought to our notice the 
dimensions and forms of shells, and the relative merits of 
smooth-bore and rifled ordnance. The shell is composed of 
a hollow iron globe, an internal charge of powder, and a 
fuse by which fire is carried from the flame of the gun- 
charge to the charge of the shell. The two most prominent 
questions which present themselves in connexion with shell 
construction are, first, what is the best thickness to give to 
the metal of the hollow globe ? and, second, shall this metal 
be distributed symmetrically about the centre of the globe, 
or not? Manifestly the nature of the missile may be 
materially modified by varying the thickness of metal, 
chiefly because of the difference that exists between the 
densities of iron and of gunpowder. On increasing the 
thickness of the metal, the increased density thus obtained 
augments the range, accuracy, and power of penetration of 
the projectile ; but the charge of powder which the shell is 
capable of containing, and, therefore, its destructive effect 
in exploding, are correspondingly diminished, and vice versa. 
The French and English shells of 22 cent. and 8 inches 
respectively, may be taken as examples of extreme cases, 
since our 8-inch shells could not be made heavier without 
too great a reduction of their explosive power, and the 
French 22 cent. shells could scarcely have their thickness 
diminished without too great a sacrifice of their range and 
penetration. After examining the results which would be 
obtained were an attempt made to approximate the two 
types of shell to each other, Captain Dahlgren concludes 
that no gain, but positive loss, would accrue to the English 
shell-power, as compared with the French, by modifying it 
after the French in any manner whatever. And the same 
applies to any modification of the French after the system 
of the English, the ordnance used with the shells remaining 
unaltered in both cases. Of course, if this were modifiable, 
the subject would require a new investigation ; as it is, the 
French shell would be of greater service at short, and the 
English at long ranges. 

The symmetrical or unsymmetrical distribution of the 
metal of the shell, or, in other words, the shell’s concentricity 
or eccentricity, constitutes a subject of the utmost importance, 
and has, indeed, given rise to all the various modern forms 
of cannon. This subject has been investigated by many 
able men, both theoretical and practical, since the time of 
Robins, who was the first to submit it to a careful examina- 
tion, Euler, Lombard, Captain Luther, Pelletier, Borda, 





Abeville, Clement, Montgery, Bormann, Paixhans, Wade, 
and Sir Howard Douglas ; all these men, of greater or less 
eminence, have anxiously investigated it. We shall not 
stay to notice the part taken by the several investigators, 
but lay before our readers the doctrine now received, as 
stated (and pretty accurately stated) by Captain Dahlgren, 
in the followingjwords :— 

When the centre of gravity does not coincide with the centre of 
the sphere, a revolving motion is created around the centre of gravity, 
the direction of which depends on the position that the centre of 
gravity has [in relation] to the centre of the sphere. This rotation, 
during the flight of the projectile, occasions a greater resistance on one 
side of the hemisphere which is front, than on the other; because on 
the former the progressive and rotary movements concur, and on the 
other they are in opposition. Hence the projectile is made to incline 
from its direct course by the greater pressure which it sustains on one 
side; and the aberration thus produced will be in the prolongation of 
the plane passing through the axis of the bore and the centre of 
gravity, and will occur on the same side of the trajectory as the centre 
of gravity occupies with respect to the axis of the bore. So that, if 
the centre of gravity lie in the vertical plane, the deflection from the 
normal trajectory will be vertical, and upwards, or downwards, accord- 
ingly as the centre of gravity is in the upper or lower hemisphere. If 
above, the range will be increased ; if below, decreased, by the very 
conditions of the case, and without lateral deviation. If the centre of 
gravity lie in the horizontal plane, the deflection will be entirely lateral, 
and right or left as the centre of gravity may lie. If the centre of gravity 
occupy some position between the vertical and horizontal pane. as it 
commonly does, then the aberration will be partly vertical and partly 
lateral. . . In general, the effect of the rotation on the trajectory may 
be briefly represented thus :—Departing with any given displacement 
of the centre of gravity upwards, and adbering to the vertical axis, the 
range will be augmented to the greatest extent that the eccentricity is 
capable of, and without effect laterally. Turning the ball in the bore, 
it will be found that the range will decrease as the centre of gravity is 
moved downwards, whether in one plane or another, until it reaches 
the lowest part of the sphere, when the range will be least, the lateral 
deviation will increase with the change of position from the plane of 
projection, until it reaches the axis of that plane, when it attains the 
maximum. When the centre of gravity lies in the axis of the bore, 
its effect is trifling, and the trajectory nearly corresponds with that of 
the concentric projectile. 

Although somewhat defective in its phraseology, 
this passage will show the desirability of forming the 
shell concentrically. But this is a result which cannot 
readily—indeed, cannot at all, with existing appliances only 
—be obtained; although, if we are correctly informed, Captain 
Boxer’s machine has done mach towards its obtainment. 
In all countries considerable allowances are made for 
inequalities in the founding. And these inequalities are 
produced, not, as might be supposed by the mere uneven- 
ness of the inner surface of the metal, but commonly by the 
displacement of the core used to form the cavity, either in 
the adjustment of the mould, or in the pouring in of the 
fluid metal. Here then is a practical operation of immense 
importance, to which engineers may devote their in- 
genuity and skill with advantage, and we strongly recom- 
mend it to their consideration. If they first require proof 
that the variable thickness or eccentricity complained of 
exists, they may readily obtain it by floating a number of 
hollow shot, taken at random, in mercury, when they will 
find them assume the most varied positions of equilibrium. 
Lest they should admit the eccentricity, and still doubt its 
practical effect in diverting the shell, we may mention that 
Captain Dahlgren has amply proved the error of this 
opinion by careful and repeated experiments which we can- 
not here detail. Captain Dahlgren likewise suggests the use 
of a “compensating mass,” by which the accidental and irre- 

ular eccentricity is to be counterpoised wherever it may be 
in a shell, “and the centre of gravity determined in a given 
position with regard to the axis of the shell, that is to coin- 
cide with the axis of the bore.” We have studied the sug- 
gestion with some care, but must acknowledge that we are 
in no degree enamoured of it. 

The question, whether ordnance can be rifled with 
the success that many hope for, is pregnant with interest, 
but Captain Dahlgren ole but little to our knowledge 
respecting it. He has, in treating this part of his subject, 
confined his attention almost exclusively to a discussion of 
the nature and merits of the Lancaster elliptically-bored 
cannon, and of this he tells us nothing that Sir Howard 
Douglas had not already acquainted us with; unless, 
indeed, it be that a Mr. Jones, of America, claims to be the 
first inventor of it. We must acknowledge, however, with 
pleasure, that Captain Dahlgren does not despair of ulti- 
mate success. He says the failures of the past are not, he 
thinks, to be considered as finally determining the interest- 
ing question of imparting the rifle movement to the shot or 
shells of heavy ordnance. Other efforts, he significantly 
says, haye been made which, though not well known, 
promise to afford better results. This is a cheering intima- 
tion, coming from so experienced an officer. 

We must reserve for a future occasion the consideration 
of the remaining portion of Captain Dahlgren’s Treatise. 


CHEMICAL. 
CHEMISTRY OF BEER BREWING, &c. 

Tne technical literature of this subject presents a great number 
of discrepancies with regard to all the operations, from malting 
to fermentation, and the consideration of the subject from a 
chemical point of view suggests a great variety of questions, the 
determination of which is essential for the thorough explanatien 
of the chemistry of beer brewing. It is not possible, however, 
to obtain from the works of Balling, Otto, Ure, &c., the requisite 
data in so complete and indisputable a form as is requisite. 

These circumstances bave induced Mr. Habich, of Boston, to 
undertake some experiments, with the view of supplying the 
deficiencies to some extent. 

With regard to the preparation of malt there are not any 
comparative quantitative analyses of raw and malted barley 
which would admit of any well-founded inference as to the 
change that takes place in malting. All that is available in 
regard to this question is the investigation by Saussure of raw 
and malted wheat. He found that by malting, the amount of sugar 
and gum was augmented, while the starch and gluten were 
diminished. The production of diastase, in proportion as the 
gluten diminished, was a result that might have been expected. 
But it still remains questionable what particular portion of the 
mixture of substances known as gluten, gives rise to the diastase 
in malting. Is this substance produced from the vegetable 
fibrine or from the vegetable gelatin } 





With the object of ascertaining this, Mr. Habich has examined 
the wort before the addition of hops. © This wort is known to 
contain free phosphoric acid, and both the vegetable fibrin and 
gelatin are soluble by means of this acid ; consequently, if both 
substances were present in the malt, it might be safely inferred 
that they would both be found in the wort. 

The wort examined by Mr. Habich was found to become turbid 
on cooling. The addition of a little ammonia considerably in- 
creased the turbidity, and after a few minutes there was depo. 
sited a heavy lilac-coloured precipitate, the liquor above it being 
perfectly clearand somewhat darker coloured than before. Upon 
the sides of the vessel a crystalline precipitate was deposited at 
places which had been rubbed with a glass rod. When ammo- 
nia was added in excess the coloured precipitate dissolved again, 
and there remained a white crystalline sediment of ammonia and 
phosphate of magnesia. When, instead of ammonia, a solution 
of bicarbonate of soda was added to the wort, turbidity was 
likewise produced, but the separation of the lilac-coloured pre- 
cipitate took place more slowly, and it remained floculent, owing 
to its containing phosphate of magnesia. 

When the precipitate produced by ammonia was washed with 
cold alcohol, a large portion (vegetable gelatin) of it was dis- 
solved, and there remained as residue, ammonia phosphate of 
magnesia, mixed with a little vegetable fibrin. The large pre- 
ponderance of vegetable gelatin sufficiently proved that it is the 
fibrin which furnished the material for the production of dias- 
tase during the germination or malting. The fact that phospho- 
rus is an essential constituent of vegetable fibrin would, there- 
fore, account for the occurrence of the phosphoric acid in the 
malted grain, and consequently in the wort. 

But the free phosphoric acid contained in the malt is insuffi- 
cient for the solution of the whole of the vegetable gelatin. A 
larger quantity of this substance is dissolved by the hot water, and 
this quantity is larger in proportion to the temperature main- 
tained during the mashing. However, this portion of vegetable 
gelatin is again separated as the wort cools, and this causes the 
subsequent turbidity of wort that is quite clear while hot. 

It would be a question well worth investigating, what 
may be the nature of the chemical change which takes 
place in the conversion of vegetable fibrin into diastase. The 
satisfactory elucidation of this change would remove a very 
great deficiency in the chemistry of brewing and fermentation. 
At the present time our knowledge of diastase is exceedingly 
imperfect, and even with regard to its qualitative composition 
there are opposite statements, it being in some works described 
as a non-nitrogenous substance, while in others it is stated to 
contain nitrogen. 

The obvious alteration that the grain undergoes in germination 
arises from the alteration of the vegetable fibrin. The compact 
structure of the raw grain, as compared with the cretaceous 
Per mguad of the malted grain, is due to the presence of vegetable 

rin. 

In Scotland the malting is conducted at a very low tempera- 
ture, and the germ is allowed to grow from one end of the grain 
to the other before the germination is arrested. The tempera- 
ture of the malting-house is kept at 55° F., and the germination 
lasts over from sixteen to twenty days. When the germ has 
attained the full length of the grain, the substance of the grain 
is so friable that it may be crushed to powder between the 
fingers. It is worthy of notice that the grain presents this 
condition on the ninth or tenth day. 

When the growth is stopped at this stage, the malt yields 
a good beer. But when the germination is allowed to progress 
further, the grain becomes hard again, and the malt in this con- 
dition is less suitable for brewing. It is only when, by con- 
tinued germination, the soft state has again been produced, 
that the process is complete. It would be highly desirable to 
obtain chemical data by an exact investigation of the grain in 
their several stages of malting that would throw a light on the 
nature of the process. 

In connexion with the preparation of wort very important 
errors prevail. Thus, for instance, the difference between thin 
and full-bodied beer is attributed to the greater or less amount 
of dextrin. It has been assumed that the boiling of the mash 
contributes to the production of full-bodied beer, because it 
is supposed that a large portion of the diastase is destroyed, 
and consequently the conversion of the starch into sugar can- 
not be complete, It has also been said thata portion of the 
malt extract remains, that, although capable of undergoing 
fermentation, is, nevertheless, not fermented, and communi- 
cates to the beer the full-bodied character. 

Mr. Habich’s experimeuts have led him to adopt a different 
view of this marked difference in the character of beer. He 
states that the amount of vegetable gelatin in beer varies con- 
siderably according to the way in which the wort is prepared, 
and that this is easily ascertainable. He states, also, that he 
has never met with beer the fermentation of which has been 
carried to the extreme limit that was free from vegetable gelatin, 
the presence of which might always be detected by means of a 
solution of tannic acid, after the absence of dextrin was proved 
by means of solution of iodine. The examination of beer in this 
way showed that in proportion as the full-bodied character in- 
creased, so did the amount of vegetable gelatinincrease. It was 
also asce rtained thatthe amount of dextrin in well prepared wort 
was altogether insignificant, notwithstanding the full-bodied 
character of the beer. Hence it appears that by carefully regu- 
lating the amount of vegetable gelatin, it is possible to produce 
beer of any required character. 

With regard to the’ use of hops and their influence on beer, 
the most diverse opinions are entertained. Balling regards the 
essential constituents of hops as volatile oil, bitter substance, 
and resin ; in another place he mentions also the tannic acid they 
contain, but says that it may possibly be injurious. 

When it is remembered that in brewing in pans the whole of 
the volatile oil of the hops must be driven off, and that, when 
this oil is added to beer, after the principal fermentation has 
ceased, the subsequent fermentation is retarded considerably— 
when, further, it is remembered that this oil is so remarkably 
liable to decomposition, that the solution obtained by distilling 
hops with water loses its peculiar aroma within twenty-four 
hours, and gives to beer an entirely different character —it may, 
perhaps, be more correct to regard this constituent of hops as 
having little importance in the preparation of beer. 

As for the bitter substance of hops, it is entirely a matter of 
taste what degree of bitterriess beer should have. Asa general 
rule, this character is not approved of. Moreover, it is ques- 
tionable whether a more agreeable bitter than that of hops might 
not be employed. 

(To be continued.) 





SUBMARINE TELEGRAPH BETWEEN TASMANIA AND AUSTRALIA.— 
A submarine cable has been ordered in England for the purpose of 
veing laid between Tasmania and Australia, The cable, which will 
be the first submerged in the southern seas, is to be laid down with 
all despatch, 
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THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA. 


MOUTHS OF THE LEA. 
(Continued from page 353.) 


Tr must be remembered, however, that, as we have stated 
before, the fourth lock at the Four Mills, aud the twenty sluice- 
gates, have not been used during recent floods, and also that the 
Channel Sea Bridge limits the outflow at the Abbey Mill. These 
reductions bring the 520,000 cubic feet dischargeable down to 
307,000 cubic feet as the amount actually discharged through 
the gates during the height of the October flood. But, above 
the Eastern Counties Railway, the water made its way on to and 
along the line of the Woolwich branch of the railway, so as to 
stop the trains, from the morning of the 24th until the 27th. 
Previous to the formation of this branch, connecting the North 
London Railway with the North Woolwich line, and which 
passes under the Eastern Counties line at Stratford station, there 
was no break or aperture of any importance in the railway 
embankment, east of the Channel Sea River; so that when a flood 
pent up by the railway embankment did happen to break over 
those of the Channel Sea, Water Works and City Mill Rivers, it 
simply found its way through the several occupatiou bridges aud 
culverts of the railway embankment into the area between the 
railway and turnpike road, until finally relieved through the 
openings we have already described. 

But as the new railway is so low across Hackney Marsh, and 
continues ata very sharp declivity down to and past the Strat- 
ford Bridge station, the water with which, by the October flood, 
the marsh was covered, rushed down through the Stratford 
station with such violence that the current through Stratford 
Bridge was 7 feet deep, and at the lower station 4 feet deep. 
Hence it careered on to the West Ham Abbey Marsh and in- 
truded itself into localities which, not having been similarly 
visited “ within the memory of the oldest inhabitant’s” grand- 
father, are not inured to or gratified by it. During the height 
of the flood, from 50,000. to 70,000 cubic feet of water per 
minute must have found their way along this railway, which 
must, to the gratification of the company, continue to be an 
outlet for flood waters, whenever they appear, so long as the 
proper channels continue iu their present state. This latter 
amount added to 307,000 cubic feet through the legitimate 
mouths brings us up very nearly to what we have been told upon 
good authority, viz, that upwards of 400,000 cubic feet per 
minute actually passed, or one-fourth only of the rainfall. 

Before we go further we must draw attention to a peculiarity 
which seems common to all the gates and sluices in this neigh- 
bourhood, notwithstanding its impropriety in every sense of 
the word, and that is—the elevation of the cills and aprons above 
the bottoms of the channels to an extent in several of them of 
nearly three feet. This slovenly, parsimonious, dishonest, and 
injurious mode of putting in work causes such cills to form 
serious impediments to the flow of the water by unnecessarily 
limiting the areas of the apertures precisely where room is most 
valuable, that is at the bottoms of the channels. The whole of 
these obstructions ought to be removed this summer. 

After the description we have already given of the utter 
inadequacy of the ultimate gate power of the Lea to pass its 
flood waters, we do not for a moment suppose that our readers 
feel the slightest surprise at the overtlow through the railway 
arch; but strange and monstrous as it may seem, we have what 
we cannot help considering very good information that so much is 
the river throttled above, that these final gates are actually more 
than adequate to all the water that gets down to them ; and as 
the channels from them up to the turnpike road seem tolerably 
clear, though they are not deep enough, especialiy that of the Chan- 
nel Sea;River, we will proceed to examine the bridges which 
carry the turnpike road over the several streams ; observing that 
this road may be said to form the bases of the deltw of the 
river. 

The Channel Sea Bridge—the most easterly and nearest to 
the North Woolwich Railway—is an old bridge which has been 
widened on both sides, iustead of being taken down and rebuilt 
as it ought to have been. It is entirely in the Tudor style, and 
the old part is about 7 feet 6 inches, or 8 feet span, and about 
the same vertically from the bottom to the keystone, so that 
the area of the water way does not exceed from 50 to 55 square 
feet, and, as we mentioned before, has never been known to 
pass more than 37,000 cubic feet per minute; whereas were it 
only enlarged to the same size as its ends, which are 16 feet 
6 inches span and about a foot higher, it would be capable of 
passing about twice the quantity, though in reality with a less 
head ; as by the diminished friction, and a little taken out of the 
bottom, it might easily be made equal to 75,000 cubic feet per 
minute, to which also the gates at West Ham Abbey Mill could 
as easily be rendered competent by lowering their cill to a Jevel 
with the bottom of the creek below them, Even by an ordinary 
tide the old portion of Channel Sea Bridge is filled up to the 
keystone. 

Great, however, as would be the improvement by removing 
this old portion, and although we are aware that it is all that is 
recommended by Messrs. Walker and Burgess, the engineers to 
the Essex Commissioners, we are decidedly of opinion that in 
the long run it would be found very much more economical to 
rebuild it entirely, with a very much wider span and very flat 
elliptic arch, so as to give all the water-way possible ; and with 
this view to deepen and widen the channel alongside of the rail- 
way, up to and possibly a little beyond the next bridge. A 
small compensation would at. present probably purchase the 
water rights at the West Ham Abbey Mill, so as to do away 
with those gates entirely, and throw this branch open as a 
channel for the unchecked efflux of superfluous water all the 
way down from Lea-bridge through the old Temple Mill stream 
to the Thames. The Abbey Mill, if retained in its present situ- 
ation, could be worked by steam. 

The Channel Sea Kiver gives a most advantageous facility for 
obtaining a constantly open channel down to the Thames for 
the water from all the marshes ; without, to the smallest extent, 
injuriously affecting the commercial interests vested in the 
other streams. The only connexions it has with them are at 
Temple Mills, and might either be cut off entirely, or, still better, 
be regulated by self-acting gates. The water rights at Temple 
Mills have been long unused, and, we are informed, are at pre- 
sent vested in the Navigation Trust, and therefore virtually the 
property of the publie, 

The coal barges, &c., which come up to Channel Sea Bridge, 
although kept afloat at present, would take no injury by ground- 
ing, would be no more deperdent than at present on the tide for 
transit, and would in a comparatively short time have the ad- 
vantage of a deeper channel ; in addition to which, the stagnant 
filth which we mentioned before as continually settling between 
the Abbey Mill and Bow Creek would be constantly and perma- 
nently removed. 

Were this properly carried out the whole of the east side of 
the marshes would enjoy very much better drainage than at 
present ; the railway company would be rarely if ever incom- 





moded on their line to Woolwich, and the general effects of a 
flood would be considerably modified, instead of, as at present, 
the currents, even during floods, running sometimes up the chan- 
nels and sometimes down, according as the water finds most 
ready vents, now here and now there, and draws to them accord- 
ingly. With all these advantages indisputably in its favour, we 
hope to see this resolutely taken up and insisted on by all inte- 
rested in a better state of things; in spite of the prejudices of 
trustees, millers, and farmers, whom long habit has taught to 
view with a jaundiced eye all innovations, no matter how judi- 
cious, how much wanted, or how imperatively called for. 

The water is stated positively to have been seven feet deep 
over the gardens and fields between the railway and turnpike 
road from the Channel Sea River to the Water Works River on 
the 24th and 25th of October, and to have entered nearly all 
the houses on the north side of that portion of the turnpike 
road ; as indeed it also did those of several small streets on the 
east side cf the railway by Stratford Bridge Station. 

At about three eighths of a mile west from Channel Sea 
Bridge we find Harrow Bridge, crossing the Three Mills Wall 
River ; — as the continuation of the Waterworks’, otherwise 
“Stent’s” River is called—after passing the site of the old Water- 
works, until it enters Bow Creek at the Three Mills. 

Harrow Bridge is a segmental arch of 30 feet span, and about 
6 feet 6 inches versed sine; its total height on the south side 
being 12 feet 6 inches from the bottom of the channel to the 
Keystone : on the north side it is not so high by quite eighteen 
inches, the arch having been lengthened on widening the road. 
The new portion is lighter in the haunches than the older, and 
has, consequently, more water-way ; such a bridge as this over 
the Channel Sea River open, would indeed be a boon to the 
neighbourhood. On Saturday and Sunday the 24th and 25th of 
October, which were the days during which the flood was 
highest here, the water touched the top of the arch at high water, 
but fell considerably with the tide. In the absence of all pota- 
mometrical experiments, it is quite impossible now to give a good 
approximate estimate of the quantity passed by this bridge during 
that flood, so we can only say that this, the “ Pegg’s Hole” and 
“City” bridges are all dependent upon the discharge from the 
Three Mills. Calculating, as before, from the 200,000 passed at 
the Four Mills, this bridge, equally free, could admit upwards 
of 100,000 cubic feet per minute, without the embankments 
above being overflowed, as from Harrow Bridge to The Three 
Mills the channel is tolerably straight. 

About 80 yards farther west stands Pegg’s Hole, or, as it is 
erroneously termed “ Kinghorn’s”’ Bridge. It crosses a short 
race from the City Mill Pool into the Three Mills Wall River, 
and appears to have been recently rebuilt or widened. Its arch 
is semicircular, 12 feet 6 inches span and 8 feet 6 inches total 
height; and with a perfectly free discharge below would pass 
upwards of 20,000 cubic feet ; but to accomplish this a consider- 
able alteration will have to be made in the openings at the 
Three Mi.Js, as the rush from Harrow Bridge will always other- 
wise have a tendency to create a backwater. 

At something more than 150 yards still westward, the City 
Bridge receiving the City Mill tails and waste-Weir, and the 
Pudding Mill streams, spans the commencement of the Three 
Mills Back River with two genuinely antique Tudor arches, of 
barely 9 feet each, with a total height of about 12 feet, and 
may be estimated, with free delivery below, as capable of passing 
together, nearly or quite, 40,000 cubic feet; but at present the 
channel of the stream, about 150 or 200 yards below them, is 
considerably contracted and, in addition, delivers into the Three 
Mills Head. The whole of the double-arched part of the 
City Bridge has been appropriated to the causeway and a footway 
on the north side has been formed of timber. On the south side 
the bridge has been widened with a single arch of 35 feet span, 
built in stone, and also carrying the foot’pavement ; but evincing 
the same niggardly spirit which we have complained of with re- 
gard to Channel Sea Bridge, as the whole of this old bridge 
ought to have been taken down and rebuilt on a scale at least 
as extended as the new part. 

From this bridge, less than 400 yards, bring us to Bow 
Bridge, which is the last of the series and, crossing the Lea 
proper by a single arch, must contrast strongly with the recol- 
lection of the old bridge to those who have seen both; as this 
has not been many years built. 
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crossings.” —A communication from Emile Poiret. 

947, ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Certain improve- 
ments in the construction of paddle wheels.”"—A communication. 

949. ALois WINKLER, Vienna, Austria, ‘ Improvements in printing or pro- 
ducing impressions in gold, silver, and oil colours upon metallic plates, 
and in the mechanism employed therein,” 

950. Joun Henry Jonsson, Lincoln’s-inn-fields, London, “ Improvements 
in furnaces for the melting and reduction of steel, copper, zinc, and other 
metals.”—A communication from Charles Andre,—/’etitions recorded 28th 
April, 1858. 

951. Joun Martix, Barmer, near Fakenham, Norfolk, “ Improvements in 
machinery or apparatus for reducing, cutting, or pulping roots and other 
substances.” 

252. Sreruen Bartiert, Lupus-street, Pimlico, “ Improvements in ma- 
chinery for forming gutta-percha soles and uniting them to the upper 
leathers of boots or shoes.”—A communication, 

953. Fannin Simons, Birmingham, Warwickshire, “Improvements in 
ordnance.” 

954. ANater Marcon Perkrys, Francis-street, Gray’s-inn-road, “ Improve- 
ments in high pressure steam engines,” 

955. Cuartes Lawrence, Honley, near Huddersfield, Yorkshire, “ Im- 
provements in steam engines.” 

956. Ronert Jouanny, Vienna, Austria, “ Improvements in the construction 
of furnaces.” 

957. WittuiaM Smirn, Salisbury-street, Adelphi, ‘‘ Improvements in spinning 
machinery.” — A communication from Joseph Hartog, Rouen, France, 

959. Davip AuLD, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in working 
furnaces and steam boilers, aud in apparatus connected therewith.”—/’c- 
titions recorded 29th April, 1858. 

960. Hvuyerns pe Lowgnpab, Chancery-lane, London, ‘ Improvements in 
the construction of springs, and for their new application to the working 
of machinery.” 

961. Jonn Cuapwicx, Manchester, Artior Eturorr, West Houghton, 
Lancashire, and Wi.iiam RopertTson, Manchester, ‘‘ Imp in 
machines for twisting and winding silk direct from the cocoons, such 
machines being of the class commonly known as throstles.” 

962. Joze Luis, Welbeck-street, Cavendish-square, London, “ Proper ap- 
paratus for rating two subst of diffe densities ; among others 
may be mentioned pit coal from the slate which it contains.”—-A com- 
munication, 

963. Bexnsamin Epovarp Guyot pe Brun, Pantin, Rue de Mantreuil, Paris, 
“ Leather tissue and other tissues rendered waterproof by a new process.” 

965. Epwarp Tuomas Hueues, Chancery-lane, London, “An improved 
regulator and float bined applicable to the facture of paper."—A 
communication from Pierre Denuelle, Lyons, France. 

966. Juuus Cesan Favoon, Paris, “Improvements in bedsteads, bed-— 
bottoms, seats, and articles for lying and reclining on.” . 

067. JAMES CHAPMAN, juu., Thanet, Kent, “ Producing a substance entitled 
felted-woody-fibre, convertible inte useful articles, and applicable to the 
internal fittings and decorations of nas | houses,” 

968. Geoncr Henny Etuis, New Malton, Yorkshire, “ Improvements in 
cleaning boots and shoes by hinery, and in apparatus for the same, 
which is also applicable to cleaning otber articles in domestic use.” 

969. Wiuttam CLark, Chancery-lane, London, *‘ Improvements in obtainin, 
motive power, and in the apparatus connected therewith.”—A communi- 
cation. 

970. Peren Avoustin Goperroy, King’s Mead-cottages, London, “ Improve- 
ments in the mode of separating vegetable from animal fibres or fabrics,” 

971. CHARLES ARMAND Joseru Demayer, Rue de la Science, Brussels, *‘ The 
extraction of coals and minerals from mines,” 

972. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in suspension bridges."—A communication from Freidrich Schnirch, 
Vienna, Austria. 

973. ANDREW SuiTu, Mauchline, Ayr, N.B., “ Improvements in valves,”— 
Petitions recorded 30th April, 185%, 

975. Rosert WARDELL, Stanwick, near Darlington, Yorkshire, ‘ Improve- 
ments in reaping machines,” 

976. Roxert Iuuinewortn, Blackburn, Lancashire, “Improvements in 
safety valves.” 

977. Wuaaam Srexce, Chancery-lane, london, “Improvements in the 
production and a jgerens of a material called French purple, and in the 
process employed in obtaining it.”—A icati 

978. Leon TaLapot, Rue de la Chaussée d’Antin, Paris, “ Improvements in 
rolling railway and other bars,” 2 

979. Witutam Florxinson and Joun Drwaunrst, Manchester, L ec, 
“Improvements in apparatus for consuming smoke.” 

980. Frepprick MicHAgL Grecory, Shavington, near Market Drayton, 
Shropshire, ‘‘ Improvements in chaff cutting machines.” — Petitions ve- 
corded ist May, 1858. 

982. CARLES SCHLEICHER, Bellevallée, near Aix-la-Chapelle, Prussia, “‘ An 
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improved machine intended to make the points of needles, pins, and all 
other similar articles.” 

984. Eowagp Spence Trower, Stansteadbury, near Ware, Hertfordshire, 
“Improvements in apparatus for treating flax, hemp, and other fibrous 
matters requiring like treatment.” 

986. Joun GroxGk AppoLp, Wilson-street, Finsbury-square, London, “ Im- 
proved ha gage for laying submarine telegraphic cables.”—Petitions re- 
corded 3rd May, 1 

9388. JoskrH SmETiU RST, Guide Bridge, Lancashire, ‘‘ Certain improvements 
in boilers for generating s steam.” 

992. Wint1AM Epwarp Newtoy, Chancery-lane, London, “ Improved ap- 
paratus for mixivg and moulding materials for the manufacture of fuel, 
parts of which apparatus are applicable to moulding bricks and other 
analogous articles.” —A communication,— Petitions rec orded 4th May, 1858. 








Patents on which the Stamp Duty of £50 has been Paid. 
1062. Joun Henry Jounson, Lincoln’s-inn-fields, London.—Dated 11th 


1065, JAMES STEELE, Greenock, Renfrew, N.B.— Dated 11th May, 1858 

1115. Jean Guintaume Burt and Jean ALFRED Maxtin, Paris —Dated 17th 
May, 1855. 

1134. "beouas Piacort, Birmingham, Warwickshire.—Dated 21st May, 1857. 

1091. Roper? STIRLING NEWALL, Gateshead.—Dated 14th May, 1855. 

1093. WinLiAm Faucett, Joun Lams, and Francis Best Fawcett, Kidder- 
minster, Worcestershire.—Dated Lith May, 1855. 

1070. George Rosinson, Manchester, Lancashire.—Dated 12th May, 1855. 

1083, WitLiamM Rosertson, Edinburgh, Scotland.—Dated 14th May, 1855. 

1039. Joun Mason, SAMUEL JHORNTON, and LeonaRD Kaperry, Rochdale, 
Lancashire.—- Dated 14th May, 1855. 

1123. Eomunp Morewoop and Grorex Roorrs, Enfield, Middlesex,—Dated 
18th May, 1355. 

1085. Ropext McConneL, Glasgow, Lanarkshire, N.B,—Dated 14th May, 





1858. 
1087. JAMES Bucuanan, Glasgow, Lanarkshire, N.B.—Dated 14th May, 
1855, 





Notices to Proceed. 
12. Frepertck WALTON, Manch ster, “ Improvements in the manufacture 
of sheets or plates made of plastic composition and other materials, and 
in the application thereof either alone or in combination with other 
substances to the manufacture of knife handles, mouldings, artificial 
veneers, floor cloths, and other ornamental and useful purposes,”—P, eti- 
tions recorded 4th January, 1858, 

17. Joun Puatrr, Oldlam, Lancashire, ‘‘ Improvements in machinery or 
apparatus for spinning and doubling or twining cotton and other fibrous 
materials.” —Petition recorded 5th January, 1858, 

22: James DryspaLe Mato, Leicester-square, London, “ Improvements 
in apparatus for ornamenting fabrics and other suifaces."—Petition ve- 
corded Oth January, 1358. 

27. James REILLY, Manchester, Lancashire, “ Improvements in chairs and 
seats of varivus descriptions,” 

28. Eviza GrauaM, Noel-street, River- terrace, Islington, “‘ An improved 
apparatus for threading need Petitions recorded Fth January, 1858, 
34. Perer BoAMES and JouN CAMPRELL EVANs, East Greenwich, Kent, 
“ Improvements in steam cranes, parts of which improvements are 
- “need to the generation of steam.” —Felition vecorded 8th January, 





o _— AS RoweuL, Sunderland, “ Improvements in furnaces,”—Petition 
Bg led 9th January, 1858. 
Tuomas KNow. “s, Hollin grove, near Bury, and WILLIAM OGILVIE, 
sy nearer r, Lancashire, ‘‘ Improvements in looms.” 
45. Isaac TayLon, Stanford Rivers, Essex, ‘‘ Improvements in manu- 
facturing metallic cylinders used in "printing rs calico and other fabrics, and 
in imparting eng % 





ravings to metallic cylinders used for such purposes.”— 
Petitions record dd Lith January, 1358. 

58. JEAN Barriste Amepeg Couper, Paris, ‘ Improvements in shawls.”— 
Petition recorded W3th Juntury, 1858. 

61, JAMES ALEXANDER MANNING, Inner Temple, London, ‘ Inprovements 
in the treatment of sewerage and other polluted liquids.”—Petition re- 
corded 14th January, 1858 

66, JouN Vanity, Radcliffe, Lancashire 
ge lion’ corded 1ith Janwiry, 

. Ricuarp Joun Bapar, Ne wton ‘Heath, near Manchester, ‘‘ Improve- 
-e nts in machinery or apparatus for drawing or extri wcting spikes or 
trenails from railway sleepers and chairs, and other similar purposes. 

78. CuakLes AMEDES DE LAIRE DE LA Brossy, Paris, “ Improvements in 
apparatus or machinery for the manufacture of looped or knitted fabrics.” 
—A communication.— Petitions recorded 16th January, 1858. 

83. Epwakp WiLson, Rainbow-terrace, Worcester, ‘* Improvements in 
pistons for steam engines driven by steam or avy other elastic fluid, 
which improvements are also applicable to the pistons or plungers of 
pumps.” —Petition recorded With January, 1858. 

101. Richard AKculbaLD Brooman, Fleet-street, London, ‘ Improvements 
in the preservation of animal and vegetable substance es.”—A communi- 
cation from Gabriel Blondin.—Petition recorded 20th January, 1858. 

100. JAMES SuUOLL, Victoria Grove West, Stoke Newington, Middlesex, 
“ Improvements in the manufacture or preparation of paper fur writing 
and copying purposes,” —J’elition recorded Quid Februar » 1858. 

236 Henry Bat, Birmingham, Warwickshire, “ Improvements in re- 
peating and other fire-arms, a portion of which improvements may be 
applied to ordnance I ds 

238. JouN WiLL, Percival-street, Clerkenwell, London, * ‘Improvements 
in watch cases,” 

241. Georae PRINGLE, Preston Pans, Haddington, N.B., ‘ Improvements 
in machinery or bigs oe for p ropelling 5 ships or vessels, "—Peditivons re- 
corded 14th Februaiy, 18 

450, Roser Sairu toe rt, Redditch, Worcestershire, “ An improve- 
ment or ammprovens nts in papers, envelopes, or cases for holding s needles,” 
—Pitition recorded 6th March, 1858, 

537. Puinie LB CAPBLAIN, Blackfriars- road, Surrey, “Improvements in dry 
gas meters,” — Petition recorded 1th March, 1858. 

769. Hon, Withtam Tavuor, Pall Mall, London, ‘* Improvements in means 
or apparatus to facilitate the lowering and detaching of boats from ships 
or vessels, which improvements are also applicable to lowering and dis- 
engaging other bodies."—Lelitwa recorded vt) Apr il, 1858. 

853. JAMES Howortn, Farnworth, Lancashire. * Improved apparatus to 
facilitate the discharge of smoke and prevent its return, whic th = ap- 
paratus is also ap plic able for the ventilation of buildings.”—/elition re- 
corded Wik April, L858 

861. Joun Wire. ‘ey, Stapleford, Nottinghamshire, 
machinery for the manuf: acture of looped fabrics,” 

864. Rave acock, New ilolland, Lincolnshire, ‘‘ Improvements in ap- 
paratus for preventing smoke in furnaces, and in effecting a more perfect 
combustion of fuel.”—etition recorded 20th April, 1858. 

877. Epwarp Green, sen., and EpWwanD Green, jun., W 
shire, ‘* Improve ments in apparatuses for gener: sting f 
steam, and for heating.”"—/'etite recorded 21st April 

$85. Georges Samiti, Morriston, Swansea, pie. Bag iy Improvements 

in the manufacture of zinc.”—~—A communication, —etition recorded 2 

April, 1858. 

$07. Cuantes ATKINSON, Sheffield, Yorkshire, “ A certain improvement in 
Venetian blinds.” 

900. Witutam Forster, Black Dike Mills, near Bradford, Yorkshire, “ Im- 
provements in multitubular and other boilers, for the prevention of smoke 
and economising fuel.” 

VOl. ALFRED JENKIN, Carrick Mines, Dublin, “ Improvements in furnaces 





“ Improvements in steam engines.” 
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‘etition recorded Sth February, 














“ An improvement in 











Jakefield, York- 
d superheating 











for the reduction and ¢ alcination of lead, tin, and copper ores," 2" tions 
recorded 23rd Api 

910. Joun Hoxton, Ashburton, Devonshire, ‘* An improved construct on of 
horse hoe,” — ffi 24// = /, 1858. 

929. Joun FRASER, alloy , Lanarkshire, N.B., “ Impzove- 





uC 
ments in the manufacture of n itrate ‘of potas 

937. WinniAM Evwanp Newton, Chancery-lane, London, “ Improvements 
in machinery for splitting leather or skius."—A communication, —Petitiox 

recorded 27th April, 1858. 

59, Davib Al LD, Sareny we Lanarkst 
furnac il 

Pitition recorded 2th A 1) 

972. Joun HENRY JOUNSON, Lincoln's: inn-fields, London, “ Improvements in 
suspension brid; — A‘communication from Friedrich Schnirch, Vienna, 
Austria. —/'efition 3 dd 30th April, 1858. 

977. WittiaM Spence, Chancery-lane, Li mdon, ‘* Improvements in the pro- 
duction and application of a materia! called French purple, and in the 
process employed in obtaining it.”"—-A communication,—Petition recorded 
ist Maw, 1858. 

992. Winuiam Epwarp Newron, Chancery-lane, London, “ Improved aj 

ratus for mixing and moulding materiais for the manufacture of fuel, ts 
of which apparatus are applicat le to moulding br: eke, and other analogous 
articles.” —A commiunication.—2’cliiiu recorded ath May, 1853, 









“Improvements in working 
tus counected therewith,”— 















And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are atliberty to leave particularsin writing, 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued, 


List of Specifications Ferg during the week ending 

May 14, 1858. 
500, 1s, = 2561, 3d. ; 2563, 9d, ; 2565, 
571, Vd, ; 2572, 3d. 5 2576, 10d. ; 










2577, Od. ; 2581, 8d. ; 2532, 5d. ; 2583, 6d. ; 2584, 3d. 3 2585, 9d. ; 2586, ae 


2588, 3d.; 2589, 10d. ; 2591, 3d. ; 2593, 5d. ; 2594, 3d. ; 2595, 5d.; 2596, 3d 
2597; 1s. 4d. ; 2598, 9d. ; 2599, 10d. ; 2600, Is. ; 2601, 1s. 1d,’2602. 3d. ; 2603" 
8d. ; 2604, 3d, ; 2605, 9d. ; 2606, 4d. ; 2607, 6d. ; 2608, 3d. ; 2609, Od. ; 2610; 
3d. ; 2611, 3d.; 2612, 1s. 1d, ; ‘3613, 3d. ; 2614, 1s, 5d. ; 2615, 3d; 2616, 
4d. ; 2617, 8d, ; 2618, 9d. : 2620, 3d, ; 2621, 3d. ; 2622, 3d”; 2624, 3d. ; 2626, 
3d. ; 2627, 3d.’; 2628, lid. ; 2629, 3d. ; 2631, 5d, ; 2632, Gd, ; 2633, 15. 7d. : 
2635, 3d. ; 2636, 6d. ; 2637, 10d, ; 2638, 5d. ; 3640, Sd. ; 2647, 3d. ; 2649, 6d.: 
2654, 3d. ; 2662, 3d. ; 2665, 10d, ; 2667, 3d. ; 2682, 9d. ; 2697, Gd. ; 2753, 6d. ; 
2755, 10d, 





*,* es tions will be forwarded by post on receipt of the amount of price 
and postage. Snms exceeding 5s, must be remitted by Post-oflice order, 
made payable at the Post-office, High Holborn, to Mr, Bennett Wooderoft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 


Inclading Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2775. Propromos B. Kyisuog.o0o, Constantinople, *‘ Motive power.”— 
Dated 31st October, 1857, 

The apparatus described in this specification consists of two or more 
vessels or cylinders filled wlth water, which are provided with covers on 
their tops. Each of these covers is lifted up and down by means of a 
crane; the force is transmitted from the cranes to the covers of the 
cylinders, by means of a system of levers worked by two or three men. 
There are four or more screws on each cover, and an additional crane in 
the middle of each cover. A crane is attached to the crane first 
mentioned, and the force is conveyed through this medium to each crane 
that is fixed in the centre of each cover. The cover of these cylinders 
compresses the water which is contained in the cylinders, and the com- 
pressed water passing through a pipe which is connected to each of the 
water cylinders, causes a wheel to revolve from right to left, which wheel 
is also connected to the shaft of another wheel in shape somewhat like a 
paddle wheel, which is placed in the centre of a large air-tight vessel. 
Atmospheric aiz is forced into this vessel by means of powerful bellows, 
which are mounted on the cover or top of this air-tight vessel, whieh 
bellows are also worked by a motion derived from a paddle wheel shaft, 
by a system of gearing, and the force of the air driven from these bellows 
serves to assist to drive the machine. The paddle wheel is fitted with 
holes at the side of the paddles, through which the air passes, and thus a 
degree of elasticity is obtained. This paddle wheel is also fitted with a 
shaft on which it works, which shaft passes through the sides of the air- 
tight vessel or tank, and gearing is attached to this shaft by means of 
which the motion is transmitted, and this actuates any description of 
machinery. It is provided that if the apparatus be constructed upon a 
small scale the lever system may be worked by two or three men provi- 
sionally required; the manual labour only is required to start with, and 
afterwards the lever system will continue its motion by the assistance of 
the compressed air which is supplied from the air-tight vessel. But if 
the machine is constructed on a large scale, then this power may be 
supplied from a small steam engine, which may be used to drive the 
gearing. When the machine is thus made upon a large scale, another 
arrangement may be brought into operation, which consists in using 
compressed air contained in the air-tight vessel, and which can be applied 
to work a description of atmospheric engine, which engime may be made 
of the usual description of air engines which may be conveniently 
used. 

2734. JAMES APPERLY and WILLIAM CLIssoLD, Dudbridge, Gloucestershire, 
** Apparatus for feeding fuel to furnaces.”—Dated 2nd November, 1857. 

This invention of improved means for feeding fuel to furnaces relates 
to the adaptation to the fire-places’of furnaces of a moveable frame, plate, 
or chamber, which is capable of being moved into, and out of, the 
furnace above, or at the side of the fire bars, through a suitable opening 
or openings made in, or above, or at the side of the door. The frame, 
plate, or chamber, is first filled or charged with an even layer or uniform 
supply of coal, and is then thrust into the fire place above the level of 
the incandescent fuel, on to which the fresh fuel is thrown or dropped, 
either by tipping the frame, plate, or chamber, on one side, or by opening 
apertures in the bottom of the frame, and allowing the fuel to drop 
through. As the object of the invention is to spread the fuel as evenly 
as possible over the fire bars, it is advisable that an even layer or uniform 
supply should be placed on or in the frame or chamber before passing it 
into the furnace. ‘This operation may be effected either by hand or by 
mechanical means; for instance, the coal may be supplied from a 
hopper above the frame or chamber, and so contrived as to drop a 
regular and uniform quantity on to the latter as it travels either forward 
or backward. The particular form or construction of the apparatus 
must depend, in a great measure, upon the construction of furnace to 
wh'ch it is to be applied, as it is evident that the same form of apparatus 
could not, with like convenience, be adapted to a Cornish or locomotive 
boiler, and to a wagon boiler, in which the furnace is situate beneath the 
boiler. One form of apparatus consists of a rectangular frame, provided 
at the bottom with bars to support the fuel, These bars may be made 
moveable, and worked something in the manner of the laths of a 
Venetian blind, so that they may all be suddenly brought into a vertical 
position, or nearly so, and the fuel allowed to fall through into the burn- 
ing fuel beneath. Oran under frame may be adapted beneath the 
bottom plate, and made moveable bodily, so that, when drawn back to a 
few inches, it will leave the spaces between the bars in the first frame 
open, 80 as to allow the fuel to full through on to the fire beneath. 


——————=— 





2786. Pever ARMAND le Comte de Fonratnemoreav, Paris, “ Condensing 

steam engines.”—Dated 3rd November, 1857 

These improvements relate to marine or r condensing steam engines, 
and consist, First, of an improved air pump; Secondly, in a mode of 
economising waste steam; Thirdly, in usefully employing the waste water 
of the condenser ; Fourthly, of a syphon exhaust bilge pump. The im- 
proved air pump is made double, each pump having a double action. 
The two pumps receive a special function by the following arrange- 
ment:—Two valves in the pump which have a double action com- 
municate with the lower part of the condenser. The second pump com- 
municates with the condenser by openings placed above the jet of 
condensing water. The tirst pump will exhaust all the water of the 
condenser, whilst the second will only eject air, At each extremity of 
the two air pump cylinders is a space filled with water, which never 
descends below a certain level. The first pump draws all the condensed 
water with about a fourth of air, and forces these products into a cistern. 
At the bottom of each pump are placed receivers for collecting the im- 
purities contained in the water, which impurities may be removed by 
purge cocks, The two pumps are worked by a separate steam cylinder 
and piston, the rod of which is connected to the two pistons of the air 
pump. A feed pump is placed on each side of the water and air pump. 
It is put in action by the piston rod which works the air pump. This 
feed pump receives a supply of water either from the condenser or from 
the air pump containing water, The waste steam is economised by using 
a pipe communicating directly between the boilers and the condenser. 
When the steam is blown off it enters the condensers, and becomes con- 
densed. The condensed water of the first air pump is forced by the latter 
into a cistern placed in a suitable position, so as to allow the condensed 
water to run through a pipe provided with a stop cock in a continuous 
stream, in a direction parallel to the keel, and opposite the track of the 
ship, so as to obtain a current of reaction as in a turbine. An exhaust 
pump for removing the bilge water of the ship when required communi- 
cates by a syphon with the first air pump. At the lower part of the 
cylinder of the syphon pump is a pipe, which is made to enter the hold 
of the ship, for drawing off the bilge water which egresses from the 
cylinder by another pipe. In the interior of this syphon pump is placed 
a float or piston without a rod, and of a determined weight, to force its 
weight and, by pressure from the air pump, the bilge water contained in 
the cylinder out of the escape pipe.—Not proceeded with. 
2802, CHARLES Epwarps Amos, Grove, Southwark, “Steam machinery for 
driving rotary pumps. "_Dated 4th November, 1857. 

The object of this invention is to render the artificial foundation con- 











structed for the setting up of rotary pumps available for rs the 
weight of the engines employed for driving the same. The manner in 
which the patentee prefers to effect this is. to mount one or a pair of 
engines upon the sides of the vertica! pump case, which may be recessed 
or otherwise shaped to afford a good bearing to the cylinders ; but where 
the pump is required to be sunk a considerable depth below the ground 
surface, he proposes to mount the engines on the walls of the shaft in 
which the pump is sunk, instead of extending the metal casing up to the 
ground surface. The piston rods of these engines he connects to a hori- 
zontal crank shaft, which carries a bevel wheel in gear with a pinion on 
the upright spindle of the pump, and the valves of these engines he 
drives (as usual) by eccentrics on the crank shaft. 

2805. JoserHn MiuueR, Alpha-road, Regent’s-park, London, “ Marine steam 
engines.”—Dated 4th Nov., 1857, 

This invention consists in a new arrangement of the parts of marine 
steam engines, in order to work the piston of the air pump, and feed or 
cold water or bilge pumps, by means of levers connected to, and worked 
by, links upon a cross head upon the head of the piston rod. 

2815. FREDERICK Lipscombe, Strand, London, “Co ying w: 
other liquids.”—Dated 6th November, 1857. eee sae ae 

This invention consists in laying down in a peculiar way or ways one 
or more channels of iron, brick, earthenware or other material, from 
any point or points to any other point or points having a lower level, in 
order to elicit a large proportion of the hydrostatic pressure due to the 
difference in height of the levels, that the water or other liquid may 
rapidly flow through the said channel or channels, and this the inventor 
effects by carrying such channel or channels a short distance in an abrupt 
fall, or abrupt falls, then a considerable distance in a horizontal line, or 
nearly so, and afterwards, if necessary, employs another abrupt fall, or 
abrupt falls, as before, and so on, In applying this invention for the pur- 
pose of draining bog or marsh land, he proposes to form a series of recep- 
tacles into which the land water can readily flow, the receptacles being 
connected together, and by means of the invention above described, or by 
means of a horizontal line of pipe or channel, the water from the whole 
of them may be readily carried off.—Not proceeded with, 





CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2600. WitttamM Henry Myers, Whitechapel- road, London, “ Signals on 
railways.”—Dated 10th October, 13857. 

The patentee arranges-a fog and danger apparatus for the purpose of 
signalling to guards and engine-drivers by various means which cannot 
be intelligibly described without reference to the drawings; but the in- 
vention mainly consists in arranging a powerful rattle or alarm, which, 
in case of danger, may be worked or set going by the guard or engine- 
driver on the train, or, by means of a clip fixed on the rail, by any 
station-master. Arrangements are also devised for working the steam 
whistle in the same manner, and showing different coloured lights and 
signals. The mechanism allows of communications being made between 
guards and engine drivers or passengers and guards. 

2606. Joun Gray and Joun Witson Gray, Rathgar, Dublin, “ Animproved 
means of causing signals to be made on railways, and of otherwise pre- 
a certain classes of accidents on the same.”—Dated 12th Octo er, 

Sot 

This invention consists of an arrangement by which a succession of 
various self-acting signals may be made on railway lines, which will in- 
dicate that a certain time has or has not elapsed since a train has passed, 
and whether the train which so passed has or has not reached a certain 
point in advance, and thus act as checks and aids one to the other, the 
arrangement being such that each train of carriages, by the act of 
passing along the line of railway, may cause visible caution or time 
signals to be made which will continue visible for any regulated period 
which may be deemed advisable, and thus, b> their presence, indicate to 
the parties in charge of any succeeding train that a train has passed on 
in front within the regulated period, the position of the signals enabling 
the parties approximately to estimate the actual time which has elapsed 
since the train so passed: and may also cause other danger or position 
signals to be made which will continue visible until the train will have 
passed to a certain distance beyond the place where they are so made, 
whether the time occupied in their transit be long or short, and may 
cause the former to disappear when the regulated time may nave elapsed, 
and the other when the train has reached the specified distance in 
advance, and may also cause other signals, either as time or as position 
signals suited for night use or for foggy weather, in the nature of ex- 
plosive or fog signals, to be laid at intervais on the rail in a position in 
which they must be exploded by any succeeding train that may pass over 
the line within a given number of minutes, or before the train which 
causes them to be laid has reached a certain distance from the place 
where they are so laid, and will cause the same to be removed from 
such position after the lapse of certain or variable periods as may be 
decided on, and may also cause a bar or other suitably adapted con- 
trivance to be raised to, and in like manner to continue for, a specified 
time (or until the train which causes it to be raised shall have passed 
forward to a certain distance, as may be deemed suitable) in such a 
position over or near to the path over which any succeeding train of 
carriages must traverse so as to come in contact with, and act on, a 
roller or other contrivance attached to a rod or bar which depends from 
the lever of a steam cock or other arrangement attached to the engine, 
so as to cause a steam whistle to be sounded, or steam to be shut off 
from the cylinder, or otherwise act so as by the force it may exert to 
cause the train to be stopped, or to warn the driver that a train has 
passed within a certain time, or that the last train that has passed over 
the part of the line then being traversed has not yet proceeded beyond 
a certain distance. The arrangements by which these several objects 
are accomplished cannot well be described without reference to drawings. 

2746. DANIEL DE LA CnERots GourLey, Wilton-house, Regent’s-park, 
“* Ambulance carriages.”— Dated 29th October, 1857. 

According to this invention, the body of each carriage is made of 
such length as to contain on its bottom two stretchers, side by side, and 
longitudinally of the body of the carriage. The sides and ends of the 
body of the carriage are preferred to be upright, allowing ample space 
above the wounded men on the stretchers, The stretchers have each on 
their under sides four rollers, to facilitate their being moved on the 
bottom of the carriage; or such rollers may be applied to the bottom of 
the carriage. Each stretcher is made with two sliding handles at each 
of its ends, and it is desirable that they should have folding legs. The 
surface of each stretcher is covered with waterproof fabric, so as to 
admit of being washed, and elasticity may be obtained to the stretchers 
by means of vulcanised india-rubber, The body of the carriage is on 
springs, and on a single axle with two wheels, and the carriage is pro- 
vided with shafts suitable for a pair of horses. Each carriage, in addi- 
tion to carrying two persons on stretchers on the interior, is also made 
suitable for carrying two persons on the outside, for which purpose there 
is constructed a folding seat at the top on each side, and a foot-board or 
rest to each seat. And in order to produce a back to each seat, the roof 
of the body of the carriage is raised, and such raised part is covered in 
atop, around which a rail is formed, by which a convenient place is 
obtained for knapsacks and other articles. Each side seat is made suit- 
able for four persons in a sitting position, and the front of the roof is 
made with two seats, having a box or space between. The sides of the 
body of the carriage are made with openings closed by sliding panels of 
perforated metal, and the front is closed and formed with or without 
openings for ventilation. The back end is partially closed by a board 
hinged to the back end of the body of the carriage, and it is preferred 
that this board should be made in two parts, capable of folding and of 
being supported in a horizontal position by sliding supports, by which 
means a suitable table is obtained for surgical purposes.— Yot proceeded with. 

2768, Henry Jean Viautt and Juues Viauit, Paris, “‘ Mechanism a 
making signals on railways, and preventing collisions on the same.” 
Dated 31st October, 1857. 

This apparatus or mechanism is self-acting. The locomotive itself is 
to make the required signals from any distance ‘whatever. For this pur- 
pose the said apparatus or hb is i of an iron bar, fixed 
by one end on a proper support, or on the wooden sleepers of the rail- 
way. This bar acts upon an iron prism or cylinder situated in a cavity 
which transmits its movement to a rack cut in the prism itself, or a lever 
which transmits its motion to a prism gearing in the rack. The latter 
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acts upon a horizontal axle, which tr its its m to another 
vertical axle by means of two gear wheels. On the latter axle is fixed a | 
pulley at about eight inches from the soil, on which rolls a chain which, 
by means of a rod, acts on the other apparatus, which may be placed 
at any distance, even at the next station. Near the vertical axle there is 
placed, at a convenient height, a common dise with a lantern, with red, | 
green, and white glasses, and such colours as may be required. The | 
manner in which the said apparatus works is the following: —When the | 
line is clear, the bar is raised above the centre of the line at about four | 
inches. The said bar is driven in by a wheel fixed on the fender of the 
locomotive whereby the disc is turned at the departure of the train. 
By means of the chain rod and gear wheels the bar of the next apparatus 
is raised, whereby the dise is turned, and the passage of the train is 
signalled. The train arriving at that station, its locomotive drives in 
the bar, and removes both the discs there and at the former station, thus 
showing the line to be clear.— Not proceeded with. 
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Crass 38.—FABRICS. 

Including Machinery and Mechan‘cal Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabries, Se. 

9730. Prerrk ApotpHe MxEtcnior Mavry, Paris, “Cutting the pile of 
velvcts and other pile fabries.”—Dated 28th October, 1853. 

This invention consists in the employment, in the place of cutters 
worked by manual labour, of stationary cutters equal in number to the 
loops in the breadth of the fabric to be cut, and carried by a suitable 
holder placed across the fabric which is made to move over a table 
beneath. The cutters are each provided with a small guide point which 
enters the loop in front of it as the fabric moves forward, and guides the 
loop on to the cutting edge which is fixed upward. In advance of the 
cutters is placed a fan or blower for driving off the dust produced by the 
cutting, rapid rotary motion being communicated to the fan by gearing 
from the shaft which gives motion to the fabric or otherwise. The 
fabric is unwound from a roller at one end of the table over which it 
moves, and after being cut is wound upon a second roller, driven at the 
same surface speed as the former, at the other end of the table. The 
table beneath the fan and cutters is made as smooth as may be, and may, 
if desired, have a slab of marble, or other hard and smooth substance, 
inserted in it. 

2737. Wiitram Crarx, Chancery-lane, London, “Machinery for carding 
cotton, wool, and other fibrous substances.”—A communication.—Dated 
28th October, 1857. 

This invention relates to the employment of a stripping cylinder 
arranged in suitable bearings below the axis of the main cylinder of a 
carding engine, for the purpose of stripping the teeth of the main 
cylinder as they pass from the doffer towards the licker in, while the 
engine is in operation. This stripping cylinder may be arranged at 
various distances from the licker in and doffer respectively, and may be 
employed in combination with another cylinder, which may be so arranged 
and operated relatively to it and the main cylinder as to serve as a 
worker, and take the fibres from the said stripping cylinder, and return 
them to the main cylinder in a condition for removal by the doffer. Or 
the said stripping cylinder may be so arranged in relation to the main 
cylinder and the licker in that it may perform the double duty of a 
carder and stripper, and that the licker in may perform the double duty 
of licker in and carder. The invention is applicable as well to carding 
engines already in use as to those hereafter to be built. 





2738. Wrtt1Am Epwarp Newton, Chancery-lane, London, “ Manufacture | 
of sewing silk, twist, and different kinds of threads.”—A communication. | 
—Dated 28th October, 1857. 

This invention of improvements in the manufacture of sewing silks, | 
twist, and different kinds of thread, consists, Firstly, in a certain 
method of forming a single thread into three strands preparatory to, or 
while undergoing a twisting or spinning process, and then spinning the 
three strands into a thread by means of certain mechanism which con- 
stitutes the Second part of the invention, but which cannot be described 
without reference to the drawings. 


| 
| 
| 


2741. Henry Tartor, Staleybridge, Lancashire, ‘‘ An improvement in the 
‘eans’ employed in connexion with machinery for preparing cotton and 
other fibrous materials for spinning.” — Dated 28th October, 1857. 

This invention is designed for the purpose of providing an economical 
and efficient substitute for tin of which the “cans” or receptacles 
employed in connexion with such above-named machinery are made, and 
consists in making these “cans” of ordinary sheet iron, the surfaces of 
which are submitted to the action of acids (such as sulphuric or muriatic 
acid), and thus suitably prepared to destroy the scale or rough exterior, 
and render it as smooth as tin, in order that the fibres of cotton, &c., 
may not adhere thereto. In order to render the sheet iron suitable for 
such purposes, it is to be prepared as follows:—It is first dipped 
or immersed in diluted sulphuric or muriatic acid, and dried by 
exposure to the atmosphere, the scales thus disengaged from the surface 
are then removed, and the surface rubbed with boiled linseed or other 
oils, and when dry it may be burnished or varnished or left in a smooth 
unpolished state. This improvement is also applicable to other substances 
in machinery employed for preparing fibrous materials, where an 
economical substitute for tin is required, as, for example, such as the 
covering for gearing sliver conductors, &c. 








Cass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Milis, §c. 

2803. CHARLES CLAy, Walton, Wakefield, “‘ Machinery for grubbing or 
cutting up weeds, and otherwise scarifying and cuitivating land.”—Dated 
4th November, 1857. : 

For these purposes a frame of iron is constructed, which at the hinder 
angles is supported by two uprights or standards, which are capable of 
adjustment, so as to permit of the frame (at different times) being 
brought nearer to or further from the surface of the land. At the 
lower end of each of these uprights or standards is a wheel. At the 
fore end of the frame is an upright spindle, which has at its lower end a 
wheel, and such spindle can be adjusted so as to allow the fore part of 
the frame to come nearer to or farther from the land at different times. 
The spindle is also capable of turning in its bearing. The horses, or 
other power used for drawing the implement, will be connected to the 
fore part of the implement. Transversely of the frame are a series of 
parallel bars or axes, each turning in bearings carried by the framings on 
each side of the implement. To these bars or axes are aflixed the stems 
of tines, the forms of which tines are varied according to the class of work 
to be performed. ‘The stems of the tines are each bent back and then 
downwards, by preference, ina curved form to the point or end, and such 
stems are capable of adjustment on their bars or axes, and also of being 
readily removed to admit of others being applied in their places. Each 
of the transverse parallel bars or axes has a projection or arm at the 
upper part thereof, which arms or projections are by links or connecting 
rods attached to a lever, having its fulerum or axis at the hinder part of 
the implement, by which means the several tines may be readily raised 
from and lowered to the earth, and provision is made for guiding the 
lever and for fixing it in positicn, 

mo amg Pomvenn, High-street, Deptford, Kent, “ Apparatus for 

elling 0} g coffee an 1€ ries ¢ a 5 
rae Bag wens coffee and other berries and sceds.”— Dated 5th 

This invention consists in the application of a rotary beater revolving 
within a cylinder, or a portion of a ¢\linder, of woven wire or other 
reticulated material, in which the berries or seed are so acted on as to 
Separate the hull or shell therefrom. For this purpose the inventor pre- 
fers to place the axis of the beater horizontal, and employ a number of 
beaters supported on arms from the axis, in a position parallel to the 
cylindrical part, and in more or less close proximity thereto according to 
the berries to be operated on. The berries or seeds are fed in along hear 
the upper part of the cylinder, and escape near the lower part, and 
during the descent through the cylinder are acted on by rapid rotary 

. motion communicated to the beater.—Not proceeded with. 

Thee eae Sox sins, Leeds, Yorkshire, “Steam ploughs.”—Datcd 

In carrying out this invention the inventor uses any suitable kind of 
engine or engines, which he mounts, together with the boiler, on a hori- 
a frame, Supported by running wheels capable of adjustment verti- 
cally, like the wheels of ordinary ploughs. This horizontal frame 


number to suit the stetch), which are mounted parallel to each other, 
but are arranged in two diagonal lines extending from the front corners 
of the frame and meeting in or near the centre, so as to ensure their 
entering the ground in succession, and operating upon the whole breadth 
ofthe stetch. Supposing the lead of one set to be to the right, the last 
H plough to the left is arranged so as to turn over the earth in the reverse 
direction to the others, and vice versa with the other set. In advance of 
each share an archimedean screw is set, for the purpose of loosening the 
earth before the share enters it, and also to assist in propelling the plough 
frame. The power of the steam engines is communicated to the running 
wheels of the plough frame and also to the archimedean screws through 
bands, chains, or other driving gear. When the plough is desired to be 
set in motion, the forward end of the frame is lowered down the stalks 
of the plough wheels, so that the leading screws when set in motion may 
dip and burrow into the earth, and when the desired depth is reached 
the frame is to be adjusted to that level. The ploughing then proceeds 
steadily until the end of the field is reached, when the plough is to be 
turned round by means of a suitable steering apparatus, and the plough- 
ing may then be resumed as before. By this improved construction of 
steam plough the operation of ploughing may be expeditiously and 
economically performed, and at any depth required. When ploughing 
certain kinds of land it may not be necessary to apply driving power to 
the running wheels, as the rotation of the archimedean screws will be 
found sufficient to draw or propel the whole apparatus forward, 


CLass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

2236. Wiuutam Devon, Maryland-ter , Stratford, ‘ Self-acting apparatus 
for flushing water-closets, and the means of connecting the same to water 
mains, parts of which are applicable tothe junction of gas or water pipes 
generally.”"—Dated lth November, 1857. 

The nature of this invention consists, First, in joining and unjoining 
water and gas pipes to their mains without the necessity of cutting the 
same in case of a stoppaze therein, or discontinuing the supply. Secondly, 
in regulating the flow of water or gas through the supply pipes in- 
dependently of the control of the consumer. Thirdly, in making a 
union joint, or what is usually termed a plumber joint, without the use 
of solder. Fourthly, in an improved self-acting flushing apparatus for 
water-closets and urinals, Fifthly, in an improved flushing apparatus for 
water-closets and urinals in which there is no valve, and where the 
chain does not require to be retained in the hand after being pulled. 
The patentee claims, First, the self-acting principle of flushing water- 
closets and urinals by means of floating or moveable syphons or tubes. 
Secondly, the application of vulcanised india-rubber as a flexible joint in 
connexion with the pieces of metal piping or tubing forming the syphons. 
Thirdly, the non-necessity of retaining the chain or pull of water-closets 
or urinals in the hand after pulling the same down. Fourthly, the novel 
mode of making a joint without solder by the insertion of a certain 
piece between the two pipes to be joined. And, lastly, the improved 
ferule or regulator for supplying water or gas without the necessity of 
cutting the pipe every time a stoppage takes place in the same, or the 
supply is changed from one company to another, or it is wished to dis- 
continue the same, 

2853. James Stevenson, jun., Glasgow, “ Lighting apartments and pass- 
ages.”—Dated 12th November, 1857. 

This invention relates to the application and use, under various forms 
and arrangements, of polished tile, or porcelain surfaces, for conveying or 
transmitting external daylight into dark or badly lighted apartments and 
passages, White porcelain tiles, such as are used for lining baths, and 
for other purposes, are very suitable for this purpose, and in lighting an 
underground, or partially underground apartment, the inside of the 
window recess is lined with such tiles, Such a lining will transmit a 
large amount of external light into the apartment, even if it is vertical, 
but if set at an angle, the tiled surface will light the apartment perfectly. 
The porcelain tiles may be disposed in frames as well, and they may be 
so arranged as to transmit light from very considerable distances, and 
by circuitous routes, by reflecting from one series to another. 
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7. Tuomas Rowcurrs, Upper Vark-place, Marylebone, “ Bricks, drain 
pipes, and tiles. —Dated lta Noveiaber, 1867. 
This invention cannot be described without reference to the drawings 





Ciass 6.—FIRE-ARMS., 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements 
of War or for Defence, Gun Carriages, 
2824, Joun Apams, Queen’s-road, Dalston, ‘‘ Revolver fire-arms.”— Dated 
7th November, 1857. 
This invention consists, First, in interfering between the hammer and 
the cap on the nipple, a bolt sliding through a hole in the frame of the 
fire-arm, such bolt being enlarged at its end, which is in contact with the 
cap, so as to deticct the products of the explosion of the cap, and pre- 
vent them from passing back through the side in the frame to annoy or 
injure the user of the weapon. Another part of the invention consists 
in substituting for the arrangements heretofore employed in the locks of 
fire-arms, when the hammer has been capable either of being raised and 
released by once pulling the trigger, or of being raised or cocked by 
hand betore discharging the piece, the following combined apparatus :— 
To the upper end of the trigger alink is attached by a pin joint, and the 
end of this link has a catch formed on it which drops into a notch 
formed at the lower end, and under the axis of motion of the hammer. 
The link is released from the catch by a projection when the hammer 
has been drawn up to the full height. By arranging the action in this 
way, the patentee is enabled to slot out the body almost entirely by the 








use of circular cutters. Another part of the invention consists in retaining | 


in position the pin or axis on which the cylinder revoives, by means of a 
ramrod lever, which moves on an axis below the pin or axis of the cylin- 
der, The elbow or bend of the ramrod lever comes against the outer 
end of the pin or axis on which the barrels revolve, and retains it from 
moving outwards till the cuter end of the ramrod lever hag been de- 
pressed. Another part of the invention consists in constructing the 
body of a revolving fire-arm; it is made in two parts in the following 
way :—One part consists of the fixed barrel, the piece which runs along 
the top of the rotating barrels, und of a piece which passes down behind 
the revolving barrels, and which may be formed into a shield, in order to 
attach these parts to the remaining paits of the body (which are made 
in one piece), There is a feather or projection formed longitudinally 
on the under side of the fixed barrel, at its end nearest the revolving 
barrels, and this feather or projection enters a slit in the corresponding 
part of the said piece, and is fixed there by pins. In a similar way the 
second junction is made, there being a vertical slit formed in that part 
of the first piece which ascends behind the revolving barrels, and this 
receives a vertical feather or projection on the other piece. The last 
part of the invention relates to the arrangement of the safety bolt. The 
cylinder of barrels is prevented revolving by a safety bolt, which moves 
out of the shicld in a circular course, and locks the barrels so as to 
secure the caps on the nipples from being acted on by the hammer, 





CLiass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, &e. 

2804. James Hovenrton, Kilburn, Middlesex, ‘‘ Braces,”—Dated 4th Novem- 

ber, - 
This invention consists in constructing a compensating brace, by con- 
necting the ends which pass over the shoulder to the back through a 
cord or connecting piece, to a frame carrying two pulleys, half round 
one of which the cord passes. Round the other pulley another cord or 
connecting piece, the ends of which are united to the two back tabs, is 
passed. The frame and pulleys allow a full play to every part of the 
brace. Instead of pulleys a simple piece of leather, with the two ends 
turned over, so as to form channels for the connecting pieces to run in, 
may be substituted, but greater advantage will be obtained from the frame 
and pulleys.— Not proceeded with. 
2306. Gopwix JRATLER Simpson and Davip CaLpow Simpson, High-street, 
Whitechapel, ‘‘ Spring blinds.”—Dated 5th November, 1857. 
As to the spring roller blind, the patentees use an india-rubber band 
or cord, which is made fast on one end of the top lath, or on top of the 








carries a series of ploughshares and mould boards (of any required 


frame-work that supports the roller. This india-rubber band or cord is 








carried about one-half the length of the frame-work, and to which is 
fastened a piece of cat-gut or cord, sufficient to reach the other end of 
the frame-work. The end of this piece of cat-gut or cord is then 
brought over a wheel through the frame work, and is attached to the 
barrel that is fastened on one end of the roller. By pulling down the 
blind, the barrel is made to revolve, the india-rubber to expand, and the 
blind becomes in a springing state. The further the blind is pulled 
down the more the india-rubber expands, and is ever ready, on being let 
loose, to fly back to its original state, and thereby draw up the blind. 
Second—as to the Venetian blind—they use a roller, instead of the 
small pulley wheels at present in use. The roller is fixed to the top 
lath or frame. There are two or three lines pass down the Venetian 
blind, and are made fast to the roller. By drawing or pulling one line. 
the blind is drawn up, and the lines pass round the roller, which is 
stopped by a cog, thereby doing away with having more cords than one 
in the hand, and that being stopped by a cog requires no other fastening. 

2834, Henry Tuomrson and Samurt Tnomrson, Regent-street, London, 
* Pianofortes.” Dated 1ith November, 1857. 

These improvements are applicable to all kinds of pianofortes, and 
intended greatly to increase the effectiveness of such musical instru- 
ments, and to facilitate the performance thereon, by enabling the per- 
former to produce an octave or chord at will, by merely striking a single 
key. This effect is produced by applying additional mechanism to each 
key, which mechanism is so constructed as to strike the octave or chord 
above or below, simultaneously with the note answering to the key which 
has been struck, This additional mechanism is intended to be so 
arranged as to be capable of being thrown in and out of action by means 
of a pedal, but if desired it may be so constructed as to remain always 
inaction, It will be evident that the above-named desired effect may be 
obtained in a variety of ways, without deviating from the principal 
characteristic features of this invention, and that the mechanism will 
necessarily vary in different constructions of pianofortes, For example, 
in a cabinet or other upright pianoforte each key may be furnished with 
an additional “sticker,” passing upwards in a diagonal direction, its upper 
end passing through a bushed rail, and acting upon the lever or hammer, 
corresponding with the thirteenth key or octave, above or below, and a 
modification of the same arrangement may be used to produce chords 
instead of octaves, but the same effect may be produced by any other 
double or multiplying action or mechanism, 





2854. Francoms Honorine Fevicie BertRanp pe Stvray, Paris, “‘ Bed 
steads,”—Dated 12th November, 1857. 

This invention consists in the construction of a bedstead which forms- 
atable when folded up. It cannot be described in detail without refer- 
ence to the drawings. 

2857. Groner TomMiinson Bousrinup, Loughborough-park, Brixton, “ Cas- 
tors "—A communication.— Dated 12th November, 1857. 

In carrying out this invention, each castor is made with one large, 
and several small spheres. ‘The largest sphere is the one which forms 
the roller, and comes to the floor directly above this large sphere ; there 
is one smaller sphere (or one above another) which bears the weight of 
the article of furniture to which a castor is tixed, and reduces the friction 
on the larger sphere. In addition tothe spheres above-mentioned, there 
are other spheres around the large sphere, in order to reduce the 
lateral friction, and to facilitate the rotation of the large sphere,—Not 
proceeded with, 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &e. 

2693. ALEXANDRE Henri CuarLes Cuianpi, Paris, ‘‘ Manufacture and com- 
bustion of certain products of peat, and the apparatus employed therein,” 
—Dated 22nd October, 1857. 

This invention consists in producing fuel from charred peat, by soak- 
ing it in thick peat tar (kept fluid), and subsequently carbonising it; 
also in the construction of retorts for performing such carbonisation, so 
as to condense and collect the volatile, produced in the operaticn, The 
high pressure steam is employed in the distillation for the parpose of 
regulating the temperature. The invention also includes the construc- 
tion of a burner for the combustion of peat gas, so contrived as to 
restrict the supply of air to the flame, and thereby retarding com- 
bustion, so that carboa is deposited in the flame, and the illuminating 
effect of the gas increased. 

2694. Marc ANTOINE FRANCOIs MENNoNS, Rue de l'Abbaye, Montmartre, 
France, ** Machinery for the preparation of peat,”—A communication,— 
Dated 22nd October, 1857. 

‘This invention relates to the preparation of peat, or turf, for fuel, 
by washing, draining, and compressing it. It consists, essentially, in 
the construction of the machinery for these operations: and reference 
to the drawings is essential to a complete description of this invention, 

2836. See Class 5 


Ciass 9.—ELECTRICITY. 


Including Electrical, Magqnetical, and Electro-Magnetical Apparatus, 
Electric Telegraph, Galvanic Butteries, §c. 

2700. Francis Hieoinsox, Woodlands, Hampshire, “ Submerged or im- 
mersed electrical telegraph cables.”—Dated 4th November, 1807. 
The object of this invention is to prevent the breakage of telegraph 

cables, First, by attaching them to chain cables capable of sustaining 
any strain to which the telegraph cables may be subjected ; Secondly, by 
providing an auxiliary engine tor paying out and heaving up the cables; 
and, Thirdly, by an apparatus consisting of a revolving drum and wind- 
lass, fitted with brake straps, in combination with a series of nippers, to 
be applied in cases of necessity. — Not proceeded with, 





2820. Pikk Atuexto Bavestaini, Brescia, Italy, “Submarine telegraph 
cables.” —Dated th November, 1857. 
This invention consisis in the arrangement of machinery hereafter 
stated. The main machine consisis of a drum, levers, grooved pulley, 
and springs, The lever or levers are fixed at one end to the axis of the 
drum which forms the axis of oscillation of the lever or levers. At the 
opposite ends the levers carry plummer blocks or bearings for the axle 
of a grooved pulley. These plummer blocks are free to slide up and 
down in guides fixed on the levers; between the upper surface of the 
levers and the bottom of the plummer blocks there are springs to keep 
the blocks and the grooved pulley under the ordinary tension or strain of 
the telegraph cable raised from the levers, Near the drum and under 
the levers are elliptical or other suitable springs or elastic mediums upon 
which the levers rest, and which actas fulcrums for them. The cable 
is brought from the hold and passed once, twice, or more round the 
drum, then over the grooved pulley into the water, Should the strain 
or tension of the cable be increased from any cause whatever, the 
grooved pulley will first yield, and should the strain overcome the 
resistance of the springs under the bearings thereof, then the levers 
themselves will in turn be depressed until the outer end thereof is so far 
lowered that the cable runs from the drum to the water without meeting 
with any retarding force or agent. As soon as the extra strain or tension 
is removed, the levers and ground pulleys rise and assume the positions 
from which the strain drew or depressed them, Instead of arranging 
the levers and springs in the manner just described, the levers them- 
selves may be formed of laminated plates, or otherwise, so as to act as 
springs, the inner ends of which, or those nearer the drum, would then 
be fixed. In order to regulate or control the rate of rotation of the 
drum, and consequently that at which the cable is paid out, the inventor 
connects the axis of the drum with a shaft carrying paddles which are 
made to revolve wholly or partially in water or air; there may be more 
than one set of paddles geared or connected in any suitable manner to 
produce the greatest effect desired. The shaft is so connected with the 
drum that it can be wholly thrown out of gear should circumstances 
require it. Pump cocks are provided for drawing off liquid from the 
vessels in which the paddles move. The inventor also uses one or more 
brakes composed of friction straps or bands attached to a weighted lever, 
upon which the position ef the weight can be altered to increase or 
diminish the leverage. Indicating dials are also used to show the speed 
of the vessel, the speed at which the cable is being paid out, and the 
tension thervol.— Not proceeded with, 
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2841. Joun Tuomas Way, Welbeck-street, C: 
light by electricity.”—Dated 10th November, 1857. 

When a jet or jets of mercury connected with one pole of the battery is 
directed upon a point of charcoal or other conducting substance in con- 
nexion with the other pole of the battery—the charcoal or other con- 
ducting substance is liable to be consumed, in which case the focal 
distance is altered and the brilliancy of the light is impaired. Now one 
part of this invention consists in so arranging the charcoal or other 
conducting substance forming the solid electrode that it shall be continu- 
ally renewed and presented to the stream of the flowing electrode, at a 
constant distance from the orifice of the jet from which the latter 
issues. This object may be effected in one or other of the following 
ways, or otherwise: —The patentee arranges cylinders or rods of charcoal 
or other conducting material opposite to each other, and cayses them to 
be pressed together by springs or other convenient mechanism. Upon 
the point where the ends of the rods meet he directs the jet or jets jo 
mercury, which, by proper means of adjustment, as described in former 
patents, may be placed at the focal distance, or breaking points of the 


stream, 


dich 





quare, 





Crass 10.—MISCELLANEOUS. 
Including ail Patents not found under the preceding heads. 

2801. Romain Ionack Cuaries Duras, Brussels, ‘‘ Treating certain plants 
or vegetable substances, in order to extract from the same, first, a kind 
of fecula or farina proper both for alimentary and finishing or starching 
purposes; second, an alcoholic liquor; and third, a natural ferment or 
yeast.” — Dated 4th November, 1857. 

The plants or vegetable substances which the patentee proposes to 
use for the purposes of his invention are the bulbs of the lily tribe, and 
in carrying out his invention he prefers to use the bulbs of that kind of 
lily known as the turk’s cap lily, as it has been found by experience to 
yield better results than some other bulls of the same class. The prin- 
cipal features of the process whereby he is enabled to obtain the useful 
substances above referred to, may be briefly described as follows :—After 
having cleaned the bulbs from dirt by washing, and having removed the 
fibrous roots from the bulbs, the latter are to be washed in a mortar, so 
as to reduce them to a mucilaginous pulp, upon which must be poured a 
quantity of rain water, at a temperature of about seventy-five deg. Fah, 
After steeping the pulp, it is placed upon a hair sieve, and the glutinous 
water that runs away is to be collected. Fresh quantities of water are 
from time to time poured on to the pulp, until the matter that remains 
on the sieve will no longer stick to the fingers, and has the appearance 
of washed bran, In this state it may be employed as food for cattle, or 
for the manufacture of paper. The fecula contained in the mucilaginous 
water is deposited at the bottom of the vessel, from whence it may be 
taken and washed several times in pure water, and it is ultimately to be 
placed upon and passed through a silk sieve, upon which will be deposited 
a considerable quantity of very fine pulp. When the fecula, which is 
now very white, is precipitated and drained, it is placed upon a stove, 
and when perfectly dry it is passed through a fine silk sieve. The fecula 
thus obtained will be found to be in the proportion of from eighteen to 
twenty-two per cent, by weight of the bulb operated upon, or rather more 
than five per cent. more than the quantity obtained from a similar weight 
of potatoes. Into the supernatant mucilaginous liquor is poured a small 
quantity of yeast, which will induce alcoholic fermentation. After about 
twenty-four hours, the liquor will become clear, and give off a resinous 
odour, when it may be used for distillation, or for making vinegar by the 
ordinary processes, Atthe bottom of the vessel after fermentation will 
be found « considerable quantity of yeast, resembling in appearance and 
quality German or Dutch yeast. Or by drying the bulbs in a stove, and 
then grinding and sifting or bolting the meal, flour may be obtained 
suitable for making bread, although somewhat brown in appearance, 

2807. Joseru Burnet, Deptford, ‘‘ Machinery for bending and shaping 
metals,”——Dated 4th November, 1857. 

These improvements consist in constructing a machine for bending 
strips of plate iron in lengths for forming revolving iron shutters, or 
other purposes, so that by a combined action revolving dies are made to 
press simultaneously on each side of the strip or lath of plate iron, turn- 
ing both edges, and forming the lath complete at one operation, thereby 
saving more than half the time now occupied by the present machinery, 
which only turns one edge at each operation, Much time is also neces- 
sarily lost in changing the beds or fences before the other edge can be 
turned, which is avoided by these improvements. The pressure on both 
sides being perfectly equal, there is less trouble in holding the lath 
during the operation, and no tendency to disfigure the same; the work is 
also more accurately performed, and the machine is more readily ad- 
justed than the former one for the same purpose. Another portion of 
the improvements consists in the method of cutting the strips from the 
sheet iron, which require to be parallel, and perfectly straight on the 
edges. This is effected by the sheet of iron being placed on a travelling 
bed, working on parallel guides with groove rollers, The sheet of iron, 
being placed on the travelling bed, is held flat on it by a tension truss, 
actuated by a screw at one end and a coiled spring at the other, which 
releases the lath when the screw is turned back. ‘The sheet being thus 
fastened on the travelling bed, is pushed up to a pair of circular shears, 
and the bed is drawn gradually along as the strip or lath is cut off. 
Another portion of the invention consists in a combination of rollers 
for the purpose of flattening and stiffening the plates, before being cut 
up into strips, and also for flattening and stiffening the strips and laths 
after they are cut off.— Not proceeded with, 













2809. See Class 4, 

2810. Henry Bernnaver, Deutz, Prussia, ‘‘ Machinery for drawing or ex- 
tracting water from mines, wells, pits, or other deep places, by means of 
suction.”—Dated Sth November, 

The patentee employs a series of vessels placed at different levels, to 
receive the ascending columns of water, and transmit them to a higher ele- 
vation, and thus enabled to make use of the atmospheric pressure, as 
is well understood, to render the sucking action (which would otherwise 
be powerless at a greater elevation than thirty-two fect) ¢flicient for 
raising the water to any required height. These vessels are made air 
tight, and provided with atmospheric valves to admit air thereto at 
certain periods of the operation, He prefers to arrange them in pairs, 
and to fit them each with a vertical pipe, which dips nearly to the bottom 
of the vessel, and is connected by a branch pipe at a height of twenty- 
five feet with a second vessel or receiver, At its upper extremity this 
pipe connects by an elbow or second branch pipe, with a central or main 
exhaust pipe, which is in connexion with the suction pump or exhaust 
engine, In this manner all the receiving vessels of the series are brought 
into connexion with the suction pump, the system being contiiued up- 
wards until the entire height to which the water is intended to be raised 
is attained by the hydraulic apparatus. If now the main air suction 
pipe is exhausted, it will, by its connexion with all the receivers, cause a 
partial exhaustion therein, and the water being free to enter the lowest 
pair of vessels, will rise up gradually through the whole series, to fill the 











vacuum produced therein, and ultimately will be discharged above. 
2812. Heinnicu Hochstanrrer, Darmstadt, ** Machine for the manufacture 
of matches "— Dated 5th November, 1857. 

This invention is designed for holding splints of wood or other com- 
bustible material suitable for matches whilst they are being dipped in an 
igniting composition, and consists of a machine of the following con- 
struction -—First, a frame or clamp to receive the splints; this frame is 
placed upon the machine, and certain mechanism is brought into action 
for separating some small boards sufficiently to allow the splints te fall 
between them at a regular distance from one another. ‘There is a box 
containing the splints of wood or other material. This said box has 
openings formed at the under side thereof, at the distance apart which 
the splints are required to be; the aforesaid frame or clamp has a shaking 
motion imparted thereto, by suitable mechanism, which causes the splints 
to fall from the box between the boards in the frame. The boards are 
then pressed together, and the frame removed, and another put in its 
place. By this invention the whole frame may be filled with splints at 
one operation, and the machine requires but little power to work it— 
Not proceeded with, 


F Roya. ENGINEE ns.—Lieut.-Col. Wynne, R.E., one of the railway 
inspectors of the Board of Trade, has been appointed to the command 
of the Engineers in China. Capt. G. Rose, R.E., will succeed Col. 


Wynne in the railway inspectorship. 





Deatn or Lavy Beytuam.—It is not without emotion that we 
have to record the death of Lady Bentham, the relict of the late 
Brigadier-General Sir Samuel Bentham, the renown of whose genius 
as an inventor is world-wide. The deceased lady, who had nobly 
spent her long widowhood in perfecting the records of her illustrious 
husband’s inventions, died on Tuesday, the 18th inst., at her own 
residence. So valuable have her labours been, that her name has 
become almost as widely known as Sir Samuel's, and the two will be 
honourably associated for ever.— Mechanics’ Magazine. 

EmiGration to CANADA.—We have received numerous complaints 
and mis-statements with respect to the openings for emigrants in 
Canada during the present year. It is well worthy of notice that all 
these complaints come chiefly from Toronto, but always from some 
city or town, This is just what might have been expected, for if 
parties will loiter about the towns—and their reasons for doing so, 
although best known to themselves, cannot be very commendable— 
they will be certain to find every opening closed against them; but 
in the new townships and country districts they cannot, if otherwise 
suitable, both physically and morally, fail to find employment and 
realise ultimate independence. We regret very much to see that 
several of our contemporaries have been much misled by these state- 
ments, for we are certain that if they were aware of the real facts of 
the case and the injury which such misrepresentations occasiou, more 
especially to intending emigrants, who are thereby deterred from 
taking a step so material to their future prospects, they would be more 
cautious in future. A few weeks ogo we published the result of the 
Government inquiries, which showed that various localities which 
were pointed out by name could absorb this year nearly 15,000 persons 
of various employments, which were also fully stated. ‘These returns 
were made to the Government on the responsibility of the local and 
municipal authorities. We therefore entreat our readers to be ex- 
ceedingly cautious in placing contidence in any statements which have 
not official authority. Many parties, who have failed through their own 
ignorance and folly—from most unworthy motives, and rather than 
admit it—would run down the whole country, and describe emigra- 
tion as a snare and a delusion for the unwary.—Canadian News. 

TELEGRAPHIC COMMUNICATION BETWEEN CONSTANTINOPLE AND 
Bussoran.—A Parliamectary paper was issued on Saturday, con- 
taining the correspondence between the British Embassy at Constan- 
tinople and the Foreign-oflice, during the last six months, on the 
subject of a line of t legraph between the Turkish capital and Bus- 
sorah, Lord Stratford de Redcliffe informed the Earl of Clarendon, 
in September last, that the Porte, though unwilling to grant a conces- 
sion to a company, would establish an electric telegraph between 
Constantinople and Bagdad, by way of Scutari and Mosul, at its own 
expense, employing British engineers and whatever workmen the 
company might have engaged for the service. The Porte, according 
to Fuad Pasha, proposed that the telegraph should be worked by two 
wires, and that one should be appropriated tv the British Government, 
who would be at liberty to appoint its own directors, agents, and 
workmen, The other wire, retained by the Porte for its own mes- 
sages, would be worked by its own people. The Porte would not 
undertake to extend the line to Bussorah unless the East India Com- 
pany would engage to connect it with asubmarine line from England. 
Before he received this communication Lord Clarendon had sent a 
despatch to Lord Stratford de Redcliffe, stating that, 1f the Porte would 
establish a line from Constantinople to Bussorah, the British Govern- 
ment would lay down a submarine line from thence to India, and pay 
an annual subsidy on account of British messages. Subsequently, 
however, his lordship informed M. Musurus that, in the present state 
of our relations with Austria, in regard to a submarine line to be laid 
down by that power between Corfu and Alexandria, in connexion 
with the Austrian continental lines, it was impossible for the British 
Government to enter into any engagement with the Porte in regard to 
the proposed line through its Asiatic provinces. Lord Strattord de 
Redcliffe, on receipt of this communication, suggested that no 
obstruction should be offered to the Turkish line, as the forma- 
tion of it might eventually prove in a high degree beneficial to 
British interests. ‘The Earl of Clarendon assured him, in reply, 
in two separate despatches, firstly, on the 18th of November, that 
the Government had no wish to interfere with the projected 
Turkish line, but would, on the contrary, learn with great satis- 
faction that it had been commenced; and, secondly, on the 30th 
of November, that the Government thought that they should afford 
every facility in their power to the ‘Turkish line, as it appeared to 
them very desirable that there should be two distinct telegraphs 
available for communication with India, which would not then 
depend on the line through the Red Sea, of which so large a portion 
will be submarine. 

TESTIMONIAL TO Mr. AVELING—TRIAL OF THE STEAM PLouGn. 
—A subscription has lately been entered into, in the county of Kent, 
for a testimonial to Mr. ‘Thomas Aveling, in acknowledgment of the 
services that gentleman has rendered to the agriculturists of Kent, 
especially in connexion with the introduction and improvement of 
the Steam Plough. Upwards of 300 gentlemen, including the most 
eminent agriculturists of the county and many of the gentry, entered 
their names as subscribers. ‘The presentation of the testimonial took 
place on Monday last at Ashford. During the day Mr. Aveling ex- 
hibited his steam-plough at work, and in the evening a grand dinner 
was given to him at the “Saracen’s Head” Hotel. Lhe following 
account of the trial is condensed from the Reading Mercury :—The 
field in which the trial took place slopes gradually downwards from 
the road. At the lower side was stationed a common eight-horse 
thrashing engine, the front wheels of which had been taken off, and 
the front part of the engine attached to the windlass. The plough 
(Fowler's patent) was drawn by an endless rope of steel wire, com- 
posed of 36 strands. This rope was wound three times round the two 
drums of the engine, from which it crossed the field in two parallel 
lines, one line being attached to the plough and moving with it along 
the furrow, and the other being kept at about eight or ten feet distant. 
At the side of the tield opposite the engine, the rope passed round the 
drum of an “anchor,” which consists of a stout wooden frame tixed 
upon four thin iron wheels, which cut into the solid earth up to the 
axles, and thus furnish a suflicient resistance to the strain of the rope. 
The trame supports a set of cog wheels so arranged that as the rope 
revolves in Working the plough, the friction on the drum of the anchor 
causes it to move very slowly and evenly along. This motion was 
regulated with the greatest nicety, so that when the plough had 
worked up the field and was ready for a tresh start, the anchor had 
moved on exactly opposite to where the plough would make its next 
track. [This anchor bas been described and illustrated in Tue 
ENGINEER. ] ‘The plough itself, as stated, was Fowler’s patent, but 
the Kent ploughs were now attached for the tirst time by Mr. Aveling. 
Four of these ploughs were tixed at each end of the plough beams, so 
that no turning was required. In the Kent ploughs us ordinarily 
used, it is of course necessary to have the mould boards taken ott, so 
as to go about and about, but with the steam plough there is no need 
forthis. If the plough is not required to turn it may be of any shape 
that answers best both for cutting into and turning over the earth, 
Mr. Aveling accordingly had attached the common iron plough point 
—the triangular share used in the Micland counties—to the Kent 
ploughs. This plan was found to answer admirably, the ploughs 
cutting into the soil and turning it completely over, as in the best 
ordinary ploughing. There is a seat on the plough for the ploughman, 
who guides it with great ease by turning a steering wheel betore him, 
The ropes ran along grooved wheels fixed on littl two-wheeled 
barrow-like machines called “rope porters,” and were thus kept off 
the ground. Mr. Aveling’s steam plough will plough eight acres in 
ten hours, at a tetal cost per day (including wear and tear and in- 
terest on capital, calculated at 1s. 6d. per acre) of £2 13s. 6d., or less 
than 7s. per acre, and as the cost of ordinary ploughing is usually 
reckoned at 15s. an acre, the saving is more than one-half. The 
dinner took place at the ** Saracen’s Head,” Ashtord, at four o'clock, 
when about 100 gentlemen sat down. The testimonial presented to 
Mr. Aveling, “ as a testimonial for his valuable exertions in brivging 
before the Agriculturists ot the County of Kent the Steam Plough,” 
consisted of a silver salver, manufactured by Mr. Trimnell, of Canter- 
bury, upon which was laid a purse containing two hundred sove- 
reigns. 
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THE IRON, COAL, AND GENERAL TRADES OF 
—— WOLVERHAMPTON, AND OTHER 
OWNS. 


(From our own Correspondent.) 


Tue Iron Travde: Slightiy Improved: Gradual Return of Confidence~—Mrssrs. 
DENNIsTOUN AND Co.: MEsERS. NaYLon, VICKERS, AND Co.: Their Offers 
to Creditors—IRONMASTERS OF THE OLD AND THE MODERN ScHooL: A 
Contrast—Tue Pic Ison Trapze—Tsae Coan Trape—Biemincuam 
Trapes: Decrease of Pauperism in Birmingham — WOLVERHAMPTON 
Traves: Failure of a large Tea and Provision Dealer: Large Number of 
County Court Distresses—Tue Hich Lever Rattway STatTiIon aT WoLver- 
HAMPTON—TuHE QuveEN’s Visir TO THE MIDLANDS—PvuBLIC Batus ayp 
Pestic Drinking Fountains For BIRMINGHAM—FRIGHTFUL SANITARY 
State or BmmincHamM—Caime 1N STAFFoRDSHIRE: Stealing Engine 
Brasses on the Increase—WOLVERHAMPTON WORKING MEN's COLLEGE: E£x- 
cursion of Students, Teachers, and others—In re LANCASTER AND BRAYFORD : 
Iiustrative of the Parting of the Oyster: Disgraceful Reckiessness and Incom-~ 
petency: “ Never had a Month's Schooling in his Life’—Tue Rawway Acct 
DENT ON THE TuenT VaLLey: Zhe Resumed Inquest. 


A SLIGHT improvement may be noted in the iron trade this week. 
Some few houses that were bare last week have a demand suflicient to 
keep them fully at work, say for the next fortnight, by which time it 
is contidently expected that other orders will follow. At the same time 
there are tirms of considerable standing that continue to employ only 
a portion of their works. ‘The orders that are being now executed at 
such places are principally for the home market. From America 
direct there are not any noteworthy orders to hand at trade prices. 
Liverpool agents, however, are understood to be in a position to pur- 
chase at a reduction; and sales are being effected by makers whose 
necessities force them to yield to buyers’ conditions. ‘That the solvent 
state of the leading United States’ firms is not doubted by the greater 
number of the makers here we have before stated. Most gratifying 
contirmations of the soundness of that opinion continue to be made 
public, and are so made as happily to accelerate the period when 
there will be a resumption of commercial contidence. We noted at 
the time that Messrs. Dennistoun were prepared in March to pay the 








bills that were not due till the end of June. The same firm are pre- 
pared to pay at the beginning of June the bills that will not fall due 
till the end of this year, their creditors of course consenting to remit 
the five per cent. interest which the firm promised to add to the amount 
of the instalment due. On Wednesday it was made public that upon 
the same conditions, Messrs. Naylor, Vickers, and Company, were 
prepared to pay the whole of the debts owing by them at the ume of 
temporary suspension. This took place, it will be remembered, at the 
height of the crisis. It was then shown that the tirm had £590,000 
of assets to meet £365,000 debts, leaving a surplus of £225,000, 
besides private property of from £30,000 to £40,000. ‘This tirm, in 
addition to their Shettield and Liverpool houses, had branches at New 
York and Boston, and four fifths of their assets were in the United 
States; and it is owing to the very satisfactory manner in which those 
debts have been collected—so satisfactory as to exceed all expectations 
—that Messrs. Naylor, Vickers, and Company have prepared all their 
four promised instalments of ds. at once, notwithstanding that their 
first instalment does not become due till the 15th of next July. It 
would be a great relief it we could point to many such instances. The 
local case of Lancaster and Brayford, noticed at length below, is cer- 
tainly not such aone. That case has been the leading commercial 
topic in South Staffordshire in the past week, and the surprise out of 
doors has been great that, in the face of such facts, it should have been 
successfully asserted in court, that the bankrupts had not dealt in ac- 
commodation paper. With such a model, too, of conducting their 
business as was made public in Birmingham Bankruptcy Court on 
Friday, the bankrupts were fortunate in getting such a certiticate as 
that which was granted tothem. We do not think that the books of 
either of the distinguished firms to which we have adverted above, 
would show that they had been continuing to sell goods at a most 
serious loss to themselves upon the price at which they had bought them, 
Mr. Smith, their solicitor, attempted a comparison between his clients’ 
commencing in business with a small capital and the commencement 
ot * the Thorneycrofts and Williamses.” But the comparison is really 
a contrast. And we draw attention to it in order that the excellency 
of the “good old plan,’ upon which “the ‘Thorneycrotts and the 
Williamses” proceeded, is better than the modern methods of either 
the Rileys or the Lancasters and Braytords. ‘The Thorneycrotts and 
the Wiliiamses contined their trading operations to the limits of their 
capital, and increased them only as their “ means” increased. Al- 
though not, perhaps, very rapidly at first, yet their means did increase, 
because, unlike the Lancasters and Braytords, they did not sell with- 
out realising a profit. If all our modern ironmasters had jearnt in the 
school of the first Mayor of Wolverhampton and of the present High 
Sheriff of Staffordshire and chairman ot the Ironmasters’ Association, 
the iron trade would not be now in the predicament which has re- 
cently made it so notorious in commercial circles. 

The languid state of the pig iron and coal markets continue. 

The improvement in the manufacturing trades of Birmingham con- 
tinues. j 

The number of paupers relieved in Birmingham in the week ending 
8th May, as compared with the previous week, was a reduction of d30. 

There is no perceptible alteration at Wolverhampton, ‘The pecu- 
niary difliculties of the tradesmen are being made known. On Friday 
a wholesale tea and provision merchant of that town, John Shinton 
(Messrs. Deakin, Shinton, and Co.), suspended payment with very 
heavy liabilities; aud we are assured that trom sixty to seventy 
distresses are now being issued daily, by the authorities of the 
Wolverhampton County Court. . 

An agreement is now pending between the London and North- 
Western and the Great Western Kailway Companies, ou the com- 
pletion of which it is expected that the Ligh level railway station at 
Wolverhampton, instead of being, as now, a joint station, will be ex- 
clusively a station of the former company. ; : 

the Birmingham Daily Press of Monday last had the following :— 
We are glad to und that the country towns are rivalling us in their 
preparations for receiving her Majesty on the Lith, 15th, and 16th of 
June. We publish some of the most recent proceedings at Warwick, 
Leamington and Coventry, and these will be found to equal in loyal 
intent the great exertions that are being made in Birmingham. Whilst 
we desire to say a word for the co-operative system of decoration 
which the inhabitants of the principal streets are desirous of carrying 
into effect, we must applaud the etforts which are being made by the 
gun trade to illustrate their work and their loyalty in a trade trophy, 
as we originally suggested. The inhabitants along the route that will 
be taken by her Majesty are making spirited and liberal subscriptions 
towards the decorations in their several streets. The decorations for 
High-street consist of a series of imitation of granite pillars, upou which 
are placed yilt vases, surmounted by poles decorated with streamers, 
laurel wreaths, tied with silver knots, &c., and canopies to run the 
whole length of the street, hung with wreaths of white and red roses. 

The Birmingham Corporation sat on Tuesday for upwards of tive 
hours. Most of the tiue was consumed in discussing the plans and 
the cost of the erection of public baths on the vacant ground belonging 
to the Corporation in Weodcock-sireet. It was decided that the cost 
should not in the meantime be allowed to exceed £6,000, and the plan 
of Mr. Holmes, as being the most eligible, was sanctioned. The sub- 
ject of baths for the northern district of the town was referred back to 
the committee to consider the respective merits of the sites offered, 
and finally ascertain the cust of the same. At the same meeting 
Alderman Lloyd moved —* That as Mr. Melley, of Liverpool, has 
generously offered to present the borough with two water fountains, 
adapted for drinking purposes, and the waterworks company have 
offered to supply the water gratuitously, that proper sites be granted 
by the Corporation for the erection of the same in those situations 
where they will be of the greatest benefit to the public.” The motion 
was unanimously agreed to. P 

The Registrar-General’s report for the quarter ending with March 








has forced the very bad sanitary condition fresh upon the minds of 
the Birmingham people. <A local paper, after quoting the returns, 
which show that the number of deaths have increased upon the 
) quarter, as compared with 1856, no fewer than 371, says:—For some 
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quarters past we have pointed out the enormous increase of the death 
rate: it is as usual this year. The increase of the last quarter upon 
that of 1856 is at the rate of 32 per cent. for Birmingham, 18 per cent. 
for London—though, as the istrar remarks, London has been 
unusually unhealthy this quarter —a fraction over 2 per cent. 
for Manchester, while Warwick presents a diminution. This 
increase of mortality is not attributable to any increase of noxious 
trades. The slight changes that have taken place in the character 
of some branches of our manufactures have been rather favourable 
than otherwise to health, as the substitution of electro for mercury 
gilding for example. What are the causes of this terrible and con- 
tinuous increase of the rate of mortality in Birmingham as compared 
with other great towns of the kingdom? Anybody acquainted with 
the necessary condi‘ions of healthy human existence may find the 
answer to this question by simply walking through the streets and 
courts in which the majority of the working population of the town 
reside. The foul and undrained portions of the town are not the mere 
isolated exceptional back slums, but constitute the greater portion of 
the town, almost all the town, with the exception of the suburban 
villa re-idences. In Birmingham we find new houses being built that 
are quite unfit for human habitation, squattings upon unprepared 
ground, not only unsewered but without even the simplest provision 
for surface drainage—new houses with stinking puddles without 
outlet, that “cream and mantle” at the very doors and under the 
windows of the unsuspecting tenants, who are inhaling poison from 
them at every breath. 

The following is an extract from the charge to the grand jury of 
the chairman of the Staffordshire Quarter Sessions, delivered on 
Tuesday last:—“ Although the calendar of the present sessions is 
light, yet it appears that the number of persons, including juvenile 
offenders, committed summarily by the magistrates during last year, 
amounted to between 900 and 1,000—945, and I believe the commit- 
ments for the quarter ending Lady Day last exceed the average, so 
that I think we cannot congratulate ourselves on the diminution of 
crime. Gentlemen, upon looking over the present calendar I find that 
there are but very few cases to which it will be necessary for me to 
call your attention. The number of prisoners included in_ the 
calendar is 53, and in the first case seven persons are committed for 
stealing, as the charge appears in the calendar, 254 Ib. of brass from 
the prosecutors. These offences, 1 am very sorry to say, are very 
much on the increase, and they are ofa serious character. It appears 
that servants and others take brasses from engines, whereby they stop 
the enzines, and sell the brasses as ol metal to persons who carry on 
business under the name of marine store dealers.” 

The teachers, pupils, and friends of the Wolverhampton Working 
Men’s College had their first periodical excursion on Monday last; the 
district selected being the Wrekin and its interesting vicinage. As 
the onject of the council was to combine instruction with pleasure and 
health, a large section of the party, after passing through the salifer- 
ous region lying between Wolverhampton and Prior’s Lee (and 
which is by scientific persons considered as likely to be the future 
seat of mineral explorations), left their train (a special one) at 
Oakengates, hammer in hand, and under the guidance of the geo- 
logical professors— or, as the interesting natives termed them, 
“ Gangers,” and the friendly aid of Mr. M’Knight, an eminent local 
practitioner, explored portions of the Shropshire coal field, poring 
over the flints, pennystones, white flats, and their accessories the 
marine and fresh water shales, and rocks of varied hue and stratifica- 
tion. Igneous protrusions and millstone grit vanishing, the coal 
measures at Horsehays appeared to divide the interest with the 
admirable schools recently erected in the vicinity by the philan- 
thropical proprietors of the adjacent ironworks. At the top of the 
Dale, ironstones, which at the outset of the exploration occurred at 
great depth, were now found to crop out to the surface, with an 
underlie of Trappeau Breccia and well-developed millstone grit; 
whilst lower down the hill, amid the most glorious scenery, renvered 
exquisitely beautiful by the spring clad foliage, an important fault 
ushered in the “‘die-earth,” or upper silurian shales. Proceeding 
toward the Wrekin, the embryo geologists traversed an extension of 
the coal tield with the green stones of Little Wenlock, the carboni- 
ferous limestones, caradoc sandstones, landovery rocks, quartz rocks, 
and finally the great centre of disturbance, the bold Wrekin itself, 
rising in all its majesty, the proud monarch of Salopia. Here the 
severed friends became re-united, and partook of a cold collation. 
After visiting the summit of the Wrekin, passing through the 
“Needle’s Eye,” and contemplating the boundless and delightful 
views presented as in a gorgeous panorama, the party returned to 
Wolverhampton, laden with treasures for the museum, well pleased 
with their journey, and looking forward with great interest to future 
excursions of like character. 


In re LANCASTER AND BRAYFORD.—ILLUSTRATIVE OF PARTING THE 
OYSTER. 


The modus operandi by which several ivon making firms in South 
Staffordshire were kept in existence prior to the late crisis, as well as 
the class of men eng»ged in carrying them on, have been pretty fully 
and truthfully exhibited in the proceedings in the Birmingham Bank- 
ruptey Court on Friday and Monday last, when Lancaster and 
Braytord, ironmasters, of Walsall, came up for their certificate before 
Mr. Commissioner Balguy. They certainly remind one of the fabled 
division of the oyster. Whoever possesses the fish, the shells of this 
particular memLer of the family of “ monomyarian conchiters’ appear 
to have fallen respectively to the bankrupts and their crediters. The 
bankrupts came up for their certificates, supported by Mr. J. Smith, 
Mr. E. Wright, and Mr. Sill, the two first-named gentlemen appearing 
for Lancaster, and Mr. Sill for Brayford. They were opposed by Mr. 
Bagley, of London, barrister-at-law (instructed by Mr. Wilkinson, 
jun., Walsall), on behalf of the assignees, and by Mr. Knight, for 
Mr. Highway (one of the assignees), separately. Mr. Bagley observed 
that the stock books could not be relied upon, and the yield books 
could not be found. He proposed, first of all, to examine the bank- 
Tupts. Lancaster was first called. He stated that he had the prin- 
cipal management of the works, but he was unable to state how the 
loss of £20,000 arose in the trading of the partnership. He some- 
times made purchases of iron which were not delivered to him. He 

iad seen a requisition sent in by the assignees. It contained a pur- 

chase of 100 tons of iron from Mr. Mannix in September last. That 
iron was never received by him. He gave a bill for it, and that bill 
had since been proved against the estate. He purchased 100 tons 
from Mr. Un terhill, fur which he also gave a bill, and the iron was 
sold again to Mr. Perry. A few quantities of iron were bought and 
sold by hin at a loss." In September, 1456, he bought 300 tons from 
Mr. Riley at £3 17s. Gd. a ton, which were sold again at £3. Some 
was alsy bought in like manner from Woodhall and Smith in July, 
1857, and sold to Mr. Riley.—Mr. Bagley : You had some transactions 
with Mr, Gridiths—His Honour: What Mr. Griffiths, your client, 
Mr. Smith? —Mr. Smith: Yes, your Honour. (Laughter.) — Mr. 
Bagley. Did it ever happen when you had sold iron and wanted 
money that you took the acceptances of the purchasers to Mr. 
Griffiths ?2—Bankrupt : Yes.—Mr. Bagley: Did it sometimes happen 
that you had got no iron at all for your acceptances ?—Bankrupt : 
Yes.—Mr. Bayley: And sometimes delivered no iron,—Bankrupt: 
Yes.—Examination continued: It was just possible they might have 
sold iron when they had none to deliver. In one or two instances 
they might have given bills for accommodation, but he could not say 
in how many.—Mr. Bagley: Mr. Griffiths is a creditor to the amount 
of £1,413, but he has your acceptances to the amount of £9,444, 
How do you account for that.—Bankrupt: We had a running account 
with him, and we were generally in his debt, and if we wanted money 
we went to him and he discounted our bill. They hada regular 
banker, who would only discount a certain number of bills, and that 
psd the reason they got Mr. Griffiths to discount others. Mr. Griffiths 
“lscounted two Lills drawn by Rose, Higgins, and Rose ; one for £300, 
and another for £200.—Mr. Bagley: Griffiths was charging 20 per 
prs tate Smith: Why, the bank was charging 10 per cent at that 
( lait Honour ; You are very sensitive for your friend, Mr. Smith. 
and g53 5) bankrupt then went on to state that the sums of £20 
beliec 4 8. Set down in the books as discount on these bills, he 
ed were not entirely for discount, they comprised something 





paid to the general account and commission. They had transactions 
with Fletcher and Rose, and bills were passed between them, sometimes 
without iron. Mr. Griffiths made the sales, acting as their broker, and 
was paid a commission. The bankrupt, in reply to some other 
questions, added that accept to the t of £5,666 were given 
to Riley between August and October last, but through his not send- 
ing his iron and they not sending theirs, their acceptances were 
exchanged. It was the practice of the trade in a great many in- 
stances to do this.—Mr. Knight: You seem under the impression 
that it is a general custom in South Staffordshire to buy and sell pigs 
without manufacturing. The price of pigs is fixed by the masters, is 
it not, at their meetings? Bankrupt: Yes, but it is often altered 
before they get home.—His Honour: It seems as if some of the pigs 
went to a bad market. (Laughter.) In reply to further questions by 
Mr. Knight, the bankrupt said they had never taken stock since 
1855, in which year their bal sheet d. After the loss 
they sustained by Whitehouse and Jeffries, they had no available 
capital but the value of the stock and works, and it was at that time 
that they applied to Mr. Griffiths. He raised money for them by 
selling pigs and manufactured iron. In some instances he sold on 
contracts to be fulfilled at some future time, for which the purchaser 
would give his acceptances, and these acceptances were afterwards 
handed to them (the bankrupts). Mr. Knight: Have you ever said 
you had transactions with Mr Griffiths which might render you liable 
to serious consequences? Bankrupt: I am not aware of anything.— 
Mr. Knight: How long have you known you have been insolvent ? 
Bankrupt: We did not know that we were insolvent.—His Honour: 
I don’t see how they could, seeing that they never took stock.—Mr. 
Knight: Do you know your position now ? that your debts and lia- 
bilities amount to £70,000; creditors unsecured, £42,000; and lia- 
bilities on bills, £26,000; whilst you set down your assets at £4,300 ? 

Mr. Brayford was next briefly questioned regarding the dealings of 
the firm, and as to his former private property. He said be did not 
know at the time of the transactions in which sales were made and no 
goods delivered. He did not profess to have ever understood the 
accounts of the firm, never having had a month's schooling in his life. 
In reply to Mr. Sill, he said he took £2,500 into the concern, in 1854, 
and afterwards took in £5,500. Every penny of this £8,000 had 
been sacrificed. Being re-examined by Mr. Bagley, bankrupt said that 
when he originally joined Lancaster he paid £2,200 for the half-share 
of the concern, and his partner's interest might be considered worth 
that amount. He did not know that Lancaster had any other capital. 
Paid Mr. Samuel Gritliths £500 for effecting the Greet’s Green pur- 
chase. Bankrupt’s private trading at Greet’s Green was not very 
profitable. Irrespective of losses by bad debts, there was a loss in 
trade of £1,926. 

Mr. Henry Onions Firmstone, of Kingswinford, manufacturer of 
pigs, and one of the assignees, was then called by Mr. Bagley. He 
said he had been for many years engaged in the trade of the South 
Staffordshire district. It was possible that once in the year, and fora 
few months, everyone engaged in the manufacture of iron might be 
trading at a loss, but it was not the case that for two or three years 
all in the trade would do so. It is not a common practice for re- 
spectable iron manufacturers to sell pig-iron. 

The learned counsel then said that probably his Honour would 
agree with bim that the assignees could not have done their duty 
unless they had called attention to the leading facts of the case. 
Taking the accounts filed by the bankrupts themselves, it seemed 
that, on the 14th July, 1855, there was an assumed balance of £3,366 
in their favour, this being the alleged value of their works, after 
deducting mortgages. They went on from that time until November, 
1857, when they came to that court, owing unsecured creditors 
£42,000, and with liabilities on bills outstanding, some of which 
might not be met, to the amount of between £20,000 and £30,000. 
The official assignee’s report would show that against this enormous 
amount of debts, the assets would not much exceed £4,000, and he 
believed the result would be that, if the creditors got 1s. in the pound, 
they might consider themselves very well off indeed. Creditors had a 
natural right to ask how the bankrupts had come into this deplorable 
condition. ‘The losses altogether amounted to £41,000, and of this 
£20,436 was said to have accrued in the processes of manufacture. 
No means of testing this existed in their books. Now this was a 
great commercial offence. No man ought to go on trading, and in 
the end come to his creditors and say, “ Fines no materials by which 
I can explain how I lost all your money.” Having remarked on the 
peculiar mode in which Mr. Griffiths had acted as their “ go-between,” 
Mr. Bagley concluded by asking that the certificate be suspended for 
a lengthened time, so that the bankrupts might be at the mercy of 
the creditors, whose confidence they had abused. 

Mr. Smith submitted that the bankrupts had been unfortunate in 
their dealings, and not reckless gamblers, as the learned counsel 
would have the court believe. 4 October last their works were 
valued at £25,000, and there could be no doubt that if iron had then 
risen £1 a ton instead of going down to that extent, the bankrupts 
would have been rich men. 

Mr. Sill followed for the bankrupt Brayford, urging that against 
him nothing whatever could be said. 

His Honour said he should reserve judgement on the case, as it was 
important both as regarded the bankrupts and others in similar cir- 
cumstances. 

On Monday his Honour, in delivering judgment, said : These persons 
were engaged in a trade which is admitted on all hands to be ex- 
tremely capricious; indeed a witness called for the assignees said 
that for the last eighteen months its condition had varied very 
considerably. During that period these parties were engaged in it. 
They did not embark in it, as is in too many instances the case, with- 
out any capital at all; they were not parties who ran the risks of 
gambling with the money of other persons; but I find they commenced 
business with a capital of nearly £10,000. Every shiiling of this 
they have lost. It was complained that they had kept no books. 
Well, that is a grave fault for parties who have embarked in trade to 
be guilty of, but the bankrupts, like many others in the trade, were 
not men of education, and one of them with great simplicity said he 
was quite incompetent to keep any accounts, though he (Brayford) 
was the principal person in the conduct of the business. There was 
one point upon which I certainly felt they were to be complained of, 
namely, that they had taken stock in 1855, but that since that time 
they have never taken stock. The questions put to Brayford elicited 
that in one or two instances he might have given an accommodation 
bill, but not more. There was no ground whatever for saying they 
dealt largely in accommodation paper. It was stated that they bought 
at a loss and manufactured at a loss. Of course they would manu- 
facture at a loss if that particular mode of dealing with iron was at 
a very low ebb; but in a capricious trade, it might, on the one hand, 
be said that while those engaged in it should be very prudent and 
cautious, on the other hand, it ought to be borne in mind that what 
was a losing trade at one time is a winning trade at another, so that 
you may set the one against the other. If the tide is against a 
person for a time, he lives in the hope that the tide may turn the 
other way, and that as he had been losing, so he might by and by be 
winning; and might be able to fulfil his engagements. I therefore 
say there is a very wide distinction between these parties, entering 
into a trade with a good capital—£7,000 the one, and £2,000 the 
other—that they are not to be classed among those persons who em- 
bark in trade of this description with no capital whatever, but go into 
it on the speculative hope that they may contrive to draw the means 
of carrying on from persons who have placed confidence in them. 
Giving this case that full consideration which I ought to bestow upon 
it, I think I should be acting unjustly if 1 withheld from them their 
certificate, and I shall therefore give euch of them a certificate of the 
second class. 

THE TRENT VALLEY RAILWAY ACCIDENT. 


The inquest on the bodies of the sufferers by this calamity, which, 
it will be remembered, was adjourned from Wednesd y, Was I d 











on Monday at the Bull Hotel, Nuneaton. The room was as before 
crowded. The gentlemen connected with the London and North 
Western Railway present were Captain Huish (general manager), 
Mr. Bruyeres (superintendent), and Mr. Woodhouse (superinten. 
dent of the permanent way), and Mr. Cleather, solicitor, again 


attended to watch the on behalf of the Company. Colonel 
Yolland, one of the ment Inspectors of Railways, and Mr. 
Ingram, solicitor to the Railway Passengers Assurance Company, were 
| also present, the relatives of two of the deceased being, asin the two 
— days, represented by Mr.Girdwood and Mr, Moordaff, solicitors. 
vhn James Green, parish clerk of Nuneaton, was then called, and 
produced a plan, according to which he said the incline of the line 
where the accident occurred was 1 in 330. Joseph W: was re- 
called. He said: After the accident I went to the engine-driver, and 
asked him for a screw-jack. He gave me one, but there was nothi 
to work it with; it was quite useless. Another screw-jack was sent 
for at a building at the bottom end of vr ee It was a quarter 
of an hour before it arrived. During this time I was working about 
the carriages, and I heard one of the gers under a carriage 
o——. I did not hear him speak. He was afterwards taken out 
dead. He was one of the two lying together. While they went for 
the second screw-jack they tried to remove the carriages with ropes 
and horses. The rope broke, and the carriages fell, and then I never 
heard the moaning again. I think that one of the gentlemen would 
have been got out alive if the company’s screw-jack had been sufli- 
cient. Mr. Girdwood said that rule 209 of the Railway Company 
stated that among the tools every man shall have always upon the 
engine a screw jack; and he begged to put that in as evidence. These 
rules were produced by the solicitor for the Company, Mr. Cleather. 
George Merry (by Mr. Mordaff): When I went away for some 
horses two gentlemen were lying under a broken carriage; one was 
moaning, but not very loud. | was away about half-an-hour. William 
Miller, cabinet-maker, Attleborough, said he got to the scene of the 
accident about twenty minutes before twelve. The men had got a 
“spanner” to work the engine jack with, and they accordingly cut 
the poker through to answer the purpose of a lever.—By Mr. Gird- 
wood: There was ajack there, but no “spanner” to work with. I 
looked with the men in the box, but we couldn't find the spanner. 
We then got the rope, and it broke. The poker was cut to use asa 
“spanner.” It was cut with a chisel as soon as possible. I did not 
see the jack worked. The engine-driver and the fireman said they 
hadn’t got the spanner, Before we made the spanner I might have 
been on the ground a quarter of an hour or twenty minutes. The 
bodies were: quickly got out after the jack was brought, but I can’t 
tell if it was worked, as I could not see, being on the other side of the 
carriage. I afterwards saw the jack. I got the spanner for supportin 
one corner ofa carriage. The bodies were got out after the screw-Jjac 
got there.—By Mr. Cleather: The spanner for the screw jack was 
made and got to work as quickly as possible. Mr. Cleather here 
handed to the Coroner a written statement, which had been forwarded 
to him through the Superintendent at Manchester, from Mr. Philip 
Moses, a gentleman in whose arms Mr. Richmond died. The Coroner 
said he should peruse it privately. Mr. Hewitt, plate-layer, examined : 
It was his duty to overlook that portion of the line where the ac ident 
occurred every morning. At seven o'clock that morning the rails 
were in a perfect state. | ‘am responsible for the hedge next to Moore’s 
and Baker’s field. It was as good as usual at seven o'clock in the 
morning. Before the fence was cut it was 10 feet high. After it was 
cut I considered it sufficient in every respect. It was cut probably 
three or four months ago.—By a juryman: Mr. Richards and I con- 
sidered the fence after it was cut and laid was sufficient. There isa 
ditch filled with thorns.—By Mr. Girdwood: The fence cut and laid 
was not so good as it was when ten feet high. We took the posts and 
rails away before cutting the fence.—By Mr. Cleather: If I am short 
of materials I apply to the inspector for some. I had materials to re- 
pair this fence if I had thought it necesary to repair it. Mr. Robert 
Swinnerton, farmer, Woddington, was afterwards called by Mr. 
Cleather, and deposed positively to the sufficiency of the company’s 
fence in Baker’s field. As a farmer, and an extensive grazier himself, 
he considered the protection afforded by the fencing was ample, The 
chief evidence given on Tuesday was thet of Samuel Platt, a police- 
man, in the employ of the London and North Western Railway 
Company, who said he was sitting in his box on the morning of the 
10th, when he heard a call, and on going out he saw Mr, Thompson. 
and another man with two fat cows. They asked him to open his 
gate, and he looked up the line to see that all was clear. He saw a 
cow on the line, and then shouted to Mr. Thompson, “I can’t let you 
pass; there’s a cow on the line.” He then ran up the line after the 
cow, but she continued to run before him, and then he — over 
the gate and ran up the field to get before the cow. He waved his 
red signal all the time, and as he approached the cow, he saw the train 
coming down the line. Thecow was then between the six-feet width, 
but as the engine approached, she turned round into the space between 
the down lines, and stood with her face to the engine as it struck her. 
The train struck the cow nearly opposite where the witness stood, and 
then it passed on. He heard a scream, and instantly on looking 
round he saw the carriages tumbling over the hedge. He ran to offer 
his assistance, but one of the guards sent him up the line to stop all 
trains, and another man was sent in the opposite direction. After 
succeeding in cautioning the men at work upon the line, and givin 


assisted in keeping the crowd off the line. The witness was cross- 
examined at some length, to show that another signal near to the 
scene of the accident would have been beneficial, but nothing im- 
portant was elicited. 

During the proceedings on Wednesday, Mr. William Henry Barlow, 
civil engineer, Great George-street, Westminster, was called by Mr. 
Cleather. He gave his evidence in a very clear and satisfactory man- 
ner. He had been for nearly thirty years a civil engineer, and had 
formerly been for sixteen years an engineer on the Midiand line. Was 
now consulting engineer for the Midland Railway, but in independent 
practice. He had examined the fence between Baker’s field and the 
railway, and considered it a sufficient one to keep cattle out. He 
meant cattle in their ordinary state, for it was impossible to say what 
fences cattle in a wild state might not break or get over, The fenees 
on the railway were of the usual kind, and were considered sufficient. 
The general height of the fence was from 8 ft. 4 in. to 3 ft. 7 in. 
Had never known cattle get through such description of fence. 
He had measured the fence in eight different places. The first 
place, immediately contiguous to the posts and rails, put up 
to protect the part that had been damaged near Moore's 
Crossing, was 3 ft. high to the top of the heathering. Two 
vards from that point it was 3ft.1in. Five yards from it, 8 ft. 
5} in. At eighteen yards it was 3 ft. 35 in. At twenty-four 
yards, 3ft. 4 in. At thirty-two, 3 ft. 7}in. The remainder of the 
fence continued at that height. The ditch was from 3 ft. 2 in. to 
3 ft. 4in. in width. He had measured the depth, and found that in 
no place was it less than 18 in., excepting that point where the acci- 
dent occurred. The height of the fence in Moore’s field he found in 
several places to be 2 ft. 6 in., and in many places less; in some oan 
only 2ft. The stile was 2 ft. 5in. on Mr. Baker’s side, and 3 ft. 3} in. 
on the other side. 

Mr. Barlow gave further evidence to the general effect that the 
fence was in a proper condition, and such as had been deemed 
sufficient for the purposes for which it was intended. THe was cross- 
examined by Mr. Moordaff, but without shaking his evidence. 

At seven o'clock the jury, after three hours’ deliberation, returned a 
verdict of “accidental death,” accompanied with a recommendation 
that the railway company do put up posts and rails, to make this and 
similar fences in small enclosures more secure. 





Society or Ants ConversAzione.—The second conversazione of 
the Society of Arts was held at the South Kensington Museum, Satur- 
day evening, the 8th inst., when the following objects were exhibited 
to the public for the first time:—1. A Model, showing the Campaign 
before Sebastopol, executed by Colonel Hamilton, C.B., Grenadier 
Guards, at the suggestion of his Royal Highness the Prince Consort, 
for the United Service Institution. 2. Statue of Venus, by J. Gibson, 
R.A., and the picture of the “Duchess of Burgundy distributing 
Alms,” by Leys dthe celebrated Belgian artist), kincly sent by Matthew 
Uzielli, Esq., a member of the Society. The number of members and 
their friends present amounted to 2,280. A friend of the Societ 
defrayed the expenses of the attendance of the Band of the ist Li 
Guards which was in attendance. 





the necessary alarm atthe next station, the witnesses returned and. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Lienaurry oF THE NEW Lond or CHATSwoRTH—EMPLOYMENT BY THE 
Hour: Jt won't do—Derecrive ARRANGEMENTS IN A COLLIERY—THE 
Cottrers or West Yorxsume—Mr. W. Farrparrn on COMPARATIVE 
TamMPeRaTURE—CoMMUNICATION wiTH Russta: From Great Grimsby to 
St. Petersburg — Texpenina: Two Jllustrations—GREAT PARLIAMENTARY 
STRUGGLE BETWEEN THE Lonpon AnD Norta WesTERN AND GREAT 
NorTHenn AND MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE: Success of 
the latter —East SurroLtk Rauway —Norta or Evrore StgaM NAVIGATION 
Company: Sale of three of the Sleamers—Tuez Proposep New Rattway 
Sration at Irswicu—Nontuenn News: New Steamer: Cleveland Iron 
Supply: Banking at Newcastle: Sunderland Docks: The Northumberland 
Docks—EMPLOYMENT AT Mancuesten—Powexs or RatLway COMPANIES 
WITH REGARD TO THE PuncHase or Lanp: Curious Case—SUPPLY OF 
Coats prom THE Nonrtn To Loxpon—LEEps BoroveH SURVEYORSHIP : 
Increased Salary—Tue New Town Haut at Leeps: Jateresting Details— 
Important Ratinc CasE—WorkING on A Sunpay: Two Men tried at 
Leeds: What is Necessary Labour?—Tue EXxpiosion AT THE WOMBWELL 
Main Coniieny: Death of one of the Sufferers—A Novet Postrace 
Stamp Disrxiscron — Liverroot, Matrens: Zhe Docks and Harbour 
Board: Centenary of the “ Liverpool Library.” 

Turovcit the liberality of the new Duke of Devonshire, Chatsworth 
is to be opened to the public as usual this season. It seems that, as the 
late duke died rather suddenly, some of his servants were not provided 
for in the will of his grace. ‘I'he new duke has, however, granted 
these individuals pensions for life; to the head groom, chief game- 
keeper, &c., he has awarded, unsolicited, £100 a-year each, with free 
residences. Mr. Cooke, the pianist, has also received an addition to 
the pension left by the late duke. 

An attempt lately made at Halifax, to introduce a system of employ- 
ing workmen by the hour, has proved a f.ilure. 

At the Richidale Petty Sessions, last week, Mr. Charles Haigh, cotton 
manufacturer and colliery proprietor, was charged by Mr. Dickinson, 
inspector of coal mines, with violating the 7th general rule under the 
4th sec. of the 18th and 19th Vic., on the 5th inst. Mr. Haigh’s manu- 
factory is situate at Broadley, and between Bacup and Whitworth he 
has a colliery known as the Clough Trough Colliery, the entrance to 
which is an incline. The tubs are wound up hy an engine about four- 
horse power. On the Sth of May Mr. Dickinson visited the mine, 
and found the engine working without steam gauge, water gauge, and 
safety valve. There was a safety valve, but it was not in working 
order, and, besides that, a weight from 40 Ib. to 50 lb. was upon it. 
The overlooker admitted that be could not tell at what pressure he 
was working; and Mr. Dickinson, on looking into the fire-place, 
observed that there were blisters upon the under surface of the boiler. 
Above tiie boil-r there was a cabin, and several persons were in it, 
and other men and boys were about it. Mr. Haigh stated that the 
moment he had received a note from Mr. Dickinson on the subject he 
had stopped the mine, and it would remain so until all was put right. 
Mr. Dickinson then preferred a second charge against Mr. Haigh for 
not providing special rules for the safety and guidance of all employed 
in the mine, and for the prevention of accidents. Mr. Haigh again 
expressed entire ignorance on the subject. The bench said for the 
first offence they should inflict a fine of £5 and expenses, and ex- 
penses for the second offence. 

At an open-air meeting of the colliers of the West Yorkshire 
district a memorial to Pariiament has been adopted, praying that 1d. 
per ton may be levied upon all coal brought to the bank, for the pur- 

se of forming a “ Colliers’ Home ” similar to the “ Seamen’s Home,” 

yovernment to have the control of the expenditure of the money. 
The meeting was a very orderly and peaceable one, and closed with 
the singing of the Hundredth Psalm. Mr. Harrison, alderman of 
Wakefield, Mr. Bayldon, surveyor, and other gentlemen, addressed the 
meeting. Mr. Harrison said he had always been a friend to the 
miners. and should continue so as long as the men conducted them- 
selves ina peaceful and proper manner. He also urged that 4s. a-day 
was not an excessive rate of wages for men following a dangerous 
occupation like mining. 

Mr. William Fairbairn, the President of the Manchester Literary 
and Philosophical Society, has favoured that body with some obser- 
vations on the comparative temperature of England and some parts 
of Italy. Mr. Fairbairn arrived at this conclusion :—‘ What is of 
importance in regird to this country is the knowledge that, notwith- 
standing the complaints of, and drawbacks resulting trom, the changes 
of temperature and the variable state of our atmosphere, there is 
probably no other country where the inhabitants enjoy more solid 
comfort from climate or suffer less obstruction in the necessary out 
door duties of life. In Italy, France, and Spain, the extremes of heat 
and cold are much greater,” 

The Anglo-French Steam Packet Company propose running steamers 
regularly during the ensuing season between Grimsby and St. Peters- 
burg. Two vessels have already been despatched by the company 
to the Russian capital—the Grimsby and the Yarborough. 

The Holbveach Local Board of Health recently invited tenders for 
making a tunnel 616 feet long, with a small sluice door at the end. 
The result was as fullows:—Tender of G. Wythes (railway contractor) 
£1,088; Henry Clarke, £500; Samuel Clarke, £384; and Robert 
Ellis (accepted), £371 15s. Rather wild tendering! Another 
case :—For the erection of boys’ and girls’ national schools, Grantham, 
with out-offices, boundary walls, and two residences:—James Cave, 
Oakham, £4,750; Lindley and Fern, Leicester, £4,034; Rudd and Co., 
Grantham, £3,996; Broadbent, Leicester, £3.099; James Hall, 
Nottingham, £3,590; Bradshaw, Stamford, £3,611; Young, Lincoln, 
£3,560; Foster, London, £3,364; Wilson, Grantham (accepted), 
£2,980. 

It may not be generally known—such subjects not being much 
noticed in the “usual channels”’—that the parliamentary struggle 
between the Great Northern and Manchester, Shetlield, and 
Lincolnshire companies on the one hand, and the London and North 
Western on the other, in regard to a bill to contirm the traffic arrange- 
ment, which establishes a new line of communication between 
Manchester and London, lasted for tive weeks. ‘The unanimous resolu- 
tion of the comniittee to whom the bill was referred was, that the 
preamble was proved. Also, “* That it is the unanimous opinion of 
the committee that the agreement of the 29th July, 1854, with the 
London and North Western, was ultra vires, and therefore ab initio, 
void. That the charges of bad faith, and of improperly declining 
arbitration, made against the London and North Western Company, 
have not been sustamed.” A railway paper which has undertaken to 
publish extracts—only extracts—from the evidence given be‘ore the 
committee, has found it necessary to issue several supplements, and on 
more than one occasion has announced that the report of the 
proceedings would be “continued in our next.” The loss of traftic 
which the North Western has sustained through this new competition 
amounts, since the Ist of January, to about £100,000; and the un- 
fortunate shareholders must be beginning to ask themselves, “ What 
will be the end?” 

It seems doubtful whether the railway between Ipswich and Wood- 
bridge, an essential link in the new East Suffolk Railway system, will 
be completed by September next, the period last tixed for the opening 
of the new lines for traffic. At a meeting of the East Sutfoik last 
week, Mr. Cobbold, M.P., the chairman of the Eastern Union Com- 

any, said he had veen assured by Mr. Brafl, C.E., that the Wood- 

ridge line would be fnished by September, but the works were very 
heavy, and he certainly could not agree with Mr. Bratt as to the time 
named. Portions only of the bast Suffolk system, it is now 
announced, will be laid with double lines at first. 

The City of Norwich, Tonning, and Hamburgt steamers, belonging 
to the late North of Europe Steam Navigation Company, have, it is 
said, been purchased (by some parties anxious to carry on a cattle 
trade with Denmark) for £30,000. This, it is understood, is about 
one-third the cost of the three steamers in the first instance. Still 
the result of the company is, all things considered, tavourable. 

Thg memorial for a new railway station at Ipswich, which has been 
previously noticed under this head, has been presented to the directors 
of the Eastern Counties Company, who have promised to give it their 








“ best consideration.” Railway boards follow the example of Downing- 
street, when they stave off people who “* want to know.” 

The Newcastle Journal says: — ‘The magnificent steam-ship 
building at Messrs. Palmer and Co.’s, to run between Bremen and New 
York, will, we are informed, be launched on Friday, the 4th of June.” 

Professor Phillips stated, a day or two since, before a committee of 
the House of Commons, that more iron was to be abstracted from the 
Cleveland-hills than was likely to be obtained from the whole of Great 
Britain. Every acre of ironstone, in the best part of the district, 
might be computed to yield 30,000 tons of ore. The ore yielded 
generally thirty-one per cent. of iron. The present make of iron in 
the kingiom is about 3,500,000 tons annually, which will require 
12,000,000 tons of ore. ‘There is sutiicient ironstone in Cleveland to 
last for some hundreds of years, and at any rate as long as the coal of 
Durham. Mr. Elliott, the Marchioness of Londonderry’s viewer and 
agent, stated before the same committee, that her ladyship is about to 
establish iron works near Seaham, to smelt the Cleveland ore, of which 
her !adyship is lessee to a large extent. 

Messrs. Hawks, Grey, Priestman, and Co., who commenced banking 
at Newcastle shortly after the stoppage of the unfortunate “ district 
bank,” are about to discontinue operations, after discharging all 
demands and receiving sums due. In an explanatory circular, Messrs. 
Hawks and Co. observe: —* It is with reluctance that we have come 
to this decision; but we have felt that, after the publication of the 
accountant’s report of the position of the Northumberland and Dur- 
bam District Banking Company, we could not, with so many of our 
partners liable as sharebolders in that concern, calculate upon inspir- 
ing that amount of confidence requisite to justify the continuance of 
our operations. In opening the bank we were desirous, by the 
appropriation of a large portion of the anticipated profits, to relieve, 
to the utmost in our power, the shareholders in the district bank; and 
the short experience we have had abundantly proves that, had we 
been enabled to continue our business, the position of those share- 
holders might have been materially alleviated.” 

The business of Sunderland Docks is reported to be steadily increas- 
ing. Last week several large American vessels arrived to take in coals. 

At the last meeting of the River Tyne Commission, a report was 
presented from the Northumberland Dock Committee, embodying a 
certificate from Mr. Plews, the engineer to the works, that Mr. David 
Thornbury, the contractor, had completed, in a substantial and satis- 
factory manner, all the works included in his contract, with the ex- 
ception of the North River Wall, which was being executed under a 
subsequent arrangement with the committee; and that the works 
had been constructed upon the lines settled by the engineer and Ad- 
miralty Board, and agreeably to the specifications and designs pre- 
pared by the direction of the committee. Mr. Plews further certified 
that a tinal balance of £14,594 7s. 11d. was due to Mr. Thornbury, 
and recommended that the same be paid. With reference to a claim 
by Mr. Thornbury for interest, which be had had to pay to bankers, in 
consequence of payments not having been regularly made by the 
Commissioners, the committee had requested to be furnished with de- 
tails, and recommended that he should be paid interest on sums which 
had not been paid when due. 

The return for the week ending May 12 shows that employment has 
increased somewhat at Manchester. The number of hands working 
full time has increased by 99; the number working short time has 
increased by 287; and the number totally out of employment has de- 
creased by 376. With regard to machinists and foundries, the follow- 
ing particulars are given :— 
Machinists. Foundries, 

No. on fulltime, withallhands .. 18 .. .. os «o- 10 
Do., with portion of hands oo cc SB ce ae ow ow 6B 
On short time a «e wee ee = | se oe 4 
Stopped altogether .. «. se -s . 
No. of hands working full time 5043 we 
Do, on short time i: oo ee ge ee Se Ge oe oe. Ge 

Do, stopped altogether co co celGBD 2. ce oe oo BOS 

The case of “ Astley v. the Manchester, Sheffield, and Lincolnshire 
Railway Company,” which came before the Lord Chancellor last week, 
was one of some interest and importance. It was an appeal from Vice- 
Chancellor Wood, and came before the Court on demurrer to the 
plaintiff's bill. Certain land of the plaintiff had been taken by the 
company under the compulsory powers of their act for the making a 
branch line. The time limited for completing the works expired on 
the 29th of July, 1851; the works were not completed, and the 
branch line authorised by che Act had been abandoned. A bill was 
now pending before Parliament to enable the company to make 
another line to pass over the land already taken for the undertaking 
which had been abandoned. On that the landowner filed a bill, in 
which he charged that the company could only use the land compulso- 
rily taken for the purposes of the Act authorising them to take the 
land, and that the undertaking having been abandoned he was 
entitled to repurchase the land on terms fixed by the company. On 
demurrer to the bill the Vice-Chancellor held that the land was sur- 
plus land under the 127th section of the Lands Clauses Consolidation 
Act, so that the plaintit!’s right of repurchase had not as yet occurred, 
no special grounds of fraud by the company in abandoning the under- 
taking or damage to the land having been shown to justify the inter- 
ference of the Court. ‘The present appeal was then brought. The 
demurrer was allowed, end the appeal dismissed with costs. 

The supply of coals from the North to London during April showed a 
falling off of 55,929 tons as compared with the corresponding month last 
year, but on acomparison of the supply during the first four months of 
each year, the difference is only 14,000 tons. The prices ruling through- 
out the past month have varied but little from those which prevailed 
during the corresponding period of 1857. Best Wear coals have ranged 
generally from 20s. to l¢s.; and best Tyne sorts, 16s. to 14s. In 
both periods the supply at the beginning of the month was larger than 
at the close. The supply of steam sorts has been moderate, and they 
have commanded good prices. The rates of freight from the Tyne to 
London bave ranged trom 5s, 3d. to 5s. 9d., which is 9d. below those 
of last spring. ‘There were 86 screw coiliers entered in April, against 
59 in April, 1857. 

The salary of the borough surveyor of Leeds has been advanced to 
£300 per annum—no very large sum, considering the extent and im- 
portance of the town. 

The Town Council of Leeds has voted £800 for a clock and bell 
for a tower for the new town-hall; £2,000 for laying out the exterior 
of the building; and £1,650 for gas chandeliers and fittings for the 
large hall and other parts of the building, in addition to £600 pre- 
viously granied for the purpose. Mr. Alderman Batterill, in moving 
that the above sums be granted, stated that, with reference to the 
clock and bell, a number of estimates were sent in, and the lowest, 
or the lowest within £1 or £2, was from a first-rate maker, who 
offered to make an illuminated clock, with four faces of thirteen feet 
diameter, for £500 ; if chime works were added, £150 more. A beil, 
weighing 35 ewt., £300, or 45 cwt., £400; and if quarter bells in ad- 
dition, £280 extra. If chimes were preferred, he offered to provide a 
chime ot twelve bells, weighing ten tons, for £1,470. ‘The committee 
proposed, however, merely to haye a clock, and one bell weighing 
35 ewt., and if quarter bells or chimes were afterwards wanted, they 
could be added without difficulty. As to the laying out the space 
round the Town-hall, the committee proposed to have four large 
lamps, two at the main entrance, and one each at the east and north 
entrances. The south front it was proposed to flag with 4-inch 
tooled landings, and tbe north end and east and west sides with 3-inch 
tooled flags, and to pave all round with best Bingley cubes and 
asphalte. The total cost of these was estimated at £1,660, or, in- 
cluding the lamps, at £2,000. As to the lighting of the large hall, 
it was proposed to do that by means of chandeliers. In addition to the 
sum already granted, it was also proposed to ask for a further sum 
of £100 for three chandeliers for the Mayor’s reception-rooms and one 
for the passage. In the large hall it was proposed to have ten chande- 
liers, at a cost of £150. A contract has also been entered into with 
Messrs. Thorp and Atkinson for making and fixing a case for the 
organ. With regard to the tower, Mr. Alderman Batterill added that 
the works had been suspended because they had no stone, but it was 
probable it would not be completed before the opening. The archi- 
tect thought it desirable that sufficient time should be allowed for 
the foundation to lidate. ‘There were rumours that the cower 
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had cracked, but such was not the case. The tower had settled, but 
had done so gradually, and had not fallen out of the perpendicular. 

The Huddersfield magistrates have been occupied with an important 
question in reference to the rating of public works. The particular 
case which came before the bench was the rating of the Bilberry re- 
servoir to the parish of Austonley. The reservoir—the scene some 
years since of the calamity known as the Holmfirth flood—forms one 
of three reservoirs under the same management, and the directors of 
the Holme reservoirs, unable to test the question of their liability to 
be rated at all, pursued the next course open to them—of appeaiing 
against the amount in which their property was assessed. The rateable 
value was fixed by the overseers of Austonley at £100, a sum declared 
by them to be rather an approximate than a full value; the directors, 
on the other hand, contending that they had, after their annual dis- 
bursements were made, no income whatever, but that the very last 
year involved them in a deficiency of £60. Mr. Littlewood was called 
for the directors, and stated the total revenue of the three reservoirs 
to be £1,537 4s. 2$d., which, deducting exemptions from unoccupied 
mills, &c., £55 33. 44d, left a net revenue of £1,482 ls.10d The 
cost of management, on the other hand, was £120 7s. 1d ; the pay- 
ment for interest on mortgage, £1,322 5s.; the reserve fund, £100; 
making an expenditure of £1,542 12s. 1d.: thus leaving a balance 
against the directors of £60 10s. 3d. It was contended that this was 
no beneticial occupation, and that therefore the directors were not 
liable. On the other side it was argued that payment of interest was 
not ordinary expenditure. The magistrates decided that the interest 
could scarcely be classed as an item of ordinary expenditure, and, in 
consequence, confirmed the rate. 

‘Two men have been fined at Leeds for exercising their ordinary 
calling on the Sunday. Themen were employed in repairing a boiler 
in a mul which would otherwise have been stopped on the following 
Monday, throwing sixty men out of employment. The magistrates 
held, however, that the defendants had not been engaged in a work of 
charity or necessity, and under the 29th Charles I1., cap. 7, sec. 1? 
fined the defendants 5s. and costs, “ or in default of paymeut to be 
placed for three hours in the stocks.” 

One of the sufferers-by the explosion at the Wombwell Main Colliery 
——Mr. Matthew Jeggar, a pupil of Mr. B. Sellars, mineral surveyor— 
has died from the frightful burns which he received; and it is stated 
that another of the persons injured is in a critical position. An in- 
quest has been commenced and adjourned to Thursday, June 3. 

Mr. S. Derham, of Waketield, has invented a “ postage stamp dis- 
tributor” for the delivery of postage or other stamps singly to pur- 
chasers, so as to dispense with the attendance of an official for this 
purpose at post-offices. A penny being put into a hole near the top 
unlocks the instrument, and allows a handle to be used to such an ex- 
tent as to protrude from between two rollers a single stamp, which 
the purchaser tears off. One stamp only can be had at atime; and a 
halfpenny or a smaller coin is rejected. 

At the last meeting of the Liverpool Docks and Harbour Board the 
engineer was authorised to place himself in communication with 
Messrs. Nasmyth and Co., with the view of obtaining a steam piling 
machine. The report of the marine committee included a recom- 
mendation that a request be sent to Messrs. Brown, Shipley, and Co., 
to remove the moorings belonging to the Collins line of United States 
mail steamers, which were an obstruction to the anchorage in the 
Sloyne, where they were laid down. 

‘The Liverpool Library, founded May 1, 1758, celebrated its cente- 
nary last week. What strides has Liverpool made since this institu- 
tion was established ! 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in ijond»—Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
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Ralls are firmer, in consequence of the Indian railway companies being in 
the market, and £6 10s. is the newest cash quotations, 

Scotcu Pic Iron, since our last report, bas been gradually declining, and 
closes with buyers at 53s. 9d., and seliers 54s. per ton cash tor mixed numbers 
G.M.B. f.0.b,, at Giasgow. The shipments for the week, ending the 19th 
inst., were 11,400 tons against 12,200 tons the corresponding week last year. 

SpevteR.—The market rather quiet, as also is lead. 

Coprgr.—Prices quoted are merely nominal, 

Tin.—The advance is weil maintained. Banca has been sold at £122, and 
fine straits is quoted at £120, 

Tix PLargs continue in good demand. 

MOATE AND CO., Brokers, 
65, Old Broad-street, London, 
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FATAL ACCIDENT ON THE LonpoN AND SouTH{WesTERN RatL- 
way.—An accident took place yesterday morning on the London and 
South-Western Railway, between the Wimbledon and Clapham- 
stations, to one of the guards, who either riding outside his brake-van 
or attempting to pass over the roofs of some of the carriages, was 
thrown down and killed. He has left a widow and three children. 

Sourn Kensixcron Museum. —The distribution of the local 
medals to the students of the London District Schools of Art, took 
place on Wednesday evening, in the theatre attached to the South 
Kensington Museum, which was chiefly occupied with students and 
their friends. The Marquis of Salisbury, K.G., Lord President of the 
Council, and Mr. Adderley, M.P., Vice-President of the Committee of 
Council on Education, were present, and the medals were distributed 
by his lordship to the successful students. 
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Tits invention, by W. M‘Naught, of Rochdale, and W. M‘Naught, 
of Manchester, consists, first, mn a new framing for beam engines; 
secondly, in a new combination (principally adapted for direct-acting 
engines), by which the side walls of the engine house are made more 
eflective in giving steadiness to the engine; Abirdly in a mode of 
taking off the pressure from the back of slide valves; fourthly, in a 
method of regulating the travel of the slide valves of steam engines; 
fifthly, in a new method of letting off water out of the cylinders ; 
sixthly, in a mode of lubricating vertical and oscillating cylinders 
through the stufling box of the piston rod; and seventhly, in a con- 
trivance for connecting one lubricating “feeder” to two or more 
cylinders, or two or more points in one cylinder. 

Fig. 1 refers to the first part of the invention, which consists in ex- 
tending the main columns of an engine to the height required for 
fixing the main centre pedestals directly on the top of these columns 
(or casting them on the columns), and attaching the entablature and 
spring beams to the sides of such columns. The illustration shows a 
side view of one of such main centre pedestals; a being the pedestal ; 
b, b, the entablature beams ; and c, c, the spring beams, 

Figs. 2 and 8 refer to the second part of the invention, and represent 
a side elevation and plan of one out of several arrangements applied 
to a compound engine for rendering the side walls more effective in 
giving steadiness to the engine ; a! and a2 are the cylinders fixed on 
a suflicient foundation close to and partly let into the wall 4; the | 
evlinder a! is shown prepared for the reception of the pillars ¢, c, 
which support the crank entablature d; in this instance the crank 
shaft pedestal is represented as cast on the entablature; the other 
crank shaft pedestal is secured in the opposite side wall e; the entab- 
Jature is firmly bolted to the wall 4, and additional stability is given 
to it by the plate or flange f, which may be cast separate or on the 
entablature, and securely fixed to the wall 4; this flange or plate 
also serves for a stage or platform. The air pump is worked by a 
short lever or beam, which connects the two cylinders, and which is 
arranged to act as a parallel motion for the piston rod. 

Fig. 4 refers to the third part of the invention, for relieving the 
pressure from the backs of slide valvee, and represents a section of the 
ports and face of the steam cylinder, with valve and valve box; a 
being the valve; 0, 6, the valve box; ¢ a diaphragm of thin sheet 
metal; and d is a metal plate, truly surfaced, which bears on the 
back of the slide valve, which is also truly surfaced parallel to the 
face ; the plate d is kept to the back of the valve by means of set 
pins. The steam is allowed to pass freely by the sides of the valve to 
the top and bottom of the valve box, but prevented from getting to 
the back of the plate by the flexible metal diaphragm c, and thus 
relieving the valve from the pressure on the back, the flexibility of 
the diaphragm allows the plate to follow the wearing of the surfaces. 

_ The fourth part of the invention, relating to the regulation of the 
time or length of travel by the slide valves, for the purpose of varying 
thajamount of “ cut off,” is shown in Fig. 5, which represents @ side 
view of a method of carrying this into effect ; a esents the valve 
lever’ actuated by the eccentric rod 6; the gab end of this’ lever is 
doubled, and tothe pin( which slides in a slot) is attached the link c, 
commected to the lever: d, keyed on the shaft e; to this shaft is 
attg¢ched the lever 7, and the friction wheel and clip g; to the lever f | 
the lever Ais attached, the otherénd of which is suspended by the | 
rod i, which is connected to the “ governor ;” the lever’ is prepared 
with an opening containing notches or ratchets. The frame j is fixed 
securely to the engine bed or framing, and in it is a stot, in which 
slides a.catch &, with one or more notches, worked in this casé by a 
link attached to the eccentric rod. The mode of action is as follows: 
—When the engine is going at the proper s the governor keeps 
the lever h suspended clear of the catch &} but ifthe speed increases, 
the governor raises the lever A, and the catch & acting upon it raises 
the pin in the gab lever by means of the levers f and d, and thus 
diminishes the travel of the valve, and induces dn earlier “ cut off,” | 
the friction clip retaining it in its new position; the reverse action 
tukes place when the engine goes too slow; tke lever A, instead of | 
being connected to the lever /, may be made to work a train of wheels | 
by thrusting or pulling at a rack geared in such wheels, which may 
convey motion to any of the existing mechanical arrangements for | 
varying the position of slide valves or cams; for instance, to a right 
and left hand screw, or to the intermediate wheel of any differential 
movement, or to a helical grooved boss or the link before spoken of, | 
instead of being connected to the catch k, may be connected to the 
lever A, and the catch & wil in such case be connected with the 
“ governor” of the engine. | 

The fifth part of the invention, relating to a mode of allowing | 
the water to escape from the cylinders of steam engines, is shown in 
Fig. 6, which represents a section of a box and valve; the port or | 
nozzle ais attached to any convenient part of the cylinder, and the | 
chamber } is connected to the steam pipe or boiler; the ports ¢, ¢, | 
communicate with the cylinder, and the passage or pipe dis the outlet | 
for the water; these ports are covered by the valve e. The action is 
4s follows:—The valve eis pressed to its bearing by the pressure of | 
steam in the boiler, and if the water accumulates in the cylinder, the | 
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piston forces the valve e from its seating, and allows the water to 
escape, the steam afterwards retaining the valve e in its place. 

The sixth part of the invention relates to the lubrication of the 
cylinders, whether stationary or oscillating, through the stuffing boxes 
of such cylinders, by any automatic feeder generally, and also ina 
new feeding apparatus. This arrangement is shown in Fig. 7, in 
which @ is a vessel containing the lubricant; 5 is a shaft, with an 
eccentric c and a ratchet wheel d; at e there is a bush screwed into 
the bottom of the vessel a, in which works a loosely fitting plug /, con- 
nected by alink to the eccentric c; the plug has a fast conical collar 
at one end, and an adjustable one at the other; rotary motion being 
given to the ratchet wheel, by connecting it to any convenient moving 
part of the engine, the plug f moves up and down, and the collars 
press alternately on the upper and lower surfaces of the bush; this 
conveys the lubricant into the cell g, partly by adhesion, and partly 
by the collars compressing it down around the plug, assisted by 
gravitation. In some instances the ratchet wheel may be dispensed 
with, as the pressure of the steam raises the plug, and the exhaust 
allows it to fall, causing the requisite motion. When the instrument 
is intended to act in this manner, a close top and a pipe is adapted as 
shown by the dotted lines, from the cell g to the cisterna, with a 
cock to regulate the pressure in the cistern a. 

Fig. 8 refers to the seventh part of the invention, which consists in 
a method of connecting one lubricating “feeder” to two or more 
cylinders, or to two or more points in one cylinder, by screwing the 
hollow screw / into the bottom of the cell g, so that the lubricant 
may be conveyed to as many points as required through the pipe or 
series of pipes i, i. 





EASTWOOD'S MODE OF WORKING THE VALVES 
OF STEAM HAMMERS, 


Tuts invention, by James Eastwood, of Derby, consists in an im- 
proved mode of working the valves of steam hammers. Fig. 1 is a 
front elevation, and Fig. 2 a side elevation of an ordinary steam 
hammer fitted with the proposed gear. A, A}, are the tripper slides 
upon the hammer block H. 13, Bi, ate rollers carried respectively by 
the ends of the levers O, C1, which work upon the cross shaft D. On 
the hammer rising, the slide A on the front side of the hammer block 
comes in contact with the roller B, and thereby raises the lever C. 
The shaft D is thus turned round, carrying with it the crank arm F, 
to which is jointed the connecting rod G, which thus closes the valve 
and shuts off the steam. On the hammer descending in the usual 
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manner, the slide A; on the back of the hammer comes in contact 
with the roller 6! on the lever C', and by turning the shaft D in the 
opposite direction raises the crank arm F, and the connecting rod G, 
and thus opens the valve. On the hammer again rising the steam 
will be shut off as before. The upper ends of the levers C and C; 
have attached to them worms ¢, e;, in gear with the worm wheels 
E, E!, which are made fast on the cross shaft D. By turning the 
worms e, e', the positions of the other ends of the levers C, Ci, may 
be varied in order to cause the slides to take effect sooner or later upon 


the rollers B, B,, for the purpose of obtaining shorter or longer strokes. 


Launcn.—A_ve-sel was yesterday launched for the Portuguese 


government by Messrs. Young, Sons, and Maguey. The vesse lis a six- 
| gun screw corvette, 205 ft, long, 324 ft. beam, 17 ft. deep, and 300 H,P. 





MASSEY AND SAVAGE’S SOUNDING MACHINE. 
Patent DaTeD 177TH Octoper, 1857. 


Tuts invention, by Thomas Massey, of 4, Birchin-lane, and Thomas 
Savage, of Pentonville, consists in improvements in “ Massey's patent 
sounding machines,” which have screws or flies, so arranged that when 
the apparatus descends through the water they rotate and give motion 
to a train of wheels, by which the number of revolutions of the fly, 
and consequently the depth it sinks, are recorded. In order to cause 
this apparatus to sink in an upright position, and with sufficient 
velocity through the water, it is attached to a long and heavy lead, 
and this, when the machine is hauled in after taking a sounding, 
sometimes causes it to come in violent contact with the side of the 
ship, by which the machine is injured. The present invention con- 
sists in fixing to the bar which carries the lead or weight guards so 
arranged as to protect the machine from injury in this kind. These 
guards consist of rings or bands of metal surrounding the machine, or 
instead of this it may be enclosed in a cylindrical cage of wirework or 
sheet metal, left open at the top and bottom to permit of the free 
passage of the water, 





Fig. 1 is a side view, and Fig. 2 a plan of a Massey’s patent sound- 
ing machine, having guard rings titted to it according to this inven- 
tion ; a is the lead or weight, and é is an iron bar, on which the lead 
is cast; the upper end of the bar is slotted to receive the plate c, 
carrying the screw or fly d, and the train of counting wheels driven 
by it; di, d\, are screw bolts for securing the plate cto the barb. The 
guard which surrounds the plate c, and the parts connected with it is 
tormed of three, or it may be other number of rings of iron e, ¢, ¢, 
rivetted to the bar 4, and connected together, so as to render the 
guard more stiff by pieces /; f, passing from one ring to the other. In 
this way a guard is formed, which, while it perfectly protects the 
instrument from injury, by coming in contact with the side of the 
ship or otherwise, still allows the water to act freely on the screw or 
fly. When it is desired to enclose c, and the parts connected with it, 
in a cage of wirework or sheet metal, the centre ring e and the pieces 
J. A; are dispensed with, and a web of stout iron wire (about number 
three or four of the wire gauge) is woven between the two remaining 
rings e, e, and this may be conveniently done by leading the wires 
diagonally from one ring to the other, and causing the wires to cross 
and weave in with one another so as to form diamond-shaped meshes, 
having sides each of about three-quarters of an inch long. When 
sheet metal is employed, it may conveniently be attached to the 
and bottom rings e, e, by brazing ; sheet iron of about one-sixteen 
of an inch thick is suitable for the purpose. The guard, together with 
the bar 4, to which it is fixed, may be galvanised to protect it from 
rust. The sounding line is attached to the machine so that it may be 
readily detached from it after it has been used. For this purpose the 
line is made fast to a forked piece g, which is furnished with an eye g! 
for the purpose, and this forked piece is fixed to the machive when 
required for use by a screw bolt 4 passing through it and through the 
bar b, as shown. ‘The bolt é is furnished with a short arm At at one 
end, and this arm has a projection on it, which by coming in contact 
with the piece g prevents the bolt from turning round, while its nut is 
screwed up. 





Tue Evecrric TELEGRAPH IN AuUsTRALIA.—Before this paragraph 
meets the reader’s eye, telegraphic communication will probably 
have been completed between Adelaide, South Australia, and 
Melbourne. On the 15th of March, the Warrnambool and Belfast 
stations were opened to the public and rapid progress was being made 
with the remainder of the line. The South Australian Register says: 
—* The whole of the instruments ordered for the South Australian 
Telegraph stations have now arrived from America, and workmen are 
busily engaged, under Mr. Todd’s superintendence, in preparing them 
for use. ‘The instrument is Morse’s, but mounted upon marble instead of 
wood, the former material being much better suited to the climate than 
the latter. ‘This improvement we understand to be a suggestion of Mr. 
Todd’s. Chester’s patent battery (an improvement upon Smee's) will 
be, in most cases, employed to generate the galvanic current.” An 
official notice from the Public Works office, Melbourne, invites tenders 
for the construction of a line of telegraph between Castlemaine, 
Newstead, Maryborough, and Avoca; and between Newstead, Dayles- 
ford, Creswick, and Ballarat. ‘Tenders are also invited for the 
construction of telegraphic lines between Sandhurst and Echuca, and 
between Geelong and Cape Otway, vid Rickett’s Marsh and Colac. 
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SOCIETY OF ARTS. 

Wednesday, May 5, 1858. 
ABSTRACT OF PAPER ON IRON: ITS COMMERCE AND APPLI- 
CATION TO STAPLE MANUFACTURES, 
By Cnantes SANDERSON, 
(Continued from page 383.) 
Two furnaces in one of the large Welsh ironworks puddled this 
refined metal for twelve consecutive days, and the average waste 
during that period was only 84 Ib. per ton; the pig from which 
this iron was made had no cinder in its composition. The 
objects of this process are to reduce the loss of metal, ana to use 
coal instead of coke asa fuel ; to effect a unifurm decarbonisation 
of the pig iron without the use of blast, to use a chemical Te- 
agent capable of giving out oxygen during its decomposition, 
which, taking up and uniting with the carbon evolved from the 
metal, produces carbonie oxide gas, and this, acting upon the 
earthy compounds contained in the piz iron, precipitates the 
metal contained in them, by which means I obtain very clean, 
pure, crystalline metal, capable of being manufactured into 
superior malleable iron. I have semples of malleable iron manu- 
factured from this refined metal, also a sample of the pig iron 
used to produce the refined metal, several tons of which 
were puddied in Yorkshire and rolled into rivet iron, which 
was used for rivets in the Leviathan steamship, avd reported 
of excellent quality. This iron when finished experienced a 
weight of only 3) cwt. perton. By this process I refined a mixture 
of fifteen ewt. of No. 3 hot-blast pig, and six ewt. of cold-blast 
charcoal iron; the metal was puddled and rolled directly into a 
bar, then converted and melted into cast steel; files and saws 
are manufactured from this steel, and show the purity of the 
metal from which they have been made. Gun barrels are made 
from the rough puddied bar above mentioned, melted without 
conversion. My iefined metal has been successfully tested for tin 
plates. In samples of this iron made in the puddling furnace, 
and refined with chircoal, the waste was, in both instances, 
reduced one-half when compared with pigiron. The tin plates 
manufactured ir). tase reported of good quality. The metal 
has also been foun ego: in quality to charcoal pig iron when 
used for the manufacture of very common cutlery, called run 
steel. 

Iu making ecastins, whilst additional strength can be given to 
iron by cleansing it from earthy matter, yet care must be taken 
that in reducing the »mount of carbon the metal does not 
crystallise; a fine grain is favourable to great strength, which 
can only be attained by the purification of the pig iron itwelf, 
when very strong castings are required, I recommend that pig 
iron should undergo a remelting, adding such re-agents as will 
unite with much of the earthy matter contained in the pig, but 
which will not extract the carbon ; such iron will make stronger 
castings, because the metallic particles are brought in closer 
contact; I find also from experience that an addition of my 
refined metal to such purified iron will give still greater strength. 
Highly refined metal is not fit for castings ; it is as bad as the 
use of hard cast steel, because the disaggregation of the mass, 
arising from crystallisation, weakens the who'e body. 

Much has been advanced in favour of the manufacture of 
ordnance from cast steel, I do not think that good and service- 
able pieces of artillery can be manufactured from such metal. 
There is no great practical difficulty in casting a mass of steel two 
or even three tons weight, but the irregular crystallisation of 
so large a body of steel, melted in parcels of 50 lb. in a 
crucible, is unfavourable to that uniform molecular structure 
which such casting should possess. Although wrought iron 
ordnance cannot be depended upon, they are better than cast 
steel, but their perfection is much impaired by the necessity of 
piling masses of iron together. 

It appears of very great importance that some means should 
be devised for producing a material combining the greatest 
strength with durability, not only for the construction of rails, 
but also for tubular bridges, steamships, &c. No plan appears 
so effective as that obtained by the union of iron and steel ; such 
a compound metal will, I believe, furnish a better and a cheaper 
means of effecting this great object than by the use of iron alone. 
Large masses may easily be obtained through the medium of the 
welding property of cast-steel in a fluid state. A bloom of iron 
is heated white-hot, placed in a cast iron mould, and fluid steel 
is poured against it; the effect is, that the carbon of the steel 
reduces the oxide on the surface of the iron, and a union like that 
of silver plated on copper is obtained, rather than a common weld. 
Two pieces of iron may thus be united, by pouring cast-steel 
between them when heated, forming a mass of great strength, 
and useful in machinery, where considerable strain is exerted, on 
account of the stiffness and strength of the steel being united 
with the toughness of the iron. I beg to submit to your notice 
a new form of rail; it is made from a thick plite of iron and 











formity may be obtained by breaking up the rough bar, selecting 
them when cold, and welding them together; still the mass is 
simply steel combined with fine fibres of iron intimately inter- 
mixed. It will become a useful metal for a great variety of 
purposes where a cutting edge is not required, but looking at 
puddled steel as araw material, I think that if refined metal were 
puddled, shingled, and rolled to a bar, and then converted into 
steel by the usual process, a cheaper and more uniform material 
would be obtained. The conversion of bar iron into steel ought 
not to cost more than 18s. per ton. This calculation is drawn 
from careful accounts kept of the working of ten converting 
furnaces for five years, during which period one-half of the iron 
was converted for hard melting purposes, The conversion of 
puddled bar iron, in order to give it as much steel character as 
that possessed by puddled steel, ought not to cost so much as 
18s. per ton including every other expense. 

Some engineers have objected to rails, even if made from cast- 
steel, because it has no toughness. Its crystalline fracture is 
objected to, on account of brittleness, especially in very eold 
climates. I object to this material alone, because rails are subject 
to sudden violent concussions, which might snap a steel bar, and 
thus place the line in danger. 

Various suggestions have lately been made for the production 
of steel, especially cast-steel, at very cheap rates, but nothing of 
apy importance has yet been done to attain this object ; the steel 
which has been produced by these various processes does not 
appear to possess that quality which has been so positively stated ; 
hitherto cast-steel has been made varying from £65 to £30 per 
ton, each quality being practically useable for the manufacture of 
steel articles 

I feel no hesitation in saying that a metal combining within 
itself a much superior strength and rigidity than iron possesses 
can be produced by the luge steel manufacturers of Sheffield 
at a cheaper price and of a better quality, than by any of the 
peculiar processes patented within the last few years; although 
I do net think that a process is yet discovered which secures the 
minimum cost price of the production of such material, yet this 
inquiry is goin: forward, and will, doubtless, be speedily 
arrived at. Whether such discovery emanate from existing steel 
makers, or from others not engaged in this trade, its production 
at a cheap rate will confer the greatest benefit, not only upon 
our railroad requirements, but also upon our steam navigation ; 
we may then hope to have better and more efficient rails, 
stronger bridges, and safer steam ships. 

As regards the direct conversion of pig-iron into malleable iron 
or steel, without the puddiing furnace or charcoal refinery, I see 
no cause to change the opinion I expressed when that process 
was first proposed, at the meeting of the British Association, at 
Cheltenham, that neither practically useful malleable iron, nor 
cast-steel, could be produced direct from pig-iron. When it was 
found that the decarbonised pig iron, resulting from the process 


| of blowing a strong blast of air into a body of fluid iron, would 


not roll or draw under the harnmer, Mr. Robert Mushet patented 
several processes, with a view of rendering this product malle- 
able; manganese, mixed with carbonaceous matter, is suggested 
by him as a means of obtaining malleability ; he asserts that he 
can operate upon one or twenty tons of fluid metal, by blowing 
a strong blast into it, and when, by this means, it is decarbonised 
by adding from 2 to 20 per cent. of manganese and carbon, he 
professes to change a brittle metal into one capable of being 
rolled, or hammered, hardened and tempered. 

A patent was taken out a short time ago for mixing decarbon- 
ised metal with malleable iron; this process was first carried 
out at sume ecast-steel works belonging to Prince Schwartzen- 
burg, at Muraw, in Styria ; the late Mr. Heath also used it at 
his works at Chelsea; in both these instances, although the 
finest charcoal metal was used, yet a good quality of steel was 
not regularly produced. Patents have also been taken for the 
production of cast steel from iron ore; many experiments have 
also been tried, both in England and France, to produce a cheap 
steel from such an inexpensive material ; by Monsieur Chenot’s 
process, the iron is separated from other deleterious matter by 
an electro-magnetic machine ; to the material so obtained, a 
thick lime water is added, to prevent the particles sticking 
together, and forming a compact mass duriug the process of 
deoxidation, which is performed in small perforated iron vessels, 
by passing through it a current of carbonic oxide gas; this 
deoxidised spongy mass is then steeped in any kind of fatty 
matter; from this source, he says he obtains the constituents of 
steel ; he proposes also to condense the spongy matter by press- 
ure, and submit it to the usual process of cementation ; it is 
then to be melted into cast-steel. 

There bas been much said respecting a process for producing 
cast-steel from a mixture of spathose iron ore and granulated 
cast-iron; but I think no successful or practical result will be 
obtained. 

Sir Francis Knowles has also patented a process for making 


steel united as described; the plate, when hot, is bent up into | cast-steel from iron ore. His theory is as follows :—If the oxides 
the form of a rail, the steel coating being outside, Lefore the baz | of iron be placed in a closed retort or crucible in contact with 
is cold; it is hardened by being plunged into cold water and | charcoal, and submitted to adequate heat, the metallic part, as 
tempered in the usual way: by these means are obtained, not | soon as it is deoxidised by the charcoal, begins to absorb carbon, 


only great combined strength by the union of the two metals, 
but a further addition of it, equal to 33 per cent., is made by 
hardening and tempering the steel, which not only prevents the 
running surface from rapid wear, but, what is of the greatest im- 
portance, such rails can never laminate—the elasticity acquired 
by the hardened and tempered steel poriion of the rails will 
prevent them from setting when bent by sudden and undue 
pressure ; they can be made of any thickness, accordin, to the 
nature of the traffic; the main line might be laid with rails like 
the thicker model, which is equal in strength to the couble- 
headed rail now used, which weishs 84 lb. per yar. The 


advantages this sail presents are great strength, great resistance | f 
under undue pressure, a hard non-laminating surface, which will | bonised and impure ; besides which, we find in such masses of 
wear very much longer than those now used; but the most pro- | metal a variety of combinations, all of which are opposed to 


minent value is their extreme lightness, combined as it is with | 
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great strength, which becomes of such high importance in the | 


first cost of a railway. The rail of the heavy model exhibited 
is 36 Ib., and that of the light one 26 1b. per yard. Such a rail 
presents valuable advantages in point of economy, and a large 
saving, especially to colonial railway companies, not only in freight 
from England, but the more serious expense of inland transport. 

I propose the use of iron and steel united in a bloom, and 
subsequently rolled to a sheet, hardened and tempered in order 
to obtain the maximum amount of rigidity combined with 
strength, as a material for the formation of steam ships; and it 
will be found equally useful in the erection of tubular bridges, 
and many other engineering purposes. It can be produced ata 
sufficieatly low price to ensure its use, and whatever increase 
there may be in cost, will be more than compensated for by the 
difference of weight required of this material contrasted with 
that of iron. 

The value of puddled steel has recently been brought under 
your notice; the process will certainly produce steel, but from 


the nature of the operation itself, it must be evident that the 


quality is continually subject to great irregularity. All agree ; @ l , 
that the greatest eare is necessary to produce it. More uni- (is separated, forming new compounds, which cannot again unite 





and is, in fact, converted ; if then no more charcoal be admitted 
than is exactly sufficient to deoxidise the ore, and to convert the 
metal to the required temper, it is plain that the absorption of 
carbon will then cease ; and if at this stage the heat be gradually 
raised to the steel melting point, the production of steel must be 
the inevitable consequence. 

The foregoing are the prominent processes which have recently 
attracted public notice, having for their object a reduction of the 
prime cost of making cast-steel. 

As regards all steel produced by the decarbonisation of crude 
iron—if we examine the peculiar state of this metal, it will be 
found that the mass is composed of atoms irregularly decar- 


malleability, because the aggregated molecules of such mass are 
not homogeneous, but are mixtures of metals existing under dif- 
ferent chemical circumstances, which give to each molecule a 
different erystalline structure, so that, when heated, they expand 
unequally. All these opposite and conflicting states, in which 
decarbonised pig-iron is found, prevent the mass from draw- 
ing or rolling. if lumps of iron are drawn from the 
puddling furnace a little before the mass is balled up, a 
bright and crystalline metal is obtained, similar to this 
decarbonised crude iron; it is partially malleable, but it 
has no fibre to recommend it as an iron, nor has it carbon 
to entitle it to be called steel. Mr. Mushet has evidently the 
idea that the addition of his compound will produce one uniform 
erystallisation, favourable to malleability, an! he appears to expect 
that an alloy will be found of metallic manganese with the iron, 
but analysis has shown that no such alloy does take place. 
Manganese, added to steel, in the crucible acts simply as a deter- 
gent ; it cedes its oxygen to the silex, which the silicates of the 
metal may contain, and oxydises it; a union then takes place, 
producing a silicated oxide of me iganese, in the form of a glassy 


slug; the metal becomes thus purified, because all foreign matter | 


with it. In any attempt to produce cast steel from decarbonised 
pig iron, it must be broken up when cold, and such reactives 
added to it when charged into the crucible as shall take up the 
deleterious matter and liberate the metal, which must be kept in 
a fluid state for a long time, until every particle is reduced to 
the same chemical condition, and thus rendered more favourable 
for malleablity; but this is so nice an operation, and so dependent 
upon uncontrollable circumstances, that it is not reduceable to 
practice. 

As regards all those processes which have for their object the 
manufacture of cast-steel from iron-ore, I may in part advance 
the above theory against their success; but there is another 
cause which operates very unfavourably. Iron ore may be de- 
oxidised and used as M. Chenot proposes, or it may be charged 
into a crucible along with carbonaceous matter and fluxes, and 
slowly heated until deoxidation takes place; when the cement. 
ation is complete a mass is obtained in the crucible consisting 
of earthy matter intimately mixed with steelified metallic par- 
ticles, all which have to be melted down into one mass, I think 
no one can reasonably assume that all these metallic particles 
intimately mixed as they are with the earthy matter, can be in 
the same mechanical condition, nevertheless the metal must 
all be melted down in this imperfect state; the metallic part 
more or less carbonised and mixed with foreign matter falls to 
the bottom of the crucible, simply from its superior specific 
gravity ; in order to give every chance for the matter to clear 
itself and become uniform, it might be kept in a melted state for 
some time, but for all this the operation carries with it no cer- 
tainty either as regards quality or temper. { manufactured a 
ton of ingots from a very pure black oxide of iron; using every 
possible care, not more than 7 ewt. could be drawn into bara at 
all, and the fracture was very irregular, which may be observed 
in the sample ; a part of this steel would not draw, but broke 
in pieces; the rest drew more or less imperfectly, and, on a 
careful examination, I found it very evident that the chemical 
condition of the metallic particles was so dissimilar that malle- 
ability could not be depended upon. In order or as far as pos- 
sible to prove this assumed case of irregular malleability, I took 
soft steel in one crucible and very hard steel in another, and 
mixed with each a quantity of earthy matter, as nearly as pos- 
sible to imitate the condition of the iron ore when melted: when 
they were completely melted they were intimately mixed to- 
gether, and an ingot was cast; but although very carefully 
heated it would not draw; this was not because any earthy 
matter was mixed up with the metal, but because its carboni- 
sation was variable throughout the mass, which gave rise to such 
a confused diversity of crystallisation, and caused so great a 
difference in the degree of malleability of the atomic structure of 
the mass, that the action of the hammer at once broke up the 
ingot; the want of tenacity or disaggregation of the muss is 
often seen in large ingots, although made from good material; 
this is caused either from the irregular temper of the steel used, 
or from its having undergone a complete change in the crucible 
by over-heating it, and thus causing a mixed crystallisation ; or 
it may equally arise from being under melted, which it is evident 
would producethe sameefiect, AsI havestated, ingotscf cast-steel 
can be produced directly from iron ore, but the best portions harden 
very irregularly, while the mass is usually so imperfect as to be 
unmerchantable, I admit that a cheap metal may be produced, 
but as I have shown that there is no certain result to Le obtained 
in its manufacture, so also there is no economy. I will not 
assume that those who have been so sanguine in the production 
of cheap steel can have expected to produce a superior quality 
suitable for the best purposes; I cannot suppose such to have 
been their object, but rather to obtain a cheap material in a fluid 
state, capable of being cast into large masses for engineering 
purposes, or objects which are now manufactured from malleable 
ivon—such as shafts, beams, girders, plates for ships’ bridges, 
&e. &c. In a commercial point of view, England is the only 
exporting country to any extent. Sweden sends to England 
about 30,000 tons annually for steel purposes; she also exports 
largely to India and North America. Russia also exports to 
England about 10,000 tons of steel iron; a portion is seut to the 
United States in bars and in sheets, which are maufactured by a 
peculiar process, having a very fine black polished surface ; the 
rest of the produce is either consumed within the empire, 
or finds a market in Asia Minor and the East. Prussia 
has, within a few years, largely increased her production, 
and still continues to expand; she has not, however, exported 
her produce, but, on the contrarv, has required considerable im- 
portations of pig iron; for in 1857 she received from England 
67,297 tons, against 39,296 tons sent in 1856, being an increase 
of 21,001 tons, and equal to 674 per cent. 

(To be continued.) 





INSTITUTION OF CIVIL ENGINEERS. 
May 4, 1858. 
JosrrH Lockr, Esq., M.P., President, in the Chair. 


THE paper read was “On Public Works in the Bengal Presidency,” 
by Major-General Tremenheere, Assoc. Inst. C.E. 

The author traced the condition of India, with respect to 
public works, from the earliest period to the present time; and 
showed that neither during the Hindoo nor the Mahomedan 
dynasties had any real progress been made. On the main lines 
of communication the roads were incomplete, being neither 
raised above the general level, nor drained, nor metalled; the 
only traces of the roads still remaining were detached rows of 
trees denoting their general direction, and some ancient unskil- 
fully constructed bridges. The ancient caravanseries, which 
were large enclosures for the convenienc and shelter of 
travellers and the protection of merchandise, were the best 
monuments of attention to the public convenience during the 
native rule. 

Considerable attention had been, from an early period, paid to 
works for the irrigation of the land, which were ot Hindoo 
origin. Reservoirs of large extent, or tanks for collecting a 
large body of water in the rainy seasons, were at all times a prin- 
cipal concern of the native government in the south and western 
portions of Hindvostan ; but as nearly the whole of the revenues 
of the sovereign depended upon the produce of the soil, works 
of this nature could hardly be entirely ascribed to a desire to 
promote the publie good. 

About the middle of the 14th century, in the Mahomedan 
period, canals were first undertaken in the North Western Pro- 
vince. The object of the Emperor Feroz, however, was more to 
conduct water to one of his favourite hunting grounds at Hissar, 
for the convenience of his retinue, than for the benefit of the 
husbandmen; and nearly two centuries afterwards another of 














the emperors, Shah Jehan, constructed a branch from the old 
canal to supply water for the fountains of his palace, and to 
| adorn the streets of the rising city, which in the year 1626 he 
was erecting on the site of ancient Delhi. The origin of the 
eastern Jumna Canal, in the same reign, was in connexion with 
| the Palace of Ranus, which was at its terminus opposite to 
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Delhi. All these canals had long fallen into disuse, and were in 
an utterly neglected and abandoned state when the English 
assumed the government of the country. 

The personal experience of the author extended over the past 
thirty years, and the paper was confined to an account only of the 
modern public works in the Bengal Presidency, to which he had 
been attached. He described the physical features of Bengal 
aad of the North Western Provinces, and showed how the rela- 
tive positions of the Himalaya mountains and of the sea affected 
the climate, and the rain fall in the upper and lower parts of the 
country necessitated in euch engineering works of a totally 
different character fur the improvement of agriculture, and the 
benefit of the people. Thus the bunds, or embankments of the 
Bengal rivers, were designed to protect the land from destruc- 
tive inundations, whilst the canals of the North Western Pro- 
vinces were intended to save the country from the effects of 
drought. 

The system of embankments was founded on erroneous views, 
and remedial measures were now most difficult of accomplish- 
ment. The effective restoration of the canals of the North 
Western Proviuces was then fully described, and the advantages 
which had been permanently secured to the people w 
descanted upon. ‘The results had been, up to the year 1812, 
a surplus of net revenue over expenditure of £299,616. 









Encouraged by this financial result, the British Governmeni 
undertook the formation of the Ganges Canal, a work of dimensions 
and extent far exceeding avy other of similar character in any 
quarter of the world. The design and the execution were due 
to the skill and energy of Sir Proby Cautly, C.B. The length of 


navigable channel, and for purposes of irrigation, would be even- | 


tually 890 miles, of which 350 miles were already open, from the 
source near Hurdwar to the station of Cawnpore. The breadth 
at the bottom, at starting, was 140 feet, and the depth eight fe 
these dimensions were gradually reduced as the waters are drawn 
off for irrigation. The outlay, up to 1854, had been £700,000. 
The expected return was a clear profit of 7 per cent. on the out- 
lay, and as much more from the permanent increase in the 
rental of the land. 
canal were of great professional interest. The hill torrents which 
intersected its oourse were of great breadth and velocity. They 





sometimes crossed the canal on the same level and sometimes | 


below it. In two localities the torrents themselves were safely 
conveyed over the eunal on aqueducts of 200 feet and 300 feet 
in breadth. 

The workshops and the Civil Engineering College at Roorkee 
were then shortly described, and the measures which had been 
adopted to extend the benefits of artificial irrigation to the dis- 
tricts of Rohilkund, to the Deyrah Dheere, in Ajmore, and in 
the Punjaub. 

The facilities for river navigation in India were then adverted 
to, and the necessity of limiting the draught of river steamers 
toa maximum of two feet. 

With regard to ports and harbours there had been no works, 
except at Kurrachee, where some attention had been recently 
given to the subject. 

The state of the existing roads and bridges was then dwelt on, 
and the difficulties which had interfered with the construction of 
the permanent bridges, many of which were wanting, at the 
present time, to complete the only road of military communica- 
tion between the scat of Government and its distant provinces. 
Between Calcutta and Kurnaul the road itself was excellent, and 
these important breaks in its continuity were in course of being 
supplied ; but the progress was very slow. From Kurnaul to 
the Sutledge, and to Lahore, and from thence to Peshawur, the 
workmen were, till lately, employed on the’earthwork alone, and 
the period of completion had been indefinitely deferred by the 
late disturbances. 

The district or branch roads had been much improved of late 
years since the proceeds of the ferry dues had been set aside for 
their formation and maintenance. An additional assessment of 
1 per cent, bad also been made on the land on the same account, 
but in the application of these funds there had been a great defi- 
ciency of professional knowledge, which was not available in the 
country, 

In the opinion of the author, the best method of facilitating 
and increasing the traffic of the fertile districts lying to the north 
and south of the Ganges would be by the construction of rail- 
ways rather than common roads; and he saw no reason why, in 
a country so level and so generally free from engineering diffi- 
culties, such railways should not be made at a most moderate 
cost. 

The subject of railways generally was then adverted to, and 
the necessity for fully developing a complete system for India, 
of which those lines already commenced or authorised were but 
the groundwork of what were urgently necessary to bring out 
the enormous resources of that vast empire. ‘These resources were 
not yet sufficieutly known to capitalists, and to the capabilities 
of the country the assistance of European science had never 
been applied. It was hoped that, by the effurts now making to 
carry out the plans so energetically proposed by Sir Macdonald 
Stephenson, the great end would be attained. 

One great deficiency in India was the almost total absence of 
trustworthy and well-instructed European subordinate agents, 
which was the first difficulty to be encountered in the prosecu- 
tion of any enterprise or the execution of any great works in 
India. The author proposed that this defect should be remedied 
by training the children of the European soldiers in India, in 
industrial establishments, to be formed in the Himalayas; and 
he showed that thousands of English soldiers continually 
perished in India, without adding to that very clement in the 
settled population in the country, Which recent eveuts had shown 
to be so much required. Those children who were born in the 
barracks died in the plains, in the ratio of four out of every five. 

here were at this moment 900 children of soldiers at the station 
of Dum Dum, near Caleutta, most of whom might be saved, and 
be turned into useful overscers, trained agriculturists, and 
teachers of various branches of skilled industry, if they could 
be removed to the hills, The author also proposed, with a view 
to increase the European population, and the settling in India of 
the lower and middle classes, that the permission for the 
marriage of soldiers going to India should be extended beyond 
its present limit of 12 per cent. . 

In conclusion, allusion was made to the establishment of the 
electric telegraph, by Sir W. O'Shaughnessy, which had been 
highly useful as an engine of government, though it ap- 
peared that the natives had hitherto regarded it with indit- 
ference. ; 

The paper was of such a length as to preclude any discussion 
of it, but it was proposed that at the next meeting of May 11th, 
the subject should be discussed. 

f It was announced from the chair that the President’s Annual 

Couversazione would be held on Tuesday evening, May 25th, 
when the co-operation of members and visitors was requested, 
in order that a evllection of models of evgineering construction, 
and of specimens of works of art, worthy of the Lustitution, 
might be made, 
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Some of the works near the head of this | 








May 11, 1858. 
JosepH Locke, Esq., M.P., President, in the Chair. 

The discussion upon General Tremenheere’s paper, ‘‘ On Public 
Works in the Bengal Presidency,’ was continued throughout 
tue evening. 

In commencing the discussion, it was explained that, although 
the subject of railways in India was brought forward in the year 
1843, and a sbort experimental line, about 140 miles in length, 
from Calcutta to Raneeguuge, was sanctioned by the Government 
in 1849—which was, however, only opened in February, 1855— 
yet it was not until 1853, during Lord Daihousie’s administra 
tion, that the three main trunk lines now in course of con- 
struction were projected. These lines extended from Calcutta 
to Lahore, from bombay to Madras, and to join the Calcutta 
line, and from Madras to the West Coast. 

It was observed, that the history of the introduction of rail 
ways in Western India, which was given in detail, showed that 
the Bombay Presidency took the lead in the inauguration of 
that kmd of communication ; the first section of the Bombay 
Railway having been opened for traffic a year and a half before 
the first section of the Calcutta line, It appeared that in 1843 
Mr. Clerk proposed a railway, named the Great Eastern, for 
extending coumuuication from Bombay to the country behind 
the Ghauts, to the north-east and south-east. Abvut the same 
time” Mr. Chapman projected the Great Indian Peninsula 
Railway, which was originally designed for the whole of India, 
Subsequently a coalition took place between the two conipauies ; 
but it soon became evident that Bengal and Madras would each 
be granted an independent system of their own. The scope of 
the undertaking was, consequently, reduced from that of a 
system intended to suffice the railway requirements of the entire 
| Peninsuia, to that of one aiming only to draw into the harbour 
of Bombay the produce of so much of the back country as could 
be brought within a remunerative distancs by means of the 
railway. During the years 1846 and 1847, the surveys, re- 
connaissances, and collection of traffic statistics were proceeded 
with, and the fullowing year was occupied in the obtuinment of 
the Government guarantee. The subsequent delays had arisen 
from a military man having been appointed by the Government 
their consulting engineer, who laid it down as a rule that no 
gradient steeper than one in two thousand should be adopted on 
a trunk line. ‘This had, however, been overruled, and the 
ascent of the Bhore Ghaut, on the Bombay lise, which was 
now nearly complete, was the grandest example of mountain 
railway eugineering yet attempted, 

It was stated that the Ganges Canal and the Grand Trunk 
Road were the only public works worth mertioning in the 
Bengal Presidency ; such works being the rare exception and 
not the rule, This did not compare favourably with the 36,000 
miles of railway, and efficient and extensive system of inland 
navigation, carried out by private enterprise, during the last 25 
years, in the United States of America. The funds appropriated 
to public work extension in India had hitherto not been equal 
to the requirements of so vast and so rvadless a country ; and 
owing to a want of any comprebensive pian, to a defective 
system of administration, aud to inappropriate agencies, the 
sums expended had not, in the aggregate, been productive of 
any commensurate commercial benefit, The expenditure for 
public works in the Bombay Presidency for the last twenty 
years was cited as anexample. It was believed that the public 
works of Iudia could never be carried on economically, on the 
necessary scale and at the required speed, until the cunduct of 
such uudertakings was evtrusted entirely to civil engineers— 
until private enterprise was allowed freer scope tian it had 
hitherto bad, and until the advantages incidental to the deve- 
lopment of the contract system had attained in England were 
more generally appreciated and realised in our Indian pos- 
sessions. 

It was contended that the most important requirement of 
India at the present time was extended and improved means of 
communication between the different parts of the empire, both in 
the interior and on the sea-coast.. ‘To the westward of the Ganges 
this would be secured by the system of railways now constructing 
or projected, the upper branches and minor affluents of the 
Ganges and the Burhampooter being used as feeders. To the 
eastward, it was thought advantage should be taken of the natural 
facilities for water transport, aided by an improved system of 
steam-tug and tow-boats of native type, and capable of being 
navigated by native crews. It was remarked that even the com- 
pletion of the railways in the north-west was dependent on im- 
proved means of water transport. As Indian rivers were liable 
to be flooded at one season and to be cumparatively dry at others 
—a maximum draught of two feet being all that could be 
depended upon—and as the alluvial soil of which the beds were 
composed was continually shifting, the system of water transport 
must be adapted to the variations of the depth and the character 
of the channel. Is was a fallacy to suppose that light draught 
and capacity for cargo were only attainable by increasing the size 
of vessels, Such asystem would lead to loss and disappoimtment. 
Where the draught was limited, the size, aud consequently the 
weight, of the vessels must alsv be limited. What was re 
quired was, a vessel combiuing the least draught of water 
with the greatest capability for dead-weight cargo. It was asserted 
that a train of four vessels, one tug and three tuw boats, each 100 
feet in length and fifteen feet in breadth, had a greater capability 
for dead-weight at light draughts than the larger vesseis in use 
on the Ganges and the Burhampooter. Indeed these vessels had 
no capability of dead-weight cargo at two feet draught, and few 
of them had much at three feet draught. ‘he cost would also 
be less than a larger vessel of equal capability. It was true that 
the trains of tug and tow boats cvuld not perhaps, compete in 
speed; but rapidity of transit was not necessary. The system 
of tug aud tow boats was initiated by the Assam Company in 
1841. They were connected together by a peculiar arrangement 
of the tug and tow posts, having a radial spar attached to the 
tow ropes, which admitied of exteusion when required. ‘The 
object of this arrangement was to give pluy tv the balanced 
rudders with which the vessels were provided at the bow and 
stern. This system had been proved to be so effective, that a 
vessel at full speed could be completely turned on her centre in 
fifteen seconds. 

lt was remarked that it would have been interesting to have 
been furnished with some details as to the rate of evapuration in 
the district traversed by the Ganges Canal. In this latitude, 
where the average temperature was 51 dez., only about one-third 
of the rainfall issued in springs, whilst two thirds were lost by 
evaporation or other causes. 10 this it was replied, that Colovel 
Baird Smith, in his work on Indian irrigation, had gone very 
fully into the ques'iou of loss by evaporation; and further, that 
owing to the abundance of water in that country, any loss of the 
kind referred to was, comparatively speaking, of no importance. 

Great praise was undoubtedly due to the former rulers of 
India, as the remains of various public works fully testified, that 
the ancient dynasties were not unmindful of the value of large 
irrigation works, which, though yielding no pecuniary return to 
; the sovereigns, conferred incalculable benefit on the cultivators 











of the soil. The remains of roads had also been discovered, and 
a case was cited of a road from sixty to seventy feet in width, 
which had been embanked where necessary, was provided with 
rude bridges over water-ways, and was planted with rows of 
trees on each side; tanks of an enormous size, vow in a dilapi- 
dated state, with produce growing in the bottuim, being also to be 
met with. 

With regard to the river Damooda, it was stated that it was 


subject to excessive flouds, whic brought down an immense _ 


depusit. This gradually raised the bed of the river above the 
level of the surrounding country, so that the “ bunds” or 
embankments required to be continually raised to pievent the 
water overflowing the adjacent land. The propriety of these 
embankments had been frequently discussed, but with no detinite 
result. Indeed one commission had reported in favour of retain- 
ing them, whilst another commission had urged their immediate 
removal. A middle course had been proposed  viz., to vetain the 
“bunds” upon one side of the river, but that plan it was 
thought would be atill more objectionable than ei:her of the 
others, The “ bunds” were sometimes destroyed by burrowing 
aninals, and a great loss of life and property frequeu'ly eusned. 
Where no embankments existed, the flood waters extended over 
a large avea, and, provided the drainage channela were open, a 
submergence of three cr four days was rather beneficial than 
otherwise to the rice crop, but, it proiopged much beyond that 
time, the produce would be entirely destroyed 

Whilst the highest eulogium was passed on the Ganges and 
Jutmna Canals, which were uoble works, admirably designed aud 
executed, it was regretted that they were almest the only civil 
works of any magnitude. As had been remarked iu the paper, 
money had always been fortheoming for purposes of war, but not 
for peaceful enterprises. he district and villyge roads were in 
a worse condition now than a hundred years ago. This might be 
partly attributed to insufficient funds, and part y to the abseuce 
of that professional direction and skill which were essential to 
their proper mainten: nce. It was stated that there were some 
statious on the Kast Indian Railway which were wholly iuacces- 
sible during a great part of the year; and it was undeniable that 
unless the smail centres of commerce and civilisation were con- 
nected with the main trunk railways the latter would nut prove 
so remunerative as they should be. It had een proposed to 
construct a number of local branch railways somewhat on the 
American plan, but, it was agued, looking at the vast extent of 
territory to be accommodated, tuat the outlay for a couprehen- 
sive system would be enormous, and that improved district 
roads were what was first required. Lt had veen said at one time 
that since produce could be carried so cheaply—about five fur- 
things per ton per mile,—and since the nature of the country 
was such for agriculiural purposes that, during the rainy season, 
there was nothing to be carried, whilst in the dry season the 
ground was so hard that it wight be traversed in any direction, 
there was no necessity for roads, as it was an export trade that 
alone had to be looked to. But it must be rewembered that 
periods of famine occurred in some districts, when it was of the 
highest importance that there should be umproved means of 
iutercommunication. 

As the idea seemed to be entertained that the works on tho 
Zast Indian Railway were light, it was stated that the earth- 
works averaged 120,000 cubic yards per mile, and the masonry 
4,000 cubic yards per mile. Rai:way woiks in India would take 
louger to coustruct than in this country, owing to the materials 
aud a; pliances having all to be assembled on the spot by the 
engineering staff, as well as to the great want of subordinate 
agents and inspectors, aud the scarcity of labour of all kinds, 
particularly of skilled labour, which, in fact, had to be created 
and taught. This was one of the principal difficulties in the 
prosecution of publie works in that country. To this it was re- 
plied that engineers had had to contend with the same circum- 
stances at home, and that a new country could not ex; ect to 
start where the old one left off. It must necessarily pass through 
the same gradations, and, so far from being a disadvantage, it 
afforded an admirable field for the exercise of professional skill 
and ability. 

It had been said that it would be preferable if railway works 
in India weve carried on by private enterprise. ‘This was doubt- 
less correct in principle where practicable; but if English 
capitalists would not eubark money in such enterprises without 
a Government guarantee, it was a necessity of the case that some 
supervision should be exercised to see that the money was 
properly expended, Difficulties bad arisen in consequence of 
this, because it so happened that the supervision bad bewn carried 
on by a gentleman of the highest iutelligeuce and skill, but 
wauling in practical knowledge and experience of the peculiar 
works ; in fact, it was probable that they might never have seen 
a railway. lt was suggested that the Indian goverumeut should 
send to each Presideucy an able aud experienced man, practically 
conversant with English railways, and then it was believed the 
system would be as perlect as in this country. 

It was announced from the cbair that the President’s Annual 
Conversazione would be held on Tuesday evening, May 25, when 
the co-operation of members and visito:s was requested, iu order 
that a collection of models of engiueering construction, and of 
specimens of works of art, worthy of the Lustitution, might be 
made, 


Quesec.—No city in British America has such natural facilities 
for a great trade as this—situated on the St. Lawrence as New York 
ison the Husson. Yet, with the exception of the timber business 
aud shipbuilding, the merchants of Montreal, Toronto, and Hamitton 
engross the chict trade of Canada, Tuis is not as it ought to be. 
Quebec should take its place as the first commercial eity of Britis North 
America, The object of my preseut letter is to cail attention to its 
shipbuilding capavilities, 30,000 registered tous being anuuaily 
Jaunched bere of as yood ships us can be vuilt in any part of America, 
though Lioyad’s will only class tue best of them tor seven years, Why 
is this? I visited many of the ships when io frame ant finishing, 
which, for strength, materials, aud workmanship, cannot Le exceeied, 
The woods chiefly used being elim, in leugtis trom fifty to seventy 
fee!, tor keels, flours, and bottom pianking; tamerac (larch) and red 
j ine for futtocks and flames; white pine fur decks; oak, red pine, &., 
for beams, bends, aud oth r purposes. ‘The ships are generally iron- 
kneed, with iron transverse Lraces in their trames. They appeared to 
me superior to teu vears’ ships which | saw on the stucks 1 Sundere 
land and other ports at home. Lioyd’s should chanze their routine, 
and give to the ships of St. John, Quebec, and other colonial ports, 
their due, Iu the Australian trade and the transports our colonial 
ships were surpassed by none. ‘They wouder here at sv little cowoual 
wood being used in ber Majesty's duckyards, when so much is by 
private sltupbuilders iv Great Briaw. Can it be that the woot does 
hot cost enough? Though nv Aueicau oak is equal ty British for 
knees, fuitocks, and bends, yet elm, from its great length, is superior 
to any other wood for keels and planking under water, Lamerac (larch) 
for frames and planking over water, with white pine for decks, the 
Admiralty should use these woods, which would save them some 
hundred thousands a year. Elm, tamerac, Riveaux oak, red aud 
white pine can be contracted for 10 any extent, deliverable at her 
Majesty’s dockyards, or f. 0, b. here. For furniture, bircn, kird-eye 
maple, black wainut, and cherry, can be shipped in any quantity.”>— 
Letter fiom Quebec. 
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ALGER’S FURNACE FOR SMELTING IRON. 
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Tuis is an American invention, by Charles Coffey Alger, of New- | 
burgh, U.S., and consists of an improvement in iron smelting | 
furnaces constructed with the hearth or crucible and boshes of an | 
elliptical form, in combination with two mouths (one at each end for 

working and tapping), and two or more tuyeres at each side, so | 
arranged as to introduce the blast in the direction of the breadth of | 
the furnace. The views with which the present improvements have | 
been made, are that as the blast of air in a furnace should penetrate | 
the whole charge equally, with heavy coal, such as anthracite, a | 
diameter of about five feet in the hearth is the maximum limit of 
capacity for proper working, in order to make good iron, and even 
with this capacity a blast from four to five pounds pressure to the 
square inch, Further, that with a lighter fuel, such as charcoal, 
bituminous coal, and coke, the furnace cannot advantageously be made 
so large as five feet in width, and the use of a blast of heavy pressure 
is attended with serious inconvenience on account of the expansion 
which the air undergoes in the cavities or openings of the charge. as | 
this occasions inequality in the distribution of the body of air. The | 
main objection, however, the patentee considers, to arise not only | 
from the great cost of machinery and power to produce and maintain | 
a uniform blast under such heavy pressure, but from an increased 
consumption of fuel, all of which adds greatly to the cost of erecting 
and running furnaces under such conditions, He states it as the 
general belief of ironmasters that the relative proportions of the 
hearth to the boshes should be about as one to three, and that the 
diameter of the hearth should not much exceed five feet, to work 
with economy and produce the best quality of iron, and that the | 
product cannot be increased with economy by increasing the diameter 

or width of the hearth much beyond five feet, because that neces- 

sitates at times a still greater increase of pressure beyond five 

pounds, and such increase of pressure would not only be attended 

with a still greater proportional consumption of fuel, but besides | 
this it is liable to injure the quality of the iron, causing all that 

which is melted at or near the tuyeres to be hard, however well 

the materials may be prepared. A blast of more than five pounds | 
preasure is also liable to injure the strength of the iron, and if the 
hearth or crucible is increased in diameter or width much beyond 
tive feet, whenever the furnace loses its required heat, which often | 
ocenrs, a hard mass is liable to form on or about the middle or back 

wall of the hearth below the tuyeres, to the great detriment of the 

smelting process; and these masses, when once formed, remain for 

a great length of time after the furnace is brought back to the tem- 

perature required for making good iron. For these several reasons | 
the patentee considers it has been universally recognised that there 
is a practical limit to the capacity of iron smelting furnaces, and 
he states that although it has long been known that it would be a 
source of great economy if the capacity of furnaces could be increased, 
suitable to the production of good iron, with the blast not exceeding 
the pressure usually employed, yet prior to his present invention no 
Jan has been proposed which would accomplish the object in view. 
3y his invention he aims therefore at producing a furnace for 
smelt ng iron having a capacity materially increased beyond that of 
furnaces hitherto constructed, and at the same time preserving what 
is recognised as the proper relations of the blast to the charge. 

Fig. 1 is a longitudinal section of the furnace; Fig. 2 a transverse 
section, taken through the tuyere passages on opposite sides of the | 
furnace, and Fig. 3 and 4 horizontal sections taken at the top of the 
boshes and through the tuyere passages respectively. In these | 
illustrations A represents the hearth or crucible, which is of an 
elliptical or oblong form in the plane of its horizontal section, but in 
all other respects formed in the usual manner; B, B, B, Bt, Bi, Ba, 
are two series of tuyere arches or openings, one on’ each side, and 
arranged between the main working arches H, H. ‘lo these tuyere 
arches are fitted tuyeres and blast pipes, in the usual manner, in 
order to introduce the blasts in the direction of the breadth of the 
hearth. C'!, C!, are the dam stones; D, D, the boshes; and E, the 
stack, bearing the same proportions to the hearth, so far us width is 
concerned, that they do in furnaces of the usual form; I’, F, are 
arches, one at each end of the working mouths G, G. The patentee 
proposes, in soine instances, to employ two ranges of tuveres, one 
above the other, Hl, LH, are main arches, leading B, B, B, to smaller | 
or tuyere arches. ‘The boshes as well as the stack are of an elliptical | 
form, aud in all other respects bear the same relations in form to the | 
hearth that they do in furnaces of the usual constructicn. The 
breadth of the hearth is to be determined by the kind of fuei and the 
pressureof the blast, with a view to the quality of the iron to be 
produced and economy of fuel, the length of hearth being due to the 
quantity of iron which it may be desirable to smelt within a given 
time. By this plan it is intended that the capacity of the furnace 
can be materially increased without changing the relations of the 
blast to the charge, a result which the patentee believes cannot be 
obtained by any other method, thus inducing economy, as the greater 
the quantity of ore and fuel which can be worked at one time, the | 
less will be the relative cost of the smelting process, the labour and 
nuinver of keepers being much less in proportion as the product of 
iron is increased, and which, under such conditions, will produce 
more soft iron with less fuel. We under-tand that a furnace con- 
structed in the manner above described has produced as many as 350 | 
tons of pig iron in a week, 





RHODES’ CAMP OR FIELD TENT. 
Parent DATED 14TH OcToBeEr, 1857. 
Tue object of this invention by Captain G. Rhodes is to construct 


tents portable and light, while at the same time they afford increased | stability; and the canvas covering may be provided at its edge with 
facilities for pitching, and effectual protection for their occupants against | both an outside and inside skirting, which when spread out upon the 
theweather. ‘To this end, instead of using a central pole, a framework is | ground will prevent the wind getting under the covering into the 
| tent. The inside portion of the skirting is detachable, and when the 


employed of pliable ribs of ash or other wood, iron, &c., the upper 
ends of which are inserted into a head piece, while their ground ends 
are passed through loops made in an endless band of double-twisted 
rope. A canyas covering, is placed over this frame and secured to it, 
and the ground band being pinned to the ground, the tent is held 
ccurely in place. 

Figs. 1 and 2, show a guard tent in perspective and plan; Fig. & 





| shown in the plan, Fig. 2. When the framework is thus secured 


| shaped opening made in the canvas, and acurtain is provided which 


| may be laid side by side and the canvas covering lapped round them, 


shows the head piece formed with radial sockets to receive the upper ; 
ends of the ribs or laths, and Fig. 4 the ground rope which binds the 
ribs (shown in section at the butt and top e, /.) together at their lower 
ends, and thus gives strength and tenacity to the framework of the 
tent; this figure also illustrates the mode of pinning or holding down 
the rope to the ground. ‘The ground or binding rope, is composed of | 
two cords 4, c, which are twisted together and so as to form loops at | 
equal distances apart for the insertion of the ribs or laths a. ‘The 
lower ends of the ribs are pointed to facilitate the entrance into the 
ground, and the further to secure the tent in position, the binding 
rope is pegged to the ground, by tent pegs or hooked and 
barbed pins d, d, set at suitable distances along the rope, as 


the canvas covering of the tent is placed over the framework, and is 
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fastened to the ground band or binding rope by means of straps 
(Fig. 4), which are passed round the band or rope and are buckled 
back to the canvas inside. ‘The entrance to the tent is through any 


may be rolled up when not in use and made fast; or the curtain may 
be held extended by props, as shown by the dotted lines in Fig. 1, and 
thus afford protection from the sun or rain without interfering with 
the free ventilation of the tent. For the ventilation of the tent, when 
the curtain is let down, an opening is made through the head piece, 
which may be covered with a ventilator cap to prevent a down 
draught or the admission of rain. As the parts of these tents are all 
detachable they may be laid very closely together; thus the ribs 
the head piece and the holding down pins being aiso placed within the 
roll. The tent will thus forma package like that shown at Fig. 5, 
and being laced or strapped up in a canvas covering, will be ready for 
transport. The patentee also describes in his specification his mode 
of constructing field and hospital tents to which he applies storm 
ropes which may be used in case of a hurricane to insure greater 


tent is pitched itis laid out on the ground and hooked up to the canvas 
covering on the same hooks that receive the straps which connect the 
| cavas covering with the ground rope. This inside skirting piece will 
| admit of the soldiers placing their knapsacks or any other articles 
upon it whose weight will greatly tend to secure the canvas or tent 





| covering from being blown off during stormy weather. 


CRAIG’S MODE OF MANUFACTURING RAILWAY 
: WHEELS. 


PATENT DATED 8TH OcrosBER, 1857. 


Tuis invention, by W. G. Craig, engineer, of Gorton, has reference 
to cast metal wheels, or those having cast metal naves secured on 
axles. The object of the invention is to cast the hole in the nave, 
and also the key-way, so accurately as to dispense with boring and 
key-way cutting. 

¥ig. 1 shows a plan of one half of the moulding bed a with the boss 
pattern ¢ laid in ready for moulding; and Fig, 2 a half section of the 
same, The horns 6 of the moulding bed are turned on the outside 
face, and a recess is turned on the upper and inner edge to fit a cor- 
responding projection on the moulding box ai; the core prints c! of 
the patterns ¢ lie between the horns 6, and are held correctly in 
position by the projections d, which fit on the turned part of the 
horns 6; a pin or pivot ¢ is fitted in the boss of the pattern c, to which 
it is held firmly by a screw f and washer g while the sand is being 
rammed in, and this pin or print e is left in the sand when the 
pattern ¢ is withdrawn, forming a fixed turned metal centre to re- 
ceive one end of the core. Figs. 3 and 4 represent a section and end 
view of the core box, showing the method of making the core. The 
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bed h of the core box has a projection i upon it, which is the counter- 
part of the upper part of the pin e, Fig. 2, being turned to the exact 
size, and the axis of the core is formed by a hollow metal tube 4, 
which is bored out at each end (so that either end may be used) to fit 
in the projection on the bed, The core box h! is formed in two 
equal parts, with a faced joint, and stands on the bed h, which is 
faced up to receive it, and is thus held together at its lower end, the 
upper end being secured by a metallic ring /, bored out to fit the 
turned projection m; the top end of the core bar 4 is held and kept 
central in the core box A! by means of a three-armed clutch or 
claw n, the inside edge af the claws being bored to fit truly the 
metallic ring 4 the centre of the clutch being provided with a projec- 
tion 0, exactly corresponding with the one ¢ on the bed / of the core 
box, and also the pin ¢, Fig. 2. Thus the core box is held truly in the 
centre of the boss while the sand is rammed in. A moditication of 
this core box is described in the patentee’s specification. Tig. 5 
shows a plan of one half of the moulding bed with the pattern re- 
moved, the arms y of the wheel laid in position, and the moulding 
box a! on the top part filled with sand; and Fig. 6 is a half section 
of the same. The moulding box is bored out at the centre to fit on 
the outside diameter of the core, and the lower edge of the outside 
shell of the box is turned with a projection to fit truly into a recess 
on the upper and inner edge of the horns } of the moulding box or 
bed a. The moulding bed a is bored out at s to the exact diameter 
required for the rim of the wheel, and the parts t are faced in order 
that the arms y may lie flat and truly. The groove w is left in the 
corner that the sand may be easily cleared away. When the pattern 
of the boss is removed, and the pin ¢ is left in the sand, it forms a true 
and fixed centre for the reception of one end of the core, which sitting 
on the pin is kept true at its upper end by the centre of the moulding 
box al which again finds its exact place from the recess in the 
horns 6 of the moulding bed a. These horns 4 being accurately 
divided, keep the arms or spokes y at equal distances one from 
another, while the heads of the bed against which the arms on their 
outside edges abut keep them in a true central position. The metal 
is run into the mould in either of the larger divisions of the moulding 
box without a possibility of any part shifting. 


Coan ww Sourn Austraua.—By a notice in the last Government 
Gazette, the Adelaide government have renewed their offer of a reward 
of £2,000 for the discovery of a satisfactory workable coal tield in the 
waste lands of the province. Within three days from this qunaeney. 
ment the reward was claimed by a Mr. Wyman, and the propriety Me 
his demand will, of course, be immediately tested. It is said that the 
locality of the discovery is the Borthwick Ranges, extending from 
Nuyt’s Archipelago to Mount Hope, where there is reason to believe 
that the coal divides, spreading itself into two veins, one pointing 
the direction of Mount Dutton, and the other toa place known byt 4 
native name of Copio, The main seam is supposed to se oe of 4 
distance of from three to six miles from the seaboard. Copia 1s abou! 
20 miles from Port Lincoln. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CONDENSATION, ETC. 


Str,—My specifications, published lectures, drawings, and tables, 
with the several engines which I have made, varying in power 
from 4 to 100 horse each, with the numerous Jetters and expla- 
nations which have been published in the Mechanics’ Magazine, 
Mining Journal, ond Encuxesr will show that my labours in 
conjunction with steam and the steam engine have been, from the 
first, of the most comprehensive kind. They have not been con- 
fined to the condenser, the boiler, or engine, but have embraced 
ail these distinct mechanical appliances with all their appendages 
and matters of detail. They have not been confined to the adapt- 
ing of the steam engine to any particular purpose or country, nor 
yet to enable it to condense by the one element, but to render it 
suited to all purposes and countries, and to condense by either 
element, as circumstances may require; to generate steam with 
economy and safety, and so to use it when generated as that the 
greatest useful effect be obtained at the least expenditure of heat. 

So, likewise, my writings have dealt, not only with one branch 
of the subject, but have been employed in explaining, in a simple 
and popular form, theabstract principles, so as to show the con- 
ditions they suggest and demand, to obtain safety, economy, por- 
tability, and general utility in the universal application of the 
steam engine, 

{ am led to call the-reader’s attention to the comprehensive 
character of my inventions and labours from the detracting spirit 
that marks the eccentric movements of my opponents in this 
discussion ; as I now find “ Omnibus” endeavouring to disprove 
the value of my labours in the quarter he knows he cannot 
attempt to disprove my originality. And how fairly he does it 
the reader shall know in asfew words as I canexplain it. The 
uumber of air condensers which I have made amount, in all, to 
five, and they were all made before 1848, The one that 
4 Omnibus’ refers to was equal to the least power, and the most 
imperfect by far of any one of them; as from the first day it was 
started: an obvious defeet manifested itself, which rendered it 
comparatively a failure. In all my other air condensers, except 
this one, the steam entered at the top, and the condensed water 
came off to the air-pump from the bottom. But in the one 
“Omnibus” refers to the steam entered at the bottom and passed 
up the ‘axis of the condenser to the top, thence through the 
copper tubes n to the bottom, and so onward to the air- 
pump ; hence, if'will be seen that the condensed steam going to 
the air-pump had to pass out through the same revolving axis, and 
at the same end of it through which the uncondensed steam was 
entering. To effect this object a peculiar arrangement had to be 
made, which proved thoroughly unsuited to its purpose. In this ar 
rangement india-rubber was used, with the view of making the 
revolving joints air-tight ; this proved a failure also, and the air 
at times rushed in through this revolving joint into the vacuum 
to such an extent as to destroy the vacuum. To obviate 
this the india-rubber was liberally supplied with oil; this 
decomposed the india-rubber, and it, together with the 
oil, were driven into the condenser; and as I found when 
I broke up the condenser, which was seven years after it was 
taken down, the oil and india-rubber had completely stopped 
up a great number of the tubes. After this mischief had been 
done, and before it was taken down, the arrangement for con- 
veying the steam in at the bottom was abandoned, and the 
steam was conveyed in at the top; but we never could get the 
steam to act equally over the condenser; one part was cold 
when the other was hot; and if it be any satisfaction to 
“ Omnibus,” he has here my acknowledgment that I always did 
consider that condenser a failure. Practical men will readily 
see, that with tubes thus stopped up, and cold water in them, 
to burst with the frost was just what might/»be expected. 
But although the condenser was what I considered’a failure, yet 
the boiler — and: this imperfect condenser produced the 
following results, as stated to me by the owners of the engine, 
and which I communicated in a paper which I read at the 
Institution of Mechanical Engineers, Birmingham, in June, 
1848. As the paragraph is very brief, I will give it here, and 
the paper may be seen on referring to the printed proceedings 
of the Society. I should observe that I had read another 
paper upon the same subject at a previous meeting on 
the 24th of April, 1848, and therefore the paragraph commences 
as follows :—‘* Much was said at the last meeting about a com- 
parison in actual work. Since then I have been informed by 
Mr. Humphries, of Pershore, that with one of these engines 
made for him by me, and which is far from being so perfect as 
experience would now enable me to make it, he thrashed 50 
bags of ‘gardy’ cut wheat with 3 ewt. of coals; whilst a neigh- 
bour of his, with another engine, thrashed 30 bags of wheat with 
30 cwt. of the same quality of coal.” It must be borne in mind 
by the reader that in those days some of the portable engines 
were most extravagant in fuel. The coal used in both engines 
was Staffordshire slack. Now let any one make any deduction 
he pleases on account of the imperfection of the old kind of 
engine, yet there stands the fact of the engine thrashing all day 
with 3 ewt. of Staffordshire slack coal; and it must be remem- 
bered also, that in those days to thrash 50 bags of wheat so cut 
was considered a good day’s work. As some of your readers 
may be puzzled to know what “yardy” means, I may as well say 
that it is the Welsh mode of cutting wheat, by which all the 
straw is taken off the land in the sheaf, and not half of it in the 
shape of stubble, as is the custom now in many places ; and when 
cut in the latter manner, it does not ‘require half the power to 
thrash a like quantity of wheat as when cut in the “ gardy” 
fashion, or mowed. 

_ Before referring to the water condenser, which was not the 
air condenser cut down, as “Omnibus” implies, but a new one 
made purposely, I will finish my remarks upon air condensation. 

have four more air condensers to offer a few 1:emarks upon, 
and I will take them in the order in which they were made :—The 
first air condenser that I had which steadily and continuously con- 
densed the steam from the engine was made in 1841, at the first 
factory [ had in Coventry-road, Birmingham. The first en- 
gine 1 used, which was made here also, was a five-horse beam 
engine, of the Bolton and Watt construction, with injection con- 
denser, air-pump, parallel motion, and all the usual fittings of that 
pre of engine. With this engine I had a very strong cylindrical 

oiler of 3 feet 6 inches diameter, and 3-inch plates. To this 
engine was applied what may be called my first working air 
ore: It had much more surface in it than the one “Omni- 
us "refers to, and the average vacuum, as shown by the mercury- 
gauge, was sixteen inches. The exhaust pipe was, of course, dis- 
connected from the injection condenser, and the exhaust steam 
™ as I have intimated, conveyed to the top of the con- 
nae and the condensed steam came off in the shape of water 
me the bottdis of it to the air pump. The pressure of the 
a = the boiler was raised to about 40 Ib. on the square inch, 
used expansively in this engine. The air condenser, I should 
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say, was in this, and in all cases in which I have applied it, placed 
on the top of the engine house over the engine. It was with 
this engine, in the year 1842, that I proved by experiment that 
such an engine need only require one gallon of water per horse 
power per day for all purposes, inclusive of that to supply the loss 
which takes place at the stuffing boxes and leaky joints about 
the engine and boiler. To prove this fact I filled the boiler 
three parts full of water to commence with, and at the end of 
four weeks the water had sunk until the boiler was but half full, 
and by careful measurement was found to have lost just one 
gallon per horse power per day. The experience I have since 
had shows in an unmistakeable manner, that with good joints 
and good management this may be much reduced with steam at 
even 100 lb. pressure, or it may be exceeded by bad joints and 
bad management. 

This condenser continued in work until I moved into Broad- 
street in 1845, and during the time it was at work the one that was 
afterwards put up at the London Works was made. Having 
fully explained the results obtained by this second air condenser, in 
my letters given in THz EnGInekR, for February 12, page 132, and 
Tue Enctneer, February 26, pages 167 and 168, I will only add, 
that any man who, after the evidence given to the contrary in the 
letters referred to, can assert that my air condensers were, either 
scientifically or practically, failures, may be left to the common 
judgment of mankind, who sooner or later will comprebend the 
value of this as well as other parts of my labours, and in the 
end pronounce a just judgment. 

I therefore pass on to the fourth air condenser, as the third 
was the one “Omnibus” refers to at Pershore. The fourth air 
condenser was connected to the engine with two cylinders at 
right angles, both receiving steam direct from the boiler, with 
which I had so much trouble, and which led to my views on in. 
ternal cooling. This condenser was not so large as the one that 
was at the London works. The engine and it worked in a room, 
and when at work the temperature of the air in the room was 
generally 90 deg., and I have had it as high as 120 deg.; when 
the condenser was at work the air in the room had all the qua- 
lities of a hot stiff breeze when the condenser was revolving at 
the rate of 300 to 400 revolutions per minute, as this condenser 
was made to rotate faster than any of the previous ones ; but I saw 
no objection to its greatest speed. With the temperature of the 
room at 90 deg., and after the one small cylinder was removed, and 
a low-pressure cylinder of 14 inches put in its place, we got a steady 
vacuum of 20 inches, and by the brake, the power indicated was 
18 horse. The engine and condenser that were at work for ten 
months at the London works were brought and erected at the 
works in Broad-street, Birmingham, and continued in werk until 
I left there in 1849 for London. In the years 1847 and 1848 some 
progress was made in developing my inventions of 1846, and as 
the construction of part of it was a boiler, engine and air- 
condenser capable of working up to 40 horse-power, this 
engine was fixed and worked on the premises, and tested 
with the brake, and with steam at 165 lb. on the inch, 
and was found to equal 40 horse-power of 33,090 Ib., 
raised 1 foot per minute; that is, available power apart 
from friction; and the condenser gave a steady vacuum 
of 25 inches of mercury, and it was in all respects a much su- 

rior condenser to the one that was at work at the London works. 
This 49 horse-power was produced at an expenditure of 12 cwt. 
of Staffordshire coal per day of 12 hours, or 1 cwt. per hour, 
which is equal to 2°8 lb. of coal per horse power. But such was 
the determined opposition we met with, that it was clear to me 
as it was to those who were at that time connected with me, 
that nothing but a very large capital could make head against 
such prejudice and interest in such a matter. The two partners 
whom I then had, resolved to give it up; and, to cut a long tale 
short, I was unwise enough to take the whole responsibilities, with 
a debt of two thousand pounds, upon myself. i was obliged to 
pay this in six months: the taking of this responsibility upon 
myself I have ever since regretted. 

Placed in this position, with all that any human being could have 
in the way of practical demonstrations of the value of the principles 
involved in the use of air.as a. means equal to the end in view, and 
having thus put-the suitability of the mechanical means I proposed 
and adopted beyond the power of cavil ultimatelyto disprove, I did 
what prudence suggested I should do, namely, gathered myself up 
as close as possible, so as to defend myself as best I. could from 
my enemies ; and trusted to Providence that he would enable me 
to thread my way through the snares that beset me, \To this 
resolution is traceable my having been able to add to the value 
of my labours what has been added from 1849 to this day.. But 
to do this, necess#ated my destroying every air condenser I had 
made, and converting the metal into money. So now, “ Omnibus,” 
you have a full confession of the rise, progress, and fate of my 
air condensers, and, if it be any enjoyment to you, of the im- 
mense amount of anxiety and misery I have had to undergo for 
the privilege of being an inventor in England. 

By way of conclusion, I call the attention of “Omnibus ” and 
others to what the condensers had done before I destroyed 
them; and on this point let the columns of THe ENGINEER show 
how many engines of equal power, even to this day, have pro- 
duced as much power with so little fuel; and T can assert with- 
out fear of contradiction, that up to that time no engine of 
the same power had ever given as much power with less than 
double the consumption of coal that the engine at the London 
works did. Again, how many portable engines. in every day 
work use less than 6 ewt. of coal per day? I know the trial 
engines in the show-yards do it with less; but I know too much 
of the practical making and working of the steam engine, not to 
be fully alive to the value of the test to which they are sub- 
mitted when applicd to the commercial every day value of a 
steam engine in its consumption of coal for a given power. Ina 
word, I know that in the steam engine, as in other cases, the 
effect can only equal the cause employed to produce it. It very 
frequently falls below this, but it never can exceed it. 

Now, “ Omnibus,” I make this statement deliberately, 
that with my air condensers, boilers, and engines, made and 
mavaged by myself, in the same way as Watt was enabled to 
introduce his engines into practice, and enabled to have them 
properly managed, I will, with steam at 150 lb. on the 
inch, produce an increased available power of full 50 per cent. 
beyond what the best Cornish engine has done that has ever 
yet been made; and, if provided with such ample and suitable 
means for making my complete engines as our first makers 
possess to make the present complete condensing engine, I will 
prove to the world and to the benefit of England that, even with 
atmospheric condensers, such engines, boilers, and condensers can 
be made for less money (and yet allow as good a profit to the 
makers) than any good condensing engiues with their boilers and 
appendages, as ordinarily constructed; and thus, in addition 
to the saving of millions of pounds sterling per annum, save scores 
of human lives per annum, now sacrificed by boiler explosions. 

Having said so much on condensing by means of air, it is 
necessary, to prevent misconception, for me to state that as well 
in the Cornish engine as any other, I should use water when- 
ever it could be obtained forthe purpose of condensing the steam. 
Although I could make air condensers for engines above 50 horse- 





power, at £5 per pr ye cere: which Mr. Spencer gives as the 
price of some kind of water-condenser with which he has had to 
do (he leaves us entirely in the dark as to its peculiarities) ; 
my water condensers would cost much less per horse-power 
for engines above 50 horse-power. 

When my condensers come to be candidly examined and well 
understood, both as to cheapness and simplicity of construction, 
and, notwithstanding what “Omnibus” says to the contrary, 
also in their simplicity, efficiency, and durability in action, I can 
on all these points, safely commit them to the correct and 
honest opinion which mankind always forms of such things when 
interest and envy’s detracting influence are hushed in the grave. 
But “Omnibus” implies that my water condensers resemble 
Hall’s. They do, so far as being placed in water, and so do all water 
condensers, I presume. So did Hall’s resemble Watt's, aud Watt's 
resembled Newcomen’s, as he (Newcomen) condensed the steam 
in what may be called a tube with water in a cistern or casing sur- 
rounding his cylinder. But here the resemblance ends between 
mine and Hall’s, and I may say all others, so far as I know, tho 
manner in which my condenser is designed and made being pecu- 
liarly my own. So also isthe principle upon which its best action 
depends, and without which I, like others, should have failed in 
condensing the steam by the air in a manner suitable to the 
wants of the steam-engine, and to the production of a vacuum, 
although I connected high pressure and expansion along with it 
as an essential condition to that improvement in the steam-en- 
gine which I proposed to accomplish, and which I have accom- 
plished. ; 

“Omnibus” proposes a shaft and fan : he will find among my 
writings that I have informed the public long ago of my own 
experience with this mode, which was a failure; and in my 
fourth lecture, which is exclusively devoted to the examination of 
the injection mode (Hall's mode) and my own mode of condensing 
steam, my views are fully exvlained, and therein will be seen 
the spirit and manner in which I treated Mr. Hall and his in- 
ventions when dilating upon my own. 

But I may state here what I do not recollect having 
stated before :—That when returning from London to Birming- 
ham, on the sealing of my first patent, I happened accidentally 
to meet Mr. Hall in the same carriage into which I got, and, in 
course of conversation, he told me very positively that be kuew 
my attempt to condense by the air must prove a failure, as he 
had originally determined to accomplish it, and for that 
purpose he had tried the fan and a variety of means for moving 
the air against the condensing tubes. But he was then convinced 
that the thing was not to be done, and, therefore, he advised me 
not to spend money upon what he knew was not possible to be 
done. This, coming from such a quarter, would have dis- 
heartened me, had [ not before then tried the means with which 
he failed, and found my experience to accord with his; but 
having also tried the means by which I succeeded, and kuowing 
also by comparison of his experience in the matter with my own, 
that T was even then very far in advance of what he considered 
possible to be done, I was by no means disheartened, and the 
result has proved I was right. 


Pimlico, May 17, 1858. T. Crappock. 





SURFACE AND JET CONDENSERS, 


Sir,—Your correspondent, Mr. J. F. Spencer, does not agree 
with me in my remarks upon surface condensation, and states 
that I am in error when I say that the fault of surface condensa- 
tion does not lie in the arrangement of the apparatus; and, 
secondly, that surface condensation is not sufficiently rapid. 
The question is, can steam be condensed as quickly by coming 
in contact with cold metal tubes as it can be by a jet of cold 
water? Surface condensers have had many trials, and impartial 
judgment too. But the system of condensing that I have been 
trying to introduce for the last twelve years has never had a 
public trial; yet I believe it is thought the best by many persons 
besides myself. We are told that Hall’s condenser inaiutained a 
vacuum of 26 inches of mercury when the engine was lightly 
loaded. But the great drawback toa surface condenser is, that 
when the engine is loaded the condenser is overloaded. I feel 
sure that a vacuum of 29 inches of mercury can be obtained in 
my condenser. 

With respect to the “complication” of my “double system,” 
T must admit that there is an extra pump compared with surface 
condevsers. But from the sketch I enclose, you will see that, by 
my other mode of condensing by jet, this pump is dispensed 
with. In this latter plan the air pump has the injection to 
remove, whereas in the plan you illustrated it had not. I would 
inform “Omnibus” that, although I showed an ordinary air 
pump to my condenser, any other kind may be used, and | have 
employed an air pump of this sort but with India rubber 
valves, the speed of the engine being very great—180 revolutions, 
and consequently 360 exhausts in a minute, In this case a 
steady vacuum of 28 inches was maintained, and 29 inches when 
the air pump was newly packed, James SUTCLIFFE. 

[We have not considered it necessary to illustrate the second 
arrang t of cond referred to by our correspondent, as its 
difference from the first is easily understood.] 








RAILWAY ACCIDENTS, 

Sir,—The late railway accident near Nuneaton station forces 
upon my mind several important considerations, which may be 
thought worthy the attention of Government and the public. 
In the first place, there appears to be too inuch mystery made 
about the amount of momentum of a train, and also the neces- 
sary retarding influence that would be sufficient to overcome it 
upon an emergency. 

We are expected to be able to measure the momentum of pro- 
jectiles, and all other bodies that may be in motion ; and, 
provided we have the weight of a train-—how the weight was 
distributed—the number and description of the carriages-—the 
distance, and rates of speed from the last stoppage—the rate of 
progress when the steain was reversed—the distance run after- 
wards—the locality it had passed, and was passing through—the 
state of the weather, and the effect caused by the back carriages 
acting upon those in front—as also the power and condition of 
the engine, and the amount of retarding influence by brake- 
power, provided by the company in case of danger—I cannot 
perceive much difficulty in ascertaining a great deal more clearly 
than has ever yet been shown, whether the driver did 
his duty by reversing the steam, avd giving timely notice to the 
guards—whether they, and which of them availed himself of 
the utmost amount of brake-power under his control—and, 
lastly, whether the brake-power provided by the company was 
sufficient for such emergencies. 

If this mode of inquiry were instituted after every railway 
accident of this description, we should arrive at more satisfactory 
conclusions as to who were really to blame ; some more effectual 
means for prevention or remedy could be applied, and where 
neglect was proved punishment should be enforced. If what is 


already known respecting the power of brake-vans, to overcome 
the momentum of a train in motion, is not considered suffi- 
ciently reliable to convict men upon for neglect, a course of 
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experitnents should be made to obtain data, from which could 
be shown the amount of brake-power the guard of each brake- 
van could employ per minute of time, and per hundred yards of 
distance, to counteract the momentum of the train. 

The next consideration is—why was the van overturned? It 
appears that when the driver saw the cow on the line, he re- 
versed the steam and blew the whistle for the guards to apply 
the brakes; the engine sleckened speed. Now, if the guards 
had applied all the brakes then, and with all their force, surely 
they ought to have been able to keep the couplings tight, as they 
had some distanee to run before striking the cow, and so few 
cur’ ages to hold back; if they bad done so, there would not, in 
all probabiity, have been any accident to the train, The engine, 
by iis creat wegit, crusiied its way over and through the cow ; 
Lad the couplings been tight, that is, in their proper position, 
they .oull easily have withstood the strain, aud the carriages, 
havivg each a divect puil from either end, would have been suc- 
cessively drawn over the impediment; but by the couplings 
beiug slack, the butfer springs were all hard up; this alone bas 
as rong tendeney to throw carriages off the line; and upen the 
ven receiving a shock from the remains of the carcase, it was pre- 
disposed to turn over, and the couplings broke from receiving au 
unfair jerk aud twist. If the van had turned over upon the up 
jing, the back carriages, especially if there had been two or three 
times a8 many, would have cowe crushing up against and upon 
each other, aud bave caused an equally fatal accident, 


an eighth part of railway signalling is worked in conjunction 
with the electric telegraph; then supposing no more fitting 
persons to extend it throughout coul! be obtained than the 
average of last year, we should have 128 killed and 856 
injured from the defective working of the telegraph alone. It 
seems ridiculous to talk of general managers, secretaries, and 
superintendents, or railway eugineers, being arraigned before a 
civil tribunal to be publicly tried on account of “ defective 
arrangements” in the working of the electric telegraph system. 
It would seem as reasonable to talk of sending them to Hanwell 
for attempting to lay down exact and defined regulations for the 
working of a system as yet so little understood. 

If it be necessary to qualify and grant certificates and licences 
to river and Channel pilots, and mates of ships, is it not as 
reasonable that there should be some organised system of cer- 
tifying whether men are sufficiently qualified to be entrusted 
with the safe working of the telegraph ? 

The accident at Lewisham may be accounted for in this way: 
you take the responsibility from off the well-paid, vigorous 
engine-driver, and ; lace it disproportionately ou the under; aid, 
ill-fed, monotonous-lived railway signal-policeman. It should 
net be forgotten that the driver is in the foremost post .f 
danger, and has a mutual life interest with the passengers, 
beside twice the amount of wages at st ke to that of a signal 
man; keeping this in view, the London and North Western 
Railway Company have adopted a plan of working the telegraph, 
which says to the driver, “ Look out, there’sa train a-head.”” The 





But were the beakes applied directly after the driver blew the 
whistle‘ If so, why did they not produce more effect ujon so 
short a train? How do we know they were applied in time ? 
With the present arrangement of brake-blocks and signals by 
the whistle, cin we ever prove when they are applied in such 
caves? Nven if a teil-tale were app.ied to the brakes to indicate 
What power had beeu used Ly the guard, and for how long it 
had been applied before the accilent, bis defence wight then be, 
that ie did net hear the signal, and we should still be at bis or 
their meicy. 

dows aaprovements certainly ought to be adopted, for as 

Nivie powerful engines we used, greater speeds maintained, and 
longer trains made up, this class of accidents will become mure 
frequent. L mean by this class, accidents that will be unavoidable 
Whenever an cugine has to be pulled up suddenly ; that is, any 
distance with n 600 to 1,000 yards, according to the speed, 
Weislit, weather, &c., and the difficuity the driver way have in 
calling the attention of the guards to the emergency of the 
cae, teere wil always be the chance of somethiag vecurring 
to wand upon cailways rend ving it uecessary to pull up trains 
Within tu se cistanees; and whenever it dves occur, while the 
brakes wre so iusuflicient and so uncertain in their application 
afier novice is viven by the driver, the bulfers will be foreed up 
close, and the Couplings all slacked, when, from the tremendous 
reacting pressure caused by the rebound of the buffer springs, 
the siigutest upward ov one-sided jerk is quite sufficient to over 
turn ove or more of the carriages ; and when this happens there 
is the momentum of the back carriages, and the accumu- 
Jated momentum of the buffer springs which then acts as a blow 
and forces others upon them. 16 must not be supposed that 
the butters lessen ov absorb the momentuin; it is only collected 
and delivered with a violent shock upon that part of the train 
Which had given way, 

All this uncertainty and risk must continue until the driver 
or stoker has the means of applying, as a brake, the instant the 
steam is shut off, even betore it is reversed, a poweriul re- 
tarding influence simultaneously to each and every carriage 
throughout the whole train; the brake in acting calling the 
attention of the guards to what is required, and bow much 
force is requisite; this would stop the momentum of every 
carriage equally, holding them back and keeping the couplings 
tight, therevy causing the carriages to keep the line and help each 
other over any impediment, aud even should it be necessary 
to stop the train in 100 yards it could only cause the passengers 
upon the buck seats to be thrown upon those sitting on the 
front ones; this, it is to be hoped, would not be so fatal 
in its results as would now be the case in 1,000 yards. 

There is another thing I would mention while upon this sub- 
ject, which is that the flanges of the wheels should be made two 
inches deep instead of one inch; there would not be any more 
friction, as the rails can only act in the angle, there being the 
same slope up from the tyre to the edge as now ;_ by their acting 
inside the rails they may be quite clear of the chairs, which need 
only come up near to the top of the rails on the outside, as the 
pressure against the rails is from the inside. There does not 
appear to be auy objection to this alteration beyond having a 
few extra pounds weight of iron to pay for as first outlay, and 
yet it would give four-fold security to the public against danger 
from the whole or part of a train getting off the rails. 

J. W. Crare, C.E. 





Surrey-square, May 25, 1858. 


stn,—In the Appendix to Capt. Galton’s Report on Railway 
Accidents for 1857 there is a tabular account of all the acci- 
dents, numbering 424, to passenger trains, for six years; from 
which it ap;ears that the total number of killed was 163, and 
injured 2,375, making a grand total of 2,538. These figures 
(referring to passenger trains only) admit of the following ciassi- 
ficatlon ;— 











Killed. Injured. Total. 
253 Collisions es a oe 92 e 1,011 - 2,003 
82 Trains running off the rails... 40 ee 229 ‘e 
25 ditto through po.nts being wrong 12 oe 125 ae 
48 Axies, wheels, and machinery 
breaking a “ & ae 62 oe 
16 Couplinzs breaking, bursting of 
builers, &e. .. ee ee 7 s 48 - 
au4 a1 ee 404 ee 536 
Total killed and injured by passenger trains in 6G years... 2,538 


From the foregoing, it appears that about 80 per cent. of the 
deatlis and injuries have arisen out of collisions alone. Of these 
about four-fitths occur at stations, junctions, or sidings, and 
within the fixed signals; and one-fifth by trains running into 
each «ther whilst travelling. 

In the year ending December, 1857, there were 17 persons 
killed, and 538 injured, by collisions of passenger trains. In 
the appendix to the report (tables D, FE, F, G,) it is estimated 
that 328 injuries to persons “ would not have occurred had the 
line been worked by the electric telegraph,” but, unfortunately, 
on the other side of the question, there were 16 out of the 17 
killed, and 107 out of the 538 injured, arising out of the 
mistakes of the telegraph signalmen, or defects in the instru- 
ment, &c., which, if deducted from the ordinary casualities, 
leaves i killed, and 431 injured. It isastriking cireumstance, that 
only one death took place in the list of collisions to passenger 
trains during the year, upon the ordinary system of signalling, 
and one which shows how cautious the railway compaaies ought 
to be in extending the telegraph signals, before a fitting staff of 
persons can be properly trained for such responsible duties. 


South Ea-te:n plan says to the driver, “ All rizht, go a-head.” 
Whatever may be added to, or improved upon, the following 
from the pen of Capt. Tyler, in his remarks upon Capt. Huish’s 
letter, is a cardinal point :—‘ Whatever system of working be 
adopted, it is in all cases necessary to give unmistakeable warn- 
ing toa driver, at such a distance froin a point of danger, as 
shall enable him to step his train before reiching that point of 
danver; and if this be not done, the best chance of safety cannoz 
be affurded.” 

It is a remarkable fact. that a station agent or signalman does 
almost invariably see beforehand that the smash is going to take 
place just wien it is too late to send a man back far enough 
with detonators. Tee Enainerr, of July 3rd, 1857, in com. 
menting on the fatal collision at Lewisham, writes, “ How, then, 
is such an accident as this to be prevented? It may be done in 
several ways, although we acknowledge some time and care 
mus: be given to the details before the arrangements could be 
perfected. There might be fixed along the line at short inter- 
vals very simple apparatus, which could be thrown out by a 
person some hundreds of yards from it, and whieh would either 
operate upon the whistle of the approaching train, or even, if 
necessary, cut off the steam” A whistle, or bells, or detonating 
signals, might be operated upon by wires, but cutting off the 
steam seems a step too far, as, if reasonably practicable, it might 
as well be applied at once, to putting on tne brakes, aad thus 
run into the other extreine of taking the responsibility of the 
drivers and guerds altogether, OBSERVER. 





Sir,—TI was much gratified in reading your observations of 
April 9th on “ Railway Accidents,” and would fully endorse your 
remark “ that the efficient management of “railways would be 
greatly increased if a little of the statutory stringency were 
applied to the superior as well as inferior officers.” It is high 
time that railway boards and high oflicials should be made to 
feel their due responsibility aud penal liability for accidents 
which may be prevented by the use of properly effective signals. 
J infer, from statistical information I have lately seen, describing 
the nature of accidents for the last six years, that there are 
engineering responsibilities about the fixing of distant wire 
signals, and the neglect of using detonating signals; and it 
appears to me that there is great wrong and neglect somewhere. 
Hoping you will continue your endeavours to bring “ superior 
officers” to a right sense and proper discharge of their duty—as 
on them depends sv much the safety of the public—I beg to sub- 
scribe myself A CoMMERCIAL TRAVELLER. 








Str,—I perceive in the last paragraph of the article in your last 
number, relating to the Nuneaton Railway accident, an allusion 
made to the “ cowcatchers” used on the American engines—ne- 
cessitated, I am aware, by the almost total absence of fences on 
the lines. 

Now, Sir, I perfectly agree with you in your opinion that they 
are appendages which do not by any means add to the appear- 
ance of the engines, but yet I think that, if they are to be applied 
at all, something might be devised which would answer the pur- 
pose intended, without, at the same time, interfering, in any 
great degree, with the general beauty of the side elevations of 
our English locomotives. With that end in view I would suggest 
that the ‘* coweatcher” should be attached to the buffer beam 
by hinges, which would allow it to be doubled up, so that it 
might rest against the smoke-box when not in use. It might be 
so arranged that the driver, when seeing any cattle or otherwise 
ahead, might, by pulling or pushing a handle within his reach, 
let down the “coweatcher” ready for use. There would, of 
course, be stops placed, so that it could not fall low enough to 
touch the rails. If it were thought necessary the driver might, 
at night or on a foggy day, when he could not see ahead, keep it 
permanently down, so as to be ready on an emergency. I think 
that by this arrangement, when it was doubled up, the general 
“lines” of the engive would not be greatly altered, at least not 
so much as in the American locomotives, VERITAS. 

Badbury-hill, Swindon, May 24. 





BREAD AND ALUM. 
Str,—The discussion which may take place on this subject I 
hope wiil prove useful. Passing by, for the present, the paper 
read by Dr. Odling before the Society of Arts, I will endeavour 
to reply to your correspondent, “ P.,” page 389. 

I beg leave to say that I do not “ignore the fact that the 
finest bread is everywhere made with the best flour, whether 
alum is used or not.” The bigh priced bread at the west end of 
London, [ am told, is made from fine flour without alum; but 
this flour is made from picked wheat, and selected, and carefully 
ground, Practical knowledge, regardless of the cost of materials, 
ought to muke fine bread, but working men with large families 
cannot afford to buy it, and thus it is that they eat bread and 
alum. But it does not follow because fine bread is light, and 
white, and high, and will separate in the oven without alum, 
that it is the richest and most nutritious in all cases. It may 
be, in many cases, the best kind of bread for those who drink 
wine and eat plenty of meat. Bread rich with giuten, highly 
fermented and kneaded, but more difficult to raise and part in 
the oven, is not required in such cases, and may be objection- 
able. Stomachs overcharged with meat, and fat, and wine, 
naturally crave for a plain light bread in which the starch and 
the gluten have suffered little change in the dough, and thus it 
is that what is one man’s meat is another’s poison. 

Mr. Fitzgerald has stated a fact respecting the excessive tritu- 





To illustrate the consequences, let it be supposed that at present 


ration of flour (page 389) ; indeed the whole of his letter sup- 











ports many of the arguments I have urged. In giving another 
explanation why fine soft flour is injurious, we must bear in 
mind that alum, like lime, makes water hard. One grain of 
sulphate of lime (plaster of Paris) is said to render 2,000 grains 
of soft water hard. Water, then. impregnated with alum or 
lime, has not the power to saturate the fine particles of starch 
and gluten as soft water has. If a loaf of bread, made from 
hard spring . ater, without alum, preduces a high compact loaf, 
another loaf made with the same fine silky flour, and by the 
same process, with soft water, may be a flat loaf; it may be 
heavy, also, depending upon the softness aud also upon the 
quantity of water used, or, as the French author says, “ work- 
ing moist” (page 389, column 8). As one measure of rice 
requires rather more than two measures of water to make it soft, 
so does flour require a large quantity of water to develope a 
saccharine muci aginous substance, But there is this important 
difference, -vice in grain, or even granulated, requires time to 
soak and boil before it becomes soft, while white flour is at once 
converted into a mucilage by boiling water. It is absolutely 
necessary, then, that bakers should have some dry gi anulated 
flour to resist the action of the water, the ferment, and the 
kneading, And it is of the greatest importance to see that the 
ferment, the process, and the manipulation be of such a nature as 
to counteract any deficiency in the flour; and the flour to com- 
mence with ought to be of the best or most suitable kind. 
For inst» ace, fresh flour from new wheat reqnires an old, strong, 
pungeni ferment, and old flour a uvew, fresh, vinous ferment. A 
good start is the main thinz, as in breeding, and the breeding 
in-and-in systein should be avoided. M. Mége’s system of fer- 
menting is based upon this innate principle, but on several 
accounts I believe bis mode of manipulation will never become 
general. I prefer merely drying up with the coarse rough flour 
at the latter end of the process, that the mucilage and cerealin, 
and the fine bran may absorb and retain the products of the 
fermentation, 

In Jamaica, where 700 barrels of flour per week were baked, it 
vas fonnd necessary to carry out the plan of changing the mate- 
rials to a very great extent, Several pockets of hops from different 
parts of America were always in use, and ten barrels of flour 
each, with different brands properly selected, formed a mixture. 
By these precautions, and working the dough with granulated 
flour, a vinous ferment was kept up, and a light nutritious food 
was made, combining in the loaf bread and wine, bread and 
butter, and not bread and alum, however “ unfounded” and 
“Judicrous” it may apjear to your correspondent “P.” What 
you can taste and smell, and what nourishes, cannot be refuted. 
But I will try to satisfy “ P.” in another way, and perhaps more 
in unison with his own mode of reasoning. After dough is made 
quite stiffand it becomes moist, what produces the moisture / 
Is it plain water, I ask? Can carbonic acid gas be produced 
without a spirit, and perhaps some liquid acid generated at the 
sune time? If, then, a spirit is produced, and more flour added 
to this moisture and well kneaded, does not the flour absorb 
the gas and the spirit? And with the quantity of sugar, and 
mucilage, and gas in the dough, may we not, by way of giving 
importance to the process, compare it to bread and wine? 
Even the mixture of such materials, weil kneaded, without any 
liquid acid being generated, would, to some extent, act on the 
gluten so as to change a portion of it into an oily fatty substance, 
just as nitric acid applied to lean meat converts it into a fatty 
substance. In truth, the whole is a ripening process—heat, 
moisture, and oxygen being absorbed as in the ripening of 
fruit. 

“The fermentation of bread has nothing to do with beer as 
regards the main result.” so says “ P.” (col. 2.) Granted; but if 
brandy is put into a pudding it must be admitted that its taste 
is altered and its stimulating property increased, It will there- 
fore be wrong to insist that a mechanical action alone is effected 
by fermenting dough. In the country of palms, which Linnieus 
thought was the first abode of our species, the provision of 
nature, in a beneficent manner, is exhibited in the cocoa nut 
tree, in which the fruit is in different stages of maturity on the 
same tree. But in more temperate climes seeds and grain con- 
stitute the food of man, which can be husbanded up for years, 
and converted at pleasure into food and drink, having the 
stimulating properties of fruit. The substance of fruit varies 
as it matures, so does dough. In both cases the sugar increases, 
the woody fibre or starch decreases, and the water decreases. 
Heat produces saccharine matter in fruit, and fermented dough, 
mixed with warm water, and kept warm some time, generates 
sugar and a vinous ferment. é 

How can M, Mége’s system be “essentially the same in prin- 
ciple to the use of alum.” (See page 389, column 2.) <Accord- 
ing to my reading, if my memory does not fail me, the alum 
hardens the cerealin, while M. Méze’s system of fermenting con- 
verts the soluble parts into spirit and carbonic acid gas, partaking 
of the nature of the original ferment jiret produced from grape 
sugar aud yeast. But this very important principle of first 
getting a good ferment is practised by many bakers in a shorter 
mode. Why destroy that which is decidedly wholesome by a 
tedious, long, moist ferraent, or render it tough by alum if the 
cerealin can be disposed of in a more profitable manner? At 
this very time oats are nearly as dear as wheat, weight for 
weight, but taking the quantity of flour in each they are dearer ; 
and if a gentleman wishes to give his horse a bran mash, the 
horse loses the soothing effect of the cerealin, the miller having 
tooled it, which he sells to the baker in a mutilated state as fine 
flour; and to crown this state of things a pretence is got up 
that alum is necessary and not objectionable! O tempora/ O 
mores! What ignorance aud false economy! Surely this may 
be called the peany wise and pound foolish system. 

The very important chemical discovery or announcement of 
M. Mége, that the substance under the bran is not substantial 
gluten, but a soluble nitrogenous substance perhaps predisposed 
to change, is well timed. The value of the announcement from 
such a quarter no may can compute, for it will teach millers 
how to grind, which I have not been able to do in a quarter of a 
century. But may not cerealin have increased of late with the 
introduction of new varieties of wheat and with high farming? 
Are we not justified in supposing some cause? There must be 
some reason why the old chemists called it gluten. 

Dr. Gilbert will see, Iam sure, that though it is difficult to 
raise dough made up with fine silky white flour, rich in gluten, 
the difficulty vanishes if granulated flour be added. Dr. Gilbert 
must also bear in mind that some wheat naturally grinds up 
into granules, and generally of a yellowish cast, while other sorts 
grind up soft and of a blue white, and yet the amounts of gluten 
in them vary but little. In different localities the gluten in 
wheat varies much in this quality as well as in quantity. The 
country round about Baltimore and Washington produces wheat 














| very rich ia gluten, grinding up soft and white, which renders 


it difficult for housekeepers to make up into light bread, and the 
consequence is, that those who bake at home use Ohio or 
Genessee flour, which generally breaks up intd@granules and of 
a yellow cast. It is the same in different sections in this coun- 
try. And I have been told that old women in Spain actually 
pick out, by hand, the different sorts of grain, that the miller, 
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who is the baker, may grind them separately, and all travellers 
testify to the incomparable richness and goodness of the Spanish 
bread, which is made in the interior. Flour rich in gluten will, 
if treated properly, make the most delicious bread. 

Such a year as 1816 for harvesting grain would be a great 
national calamity, and we ought to be prepared for such an 
event. In that year boys at school used to throw their bread 
against the wall, and there it stuck. According to the experi- 
ments of Mr. E. Davy, Professor of Chemistry to the Royal 
Dublin Society, carbonate of magnesia stands at the head of all 
mineral substances to correct the ill effects of sprouted wheat. 
The following is an extract from a document drawn up by a 
commission of members of the Royal Academy of Sciences of 
France, in 1816 :—“ With regard to the foreign substances, such 
as alkalies, magnesia, alum, sulphuric acid, vinegar, sulphate of 
iron, gums, &c., which have been used for ameliorating flour, 
the members of the commission admit that some of them are, in 
a slight degree, useful. But they consider such additions unne- 
cessary when simple drying of the grain succeeds.” 

Every flour mill, then, ought to have a ventilating shaft aud a 
drying apparatus under perfect control. This is one of the first 
steps to take if bread is to be made up without alum, The 
effects on the grain, the grinding, and the bolting of the flour 
would be admirable. The mode of drying grain in vertical 
brick spouts, formed in the walls of chimneys, as named in my 
last communication, will be understood by the following brief 
explanation. 

Suppose a ventilating shaft, about 8 feet by 11, placed in the 
centre of a flour mill, 38 feet by 42, there would then be ample 
space left for the whole of the apparatus and boilers of a double 
self-acting steam flour mill of 50-horse power. The radiation 
from the chimneys of two 25-horse condensing steam engines, 
and the heated air from the air surface condensers ot the same, 
would be sufficient to dry the whole of the grain, however damp 
it might be. By drying wheat in a current of dry warm air, or 
by allowing it to descend slowly through warm brick spouts into 
elevators, the excess of temperature in the grain would be kept 
down by evaporation, and thus the moisture expelled without 
injuring the grain; and connecting elevators to such a drying 
apparatus, a constant motion, easy of regulation, might be 
obtained, and the prepared grain conducted to any compartment 
without bodily labour and without cost of fuel. 

It will be in vain to ask millers to dry their damp wheat on a 
common kiln; and if they are not provided with an economical 
self-acting drying and ventilating apparatus, something like the 
one just described, they will grind wheat as heretofore, in a 
muggy atmosphere, without drying it, to the injury of everybody 
and everything. Ventilation, and making the air of a flour miil 
dry by dried porous bricks, &c., introducing air passages in the 
outer walls, and forming vertical porous tubes in the walls of a 
central ventilating shaft, form no part of the apparatus of 
modern flour mills. 

Having received letters respecting the conical flour mill, and 
the progressive system of grinding, I will, with your permission, 
reply to them through THE Enainrer; and in doing so will 
make an extract from a paper drawn up some time ago, comparing 
the conical mill with Harrison’s American grain mill, both being 
driven on the “fixed irons” principle, and both applied to the 
progressive principle of grinding wheat. 

“The first thing which strikes the minds of millers and com- 
mercial men, not used to mechanical combinations, is the com- 
plexity of the construction of the conical mill. 

“Tn Harrison’s American grain mill, the contrivance of an ac- 
complished machinist, unfettered by millers’ notions, the first 
thing which impresses one is, the simplicity and strength of its 
construction, by which a large amount of work may be done on 
one pair of stones, without injury to the mill or the flour. 

“In the conical mill the introduction of a sieve and brushes 
between the top and bottom mill, though it does appear in its 
proper place, is not so convenient and effective for one reason— 
the granulated flour obtained from the top mill is afterwards 
mixed with the meal of the second grinding from the bottom 
mill, and dressed over a second time, requiring elevators. 

“Tn Harrison’s mill, applied to the progressive principle, the 
combination of a double eievator and a double bolter, and a 
duster, is more convenient and effective on a great scale. For, 
instead of rebolting the granulated flour from the first grinding, 
which is, in this mode, seven times more than the softer article 
from the second grinding, the smaller quantity of softer flour 
only is rebolted. This soft flour, having passed through a fine 
mesh, will be sure to go through a coarser mesh, which is anim- 
portant consideration. But, if desired, the second grinding from 
both these plans may be kept separate, and mixed by the baker 
or miller. By this arrangement twenty or thirty bushels of 
wheat per hour may be ground on one large pair of stones and 
its auxiliary pair. 

“Tn the conical mill both pair of stones are of the same small 
size, and, consequently, not so much flour is obtained from the 
first grinding; but if only half the flour is granulated and 
secured, it is an advantage and a saving of power. 

“Tn using a small auxiliary mill, as in Bonnell’s flouring pro- 
cess, to clear up the middlings and bran, this process secures 
better grinding and bolting, as the stones and bolts may be 
suited to the article. In grinding close, especially foreign grain, 
much of the husk is cut up into minute specks, which require a 
finer mesh, and very much more bolting surface. This has 
thrown the miller into a world of difficulties, and the baker into 
the use of alum.” 

It will be proper to state that both these parties have struck 
out an entire new mode of mounting the mill-stones, by which 
the bottom stones are driven on “ fixed irons,” so that the stones 
may revolve with great rapidity, without abrasion—an important 
circumstance. Henry Pratt. 

Reading, May, 1858. 
Sir,—With reference to your observation respecting potash-alum, 
at the foot of my letter in last week’s Enarnerr, I have to 
observe that I specified potash-alum, because ammonia-alum, 
which is often used in bread making, becomes decomposed in the 
process of baking; whereas potash-alum, unless used in very 
small amount, is not wholly decomposed by that operation. I 
have had no opportunity of personally obtaining information 
upon the present market supply of alum, but your statement 
respecting it is not verified by my own experience, as the first 
sample of alum obtained at an oil-shop proves to be a tolerably 
pure sulphate of alumina and potash. I am aware that ammonia 
salts have, to some extent, replaced the sulphate of potash and 
chloride of potassium formerly used by the alum maker; but-I 
am nevertheless satisfied that potash-alum is not only a common 
article of commerce, but that it is, or has been, in many cases, 
employed in the manufacture of bread. 

In Muspratt’s “Chemistry,” p. 151, I find:—“The alum in 
this country usually contains potassa; that of France, ammonia, 
or potassa and ammonia.” 

Again, p. 152:—“The greater portion of the alum in this 
country is manufactured from alum-slate. * * ® Many of 
the alum-slates crumble to pieces, or suffer disintegration on 
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exposure to the air; their sulphur becomes gradually converted 
into sulphuric acid, by absorbing oxygen from the atmosphere, 
while, simultaneously, the iron is sesquioxidised, and having in 
this state a very feeble affinity for the sulphuric acid, parts with 
the greater portion to the clay, which is thereby converted into 
sesquisulphate of alumina, and this, when combined with sul- 
phate of potassa, constitutes the alum of commerce.” 

And, p. 143 :-—“ Two alums only are applied in the arts ; these 
are composed of sesquisulphate of alumina, in combination with 
sulphate of potassa, or sulphate of ammonia, orboth. * * * 
The first of these, potassa alum, is simply called alum amongst 
practical men, whilst the second variety is distinguished by the 
name of ammonia-alum.” 

Can the alum market have changed so materially since this 
was written as to render potash-alum of rare occurence in 
commerce ? Desmond G, Firzcera.p, 

{Notwithstanding the authority of Dr. Muspratt, we must 
differ from our correspondent as to alum of commerce being 
potash-alum, and would advise him to extend his inquiries be- 
yond a single oil-shop, as well as to consider the proportion 
between the quantity of alum used in making bread and the 
amount of soluble phosphates in wheat flour, with the view of 
determining the extent to which the alum so used may escape 
decompvsition of the kind produced by those substances.] 


HYDRAULIC TELEGRAPH, 
Str,—I beg to submit to the scientific public, through your 
columns, a new plan for a submarine telegraph. . 

I propose to take a small gutta-percha or other tube, and lay 
it across the bed of the sea, and place both ends at the same 
height above its level. Connected with this tube, at both ends, 
I propose to place glass tubes, standing perpendicular, five or 
six feet high, and divided into corresponding signs, letters, or 
figures, the one glass tube being an exact copy of the other, avy 
addition made to the weight of water in one glass tube must 
divide itself to the two; and at whatever letter or sign it may 
stand in the tube immediately at hand must have a correspond- 
ing position in the distant tube. 

By pressing down the water in either of two cylinders, com- 
mencing respectively with the glass tubes at each end of the 
horizontal tube, the water rises to any letter in the tubes, or 
falls, by withdrawing the pressure, merely by turning the 
handles of screw pistons to the right or to the left. 

A bell might be placed on the top of the tubes, which could 
be rung by the water to draw the attendant’s attention to the 
message. Instead of the letters or signs being placed vertically, 
they could be placed on a dial, and wrought like a barometer, 
with dial plate and hands, D. Mackay. 

69, Montrose-street, Glasgow, May, 1858. 


[Your proposed hydraulic telegraph could of course be carried 


out for short distances, but we think the friction of the water in | 


very long tubes would render such an arrangement a very slow, if 
not impossible, means of communication ; nor can we understand 
what advantage it would have over an electric telegraph. We re- 
member to have seen a telegraph of the kind you propose at work 
many yearsago on a railway ; we think, but we are not sure, on the 
North-Western, from Euston-square to Camden Town, when 
the ropes were used for hauling up the trains, and in the tunnel 
at Liverpool. In these cases it answered well enough.] 





VENTILATION OF SEWERS. 
Srr,—I wish to make a few observations in further explanation 
of my letter upon the ventilation of sewers, which appeared in 
Tne Encrineer of last week, page 387. 
I advise the construction of passages between and through the 
sides and roof of the furnace, to admit sufficient fresh air when 


requisite to maintain perfect combustion; as also that flaps | 


should be placed in the elbow-pipes communicating from the 
sewers, to shut off the vapours from them if necessary. This 
arrangement would give the stoker absolute command of the fire 
at alltimes. When the fire is first made he must keep back the 
vapours, and supply it with fresh air; first through the fire bars 
below, and afterwards from any of the passages above, as dif- 
ferent parts of the fire required the blast, until he had obtained 
a fierce heat; he should then shut off the fresh air passages and 
open the flaps in the elbow-pipes, to let in the vapours again. 
Should the fire, from any cause, become dull, he could shut off 


the vapours, and, by admitting fresh air to any and every part | 


of the fire, blow it up to a white heat in a few minutes. 

It would be better that the Government regulations should be 
carried out to their fullest extent—namely, to cover in all 
ditches, trap down all house drains and street gullies, and so let 
the exhauster have only accidental crevices to draw fresh air 
through. This would extend its influence much further in all 
directions, and afford ample supyly to change the atmosphere of 
the sewers so continuously, that it would in all probability 
maintain combustion in the furnace, without any extra fresh air 
through the passages; but if not, I would rather admit a little 
through these passages, as it might be required, than have 
openings into the sewers for a similar purpose, unless equally 
under the control of the stoker. 

I wish also to impress upon all who may be connected with 
this question, that a powerful draught will maintain more heat 
from a small fire supplied with the cheapest coal than can be 
obtained from another even ten times the size, and supplied 
with the best coal, which has only the ordinary draught. A 
locomotive furnace will generate 1,200 cubic feet of steam at 
120 lb. pressure from 12 cubic feet of fire. How many cubic 
feet of fuel would be required to produce the same result in a 
marine furnace? The plan I have proposed offers a more 
powerful exhaust than can be obtained by the blast pipe of a 
locomotive, thereby dispensiug with the high chimney shaft 
otherwise necessary, and maintaining a fire that would not only 
burn any vapours from the sewers, but burn them with the least 
expensive description of fuel. This is the great question—the 
constant expense of maintenance after the first outiay is made. 

The ease with which the products of combustion can be con- 
densed and thoroughly washed before being liberated into the 
atmosphere—as explained in my last letter upon this subject, the 
importance of which, as a second ordeal, can be pointed out by 
any experimental chemist—is another great advantage over any 
of the plans that have been proposed. J. W. Crarg, C.E. 

Surrey-square, S.E., May 24, 1858. 





RAILWAY INTO SuEERNESS Dockyanp.—The Lords of the Ad 
miralty have directed the authorities at Sheerness Dockyard to repori 
upon the desirableness of having a branch railway into the dockyara 
to be connected with the Sheerness and Sittingbourne line. 

Streamers For TurkKey.—Four handsome steam-vessels, built by 
Messrs. J. and R. White, of Cowes, for service in the Turkish water-, 
have been handed over to the proper authorities. They are al 
schooner-rigged. Of the ten ships intended by the Turkish Govern- 
ment to carry out the Treaty of Paris, four of the number are abou 
being built at Messrs, White’s establishment, at Cowes, namely: two 
corvettes of £00 tons each, one dispatch screw-guuboat 610 tons, and 
a gunboat of 200 tons. The other six are to be built in London. 


GEOLOGICAL SOCIETY OF LONDON. 
April 14, 1858. 
Prof. Purturrs, President, in the Chair. 


Tae following communications were read : — 

1. “On the Occurrence of Graphularia Wetherellii in Nodules 
from the London Clay and the Crag,” by N. 'T. Wetherell, Esq., 
M.R.C.S. Communicated by the President. 

The author, having briefly explained the form and general 
characters of the Pennatula-like fossil named Graphularia 
Wetherellii by MM. Milne-Edwards and Haime, described the 
circumstances under which he had lately found portions of the 
stems of this coral traversing nodules in the London clay of 
Highgate. The nedules are of various sizes, and vary from a 
cylindrical to an ovoidal shape. Mr. Wetherell having also ob- 
served unmistakeable fragments of the same Graphularia hold- 
ing the same relative position in nodules from the red crag, 
differing from those of the London clay only in having been 
more rounded and polished by aqueous action, brought the 
subject before the Society as a link in the chain of evidence of 
the so-called “coprolitic’’ or “ phosphatic”’ nodules of the red 
crag having been to a great extent derived from the destruction 
of the London clay. The author also offered some observations 
on the structure of other nodular bodies in the London clay and 
in other deposits. 

2. “Ou the Extraneous Fossils of the Red Crag,” by S. V. 
Wood, Esq., F.G.S. 

In pursuing his investigations us to the geologic age of the 

crag, the author found it necessary to decide as to what are the 
| “derivative” fossils which are mixed with the native fossils in 
this deposit. This has been a matter of some difficulty. Mr. 
Wood enumerates the following genera that may have supplied 
species or specimens to the red crag :—Chama, Cardita, Asiarte, 
Cyprina, Isocardia, Limopsis, Turritella, Vermetus, Cancellaria, 
Terebra, Voluta, and Pyrula ; and he observes that out of 240 
| species of mollusca found in the red crag, and belonging truly to 
}a modern tertiary period, forty, or, perhaps, fifty, might be con- 
sidered as derivative fossils, though, possibly, sme of them may 
have lived on from the period of the lower to that of the upper 
|or red crag. Some few extraneous fossils found in the red crag 
| appear to the author to have been casts of shells from some 
freshwater deposit, probably of old tertiary cate, but of which 
| no other trace has been recognised. Mv. Wood regards the relics 
of terrestrial mammals found in the red eregs as extraneous to 
| that deposit, as well as the Cetotolites or relics of whales. 
| mains of two species of //yracotherium, originally derived from 
the London elay, have occurred in this crag ; also a too h said to 
be of a Coryphodon. The remains of Ursus, Canis, Valpes, Felis, 
Trogontherrum, Mastodon, Rhinoceros, Equus, Sas, and Cervus 
have been derived from some upper tertiary deposits; but Mr. 
Wood is uncertain whether the crag relies of Hippotherium and 
| Hyanodon may not have come from some middle tertiary beds. 
The remains of Bulenodon certainly were not derived from the 
London clay, as has been suggested, but, with the Delphinus, 
have come from tertiaries of a jater date. Crocodile, turtle, and 
snake remains, fossil wood, crustaceans, and mollusca have come 
from the London clay. Many of the fish remains are London 
clay fossils; b .t some have been washed in from beds similar to 
those of Brackleshaum ; and some, including the teeth of Carcha- 
| vodon megalodon, have apparently been derived from middle 
| tertiary beds not existing now in this area, Some chalk fossils, 
jand several fossils from the middle oolites, have also been 
collected in the “phosphatic beds.” Mr. Wood described the 
| relative proportions in which the different derivative fossils 
| occurred, and made some remarks on the general characters of 
| these beds. He observes that, probably, no locality more nearly 
| represents the conditions of the red erag sea during the accumu- 
lation of the materiais of its bed than the existing Bay of Christ- 
| church, where the conflicting tidal currents mix the fossils of 
several beds with recent sheils. 

The papers by Mr. Wetherell and Mr. Wood were illustrated 
| by a large series of specimens. 

3. “On a Fossil Fruit found in the Upper Wealden Deposits 
| in the Isle of Purbeck,” by Prof. J. Phillips, M.A., Pres. G.S., &e. 

In one of the upper wealden sbales in the northern cliffs of 
Swanage Bay the author found a small imperfect spherical pyrit- 
ous seed vessel, about half an inch in length, which presented 
evidence of waving had eight meridional ridges, and an a; parently 
fibrous surface. After a careful comparison of numerous forms 
of seeds of monocotyledonous, gymnospermous, and dicotyledo- 
nous plants, the author considered that the specimen presented 
some analogies with dicotyledons of several groups, especially 
Euphorbiacee and Juglandacee 

‘The specimen was exhibited to the meeting. 
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VentiLation ov Traxsvort Suirs.—The Admiralty authorities 
have issued instructions to the efiect that all troop, transport, and 
convict ships, chartered by the Government, are in future to be fitted 
up, at the expense of the owners, with a ventilating apparatus (ships 
above 800 tons to carry two), to exbaust the foul air from the vessel's 
hold and "tween decks. ‘The apparatus is to be fitted with proper 
hoses, on the plan of Lloyd, Bracebridge, and Danks. 

Carraixs Westmacorr’s Porteutus Cuats axp Barnrer.—Ex- 
periments to test the strength of the portcullis chain barrier recently 
invented by Cuptain Westmacott, RE. were lately tried at Fort 
Awherst, near the Belvidere Battery, Lt was proposed to try what 
effect ashel woult have in destroying the barricr. Wath this view, 
an ordinary 8-ineh shell, filled with about 3 1b. weight of gunpowder, 
was suspended from one of the rings of the porteullis let down from a 
groove in the brickwork of the archway at Fort Amherst, In order to 
give increased explosive force to the shell, and also to prevent any 
mischief arising from the pieces flying about, the portcullis was 
securely covered by a double row of planks. Oa the shell being ex- 
pl.ded its effect on the chain barrier was most complete, a portion of 
the burrier, about five feet square, being torn away, and the sup- 
ports of the portcullis much damaged. It thas appears that although 
Captain Westmacott’s invention is a most valuable one, and of sulli- 
cient yielding force to defy destruction by means of the ordinary 
charges of gunpowder, yet when a comparatively small quantity is 
exploded in a shell the portcullis may be easily destroyed. 

Honarr Town Warerworks.—Great improvements have recently 
been efiected in regard to the water supply of Hobart ‘Town, Tasmania. 
The system of supplying the town by means of an aqueduct (says a 
local journal) was unsatisfactory and impracticable, and about the 
year 1844.an improved system was commenced by building a reser- 
voir and supplying the city through iron pipes. As the pipes were 
extended, it became evident that the reservoir was insatlicient for the 
required purpose; that it was too sinall, holding only 500 tons, or 
160,000 gallons. During the year 18.2 the present reservoir was 
commenced, and was completed in 1853, Larger mains were then 

aid down, and the distributing lines proceeded with The present 
reservoir is built with freestone, and is 200 feet long, 80 feet wide, and 
7 feet deep, capable of holding 2,740 tous, or 69,666 gallons, As the 
Id reservoir is still continued in use, and as the supply to the reservoir 
is almost continuous, and in as great aquahtiry as the demand in 
own, there is generally about 3,000 tons of water in reserve. At the 
present time there are upwards of 14 wiles of pipes laid down, and the 
water is laid on to about 1,700 houses; the houses not laid on are 
supplied by water-carts from the public fountains, 
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ROYAL AGRICULTURAL SOCIETY'S PRIZES. 


Tus great interest which attaches to the forthcoming exhibition 
of the,Royal Agricultural Society at Chester in July next in- 
duces us to give the accompanying illustrations and some 
account of the special arrangements the Society have made for 
facilitating the trials of steam engines. The judges will employ, 
in the trials of the steam engines, as a test of power, an apparatus 
kuown as a force resister, or friction brake, and shown in eleva- 
tion in Fig. 1 and in plan in Fig. 3, to supply and regulate the 
friction required to balance the power of the engine on trial. 
This friction brake will be so arranged as to move upon a 
tramway or platform, and the portable boiler, belonging to the 
Society, will be made also to move upon a platform, parallel 
with the friction brake at the distance of 36 feet centres, as 
shown by Figs. land 2. Each engine for trial must be placed 
by the exhibitor in such a position, with respect to the brake, as 
to require a strap 45 feet in length to drive it, and which he will 
be required to provide. Every tixed engine must have a steam 
pipe fixed to it by the exhibitor, the end of which must be 
screwed to suit the thread of the ordinary 2-inch gas pipe. The 
end of this pipe must be fixed at the given distance from and 
above the boiler platform, aud be supported by a stake driven 
into the ground, as shown in Fig. 2. A short piece of flexible 
pipe, fitted with union joints, will be provided by the Society, 
for the purpose of coupling its boiler to the steam pipe fixed by 
the exhibitor to his fixed engine. A supply of water will be pro- 
vided with a head of not less than twelve feet, and furnished 
with three separate hose pipes of sufficient length, two of these 
for supplying the portab!e engines, and the other for supplyin 

the boiler of the Society for the fixed engines. The trials o 
the steam engiuves will be made with Llangennych coal, as on 
former oceasivus; but any two or more of these engines which 
come nearest to each other in point of excellence, will also be 
tried with that local coal of the country which is ordinarily used 
for steam engine purposes in that neighbourhood. The con- 
ditions upon which the prizes for portable and fixed steam 
engines and fixed boilers are to be awarded not having as yet 
been published in auy complete form, we subjoin the following 
abstract of conditions :— 

Portable Steam Engines.—One of the engines must not be 
more than eight-horse nominal power, nor must the diameter of 
the cylinder be more than 9} inches. The one above eight must | 
not exceed twelve horses’ nominal power, must have two | 
cylinders, and the diameter of each cylinder must not exceed | 
8 inches. The tubes in the boiler must not be less than 2 
inches internal diameter, nor less than No. 12 metal-gauge in 
thickness, nor placed a less distance apart than 1 inch from each 
other. The tube-plates must be made of either “ Lowmoor” 
or “Bowling” iron, and the trade-mark of the iron company 
must be legible on each plate. The tubes may be “tucked” at the 
ends, or not, at the option of the exhibitor, so long as they 
are not contracted below 24 inches diameter. The exhibitor 
will be required to furnish to the Society, along with the speci- 
fication, « longitudinal and transverse sectional plan of the boiler, 
showing the action of the fire upon the flues; and also to state 
in writing the thickness and quality of the boiler plates, diameter 
of cylinder, length of stroke, number of revolutions, and the 
diameter of the crank and shaft, both of which must be made of | 
wrought iron, also the diameter and weight of the fly-wheel, the 
diameter of the driving pulley which must not be less than 6 | 
inches wide, nor move at a less velocity than 1,600 feet per | 
minute; a second pulley being also fitted, which must not be | 
less than 5 inches wide, nor move at a less velocity than 900 | 
feet per minute; also the horse-power the engine is calculated to 
work at. The engine must be provided with a good water-gauge, 
and with a short piece of pipe titted with a cock, having a thread 
to fit half-inch gus-pipe, for the purpose of fixing a pressure- 
gauge. If the engine be worked on the expansive principle, it 
is desirable that the means used for cutting off the steam be 
of a simple character. No force-pump must be fitted with 
more than two valves, and these must be easy of access. If a 
heater for water be used, it must be so constructed that the 
engine will work with or without it. In adjudicating on the 
merits of the engine, reference will be had to the simplicity of 
construction and the probable durability of the engine, consi- | 
dered as a whole in detail, also the portability of the engine, 
without losing sight of the strength required for safety, the 
economy of working, and the price. The judges will be instructed 
to have the boilers filled properly with water, the steam got up 
to the working pressure of 45 1b. on the square inch, the engine 
set to work for a short time, and then cooled down. The 
exhibitor will then be required to take the engine to pieces in 
the presence of the judges, and withdraw the piston, slide, ex- | 
pansion valve, and pump valves, for examination. Two men 
only will be allowed to assist in the operation, and the time of 
taking to pieces and replacing the parts will be noted; and when | 
the whole is put together the engine will undergo the trial of , 
working in the ordinary mauner. | 

Fixed Steam Engines —The fixed steam engine must not be | 
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more than ten horses’ nominal power, and the diameter of the 
cylinder must not exceed il} inches. The exhibitor will not be 
required to providea boiler, as steam will be furnished by boilers 
supplied by the Society; but he will be required to fix the 
engine, He must also furnish the Society with plans and speci- 
fications, fully describing the boiler and fittings that he would 
supply with the engine he exhibits, such boiler to posses; the 
capacity of 25 superficial feet of effective heating surface and 
three-quarters of a foot of effective fire grate for each horse 
power of the nominal power of the engine. No tubes will be 
allowed of less diameter (inside measure) than 2} inches, nor 
thinner than No, 12 metal gauge. The tubes may be tucked at 
the ends, or not, at the option of the exhibitor, so long as they 
are not contracted below 24 inches diameter. He must also 
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fuinish the leading particulars of the engine he intends to ex- 
hibit, such as horse power of the engine, diaimeter of the cylinder, 
length of stroke, number of strokes per minute, diameter of 
crank shaft, diameter and weight of fly-wheel, and diameter of 
driving pulley, which should not be less than seven inches wide 
nor travel less than 1,200 feet per minute. The greatest attention 
will be paid by the mechanical judges to the drawings and spe- 
cificatious relating to the boilers of the prize fixed engines. The 
engine exhibited must be supplied with a goverzor, and have a 
starting-cock to regulate the supply of steam, an‘ be fitted with 


| a thread equal to the 2-inch gas pipe. If the engine be worked 


on the expansive principle, a simple means must be used for 
cutting off the steam. No force-pump must be fitted with more 
than two valves, and these must be easy of access. Ifa heater 
for water be used it must be so constructed that the engine will 
work either with or without it. In adjudicating on the merits of 
the fixed engines, reference will be had tu the price, simplicity of 
construction, probable durability of the whole and in detail, and 
the means provided for easy access to the working parts and to 
economy of fuel. 

Fixed Steam Boilers—Each of the boilers exhibited must 
possess an effective heating surface of 25 superficial feet and jths 
superficial foot of effective fire-grate surface for each nominal 
horse power. Clear and concise drawings and specifications of 
the boiler exbibited, with the cost of forming the bvuiler-setting 
with its flues and passages upto the entrance into a chimney, 
must be furnished to the Society. If tubes are used none less 
than three inches internal diameter and one inch apart will be 
allowed; and no tube-plates shall be used which are not made 
either of “ Lowmoor” or “ Bowling” iron, and which dv not bear 
the ironmaster’s trade-mark. ‘Che tubes may be tueked at the 
ends or not, at the option of the exhibitor, so long as the tubes 
are not contracted below three inches diameter. The fittings 
which the exhibitor supplies must be shown with the boiler, 
and a guarantee given that he will supply the public with boilers 
and fittings of a similar description, at the price named, for 
twelve months certain after the prize has been awarded to the 
exhibitor. 

Notwithstanding all these particulars have been furnished by 
the Society to thuse intending to become competitors of the 
Society's prizes, we are sure that many of our readers will be 
interested in knowing under what conditions the prizes for 
engines and boilers are to be awarded. We may add that the 


| original prize of £500 for the best steam cultivator will be again 


offered this year, as also several prizes for chaff-cutte:sand mills. 


— 








Tue Derpy AND THE Rauws.—Upwards of fifty special trains ran 
between London and Epsom on the Derby day, 








May! 28° 1838. 
BLACKET’S INACCESSIBLE LOCK. 

Tuis invention, by Mr. Blacket, of 31, West Smithfield, will probably 
puzzle the makers of fire-proof safes and Iocks not a little, for it pro- 
rare to rendet almost valueless all the care and trouble which they 

ave exercised in making locks unpickable and safe-doors undrillable, 
in a very simple way, namely, by putting the lock, not in the door in 
front of the safe, but at the back of it, that is, except by means of a 
long and narrow channel, completely out of reach. Fig. 1 shows an 
iron safe fitted with a lock a, placed in this very undesirable position 
as regards facility for picking it; the lever by which the bolt c is 
thrown out is shown at) at the bottom of the safe, which, if screwed 
down to the floor-or sunk in brickwork, would prevent the lever 
being cut through; d, ¢, are bolts fitted in the edges of the doors, 
each door being eapable of being separately fastened, thus securing 
one portion of the safe, if fitted with a partition as shown. The key con- 
sists of nothing more than a set of wards g, shown in Fig. 3, the handle 
heing distinct from it, and allowed always to remain in the safe, being 
furnished with a small collar at its end, in order to prevent its with- 
drawal, except so far as it is necessary to insert the wards or real key 
Fig. 3,. which may be conveniently carried in the pocket. | Of course, 
it will be readily understood that the illustration exhibits one form 
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only in which a safe may be fitted. The lock being capable of being 
placed at any part of the back, any number of levers may be arranged, 
the bolts hinged at their ends shooting upwards and downwards ; the 
levers working inside the top and bottom casing of the safe. Various 
advantages over ordiuary safes are claimed by the inventor, who 
considers his plan to begin where the best. safe-makers leave off, that 
is, taking a safe with a perfect lock, with case-hardened doors, it 
puts both lock and doors beyond attack, and the expense of fitting 
the levers, he considers, is met by doing away with the great bolts 
shot by the handle in front of ordinary safes. The movements 
in opening a safe fitted on the proposed plan, and as now fitted, 
would be the same in number, these being for ordinary safes—the 
removal of the eseutcheon, the insertion of the small key and turning 
it, shooting back the bolts, and opening the left-hand door by unbolt- 
ing it at top and bottom. In the proposed plan, there is no escutcheon 
at all, the handle keeping out the dust—the movements consisting in 
drawing out the long key handle, attaching the kev and replacing the 
handle, and finally, turning the handle, so as to throw back the bolts, 
when both doors are opened at once. Should one half of the safe be re- 
quired to be kept secure, it may be done, as noticed above, by the safe 
being divided by a partition, and the part rendered as secure as if the 
whole safe were locked, . Another advantage which may be noticed is 
that, as the handle of the key is at all times jeft in the key-hole, to pre- 
vent access to the lock, it may bemadestrong enough to turn with ease 
a lock made so heavy, that, should a lock-picker attempt it, it would 
refuse to answer to. any trying, so far even.as to inform him of the 
principle on whieh it was constructed. It is stated, also, that gun- 
powder, if introduced into the lock, would but blow off the lock 
casing, and expend its force in the inside of the safe; and if it did 
blow the lock to pieces, the levers would still hold the front of the 
door. Mr. Blacket’s invention appears to us to have added another 
means of security to what recent robberies prove to have been most 
erroneously called “ thief-proof ” safes. 





AssocraTioN For THE Prevextiox or SteAm Borner Exrio- 
stons.—The following is an extract from the monthly report of this 
association : —“ During the present month, 266 visits have been made 
(three of these special), 747 boilers and 573 engines inspected ; 30 of 
these boilers have been examined internally, and 39 have undergone 
a thorough examination, Diagrams have also been taken from 
84 evlinders. Of these boilers, 10 were found in a dangerous state, 
viz. :—From corrosion of plates,3; fracture of plates, 3; deticiency 
of safety valves, 4; total, 10. In addition to these, the following 
were found defective from the causes below stated, viz.:—From corro- 
sion of plates, 11; fracture of plates, 2; ineflicient state of safety 
valves, 5; inefficient state of water gauges, 4; total, 22. On the 3rd 
instant, 1 made an examination of the boiler which exploded at 
Messrs. James Holt and Co.’s mill, near Bury, on the 30th ult. This 
boiler was formerly under our inspection, but ceased to be so at the 
close of last year. During the short period Messrs. Holt and Co. con- 
tinued members of the association, the boiler was inspected while 
working four times, and on each occasion the mountings were found 
in good order, and the boiler itself, so far as could be examined, in 
goud condition. The ends and the flues being new, and no intimation 
having been given that other parts were old, no apprehensions were 
entertained as_to the satetyofthe-—beiler at-the pressure of 45 tb. per 
square inch, at which it was then working. Some of the fractured 
plates, hatvévérgslio by eo r bole wWontiis the boilar mugt linve been 
working ina vay pre rioub Gate, Avhiclé would doab@legs hve been 
observed in fime to prévent accident had an opportunity ever been 
atlorded of examining it-underneath.._.On.theawader side of the shell, 
which I am given to understand was formerly that for a Lutterly 
boiler, and not intended for high pressure, there appears to have been a 
considerable amount of leakage, causing corrosion of the plates, 
reducing them in thickness to little more than 1-16th of an inch, and 
in one or two plavestoeven Jess:than this. The plates thus weakened 
ultimately yielded to the pressure and an explosion followed, tearing 
the shells into sevéral pieces, but leaving the flues and the ends 
uninjured. The cause of ‘the explosion does not admit of doubt, but 
evidently resulted from Aecreased, thickness and strength of the old 
portion of the shelJ. The deterioration of the plates of boilers is so 
rapid wherever dampness.or.Jeakage eccurs, and ean so seldom be 
detected ‘whilst working, that I must again urge the importance of 
subjecting every builer, and’ more e<pecially those which are old, or 
working at a‘ bigh site, to a thorough examination once per 
annum. ‘The necegsity of thisis further proved by the large propor- 
tion of boilers found defective, where! such examinations have hitherto 
been made.” 
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TO- CORRESPONDENTS. 


Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. L, price 20s.; Vol. IT, price 16s.; also, Vols. III, and IV., price 18s. 
each ; covers for binding each volume, price 2s. Gd. each, can also be had. 
Orders received by the Publisher, 163, Strand. 

Piano,—/t ts of course quite impossible that a patent for an invention can be good if 
that invention has been in public use prior to the date ef the patent. 

D. W. (Exmouth,)— Without knowing the nature of your invention, it is 
impossible that we can take any notice of tt. Owr advertising columns are open 
to you to make any statements you think proper on the advantayes of your in- 
vention; but you cannot blame us if you state more than most persons are inclined 
to believe, and so prevent them from noticing it. We cannot promise to insert any 
article, ** pithy” or otherwise, until we are in full possession of ali the facts, 
when, if we consider them worthy of notice, we will with pleasure cali attention to 
tiem. 

J. E. C.—There has been no complete account published of the experiments you 
refer to. _ Although all experiments made by the Government are made at the 
public expense, the public has never as yet had the benefit of the experience gained 
by the experimenters for which it so dearly pays. We trust the question of 
publishing the resulis of experiments made by the Government will be shortly 
taken up. 

G.N. (Judd-street.)— We are most willing to give you any advice in our power, 
and free of all charge, immediate or prospective; but we have no desire to be 
tnade Mie depository of such fearful secrets as yours appear to be, Uf you think 
Jit to send us your invention, you may perfectly rely upon our good faith. More 
than this we cannot say. : Be ' 

F. D. (Greenwich.)-— We advise you to apply to the American Consul, who will 
perhaps afford you the information you require; if not, we can possibly obtain 
it for you, but not without some delay. 

Istz or Man.— We have frequently heard of steam being admitted to the furnaces 
and ash pits of boilers, but have no reliable information as to the advantages 
obtained. In an account of the results of experiments recently made by 
Professor Graham on combustion of fuel, and which lately appeared in our 
columns, there is @ notice of steam being used to aid combustion, but the 
details of the experiments are not given. 

J. G.L, (A Subseriber since July, 1857.)—You had better write to the inventor, 
who wiil no doubt give you the particulars you require, 

A. B. (102).—7o your several questions we reply:—1. We will consider. 2. 
The cost of the report is 1s.4d@. 3%, No; each member has one copy. 4. We 
must inquire. 5. The communication is by boats. 

. C. (Salop.)—You are tov late to become an exhibitor at the Chester Show, as ail 
applications for space were necessarily sent to the Secretary of the Royal Agri- 
cultural Sociely, 12, Hanover-square, before the 1st instant, There is, however, 
just time for you to exhibit what you require through any exhibitor who has already 
applied for space, and who has any te spare, which is generally the case. Full 
particulars of everything exhibited must be sent to the secretary by the exhibitors 
before the \st Sune; therefore you have no time to lose. 


ben 





CONDENSATION. 
[Some letters upon this subject will also be found in another column } 
(To the Editor of The Engineer.) 

Sm,— Having seen some correspondence in Tue Enctneer regatding 
surface or contact cooling of the water as condensed steam, and using this 
again as injection-water in the same condenser, I beg to state that I have a 
patent (dated the 27th May, 1847) for a condenser in which the same 
method of cooling the water is used, and, instead of a pump to inject it, 
the varying pressure in the condenser is made use of for that purpose; air 
entered by leakage is also expelled by the varying pressure through a valve, 
either into the atmosphere or into an air-pump chamber, in which a 
vacuum is maintained at the of each new entrance of steam. 

The responsibility for the amount of capital, which I found too late, was 
requisite for a thorough trial and introduction, bined with the uncer- 
tainty of inexperience at the time, deterred me from carrying this patent 
out. Any one having to consider this subject would therefore find it an 
easy task to clear his way, so far as my right is concerned. C. ScHieLe, 

North Moor Foundry, Oldham, 24th May, 1858. 











(To the Editor of The Engineer.) 

Str,— Your correspondent Mr. J. F. Spencer is mistaken as to the date of 
my patent for condensing, illustrated in your paper of May 7th. My patent 
is dated December 9th, 1853, the number being 2,866, A copy of the speci- 
tication may be had by forwarding fourteen postage stamps to the Patent 
Office. I have now no exclusive claim to the invention, as the patent was 
allowed to expire after the third year. It may some day be proved that my 
plan isa good one. To your correspondent, Mr. Edward Reynolds, I would 
say that that which he calls surface condensation is not really so. If any 
of the advocates of low pressure steam will study the specification of my 
patent, honestly and without prejudice, I am certain they will say my in- 
vention ought to have a trial in order to test its merits, not only for con- 
densing, but also for using steam pansively. In the 1 engine, 
included in the same patent, the steam is used twice, and there is a vacuum 
in both cylinders—that is, both eylinders are open to the condenser—thus 
preventing back pressure, as is the case in Woolf's engine. 

Manchester, May 22. James SuTciarre, 








CHAMBERS’ RAILWAY BRAKE. 
(To the Editw of The Engineer.) 

Sin,—I should feel obliged if some of your subscribers would inform me 
whether any full description of the railway brake, suggested by a Mr. 
Chambers, has been published. If so, where? Also, whether his brake 
is now in use on any of the English railways. A Susscaiper, 

Raubon, May 26th, 1858. 





BLAST FURNACES, 
(To the Editor of The Engineer.) 

Str,—Can any of your readers inform me if any bad consequences at- 
tend the blowing-in of a blast-furnace whose bottom is six inches deep 
in crude metal from the last blowing-out, the sides, however, being lined 
afresh. Ww. B. 





Advertisenents cannot be guaranteed insertion unless delivered before eight o'clock 
ou Thursday evening in each week, The charge for four lines and wader is 
hal/-a-crown ; each line afterwards, sixpence. The line averages eleven words ; 
blocks are charged at the same vate for the space they jill. 





Letters relating to the advertisement and pulRishing departinent of this paper ave 
to be addressed to the publisher, Mn. Beawanp Luxton ; all other letters aad 
communications to be addressed to the Editor of Tuk Enaingegr, 163, Strand, 
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THE PROPOSED INDIAN TELEGRAPH. 


Ir ocean telegraphy has any yalue for us at all, it must 
Surely be in connecting us more intimately with our vast, 
and vastly distant Indian empire. We are charged with 
the government of hundreds of millions of men there, 
whose distance, to a large extent, negatives our personal 
influence, and leaves them virtually in the hands of our 
resident agents, A province as large as our whole island 
may be sequestrated before we have the power of saying 
a@ word oqtaat the act. Or, worse still, our countrymen 
may be the victims of a wide-spread treachery, and our 





rule may be tottering on the very yerge of dissolution 


for weeks before “we hear a’ whisper ‘of. the. disasters. : 


There may exist the most urgent possible need for our 
presence and aid without the possibility of our knowing 
it ere the crisis»arrives,.or even for weeks after the 
calamities of insurrectign have culminated. These are 
eventualitics that have: oecupied our thoughts and filled 
us with anxious forebodings for months past. The 
exigencies of Government, not less than the sentiments 
of humanity, have for months been clamouring for the 
means of speedier communication with our European 
possessions. 

Our commerce with those vast and fertile regions makes 
the same demand. Our long-standing, our vastly important, 
and widely-ramified interests there link India most. inti- 
mately in well-being with Britain, And enormous as are 
already the commercial interests we have at stake there, 
doubtless, they are about to take a bound in onward pro- 
gress, and to assume yastly enlarged proportions. We 
seem ag yet to have on only a spontaneous harvest in 
that distant region. e are now in the act of systemati- 
cally commencing the development of the illimitable re- 
sources of Hindostan. We are bridging over its magnifi- 
cent rivers, our railways are fast crossing its fertile plains, 
we are projécting steam-trains for navigating its waters, 
we are turning with warm hope to India as the harvest- 
ground whence we are soon to reap thos? augmented sup- 
plies of eatton for which our manufacturers clamour. Im- 
portant as India has been to England for hundreds of years, 
she is on the eve of becoming incaleulably more so; and 
vast as are the reasons for rapid intercourse with her, they 
are on the eve of becoming tenfold more urgent. 

That we must have telegraphic communication with 
India no rational man can doubt. The necessity is acknow- 
ledged on all hands, and also in the most influential quar- 
ters. Two routes are proposed; the first, by Alexandria, 
Suez, and the Red Sea ; the second, by Constantinople and 
the Persian Gulf. Against the latter scheme it is alleged 





that it will take much longer to complete, as present tele- | 


graphs do not go so far, in that direction as the other, by 
some 1,200 miles. On the other hand it must be remem- 
bered that the submarine cable by this route need be only 
1,200 miles in length, against nearly 5,000 miles by the 
other. 

It is further alleged, that the Red Sea is unfavourable 
for the purpose, its coral shores being unfit for the necessary 
landing of the cable midway, and that even when landed, 
the station would be amongst predatory Arabs, who could 
only be kept at bay by the erection of a fort; or,that, if 
the need for a fort were superseded by mooring a ship off 
the Arabian shore, for the purpose of a telegraphic station, 
the vessel would probably be some day plundered by these 
irreclaimable Bedouins. It is yet further alleged that, were 
Aden reached, the greatest difficulties of the andertaking 
would then probably have to be encountered, from the long 
stretch of sub-marine cable that must be laid, and under 
conditions of a formidable character. 

The other route is evidently much more practicable. The 
Turkish Government is ready at once to lay a double line of 
wires from Constantinople to Bussorah, and to give up one 
wire to the British Government. This route is through the 
more practicable and ble districts of that empire. 
The Persian Gulf is Rehieitecd to.offer no difficulties like 
those found.in the Red Sea, nor do its shores forbid the 
establishment of the needed midway station. From the 
Straits of Ormuz the East India Company guarantee the 
undertaking by the offer of a subsidy; and the traversing 
of the Gulf of Oman with the cable would be a much more 
facile business than crossing the Indian Ocean from, Bab-el- 
Mandeb or\Aden. The Constantinople route is evidently 
most facile. 

There is another reason in its favour, too. It can clearly 
be soonest accomplished—a matter of no small value. For 
whilst we want telegraphic communication with India, we 
want it speedily. ‘The route that can first be made avail- 
able is clearly to be preferred for immediate purposes, and 
should be first laid. 

It is equally evident, too, that one line will never be suffi- 
cient. Two at least will be required. There is therefore 
no reason why both projects should not be proceeded with, 
for doubtless our vast and increasing concerns with that 
world of India will find ample employment for at least two 
sets of telegraphic wires. 


APPLICATION OF TOWN SEWAGE. 


In our last week’s impression we gave a general sketch of 
the objects of the Royal Commission appointed to inquire 
into the best mode of distributing the sewage of towns and 
applying it to beneficial and profitable uses, and stated that 
their preliminary report contained simply an account of 
their investigations into the practical working of existing 
methods of treating sewage ; their second object, that. of 
ascertaining for themselves from actual trials the efficacy of 
the sever’ sabthods with a yiew to improvement, bein 
deemed of too important a nature to be hurriedly pain The 
and one indeed which would necessarily involve consider- 
able time in its fulfilment, is therefore reserved for a 
subsequent report. 

There are two modes at present practised of applying 
sewage to the land; first, by irrigation, and secondly, by 
hose and jet, and both these systems have been examined 
into by the Commission. The case of the Craigentinny 
meadows near Edinburgh, which haye been so frequently 
referred to by the advocates of sewage irrigation, as well as 
by ourselves, affords the largest example in Great Britain of 
the application of sewage by gravitation, and the operation 
of distributing sewage over a portion of this land has been 
strangely enough carried on for more than sixty years, but 
without apparently being very generally known, or at least 
without the beneficial results being generally acknow- 
ledged. ‘These meadows comprise no less than 325 acres, 

receive the sewage of about one-half of the city of 
Edinburgh, or of about 80,000 people. The Commission 
in their report speak very decisively of the advan- 
tages of sewage irrigation in this case, “The crops,” 
say they, “almost entirely of grass, are of the richest de- 
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scription,” and “are sald. by quotion every year at an 
average'of from £20 ‘to £30 per acre.”’ Again, they state, 
“of the value of sewage application in this case, no doubt, 
can be raised ;” some portions of the meadows, “ former] 
barren sea sand, being now a very valuable property.” Wit 
respect to the objections commonly raised to sewage — 
tion as practised over the Craigentinny meadows, namely, 
that the open channels along which the sewage is conveyed 
become a source of nuisance, especially in hot weather, the 
Comuiission state, what we long ago maintained, that “ this 
evil is not a necessary concomitant of sewage application, 
even in the large quantities employed at Edinburgh, but 
that it arises from the existence of open ditches which 
convey the sewage, and on whose banks. solid offensive 
matter is deposited and exposed to the air.” Their obser- 
vations also confirm the view entertained by those who 
have experimented on the sabject, that “ the absorption of 
the offensive gases of sewage by the soil and by vegetation 
is so rapid that there is no perceptible smell five minutes 
after the application.” Other very important facts are 
proved with respect to the Craigentinny meadows, not the 
least of them being, that even where it.is necessary to 
pump the sewage up for the purposes of irrigation, which 
is really the fact as regards fifty acres of the meadows in 
question, the expense entailed is readily borne, and ‘ the 
proprietor expresses no kind of regret at the results of the 
outlay and working expenses which have been incurred.” 
Another point of much importance is the fact, that the 
liquid escaping from the banks on the scashore, after per- 
colating through a soil little better than sand, is practically 
inoffensive, and such as might with propricty be thrown 
into any ordinary watercourse. So much, then, for the cele- 
brated Meadows near Edinburgh. The results prove not 
only that town sewage can be usefully and profitably em- 
ployed to irrigate land upon which it can gravitate, but 
also that it will pay to pump it up by steam power. toa 
reasonable level. It may also be considered certain that, 
with closed drains or pipes, instead of open ditches, no 
nuisance whatever would be felt in the application of sew- 
age to the land. 

Referring to the cases of Mansfield and Milan, in which 
Jand is irrigated with water which has received a certain 
amount of sewage, and which consequently possesses a 
greater fertilising power than ordinary water, the - re- 

ort states, that it confers upon the land to which 
it is applied an increased yalue of from £4 to £5 
per acre per annum above that obtained for land irri- 
gated by streams containing no sewage. ‘The small 
amount of sewage present in the water with which some 
of the land adjacent to the city of Milan is irrigated, 
is accounted for by the fact that the solid refuse of the 
inhabitants is retained in the cesspools, which are emptied 
about twice a year during the cold months, the farmers and 
market gardeners paying a small sum for the refuse, cart- 
ing it about a mile from the outskirts of the city. For those 
who are curious in such matters, we may here mention that 
in Milan 40 or 50 cesspools are emptied every night through- 
out eight months of the year, and that from seven or eight 
to even forty or fifty cartloads of matter are removed from 
each cesspool, The Commission do not describe the effects 
of this system, but as the carts are filled by means of open 
buckets, they state that the nuisance “may be imagined.” 
This we very much doubt, although we have no difficulty 
in conceiving enough to make us thankful that the cesspool 
system is al but abandoned among ourselves, Many of 
the facts gathered by those who visited Milan are ex- 
ecedingly interesting, and will receive early notice at our 
hands ; but we must now pass on to the consideration of the 
results of applying sewage by hose and jet.. As the Com- 
mission remark, this mode of applying town sewage to land 
usually presupposes the employment of power to raise it to 
a certain level, or to give the force necessary for its distri- 
bution; and, besides this, it necessitates the use of large 
reservoirs, in which the sewage may collect during the 
night, or at other times when its distribution is impracti- 
cable. The system is, therefore, far more expensive than 
that of simple irrigation, as practised for the most on the 
Edinburgh meadows; but, nevertheless, the Commission 
conclude that, where land is to be had of suitable quality, 
and where it requires ouly a moderate amount of power to 
force the sewage upon it, even this more expensive method 
of applying it may be economically practised, The Com- 
mission notice two errors, which they consider have inter- 
fered with the success of the attempts hitherto made in 
applying sewage by hose and jet; first, that of laying 
down pipes over too large an area of land in relation to 
the quantity of sewage to be disposed of; and, secondly, 
of applying the sewage to crops which are anfitted to receive 
it. Rugby furnishes a case in which the want of due care 
in proportioning the area of land treated to the goansity of 
sewage is most apparent. ‘The daily quantity of sewage is 
160,000 gallons, or about 800 tons; and the area of land over 
which it can be conveniently distributed per day does not 
exceed 10 acres, whereas the area over which cast iron pipes 
have been laid amounts to 470 acres, thus requiring as many 
as 47 days to irrigate the whole area, and, consequently, in 
times of drought, when the distribution of the sewage would 
be highly beneficial, rendering it impossible to treat the 
whole of the land at the most favourable time, or, perhaps, 
rather, unless the drought be prolonged, at any time when 
it is really required. The sewage of Rugby is derived from 
a population of 7,000 persons, so that supposing it equally 
distributed over the whole area on which the piping 1s 
laid, each acre would receive the refuse of only 15. per- 
sons, At Watford, things are only a little better managed ; 
here the sewage of about 6,000 persons is distributed over 
200 acres of land, thus giving the refuse of 30 persons only 
to each acre. 

Our own notion has for a long time been that the quan- 
tity of sewage matter which average land will usefully take 
up is very large, and that, even as ph cae London itself, 
land coald be found, within a reasonable distance, capable 
of receiving all that could be given to it. The second error 
which has frequently been committed of applying sewage 
to turnips, green crops, wheat, c., instead 4 grass ’ 
has doubtless resulted in much unnecessary Joss, and ,disap- 


pointment, although it is not denied for a moment that 
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sewage matter is beneficial to such crops. All that is 
maintained is this, namely, that grass land is the most 
suitable for treatment with sewage matter, and that the 


facilities for a daily and regular distribution of it are 


greater in this case than in others. 

The Commission believe that, notwithstanding the partial 
success which has attended the application of sewage to 
land in some few cases, owing to the causes above 
enumerated, “there can be no doubt that the sewage of a 
town, in a liquid state, can be more profitably disposed of 
by direct application to land than by any other means, 
provided that, relatively to the population producing it, the 
area to which it is applied be small, that its use be 
limited to grass, that all natural levels be taken advantage 
of, and that the works be characterised by skill and a 
judicious economy.” 

The Commission next inquire into the influence of the 
use of sewage in the liquid state on the public health, and 
conclude that “ with proper precautions ” the direct appli- 
cation of it is not objectionable on the score of nuisance 
or of danger to health. 

So far, then, it appears to have been satisfactorily 
determined that the sewage matter of most towns, just as 
it rans away, may be profitably applied to the surrounding 
land, instead of being wasted by being cast into rivers or 
streams, and so far polluting them as not only to render 
them totally unfit for the use of the inhabitants of the 
towns, as a means of water supply, but also as the 
habitations of fish. 

With respect to the mode of treating the sewage of 
London, however, the Commission propose, as our readers 
are already aware, to precipitate the solid matter by means 
of lime, that being, in their opinion, the simplest process. 
The reason for this proposition appears to be, that they 
consider a difficulty would be found in obtaining suitable 
land for receiving so large a quantity of sewage; but it 
does not appear to us that this has ever been proved. We still 
entertain the conviction that a special inquiry on this point 
is necessary before attempting to carry out any extensive 
works of the kind suggested either by the Commission or 
others. It seems hardly likely that were the metropolitan 
area divided out into sections, as suggested by us many 
months ago, at least as a plan deserving of investigation, 
and more recently urged in a pamphlet by Mr. Booth, 
which has lately been placed in our hands, and the sur- 
rounding districts examined, with a view to their eapabili- 
ties for receiving the sewage of each district respectively ; 
we say it is hardly likely but that some few of the metro- 
politan districts would be found advantageously situated, so 
as torender the distribution of the sewage possible. We have 
all along deprecated the idea of concentrating the sewage 
of the whole of the metropolitan districts in one unman- 
ageable aggregate, if any idea be entertained of usefully 
employing it upon the land; for, by so doing, it is obvious 
that we may be taking great pains to convey sewage many 
miles away from almost the very spot where it could at 
once be distributed. 

The views of the Commission are in some respects coin- 
cident with our own, inasmuch as they propose a divisional 
system, that is, to form many reservoirs along both banks of 
the river from which the solid matter or sludge of the sew- 
age could be distributed over the land, but we cannot at 
present see clearly how this mud is to be kept moving 
through the distributing pipes or channels. It is true that 
as much of the liquid portion of the sewage could be re- 
tained as might be found necessary to make it slip freely 
along the pipes; but perhaps the worst feature of the 
plan is that, by allowing the E:quid portion of the sewage 
to run to waste, four-fifths of the fertilising matter is lost ; 
the remaining fifth, although useful, yet not perhaps worth 
all the trouble which must necessarily be taken to get it 
upon the land. 

In answer to this, however, it will, of course, be said 
that the main object of any arrangements for treating the 
sewage of London, is to get rid of it, and as the Com- 
mission say, “advantageously to agriculture, if it may be; 
if not, at the least expense to the community at large.” 
With this view of the case we of course agree, but we very 
much doubt whether, considering that the manurial value 
of the solid matter of sewage is very little, the least expen- 
sive way of getting rid of it is to pump it over the land. 
We do not think it has yet been shown, that sufficient land 
does not exist around London, or within a reasonable dis- 
tance of it, to receive all the sewage matter ever likely to 
be discharged from its sewers, of course supposing heavy 
storm waters to be at once allowed to flow into the river ; 
or at any rate that certain districts of the metropolitan 
area are not favourably situated with respect to suitable land 
for the application of their respective amounts of sewage. 
Nevertheless, the labours of the Commission have becn most 
important. They have set at rest all doubts as to the value 
of the application of town sewage to land, and even of 
water impregnated with a small proportion of sewage 
matter, although we cannot yet admit, nor can we deny, 
that they have solved the great problem of the best and 
cheapest mode of disposing of the sewage of London. 
Their conclusions on this point may be right ; but if so, we 
think they have searched for the truth, not in its popular 
hiding place at the bottom of a well, but have rather taken 
a somewhat hazardous leap in the dark, and fortuitously met 
with it, if not in the least suspected place, at any rate in a 
position very easily arrived at. : 

All we really now want to complete the inquiry into this 
most difficult question of London drainage is, that London 
and its neighbourhood should be studied, with a view to the 
application of the sewage to the land, which has never yet 
been systematically done; after which we shall be in a 
position either to subscribe to the views of the Royal 
Commission, or else to confirm our own, namely, that it is 
possible so to dispose of the refuse of the metropolis, in the 
state in which it ordinarily issues from the sewers, as to 
render that disposition not only inexpensive but really 

rotitable. As, however, we have before said, we care 

ittle for profit so long as the most is made of the sewage 
as manure. At the same time we are perfectly willing to 
admit, that the deodorised liquid of town sewage can be 


discharged into rivers or streams without detriment to the 
| health of the inhabitants of the towns by or through 
' which such rivers or streams may pass. 


PATENTS AND SPECIFICATIONS. 
Ir the re-patenting of old inventions continue to the same 
extent that it has occurred hitherto, the endeavour of the 
Commissioners of Patents to afford inventors and those con- 
cerned with inventions, greater facilities for ascertaining 
what has been already made the subject of letters patent, 
will be to a great extent rendered ineffective by the enor- 
mous accumulation of specifications. Even at the present 
time the patience of those who require to make a search 
through a class of specifications, is tried by repeatedly meet- 
ing with specifications of patents that have been granted for 
some method essentially the same as one for which half-a- 
dozen successive patents have previously been granted, and 
which, perhaps, aiter all is a mere visionary attempt to 
achieve some impossible thing. The provocation to ill- 
temper is none the less from the more recent specifications 
of this kind having frequently a long preamble setting 
forth the particular defects and short-comings of previous 
patented methods, or from finding after carefully reading 
through some ten or twenty pages of prosy, long-winded 
composition that it contains nothing but what might be 
better said in half-a-dozen lines, and that the sum and 
substance of that little possesses neither novelty nor utility 
even in reference to the time when the patent was granted. 

These disagreeable experiences are familiar to every one 
who has much frequented the Patent-office Library, and the 
facts show that although patents are not granted indiscri- 
minately, but are professedly limited to such methods and 
inventions as possess both novelty and utility, still there is 
far too much laxity in the determination of these two quali- 
fications for a claim of patent-right. This remark does 
not merely apply to the grants of patents under the old law, 
but is at least equally applicable to those granted at the 
present time. It would be invidious to particularise in- 
stances of this fact; the observations of those familiar with 
such matters will, however, fully bear out the truth of this 
statement. 

It becomes, therefore, the interest of all concerned with 
patents, that some means should be devised for obviating 
the continuance and increase of those inconveniences that 
are not, in any sort, indispensable accompaniments of the 
system of granting patents for inventions. ‘The question is, 
what means will be most efficacious ?—])oes the present or- 
ganisation of the patent system admit of such a result being 
attained ? 

With regard to the former point, it must be remembered 
that the claim to letters patent is essentially and principally 
based upon the novelty and utility of the invention for 
which such protection is claimed ; and if the demonstration 
of these characters were strictly enforced before granting 
letters patent, the field would be cleared of a host of patents 
and specifications ; the grounds for the growing distrust of 
patented inventions among the general public, and the 
want of confidence felt by inventors in the advantages of 
patent right would be removed, and this very legitimate 
system of rewarding inventive talent, and of stimulating 
improvement in the industrial arts, would soon acquire a 
more healthy condition than it has at present. The great 
object is to exclude the charlatan, the schemer, and the 
visionary from participating in the advantages of that 
protection which the state intends should be the reward of 
merit, and not the means of foisting valueless projects upon 
public credit, and of carrying into effect what is too often 
little better than deliberate fraud. 

To attain such an object, real inventors, and those who 
have a well-founded conviction that their inventions are 
both new and useful, should have no objection to submit to 
the necessity of proving their title to letters patent, and of 
having their claim decided upon by competent judges. The 
only difficulty would perhaps be in the case of inventions 
which, although new, may be regarded by the majority of 
opinion as questionable in reference to their utility or prac- 
ticability. It is very possible that inventions of this kind 
would not unfrequently have to be dealt with; and it is 


essential condition of granting letters patent, it would be 
necessary in such instances to refuse the grant of letters 
patent. 

This necessity need not, however, be a source of injustice 
to inventors. ‘The refusal to grant letters patent might be 
made of two kinds; the one absolute, on account of the 
claim being unsupported by proof of novelty or utility, as 
is at present the case when application for a patent is re- 
fused ; the other form of refusal to grant letters patent— 
in the case of inventions unquestionably new, but question- 
able as regards utility or practicability—might be called 
provisional refusal; that is to say, a suspension of the grant 
until such time as the inventor could establish the utility 
and practicability of his invention. During such time it 
would, of course, be necessary to secure the inventor against 
infringement; and in case any other person were mean- 
while to demonstrate the utility and practicability of the 
same invention, the prior claim of the original inventor 
ought to be recognised in such a degree as a fair considera- 
tion of the circumstances of the case might require. 

Such a course, or one something similar, might be 
devised so as to provide against the unnecessary accumula- 
tion of specifications relating to useless or invalid patents, and 
at the same time to secure inventors against the possibility 
of their claims being disregarded for want of a due appre- 
ciation of the merits of their inventions. It need not be 
feared that the suspension of the grant of letters patent 
would at all lessen the probability of the utility of the 
invention being proved, or that the inventor would be 
thereby prevented from obtaining the aid of capitalists in 


question as to its utility or practicability sufficiently to 
justify the igen refusal of letters patent, would not 
more likely to find favour in the eyes of capitalists 





when presented to them as the subject of a patent than 


the endeavour to do so; for an invention that admits of 














in the other situation, In the case of such questionable 
inventions, it is almost always necessary for the inventor 
to demonstrate the utility or practicability of an invention 
himself. 

With regard to the other point, the sufficiency of the 
present organisation of the Patent Office for the application 
of such a test, for the purpose of ascertaining the merit of 
inventions before granting letters patent, it is not so easy 
to offer any decided opinion. The large surplus arising 
from the fees paid by inventors might be very properly 
applied to the remuneration of competent persons, whose 
duty it would be to decide upon the propricty of 
granting or refusing, absolutely or provisionally, appli- 
cations for patents; and such a course might perhaps 
be much more conducive to the advancement of the 
arts and the individual interests of inventors than any 
further reduction of fees. 

By the adoption of some such system the labour and ex- 
pense of searching the specifications would be very much 
reduced, for their number would be lessened, and it might 
be regarded as certain that the specifications of existing 
patents would be all worth examining. <A judicious classi- 
fication of specifications in the library of the Patent Office, 
according to their subject-matter, would also contribute 
materially to this result. At the present time the incon- 
vience arising from the chronological arrangement of the 
specifications of patents is very considerably felt by those 
who have to make any extended search, and this inconve- 
nience is likely to interfere with the efficiency of the Patent 
Office, as was pointed out by a correspondent the week be- 
fore last. This is a point very well worthy of the attentive 
consideration of the authorities at the Patent Office, and 


‘as the whole of the specifications will shortly be published 


in full, this is a very appropriate opportunity for bringing 
forward some more definite and special suggestions as to the 
most convenient arrangement of the specifications in the 
library of the Patent Office. 

It would most likely be found that the adoption of ten 
classes only, as in the weekly report of specifications in 
THE ENGINEER, would scarcely be sufficient for the pur- 
pose of reference to the entire collection ; for although this 
plan works well enough in a periodical report, the miscel- 
laneous class would in the former case become too large 
and indefinite, from comprising such a number of specifica- 
tions relating to such a diversity of subjects. 

The principal point, however, is the one before referred 
to, of ascertaining the utility and novelty of the invention 
The Solicitor-General stated the other evening, in his speech 
on the Patent Law Amendment Act, that since the change 
in the law in 1852 there had been no case of a meritorious 
inventor being prevented obtaining a patent through inabi- 
lity to pay the tees, and this was one of his chief arguments 
against the proposed reduction of the fees to one-half. If 
this argument is admitted to be valid, and the cost of ob- 
taining letters patent is not to be reduced, inventors ought 
at least to feel certain that patent right is a thing worth 
paying for; that it secures them privileges which are not 
to be obtained with equal ease by almost any one by 
bringing forward absurd and impossible projects that are 
either utterly useless, or intended to serve some unworthy 
purpose, 





DRAWING AND WRITING. 


In his recently published lecture on the Central Training 
School for Art, Mr. Burchett, desiring to demonstrate th 

gain of teaching drawing in elementary schools, makes a 
statement which is not borne out by experience, and which, 
if suffered to have any practical infiuence, must be injurious. 
It is unfortunate he should act thus, as he has a very good 
case without venturing on detatable or dangerous ground. 
The statement we refer to is, that “the one or two hours a 
week devoted to drawing have been found of more advantage 
to writing than the same time devoted to it.” Judging from 
the experience of schools in which the teaching of drawing 
was introduced before even the Department recommended 
its adoption, and which have since gone on most success- 
fully under its auspices, and consequently have very tho- 
roughly tested its effect on writing, we know that no such 


also probable that some of those which eventually proved | effect as that described by Mr. Burchett has followed, or if 
most valuable would appear in this light. But as the proof | at all, in a very exceedingly small and almost inappreciable 
of novelty and utility would, for the object in view, be an| degree. We do not disparage drawing in making this 


statement; we rather explode a fallacy whose influence 
might be very mischievous. And the fallacy consists in as- 
suming that drawing and writing have much in common. 
If learning to draw were really learning to write, then the 
best artist would necessarily be the best writer; a fact 
which is contradicted by the writing of every eminent artist 
that we have seen. 

We consider that the great vice of most elementary schools 
is that they do not write half enough ; and if the introduc- 
tion of drawing should be made a plea for reducing this 
amount, great mischief would follow. In all well conducted 
schools the tendency is to increase the amount of writing, 
and to employ it very largely as an instrument of education. 
Public school teachers are just awaking to the great im- 
portance of this, and we consider it unfortunate that Mr. 
Burchett should, unintentionally we are sure, contribute to- 
wards the hindrance of a great improvement. , 

Nor is there the slightest need to supersede writing, in 
order to teach drawing effectually. Ample time may, by 
judicious arrangements, be found for the teaching of both. 
There is not the slightest reason to trench on the time de- 
voted to writing, or indeed to any existing subject, in order 
effectually to teach drawing. The introduction of a new 
subject of instruction is not a thing that need be done apo- 
logetically or by stratagem. Not one, but many such inno- 
vations need making, and the agency which the country 
has called into existence, and for which it liberally pays, 1s 
quite equal to the task of their introduction, or at least 
would be if it were worked with a fair amount of energy. 

Mr. Burchett further declares drawing to have been 
found useful as “ an introduction to the practice of writing.” 
Mr. Burchett is evidently not awave that in the best 
elementary schools ail the children write, and that there 1s 
no reason at all, except in the inability or sloth of teachers, 
why writing, as a most valuable instrument of education, 
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should not be taught to any child as soon as his education 
formally commences. In this case no introduction is either 
needed or possible. In the schools above referred to draw- 
ing is also taught to every child, and on the rational ground 
that a child is capable of learning to draw as soon as he can 
learn anything. Indeed, it is generally taken up spontane- 
ously by every child, and only a small amount of care and 
skill are required to make the exercise a pleasure to the 
youngest learner. And so far from there being too many 
things for beginners to learn, there are really far too few 
in ordinary use. Hence the weariness and tedium of 
school to the very young, ending but too frequently in 
utter disgust. And hence, too, the mistaken and mischiev- 
ous practice of setting up schools for playing at knowledge 
under the name of infant schools. 

The proper way to educate the youngest child is to give 
it, during the hours of education, always something to do, 
and to change the employment so often, and alternate suc- 
cessive employments so prudently, that weariness has no 
room to creep in, and idleness no chante of enteriug. This 
being done there is ample room both for drawing and writ- 
ing, and they are both just the exercises adapted to the 
lowest classes of our public schools. 


whilst being taught to draw, as it would be to allege that 
the converse were true. Nor would it be a whit more 
correct to say that drawing was introductory to writing, 
than writing to drawing. 

We do not say that they have no mutual relation, for 
what branches of acquirement have not? Bu 
that they are totally different arts, depending on different 
principles, appealing to different facultics, and aiming a 
different ends. Writing is essentially a matter of utility ; 
drawing, the key to the regions of the ornamental and beau- 
tiful. It is a misfortune and a vice in the former that it is 
tied down to prescribed forms further than utility demands, 
whilst it is the greatest merit of the latter rigidly and un- 
deviatingly to imitate. To confound these arts, so essenti- 
ally different, is to aid the perpetration of the mischievous 
error which has got fast hold of the vulgar mind, that fine 
handwriting is the great end of education, whilst the 
pewer to express anything in that same hand-writing is 
never thought of. 

The way in which this popular error contributes to im- 
pede education is incredible, except to the initiated. No 
one was ever well educated without an immense amount of 
miscellaneous writing. Especially is this exercise necessary 
to a correct knowledge of language, the very thing our work- 
ing population are most deficient in, and that it is most dif- 
ficult to teach them. Let a public schoolmaster set his boys 
to write home exercises, which, however beautifully he may 
write his copy books, will, at least at first, be badly executed, 
he is sure to incur popular odium, and takes a step dan- 
gerous to the success of his school. The fine writing idea 
has got so fast hold of half educated parents, that they pro- 
bably will not tolerate these irregular, unsightly, but yet 
needful efforts in their children’s education. his is just 
one of the mischievous effects of the very mistake into 
which Mr. Burehett unwittingly falls. We are as anxious 
as he to see drawing become universal, but we see no reason 
for making it mischievous on the one hand whilst beneficial 
on the other. 
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Shells and Shell-qune, By J. A. 
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Tue fourth chapter, upon fuzes, enters so much into the 
details of their construction that, while we strongly recom- 
mend its perusal to such of our readers as may be engaged 
in their manufacture, we do not think it advisable to review 
it here. In contrasting the merits of the common or time 
fuses, however, with those of percussion fuzes, Captain 


Dahlgren gives prominence to some important con- 
siderations. We know, he says, that the action of shells is 


regulated by the extent of their penetration. When the 
explosive missile encounters equal resistance on all sides, 
its action is equally distributed ; but when it does not suffi- 


ciently penetrate for this, it finds egress on the side which | 


is opposed by the least resistance. Now the shell with the 
common or time fuze, while it is liable, at short distances, 
to be sent entirely through a ship, most commonly would 
effect a lodgment well within the vessel before it exploded, 
and consequently would, when the moment of explosion 
came, be situated most favourably for the exertion of its full 
destructive effect. On the other hand, it is the opinion of 
Sir Howard Douglas that the percussion shell cannot be 
lodged in the wood, if the percussion apparatus performs its 
function ; an opinion which would appear to be tolerably 
self-evident. Captain Dahlgren, however, contends that 
this has not been demonstrated, and considers it proper to 
leave it an open question. ‘Lhe pereussion fuzes were in- 
troduced to insure the timely explosion of the charge. But 


Captain Dahlgren thinks there is reason to believe that the | 


United States’ common fuzes, and others of like kind, are 


liable to be dislocated by the shock with which they strike | 


the object, and thus made to explode the charge of the shell 
almost instantly after penetration. Should this liability 
really prove general, there would be little fear of dilatori- 


ness of explosion left, and thus the great objection to the | 


common fuze would be proved groundless. 

_ The probable effects of artillery upon ships, treated in 
Captain Dahlgren’s fifth chapter, are of a very compli- 
cated and intricate character: for they depend, not merely 
upon the nature of the materials struck, but also, to a very 
great extent, upon the manner in which they are combined, 
They include the crushing out of planking, trames, girders, 
&e., which lie even beyond the spot to which the projectile 
penetrates. They are also greatly affected by the condition 
of the materials struck—upon their age and state of pre- 
Servation; and there can be no doubt that serious mis- 


By a judicious use of | 
both, neither need interfere with the other, but it would | 
be es mistaken to say that children are taught to write | 


t we do affirm | 


Dantcren, Commander in | 


takes may readily be made in recording and reasoning upon 
the results of experiments, if due regard be not had to these 
and other circumstances. The author, while not unmindful 
of this, considers, nevertheless, that target practice is quite 
sufficient to decide upon the merits of guns of different forms 
and calibres, in respect to their accuracy and penetration, 
and that the gun which has these in the highest degree is 
the most fit for naval purposes, so long as it is convenient 
of management. Although he does not pretend to afford 
us much novel informution in regard to penetration, yet he 
furnishes us with really valuable additions to the very 
meagre stock of knowledge accessible to the inquirer. The 
target employed in his trials was of sound white, fairly- 
seasoned oak. It was formed of three series of squared 
timbers, the two outside layers placed horizontally, the 
middle series vertically, each series measuring ten inches 
through, making the total thickness thirty inches. The 
parts were well fastened by treenails, clamped by stout 
perpendicular battens at the euds, and in the middle firmly 
bound together by iron bolts—the only metal fastenings in 
the target. Its dimensions were thirty feet long and ten 
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the target were four upright poles to spread a screen of 
the same size as the target. We mention these facts, not 
wit! view of introducing a detailed account of all the 
trials made, for which we cannot afford sufficiently extended 
space, but in order to prepare our readers to thoroughly 
comprehend the two cases to which we propose to refer. 
The first of these was a trial of a 32-pounder of ewt. 

firing a solid shot weighing 324 Ib., with a charge of powder 

of 9 lb., and at an elevation of 2° 35'. This shot strnck 
| about 8} feet above the foot of the target, 54 feet from the 
line of aim, and produced the efiect shown in the annexed 
engzravi Fig. 1:— 
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On examination the entrance of the shot into the wood 
was found to be indicated by a circular indentation nearly 
equal to its size, within which the surface was crushed, and, 
towards the centre, broken into small fragments, packed so 
closely into the narrow aperture that it required some force 
to introduce the sounding wire as far as the shot. It had 

netrated 2linches. There was noappcarance on the , 
penctrated 21 inches. 1ere Was noappearance on the rear 


timber not penetrated by the ball. 

The other experiment to which we would draw attention 
was made with a broadside shell-gun, firing a shell filled 
with rice, to make up the weight of the ordinary internal 
charge of powder, and having its fuse-hole plugged. The 
effect obtained with this is represented in the engraving, 
Fig. 2. 

This shell struck direct, 5 fect from the line of aim, and 
about 73 fect above the foot of the target. It pierced the 
| first and second series of timber, and broke asunder the 
| rcarmost timber just at the place of impact, forcing the 

right end outwards 16 or 18 inches. The other part, sus- 
| tained by the rear brace, was not moved; but its outer- 
most half was split entirely off, making a large splinter 
| 6 feet long, which was driven at least 20 yards. The shell 
| dropped down and lodged, unaltered in shape, on some 
| plank placed behind the target. Here, then, we have an 
jexample of what is deemed the best effect which can 
| possibly be obtained by a shell, the foree haying been just 
sufficient to take it through the substance of the target 
| (which may be assumed to represent a ship’s side) so that 
| at rolled, expended, down the rear surface of the target. 
| 
| 
| 





Had the materials of the target been arranged more like 
the side of a ship, with its comparatively thin internal 
plank, the splinters dispersed would, in all probability, 
have been far more destructive. As the chief injury to a 
ship’s compaiy in action would result from the splintering 
| of the internal planking, and as the first of the above 
experiments shows that the absolute penetration of the 
| shot is essential to such splintering, and, further, as the 
effects of splintering depend upon the nature of the internal 
surfaces, it follows that it is desirable both to increase the 
stoutness of the sides of our men-of-war, and to line them, 
| if practicable, with a material Iess hard and fibrous, and 
therefore Jess liable to splinter than common plank. 

In his sixth chapter Captain Dahlgren discusses the 
most important question that has to be decided in connexion 
with naval armaments—the extent to which solid shot 
| shall be superseded by explosive shells. And to no nation 

is this question of more importance than to the American, 
since there is no way in which the comparative smallness 
of the United States’ navy can be compensated for except 
that of maintaining its armaments in the highest state of 
efficiency. This fact manifestly weighs heavily upon the 
mind of the author. “The overwhelming fieets which 
such navies as those of England and France can put forth, 





feet high, the distance from the battery 1,299 yards. It 
stood in the river Potomac, upon a firm foundation of stout 
logs, placed on the bottom of the stream. On the top of 


surface to indicate that the blow had injured the layer of 
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weakness of individual ships. The navy of the United 
States, if not superior in numbers, must needs be superior in 
all else.” Here we have a glimpse into the ambitious 
| spirit from which so many valuable inquiries have sprung, 
| and which serves to keep the reputation of the great western 
republic, in all that relates to the improvement of fire-arms 

| and ordnance, above that of any and every European state. 
In order to test the relative merits of shot and shell, the 
author supposes that from a given quantity of iron a piece 
of ordnance is to be constructed capable of discharging a 
projectile of a certain weight, and proceeds to examine 
whether the projectile shall be a shot or a shell. He as- 
sumes the given weight of the projectile to be 511b; then 
the diameter, if a shot, would be 7-24 inches, and if a shell, 
7°85 inches. He further assumes the initial velocities due 
to the charge adapted to the weight of the gun to be about 
1,475 feet, and the quantity of powder contained by the 
shell 2lb. The values of the shot and shell are to be esti- 
mated by their respective accuracy and power at equal dis- 
tances, “ power” meaning the depth to which they enter, 
the area of the orifices made by them, the extent to which 
the wood is splintered, and the effect produced upon the 
material by which they are finally stopped. ‘The shot is 
shown to have the advantage in respect of accuracy, 
becanse its surface being the lesser, weight for weight, the 
resistance of the air has the lesser retarding and disturbing 
effeet uponit. For a like reason the penetration of the shot 
will be superior to that of the shell; but the area of the 
orifice made by the shell will, on the other hand, be greater 
than that of the orifice made by the shot. The extent of 
the probable splintering in the two cases is not so easy to 
determine. In order, however, to assist the formation of a 
judgment upon the matter, Captain Dahlgren, after lament- 
ing the paucity of the reports made to the French Govern- 
ment upon the trials instituted by Colonel Paixhans, in 
1824, proceeds to give an example taken from the trials 
made at the experimental department at Washington upon 
the target which we have previously described. While 
firing 9-inch shells at a steamer moored about 550 yards 
distant, one of them passed through the very light upper 
works of the vessel, and, bounding several times on the 
water, lodged in the target, the explosion following almost 
instantly. On examination the shell was found to have 
entered about 20 inches into sound wood on the extreme 
right, and the explosion, radiating from its bed, which 
was very distinctly indicated, forced out and broke off three 
outer timbers, and shattered the middle timbers laterally ; 
in all about 27 cubic feet of sound wood was displaced. 
The thickness of wood unpenetrated by the shell was 
10 inches; but this, though not rent or broken, was forced 
forward with the timber above and below, so as to leave a 
space of some inches between these timbers and the others, 
A shell of the same calibre, but uncharged, was next fired ; 
it penctrated the timber about 20 inches, and breaking 
asunder the remaining wood, passed entirely through the 
target, throwing off to the distance of 20 yards a splinter 
6 feet long and 6 inches thick. The annexed sketches, 


| will always suffice,” he says, “to avoid the evils due to the - 
| 
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Figs. 3 and 4, made on the spot, exhibit the effect of the 
explosion of the shell; that of the shot has already been 
shown in Fig. 2. ‘The superior effects of the shell will at 
once be seen, although it is evident that while the un- 
charged shell was most favourably cireumstanced, the 
charged shell was much impeded in its action, first, by 
passing through the steamer ; and, secondly, by striking the 
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target so near the edgo, In summing up rosults tho author 
says :— 

The gist of the question, then, between the solid shot and the 
charged shell, of like weights, rests mainly upon the superior accu- 
racy of the one and the superior power of the other. If there be 
any difficulty in striking a given object, the shot will do so oftener 
than the shell; if not, the shot will cluster more closely about any de- 
sired spot. On the other hand, the power exerted by a single ex- 
ploding shell is infinitely (!) more destructive than that of many 
shot. 

The discussion thus far, however, proceeding upon the 
supposition that the projectile is to be of a given weight, 
and the gun constructed accordingly, has not - taken the 
exact form in which it practically shapes itself at the pre- 
sent day, for the weights of shell-guns actually in use are 
seldom the same as the weights of shot-guns. The author, 
therefore, pushes his inquiries still further; and in doing 
so, he is careful to make it well understood that the com- 
parison lics between solid shot and explosive shells, since 
he regards the use of uncharged hollow shot, or “ emascu- 
lated shells,” as he calls them, as utterly absurd and inde- 
fensible. The guns which he compares first are the broad- 
side long 32-pounders and the 8-inch shell-guns, which are 
severally very nearly alike in both the English and United 
States’ navics. The dimensions and capacities of these 
pieces are as follows :— 


WEIGHT. BORE. snot. 
Gun. Charge. Shot. Length. Diam, Diam, Windage. 
32-pounder ..57 ewt, 9lb. = B24Ib. 107°9 640 6°250 O150 
Shell. 
8-in shell-gun 63 ewt. 9 |b, 51 Ib. 100°3 8 7°85 0°150 
Their ranges at different clevations are :— 
Qo 3e 4e 5e 
32-pounder ..... -.1170 1510 1750 1940 





8-inch shell-gun .... 70 1260 1540 1770 
The accuracies of these pieces have been tested by most 
careful experiments, in perfectly calm weather, and the 
results are shown in the following engravings, Figures 
5and6. Ten rounds were fired from cach piece, the ele- 
vation of the 32-pounder being 2° 33’, and that of the 
shell-gun 3° 12’, Figure 5 represents the screen (40 x 20 ft.) 
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used with the 32-pounder practice. Of the ten shots fired 
only three struck the sereen, as shown, one of which was 
on ricochet after falling 22 yards short. A fourth shot 
grazed the pole at the left of the screen. Figure 6 repre- 
sents the screen (same size as before) used with the shell 
, iar Of the ten shells fired, five struck the target 

irect, and one on ricochet. ‘These results, so extremely 
favourable to the shell-gun practice, are in direct opposi- 
tion to those obtained on board the Excellent, and quoted 
by Sir Howard Douglas. Captain Dahlgren considers the 
practice in the latter case was too rapid to admit of proper 
aim being taken. 

In the matter of penetration Captain Dahlgren con- 
cludes that, whenever the 32-pounder shot will pass through 
a vessel’s side, the 8-inch shell will lodge sufficiently deep 
to approach its maximum effect uponexploding. And with 
respect to celerity of fire, our own practice, on board the 
Excellent has sufficiently established the fact that there is 
no considerable difference between the number of rounds 

red from each in a given time. 

The conclusions drawn by Captain Dahlgren are :— 
1. ‘That shells are of more effect against ships than shot of 
like weight. 2. That the present long 32-pounders and the 
French 30-pounders are inferior to the 8-inch shell-guns in 
accuracy and power, and, therefore, less efficient, &. That 
the 10-inch shell is of superior effect to the shot of 64 or 
68-pounders; but the gun assigned for its use in the Eng- 
lish and American services is too light to propel it properly, 
and the use of it as a pivot gun is not to be recommended. 

The seventh chapter of the work is occupied with a de- 
scription of the composition of batteries in sailing ships 
and steamers, and sets forth the changes which have suc- 
cessively resulted from the introduction of the paddle- 
wheel and screw-propeller into vesscls of war. Here we 
come upon subjects too purely technical for our pages, for 
which reason we leave them for the exclusive study of pro- 
fessional men. 

The last chapter, which cocupies nearly one-third of the 
volume, treats ina highly interesting manner of the inci- 
dents of the late war with Russia; but, as our analysis of 
the book, and our elueidations of the topics treated in it, 
have already extended themselves so greatly, we must not 
now enter upon this inviting subject. We shall, however, 
do so in a concluding notice. 


Recreation Grounps 1n Towns.—Mr. Slaney has obtained leave 
to bring in a bill to enable or facilitate grants of land to be made near 
populous places, for the use and regulation and recreation of adults, 
and as play grounds for poor children. The effort isan amiable one, 
in keeping with Mr. Slaney's general character, but its success appears 
very problematical, 
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LAW PROCEEDINGS, 





COURT OF QUEEN’S BENCNH—Westminster, May 25. 


(Sitting in Banco, before Lord Campsexi, and Justices COLERIDGE; 
Erie, and Crompton.) 


‘THOMAS V, POXWELL, 
Tuts was an action in which the plaintiff, William Thomas, a manufacturer, 
sued the defendant, Daniel Foxwell, also a manufacturer, to recover damages 
for the infringement of a patent granted to him on the Ist of December, 1846, 
for “Improvements in machinery for sewing or stitching various fabrics.” 
The plaintiff's invention, according to his specification, consisted in certain 
novel arrangements of machinery, whereby fabrics of various textures might 
be sewn together in such a manner as to form a firmand lasting seam. ‘“‘ The 
principal novelty of this invention is the combination of a vibrating needle 
with a shuttle, when the point of the needle has entered the cloth or other 
fabric under operation, and formed a loop of thread, passes through that loop, 
and leaves a thread on the face of the cloth, by which means the needle, when 
it is withdrawn from the cloth, instead of drawing back the thread with it, 
leaves a tightened loop on the opposite side of the cloth to that at which it 
entered, The fabric then passing forward to the distance of the length of the 
stitch required is again pierced with the needle, and a stitch is in like manner 
produced,” After minutely describing the several improvements in machinery 
for sewing or stitching various fabrics, which the plaintiff stated had been 
communicated to him by a foreign correspondent (Mr. Low, an American), 
the plaintiff said he wished it to Le understood that he did not confine himself 
to the precise arrangements shown in his specification, as various alterations 
of minor importance might be effected without departing from the nature 
of the invention. He then claimed:—‘*1. The general arrangement of 
machinery above described, and shown in sheet 1 of the drawings, whereby I 
am enabled to unite pieces of cloth or other fabrics together, by sewing either 
straight or curved seams, such sewing being much more speedily and economi- 
cally effected than by hand; 2, I claim the application of a shuttle in com- 
bination with a needle, as shown in sheet 1 of the drawings, for forming and 
securing loops of thread or other substance, for the purpose of producing 
stitches either to unite or ornament various fabrics, whatever may be the 
means employed for working such shuttle and needle when employed together ; 
3. I claim the construction and use of the sliding frame, shown in sheet 11 of 
the drawings, whereby I am enabled to hold the cloth in such a manner that 
it may be moved in any required direction to receive straight and curved lines 
of stitches and a!so stitches which will form various patterns of embroidery ; 
4. I claim the mode of actuating the frame, as above described, with reference 
to sheet 3, and also the arrangements of parts for actuating the needle, as 
shown in sheet 2.” On the 30th of April, 1855, the plaintilf entered a dis- 
claimer, in which he stated that since the enrolment of his specification it 
had been brought to his knowledge that previous to the granting of his patent 
a machine had been described in the specification of a patent granted to 
Messrs. Fisher and Gibbons on the 7th of December, 1844, wherein a series of 
needles were arranged to act simultaneously together with a like number of 


shuttles, for the purpose of ornamenting fabrics; but he could not ascertain | ” . fe 4 : 
| gas during the progressive fermentation in the casks, keeping the 


that such machine was ever put in practice, and he believed that it was in- 
capable of being worked usefully, But as doubts might be raised and objec- 
tions taken to his patent, in consequence of such previous publication, he 
entered the following disclaimer te, and as a continuation of, the second 
claiming clause—viz., “‘ But I do not claim the use in a machine of several 
needles and shuttles, nor do I claim any of the mechanical parts separately, 
of whieh the machinery shown in the drawings is composed.” At the trial 
which took place before Lord Campbell, at Guildhall, at the sittings after last 
Michaelmas term, the plaintiff obtained a verdict; but subsequently a rule 
was granted to set aside the verdict and enter it for the defendant, upon the 
ground—l, that there was no evidence of infringement, having regard to the 
clauses in the specification and to the disclaimer; 2, that the plaintiff's second 
claim—viz., the claim of a shuttle in combination with a needle as specified, 
was not new; 3, that the plaintiff's second claim as specified was not a new 
manufacture, or not a manufacture for which letters patent could lawfully be 
granted; 4, that the plaintiff's second claim as specified is bad in law in this 
—that it claims too much; 5, that the plaintifl’s third claim, so far as it 
relates to the construction of the sliding frame, was not new; and G6thly, that 
plaintiff's fourth claim, so far as it relates to the arrangement of parts for 
actuating the needle, as shown in the sheet 11, was not new; or why a new 
trial should not be had between the parties on the ground, 1, of misdirection 
in the Lord Chief Justice, in telling the jury that the plaintiff’s claim being 
for a combination, the defendant was guiity of infringement if he used any 
material er substantial part of it, but without telling them that such part 
must have been new; 2, on the ground that, having regard to the several 
specifications given in evidence and the undisputed facts in the case, the 
learned judge should have directed a verdict for the defendant upon the issues 
joined on the first, second, third, and fourth pleas, or one or more of them, 
and not to have left those issues to the jury ; 3, because the jury stopped the 
defendant from giving further evidence upon the question of the novelty of 
the plaintiff's fourth claim so far as it relates to the arrangement of parts for 
actuating the needle, as shown in sheet 11 of the drawings, and yet they found 
a verdict for the plaintiff as to the novelty of that part of his claim; 4, 
because the verdict was against the weight of the evidence, as regarded the 
novelty of the plaintiffs third ciaim, so far as it related to the construction of 
the s'iding frame ; and as regarded the novelty of the plaintiff's fourth claim, 
so far as it related to the arrangement of parts for actuating the needle. 

Mr. Bovill, Q.C., Mr, Webster, and Mr. Salter appeared to show cause 
against the rule; and the Attorney-General, Mr, Manisty, Q.C,, Mr. Hawkins, 
aud Mr, Ashton in its support. 

The hearing of the case occupied several days ; the publication of the con- 
clusion of the report we must defer until next week, Judgment will not be 
delivered before Monday, 


CHEMICAL, 


CHEMISTRY OF BEER BREWING, &c. 
(Continued from page 394.) 
Mr. Hasron has found that the resin of hops is taken up by 
the wort even without the aid of the volatile oil, to which Bal- 
ling has ascribed a certain effic:cy in determining the solution of 
resin. With the apparatus used by Mr. Habich in brewing, the 
hops are subjected to the action of steam until the water that 
passes away has no longer any smetl. This water is not used, 
but he adopts this course because the wort vapour is employed 
directly for mashing, and a small amouut of hop oil appears to 
retard the sacchurification in mashing. The hops thus swelled, 
and free from volatile oil, are then extracted by passing through 
them the boiling hot wort. A large quantity of the hop resin 





| 


is thus dissolved by the wort, and is separated during the fer- | 


mentation. 


It was ascertained that the solution of the hop resin could not | 


be due to the influence of any residual oil, by an experiment in 
which the wort, after treatment with hops, was boiled for four 
hours under a pressure of one-fifth of an atmosphere, was then 
run into a cooler, and afterwards, when it had a temperature 
of 8 deg. R., run quite clear into the fermentation vat. There 
was, however, just the same separation of dark resin durivg the 
fermentation. 

This would appear to show that the hop resin exercises a spe- 
cial influence in the process of fermentation. It is known that 
acids such as tartaric, urlic, lactic, and acetic acids have an in- 
fluence on the fermentation, and therefore it is probable that the 
hop resin has also. 

The influence of the tannic acid in hops Mr, Habich thinks 
has been under-estimated by Balliog, in his work on the 
chemistry of fermentation. There certainly is no reason to 
suppose that it is converted into gallic acid in the beer. How- 
ever, beer does not contain any tannic acid, even when a 
large proportion of hops has been used, as may be readily 
ascertained by testing with iron salts. On the contrary, all the 
tannic acid is separated in combination with vegetable gelatin. 
But the tannic acid originating from the hops is by a long way 
insufficient for the separtion of all the vegetable gelatin, so as to 
produce a first class thin beer, 

Otto and Siemens, in their work on brewing, have in the main 
adopted Balling’s views with regard to the tannic acid; however, 
they believe that it serves the purpose of separating dextrin 
aud mucin. But when it is remembered that well prepared 
wort never contains dextrin, and that mucin is considered to 
facilitate fermentation, there does not appear to be any ground 
for this opinion. 

Mr. Habich has observed, that wort containing but little vege- 
table gelatin, yields a remarkably white yeast, and the beer 
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clears much more vapidly, / The separation af the compound of 
tannic acid and gelatin in the brewing vat must act as a means 
of clearing the wort from the substances that cause turbidity, 
But when the hops do not contain tannic acid—as is the case 
with old hops, in which it has been converted into gallie acid— 
the wort obtained is turbid, and contains gallic acid. Hence the 
use of old hops is not only without advantage, but positively 
prejudicial, 

In the preparation of thin beer, like the Indian pale ale, the 
tannic acid of the hops would be insufficient for the separation 
of all the vegetable gelatin, unless so large a proportion were used 
as to render the beer too bitter, and in this case the requisite 
amount of tannic acid must be obtained from other sources. 

It may be questioned whether a complete separation of the 
vegetable gelatin is requisite for the production of good beer, 
With regard to this point experience affords the following data. 

When beer has passed through all stages of fermentation, and 
has arrived at maturity, a decomposition of the remainiug un- 
altered vegetable gelatin commences. 

The entire separation of this gelatin cannot be effected by 
means of tannic acid, because that portion which is held in solu- 
tion by phosphoric acid is only partially precipitated by tannic 
acid, The solution of vegetable gelatin in phosphoric acid, mixed 
with excess of tannic acid and filtered, gives, when mixed with 
some alkali, a further lilac-coloured precipitate. 

But in proportion as the separation of vegetable gelatin is 
more complete, the liquid loses the character of beer, and in regard 
to this particular there is a wide field for investigation. The 
resuits that Mr. Habich has obtained he describes as highly 
satisfactory, and states that his practice is to separate a very 
considerable portion of the vegetable gelatin from the wort 
before fermentation, so that the wort is never run into the 
fermentation vat with the quantity of gelatin yielded by the 
materials used in its preparation. 

In the fermentation the greater or less amount of vegetable 
gelatin present in the wort is indicated by the slower or quicker 
clearing of the beer in the tubs. The vegetable gelatin may be 
present in the beer in two states—either dissolved by and per- 
haps combined with phosphoric acid, or suspended in the liquid. 
It is the gelatin in this latter condition that so frequently inter- 
feres with the clearing of beer, owing to the slight evolution of 








small swollen particles of gelatin suspended. This can be pre- 
vented only in two ways; either by allowing the wort to settle 
well in the cooler, and in drawing it off, taking particular care to 
avoid stirring up the sediment, which contains, besides coagulated 
albumen and tannate of gelatine, the flocculent gelatin ; or by 
filtering the wort. This jatter operation is quite unavoidable in 
summer, and it may be accompanied by artificial reduction of 
temperature. 

Mr. Habich considers that his experience does not justify the 
inference that the compound of gelatin with phosphoric acid 
contributes in any way to the production of yeast; at least he 
has found that the clear beer wort and the filtered beer, after 
the principal fermentation, required nearly the same quantity of 
tannic acid solution to produce perfect precipitation of gelatin. 

Then since the other nitrogenous constituent of malt, the 
albumen, is also completely separated by the temperature of the 
wort, it can be only the diastase altered by boiling that furnishes 
material for the produetion of yeast. This would account for 
the well known fact that the addition of ground malt, or of a 
cold infusion of malt, considerably increases the susceptibility 
to fermentation of wort, and is followed by a proportionate 
increase in the quantity of yeast produced. A similar effect is 
not produced by the addition of either gelatin or albumen. 

Mr. Habich does not venture to offer any opinion as to whether 
the mucin contained in raw grain contributes in any way to the 
production of yeast. The results of his experiments in reference 
to this particular are not yet sufficiently decisive. But when it 
is considered that beer made from malted barley and raw malt 
has always less tendency to ferment than that made from malt 
alone, the influence of the mucin appears questionable. 

With regard to the prevalent opinion that fermented liquor~ 
contain alcohol in a free state, he directs attention to the follow- 
ing facts as opposed to this view :— 

When beer containing three per cent. of alcohol is mixed with 
pure alcohol sufficient to render the amount of alcohol four per 
cent., and beer wort containing fourteen per cent. extract is fer- 
mented until the attenuation has advanced to the point corre- 
sponding with four per cent. of alcohol, a comparison of the two 
liquids shows that there is an immense difference between them, 
consisting chiefly in the smell and taste. y 

Further, it is a very significant fact that beer and diluted 
spirit, both containing the same amount of alcohol, present very 
great differences in their relation to dextrin. Both beer and 
wine dissolve dextrin in large amount, while, on the contrary, 
dilute brandy dissolves but very little. 

The opinion that the alcohol in fermented liquors is combined 
with some nitrogenous substance was put forward some thirty 
years ago by Meissuer, and was founded upon good grounds. 


| ‘The only defective point was the absence of ary recognised 


constant relation between the amount of nitrogen and that of 
alcohol in the product of fermentation which was free from 
gelatin, albumen, &c. 

Débereiner long since observed the evolution of ammonia when 
fermented liquids are boiled with caustic alkali. He believed 
that this ammonia exists ready formed in these liquids, but that 
caunot be the case, since beer is known to contain free phos- 
phoric acid. If it was in the state of an ammoniacal salt it would 
be phosphate of ammonia; and as this salt could not remain m 
solution in the presence of phosphate of magnesia, but would be 
separated in combination with it, the liquid would be rendered 
free from ammonia. 

Dr. Habich has instituted a series of experiments, which he 
hopes will throw some light on this subject. 


Frexcu Know ence or tre Encuisu.—In announcing the fact 
that Sir John Pakington, the First Lord of the Admiralty, intended 
placing vessels belonging to the Royal Navy at the disposal of men of 
science, should they require them for the purpose of proceeding to 
South America to make observations during the great eclipse of the 
sun, which will be favourably observed in Peru and other neighbonr- 
ing countries, the French Scientific journal, Cosmos, falls into a 
singular error. ‘The editor is the Abbé Moigno, a highly cultivated 
man, and one who has, probably, a better knowledge of English 
scientific literature than nine-tenths of his countrymen, and yet, from 
the mere remote resemblance that exists between the sounds of the 
names of Sir John Pakington and Sir Joseph Paxton, he commits the 
ludicrous error of attributing the creation of the crystal palaces of 
Hyde Park and Sydenham to the respected gentleman who now rules 
the navy. “Sir John Pakington,” he says, “V'illustre créateur du 
Palais de cristal d’ Hyde Park et de Sidenham, animé d’un sentiment 
de libéralité aussi spontanée qu’intelligente, a offert de placer des 
vaisseaux & la disposition de la sciences pour Yobservation de la grand 
éclipse de Septembre prochain,” &c. The announcement is borrowed 
from the London At and the allusion to the palaces doubtless 
arose from a friendly desire to keep alive the recollection of an 
Englishman’s renown.— Mechanics’ Magazine, 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


880. WiLu1AM BtsHor, Boston, Lincolnshi: P y 
or apparatus for ticketing or labelling spools, bobbins, or reels, for ad- 
justing the size thereof for sampling patterns, for printing labels or 
tickets, affixing postage or other stamps or labels, for cutting their edges, 
and dividing them into given quantities and sizes.” 

883. Joun CuaTTERTON, Devonshire-street, Islington, Middlesex, ‘‘ Improve- 
ments in combining and coating insulated metal conductors for electric 
telegraphs.” — Petitions recorded 22nd April, 1858. : 

918. WILLIAM ARENA MARTIN, Powis.street, Woolwich, Kent, ‘ An improved 
shoe scraper.” — Petition recorded 26th Apri, 1858, 

948. Lucien Tape, Bordeaux, France, ‘ Improvements in shipbuilding.”— 
Petition recorded 28th April, 1858. 

981. Jvues ALBERT HarTMANN, Mulhouse, France, “‘ Improvements in pre- 
paring and combining colours for printing cotton cloth.” 

983. SAMUEL ETCHELLS, ABRAHAM CosTERDINE, Nottinghamshire, and 
SAMUEL CaTTELL, Radford, Nottinghamshire, ‘‘ A reversing water tube 
iron to work with single blast or double blast as occasion may require, 
and an arrangement of water tube irons and parts connected therewith.” 

935, Joun TayLor, Roupell-park, Streatham-hill, ‘‘ Improvements in stoves 
and tire-places.”—Petitions recorded 3rd May, 1858. 

989. Jounx Swain, Hyde, and Matrnew Swaiy, Dukinfield, Cheshire, ‘‘ Cer- 
tain improvements in metallic pistons.” 

991. Henri Lucten MEALL, St. Matthew’s-place, Hackney-road, Middlesex, 
‘Improvements in spring fastenings suitable to be used for dresses, 
brooches, and other purposes,”— Petitions recorded 4th May, 1858, 

993. Davin Tuom and Grorer ALpcrorT PxtLiirs, Pendleton, Lancashire, 
“Improvements in apparatus for bleaching and raising oi! and fat.” 

995, Wituiam Koss, Glasgow, Lanarkshire, ‘Improvements in taps or 
valves.” 

997. Joux Henry Jounson, Lincoln’s-inn-fields, “ Improvements in signal 
and indicating apparatus for railways.”—A communication from Henry 
Maule, Philadelphia, United States. 

999. WiLLIAM Simon HouLANDs, Anchor-terrace, Mawbey-road, Old Kent- 
road, Surrey, ‘* Improvements in extracting and purifying oils and fatty 
matters.” 

1001. TitomAs Hotpsteap, Carlisle, Cumberland, “* Improvements in machi- 
nery for the manufacture of certain articles of confectionery, which im- 
provements are also applicable to the manufacture of biscuits and the 
like, and to other articles, from plastic substances.”— Petitions recorded 
5th Muy, 1858. 

1003. Joun Ricuarvs, Moorgate-street, London, ‘* Improvements in rotary 

yumps."” 

105. ni Sweet Wittway, Bristol, ‘‘ An improved arrangement of appa- 
ratuses for ringing bells.” 

1007, Witttam Heap, Oldham-road Tool Works, Ashton-under-Lyne, Lan- 
cashire, ‘ Improvements in pipe joints or couplings.” 

1009. Hat. Asnworru, Prestwich, Lancashire, * Certain improvements 
in machinery or apparatus for cutting hides or skins.” 

1011. Joun Brineman, Hamburgh, * Improvements in cooling fluids, and in 
the application of cold.” 

3013. Wim.iamM Epwarp Newton, Chancery-lane, Middlesex, ‘ Improve- 
ments in the manufacture of saltpetre.”—A communication, 

1015, JamES Wricut, Alfred-place, Newington-causeway, Soutawark, Surrey, 
‘Improvements in treating madder for printing aud dying, and also in 
the substances and processes used in printing and dying with the same.” 

+ —A communication. 

1017. Winuiam Watts, WILLIAM LANGForD, and JAMEs Stack, Nottingham- 
shire, ‘‘ Improvements in pressure gauges.”— Petitions recorded 6th May, 
1858. 
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1019. CuarLes Joun Carr, Wentworth, Yorkshire, ‘Improvements in 
forge and other hammers.” 

1021. Richard OreNsnaw, Firwood, Bolton-le-Moors, Lancashire, “Im- 
pr ts in hinery for plating down or folding and measuring 
fabrics.” 

1023. JAMES MICHAEL 
proved bedroom vase. 

1025, ARCHIBALD NEILSON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the manufacture of boots, shves, and other coverings for the feet.” 

1027. Grores BartLetr Coaean, Friar-gate, Derby, Derbyshire, ‘A new 
portable apparatus to be called a stereoscopia, for exhibiting stereoscopic 
victures.” 

19. Ronert Best, Birmingham, Warwickshire, ‘ An improvement or im- 

ta in illumination.” 





Dvuvarp, Luc-sur-Mer, Calvados, France, ‘ An im- 
” 





pro 

1031. Daniet Storuarp, Lambeth, JoserH Jones, Southwark, Surrey, 
Dayip Jonas, and BENJAMIN WooL¥ Jonas, Spitalfields, Middlesex, ** An 
improved ship’s block.”—Petitions recorded 7th May, 1858. 





Patents on which the Stamp Duty of £50 has been Paid. 
1139. Ienack JosEPiH SILBERMANN, jun., Paris.—Dated 21st May, 1855. 
1153. Groner CoLurer, Halifax, Yorkshire.—Dated 22nd May, 1855. 

1157. Jouan Jacos Mryer, Rochdale, Lancashire.—Dated 23rd May, 1855. 

1127. WALTER Henry TucKER, Fleet-street, London.—Dated 21st May, 1855. 

1161. Davin L, Dayis, Dedham, Norfolk.—Dated 23rd May, 1855. 

1224, JEAN Bartiste ACKLIN, Paris,—Dated 29th May, 1855, 

1126. Rosert Joun Stainton and EpMunp Cuarues Davey, Iolland-street, 
Blackfriars-road, Southwark.—Dated 21st May, 1855. 

1131. Pauw Firuin Divot, Paris.—Dated 21st May, 1855 

1140. ANTOINE FipELIs Cossvus, Cagliari, Sardinia. —Dated 21st May, 1855. 

1147. James Suanks, Arbroath, Forfar, N.B.—Dated 21st May, 1855. 

1148. Joun Henry Jounson, Lincoln’s-inn-fields, Middlesex.—Dated 2]st 
May, 1855. 

1315 Joux Sutton NETTLEFORD, EDWARD JOHN NETTLEFORD, and JosEPH 
Henry Nertierorp, Holborn, London. — Dated 9th June, 1855. 

1156, Joserii MoRGAN, Manchester.— Dated 22nd May, 1855. 

1167. James Atkinson LonGripGg, Newcastle-upon-Tyne.—Dated 24th May, 
1855. 

1170. James Park, Bury, Lancashire.—Dated 24th May, 1855. 

1185. Josern HippotyTe PouLsaty, Paris, —Dated 25th May, 1855. 

1195. Wiiiam Simson Youna, Leith, Midlothian, N.B.—Dated 26th May, 


1855. 
119), CuaRLEs Weigutman Harrison, Woolwich, Kent.—Dated 26th May, 
1855, 


1454. Avauste Evovarp Lorapovx BELL¥orD, Essex-street, Strand, London. 
—Dated 26th June, 1855. 


Notices to Proceed, 


51. Cnartes Bartow, Chancery-lane, London, ‘‘ An improved registering 
water meter,”—A communication. 

55. Patrick Rorertson, Sun-court, Cornhill, London, “ Improvements in 
inkstands.”— A communication. 

57. CHARLES Epwarp Matson, Church-street, Deptford, Kent, ‘ Improve- 
ments in roughing horses’ shoes "—/'ctitions recorded 13th January; 1858. 
64, Henry LNG, Shoe-lane, London, “‘ Improvements in printing machines.” 

—Petition recorded 14th January, 1858, 
67. Cuanues Scninz, Camden, New Jersey, United States, ‘‘ An apparatus 
for manufacturing prussiate of potash.”— Petitions recorded 15th January, 


1358. 

76. Eowin Hitis, Warsash, Titchfield, Southampton, “‘ An improved pro- 
cess for facturing sulphate of ia.”—Petition recorded 16th 
January, 1858, 

86. Vira DE Tivoul, Lower Thames-street, London, “ An improved omnibus.” 

88. GiuserrPe ANTONIO TREMENSCHINI, Vicenza (Venetian Lombardy), “ Im- 
proved methods and mechanical arrangements for applying card-board to 
the weaving of figured fabrics, and for arranging the card-board for this 
purpose.” 

93. Otto Von Corvin, Alfred-place, Alexander-square, Brompton, Middle- 
sex, ‘Improvements in the mode of inlaying or ornamenting in metals 
and other materials.”—Petitions recorded 19th January, 1858. 

94. CurisTorHER NuGent Nixon, Ramsgate, Kent, “ Improvements in the 
application of screw power, such improvements being applicable to steer- 
ing apparatus, capstans, windlasses, crancsa, winches, and other mechanical 
purposes.” 

97. WILLIAM Muir, Strangeways, Manchester, ‘Improvements in stands 
for letter-copying presses and other small machines.” 

100. Cartes Risaworrn, Sheffield, Yorkshire, ** An improved construction 
of spring fur sustaining loads, and moderating concussion.” 

104. Patrick Rowertson, Sun-street, Cornhill, London, ‘‘ Improvements in 
the manufacture of paints.”—A communication —Pctitions recorded 20th 
January, 1858. 

106. Witiiam Waite, Adelaide-street, South Shields, Durham, “ Improve- 
ments in machinery or apparatus for making moulds or matrices employed 
in casting metals.” 

107. Tomas Ivory, Edinburgh, “‘Improvements in steam boilers.”— 
Petition recorded 2st Jonuary, 1858, 

120. Witticam Basrorp, Longport, Staffordshire, “ Improvements in kilns 
or ovens for burning or firing bricks, tiles, pipes, and pottery, or earthen- 
ware, and in the mode of charging the oveus or placing or setting the 
articles that are to be fired therein.”— Petition recorded 22nd January, 1858. 

139. George Price Sincox, Hendham Vale Works, Harpurhey, near Man- 
chester, L hire, “The lication of certain materials in the manu- 
facture of ts,” 

140. Wi.ttam Eoward Newton, Chancery-lane, London, “A new or im- 
proved fabric, intended principally as a substitute for leather.”— A com- 
munication. — Petitions recorded 26th Janvary, 1858. 








PP 








151, Constantine Nicotaus Korttuna, Liverpool, Lancashire, ‘‘ Improve- 
ments in the manufacture of neutral. soap.”=-Petition recorded 28th 
January, 1858. 

233. Ricuarp WILLIAM JonNsox, and WiILutaM StaBLerorD, Olbury, Wor- 
cestershire, ‘‘ Improvements connected with the brake levers of railway 
wagons.” — Petition recorded 8th February, 1858. 

293. Henry WILDE, Manchester, L hire, ** Lmprovements in connecting 
the ends of lightning conductors, and also the ends of submarine electric 
telegraph cables.”—Petition recorded 16th February, 1858. 

390. Davip Nurss, Ropert Nurse, and Gores Nursk, Machan, Monmouth- 
shire, South Wales, ‘“‘ Improvements in coating metals, and in the appara- 
tus connected therewith.”—Detition recorded 27th February, 1858. 

466. Bixpon BLoop Stoxry, Dublin, Ireland, “Improvements in buoys, 
floating beacons, and other similar floating bodies.”— Petition recorded 8th 
March, 1858. 

617. ConstanTINE Nicouaus Kottvua, Liverpool, Lancashire, ‘ Improve- 
ments in purifying soda leys, whereby they are rendered capable of saponi- 
fying all fatty matters or resins used in the manufacture of soap.” 

618, ConstanTINE Nico.avs Korruna, Liverpool, Lancashire, ‘* Improve- 
ments in the facture of pact neutral soap.” 

619. ConstanTInE NicoLaus Kortuna, Liverpool, Lancashire, ‘ An improve- 
ment in the manufactare of neutral hand er skin soap.”—/'etitions recorded 
2ith March, 1858. 

694. ARTUUR Perks Dapiey, and Nenemian Broven, New Hall-street, 
Birmingham, Warwickshire, ** An improved buckle or metallic adjuster, 
for adjusting braces, belts. garters, and such like articles of dress.” 
— Petition recorded 1st April, 1358, 

782. Wituram Rowert, Nethertield-road, Liverpool, ‘‘ Improvements in the 
construction of electric telegraph cables or ropes,”—J’et ition recorded 10th 
April, 1858 

£95. Tuomas GREENSmMELDS, Little Titehficld-street, London, ‘ Improve- 
ments in purifying gas produced from coal, and obtaining ammoniacal and 
other alkaline salts,”— Petition recorded 23rd April, 1858. 

917. Wrieut Jones, Pendleton, Lancashire, ‘* Improved machinery for ring- 
ing bells.”—- J*tition recorded 26th April, 1858. 

956. Ropert Jouanny, Vienna, Austria, “‘ Improvements in the construction 
of furnaces.” —/'etition recorded 29th April, 1388, 

936. Joun GEorGE ArroLD, Wilson-street, Finsbury-square, London, 
“Improved »pparatus for laying submarine telegraphic cables," Petition 
recorded 3rd May, i858. 

995. Wittiam Ross, Glasgow, Lanarkshire, N.B., “ Improvements in taps 
or valves.” 

999. Wittiam Simon Hoinianps, Anchor-terrace, Mawbey-road, Old Kent- 
roal, Surrey, ‘* Improvements in extracting and purifying oils and fatty 
matters.”—2s’etilions recorded 5th May, 1858, 

1013. Wittuam Eowarp Newron, Chancery-lane, London, “ Improvements 
in the manufacture of saltpetre.”—A communication, — Petitwn recorded 
6th May, 1858. 

1025. AncuimaLp Neitsox, Glasgow, Lanarkshire, N.B., “ Improvements in 
the manufacture of boots, shoes, and other coverings for the feet.”— 
Petitions recorded 7th May, 1858. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing, 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing Boilers, Fittings, &c. 
2826. Peter BrorueRuo0op, Chippenham, Wiltshire, *‘ Boilers and furnaces.” 
—Dated 9th November, 1857, 

This invention, which has for its object the consumption of smoke and 
economising of fuel, is applicable to the boilers of locomotive, marine, 
stationary, or portable steam-engines, and to furnaces of every descrip- 
tion. Instead of the ordinary fire bars, the fuel rests upon a perforated 
metal plate, in the holes of which are inserted the upper ends of a series 
of vertical tubes, their lower ends being secured in the holes of a corre- 
sponding perforated plate, so as to form a hollow chamber beneath the 
fire, through which chamber the water circulates in connexion with the 
rest of the water in the other part of the boiler. The flame and products 
of combustion pass down through these tubes, then up round a midfeather 
into the horizontal tubes or flues in the cylindrical part of the boiler, and 
out of the chimney in the ordinary way. The fresh fuel being placed 
on the top of the fire, the generated gases are drawn downward by the 
draught, and passing through the mass of ignited fuel, enter into com- 
bustion, and pass through the cylindrical part of the boiler or flame, 
thereby creating an increased amount of heating surface, consuming the 
smoke, and economising the fuel. — Not proceeded with. 

2856. WinLiaAM Pickine, Lambeth, Surrey, ‘‘ Apparatus for feeding steam 
boilers with water.”— Da 12th November, 1857. 

This invention relates toa method of, and apparatus for feeding steam 
boilers with water, against any pressure, and without the aid of force 
pumps, or other ordinary means, The construction of the improved 
apparatus is as follows :—Over or near the boiler, a steam-tight vessel is 
fixed, and connected with the boiler by two pipes, one from the upper 
part of the boiler to the upper part of the vessel, and intended to supply 
the vessel with steam, and the other from the lower part of the vessel to 
the lower part (or below the water line) of the boiler, and intended to 
convey the water from the vessel to the boiler, The mouth of this 
latter pipe is provided with a valve opening towards the boiler. Inside 
this closed vessel (at the upper part thereof) the patentee leads the 
mouth of a water supply pipe, from a well, or other source, not more 
than twenty-eight feet below, or on a level with, or above the vessel, and 
in the mouth of this pipe there is a valve opening inwards towards the 
vessel. From the steam pipe first mentioned, a branch is carried into 
the vessel, about midway between the top and bottom thereof, where it 
is furnished with a cock or valve, and is then carried upwards inside the 
vessel to near the top thereof, To the plug of the cock or valve is fixed 
a disc, having two notches therein, and to the disc is connected an arm 
carrying a float. There are alsv two other floats connected to rods, which 
take into one or other of the two notches in the disc, in order to hold 
the steam way open or closed, as may be required, according to the 
height of the water in the vessel. The bottom of the vessel is furnished 
with acock, for the purpose of cleaning it, and driving the water entirely 
therefrom when necessary. The working of the apparatus is as follows :— 
First, expel all air by blowing steam through the vessel, close the steam 
inlet and outlet cocks, and condensation will take place, causing a partial 
vacuum in the vessel, which will allow the pressure of the atmosphere on 
the surface of the water in the well or reservoir to force the water into 
the vessel, until it raises the float on the upper rod, which it releases 
from the notch in which it was engaged. ‘The main float will then rise, 
and open the steam cock or valve, which will be kept in that position, 
and remain so (until the vessel is discharged) by the lower rod being 
forced by its float into the other notch in the disc. The pressure of the 
steam above the water in the feed vessel balancing that of the steam in 
the boiler, the water will descend from the vessel into the boiler by its 
own gravity. Assoon as the descent of the water releases the lower rod 
from its respective notch, the main float will full, and close the steam 
cock or valve, the upper float holding it in that position until again 
released. Condensation again takes place, and the water is drawn into 
the feed vessel, and again discharged as before, and so on alternately, 
until the water has reached the desired level in the boiler, when the 
steam pipe communicating from the boiler to the feed vessel myst be 
closed by a cock outside the yessel; or, by a very little attention, this 
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cock might be so adjusted that the water supplied would equal the amount 
converted into steam; or the apparatus might be made entirely self- 
acting, by producing the steam pipe inside the boiler to about the desired 
level of the water. 

2865. JAMES Henry Bennett, Leith, ‘‘ Compound safety valves.”—Dated 
14th November, 1857, 

This invention consists of a new and improved arrangement of safety 
valves for steam, gas, or any wriform or liquid body, whereby an escape 
is given through the primary action of one or more small valves, conse- 
quently reducing the weight required; at the same time the form of the 
combined larger valve prevents any chance of sticking, and also will, in 
the event of the pressure within being less than that without, allow the 
atmosphere to rush in, and save the vessel from collapse. The form of 
the improved valves cannot be described without reference to the draw- 
ings.—Not proceeded with. 

2369, Joun Ferepay, Wolverhampton, ‘ Steam-engine.” — Dated 14th 
November, 1857. 

The improved engine consists of a wheel mounted upon an axle or 
shaft, and rotating with or round the said shaft. The periphery or rim 
of this said wheel is encased in a jacket or outer covering, preferably of 
a figure similar to the rim of the wheel. In this outer covering or 
jacket, and at a point forming any angle less than 90 deg. and more than 
30 deg. with the vertical axis of the wheel, and on each side of the said 
axis is an opening or port, which is called the steam port. Into these 
ports the steam pipe from the boiler is fitted, Around the inside of the 
ports, and in the space between the outer surface of the rim of the 
wheel and the inner surface of the jacket, is placed packing all round, so 
as to prevent the steam from passing round the wheel, forcing it to act 
direct upon that part of the wheel which is immediately under the steam 
port, causing it to press upon the rim of the wheel, and thus produce 
rotation in one direction or the other, according as the steam acts at the 
right or left hand part. The same construction being retained, if the 
steam be allowed to pass round with the wheel, the eduction ports may 
be on the under side symmetrical with the steam ports. The motion 
generated in the wheel may be transmitted from the axle in the usual 
manner,—Not proceeded with. 


2374, JouN Freperick Srencer, Brighton, ‘ Steam-engines and apparatus 
connected therewith."—Dated 16th November, 1857. 

As to surface condensation, or the condensation of steam by its con- 
tact with a cold metallic surface, it is intended in this invention to pro- 
vide for a supply of condensed steam or fresh water to the boiler gene- 
rating the steam thus condensed, It is necessary to supply from some 
other source than the boilers before referred to an additional amount of 
fresh water, equal to that wasted and lost by the unavoidable leakage and 
waste before referred to. The patentee proposes to snpply this addi- 
tional quantity of fresh water by a small auxiliary boiler of simple con- 
struction, and to feed this boiler with sea water, or with salt and fresh 
water combined, adopting the usual method of blowing out to keep the 
boiler free from any unsafe deposit of salt, He proposes to use the 
steam generated in this auxiliary steam boiler in working an assistant 
engine or engines, arranged to work the air and condensing water 
pumps, and also if required other feed and bilge pumps, and that the 
exhaust ports of this assistant engine or engines be in direet communi- 
cation with the tallic surface 1 rs attached to the engine or 
engines that propel the ship, and that the steam used in working the 
aforesaid assistant engine or engines be passed into the aforesaid metallic 
surface condensers, and being there condensed, thus gives the additional 
supply of fresh water required to replace the loss by waste and leakage 
before referred to. He also proposes to apply the waste before referred 
to by passing the steam generated by the auxiliary boiler before men- 
tioned through certain steam jacketings, and thence direct into the 
metallic surface conJensers, and thus supplying the additional amount 
of fresh water required by the large boilers. With this arrangement he 
either may or may not use an assistant air-pump engine or engines. In 
the improved arrangement of metallic surface condensers, he prefers the 
current of the condensing water to be forced or drawn by a pump or 
pumps several times through different portions of the same condenser, 
formed with either vertical or horizontal divisions therein, and thus to 
effect a more perfect condensation of the steam in the said metallic 
condensers. And for forming a perfect air and steam tight joint where 
the tubes pass through the tube plates, he uses one or more rings of vul- 
canised india-rubber forced over the ends of the tubes into recesses in 
the tube plates, without glands or pressure rings or plates, thus providing 
for the easy removal of any tube for cleaning or repair, and without in- 
jury to the tube plate or the tube so removed, The improvements re- 
lating to steam jacketings consist, First, of the application of steam- 
tight casings round the internal cylinders, and in the covers of all marine 
engines fitted with surface condensers, such casings to be filled with 
steam from the auxiliary or main boilers. Also, in the application of 
steam tight casings round the steam pipes supplying steam to the work- 
ing cylinders of the main or air pump engines, such casings to be filled 
with steam from the auxiliary or main boilers, and may be in connexion 
or communication with the condenser, Further, in supplying from an 
auxiliary boiler any or all of the steam tight casings just described with 
steam of a higher pressure than that in the large or main boilers. All 
such casings may be in fon or ication with the surface 
condenser. He proposes, by these arrangements, to preserve the steam 
passing from the boilers to the engines from premature condensation. 
The improvements in pumps connected with surface condensation con- 
sist in the combination in one double-acting vertical pump of the air 
pump and the pump for supplying the condensing water, so that the air 
and condensed steam from the surface condenser shall be received into 
and discharged from the upper portion of the said double-acting vertical 
pump, and the cold water for condensing the steam shall be received 
into and discharged from the bottom of the said double-acting vertical 
pump. He prefers to construct the pumps with a trunk above the piston 
or bucket, the diameter of which may be varied, whilst the opposite end 
of such piston or bucket (the condensing water portion) presents an 
uniform area due to the diameter, although he may, in certain cases, 
prefer to use, in combination with other parts of this invention, a piston 
or bucket having the same area at each end. 

2088. Cuaryes Wye Witiiams, ‘ Steam-engine boilers.” — Dated 19th 
November, 1857. 

The introduction of diaphragms, or mechanical mixers, in the mixing 
chambers in the interior of steam-engine boilers or their furnaces, con- 
stitutes this invention. 

930, James Henry Bennett, Vamburgh-place, Leith, ‘Safety valves for 
steam, gas, or any wriform of liquid body.” - Dated 27th April, 1858, 

This invention cannot be described without reference to the drawings. 

—Complete specification. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2771. Ricuarnp ArcuimpaLp Broomay. Fleet-street, London, ‘* Construction 
of boats.”—A communication. — Dated 81st October, 1857. 

This invention consists in the construction of folding or collapsible 
boats which can be readily expanded, and which, when folded, can be 
easily stowed, as, for instance, on ships’ decks, and occupy but little 
space. The keel is formed of iron in two or more parts capable of 
sliding over each other to allow of the keel elongating or contracting 
according to whether the boat is required to be expanded or collapsed. 
The ribs are formed of iron, and are all pivetted on the keel; the side 
plates are of iron united and made tight by an outer skin or casing of 
eaoutchouc cloth ; the side plates are bolted to the stem and stern, which 
are continuations of the keel bent up into the proper shape. The 
caoutchoue cloth is secured at bottom to each side of the keel by being 
interposed between it and an outer plate of metal on each side held by 
bolts and rivets, and at the top to the gunwale by being interposed 
between the side plates and an outer plate secured by bolts and rivets. 
The seats form stretchers, and are secured at one end to the top of the 
ribs; they follow the motion of the ribs, and are connected to the 
opposite side thereof when the boat is expanded by spring catch or other 
suitable joints and prevent the pressure of the water from forcing in the 
sides.—Not proceeded with. 

2781, Evenxe Murray, Woolwich, “ Preventing accidents on railways.”"— 











Dated 2nd November, 1867. 
In carrying out this invention a gong is fixed at each end of a railway 
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train, and and a connexion formed by means of a twisted wire cord to 
every railway carriage, the said wire to pass over a wheel or crank 
which will be elevated above each pair of carriages, with the cord 
brought down diagonally to a wheel or crank fixed to the end of each 
carriage, and to be fastened to levers hung perpendicularly, and acted 
upon by other levers horizontally, and supported by a steel spring, 
causing the treadle to be constantly raised except when acted upon by 
pressure, by means of which any person aware of danger in any com- 
partment of a railway train can easily communicate with the engine 
driver, and also the guard at the same time. A signal is also made in- 
dicating the compartment from which the announcement is made. Also, 
a gong will be fixed at the side of the engine or tender, to supersede the 
use of detonating balls, and to give any servant on the line an opportu- 
tunity of apprising the driver or guard of danger in the event of the 
present signals not being observed.—Nol proceeded with. 

2830. Joun Pinker, Pease-hill, Hull, Yorkshire, ‘Governors for marine 
steam-engines.”—Dated 9th November, 1857. 

The throttle or other suitable valve is arranged to 
weighted lever, so as to close, or partly close, such valve. 
venient arrangement for this purpose consists in fixing a pinion, or 
curved toothed rack, on the axis or spindle of the throttle valve, and 
forming or applying a curved rack on one end of the weighted lever. 
Hence, as the weighted lever constantly tends to hangin a perpendicular 
position, any change in the vessel which causes the propelling machinery 
to be less submerged will bring the lever to act on the valve so as more 
or less to close it.—Not proceeded wilh. 


2300. 
railw: | 
The inventor proposes to make a fish plate by first taking a flat iron 
plate, of from two to three feet in length by about ten inches wide, in = 
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the centre of which the ends of two rails of a railway will rest longi- 
tudinally, and having rolled out or cast a pair of plates in such wise that 
covering the plate first 





one may be placed on each side of the r 
mentioned, and running up the rail till they arrive under tl 
and fitting exactly the form or shape of the rail, and serving to support 
the same, The joint of the rails being in the ec e of the plate first 
mentioned, and now supported by the plates, the whole combination is to 
be secured or fastened together, ‘This he proposes to effeet by 
several screw bolts through the lower and one of the upper plates, and | 

| 


top thereof, 








passing 


securing the same by nuts to allow the removal of the rail where re- 
quired; the plate on the other side will be rivetted only. To secure the 
upper portions of the supporting plates with the rail, he passes from four 
to six (or even more if required) screw bolts through both the plates 
and the rails (on each side of the joint of the rails), and secures them 
with nuts, or in any other convenient and safe manner, He also pro- 
poses to place, where it is considered desirable to provide against the jar 
of metal against metal, thin strips of wood between the plates and sides 
of rails, the bolts passing through both metal and wood,—Not proceeded 
ith. 





New North street, London, “ Brake applic- 
able to wheeled carri "—Dated 6th Novemb r, 18! 
This invention relates chietly to wheeled carriages used upon common 
roads, and is applicable principally to such as are drawn by two or more | 
| 


horses or other animals, but with s‘ight variations or modifications it may | 
| 
} 
| 





also be adapted to single-horse vehicles. This invention is designed for 
the purpose of making such brakes self-acting—t 
and constructing the brake that as soon as the 
brake is spontaneously applied with a force corresponding with the force | 
or suddenness of the check given to the horses or other animals, The 
brake will always act upon the wheels when the vehicle is descending a 
hill. In applying this invention to an ordinary two-horse vehicle, the 
hinder part of the pole is made parallel and passes through a socket or 
between two rollers attached to the splinter bar. The end of the pole 
acts against a forked rod which passes round the pin upon which the fore 
carriage turns, and is connected by a pin to two brake levers. These 
brake levers vibrate upon centres attached to the springs or other con- 
venient part of the earriage, and their outer ends carry brakes of wood 
or other suitable material which act against the peripheries of the fore 
wheels. Thus it will be evident that (the fore end of the 
connected to the by chains or as usual) as soon as the 
horses or other will be thrust back, and 
will apply the brakes to the wix ing foree. It will 
also be evident that in the same manner the brake will be spontaneously 
applied whenever the vehicle tendency to overrun the horses in 
descending a hill. A spiral or other spring is to be applied to the b 
levers or the pole so as to withdraw the brakes and thrust the pole for- 
wards as soon as the backward pressure is removed an the horses com- | 
mence to draw, or the splinter bar or the tr inected to 

the pole as to draw it forward as soon as the traces tighten. 
pole must be provided with a pin or bolt to lock it, and prevent its | 
sliding backwards whenever it it is desired to * back” the carri 
without applying the brakes. is bolt may be made self-withdrawing 
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by means of # spring, and be brought into action by a lever or other 
contrivance under control of the driver. 
2818. WiLutAM AnperToN, Ince-within-Mackerfield, Lancashire, “ Rail 


chairs,”"—Dated 6th November, 1857. 

These chairs are of iron, cast in halves longitudinally, 
80 formed that a space is left to admit the lower or under side of a doul 
headed rail for railways. There is also a suflicient thickness of metal 
in the chair under the rail to admit of the two halves of the ir being 
bolted together underneath the rail after the rail has been placed in the 
chair. This is effected by a wrought-iron bolt, or wrought-iron bolts, 
through the chair, thus obviating the bolting through the rails. The 
whole of the lower head and neck of the rails are covered by the chair, 
which keeps the rail perfectly steady and tight. This ehair only requires 
for its support one sleeper, to which it is fastened by spikes of the ordi- 
nary construction.— Vor proceeded with. 

WiLttiamM Mac 
similar propellers, 

According to this invention the vessel is titted to receive two propellers, 
mounted on two shafts laid parallel to each other, and these propellers 
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Greenock, “ Vessels 





AB propelled by scrow or other 


—Dated 6th November, S57 | 
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may be of such a size as either to be totally submerged, or only partially 
so, as may be preferred. In order to adapt the vessel to receive these 
propellers in such a way that they may be protected from injury from | 
floating bodies or otherwise, it is constructed with two stern posts, and 
it is between these two stern posts that the propellers are placed. In 
order that the water may not be obstructed in its passage to the 
propellers, the vessel is arranged so as to draw less water at the stern 
than elsewhere, but the stern posts descend to the full draft of the 
vessel, in order that the rudders (of which there are two, one ou each 
stern pos!) may have suflic ype In constructing large vessels, 


the patentee somc¢ times 
s line of ! 


but which are to have a small draught of water, 
forms them with three stern pos at the ce 
and another on each side of this central post; in this ca 
employ four propellers, two in each of the openings between the stern 
posts, 
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2828. Danie. Stornanp, Lambeth, Joskru Jones, Southwar! Davip 
Jonas and Brexvamin Woour, Spitaitields, ‘* Ships’ blocks.”—Dated | 
November, 1857 

This invention, which has for ct to improve the present form 

























and construction of ships’ blocks, with the view to increase or diminish 
the strain upon the rope, cable, or otherwise, as may be required 
consistg of an outer sheath or block furnished with a curvilinear shaped 
channel, in which two pulley wheels are so arranged as to admit of the 
rope, cable, or otherwise, im peripheries in such 
manner as to increase or een the same through 
the medium of a concentric slot | in which the lesser wheel { 
revolves, the larger or fixed wheel moving from a common centre as 





heretofore.— Nol proceeded with. | 
35. Joun Reeve, Rutland-gate, “ Propel! Dated 9th Novem. | 
ber, 1857. | 


This invention consists in the application of steam in the direct line 
of propulsion, bat in which the motion of the piston is multiplied greatiy 
by the introduction of a set of cross levers, otherwise known as lazy tongs, 
by which the motion of the piston is transmitted to the propelling 
surfaces, By this means, although the stroke of the piston is only, say, 
five feet, a stroke of twenty or thirty feet, or even a longer stroke, may 
be given to the propeller, according to the combination of levers 
employed, thus offering a long direct thrust for the propulsion of the 
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vessel, while a short stroke of the steam piston is employed. One, two, 
or more propellers may be employed in the same vessel, and similarly 
actuated, The propelling surfaces employed consist of surfaces which 
expand in the act of propelling, but collapse during the retrograde 
stroke.— Wot proceeded with, 


."’—Dated llth Novenber, 
This invention is intended to obviate ac re arising from the 
breaking of the connecting apparatus employed between the draw hooks 
and chains, or from the breaking of the draw bar, or draw chains, or 
hooks, or the derangement or breaking of other parts connected there- 
with. It consists in the employment of two supplementary draw bars 
or equivalents thereto (in addition to each ordinary draw bar) to be con- 
nected, by preference, to the same draw spring as is employed with the 
regular draw bar; but a separate spring or springs may be used if 
desired in connexion with ihe supplementary bars. Side couplings or 
are connected to the supplementary 
should be allowed than 






carriages on railw: 














safety chains are employ 
draw bars, and in 
customary in the safety ¢ 
JEAN BAPTisTE Mini 
munication.— Dated Lith Nu 
These improvements consist in connecting the rails by two short plates 
or fishes, secured to the rails by bolts and nuts, or screws, or otherwise, 
and placing this joint upon or in a notch in a sleeper, and applying a 
strut of wood or other suitable material on each side of the 
These blocks are bevelled at one end, which enters a notch in the 
sleeper, while the d is fitted to the side of the plate or fish. The 
blocks are fixed to the sleeper by screws, passing through small plates or 
saddles placed on the blocks, ‘The heads of the bolis which secure the 
plates or fishes may lie on each side of, and close to, one of the aforesaid 
as to prevent the rails trom moving eudways.—WNot proceed 
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Ciass 3.—FABRICS. 


paring, Manufacturing, Printing, Dyeing, and Dressing Labrics, se. 
Hesry CnuarLteswortH, and WiLLIAM CuapmMan, Huddersfield, 
atus for preparing woollen or other fibrous substances to be » 
dd 80th October, 1 

This invention relates to the machine known as the condens 
the improvements consist in the use or employment of a card roller or 
the comb plates now in use for stripping or doffing 
“ dofling cylinder,” such card 








stripper, instead of 





the wool or other substances from the 
roller or stripper being formed or constructed by the application of 
cards in such manner as to form or produce bands or rings of cards 


pace of about equal width of the 





around its circumference, leaving: a 
cards between eacli ring of cards which are arranged so as to correspond 
cards uow formed on the doffer cylinder, in such 





with the rings of 
manner that each ring of cards on the stripper will only strip or doit 
wool from each alternate ring of cards on the doffer, in similar or like 
manner as the comb plates now used as the first or low “ rubbers” do, 
leaving the ether rings to be stripped by the next or upper stripper as 
heretofore. By these improvements the patentees diminisa the wear and 
tear of machinery, “fulling” effect produced by the 
rapid beating aciion of comb plates.— Vol proceeded with. 

“‘ Apparatus for etching, engraving, and 
to be used in printing aud em- 





1e 





and prevent the 





nd other surfa 
Dated 30th October, 1 

1 invention refers to those m 
to be passed over the gn to b 
are followed by an etching or cutting instrument. 


euttl 


bus 


ces, 





tines in which a tracer is employed 
the motions of which tracer 
The invention cannot 





desi, 2 copied, 

















be deseribed in detail without reference to the drawings. 
Josern Davy, and WitiiaM Bentiey, Bradford, Yorkshire, ‘* Looms 
veaving.”. Juated 30th October, 185 
invention relates to that cular class of looms known and 
listinguished as “pick-and-pick" looms, and consists in adapting to 
such said looms certain new mechanical arrangements for taking two 
or more picks alternately at ¢ end of the loom, or in such other 





ordance with the pattern of the work 
For this purpose the patentces employ 


in 





order as may be required 
which it is intended to produce, 
cams made with sliding noses, the same being connected with mecha 
for throwing or moving the said sliding noses either into or out of cun- 
tact with the axis of the picking sticks, according to the pattern required. 
And thus they enabled to work any number of 
the variations of colour in the wert. 

“ Macl 


tista 














picks, according to 





- for roving flax and other fibrous 
.— Dated 30th October, 1857. 
of regulating the 


Joun L sh x, Le 
substances,”— Partly a communicatic 
This invention consists in an improved method 
revolution of the bobbins, and of the rise and fall of the 
copping rail, to compensate for the continually increasing diameter of 
the bobbins. lor this purpose the train of wheels by which the motions 
are communicated to the bobbins and the copping rail are driven by an 
axis, having a disc mounted on it. Against the upper and under surfaces 
of this dise two friction wheels driven at a uniform speed revolve, and 
each time that the copping rail arrives at the end of its course, the usual 
motion causes the friction wheels to move further from the axis 
and consequently they communicate a slower motion to it. 
by means of springs, and 











speed of 








escape 
of the 
The friction pulleys are caused to nip the dis 


dise, 








the dise is mounted on the axis so that it is free to slide on it longi- 
sensei for a short distance.—.Vo/ ted with, 

, Totting 
atory t » dye ne. 


proc 


near Bury, Lancaster, *‘ ‘ Dungii 


s0th October, 





rton M 


Dated 1857 








The patentee “pads” or otherwise impreguates the mordanted piece 
in 
the dung substitutes (preferring the latter) of a detinite strength, pre- 


portionate to the quantity of mordant upon the pieces, and immediately 
furnished with 
they are at once 


\ 
! 
| 
a mixture of dung and water, or in a solution or mixture in water of | 
| 
| 
| 


runs the pieces rapidly through a chest or chamber 
steam, and then washes them thoroughly, after which 
ready for dyeing. 
PETER GABDITASS, 
Dated Sist October, 

This invention consists in a peculiarly constructed frame, rotated by 
ssel or tub, the frame being sus- 
g it repeated up- 


Nott “Washing machines.”— 





Worksop, 


1357. 





hand or otherwise, within a cireular ve 
pended from a spiral or other spring to assist in givin 
ward and downward metions when in use; a number of perforated wood 
balls, central rounded projections, are also employed to work 
loosely within the vessel. A square, oblong, or other shaped frame, 
according the internal diameter and depth of the circular vessel, is 
provided with a horizontal bar, and two or more vertical bars dividing 
the lower part of the tvrame into three or more squares to hold or retain 
the fabries while being washed. Along the bottom edge of the frame is 
a knobbed rotating spindle or roller to act on the fabrics like the human 


having 
ve 





to 









knuckles, ‘To a beam, or by similar I is suspended 
above and centrally over the vessel or tub, terminating in a 
cross arm having a cord or chain at each end for attaching to each end 





, 80 that when the 





any desired he 
the frame 


g 
uch pressure, 


ir at 


of the top bar of the 1 
and rotates 


operator presses down 





causes it to be 





the spr 

















ad immediately on being released from su In this ar- 
rangement of spring fy » mainly consists the novelty of this 
invention, and the sam be variously constructed.—NVot proc 
with 
Josern Fay, reet, I He g fabries w 
rubber is em] ated tober, is 
This invention consists of neans of combining vuleanised india rubber 
with tabries ¢ ining or composed of woo), silk, or animal fibre, which, 
if subjected to the ordinary process of heat for vuleanising india rubber, 
would be injured or destroyed. In order to combine a fab of wool, 








ch wi 
chang 


silk, or animal fibre with cotton or other 
subjected to the necessary heat for produ the 
called vulcanisation, india rubber solution or prepar 
requisite sulphur, or matters containing sul; 
heretofore on the fabric of cotton or other like fibre. 
solution of india rubber or gutta percha is then applied 
sulphurised coating, and a second fabric of cotton or other like 
impregnated with gum or other matter which can be readily dissolved is 
placed on, and combined with the india rubber coated fabric, and the 
two together are subjected to the process of heat, necessary to produce 
the change, after which the fabric charged with gum is to be removed, | 
which will leave the vuleanised surface of india rubber in a condi 





lia rubbe 





e onl 
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Imit of being | 
» | 

with |} 
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, together 






spread or applied 


Coating ef ordinary | 
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as 





the 
fabric 


over 














receive a fabric of wool, silk, or animal fibre (not capable of bearing the 

heat of the vulcanising process), such fabric of silk, wool, or animal fibre 

being first slightly coated with the ordinary india rubber solution. In 
those cases where it is desired to have a coating of vulcanised india 
rubber to a fabric of silk, wool, or animal fibre, then both the cotton or 
other fabrics used are to be impregnated with gum or matter which can 
be readily dissolved, so that when one of the surfaces of the vulcanised 
india rubber has been caused to adhere to the fabric of silk, wool, 

animal fibre, the ond fabric of cotton or other fibre may be removed, 

In like manner any number of plies or thicknesses of fabrics may be 

combined. 

. JAMES AppErRLy and WILLIAM CLISsOLD, Dudbridge, Gloucestershire 
* Improvements appli icable to carding and condensing engines.” —Date 
2nd November, 1857. 

This invention relates to a novel construction or arrangement of the 
parts connected with the doffing or feeding arrangements of carding and 
condensing engines, and is more particularly applicable to the woollen 
manufacture ; but the improvements may also, with trifling modifications, 
be applied to cotton machinery. In place of doffing or removing the 
fibres from the doffer by means of a comb or other analogous con- 
trivance, the patentees effect this object by means of an endless band 
covered with wire cards or card teeth. This endless band is mounted 
vertically on rollers, arranged in such a manner as to cause the surface 
of the card teeth of the endless cloth or band to touch the surface of 
the doffer throughout its whole length. The endless band may be 
placed at any angle that may be found most convenient for taking off the 
fibres from the doffer, the particular angle required depending, in a 
great measure, upon the length of the doffer cylinder, and the nature of 
the material to be operated upon, The endless band having taken off the 
libres, it is enabled to convey them to any other machin id supposing 
that they are to be supplied to another carding or condensing engine, a 
taking-off roller provided on its surface with hetical straps and bands of 
card teeth or wire cards is made to rotate in contact with the moving 
surface of the endless band, and take off the fibres, and deposit them in 
rips on the feed table or travelling feed cloth of the second engine or 
machine, a comb, or other equivalent contrivance, being employed to 
strip this second or taking-off roller. A condensed sliver or ribbon may 
be produced by conducting the sheet through a trumpet mouth, and 
then, by means of a pair of vertical rollers, laying it on, or supplying it 
to the vertical endless band, whereby it may conducted to another 
machine ; 2 condensed sliver may be, in a somewhat similar manner, 
drawn out of a tin can, such as is now commonly used in the wool and 
cotton manufacture, 
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4.—AGRICULTURE, 


Implements, Flour 


CLass 
Including Agricultural Engines, Windlasses, 
Mis, §e. 

2845. PereR Mappey, Dublin, “ Improvements in kilns for drying corn, 
malt, or other granular substances, part of these improvements being 
applicable to the screening or sifting of such substances during the process 
of drymg.”—Dated llth November, 1807. 

The patentee proposes by this invention to dry grain or corn in 
manner as follows :— The first principle consists in causing the grain to 
descend, during the process of drying in stratum or strata, between 
inclined planes, or within a case or cases laid in inclined planes. He 
further proposes that each of these inclined planes or cases through 
which the corn or grain shall pass shall have beneath them chambers or 
flues, for supplying the heated air necessary for drying of such sub- 
stances as aioresaid, which heated air shall ascend through the stratum 
or strata of grain. The upper and lower sides of each iucline or case for 
the passage of the grain are to be composed of wire work or perforated 
plates, so that the heated air may ascend transversely throug’ the grain 
contained within each and every case during the process of kiln-drying. 
These inclined planes or cases for the passage of the grain through them 
to be either rectilinear or circular in their horizontal sections or plans. 
By perforated plates he includes tiles or other perforated mediums, He 
also proposes that each section of the kiln shall have a sufficient chamber 
or flue over each other, containing the grain for effecting the free 
evaporation of the moist vapour arising from the grain during the pro- 
cess of drying; hence it is evident, by this process of drying grain, that 
the heated cir shall in all instances be made to ascend or pass through 
the strata of grain transversely while the latter is being dried. 

2847, OrTo WILLIAM Wau, Leadenhall- street, London, ‘“‘ Manufacturing x 

farinaccous products from potatoes.”— Dated ‘Lith November, 1857. 

The potatoes are first grated or rasped as heretofore, and the pulp 
thus obtained, together with a quantity of water, is continuously carried 
up by buckets of gutta-percha on endless bands, in erder constantly to 
supply a cylindrical sieve of wire cloth, which it is preferred should be 
fixed in an inclined position. Within this sieve an axle with brushes 
constantly revolves. Below the sieve above mentioned is a second flat 
fine sieve of silk, which is kept constantly shaken, and below this sieve 
The products having passed in succession 
vessels, and are considered completed, so 
































there are separate vessels. 
through the sieves fall into these 
far as the sieving process is concerned. 
GEORGE SuUEPPARD, Fordingbridge, Hants, 
and, or for cutt up and pulverising the surface 
Novemb r, Ide 

These improveme nts consist principally in the employment of a 
rotating horizontal plate wheel, frame, or platform, which is mounted on 
1 shaft, supported in suitable beari: ixed on the framework 
of the car On the under side of this rotating plate, wheel, fraine, 
or platform, are fixed two, three, or more vertical knives, about nine 
inches long, so arranged and secured in their sockets as to project about 
the rotating frame, which must also be capable of 
raised lowered at will. The framework or carriage upon 
this rotating frame or platform is mounted is supported upon 
running wheels, so as to admit of the machine being drawn over the land 
by horse or other labour. The motion of the running wheels is trans- 
mitted by suitable gearing to the rotating platform or frame, so that, as 
the implement or is drawn forward, the rotating frame or 
platform may be driven with considerable speed, and, upon lowering the 
rotating frame, the vertical knives in the under side thereof will be made 
to enter and cut into the surface of the land. In addition to the knives 
of the rotating frame, knives or ay be secured in an) 
convenient part of the fixed framing for the purpose of 
in pulverising the land, or to better prepare the surface for the rece} tion 
of seed. Rollers or clod crushers may also, if desired, be adapted to the 
carriage, and used in combination with the rotating platform or frame ; 
or, if preferred, these additional and well-known appliances may be used 
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thereor,”—Dated 15th 
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separates 
2861, ANGUISH How nt 
** Apparatus for luski 
obtaim‘ng a larger quantity 
pressed than heretofore with 
November, 1857. 
This invention consists of a cylinder with one 


utive Club, St. 
is for the purpose 
oil therefrom wt 
cle on.”—Dated 13th 





James’s, 














or more divisions or 
so as to obtain 








compartments therein, and attached to an axle or shaft 

a rapid rotary motion by the application of steam or other suitable 
i hi ‘ > -rac 1 

mechanical power, and which, by the centrifugal force, will erack, husk, 


and winnow the seed thus thrown against it, Or the seeds may tall 
through an inclined feeder upon wheels or paddies, so as to be toreibly 
struck thereby when the said wheels or paddies are set in rapid motion— 


} 





ot proceeded with, 

2893. See Class 5. 

2397. WILLIAM SyIrH, Norton, Yorkshire, ** Apparatus for the purpose of 
protecting the turnip erop by destroying the turni p fly and other insects 


which are injurious to turnips and other plants. ~ Dated 1th November, 
1s 





inventor proposes to remove insects by means of brushes 
d to an axje tree, and to destroy the insects by depositing them 
a cell or troug aced inside the machine. The revolution of the 
brushes attached to the axle tree removes the insects, and the brushes 
coming into contact duriug their revolution with the edge 

trough, deposits them therein. Inside the ceil or troug 
glutinous liquid, or some adhesive composition, to prevent their escape, 
and to destroy them... The machine can be constructed of wood and 
m, with or without zinc; the body is placed upon two wheels, 
which revolve npon an axle tree to which they are attached; below this 
axle tree is placed another one, to which four rows of brushes are 
fastened, and is made te revolve by means of a strap or band passing 
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of the cell or 
his placed a 
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May 28, 1858. 





round both axle trees, and the strap being crossed reverses its motion. 
Behind the machine are placed two shafts or handles, to enable a person 
to push it forward in the same manner as a barrow. The brush axle 
tree can be raised when requisite (in accordance with the height of the 
plants) by means of adjusting screw bolts and nuts, placed at the side, 
and passing perpendicularly through part of the framework underneath. 
— Not proceeded with. 

9913. WILLIAM James CaNTELO, Camberwell, “ Preparation and application 
of graves or cracklings for the purposes of animal fod and manure.”— 
Dated 19th November, 1857. 

The inventor arranges a series of the cakes in two cradles or frames, 
and applies one on each side of a circular or other saw working in a 
proper frame, by which means the ends of the cakes in each cradle are 
simultaneously sawn and reduced to a powder, like saw dust, or may be 
cut in slices; this operation is repeated until the whole is reduced in 
like manner.—Not proceeded with, 

553. Epwarp Ricumond, Massachusetts, U.S., ‘Treating grain, sugar cane, 
tobacco, &c.”— Partly a communication.— Dated 7th April, 1858. 

The object of the invention is to reduce grain into meal or flour, or 
to reduce other substances, such as heretofore it has been customary to 
reduce by grinding, or crushing, or both, and to effect this reduction of 
substances by a shearing action of two series of rotating dises, instead of 
a grinding, rasping, sawing, or crushing action, the invention enabling 
important, new, and useful or better results to be obtained, as to the 
quality of the product, and quantity in proportion to the amount of 
power applied, than by either known plans, while, at the same time, the 
invention is simple, cheap of construction, and easily maintained in 
working order. And, in view of the object to be accomplished by the 
said invention, its nature, or the manner of carrying it out, consists in 
the employment in with each other of two series of circular discs, those 
of each series being arranged on a separate shaft side by side with each 
other, and with washers of Jess diameter, and of slightly greater thick- 
ness, interposed between them, the two shafts being placed parallel to 
each other, at such distance apart that a portion of the periphery of each 
of the discs on each shaft shall pass into the space between the two discs 
on the other shaft, the said shaft being geared to rotate in opposite 
directions, jointly act as a series of continuous shears, to sever any 
material that may be placed between them, and reduce it to pieces of a 
width or length equal to, or less than, the width of the space between 
any two of the discs. And the said invention further consists in a com- 
bination of the two series of dises combined as above described, and one 
series of cleaners or stationary eccentric plates for each series of discs, 
such cleaners being interposed between the discs in a manner to be 
described, for the purpose of forcing the particles or pieces of the reduced 
substance from between any two of the dises, and discharging such at 
their peripheries. The invention further ists ina bination of 
such rotary shears, or the same and their clearers, with crushing rollers 
or mechanism, or such and an endless apron or other suitable device for 
removal of the reduced or reduced and crushed material from the 
reducing mechanism, in such direction as circumstances may require. 
And the invention further consists in a combination of an endless apron 
or conveyor, one or more set, of the shearing or reducing mechanism, 
and a bolting or sifting mechanism arranged together.—Complete specifi- 
cation, —_ 








Ciass 5.—BUILDING. 


Including Brick and Tile Muchines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &e. 

2893. ADOLPHE AmbrotisE SALOMON ConEN, Paris, ‘ Apparatus to be em- 
ployed in the manufacture of drain pipes and other light articles from 
plastic materials.” —Dated 18th November, 1857. 

The First part of this invention relates to the moulding plates or holes 
through which the articles ave expressed and moulded or formed. It 
consists in the application of a double or counter plate for this purpose: 
the one plate forms the hole or passage through which the smallest part 
of the pipe or other article is expressed and formed. It is formed in 
two parts which separate, and thus enlarge the passage for the plastic 
material, which is then moulded and formed by the other and fixed 
plate. Thus, if for the purpose of forming socket pipes, the small part 
of the pipe is first produced, and subsequently the socket by the receding 
of the parts of the outer plate. The Second part of the invention which 
relates to the apron or surface for receiving articles moulded or formed 
by expressing or forcing plastic material through mould holes or aper- 
tures, facilitates the continuous action of machines furnished with the 
mechanism of the double moulding plates before mentioned. This 
receiving apron is divided into two hinged tables or parts, so that by 
making these tables roll or slide transversely, so as to be presented 
alternately to the moulding plates. A series of products in course of 
manufacture is deposited alternately on one table and cn the other; while 
the first table is receiving the products the second is being unloaded. 
This apron serves principally for the manufacture of a series of socket 
pij es, in which only one length is made at a time, that is to say, in which 
a body and its socket are moulded at one action, but if the machine is 
employed for manufacturing other products the ordinary apron may be 
used, and this new hinged apron removed and folded up in order to 
occupy less space. The knife or wire for cutting the plastic material is 
somewhat like ordinary machines. 

2012. Thomas "Freperick Bransox, Birmingham, and Grorae Huaues, 
Yardley, Wcreester, “‘ Dior springs.”—Dated 19th November, 1857. 

The patentees claim, Firstly, the improvement in door springs for 
doors opening in one direction described and represented in the ac 
companying drawing, that is to say, the use of a helical or coiled spring 
or springs inserted in the door frame, and made to act on an arm or 
lever in the manner described and represented; Secondly, the improve- 
ment in door springs for doors opening in either direction described and 
represented in .the accompanying drawing, that is to say, the use of a 
flat, or nearly flat, spring, supported at both ends, and made to press at 
or near its middle upon the mechanism by which the door is closed, 
whether the said spring be used in conjunction with the mechanism de- 
scribed and illustrated in the accompanying drawing, or with any other 
mechanism. Reference to the drawings referred to is essential to a com- 
plete description of the invention. 

2915. CLement Lawrence West, Rupert-street, Haymarket, London, “ Win- 
dow sashes.”— Dated 19th November, 1857. 

This invention consists, First, in fixing the hinges of French ecase- 
ments to a piece or pieces of wood, which have liberty of sliding up and 
down the said framework, similar to an ordinary sliding sash, and having 
sash weights connected therewith ; and, Secondly, in combining a French 
casement thus constructed with a sliding sash placed above the aforesaid 
French casement. By thus combining these two descriptions of sashes 
in one, it enables sashes to be more easily cleaned and repaired than 
sliding sashes as heretofore constructed, and affords the advantage of 
being able to use the sash as a sliding sash only, or as a French casement, 
or both combined. The vertical meeting and sliding rails of these im- 
proved sashes the patentee proposes to make with tongues and grooves, 
thereby dispensing with the necessity for employing metal catches or 
fastenings. 

752. STEPHEN OraToR Masos, Connecticut, United States, “ Door hinges.”— 
A communication. —Dated 8th April, 1858. 

This invention consists in so constructing the joint parts or journals 
and bearings of the two leaves of a hinge, with one or more locking 
recesses and holding projections, or their equivalents, as to enable the 
two leaves to be connected or disconnected in a lateral direction, and to 
operate together.—Complete specification. 

842. Marc ANTOINE FRANCOIS MENNONS, Paris, “ Portable tents for nuilitary 
and other purposes,”— A communication.—Dated 17th April, 1858, 

This invention consists in the construction of tents for campaigning 
and other purposes, based on the combination of detached pieces in 
triangles, which, when required, may form a cloak for the bearer, and 
thus, by equal and useful distribution of weight, reduce to its minimum 
the fatigue of transport. —Complete specification. 


Cuiass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, G ler, Impl. t 


, 7 

of War or jor Defence, Gun Carriages, $e. 

2882. Georcr Tomuxson Bovsrizup, Loughborough-park, Brixton, “Im- 
provements in fire-arms and in detonating compounds to be used there- 
with.”—A communication,—Dated 17th November, 1857. 

The improved detonating compounds consist of small cylindrical pris- 








matic or other convenient elongated pieces, formed of the fulminate of 
mercury (or other detonating compound used for priming) mixed with 
collodion, or dissolved gun cotton, the proportions of which may be 
somewhat varied, having sufficient of the fulminate for producing an 
explosion. Instead of the collodion, gun cotton may be used to enclose 
the fulminate, and form spindles, caps, or other formed primings, and 
then coated with the collodion to form the priming. To employ the new 
priming made in cylinders or similar pieces, the patentee makes an 
arrangement of the fire-arm in which he omits the cones, and forms a 
recess at the touch-hole of the fire-arm. The invention cannot be 
satisfactorily described without reference to the drawings. 

2886. Wituiam Earpiy Ricuarpbes, Bryn-Eithin, South Wales, ‘‘ War 
weapon.”— Dated 17th November, 1857. 

This invention consists in combining a pistol and sword in one 
weapon, which may be effected in the following manner :—The inventor 
takes for example a double-barrelled pistol, and between the two barrels 
inserts and fixes a sword blade, and connects a guard plate from the 
muzzles of the pistols to the extremity of the stock thereof, and thus 
renders the stock of the pistol available as a sword handle.—Not proceeded 
with. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2871. Jean Baptiste Donas, Paris, ‘‘ Physioscop”—Dated 16th November, 
1857. 

This instrument is intended for the exhibition of stereoscopic plates, 
and has the shape of a desk, the top of which, when raised, serves as a 
shading reflector. ‘The image or picture on a glass plate is laid at the 
place on the top, and is reflected by a looking glass which is laid at the 
bottom. The images, made either on paper or metallic plates, are laid at 
the very place of the lid of the instrument. By means of two buttons 
suitably disposed on the right side, the instrument can be raised and 
brought to the suitable focus to fit the sight of any person looking into it. 
The advantages of this instrument over the common stereoscope are the 
following :—Firstly, straightening the pictures of metallic plates which 
are in a reverted state. Secondly, allowing the focus to be brought 
nearer to or further from the sights of persons. Thirdly, softening the 
pictures on paper, the grain of which disappears. Fourthly, increasing 
by twice the length of the focus by its new disposition, Fifthly, doing 
away entirely with the use of unpolished glass, which is no longer 
required. Sixthly, producing hues of better appearance to the pictures 
viewed in it, by the effect of a shading reflector properly disposed.—.Vot 
proceeded with, 

2837. Epwarp Danizt Jonxson, Wilmingten-square, London, “ Fuzee 
watches,”—Dated 17th November, 1857. 

This invention cannot be described without reference to the drawings. 
The patentee claims the arrangement of parts described for throwing the 
intermediate pinions into action as required, and thereby communicating 
the axial motion of the pendant spindle, either to the minute wheel for 
adjusting the hands, or the wheel on the fuzee square for winding up the 
watch. 

2896. Puiip Beers, Ely-place, ‘ Watches.”—Dated 18th November, 1857. 

The object of this improvement in the construction of watches is to 
enable the wearer of a watch to transform it from a hunter to an open- 
faced watch, or vice versa, at pleasure, without detaching the box or inner 
case from the outer case. To this end the patentee mounts the box or 
inner case which contains the movement in a swivel frame or ring, 
which forms the central portion or frame of the outer case. The box 
or inner case has a glass cover in front, to expose the watch dial to view, 
and the back of it may be plain engine-turned, engraved, or otherwise 
ornamented. To the opposite sides of this swivel frame an open ring or 
rim, and a back plate, cover, or shell are hinged, the open ring or rim at 
one side, and the back plate, cover, or shell at the other, and these 
together form the outer case, which closes upon, and fits tightly against, 
the exterior of the box containing the works, The pendant is attached 
to a swivel pin, which passes through a short tube or socket fixed to the 
swivel frame or ring, or through an orifice in that frame or ring, and is 
secured in some convenient manner to the periphery of the inner case 
or box containing the works, Opposite to this pin and pendant, and on 
the other side of the watch case, is a swivel pin, which is also affixed to 
and passes through the swivel frame, and enters a hole or socket in the 
movement cases. It will now be understood that when the rim and back 
plate of the outer case are both open, the watch is free to swivel or turn 
on the swivel pins, in either the one direction or the other, for the 
purpose of bringing either the face or the back of the box or inner case 
to that side of the outer case at which the open ring or rim is hinged, 
when the outer case may be closed so as to keep the dial of the watch in 
the desired direction. 

2911. Joun Corr, Birmingham, “ Buttens.”"—Dated 19th November, 1857. 

‘The patentee constructs the body of the button of an annular or ring- 
like piece of bone, ivory, wood, or sheel, or other non Li Lt e, 
the said non-metallic body being perforated in the centre, and covered 
with a suitable fabric or fabrics. A perforated shell or disc of metal, 
over which a dise of linen or other fabric is placed, is situated in front 
of the body or non-metallic disc, and the edge of the fabric is turned 
over the edge of the metal shell, and the edge of the said metal shell is 
closed upon and secured to the bone or non-metallic body of the button. 
The button thus constructed has a bone or non-metallic back, and a 
metal front, the surfaces of the said bone or non-metallic back and the 
metal front being wholly covered with a fabric or fabrics. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manur es, &c. 

2703. Rovert Hargitp and Horton Haren, Farringdon-street, London, 
** Composition used for printers’ rollers.”—Dated 23rd October, 1857. 

This invention consists in subjecting the glue to the action of high 
pressure steam in a closed jacketted pan until it becomes converted into 
a jelly. The molasses is then mixed with it in the usual manner, 

2709. Joun MicuaEt Prarson, Basinghall-street, London, ‘ Manufacture 
of coke.”—A communication, - Dated 24th October, 1857. 

This invention consists in constructing coke ovens in pairs, so that the 
waste heat from each oven is applied to that next to it by means of flues, 
before passing into the chimney. By charging the ovens alternately, 
neither is allowed to get cold, and the operation of coking may be 
carried on with greater expedition and economy.—Not proceeded with, 

2723. Marc ANTOINE Francois MENNoNs, Paris, “ Varnish.”—A communi- 
cation.— Dated 27th October, 1857. 

This invention consists in the preparation of varnish from the 
following materials :—Benzine, about 2} oz. (apoth.); gum copal, 
5 drachms; bitumen of Judea, 4 drachms; resin, 14 drachm ; dissolve and 
add essence of turpentine, 1 0z,; sulphuric ether, 14 drachm,—Not pro- 
ceeded with. 

2876- Tiomas Ricnarpson, Newcastle-on-Tyne, “Treating manganese ores.” 
—Dated 16th November, 1357. 

This invention consists in subjecting black wad and similar ores of 
manganese to the action of regulated heat, as a preparatory process, so 
as to lessen, or for the most part remove the quantity of water present 
in such ores, 

2878. WiLuiAM Gossace, Widnes, Lancashire, ‘Soap.”—Dated 17th No 
vember, 1857. 

The patentee has discovered that if, in place of converting “ curd soap’, 
(containing resin combined with resin or palm oil) into “ fitted soap,’ 
and then mixing the pure portion of the soap thus obtained with liquor 
or runnings, he brings the curd soap itself into a state of suitable con- 
sistency, and causes this to be mixed with suitable liquor or runnings, 
he produces a mixed soap of superior quality (particularly as regards its 
hardness and consequent durability in use), and is thereby enabled to 
use a larger proportionate quantity of resin in the composition of such 
soap, and consequently to produce hard soap of good quality at a reduced 
cost for materials used for its manufacture. The liquor or runnings 


which he uses for this purpose is a solution of silicate of soda in water, 
and as such solution contains a quantity of alkali in a state of com- 
bination, which provides for its possessing valuable detergent properties, 
the soap produced has a correspondent value as a detergent agent, 





2002. Turornitus Henry Hastines Keix, Tonge, Leicestershire, “ Me- 


tallic alloys.”—Dated 19th November, 1857. 

The inventor takes steel, nickel, tin, and copper, and mixes and 
combines them in the following proportions, that is to say, he takes from 
one ounce to fifteen ounces of steel, and combines it with from a 
quarter of an ounce to twelve ounces of nickel, and with from half an 
ounce to twelve ounces of tin, and with from half an ounce to fifteen 
ounces of copper,— Not proceeded with. 

841. Marc Antoine Francors Mennons, Paris, ‘‘ Medicinal compound for 
the treatment of epilepsy.”—A communication. —Dated 17th April, 1858. 

This medical compound consists of cinnabar, 144 grains; mistletoe, 
144 grains; castoreum, 72 grains; succinum, 72 grains; essence of 
marjaram, 18 grains; Peruvian balsam, 72 grains; syrup of piony as 
required. The solid ingredients of the above list are finely triturated, 
and the whole mass made into eighteen pills, the syrup of piony being 
employed in sufficient quantity for this purpose.—Complete specification. 


—_ 


Ciass 9,—ELECTRICITY. 


Including Electrical, Magneiical, and Electro-Magqnetical Apparatus 
Electric Telegraph, Galvanic Batteries, §c. 





2866. Joun Macintosu, North Bank, Regent’s-park, ‘‘ An improvement in 
preparing telegraphic wire, which is coated with gutta-percha in order to 
rener it more capable of resisting heat, and in laying down telegraph 
wires in the sea.”—Dategl 14th November, 1857. 

For these purposes, when the wire has been coated with gutta-percha, 
the same is subjected to the action of sulphuric acid, and then to the 
water, or to the action of chloride of sulphur and a solvent, by 
which the coating will be so changed as no longer to be liable to be 
injured by tropical heat or like temperatures. 

2868. MicuarL Henry, Fleet-street, London, “ Improvements in electric 
and galvanic conductors, and in the mode of, and machinery or apparatus 
for, manufacturing the same.”—A communication.—Dated 14th November, 
1857. 

This invention relates to a new and useful protected insulated electric 
and galvanic conductor, and new and use‘ul improvements in the process 
aud machinery for making the same. The improved conductor, or new 
article, consis s of wire insulated by a covering of gutta-percha or india- 
rubber, firmly enclosed in a coating of lead or other ductile metal, The 
improved process in giving a metallic coat to the gum which covers and 
insulates the wire, consists in arresting the progress of caloric conducted 
from the hot metal, by receiving it into, and conveying it off, by a fluid 
caused to flow in a current through a suitable vessel or vessels between 
the lead and the insulated wire, to prevent the calorie passing into and 
heating the insulating gum, thereby keeping the gum coating cool, as it 
and the melted metal move along an sides of sul which 
would otherwise furnish an easy passage of the caloric from the metal to 
the gum, thus securing a proper relative temperature of the hot metal 
and the cold gum, while they are moving in the same direction toward, 
and by the time they reach, the point of union by the action of an in- 
terposed current of fluid. The impr in the hi loyed 
in the process to produce the said facture, ists of a 
of tubes or other equivalent conductors for a current of fluid with the 
die. The whole machine used consists essentially of a tube through 
which the insulated wire passes, a second tube surrounding the first, and 
forming an annular ring or space between the two for the circulation of 
fiuid ; a hollow point at the end of the last mentioned tube, of a calibre 
of such size that the insulated wire, being coated with gutta-percha or 
india-rubber, will pass freely but closely through it; a plunger fitting the 
lead chamber, and with a hole in it to receive the outer tube, and a lead 
chamber with a hopper to receive the Jead; a die into which the point 
of the outer tube just enters, leaving sufficient space around it to allow 
the lead to pass into the die and around the gum; an inlet and outlet at 
the end of the tubes opposite to that of the die, for admission and emis- 
sion of the current of fluid, and all supported by a suitable framework, 
and connected with a hydraulic press, 

2877. Tuomas Fixup, Spring-place, Kentish-town, London, “ Mode of, and 
appliances for, submerging submarine telegraph cables,”— Dated 17th 
November, 1857. 

This invention consists in sinking or submerging submarine telegraph 
cables, and guiding them to those parts of the bed of the ocean where it 
is designed to deposit them, by aid and means of a long and strong 
flexible tubular cable, with a number of weights attached thereto.— Not 
proce:ded with. 

2907. RemnnoLtp Gorpickk, John-street, Bedford-row, ‘‘ Suspending of the 
lines of electric telegraphs in the air by means of gas balloons, across 
water and land, or the atmospheric telegraph.”—Dated 10th November, 
1857. 

In order to construct such a telegraph the inventors first fill as many 
balloons with the same kind of gas of the same specific density as they 
think necessary for the required distance. They then fix one end of the 
conducting wire, and take such a length of it as has been calculated how 
high the balloon must descend, for the balloon at this place, and let it 
ascend; then turn with the other end of the conducting wire towards 
the direction in which the telegraph is intended to be laid, and attach 
at a distance which is thought necessary, considering the height deter- 
mined on, and the size of the balloon—perhaps from one to six miles— 
a second balloon, and continue this until they have arrived at the end. 
Here they draw the conducting wire tightly by means of a pulley, in 
order to prevent too strong a vaccillation, and also to prevent the dif- 
ferent balloons from approaching too much. It is also possible that 
practical experiments will prove it to be better to fix at each telegraphic 
line only one very large balloon, in which the gas (hydrogen) can be 
renewed from time to time by means of a gutta percha tube, which lifts 
up a partition in the middle, goes up to the balloon from the one end of 
the conducting wire, and through which fresh gas can be introduced 
into the balloon while the old gas is being ejected by diffusion with other 
gases. The most simple, and perhaps the best means will be to attach 
to each balloon suspended above the sea a small life boat, which if the 
balloon should sink down to the level of the sea, will at least keep the 
conducting wire so long above the water till the damaged balloon has 
been replaced by a new one, On land this replacing will be much more 
easy, and it will not be y to ber the balloon with such a 
boat.— Not proceeced with, 








pee 
hin oth, 











CLass 10,—MISCELLANEOUS., 
Including all Patents not found under the preceding heads, 
753. See Class 4. 
2789. JAMES Epwarp Borp, Lewisham, “‘ Skates.”—-Dated 3rd November, 


857. 

The skate iron steel plate, or blade of the skate, is, according to this 
invention, to be so formed, fitted, fixed, and arranged, as to be reversible, 
or capable of being shifted in a variety of ways, so that the skater may 
vary his sport from curling or fancy skating to that of ordinary skating, 
or otherwise. Or should one plate of the skate irons be so worn as to 
require grinding, or otherwise, the other side or sides can be reversed 
and brought into immediate action; and when both or all the sides are 
worn, they can either be ground or immediately substituted by extra 
irons of a similar description, thus not only varying the pleasure of 
skating, but giving the advantage of two pairs of skates in one, and pre- 
venting the annoyance, disappointment, and vexation, at present 
caused by the old method, where the sport cannot be varied, as the skate 
irons have but one surface for skating and are not reversible, so that, 
when worn at the edges, they must be set aside as useless and a new pair 
obtained unless they be sent to be ground—a delay which almost in- 
variably ends in their not being returned until the frost is gone. The 
straps of the improved skate are proposed to be fastened by means of a 
thumb screw, whereby any amount of pressure can be obtained—an 
advantage which cannot be so well attained by the old method with 
buckle straps.— Not proceeded with. 

2314. Henry Ropinson Paumer, Lambeth, “ Stanrping and endorsing ma- 
chines."—Dated 6th November, 1857. 

For the purposes of this invention the patentee makes use of a stem 
or handle, to which are jointed radius links or bars moving on fixed 
centres attached to the framing of the machine, and forming a parallel 
motion, whereby the movement of the stem or handle is guided in such 
manner as to cause the surface of the stamp or die affixed thereto to 
meet the surfaces of the inking and stamping cushions in a perfectly 
parallel manner, thereby insuring its whole surface receiving a due 
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amount of ink or colouring matter, and transferring the same clearly 
and evenly to the paper or other surface to be stamped or endorsed. The 
inking and stamping cushions are made circular in form, and larger 
than the die intended to be used therewith, They may be situated 
eccentrically as regards the position in which they are struck by the die, 
so that their revolution may cause different portions of their surfaces to 
be successfully presented to its action, and may be caused to revolve by 
means of ratchet wheels moved by the machine, which may be either 
actuated by the hand applied directly to the stem or handle carrying the 
die, or through the intervention of levers or otherwise for giving in- 


creased power. 

2815. See Class 1, 

2819. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
“Improvements in the facture of Heable iron and steel, and also 
in the manufacture of railway bars and other bars, plates, and rods from 
iron or steel so manufactured.”—Dated 6th November, 1857. 

When malleable iron or steel is obtained by the decarbonisation of 
crude pig or refined iron by the passing of air or steam through the 
molten metal, or by the cementation ef the iron with oxides and other 
matters, it frequently happens that the ingots formed of such molten 
iron or steel are found to contain numerous cells or cavities, and in con- 
sequence of the peculiar crystallisation of the metal, or from the com- 
bination of oxygen therewith, or from other causes, that such ingots 
are more or less “ hot short,” and are liable to crack along the edges 
when subjected to the ordinary process of rolling or hammering. Now 
the object of the present invention is to lessen or entirely remove the 
defects before pointed out. For this purpose the patentee constructs a 
circular mould which he mounts on a vertical axis in a strong iron 
frame, and which axis is made by suitable straps or gearing to revolve 
atavery rapid rate. In the central part of the mould he fits a dise of 
fire-clay, stone, or wood, around which a cavity is formed, somewhat of 
the shape that would be required to form the rim of a fly-wheel, the 
upper part of the mould being open in the central part and covered at 
the edges, A more complete description of the invention cannot be 
given without reference to the drawings. 

2821, Huon Bates, Manchester, ‘‘ Apparatus for the prevention of acci- 
dents, applicable to Loisting and other lifting machines.”—Dated 7th 
November, 1857. 

This invention relates to a method or methods of stopping or arrest- 
ing the descent of the box, chamber, platform, or table employed in 
hoists and other shafts, and of retarding the descent of the said chamber, 
and reducing the speed of descent (whatever that may be) to the rate of 
from forty to sixty feet per minute, when it may be requisite or desirable 
to have recourse to those methods in the event of the suspending rope or 
driving straps or bands of such hoists breaking, slipping, or becoming 
loose; or in case of any of the driving wheels becoming unkeyed, or the 
teeth being stripped or broken, or the engine allowing the suspending 
rope to unwind too quickly, or when from any other cause the chamber 
may descend at a greater speed than from forty to sixty feet per minute, 
or other speed greater than that at which it may be required or thought 
safe to permit it to descend, or according to which the apparatus may be 
constructed or calculated to be used. The said improvements consist, 
Firstly, of a combination or arrangement of apparatus or parts for 
stopping and arresting the cage or chamber in its downward course, when 
the suspending rope through accident or otherwise becomes broken or 
loose, and such apparatus consists of rods, levers, catches or cams, 
springs, and other parts arranged and connected with the top or any 
convenient part of the box or chamber, so that upon the suspending rope 
breaking or becoming slack, a spring is liberated, which by its action 
causes catches or cams to act against one or more of the sides of the 
shaft, or against racks placed against those sides in such a manner as to 
arrest or stop the box in its descent, The said improvements consists, 
Secondly, in a combination or arrangement of apparatus or parts for 
retarding the descent of the box or chamber of a hoist, whenever it 
may in its descent have obtained (by any means) a velocity greater than 
is consistent with safety ; and such apparatus consists of friction rollers, 
connecting rods, catches or cams, levers, springs, and other parts acting 
in conjunction with a governor, the apparatus being connected with the 
top or any other part of the box or chamber which may be most con- 
venient, and arranged so that when the chamber is descending at too 
great a speed catches or cams may be forced against one or more of the 
sides of the shaft of the hoist, or against racks or other retarding sur- 
faces placed upon those sides, and with such force as may be necessary, 
by means of the friction of such catches or cams against those surfaces 
to retard and regulate the downward speed of the chamber to the required 
extent. And, lastly, the invention relates to hoists employed upon rail- 
ways for raising and lowering wagons, &c., and consists in the applica- 
tion of india-rubber or other springs in conjunction with levers, con- 
necting rods, and catches placed underneath the table or platform, and 
80 constructed and arranged that when any one or more of the four 
suspending chains of the hoist breaks or becomes disconnected, all the 
catches shall immediately be forced outwards and catch into racks or 
some other similar contrivances at the sides of the hoist, so that the 
descent of the box, chamber, or platform shall be arrested on its four 
sides simultaneously in the event of any such accident as above men- 
tioned. 

2822. Joun Forprep, Stoke Newington, Middlesex, “ Treating and purify- 
iug water.”—Dated 7th November, 1857. 

It has long been a desideratum to purify, sweeten, decolorise, and 
otherwise operate on water intended for domestic, dietetic, and manu- 
facturing purposes, which, either from its mode of collection, pro- 
curation, or its source, is ill-flavoured, contaminated with organic matter, 
or otherwise unsuitable for the purposes intended. The patentee has 
discovered several modes of effecting these results in an economic 
manner, by the use of carbonate of lime and sulphate of lime (both 
natural and artificial), coke, burnt clay, wood, charcoal, and pumice 
stone, In the adoption of any one or more of the filtering or decolor- 
ising materials named in this specification, regard must necessarily be 
had to the prime cost in the situation where the operations are to be 
carried on the large scale; this will in a great measure influence the 
selection made. 

2828. Joun Henry Perper, Royal Polytechnic Institution, Regent-strect, 
London, “ Displaying various devices vhen revolving dises or surfaces are 
used,”—Dated 7th November, 1857. 

In carrying out this invention the devices are painted, drawn, or pro- 
duced on a large dise or surface arranged to revolve with considerable 
velocity. Opposite such disc, and at a distance from it, a lantern with 
by preference an oxyhydrogen, electric, or other powerful light is placed, 
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material or materials to be propelled into or ugh the said tube or 
tubes, which also assist in determining the required shape and size of the 
column of materials therein The plastic mass thus produced, 
with the string or wick inside, while yet contained in the said tube or 
tubes, or on converging therefrom , is then subjected to the action of any 
of the before-mentioned agencies for regulating the temperature, in order 
to cause the said plastic mass to assume a solidified state, and when it 
has attained to this state the forceps or other means are applied to the 
nipple, and one or more lengths are completely drawn out of the tube or 
tubes, and divided from the nipples finished and fit for use. The advan- 
tage which this method of Iding candles p over those in ordi- 
nary use consists in its simplicity, cheap and expediti The 
machine required in its simplest form, being light and portable, is 

admirably adapted to general use, even by private persons, whilst at a 

cost of a few shillings each the number of tubes may be increased to 

almost any amount, and used in rotation, thereby affording to the manu- 

facturer the means of producing candles in any quantity he pleases in a 

given time without extra cost for labour. And the patentees observe 

that in casting or moulding any material by any of their improved 
methods a more perfect union of the particles, and a much higher degree 
of solidity and hardness are effected than by any other method heretofore 
practised. Thirdly, the invention consists of an improved method of 
casting, Iding, and facturing tablets of soap, night lights, short 
candles, and other mouldable substances by attaching the moulds or 
other chambers or receptacles to, or inserting them in, an endless chain 
or band, or other suitable mechanism (of which the said moulds may 

form a part or parts), in such manner that the said moulds, having a 

tendency to remain open, may by any suitable means be caused to com- 

municate with or dip into the liquitied, semifiuent, plastic, or other ma- 
terial or materials to be moulded or cast, and thereby to become charged 
with a portion or portions thereof, and by so arranging the other portions 
of the apparatus that the said moulds, on being drawn or otherwise forced 
into or through them, may be thereby caused to enclose and carry with 
them those portions of the plastic material with which they had become 
charged. The materials thus moulded may then be subjected to the 
action of any suitable agency for regulating the temperature to solidify 
them, and be disengaged by any convenient means, when they will be 
finished and fit for use. Lastly, the machines before referred to may be 
readily modified, so as to be made applicable to the casting and moulding 
of musket and other balls, metallic, gutta-percha, and other articles, or 
ornaments, syrups, wax, and of all articles consisting of such substances 
or materials as are wholly or partially manufactured in a liquitied, semi- 
fluent, or other plastic state. 

2827. Waiter Harpig, Edinburgh, ‘‘ Stereoscopes.”—Dated 9th November, 

1357. 

The optical part of the improved instruments consists of two plain 
mirrors of metal or thin silvered glass, placed side by side with their 
reflecting surfaces at right angles to u vertical plane midway be- 
tween them, but inclined to each other at an angle bearing a certain 
relation to the positions and distances of the pictures. The pictures are 
viewed by reficction from these mirrors, the eyes being placed so that 
the line joining them is perpendicular to, and bisected by, the above 
mentioned vertical plane. The pictures must be placed one above the 
other head to foot, inserted with respect to the observer, and with a 
lateral separation of the corresponding vanishing points amounting to 
about two inches and a half (the distance between the eyes), those points 
in the picture for the right eye being to the right of the corresponding 
points in the other picture. The amount of their vertical separation 
must be regulated as indicated below, by their distance from the mirrors, 
and the angle of the mirrors. They may be mounted in this position 
upon stiff card, which should have a fold or hinge upon a line parallel to 
the horizons, and midway between them, as the pictures require to be in- 
clined to each other upon this line when placed in the stereoscope. When 
viewed, the surfaces of the pictures must be respectively perpendicular to 
two equal lines lying in the vertical plane above mentioned, and proceed- 
ing from the point in which that plane is cut by the line of intersection 
of the reflecting surfaces to points in the horizons of the pictures 
These lines should be less than the effective distance of the pictures 
(that is the distance from the eyes at which they are intended to be 
viewed) by two or three inches, that being a convenient distance of the 
eyes from the intersection of the mirrors, Reference to the drawings is 
requisite to complete the description of the invention.— Not proceeded 
with, 

2. ALEXANDER Parkes, Bath-row, Birmingham, “ Nails.”—Dated 9th 
November, 1857. 

This invention has for its object improvements in the manufacture of 
nails, For these purposes in making copper or other nails, wire, or rods 
of copper, or other metal of a greater diameter than the stems of the 
nails (which are to be made therefrom) are used, and in order to reduce 
the same to the proper dimensions for the stems of nails, the wire or 
rods are at intervals subjected to pressure between dies or rollers, so as 
to flatten out the metal, and when desired to impress the forms of the 
stems at intervals in the length of the metal, leaving parts of the metal 
of the original size or diameter, in order to admit of the heads being 














produced therefrom, 
spread out are then subjected to cutters, which cut away or remove the 
excess of width; or the rollers may be suitably formed to produce the 
rods alternately of thicknesses suitable for the stems and heads res- 
pectively. Or the stems may be produced by cutting on four sides. The 
metal after being cut transversely into lengths, each suitable for 
a nail, are then finished by dies, the stems or thinner parts being 
held in a bed or suitable die, whilst the head is formed by a 
punch or suitable heading die. In some cases the forms are produced 
by cutting blanks from sheet metal (which may be plain or impressed 
with rough forms). Each blank when cut out consists of a stem and a 
larger part for forming the head, and if the blank is from a plain sheet 
it is preferred, in order to form the head, to split or lay open the larger 
part before finishing the nail by dies as above explained. 

GrorGk Wrepox, Gloucester-place, Portman-square, and Tomas 
Turnek Werepon, Plumstead, Kent, ‘ Knife-cleaning machine,”"—Dated 
9th November, 1857. 

This invention consists in certain new mechanical arrangements and 
combinations of parts, constituting improved machinery or apparatus by 
which the operation of knife-cleaning may be performed in a more 
speedy, simple, and efficient manner than heretofore. The improved 
apparatus which the patentees employ for effecting the above operation is 
arranged and combined as follows:—They employ a square frame of 
wood or other suitable material upon standards, about the usual height 


2843. Henry Critcnetrt Barter, 


Those parts which are reduced in thickness and | 


(or it may be a little excess of the wick) around the lower part, which fills 
up the lower and, it may be, larger end of the stem. The wick absorbs 
the matter to be consumed, contained within the paper or other case of 
the night-light, and conducts it up the wick, which maintains the flame 
throughout the burning of the light above the level of the stem, and 
consequently above the level of the box or containing case. 


2836. See Class 5. 
2838. Cuartes Eugene Leconte, Paris, “ Advertising.” — Dated 10th 


November, 1857, 

This invention relates to a new mode of advertising, and consists in 
making suitable parts of the in or outside surfaces of envelopes for 
letters or parcels or suitable parts of the surface of the letter paper sub- 
servient for directions, announcements, or advertisements of any kind, 
For this purpose the patentee prefers dividing the said surfaces in the 
required number of compartments, parts, or divisions, of any suitable 
form or size, for inserting therein the advertisements, addresses, or other 
particulars to be brought before the public, and which may be imprinted 
therein by any suitable means, or else glued or otherwise made to adhere 
thereto, and which compartments and advertisements may be provided 
with any suitable ornaments, colours, or any other devices for the object 
of calling attention to them. 


2340. ALEXANDER Parkes, Bath-row, Birmingham, “ Manufacture of tubes 


and cylinders of copper and alloys of copper.”—Dated 10th November, 
de 


For manufacturing these tubes or cylinders, when using ingots or 
masses cast hollow, in place of casting the same in close moulds as 
heretofore, they are cast in like manner to that practised when casting 
ingots, that is, in open moulds, so that the metal poured into the mould 
is uncovered on its upper surface. The mould is preferred to be 
rectangular, and of such depth and length as to produce the length and 
thickness of ingot or mass desired. The ends of the mould are made 
with ledges or projections, or otherwise suitable for supporting a core by 
its two ends, in such a position that when the melted metal is poured 
into the mould, the metal may, when the mould is filled to the desired 
extent, be as thick above as below the core; or in place of casting 
ingots or masses hollow he casts them solid, and then drills a hole 
through each, and makes a saw cut through the mas: or ingot. Such 
hollow ingot or masses are then to be rolled out, or extended, and opened 
as heretofore. Heretofore, when casting hollow ingots or masses of 
copper, and of copper or itz alloys, for the making of tubes and cylinders, 
it has been usual to melt the same without using any reducing tluxes, 
the patentee has found that the casting of such hollow ingots or masses 
for the making of cylinders and tubes therefrom is greatly improved by 
employing reducing alkaline fluxes, when melting copper or copper and 
its alloys preparatory to casting the same into hollow ingots or masses 
suitable for making cylinders or tubes. When using sheet copper, for 
making cylinders or tubes for printers, he employs silver, or silver solder, 
for joining the edges. In place of casting ingots oz masses hollow, he 
in some cases casts the mass of copper or alloy of copper solid, and then, 
when at a high temperature, and enclosed in a suitable die, punches 
out the central portion, so as to produce the requisite hollow mass of 
copper. In order to extend hollow masses or ingots of copper, or alloys 
of copper, in place of using the ordinary draw plates or dies, he uses dies 
or plates with an inclined or screw thread on the interior, and when 
drawing or passing a tube or cylinder through such die or draw plate 
such die or plate is caused to revolve. 


2842. Josianl HARRINGTON, Gloster-place, Brixton-road, ‘‘ Apparatus for 


pointing pencils or marking instruments.”—Dated 10th November, 1857. 

The cutters or cutting edges used, in place of being formed as hereto- 
fore, are made upon a sheet of metal, and each sheet has several slits or 
slots formed through it, and one or both sides of each slit is made sharp. 
The sheet with the cutting edges formed on it as above described is, in 
some cases, bent into the form of a hollow cylinder, to fit on to a 
cylinder of wood or other material, in the end of which is formed an 
inclined hollow or recess to receive the end of a pencil or marking 
instrument. When the recess or recesses to receive the end of a pencil 
or marking instrument are formed in the circumference of a circle or 
cylinder of wood or other material, the cutters are made on one or both 
sides of slit or slot formed in a disc of steel; and when the recesses for 
receiving the ends of pencils or marking instruments are made in a 
straight surface, the cutters are made on one or both sides of sJits or 
slots in a straight plate of steel. By arranging apparatus for pointing 
pencils or marking instruments in this way, when one cutting edge is 
worn out another can be brought into position to be used, 
Ampthill-square, Hampstcad-road, 
** Paper.” — Dated 10th November, 1857. ‘ 

This invention consists in adding to the paper pulp, wheat, rice, 
potato, or other starch, which is mixed with the paper pulp without 
previously dissolving the starch, or bursting the starch globules by the 
application of hot water. Previously to using the starch for this purpose, 
the patentee very gently heats it while dry in a pan, for a short time, aud 
sometimes exposes it previously to the action of nitrous acid fumes; by 
preparing the starch in this way it produces a better effect than when it 
is used without preparation, The paper made from pulp to which this 
addition has been made is passed, while in a green state, over stcam 
cylinders, or otherwise treated, und this process produces a change in 
the character of the paper, giving body to it, and causing it to become 
tough and less absorbent, 


2350, ALngrt Jonny Davizs, George-street, Hanover-square, “‘A protective 


sandal for bathers, which may also be adapted as an auxiliary for 
swimmers.”—Dated llth November, 1857. 

This invention is intended in the first place to protect the fect of 
bathers from being injured by the pebbles on the sea shore or beach, 
and it consists of a sandal formed of a sole and heel piece, composed of 
gutta-percha, to which are attached straps or thongs of vulcanised caout- 
chouc, or other similar elastic water-proof material, for securing the 
sole and heel piece to the limb of the wearer, whose foot is thus protected 
from laceration and discomfort, while nevertheless freely exposed to the 
refreshing, healthful, and the cleansing action of the water. The sandal 
may also be so modified to form an auxiliary for swimmers, by fixing 
rigid ribs or transverse pieces to the under surface of the sole, and con- 
necting flaps to the sides or edges of the sole, in such manue> that on 
drawing in the foot in the action of swimming the flaps will fold outward, 
or open away from the ribs, while on throwing the limb out the flaps 
will return, and bear against the ribs, and thereby assist the propulsive 
action of the swimmer. 


Pusuic Buiwpines At ADELAIDE (Sourn AusTRALIA).—The City 


Council of Adelaide, the capital of the advancing colouy of South 
Australia, are about to erect a town-hall and corporation buildings. 
The site is some vacant land known as the Corporation Acre in King 
William-street. The competition for the prize designs was coniined to 
local architects, and seven designs were received. 

Extension or Barris) Commence.—Ofticial papers published on 
Saturday afford means of comparing the commerce of the United 
Kingdom last year with 1843. ‘he imports have increased enormously. 
Thus: 


before which a rotating screen or dise is applied, haying slits or openings 
through it. By such combination of apparatus or means very remackable 
illusions and interesting effects may be produced.— Not proceeded with. 

2825, WILLIAM Wi.sox, Canterbury-pace. Newington, and James Jonn 
Joseru FIELD, Sussex-street, Wandsworth-road, Surrey, ** Moulding liqui- 
fled and other substances,” Dated 7th November, 1857, 

This invention consists, First, generally of the employment of appa- 
ratus communicating with, or wholly or partly submerged in, a vessel or 
vessels containing the material or materials to be moulded or cast, 
whereby the said material or materials, being drawn or otherwise forced 
into or through certain portions of the apparatus, comprising tube 
frames, moulds, or other chambers or receptacles, is or are made to 
assume, and with or without the assistance of cold or hot water, air, or 
other element or elements, or material or materials, or of any other 
agency (with suitable apparatus for applying the same to regulate the 
temperature when necessary), caused to retain permanently the required 
shape or shapes. Bat more particularly the invention consists, Secondly 
ef an improved method of moulding and manufacturing candles and 
other analagous substances, or otherwise forcing a wick or wicks, or other 
suitable material or materials (on which suitable stops or nipples may be 
fixed at intervals, to determine the lengths and form the nibs, or other- 
wise determine the shape of the material or materials to be moulded or 
cast, and to be acted upon in the process of drawing by self-acting forceps 
or other suitable means) through some portion of the material or ma- 
terials to be moulded or cast, and into or through a tube or a series of 
tubes (so arranged that ope end thereof may communicate with, or 
be wholly or partially submerged in, the material or materials to be 
moulded or cast, such material or materials being in a liquified, semi- 
fluent, plastic, or other suitable state), by which means the said nipples 
or stops, being fixed on the wick as aforesaid, are consequently drawn or 
foreed through the said materials, and into or through the said tube or 
tubes, and thereby sustain the wick in its proper place, and cause the said 


of a knife board, fitted with drawers or shelves for knifes, cloths, emery 
powder, or other use. Upon this frame they affix a flat metal plate, 
having a sheet of gutta-percha or other suitable substances for the blades 
of the knifes to rest upon. At the back of the machine is a narrow 
vertical framing fitted with circular moveable receivers, having a slot cut 
across each to receive a portion of the handle of the knife, the knives 
being placed in position, a “hold fast” is employed for the purpose of 
preventing them from moving, which “ hoid fast” is composed of a square 
strip of timber having a handle at each end, and provided with conical 
shaped pieces, each having a spiral spring fixed behind in a cell cut ina 
strip of timber for its reception, the object of this being that, as the 
conical shaped pieces are wedged between the handles of the knives, it 
is impossible for them to move whilst under the process of cleaning, the | 
ends of the “ hold fast " being provided with hooks which take into eyes 
fixed to the framing of the apparatus, 

2834. Wittiam Jexin ELwix, Dartford, Kent, “ Night-lights."—Dated 9th 
November, 1857. 

This improvement in night-lights consists in applying a hollow central 
stem or tube of metal or other suitable material, which sustains the 
wick, and maintains the flame at a uniform height during the burning 
of the light. Night-lights usually consist of a short piece of tallow, or 
other fatty matter, having a central wick, and enclosed within a paper 
case, which, when the combustible matter is nearly consumed, throws a 
dark shadow around; the wick being also consumed, the flame or light 
approaches the bottom of the box, which results in the shadow mentioned, 
whereas by maintaining the flame at the same level to the last as at first, 
a uniform light is obtained throughout the duration of its burning. For 
this purpose the patentee uses a small conical or parallel stem of metal, 
supported on a metal base, under which the matter to be consumed is free 
to flow, and to enter the central stem. He places the wick within this 
stem, having, if necessary, first wrapped a small piece of cotton wadding 


1843 


38,942 
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Raw cotton, ib, ..) .. ° . O69,31S,596 ..674,193, 
These, of course, are only a few items. _ It is interesting to observe 
that while the importations of cotton from the United States com- 
prised in 1843 more than tiye-sixths of the entire supply, they were 
lite more than two-thirds in 1857, In 1845 the receipts ef cotton 
from India were about 70,000,000 Tbs, 5 in 1857 250,388,144 Ibs. The 
declared value of our exports in 1843 was £52,206,447; in 159+ the 


total was £122,155,237. In 1843 the value of the exports to the 
1so7 it vad risen to 


Australian colonies was £1,302,482; in ; f 
£11,626,146, so that emigration to the southern hemisphere, wW hile it 
has relieved the labour market at home, has also exercised a veneticial 
reactive influence on the mother country. The extension of our trade 
| with India, Canada, and the West Indies points a similar meral. 
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AND GENERAL TRADES OF 
OTHER 


THE IRON, COAL, 
BIRMINGHAM, WOLVERHAMPTON, AND 
TOWNS. 

(From our own Correspondent.) 

Tue Inon Trape: Continued Improvement— AMERICAN ADVICES —PRosPEcts 
or DouprrcL Firms—Make In 1856 anv 1857—Coat Taave: Meeting of 
Coléiers—BinMtxGuaM AND WOLVE: HAMPTON TRADES—BiawincuaM CuaM- 
per or Commence —WoLventampTron Cuampzes aND Raitwax Rerun 
TicksTs—Tue Nusgaron Lxquest—TestTIMoniaL To 4N Lnon MasTen— 
Proposat To Coin Dowtans ror Cuixa—Tue lmon anp Coal TRape a 
Cratury Aco. 

Tne hopefuiness in the iron trade of which we spoke last week con- 

tinues to strengthen. The accounts received from America by the 

last mail are of a more encouraging character than those received for 
some time previously. ‘Thev indicate a gradual revival of trade in 
the interior, with a consequent growing demand for iron. The state 
of things is such, as to lead to a contident expectation of a good fall 
trade tor the States. A sprinkling of orders continue to come in trom 
home and continental markets, and there area few more specifications 
afloat fur small quantities, tur the East India Company, and for 

Government. 

Pigs are increasing in make, and there is a larger demand for red 
ore. Prices remain unaltered. Contiience is gradually reviving. 
Of one firm in particular, whose transactions in the pig-iron and coal 
trades have been extensive, and have not been contined to South 
Staffordshire, it has become generally understood that since our last, 
the diiliculties which for some time threatenel them have been re- 
moved. ‘frade having somewhat revived, it is now the impression 
that there need not exist any further doubts respecting the stability 
of houses that hitherto have borne the fury of the “ commercial 
hurricane.” 

The following is an extract from a series of elaborate tables ap- 
pended to Mr. Sanderson's paper on “ Iron: its Commerce and Staple 
Manufactures.” It shows the precise quantity, in tons and money, 
which the several foreign countries have taken, and gives a summury 
of the total exports of iron during the years 1856 und 1857, with the 
equivalent in pig iron, from which it appears that there was an in- 
crease, in 1857, of 174,604 tons, or 8} per cent. in weight, and of 
£2,156,605, or 105 per ceut.in money. ‘The figures are:— 

ScMMARY oF ToTAL Exronts or [non To ALL CounTeies IN 1556 AND 1557. 

| Exports, | 

Description, |——- 


Declared value. | Fquiv. in pig iron. 
1856. 1£57, 














1856, | 1857. | 18:6, |_1897. 
~'qons, } otis. £ £. | Tons, | Tons 


| 
| 
| 
Pig iron ........| 357 326 aie! 1,385,118 | 1,611,467 | 357,326! 423,215 
Castings | 72,394 | 72,780) 712,177 | 764,619} 76,013| 76,419 


Nails. var, bolt. (| 791,973 | 721,401 | 6,217,524 | 6,257,005 
stom 




















935,830 961,868 

Plates, sheet, | | | 
and sundry ' | 276 259 | 280,212 | 3,720,433 | 3,979,398 | 368,345) 373,616 

wrought iron j | | 
Steam enzines . —_ 819,067 | 1,062,2°6 54,604} 70,819 
Sundry machinry | — — | 1,897,386 | 2,820,737 94,869 141,086 
Hardware ...,..| 34738 | 39,250 | 3,747,593 | 4,016,327 74,952, 80,326 
Steel ..seseoee-| 21,858) 22,321 | 735,823 | 748,381 32,787; 33,481 
Turned plates ..}  — — 1,407,906 | 1,500,992 | 78.217! 83,388 
We nevearneens 9,190 | 11,433 195 034 243,399 13,785| 17,164 
Total in 12mo. | — {20,338,066 122,994,671 2 (86,728 2,261,332 











The coal trade in its mercantile department is slightly reviving. 
There was a meeting of miners in the Market Hall of Oldbury on 
Monday last, when about 200 men were addressed by a Mr. Samuel 
Cook, of Dudley, who said that if it was right that masters should 
employ butties and doggies, it was proper that they should be men 
of intelligence, with sutticient education to enalile them to conduct 
themsely:s in a becoming manner to the men under their control, 
and with such an amount of scieutitic knowledge connected with 
their culling as would prevent them from improperly exposing the 
workmen in the mines to dunger trom impure or explosive gases, or 
insecure workings. He recommended that the men themselves should 
take advantage of all means of self-improvement, and that they 
should form themselves into an association, and, if possible, establish 
a *“ Labourer’s Hall,”—an educational establishment and literary 
institute combined, with a room for lectures and meetings, and for 
conferences between themselves and their employers on matters con- 
nected with their occupation, He urged that some knowledge of 
commercial matters, and of the circumstances which regulated the 
ultimate disposal of the produce of the mines, was es-ential to a 
correct appreciation of some of the differences between themselves 
and their employers; and in reference to a complaint that injustice 
was ofien done to workmen against whom legal proceedings were 
taken in consequence of their not being able to state their own case 
properly to the tribunal before which it was brought, recommended 
that the association should retain a solicitor, who should be to the 
miners of South Staffordshire what Mr. W. P. Roberts, of Man- 
chester, was to the Lancashire and Yorkshire miners. There is a 
gradual improvement also in the general trades of Birmingham, Wol- 
verhaupton, and their districts. 

At a recent meeting of the council of the Birmingham Chamber of 
Commerce, there were considered the Partnership Registration Bill, 
now before the House of Commons, and the Baukruptey and Insol- 
vericy Bill, which has been prepared by the delegates from the various 
Chambers of Commerce and Trade Protection Svcieties. Tbe 
Partnership Registration Bill provides for the registration of all 
private partnerships through the district Superinvendent Registrars of 
Birth and Deaths; but it was considered vy the Council that this 
machinery would be too cumbrous, and that’a central registration in 
London by the Joint Stock Companies’ Registrar would be more con- 
venient. Mr, Ryland submitted the draft of a petition to the House 
of Commons, praying that the latter mode should be adopted. The 
petition was approved, aud directed to be forwarded to Mr. Spooner 
for presentation, The Bankruptcy and Insolvency Bill was then 
considered, and the general principles of the Bill were approved. 

_A correspondence has taken place between the Wolverhampton 
Chansber of Conimerce and Captain Huish, general manuger of the 
London and North Western Railway, with reference to the time 
allowed for return tickets. The Chamber of Commerce asks that 
these tickets may be made available for more than one day. ‘The 
directors of the London and North Western Railway, replying through 
Capsain Huish, urge that such a concession has never been made, 
never béew asked for by any other town, and that it would be con- 
trary to agreement with the Great Western Railway. A local paper 
‘ugyests that for a journey of more than filty miles each way the 
hoider of a return ticket should be allowed to stay one night, between 
160 und 200 miles two niglts, and so on. We may well believe, from 
these considerations and from the example of Ireland, that the change 
would benetit the railway company quite as much as the public. 


A CENTURY AND A HALF AGO. 


The following memoranda will show tbe condition of the mining 
and ironmaking interests, and the way in which they prosecuted 
their duties a century and a half ago:—* At that time there were 
sume open works where the coal was brought out in wheelbarrows, 
there being no need of wiudlass or rope. But this appears to have 
been the case only in a few places; in most places they had to sink 
shatts, and draw up the coal by the windlass or gin. ' AS they had tio 
safety lamp then, they expelled fre damp in the following Way :-- 
Une of the workmen entered the pit before the others, he was covered 
with wet sackcloth, aud carried a Jong pole, with a lighted candle on 
the end of it. When he came near that part where he feared the 
foul air would be, he would creep on, his belly, and by putting the 
candle in contact with the ga-, caused it to explode and escape by 
the mouth of the pit. ‘The person who fired it kept his face close to 
the ground till ic was over, and thus escaped. About eleven acres of 
mites were at that tume on fire, which frequently burnt through to 
the surface of the ground. Some part of the ground was reducd to 
cinder ; aud that part which consisted of clay was burnt very hard, 





and was called ‘ Pockstone,.’ Dr. Wilkes, of Willenhall, says that in 
his time (1739) the reads about Wednesbury were made almost 
entirely of tuis stone, and the foundation of the church was laid with 
it. One of Captain Savary's first attempts to apply the power of 
steam to the drawing of mines, and raising coal to the surface, was 
made at the Broadwaters, in the parish of Wednesbury. Dr. Wilkes 
gives the following account of it:—* Mr, Savary, the original inventor 
of the steam engine, set one down about the year 1739, near a place 
called Broadwaters, in Wednesbury, This place being low ground, 
the water rose so hastily many years ago, and in such quantities from 
the coal pit, that it covered many acres of land, and buried many 
stacks of coal upon the banks. ‘The engine there erected could not be 
brought to perfection, as the old pond of water was very great, and 
the springs in it many and strong. And the steam when too strong 
tore it all to pieces, so that after much time, labour, and expense, Mr. 


useless,’” 

The following is a graphic description of the state of things in 
South Staflordshire, some forty years ago:—‘“ At the close of the 
general war in/1815, trade begun to decline, and in 1817 thirty-two 
out of sixty-eight furnaces were blown out in this neighbourhood. 
Many of the masters paid their men in copper and silver tokens, and 
then in paper money—small cars or tickets for Is. 2s. 6i., 53., &e. 
At length the tokens and paper money fell into disrepute, some of the 
masters became bankrupts, others were obliged to dismiss their work- 
men, not having the means to carry on, ‘Thousands of workmen were 
reluced to pauperis, aud the poor-rates could not be collected in sums 
adequate to supply the necessities of those who applied. Some rivts 
ensued, which were obliged to be quelled by the military. In the 
midst of this calamity some colliers determived to make their case 
known to the Government, and adopted the novel mode of yoking 
themselves to wagons loaded with coal, having previously drawn up a 
petition, sigued by several magistrates, which they intended to present 
to the Prince Regent together with the coals. Three teams of this 
description set out fur London, each wagon having fifty men yoked 
to it, whilst others went off in different directions, One of the wagons 
intended for London went by the route of Worcester, another by 
Birmingham and Coventry, and another by Stourbridge, They 
travelled at the rate of twelve miles per day, and received voluntary 
gifts of money, food, &e., on the road; but they never asked for als, 
their motto, as placarded on the wagons, being—* Rather work than 
bez.” To prevent them entering London, police magistrates were 
sent from the Home Department Office, who met the parties, one at 
St. Albans, and another at Maidenhead, and told the men that they 
had adopted the wrong means to procure relief, and persuaded them 
quietly to return, after purchasing their coal, and providing them with 
a sufficient stock of money to return to their homes. A similar pro- 
ceeding took place a few miles from Chester. The magistrates of the 
city met the third team, and, afer giving them twenty pounds for 
their coal, persualed them to desist in their ill-advised undertaking. 
The conduct of these distressed men was most exemplary. They 
listened with the utmost attention and respect to the advice of the 
magistrates, and after obtaining a certificate of good behaviour, returned 
with the empty wagons to therr families and triends. The novelty of 
this affair created a considerable sensation both in London and the 
country.” 

THE NUNEATON INQUEST. 

We take the following from an article upon “The Nuneaton 
Inquest” in a recent number of the Birmingham Daily Press :—At 
length the long inquiry into the fearful accident which occurred on 
the Trent Vailey Railway, has been brought to a close. If the jury 


evidence being adduced, for every individual who either did know, or 
could, would, should, or ought to have known, anything about the 
occurrence, was.called upon to unbosom himself before the learned 
coroner. ‘The evidence was, 2s the jury state, extremely conflicting 
respecting the fence, and, by way of maintaining a suitable 
analogy, the verdict has been made correspondingly equivocal. 
Instead of being a tinding as to the past, itis an admonition as to the 
future. No decision is given as to the point really in question, the 
efficiency of the fence to keep out cattle, but a recommendation is 
made that more security should be provided hereafier. The inquest 
was held on the bodies of three persons, named Thomas Millar, 
Jeremiah Richmond, and William Thomas Morgan, all of whom the 
verdict declares to have been “ accideutally killed” by the carriages 
being overturned from the engine of the train coming in contact with 
a cow that had “strayed on the line.” So far, we must all agree 
with the jurymen, unless it be in respect to the propriety of using 
such a term us * strayed,” when describing a visit which could not 
have taken place without some improper facility having been afforded. 
But when we come to the second half of the verdict, we tind ourselves 
transferred to the darkest of clouds. After reciting that the sufli- 
ciency of the hedge was a subject of conflicting evidence, the finding 
stutes that “ the jury consider that there ought to be no doubt as to the 
sufficiency of such fence in future, and, therefore, recommend tat 
the railway company do put up posts and rails, to make this and 
similar fences in small enclosures more secure.” This is a fine specimen 
of illogical deduction. The jury have not been satisfied that the hedge 
was insecure when the accident occurred, and therefore the company 
is recommended to provide greater security hereafter. 


TESTIMONIAL TO AN TRONMASTER,. 


On Tuesday evening about fifty gentlemen sat down to dinner at 
Wolverhampton to celebrate the presentation to Mr. W. Mathews, 
ironmaster, of a piece of plate worth 400 guineas, that was intended to 
express the sense of the subscribers of the service which Mr. 
Mathews has rendered to the liberal cause, and in particular at the 
last election for the Southern Division of Staffordshire, giving way, 
after he had been requested to stand, in favour of another ironmaster, 
Mr. William Orme Forster, who was selected by the iron trade. The 
chair was occupied by R, C. Chawner, Esq., and the vice chair by 
Sidney Cartwright, Esq. The Chairman was supported on his right 
by W. Mathews, Esq., the guest of the evening; the Right Hon. 
C. P. Villiers, M.P. for Wolverhampton; and J. H. W. Foley, Esq., 
M.P. for the southern division of Staffordshire ; and on the left by 
Lord Hatherton, the Lord Lieutenant of the county, and W. Orme, 
Foster, Esq., M.P. for South Staffordshire. ‘The testimonial is an ex- 
ceedingly handsome one. It consists of a centre piece and plateau, 
weighing neatly six hundred and fifiy ounces. The latter is very 
novel and tasteful in design, and stands upon three feet, united by the 
Staffordshire knot, the outer border consisting of wheat ears and 
buttercups, with an elegant Greek frieze. ‘The centre piece rests 
upon a circular base, surmounted with wheat ears and buttercups, 
arranged in the form of a Greek ornament, and interspersed with 
three shields—one containing an inscription recording the purpose of 
the presentation, another the crest of Mr. Mathews, and the other the 
Staffordshire knot. The following is a copy of the inscription :— 
“To William Mathews, Esq., from electors and friends in South 
Staffordshire, to commemorate his many services in the Liberal cause, 
and his disinterested conduct in the county election of 1857.” The 
pillar is of beautiful open work, partaking of the Greek character of 
ornament, without, however, a rigid adherence to its requirements. 
This is surmounted by a basket composed of Greek ornaments, with 
wheat ears and buttercups judiciously interposed, and containing a 
glass bowl of large “ flanged” leaves. Around the pillar are placed 
a figure of Vulcan, his right hand resting upon the celebrated shield 
of Achilles, another of Ceres, and a third of Friendship or Mag- 
nanimity, with emblematical representations of their several attri- 
butes. They are excellent in conception and treatment, and the 
whole produce a most admirable ensemble. The work, in shirt, is in 
every way worthy of the eminent firm—Messrs. Elkington, Mason, 
and Co.—who have produced it at a cost of four hundred guineas. 
Accompanying the plate was a beautifully finished and embos-ed folio 
vulume, containing the names of the 177 subscribers to the testi- 
monial. 

PROPOSAL TO COIN DOLLARS FOR CHINA. 


The following are some apt rewarks, published on Wednesday, 


upon a proposal to coin dollars for China:—The anomalies of the 





currency system of the Celestial Empire have long constituted a 


have not arrived at a correct verdict, it has arisen from no paucity of 


Savary gave up the undertaking, and the engine was laid aside as | 


| support. 





eround of complaint among foreign merchants and other residents at 
Chinese ports. The only circulating medium available for their pur- 
poses has long been the olit Spanish dollar, called the Carolus dollar, 
which enjoys a greater current value than any other, whether United 
States, Mexican, Bolivian, or Peruvian, notwithstanding the fact, 
ascertained by the Chinese authorities themselves by assay, that the 
latter contained the same quantity of pure silver, The legal pro- 
duction of the Carolus dollar has long since ceased, and yet the 
demand has increased, and each year renders the disproportion of 
supply ana demand greater and greater. This state of things brought 
on in 1853 a degree of monetary pressure which threatened a general 
bankruptey, which was averted by the prompt and judicious measures 
adopted by the late Commissioner of Cauton, the famous Yeh. In the 
following year a Mint was established at Canton for the coinage of 
dollars, imitating the Carolus dollar, which bore so high a premium 
at most of the Chinese ports, especially at Shanghai, But though its 
intrinsic value was exactly the same as that of the genuine Spanish 
dollar, which was then ata premium of 18 per cent., it bore a premium 
of only 10 per cent. It required the practised eve of a Chinese shroff 
to detect any difference between the genuine dollar from the imitation ; 
but, in spite of this close resemblance, the attempt to introduce the 
latter failed. At Shanghai they were at adiscount of 30 percent. Yet, 
at the same time, Carolus dollars coined in Europe, and equally imita- 
tions, were passing ata premium. In consequence of this failure, it 
was decreed in 1805 by Chaou, Superintendent of Customs in the 
province of Keangnan, that Mexican, Peruvian, and Bolivian dollars, 
French five-franc pieces, and East India rupees, should pass current 
at rates established in accordance with assays made in the presence 
of the British, French, and American Consuls. This measure, how- 
ever, does not appear to have been very successful, and was opposed 
by some of the American residents, who were probably interested in 
maintaining the fictitous value of the Carolus dollar. Sir J, Bowring 
then proposed to Government the establishment of a Mint at Hong 
Kong, for the coinage of a British dollar, with its decimal divisions. 
lle thought that its appearance and assay would create a reputation 
for it, and that in a few years it would become the popular currency 
of China, where sovereigus are invariably refused. Lord Clarendon, 
however, regarded the success of such an expensive experiment as 
doubtful, as the same prejudices which led to the preference of the 
Carolus dollar over the Mexican dollar wight operate equally against 
the reception of the proposed lsritish dollar. 

The British Chamber of Commerce at Shanghai took up the 
proposition with favour, and Sir J. Bowring was so much impressed 
with its importance and desirability that he opened a correspondence 
with the Mint authorities at Calcutta with a view to the coinage of 
dollars there for transmission to Hong Kong. This the Calcutta 
Mint was unable to undertake, all its resources being fully employed 
in coining gold mohurs, silver rupees aud annas, and copper pice for 
the East India Company. Sir. J. Bowring continued to urge his 
propositions on the Government, and wished a beginning to be made 
by coining dollars at the London Mint for Hong Kong; but he failed 
to satisfy Lord Palmerston of the expediency of it, particulurly on the 
point of cost. He stated that a dollar could be coined for 4s, 3d. or 
4s. 4d; but advanced nothing to show that this estimate was founded 
on any calculation of the expense of establishing a mint, or the cost 
of silver at Hong Kong. Mexican dollars, purchased by Government 
for transmission to Hong Kong for payment of salaries, have cost 
5s. 1d. per ounce; and, taking them at os., and adding freight, interest, 
and other charges, their value at Hong Kong would be about 4s, 6d. 
each. It was thought improbable that a new mint would coin at a 
less cost than one which has been established; and on these grounds 
Sir John’s scheme was rejected in February last. Towards the close 
of last year Wang Etib, Governor-General of the provinces of Futikien 
and Keangnan, addressed a memorial on the subject of the currency 
to the Emperor, setting forth his exertions to procure currency tor the 
Mexican dollar at par with the Carolus, and praying for the imperial 

The Board of Revenue received his Majesty’s commands for 
the reception of the former coins, and it was ordered to be issued in 
payment to the troops, by which means it is hoped that an end will be 
put to this vexed question. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

New STeamens—Vintvs or THe Lasyan CLIMATE— WALLASEY IMPROVEMENT 
Br.t—Noeraern Matrens: New Jlall for the South Shields Mechanics’ In- 
stitute: The Havelock Monument at Sunderland: New Asylum for Boys at 
Sunderland—Tue “ Disrnicr Bang :" Progress of the Liquidation—Emrvoy- 
MENT AT MANCHESTER—DPxRoposeD ImpaovementT AcT FoR SHEFFIELD— 
Lincotn Matrers: The /ranklin Monument: Lincoln Cathedral —SantTany 
Does aT West Ham: The West Ham Distillery Company—-East Surrouk 
Rattway: The Proposed New Station at Jpsuich—Tue “ Rarip” STEAMER— 
Tae LancasHine anp Yorksnike AND East Lancasnine Rattways AMAL- 
GAMATION BLL: Arrangements—PaoposeD Workine May's COLLeGe aT 
SacrorD: The “ Constitution’ —SinGULAR ACCIDENT AT PENDLETON—F aTaL 
CotuigRy Expiosion at CuesrenrieLp—lInpian River NAVIGATION: 
Vessels Building at Liverpcol—A Borv Yankex—Miss Buapert Courts 
AND THE COTTON SUPPLY AssocIATION—-SMOKE PREVENTION aT ROCHDALE 
—A CONCLAVE oF OLD CuuMs, 

Four large steamers and five barges for the Brazils are to be con- 

structed at the shipyard of Messrs. W. C. Miller and Son, Toxteth 

Dock, Liverpool. Messrs. Faucett, Preston, and Co. sre to construct 

the engines for the steamers, A magniticent new steamship, the 

Nova Scotian, built by Messrs. Denny, of Dumbarton, bas arrived in 

the Mersey, and is to sail for Quebec and Montreal on the 2nd of June. 

The Nova Scotian is the largest vessel ever built at Dumbarton, being 

2,200 tons, with 300 feet length of keel, a breadth of 37 feet 9 inches, 

and depth of 28) feet. She is full bark rigged and has only one 

funnel. She will accommodate 450 persons, in addition to her large 
staff of officers, engineers, &. The Nova Scotian isowned by Messrs. 

Allan, of Glasgow, and Messrs, Allen and Gillespie, of Liverpool. 

In a paper read before the Liverpool Literary and Philosophical 
Society, Dr. Dickenson recommends the climate of Lybia to bronchitic, 
dyspeptic, and rheumatic sufferers. But would not the sufferers find 
the time hang rather heavily on their hands in Lybia? 

The Wallasey Improvement Bill has passed the committee of the 
House of Commons to which it was referred. ‘The bill gives com- 
missioners permissive powers to work the ferries and to supply the 
parish with gas and water. 

The South Shields Mechanics’ Institute propose to erect a new hall 
with library, class rooms, &c. ‘The subscriptions for a monument to 
the late General Havelock at Sunderland now exceed £1,100. The 
governors of the Sunderland Orphan Asylum are about to erect an 
asylum for boys at a cost not to exceed £3,000. 

The great topic in the north is the progress of liquidation in re that 
miserable affair the Northumberland and Duarbam District Bank. The 
call of £35 per share has been made, and the list of contributories 
settled. It was remarked in several journals—Tne ENGincer among 
the number—that the settling the list of contributories one day and 
making a call the next was rather sharp practice. It appears, how- 
ever, from the observations of Mr. Pugh, who attended at Newcastle 
last week as the representative of Vice-Chancellor Kindersley, and 
who performed his painful duties with courtesy and patience, that 
the call will not be payable till the 9th of June, and it was hinted 
that some indulgence would be shown to nec hareholders in 
regard to time. ‘Ihis course is not only merciful but predent. Still the 
payment of the cali will be avery heavy “ puli” in many cases, The 
executors of one shareholder tind tt lves saddled with 3,875 
shares; another unfortunate gentleman holds 1,960; @ third, 1,540; 
a fourth 1,820; two 1,200 each; a seventh, 2,200; &c. &c. The 
amount hitherto paid up per share has been only £15, and the effect 
of a sudden demand of 435 per share more may be better imagined 
than described. The list of cuntributories contains altogether the 
names of 407 perrons holding an aggregate of 55,658 shures; «nd no 











less than 102 sliureholders are descrived us “ widows” and * spinsters,”” 
These ladies hold from 10 to 360 shares each, and itis fearful to contem- 
plate the distress to which many of them must be reduced. ‘There 
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are also five or six shareholders who are described as domestic 
servants; one, a coachman, holds forty-five shares, and is now 
consequently called on for £1,575! Efforts are of course being made 
at a compromise with the creditors, as there is little or no probability 
that this erroneous call van be paid by all the shareholders, Claims, 
it is said, are being purchased at the rate of 12s, or 1s. in the pound. 
On this subject the official liquidators, Messr+. Bainbridge, Eliot, and 
Fairs observe in a report to the Lords’ Justices:—“ Whether any 
scheme of compromise can ever be effected, or whether the liquidation 
will have to be worked out in the same manner as if it were a bank- 
ruptcy of the joint estate, and of the separate estate, of all the share- 
holders, it appears to be important, first, to reduce, as fur as 
possible, the number of those creditors who will have to be dealt with 
throughout the whole process of the liquidation; and, secondly, to put 
a great and immediate pressure on the shareholders, either for com- 
pelling the cession of their entire property, or for enforcing a combina 
tion of many of the wealthiest, to satisfy the creditors by payment of 
a composition in the manner above stated. First. Of the 7,000 
creditors of the bank, 1,68) in number, having debts to the amount of 
£41,100, and interest arising thereon, are creditors under £50, 
1,200 in number, having debts to the amount of £80,000 and interest, 
are creditors between £50 and £100, We propose at once to get the 
sanction of the larger creditors and of the court to offer a composition 
of, say, sixteen shillings in the pound. Of course this composition 
would be confined to all such of the creditors under £50 as would 
accept it in fuil discharge of their claims, and as soon as the assets in 
hand would admit of the ofler we might propose to make an offer of, 
say, fifteen shillings to the creditors between £50 and £100.” On the 
whole, the present proceedings must be regarded only as the beginning 
of the end. 

With regard to the state of employment in Manchester, the last 
return shows that in the week ending May 19th there were 7,972 
hands out of employment, and 3,070 working short time out of a total 
of 47,099 usually employed. ‘The number out of work is 117 more 
than the preceding week. 

The Sheffield ‘own Council propose to apply to Parliament next 
session for a local improvement act. 

Upwards of £1,000 bas been raised for the Franklin monument at 
Lincoln. The restoration of Lincoln Cathedral is being proceeded 
with, at the south-east end. 

The West Ham Local Board of Health have obtained a loan of 
£30,000 at five per cent. per annum, for detraying the expense of the 
sewerage works commenced near Maryland-point, Stratford. The 
West Ham Distillery Company is now in the Bankruptey Court. 

Mr. Love, the chairman of the Eastern Counties Railway Company, 
visited, with several of his brother directors, the present station at 
Ipswich, and the kcality where it is proposed that a new one should 
be erected. The party afterwards proceeded on a visit of inspection 
over the line now in course of construction between Ipswich and 
Woodbridge, and which will unite the East Suffolk system with the 
Eastern Counties. ‘This question of a new station at Ipswich is one of 
some importance in connexion with the additional traftic which will 
pass to and through the spot when the East Suffolk lines are com- 
pleted. 

Portions of the cargo of the Rapid steamer (which came into colli- 
sion in December last w.th another vessel and sank on the Cross Sand 
off Great Yarmouth) have been recovered by divers, who report that 
the ship is not sanded but is lving on her broad-side. 

‘The bill for the amalgamation of the Lancashire and Yorkshire and 
East Lancashire Railway Companies—the preamble of which has just 
been declared proved—contains provisions for merging in the Lanca- 
shire and Yorkshire Railway Company absolutely the Shettield, 
Rotherham, Barnsley, Wakefield, Hudderstield, and Goole Railway 
Company, whose undertaking, so far as it still subsists in their hands, 
is leased to the Lancashire and Yorkshire Railway Company for 999 
years. The bill also provides for the abandoning of a short branch 
railway at Burscough which experience has proved to be needless, 
Clauses were inserted in the bill to secure the due construction of the 
station and the completion of the bridge at Wigan, and the forming 
of a double line on the Burnley branch of the Laveashire and York- 
shire Railw Another elause prohibits the Lancashire and York- 
shire Company from making any agreements obstructing the convey- 
ance of traflic over their line by the shortest and most convenient 

route. 

The movement for the establishment of a working man’s college at 


















regard to two vessels intended for Indian river navigation. ‘ While | 
public attention,” says the Albion, “ has been attracted so strongly 
by the unusual dimensions of the Leviathan that the name of | 
that vessel is in everybody’s mouth, it happens singularly enough | 
that two vessels of greater length, and of a more remarkable | 
character, have been advancing towards completion in Liverpool | 
without the general public being even cognisant of their | 
existence. These vessels are each 700 feet long. They have 
been constructed by Messrs. Vernon and Son, for the Oriental Inland 
Steam Company, and are intended for the navigation of the Indian | 
rivers. The purpose of their peculiar features of construction is to | 
enable a large cargo to be carried at a good rate of speed upon a | 
light draught of water. The great rivers of India, though penetrat- | 
ing far into the interior, and though containing large volumes of | 
water, are, nevertheless, shallow during the dry season. The vessels 
navigating them must, therefure, float very light, and yet they must 
have displacement enough to carry a good cargo. They must have 
strength enough not to suffer injury if they get aground, and they 
must present such little resistance to the water as to be able to achieve 
a satisfactory rate of progress against the stream. All these indica- 
tions are admirably fulfilled in these vessels. ‘The necessary displace- 
ment is got by giving the vessel yreat length. But, as great length 
without other provision would imply great weakness, each vessel is 
broken up into six parts, each of which parts floats and is a complete 
vessel of itself, so that each vessel consists, in fact, of six independent 
vessels or barges, of which the first one is a steamer towing all the 
rest. The constituent barges of the train, however, are so articulated 
to one another by circular joints as to leave no material vacuity | 
between them, while permitting the train to bend sideways in passing 
any curve in the river; and the train will not sustain injury should 





it ground upon an uneven surface, since each barge will setile on the 
bottem for itself, which the nature of the connexions enables it to do. 
If barges of the common form were placed side by side, instead of 
articulated barges being placed end to end, it is clear that the resist- 
ance would be so much increased that but little progress could be 
made against the stream; whereas, by the mode of construction 
adopted, this impediment is altogether averted. 

Mr. Charles R. Webb, a bold Yankee, from “ Stamford, Connecticut, 
United States,” arrived at Liverpool last year, from New York, 
in a yacht 22 feet long, built by himself. Mr. Webb sold the little 
craft for £200, and last Christmas began to build another yacht, 44 
feet keel and 16 feet beam, which is now nearly finished. In this 
secund yacht he proposes embarking in a few months from New York 
for Southampton, the Isle of Wight, and St. Petersburg. 

Miss Burdett Coutts has signitied her intention to give a donation of 
£200, and an annual subscription of £100, to the Lancaster Cotton 
Supply Association. 

At the Rochdale police court, a few days since, Messrs. James 
Marshall and Sons, cotton manufacturers, Portwood, were summoned, 
upon the information of the sanitary inspector, with an infringement 
ot the Smoke Prevention Act, by sending up from the factory chimney, | 
on the 5th of March, dense smoke, for a period of thirty-six and a half | 
minutes within two hours. The case having been stated, the town- 
clerk said the corporation did not wish to press for a penalty in this 
case, the object being merely to enforce the act, and improve the 
sanitary condition of the borough. He would, therefore, be satisfied 
with the costs, and the defendants promising to do all they could to 
abate the nuisance. ‘The required promise being given, the informa- 
tion was discharged, on payment of costs. 

An interesting gathering will take place in June at Norwich, A 
number of gentlemen who attended in their youth the grammar 
school in that city, presided over by the late eminent Dr. Valpy, 
established a few years since a society entitled the “ Valpean Club ” 
for the purpose of renewing and perpetuating the friendships formed in 
their boyish days. ‘The school under Dr. Valpy’s mastership attained | 
considerable distinction, and several remarkable men, who were 
indvctrinated into classical mysteries within its venerable walls, 
have since attained eminent positions in the world. The club have 
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Forricn Jorrincs —Last year, 241,545 dispatches were sent by 
electric telegraph in Prussia, 6,996 were sent by the Prussian and 
1,870 by foreign governments; 5,924 by telegraphic companies; 
4,262 by the railway interest; and 222,493 by the general public, 
who paul for their transmission 575,591 thalers, in round numbers 
a little over £86,338 —The Russian Government has just authorised 
the establishment of two companies for manufacturing woollen 
cloth, with a capital of 800,000 roubles each.—A letter trom Cher- 
bourg yives some interesting details relative to the works which are 
now constructing in that port. Great exertions are made to finish 
the inner dock, and a report is current in the town that orders had 
been received from the Emperor to have everything completed, so 
that the dock may be filled on his arrival on the 10th of July. 
The inner dock of Cherbourg is 1,260 feet long and 600 broad. fs 
is capable of receiving an entire fleet, which will be quite safe 
from an enemy’s fire, at the greatest distance at which it has been 
ever known to take effect. ‘The execution of this dock cost enor- 
mous trouble, being cut out of the solid rock to the depth of 54 
feet. This dock, which is completely isolated, will communicate 
with the other docks by a sluice 1,200 feet long, and by another 
300 feet long. The plan of this splendid dock was given by 
Napoleon I., and was commenced in 1808. The screw ship of war 
the Ville de Nantes, of 90 guns, is to be launched during the 
Emperor's visit. This ship was placed on the stocks the 2vth of 
June, 1854. She is of the same model as the Vilie de Lyon, at 
present being constructed at Brest, and the Ville de Bordeaux, in 
construction at Lorient. ‘There are other ships on the stocks at 
Cherbourg of which the completion is being effected with the greatest 
despatch. Among them are the Imperial yacht Aigle, the screw 
corvette Dupleix, and the Resolve, a handsome frigate, which is to 
carry 42 guns. England, France, and Piedmont have decided on an 
internativual commission,to examine the plans of the works to be 
execated at the mouths of the Danube. ‘The municipal body of 
Cherbourg have been requested nut to vote any funds for the 
Emperor's visit until farther orders. The fétes are now doubtful. 
Two French ships of the line have been fitted with a new fluted screw, 
and the result of the trial is watched for with some anxiety. 

Tue Marin Drainacr or Lonpox.— A public meeting was re- 
cently held, ia reterence to this subject, at the Freemasons’ Tavern. 
The chair was taken by Mr. R. W. Crawford, M.P. for the city of 
London, supported by Mr. W. Cox, M.P. for Finsbury; Mr. Ayrton, 
M.P. for the Tower Hamlets, and several other gentlemen interested 
in this question. The object of the meeting was ‘to consider the 
present position of the question of the main drainage of the metropolis, 
and to take the necessary steps for protecting the interests of the 
metropolitan ratepayers in Parliament;” and the following series of 
resulutions were proposed and adopted:—“ That the plans hitherto 
proposed for the main drainage of the metropolis are incomplete, con- 
flicting, and unsatisfactory, certain to entail a heavy burden on the 
ratepayers, and of problematical utility to the public health. ‘That 
while it has not been proved that the Thames exerts a prejudicial 
influence on the health of the metropolis, it is still desirable to improve 
the draining and self-cleansing powers of the river, and to preveut the 
deposit of mud in its channel aud on its banks.” “ hat the utmost 
uncertainty appears to prevail in the minds of the tramers of the 
reports and estimates hitherto prepared, as to the extent and cust of 
the works required, ranging trom upwards of £2,000,000, to nearly 
£11,000,000, demonstrating that this important question is not yet 
ripe tor solution, and that a hasty decision will impo-e a trightfully 
enormous taxation upon the already heavily burdened ratepayers, and 
that therefore, befure any tinal course be adopted, there should be a 
complete and comprehensive report upon the whole question, and ample 
opportunity should be given to the ratepayers to examine and consider 
the same.” “ That the metropolitan delegates be requested to impress 
upon the Metropolitan Board of Works the views expressed in the 
foregoing resolutions, and to take such steps as they may sve fit tor the 
proper representation of the same in l’arliament.”’ 

Tue Russtans 1x THE Nortu Pacivic.—The Adelaide Observer— 


an annual festive meeting, and the gathering for this year, which | one of the most intelligent of the Australian journals—has some per- 


will take place in a few days, will be attended by Sir James Brooke, 
Rajah of Sarawak, and Sir Archdale Wilson, the commander of the 
captors of Delhi, After many wanderings and vicissitudes some of 
their old playmates can take * Brooke” aud ** Wilson” once more by 
the hand and recall the pleasant memories of the past. 








Salford appears to gather strength. The following is the proposed 
constitution for the college:—* 1. That an institution to be called the | 
‘Salford Working Men’s College’ be now established, for the purpose 
of enabling working men to improve their education and acquire 
knowledge. 2. That the property of the college be vested in twelve 
trustees. 3. That the management of the colleve be intrusted to a 
general council, consisting of the trustees, a president, six vice-presi- | 
dents, a treasurer, and an honorary secretary, together with the | 
teacher or teachers of each class, and of members to be elected by 
the students of each class, in the following proportions, viz.:—Oue | 
member of the general council to each class of ten, and not exceeding | 
twenty students; two members of the general council to each class of 
twenty-one students; and one additional member of the council for 
each additional twenty students. 4. That the members ot the council, 
to be elected by the classes, shall be chosen vearly, by the students of 
each class, at the first regular meeting of such cliss, and that the 
person or one of the } us so elected by each class, shall act as 
secretary of the class, That each student sha!l pay a general sub- 
scription of 1s, Gd. per term of three months, and an additional fee of 
Gd. per term per class, and that persons of the age of eighteen years 
and upwards shall be eligible to join the college. 6. That an annual 
meeting of the members be held in the first week of January each 
year, at which the council shall present a report of the receipts and 
expenditure of the college, and of its general progress and position. 
At such annual meeting, a president, six vice-presidents, a treasurer, 
and honorary secretary for the ensuing year shall be appointed. 7. 
That the arrangement of classes, the appointment of t-achers, and 
the entire management of the business of the college be entrusted to 
the general council, and the committees and sub-committees to be ap- 
pointed by them.” 

# A sad accident occurred last week at the factory of Messrs. Armitage 
and Co., Pendleton, near Manchester. A number of men, in the ser- 
vice of Messrs. Galloway, boiler makers, of Manchester, were em- 
ployed infixing a large steam boiler in Messrs. Armitage and Co.’s 
factory. ‘They had placed it upon the bed of brickwork on which it 
was intended to rest; but as it was not quite in a line with the other 
boilers, it was thought necessary to remove it in order that it might 
be adjusted more exactly. One end of the boiler was accordingly 
raised by means of a screw jack, and the men were about to introduce 
iron rollers beneath it, for the purpose of sliding it into the desired 
position. A young man named William Cayley was stooping by the 
side of the screw jack, and reaching for one of the rollers, his head 
being then under the boiler. At this instant the boiler slipped from 
the claw of the serew jack, on which it was resting, and fell upon 
Cayley’s head, crushing it to atoms. A coroner's jury have pronounced 
the lamentable affair to have been entirely accidental, 

Four men bave lost their lives, through an explosion at the Winger- 
worth ironstone pits, near Chestertield, The pumps did not lift the 
water as they ought to do, and the engineman desired Timms, one of 
the workmen, to examine them. ‘Timms went and took his assistant, 
John Jeffreys, and they went down the shaft about half-past eleven. 
Bradshaw, the deputy of the pit, and Blagden, the banksman, went 
down the shatt to look after two asses in the bottom of the mine, 
which they were afraid would be drowned if they were left in. 
Blagden, at Bradshaw's request, took an oil lamp out of the engine- 
house, and they went down the shaft with it. Itis believed that when 
they got down they lighted the lamp, which is supposed to have 
caused the accident, as the explosion occurred in about ten minutes. 
The shock was so great that it dislodged the biicks at the bottom of | 
the shaft, and blew the caps of the men at the mouth of the shaft off 
their heads, ‘The names of those who perished are Thomas Bradshaw, 
William Blagden, William Tunms, and John Jeffreys; their bodies 
were not recovered for some time after the explosion occurred. 



























The Liverpoo! Albion has some very interesting particulars with } 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on r oreign ‘Tin, 
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tinent observations on the proceedings of the Russians at the mouth 
of the river Amoor, in the sea of Okotsk, North Pacific. After stating 
that during the war in the Crimea nut a little apprehension was telt 
in the Australian Colonies of possible aggressions froin this source, 
the Observer remarks that the Amoor, one of the most magnificent 
rivers ot the Old World, has a navigavle course of 2,740 miles. Its 
mouth is so situated that the position, when fully fortified, would be 
us impregnable as the Baltic or the Black Sea would be if in the 
bands of a single Power. The attention of Russia was, therefore, 
early turned to its complete acquisition and defence. In the begin- 
ning of the seventeenth century, Muscovite soldiers first built a few 
smail torts in the Valley of the Amoor. ‘This was resented by the 
rulers of China, and after some fighting the forts were destroyed, and 
the Russians were carried prisoners to Pekin. Atterwards, in 1680, 
in 1692, and again in 1719, the Czars of Russia sent embassies to 
China tor leave to forma settlement on the Amoor. But all this 
failed, and down to 1852 Russia had succeeded in only a few insigni- 
ficant encroachments. But in that year, on account, 1t 1s supposed, 
of the difliculty which China was in with England, the Lmperor 
granted a treaty, allowing the Russians the navigation of the Amoor; 
and that permission in less than tweive mouths they converted into 
* abolute possession of the whole course of the river, together with an 
enormous tract of country above 1,U00 miles in length, and in some 
parts as much as 500 miles in breadth. And in addition to this 
extension of territory, Russia acquired the exclusive ownership of the 
Yablounoi Mountains, said to surpass in mineral! wealth anything that 
has yet been discovered in California or Australia.” ‘To turn this in- 
vasion to advantage neither money nor labour has been spared. 
Since 1852 steamers have been put upon the river, the coasts opposite 
its mouth have been lined with a chain of posts, and the harbour has 
been fortified in a manner which, when quite finished, will, it is said, 
equal Croustadt, or Sebastopol in the time of its strength, with 
incalculable superiority of position, svil, and climate ever either of 
those strongholds. 

Yankee 'Cureness.—The following is a report written by the 
captain of the ship Caribou, of Liverpool, to the secretary of the 
Admiralty, relating to the discovery ot an island in Jat. 538° 1 S., 
on. 73° 7 E.:—" The ship Caribou sailed from Liverpool to Port 
Philip, on the 8th December, 1857. On February 22ud, wind W., 
brisk gale with snow squalls, at 10°33 a.m., in a clear between the 
squalls, saw land to the southward, shortened sail, and stood towards 
it. At 1-30 p.m., hove to abreast the island, in the centre, bearing 
SS.W., about twelve miles; lowered a life-boat and sent her to the 
land, and afterwards stood in to within about nine miles of shore, and 
got no ground with 120 fathoms of line. The greater part was 
covered with snow; there was a remarkable group of rock lying off to 
the N.E., and on the N.W. an iceberg aground. ‘The island’s greatest 
elevation could not be less than 400 feet above the level of the sea. 
While awaiting the boat’s return, was astonished to see a vessel at 
anchor in the bay, which proved to be the American schooner Oxford, 
of Fairhaven. ‘They put out a boat, and the master came on board, 
and said they called it Kurds Istand, and that 1t was discovered by 
them eighteen months before. He seemed annoyed that our boat had 
landed, and tried to persuade me to leave it behind, saying she would 
never return; but 1 told him we would never leave her while we had 
another buat to seek her; but whiie we were speaking, the boat was 
reported insight. He then became more communicative, and told me 
they were aiter oil; that the shores of the island swarmed with sea 
elephants, and that they had sent to America, since the discovery, 
25,000 barrels of oil, ‘Lhe bay where they lay was a fine bay, or 
natural harbour, with good auchorage; no sunken dangers, with 12 
to 20 fathoms all over, and sheltered from all winds except a horth- 
easterly, with a fine river of fresl water at the head of it. He also 
told me that there was another island west of Kurds, distance some 
thirty miles, and another E.S.E. seventy miles, both of which he had 
seen but never janded on. ‘The officers of the Caribou who were 10 
the boat coutirmed his statement of sea elephants and the island 
being well watered; there were penguins and other birds in myriads, 
and on an island about a mile apart trom the main appeared to be a 
great mound of guano.” 
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ABSTRACT OF PAPER ON IRON: ITS COMMERCE AND APPLI- 
CATION TO STAPLE MANUFACTURES. 


By CHantes Sanpersoy. 
(Continued from page 402.) 


France does not appear to have made any advance since the 
alteration in the tariff admitted English iron at a reduced duty, 
which all her iron masters are now seeking to repeal; it will, of 
course, become a national consideration, whether they are to hold 
the monopoly they seek, or whether the manufacturing popula- 
tion are to maintain their position—since the cost of iron in most 
countries is now becoming, as it were, the standard of its riches. 
In 1856 she imported from England 84,923 tons of pig iron ; in 
1857, 89,401 tons, making au increase of only 4,478 tons ; whilst 
of rails and bars, in 1856, she imported from us 71,344 tons, 
and in 1857 only 30,136 tons, showing a large decrease of 41,208 
tons. In the United States, although many of their iron works 
are not in operation, and others, like our own, at present doing 
very little, yet, in the early part of last year they were producing 
one million of tons of pig iron per annum, and from their vast 
mineral resources they will again, after a time, go on increasing ; 
they do not export—on the contrary, in 1856 imported 58,500 
tons of pig iron; in 1856, 46,752 tons, showing a decrease of 
11,748 tons; again, in rails, bars, &c., in 1856, they imported 
231,555 tons; and, in 1857, 221,430 tons, showing again a 
decrease of 10,124 tons. Iu sheets, plates, &c., in 1856, 45,714 tons 
were exported, and in 1837, 46,497 tons; giving a small increase 
of 783 tons. On the whole, therefore, it appears that their own 
resources have reduced the import in 1857 to the extent of 
20,000 tons, this reduction may, however, have partly arisen 
from the existing state of their public works and general trade. 

The exports to all countries, for the first three months of the 
present year, show a decrease upon 1857 of 149,021 tons. The 
decrease has been chiefly to the United States, being 118,236 
tons out of the whole. The total decrease of our exports this 
year is 31 per cent., equal in money to £1,447,479. 

If, then, we take a review of the iron produced in different 
countries, we find that the charcoal iron produced all over 
Europe is either consumed in the country where it is made, or 
sold to neighbouring states. Prussia, France, and the United 

States, alone make iron from coal’or coke, but they do not ex- 
port. England stands alone; her immense product supplies the 
want of every kingdom and nation.. How is it that we have 
secured a position over all other countries, which enables us net 
only to supply iron cheaper than they, but also to pay the ex- 
pense of transit, import duties, and a variety of other charges, 
and still compete with their own producers in their own markets? 

We are fortuvate in possessing large deposits of iron-stone 
and coal, but we are still more fortunate in possessing the 
highest intelligence, an industrious population, and unlimited 
pecuniary means for carrying out the production of iron upon 
the most extended scale. In mining, in the management of the 
blast furnace. and in all the various processes for the production 
of malleable iron, knowledge has been added tu knowledge, ex- 
periences have been so multiplied, and the system of iron making 
is now so perfect in itself, that by the statistics of the British 
iron trade we find England exporting iren and articles made 
therefrom to the enormous amount of £22,994,671, finding em- 
ployment at home for a large industrious population, and supply- 
ing freight for our own merchant navy. This state of things 
will not only continue to exist, but our exports must continue 
to increase, so long as, by our industry, capital, and knowledge, 
we continue to produce iron at so cheap arate. Improvement 
in quality is highly important, if it can be combined with the 
economy now practised, and must give an additional security to 
our commerce. Iron masters may say our plate-iron and our 
rails are good enough; I fear such an assertion could not be up- 
held ; our rails, generally speaking, are not so good as they can 
be made, and the almost daily reports which we hear of the 
defects of our iron built steam ships are proofs that this kind of 
iron might be improved, and this can only be done by giving 
the maker a better price. I am perfectly aware that to maintain 
our supremacy over other countries the most rigid economy is 
necessary, but if our large iron makers hope for prosperity, and 
if those who embark such large sums of money in iron establish- 
ments look for a manufacturer's profit, they must be careful how 
their money is expended in mines, machinery, and general 
works ; they must avoid the incubus of a heavy dead capital. 
Certain works may be able to produce 1,000 tons or more 
weekly, and I will admit (for my argument’s sake) that the 
strictest economy throughout is observed, from the raising of 
the ore and coal to the despatch of the finished iron; but upon 
ali the various costs and charges which belong to the production 
of the iron, the interest upon a large amount of dead capital bas 
to be brought into calculation, at such a rate as shall not only cover 
common interest, but also the wear and tear, and the yearly 
diminution in value of works in operation. - I will not venture 
an opinion how heavily they bear upon some large works, nor 
can I say how much capital has been irrecoverably lost, for want, 
at the outset, of a clear knowledge of all the requirements of 
iren works, but I know that such an item does fall very heavily 
upon each ton of iron produced, Were it in my power to look 
back into the private history of many large works from their 
early commencement, and gradually to trace the expenditure of 
their capital, I should find large sums devoted to projects of 
which no vestige now remained; whilst the erection of the 
requisite machinery had cost more than double its original esti- 
mate. If such works were to be sold at a price ascertained by a 
fair valuation, perhaps that which by degrees, one way or another, 
had cost £500,000 would be found not to be worth balf that sum. 
If iron works are inteuded to pay, their projecters must bear in 
miud that every £1,000 sunk in the works, &c., will eventually 
inflict a charge per ton upon their produce ; and the smaller such 
produce is, the heavier will this charge become. If, therefore, 
capital be recklessly dissipated, it may soon be discovered that 
the interest, and annual depreciation, will sweep away all profits, 
because the number of tons of iron annually made will not bear 
80 heavy an additional charge upon their actual prime cost of 
manufacture. 





DISCUSSION, 

Mr. Davies said he was particularly struck with the statement 
made in the paper that from the ordinary samples of Welsh iron 
@ good metal might be manufactured at a cost of 5s. per ton. 
With regard to the question of iron rails, he thought many rail- 
way engineers were at fault. Mr. Sanderson had spoken of so 
Tany cwt. of pig iron being required to make a ton of iron raila; 
but it was to be remarked that a very large quantity of rails were 
made from that which could scarcely be called iron. Engineers 
did not always insist upon having the best article, but upon having 
an article according to the specification which they themselves 
furnished. Railway tyres were ordered to be of the best quality 
of iron, but when they came to rails, which he considered to he 





the most important element in the construction of a railway, a 
specification was given, based upon theory, as to how the rails 
should be made. The result of this was that the rails became 
laminated, making a renewal n every three or four years, 
and creating a liability to accident. It would be found that 
those lines which were the best constructed as regarded the 
quality of the materials employed were the best paying lines. 
Engineers often inserted in their specifications that rails should 
be made “under the hammer,” though it was very well known 
that rails could be made in this way with almost any description 
of iron. There was an instrument called a “squeezer” which 
only squeezed the cinder into the metal without getting rid of 
it; the squeezer was very inferior to the Nasmyth hammer, 
which could be so adjusted as to give the lightest or heaviest 
blows according to circumstances, and with such an instrument 
as that the best rails might be produced. 

Mr. Joseph Glynn remarked that in the excellent paper now 
before them they had been told not only how much had been 
done, and what great improvements had taken place in our iron 
manufactures, but it was shadowed forth that in many respects 
we were still deficient. It was stated that limestone contained 
forty per cent. of carbonic acid, and that atmospheric air con- 
tained seventy-nine per cent. of nitrogen and twenty-one of 
oxygen. The quantity of crude material put into the furnace to 
make a bar of iron was about seven tons of ironstone, coal, and 
limestone, and it required three times that weight of atmospheric 
air tu carry on the combustion necessary for the smelting of that 
mass of materials. It was fortunate, however, that pure air was 
to be had in plenty merely for the trouble of forcing it into 
the furnace; but large quantities of mixed gases were thrown 
off in a state in which they carried away a vast quantity of heat, 
which heat was in most cases totally wasted. ‘There was a wide | 
field for improvement in that respect. The relative strength of 
hot and cold blast iron had been touched upon in the paper. 
That was still a disputed point; but he thought the hot blast 
produced a wate which, like many other things, might be 
advantageously employed for certain purposes; and at the same 
time, like high pressure steam and other strong means, it might 
also be used detrimentally. The hot blast might be used to 
smelt materials which contained a variety of compounds mingled 
with the iron; and they must not lose sight of the advantages 
which had resulted in Scotland from the use of the “ black band,” 
as pointed out by Mr. Mushet, and the great wealth that had 
been derived from the use of that material smelted by the hot 
blast. 

Mr. Newton, in reference to the remarks that had fallen from 
Mr. Glynn, as to the waste of the gases thrown off from the 
blast furnace, said, it had been explained by Mr. Sanderson that 
means were now adopted for utilisivg those products and the 
heat arising therefrom. ‘That process had been carried out, to a 
great extent, at Alsace, where large quantities of iron were manu- 
factured; and it was also in operation at the Ebbw. Vale Iron 
Works. It had now become generally known; the patent had 
expired some years, and it could be adopted, with no cost beyond 
that of the apparatus. He thought, with regard to the process 
described by Mr. Sanderson, iu his paper, that the use of refined 
metal in the manufacture of irou generally must be advantageous. 
When this subject of the manufacture of iron and steel was 
before the Society, on a former occasion, Mr. Sanderson wrote a 
letter, in which he alluded to this process of bis, and he (Mr. 





Newton) tvok the liberty of expressing a doubt as to the cost at 
which it was alleged that bar iron could be converted into steel. | 
At the same time he was quite prepared to admit the u'ility of 
the process, provided the cost were such as wou!d enable them to 
produce the material at a reasonable rate. Mr. Sanderson | 
appeared to have taken notice of these observations, and he now 
stated that he could produce his refined iron at a cost of some- 
thing like 18s. per ton. 

Mr. Sanderson said, that was the cost of converting bars of | 
iron into steel: the cost of converting the pig-iron into refined | 
iron was a different thing—that was only 5s. per ton. When | 
the was made into bar it cost about 18s. to convert it into 
steel. 

Mr. Newton apprehended that included waste as well as labour ? 

Mr. Sanderson said there was no waste. 

Mr. Newton remarked that the great point was to get rid of | 
the impurities in the metal. At what cost was that done ? 

Mr. Sanderson replied 5s. per ton. 

Mr Newton added—If that were so, he apprehended manu- 
facturers would be very glad to employ the process. 

Mr. Hobbs remarked that this was not the first occasion on 
which he had heard the opinion expressed in that room, that 
America was not likely ever to become a rival to England in the 
manufacture of iron. The reason for that was, not that they 
had vot in America sufficient coal, or ore, cr limestone, or ekilled 
labour, but because they had not sufficient unskilled labour there, 
ren that he believed, and indeed he hoped, they never would 

ave, 

Mr. Siemens had to remark only on one or two points which 
he thought might lead to misapprehension. Mr. Sanderson stated 
that 28 cwt. of pig metal produced on an average only 20 ewt. of 
railway bar, which, in other words, was a loss of 28 6 per cent. 
of iron; in the processes of puddling and re-heating, in some 
instances the loss might probably amount to so large a per 
centage, but at some works with which he (Mr. Siemens) was 
acquainted, the loss of iron in the puddling furnace did not ex- 
ceed twelve or occasionally fifteen per cent., and a very superior 
quality of iron was produced without the intermediate process 
of refining being resorted to. In the course of the last twelve 
months he (Mr. Siemens) had been engaged upon experiments in 
the manufacture of iron and steel, and his observations went to 
prove that the loss of iron sustained in the puddlivg and re- 
heating furnaces must be attributed chiefly to the oxydising 
action of the flame, which, in striking against the iron, converted 
it into slag; by the process which he had adopted (and which 
had been alluded to lately at this Society on the occasion of Mr. 
C.ay’s paper), he had practically succeeded in reducing the loss 
sustained in the puddling of crude pig iron to five per cent. only, 
besides which he had obtained other important results, which he 
expected to bring shortly before the public, but which he would 
not enlarge upon on the present occasion. He agreed with Mr. 
Sanderson that not much advantage could be obtained by the 
use of many of the new plans of converting iron into steel which 
had of late been proposed, because the actual process of con- 
version constituted but a very small proportion in the cost of 
cast steel. The chief expense was incurred in melting the con- 
verted steel, the trade price for which was £10 per ton; and 
improvements should, he thought, chiefly be directed to this 
point ; for machinery purposes the puddled steel by Riepe’s pro- 
cess would probably be extensively used, because it was the only 
known method of producing steel in large masses without neces- 
sitating the process of melting. 

Mr. Howell had listened with great interest to the description 
given in the paper of the plan of combining iron and steel so as 
to secure the greater resisting body of the latter in connexion 
with the tenacious quality of the former. He produced to the 





meeting a specimen of his homogeneous metal, which, he said, 


was perfectly malleable and possessed all the strength of fused 
metal, but was free from lamination, combining perfect ductility 
with the greatest tensile strength. This was a malleable iron 
fused in pots and melted in masses sufficiently large for the 
manufacture of blocks and sheets from one ton to ten tons each 
in weight, and these were in all respects as sound and as regular 
as the specimen he now exhibited. The tensile strength of this 
metal was to be depended upon up to fifty tons per square inch, 
and when punched there was no liability to shatter. It was, in 
fact, cast steel, but without its bri tleness. It wes pure iron as 
nearly as it could be made, means being employed to free it from 
the impurities which were kuown to exist in bar iron. Mr. 
Howell mentioned several of the uses to which this homogeneous 
metal had been applied, amongst others, for multitubular boilers, 
coupling chains, kc ‘The little steam-vessel tuken out with the 
expedition of Dr. Livingstone was constructed of this material, 
the plates being only ove-tenth of an inch in thickness, and 
these were found to be stronger than the ordinary one-eighth 
plates used in shipbuilding. In reply to an inquiry, Mr. Howell 
added that the cost of this metal was £50 per ton, but from 
so much less weight being necessary, the expense was not much 
greater than that of the ordinary plates. 

Mr. Anderson expressed his obligations to Mr, Sanderson for his 
valuable paper, and would refer to one or two points in which he 
felt an iuterest. One was the comparative merits of hot and cold 
blast iron.. On the point of strength, he believed it had been 
proved that both descriptions were pretty nearly equal, and 
therefore he thought the questicn did not so much depend upon 
the nature of the blast as upon the quality of the ore and fuel, 
An immense effort had been made to manufacture wrought-iron 
plates of great thickness for the purpose of floating batteries, so 
as to render them shot and shell proof; but, although plates had 
been turned out eight or nine inches thick, yet they failed to 
afford effectual resistance to these missiles. He thought they 
might look with some hope to the metal introduced by Mr. 
Howell as affording a valuable material for ordnance; or to some 
combination of pure iron with carbon, so as to get a materiai 
that could be cast in a mass suitable for cannon. Mr. Anderson 
expressed a high opinion of the value of Mr. Howell’s homoge- 
neous metal for machinery that was intended fur exportation 
to long distances, and where a large amount of wear and tear 
was expected. ‘This, he said, had been exemplified in the case of 
some boiiers sent to Russia. 

Mr. Pearsall thought Mr. Sanderson had remarked upon the 
utilisation of the beat from the blast furnaces in a disparaging 
tone, yet science had fully proved, and practice had shown, that 
eighty per cent. of the heat was not employed in the conversion 
of the iron. It had been stated that at the Ebbw Vale works 
plans for rendering this surplus heat available were in constant 
operation. Why, then, were they not more generally adopted ? 
It was true that there were circumstances which threw difficulties 
in the way. He himself had witnessed a fearful explosion, 
which had resulted from an attempt to carry out this system in 
large ironworks, and it was not suprisiog that this had excited 
considerable prejudice, though, by judiciuus managewent, such 
accidents might no doubt be avoided. 

Mr. Winkworth rose to ask whether “ iron and steel united in 
a bloom, and subs: quently rolled to sheet,” and otherwise pre- 
pared for the purpose, as explained in the paper, had ever been 
introduced in shipbuilding, tubular bridges, or in the construc- 
tion of railways. If, from the superior quality of the material 
so prepared, the quantity required for a given purpose was less 
than that of the artic'e generally used, the higher price of the 
materials might be thus neutratised. 

Mr. Hobbs remarked, in reference to the subject of free trade, 
that he bad receutly imported machivery from the United States 
into England, upon which he had had to pay a duty of ten per 


cent, 

Mr. Davies added, in reply to the remarks of Mr. Pearsall, that 
in South Wales many establishments would be found where the 
utilisation of the gases from the furnace was carried out. In 
mavy works they would not see such a thing as « fire under the 
boiler, the steam being generated by the gas utilised from the 
blast furnaces. 

The chairman, in proposing a vote of thanks to Mr. Sanderson 
for his paper, said that the great value of the paper consisted, he 
thought, in its having directed their attention to the application 
of science to the iron trade, which seemed to be the only means 
whereby we could maintain the supremacy we had obtained over 
every other country in the production and manufacture of iron ; 
and in the commercial struggle that took place between different 
nations, it was all important ‘hat we should take advantage of 
the appliances we possessed, and avail ourselves of those con- 
siderations to which Mr. Sanderson and other writers on this 
subject had directed attention. 

A vote of thanks was then passed to Mr. Sanderson. 

Mr. Sanderson, in reply, said, Mr. Davies had referred to the 
refined metal, and remarked that if it could be produced for five 
shillings per ton with so small a waste in the puddling furnace, 
it would be a great advantage to the trade. He (Mr. Sanderson) 
would give the particulars of the cost of the manufacture, 
showing that its cost would not, where the metal was drawn 
from the blast furnace, exceed five shillings per tun. The flaid 
metal was drawn from the blast furnace into the retivery, which 
was simply a receptacle heated not higher than that of the 
ordinary puddling furnace. Any re-ageut which on its decom- 
position gave out oxygen, was added, which, combining with 
the carbon eliminated from the iron, formed curbonic oxide. 
This immediately reduced all the metalloids and unreduced 
matter, entirely liberating all deleterious matter contained 
in the iron, thereby producing a highly decarbonised, 
clean crystullised metal. He observed that wheu this metal, 
produced at so low a cost, was used in the puddling furnace, 
malleable iron was turned out, of a very superior quality and 
with an extremely small waste, thereby effecting a considerable 
eccnomy to the iron maker, and raising the standard quality of 
his finished materia.s. Mr. Davies bad obseryed that, owing to 
the orders which engineers give for rails, the makers were com~- 
pelled to manufacture them of an extremely low quality, addi 
that they were not iron, but a miscellaneous compound. In this 
Mr. Sanderson fully agreed, and that squeezers were the worst 
things which could be used in a work where quality was looked 
for. He quite agreed in the advocacy of usiug better rails, and 
thought it would be to the advantage to lay down a superior 
quality of rails, which, although expensive at first, were eco- 
nomical in the end. With regard to the objection which had 
been raised to the utilisation of the gases, he stated that danger 
might arise from want of proper attention to the apparatus, 
thereby subjecting the gases to explosion, just as much asa 
steam-boiler would explode, if alowed to become dry. With 
reference to Mr. Howell’s remarks, he (Mr, Sanderson) fully 
concurred in the excellence of that gentleman’s metal, and com- 
pared it with his (Mr. Sanderson’s) metal, which was a compound 
of iron and steel, the latter being so much cheaper an article 
that it could be made useful for many engineering purposes for 
which Mr. Howell’s metal would be too expensive. 
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INSTITUTION OF CIVIL ENGINEERS. 
May 18, 1858. 
Josrpn Locke, Esq., M.P., President, in the Chair. 


The first paper read was, “On the Construction of the South- 
ampton Docks,” by Mr. Alfred Giles, M. Inst. C.E. 

The author stated that these docks were designed by the late 
Mr. Francis Giles. The works were commenced in the autumn 
of 1838, by building a quay wall from the shore towards low 
water, and by driving piles for a cofferdam, for the enclosure of 
the dock. These works were stopped during a financial difficulty, 
after an expenditure of about £7,000. They were resumed in 
1840, but an alteration was made in the mode of procedure, in 
order to obtain a quay berth for the vessels then building for 
the Royal Mail Steam Packet Company. It was, therefore, pro- 
posed to build the quay walls in short lengths upon piles, and 
‘afterwards to dredge the dock to the requisite depth. Subse- 
quéntly, owing to an increase in the size of the vessels, and to a 
‘delay in their completion, it was considered desirable to enclose 
the whole area, so that the dock might be excavated to one 
Waiform depth, and the foundations of the walls be carried to 
the bottom For this purpose, an embankment was thrown up 
by tide work, enclosing about twenty acres, the soil excavated 
from the enclosure being used to form the embankment. Some 
difficulty was experienced at the point of junction of the em- 
bauk ments with the cofferdams, which were 2,170 feet in length. 
In November of the same year, during the occurrence cf a 
violent gale, a breach was made in the bank itself; but this it 
was not thought necessary to repair, as the enciosure was nearly 
complete, and indeed was perfected in the following March. The 
excavation of the dock was then proceeded with, and the quantity 
of sofl so removed amounted to 1,150,000 cubic yards, the con- 
tfaét price for which was fourteen pence per yard. During the 
progress of the excavation, the foundations and masonry of the 
walls were carried on as rapilly as possible, but the walls had 
not been advanced to their full height when several heavy slips 
of earth caused some portions to move forward. The piles were 
consequently strenythem d, but as the walls still moved forward, 
additional enziueering advice was obtained, and a plan for land- 
tying the walls was suggested and carried out. This plan con. 
sisted in drilling holes through the walls, as low as the tide 
would allow, inserting strong bars therein, and tying them back 
to heavy buttresses of piles, driven at a distance of upwards of 
100 feet from the wall. After an expenditure of about £10,000, this 
lan proved a failure, when further mischief was prevented by 
he removal of the soil from the back of the walls. The walls 

were strong enough in themselves, but the evil lay in the foun- 
dations. One wall, in a length of 600 fest, was found to have 
moved forward three feet; whist another, only 650 feet in 
length, had two distinct bulges of two feet three inches and two 
feet six inches beyond the straight line These walls were 
thirty-eight feet in height from the coping to the foundations ; 
they were built on a timber platform six inches in thickness, the 
front of which rested on piles driven to the batter of the wall, 
while the back rested on longitudinal sleepers laid on the soil, 
Up to low water-mark they were built with brickwork and con- 
crete bays, and above of rubble masonry, faced with granite 
ashlar, and having a granite coping. The cost of the wall was 
£40 per lineal yard. This dock, having an area of sixteen acres, 
with quays 3,300 feet in length, an entrance 150 feet in width, 
and a depth of eighteen feet below the average of low water of 
spring tides, was opened in June, 1842. 

Owing to the method of founding the walls an unequal settle- 
ment took place, which produced a longitudinal crack. The 
open of the back water against the dislocated face, assisted 

y the outward thrust of the shears, which were set on the edge 
of the quays, and by asevere frost operating upon the water in 
the crack, caused a length of 124 feet to separate; the shears 
fell aud were destroyed with the wall, and an additional length of 
120 feet was so damaged that it was necessary to re-build it. 
The square counterforts were torn asunder at the line of the 
back of the wall, so that the author subsequently adopted a dif- 
ferent form, being a square jvinted to the back of the wall by 
its diagonal, which he conceived to be the most suited to resist 
the strains to which it was liable The fall of the wall occurred 
in January, 1854, and its re-building cost £11,500, and occupied 
twelve months, The coffer-dam used in the reconstruction had 
to sustain a pressure of thirty-three feet of water. It was made 
of two rows of piles, six feet six inches apart, without any gauge 

iles. The cost was £20 per lineal foot. 

In 1846, the first graving dock was constructed of stone, at a 
cost of £49,800. The length of the floor was 282 feet, the 
breadth of the gates sixty-six feet, and the depth over the sill at 
high-water spring tides eighteen feet. It was lengthened to 
343 fest in 1852, at an addi ional cost of £1,800. 

In 1847, the second graving dock was executed, at a cost of 
£19,290. The length of the floor was 250 feet, the breadth of 
the gates fifty-one feet, aud the depth over the sill at high water 
spring tides fourteen feet. This dock was built of brickwork 
and concrete, having only the nosings of the alters, and the key 
of the invert, of stone. It was particularly free from leakage, 
and the cost was small. 

In 1851 it was determined to complete the excavation of the 
area which had been partially cleared in 1840, and to build walls 
on two sides, This work was executed in the summer of that 

ear, ata cost of £18,000. ‘The area of the dock was ten acres, 
its depth of water was twenty-five feet, the length of the walls 
was 1,800 feet, and the entrance of the lock was forty-six feet in 
width. The quay walls were made of concrete, with ¢ rubble- 
face, built of Purbeck-stone, tied to the concrete by tianéverse 
layers of iron-hoop bond. The concrete was made of blue lias 
lime and gravel, in the proportions of one to eight; the gravel 
being obtained from the excavations. The cost of tke wall, 
thirty-five feet in height, from the coping to the foundations, 
was £19 10s. per liueal yard. ‘I hese walls had answered exceed- 
ingly weil; their great bulk affurded security against backward 
pressure, and the width of the vase tended to prevent unequal 
settlement ; and for economy they would bear favourable com- 
parison with any other walls. There was only one pair of gates 
to this dock, as the neck of the entrance was too short to admit 
of a lock of adequate length for ordinary serew steamers. As 
high water remained nearly stationary at Southampton for from 
two to four bours, the gates were allowed to remain open for the 
ingress and egress of vessels, for at least three hours out of every 
twelve hours. The lock gates were made of oak posts, with fir 
bars and planking, avd from being framed during the summer, 
they became so light as to require loading when hung. The 
bridge across the evtrance was framed in two Jeaves runnirg on 
wheels, the overhanging parts of each leaf being balanced by the 
length on the wheels. It was opened by each leaf being run 
backwards, under a vertebrated and self-supporting platform, 
which was raised by the bridge itself. It was used tor carriages 


and railway trucks, and raised footways on each side, 

In 1858, the increasing size of the ocean steamers induced the 
directors to authorise the construction of a graving dock, having 
a length of floor of 425 feet, gates eighty feet in width, and a 





depth of twenty-five feet over the sill. This work was com- 
pleted in December, 1854, at a cost of £53,000, inclusive 
of the cofferdam necessary for making the entrance. The 
foundations were laid on concrete, four feet six inches in thick- 
ness, upon which was built a base of brickwork and tiles in 
cement to receive the brick invert, having simply a stone key, 
and stone nosings and seats for the alters. This large dock 
could be emptied in less than three hours, and in cases of 
emergency, docking and undocking had been repeated twice in 
the twenty-four hours, The gates were constructed of wrought- 
iron beams, with oak heel and mitre posts. They were worked 
by ordinary winches, and could be opened in six minutes by foar 
men on each side. For graving duck purposes, where leakage 
was objectionable, the author thought gates entirely of wood 
were preferable, as iron being acted upon by changes of tem- 
perature, the gates were liable to become leaky at the mitre 
osts. 

: When the first dock was opened in 1842, the tonnage of vessels 
entering and leaving the port of Southampton was 276,000, 
whilst in 1857 it was 657,000. The appliances now existing con- 
sisted, first, of an open dock, which all ordinary vessels could 
enter at all times of the tide, with quays 3,000 feet in length ; 
second, of an inner dock, which large vessels could enter, or 
leave, for nearly six hours out of every twenty-four hours ; third, 
of graving docks, which could accommodate the largest class of 
vessels, with shears capable of lifting weights of 50 tons; and 
fourth, of a system of railways running all round the quays, in 
connexion with sheds and warehouses for the examination and 
deposit of goods, and for direct transmission tv all parts of 
England, without change of carriage. The entrance to the inner 
dock was about to be widened, and both the entrance and the 
dock itself to be deepened, whilst the walls were to.be continued 
round the south and west sides, with a view to the construction 
of another dock on the western side. 

The expenditure on the docks, dry docks, custom-house, sugar 
refinery, workshops, warehouses, sheds, rails, and all other 
appliances, up to the present time, had been £705,000, The 
gross return was £53,000 per annum, and although the dividend 
to the original shareholders had not hitherto exceeded 4 per 
cent., the country had been benefited by the conversion of a 
huge mud bank into a useful national work. 

The second paper read was, “ Description of Works recently 
executed, for the Water Supply of Bombay, in the East Indies,” 
by Mr. H. Conybeare, M. Inst. C E. 

It was stated that the water supply of Bombay had always been 
as deficient in quantity as it was bad in quality; and as the popu- 
lation rapidly increased from 254,000 in 1833, to 556,000 in 1850, 
end 670,000 in 1855, the frequent water famines occasioned 
serious alarm. Already, in seasons of scarcity, water was im- 
ported into Bombay in boats and steamers, from the Island of 
Elephanta, and the resources of the Great Indian Peninsula Rail- 
way were taxed to the utmost, in bringing in a still greater 
quantity from Salsette. The population was mainly dependent 
for water, during nine months out of the twelve, on the rain 
caught during the monsoon, in old quarries and other shallow 
excavations, which became thoroughly contaminated as the dry 
season advanced. 

The first project for increasing the supply was due to Colonel 
Sykes, late chairman of the Kast India Company. He proposed, 
nearly thirty years ago, to collect and impound the rain water 
falling on the high ground at the south-western extremity of the 
Island of Bombay. This plan was revived by Colonel Jervis, in 
1845. Another proposed plan was that made by the late Mr. 
Rivett, who suggested that water should be collected and stored 
in the high grounds of the adjacent Island of Trombay. In 
1846, Mr. Crawford pointed out the capabilities of the valley of 
the Goper, in the adjoining Island of Salsette. The central 
plateau of Salsette, which is drained by the Goper and its 
affluents, is bounded and intersected by ranges of hills, amongst 
which favourable sites for the storage of water could be obtained, 
This plaulay dormant, with the others, until the water famine of 
1851, when Lieut. De Lisle was instructed to make a preliminary 
survey of the valley. Soon after the question was referred to 
the author, and the conclusion was arrived at that the valley of 
the Goper was the only possible source whence an adequate 
supply could be procured, 

The course recommended by the author having been adopted, 
he was selected to carry out the works. It was then ascertained 
that the high grcund in which the Goper took its rise afforded 
five sites for storage reservoirs, two of which, the basins of 
Vehar and of Poway, were as large as Inkes. As an investi- 
gation showed that the Vehar basin was adequate to the 
collection and storage of all the water that could be re- 
quired for some years, the works were confined, in the first 
instance, to the construction of this single artificial lake. 
It was considered that the rainfall available to the supply 
of the reservoirs might be safely assumed at six-tenths of 
the total quantity (124 inches), or 74:4 inches over the area of 
the gathering grounds. At this rate the supply available from 
3,948 acres (the area draining into the Veliar basin, above the 
sight of the impounding dams), would be 6,664,834,787 gallons ; 
and that available from 5,500 acres, to which the area could be 
enlarged, about nine thousand million gallons. When filled up to 
the level of the waste weir, the maximum depth of the Vehar 
lake was 80 feet. It covered an area of 1,394 acres, and stood 
180 feet above the general Jevel of Bombay. The water in the 
lake was impounded by three dams, one of which contained 
nearly 300,000 eubic yards of earthwork and puddle. ‘These 
embankments were formed in regular layers not more tlian 6 
inches in thickness, each properly watered, punned, and con- 
solidated. The puddle wall was 10 feet wide at the top with a 
batter of 1 in 8; and the excavation for the foundations was 
carried down to the solid basalt past all surface springs. The 
slopes and surfaces of all the embankments were covered with 
stone pi'ching to protect them from the heavy down-pour to 
which the hill districts of India were subject during the rainy 
season. I'he waste weir was 358 feet in length and had a hori- 
zontal top width of twenty feet. It was ficed throughout with 
cliisel-dressed ashlar set in cement. The water was drawn from 
the reservoir through a tower, provided with four inlets, fixed 
at intervals, vertically, of sixteen feet apart. These inlets were 
41 inches in diameter and were provided with conical plug-seats 
faced with gun metal. The three not in use were kept closed by 
conical plugs suspended from the balcony above, and were raised 
or lowered by crane work. The inlet in use was surmounted by 
a wrought iron straining cage covered with copper wire gauze, 
and fixed to a conical ring, fitting into the inlet orifice. This 
strainer presented a surface of 54 square feet. The gauze was 
capable of being changed from a boat, when clogged, in ten 
minutes after the cage was drawn up to the surface; ora plag 
might be substituted for the cage, and lowered to its place in the 
same time. A similar straining cage, but with 90 square feet of 
surface, was fixed at the bottom of the inlet well, exactly over 
the orifice of the supply main. The water thus passed throngh 
two strainers before it started for Bombay. By this arrangement 
the additional head of water due to the depth of the lake was 
obtained, which would have been lost had the water been 





strained, as in the more usual arrangement at the outside foot of 
the dam. The supply main traversing the dam was 41 inches 
interior diameter, and the metal was 19 inch in thickness, At 
the slitice house, situated at the outside foot of the dam, this main 
bifurcated into two mains, each 32 inches in diameter; but in the 
first instance only one had been laid, as that was sufficient for the 
present requirements of Bombay. The length of this pipe was 
upwards 137 miles, the latter 7 miles being carried alongside the 
Great Indian Peninsula Railway. The only peculiarity in the 
distribution was the large proportion of the population supplied 
gratuitously by means of self-closing public conduits, 

The contracts for the reservoir works in Salsette and for all 
the pipe-laying were let to Messrs. Bray and Champeney, of 
Leeds. ‘The pipe contracts were executed by Messrs. D. G, 
Stewart and Co., of Glasgow. The larger sizes of sluice valves, 
the hydrants, &c., were manufactured by Messrs. Simpson, of the 
Belgrave Iron Works, The execution of the works had been 
carried on under the personal superintendence of Mr. H. Walker, 
the resident engineer, in a most satisfactory manner. 





ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 23, 1858. 
His Grace the Duke of NortHuMBERLAND, K.G., F.R.S 
President, in the Chair. 
ON THE GEODETIC OPERATIONS OF THE ORDNANCE SURVEY. 
By Colonel Henny James, R.E., F.R.S. 


” 


THE geodetic operations of the survey include the triangulation 
and levelling, which extends over the whole United Kingdom, 
the measurement of arcs of meridians, and the determination of 
the figure, dimensions, and mean specific gravity of the earth. 

The special object for which these operations are required was 
first described, and then the methods employed in performing 
them were briefly sketched. 

The triangulation consists, Ist, of a primary series of triangles, 
the sides of which are some of them upwards of 100 miles in 
length, and the stations of which are placed on the highest 
mountains, such, for example, as Snowdon, in Wales, Sca Fell, in 
Cumberland, and Slieve Donard, in the county of Down, in Ire- 
land; the sides of this triangle are each upwards of 100 miles 
long. This great triangulation extends over the United kingdom 
aseries of stations are then selected to form a secondary triangula- 
tion, the sides of which are from ten to fifteen miles long; and 
again, another series of stations are selected to form the minor 
or tertiary triangulation, the sides of which are about three- 
quarters of a mile in length; and thus the whole country is 
covered with a connected network of triangles, to form the basis 
of the detailed survey which is now in progress. Upon the accu- 
racy with which this portion of this work is executed, mainly 
depends the character of the national survey for accuracy in its 
most important features. 

The minor triangulation is that which is immediately used for 
the detailed survey: the field surveyors actually measure the 
length of each side with their chains, and cross lines are also 
measured within the triangles. As the length of each side is 
previously known, the correctness with which the surveyors per- 
form their work is tested in the office, and accuracy insured in 
every part. The establishment of a general triangulation also 
enables the engineer to employ large numbers of surveyors at the 
same time, and without any fear of the work being distorted in 
any direction, as every object on the ground must, under this 
arrangement, be accurately represented in its true relative pusi- 
tion to all others, however distant they may be. Thus the 
houses represented on a plan of a parish in the centre of the 
kingdom are not only in their correct relative position to the 
houses in their neighbourhood, but also to every other house, 
whether in Caithness or Cornwall. 

The levels on the plens are all given with reference to the 
mean tide level at Liverpool, or the line above and below which 
the tide rises and falls. Lines of levels from this datum have 
been carried through all parts of the country; and thus the 
levels also are in correct relation to each other, however distant 
the points may be which are compared. 

The curious circumstance was adverted to, that the levelling 
taken in Ireland, connecting the mean tide level at a series of 
stations all round the coast, seemed to establish the fact that the 
plaue of the mean tide level was inclined from N.W. to S.E., and 
was three feet higher on the coast on Donegal than on the coast 
of Wexford. 

The speaker was not able to offer any other possible explana- 
tion for this, than that of the impinging of the warm water of 
the gulf stream upon the north-west coast of Ireland, and he 
offered this as a mere conjecture. 

A set of the ordnance plans as now produced were exhibited 
at the meeting. They consist of 

1. Plans of towns, on the ;1,th scale, or forty-two feet to an 
inch. 

2. Plans of parishes, on the +2;;th scale, or 25° inches to a 
mile; or one square inch to one acre. 

3. Plans of counties, on the scale of six inches to a mile. 

4. Map of the kingdom, on the scale of one inch to a mile. 

All the plans which are drawn on the larger scales are reduced 
by photography to the smaller, and at a very trifling cost, and, as 
compared with all former methods of reduction, with marvellous 
rapidity. This method of accurately reducing plans was first 
introduced by Colonel James, and will effect a very great saving 
in the cost of the survey. The plans of the parishes are zinco- 
graphed, but all the others are engraved on copper. 

The methods employed for conducting the geodetic operations 
were then described. 

The first consideration is the obtaining an accurate standard of 
length ; the ordnance standard of length is a bar of iron, on which 
the length of ten feet as derived from the old parliamentary 
standard yard was set off. But this standard yard having been 
destroyed in the fire which consumed the Houses of Parliament, 
a new standard bas been constructed by a commission, of which 
the Astronomer-Royal and Mr. Sheepshavks ond Mr. Baily were 
members. The superintendent of the survey had therefore to 
ascertain the length of the ordnance standard in terms of the 
new standard of length; and for this purpose he had an inter 
mediate standard constructed on which 34 lengths of the standard 
yard were set off, and the ten feet thus derived compared with 
the original ten foot ordnance standard. From the comparisons 
made between these, we have a proof of the accuracy with which 
the national standard of length has been restored ; the difference 
would not, in fact, amount to more than ,';th of a inch in amile. 

With the ten foot standard for reference, the late General 
Colby, who for so many years so ably superintended the survey, 
designed his compensation bars, for the measurement of the base 
lines for the triangulation. General Colby, availing himself of 
the known unequal expansion of brass and iron, combined bars, 
of these metals in the base-measuring apparatus, in such a way 
as to preserve the distance between two points on the tongues 
connecting the bars at the constant distance of ten feet, under 
every change of temperature. 

In the actual measurement of the bases these bars were ranged 
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in a perfectly straight and horizontal line, and to prevent any 
possible disturbance in the position of the first laid bars they 
were separated by an interval of six inches, the interval itself 
being measured with a double microscope, the foci of the micro- 
scopes being exactly at six inches apart, and their invariability 
secured by the bars connecting the two, being made to compen- 
gate each other’s expansion, in the same way that the ten feet 
bars are compensated. A central microscope between the two 
described serves as a pivot for reversing them, and also for the 
purpose of establishing fixed points on the ground, as points of 
reference in the remeasurements taken. 

Sir John Herschel and Mr. Babbage were present when 500 
fect of the base at Lough Foyle were remeasured, and the error 
amounted to only a third (by estimation) of the breadth of the 
very finest dot which could be made with the point of a needle. 
We have thus an assurance of the extreme accuracy with which 
the two bases, one on Salisbury Plain, the other on the shores of 
Lough Foyle in the north of Ireland, each about seven miles 
long, were measured. These base lines may, in fact, be described 
as air lines drawn from the fine dot at one extremity to that at 
the other. 

Having established an accurate base, the next operation is to 
establish some trigonometrical stations to form triangles with it ; 
and then, by means of a theodolite, the centre of which is accu- 
rately adjusted over the dots at the extremities of the base, 
measuring the angles between the stations, the data are obtained 
for computing the length of the sides of the triangles. The sides 
of the triangles thus obtained become new bases, from whicli the 
length of the sides of other triangles dre in like manner com- 
puted; and in this way the exact length of every line in the 
great network of the triangulation is accurately known. Of the 
accuracy with which the angles were taken, we have, first, the 
proof by the summation of tlie angles in each triangle; and, 
secondly, the proof arising from a comparison of the computed 
length of one base, as derived from the angular measurements, 
and thé actual letigth from the linear measurements. 

The differetice between the computed length of the Lough 
Foyle base, through the triangles extending from it to Salisbury 
Plain, a distance of 360 miles, and the actual measured length, 
was five inches. 

But as this error could tiot be attributed to one base rather 
than the other, a mean base was established by a correction to 
each in the proportion of the square roots of their lengths, so 
that computing from tlhe mean base, the measured bases have 
apparent differences of + or — 2h inches. 

Three other base’ were measured with Ramsden’s 100 feet steel 
chains, one on Hounslow Heath, another at Misterton Car, near 
Doncaster, and the third at Belhelvie, near Aberdeen; and the 
measured lengths of these bases differed in no instance three 
inches from the lengths as computed from the mean base. 

The observed angles have also been so corrected as to render 
the triangulation consistent in every part; and the result is, that 
taking any side of any triangle as a base, and computing in any 
way through the triangulation, the same length ».ill be repro- 
duced: The triangulation may, therefore, be said to be perfect 
in every respect, 

The latitudes of thirty-two cf the principal stations were ob- 
served with Ramsden's great zenith sector, which was afterwards 
burtit in the great fire at the Tower, and with Airy’s zenith 
sector, which was made expressly for the survey, 

If the figure of the earth be fitst supposed to be a sphere; it is 
obvious that the length of every degree  ° latitude wottld be 
eqtial; and that when the length of a certain number of degrees 
of latitude is accurately known, we have ail that is required to 
compute the length of the 360 degrees of a great circle of the 
eatth, and of the length of its diameter; but if the figure of the 
eatth id not 4 sphere, but a spheroid compres:sd at thé poles, 
thén the length of each degree, as meastred towards thé poles, 
will be unequal and continually increasing, and this is found 
to be the actual fact. Thus, for example, the length of a degree 
in the parallel of Edinburgh is 100 yards longer than a degtee at 
Southampton; and in the Shetland Islands it is 200 yards 
lofigér; and from a knowledge of the length of the several por- 
tions of arcs of meridians measured in this and other countries 
the true figure and dimensions of the earth are known. 

The eleménts of the spheroid which most nearly represent all 
the distances arid latitudes, are 

Polar diameter 
Equatorial . 


7899°5 miles, 
7926°5 miles. 
1 


294 
The elements of the spheroid, given in Airy’s “Figure of the 
Earth,” are 


Ellipticity . 


Polar diameter = 7899 1 miles. 
Equatorial . = 7925°6 miles. 
1 


299°3 

Our most recent determination, therefore, slightly increases 
the ellipticity, and we increase the equatorial diameter of the 
earth by about one mile. 

One of the chief difficulties which is encountered in the in- 
vestigation of the figure of the earth, arises from the local 
attraction at the stations at which the observations for latitude 
are taken, in consequence of the irregular distribution of the 
masses of matter in the mountains or hills near the stations, or 
the unequal density of the matter beneath the surface of the 
earth. 

Thus, for example, when observations are taken on the north 
end of the hill at Dunnose, in the Isle of Wight, and also at the 
south end, the great mass of the hill being between the two 
stations, the difference of latitude is found to be greater than is 
due to the actual distance between the stations; and this, 
because the attraction of the mass of the hill has drawn the 
plumb line in each case towards it, and made the celestial arc 
greater than the geodetic. 

The detailed survey of Edinburghshire having been published 
with the dontours, or zones of equal altitude, engraved on the 
plans, and thus furnishing accurate information as to te relief 
of the ground, the superintendent of the survey undertook, in 
1854, to investigate the amount of the local attraction at 
Arthur’s Seat; and this the more readily, as it would furnish the 
data for computing the nean density of the earth itself. Obser- 
vations for latitude were taken at the north and south ends of 
the mountain, and also on the summit, and the geological 
structure and specific gravity of the rocks composing it 
ascertained. 

The attraction of the mountain was computed, by supposing 
it divided into a number of vertical prisms, and summing their 
separate attraction, resolved into the direction of the meridian. 

The attraction of each prism is, according to the known laws 
of gravitation, proportioned to the mass, and inversely pro- 
portioned to the square of its distance ; similarly, the attraction 
of the earth is in proportion to its mass, and inversely as the 

uare of the distance from the centre, the ratio of these 

tions is equal to the tangent of the angle of deflection. 


Ellipticity 








This will be obvious from the inspection of a diagram, on which 
the attraction of the earth is represented by a vertical line, and the 
attraction cf the mountain by a short line drawn at right angles 
to it, showing the extent to which the plumb line is deflected or 
drawn towards the mountain. 
Then, if the mountain be dto be of the same specific 

gravity as the earth, the computed deflection at the 

Southend. . . = 42” 

North end. . = 3'8” 





Or the whole disturbance = 8-0" 
but the observed sum of the deflections, that is, the excees of 
the celestial are above the geodetic arc, was found to be only 
407, or little more than half what it would have been had the 
earth and mountain been of the same specific gravity; and 
consequently the earth must be of nearly double the specific 
gravity of the mountain. 

The specific gravity of the mountain was ascertiined to be 
2-75, and therefore as 4°07 : 8°0:: 2°75 = 545 the mean den- 
sity of the earth ; by employing the full number of decimals, we 
have 5316 as the mean density of the earth. From similar 
observations at Schehallien Mountain, Hutton derived the mean 
density = 5°0. From experiments on the attraction of balls, 


Cavendish obtained. 5°44 
Baily ea - db67 
Reich 544 


” 
The Astronomer-Royal, from experiments with pendulums on 
the surface of the earth, and at a great depth, obtained 6°55. 

Col. James concluded his address by saying—“I have en- 
deavoured to give what may be called a mere outline sketch of 
the geodetic operations of the survey. A full account of all 
thes2 operations, and of the very intricate and laborious com- 
putations which have been made, has just been published. This 
account has been drawn up by Captain Alexander Clark, R.E., 
who is employed with me on the survey, and I must refer all 
those who desire to have more precise information on these 
subjects to it. 

“ But I trust it will be understood, from what I have said, how 
necessary and important these operations are for the execution of 
a survey with that perfect accuracy which the nation has a right 
to expect from the officers entrusted with its execution ; and that 
we have, at the same time, contributed data for determining the 
exact figure, dimensions, and specific gravity of the earth, which 
form the only units of measure for estimating the distances, the 
size, and the specific gravity of all the heavenly bodies which 
surround us.” : 

The stanéard of length, and the compensation-bars used in 
the measurement of the bases, were exhibited in the lecture-room 
and described, and a series of diagrams were referred to in the 
course of the lecture. 


BLAST FURNACES ON THE TYNE. 
Tue discovery of large beds of ironstone in Cleveland and other 
parts of North Yorkshire, in addition to creating an extensive 
trade on the Tees, has latterly given a considerable impetus to 
the iron trade on the Tyne, as shown by Messrs. Wm. Beverley 
and Co. having built four blast furnaces at Jarrow, a small 





village on the T'yue, about four miles below Newcastle, which, 
from their large size and the completeness of their arrangements, 
are creating considerable interest among the engineers in the 
North of England. ‘The works are connected by the Poulop and 
Jarrow Railway to the important coal-fields of Northumberland 
and Durham, and have river frontage to the Tyne, with wharves, | 


fitted with Armstrong’s hydraulic cranes, especially adapted for 
delivering the ironstone, which is brought principally from 
Staithes, a small village on the coast near Whitby, by screw coi- 
liers on their return from London, after delivering coal. <Ar- 
rangements have been made by which the vessels are very 
rapidly loaded, so that asingle tide is often sufficient for them | 
to load with 600 tons of stone, and on arriving at the works it | 
is pearly as rapidly discharged. Mr. A. Slate, the eminent 
engineer, was appointed consulting engineer to the company, | 
and, in conformity with his experience in the Cleveland and | 
other districts, the furnaces were made of the following large 
dimensions :— 


Beight from ground to charging holes .. 60 feet 
> charging place to top of head 13 feet 
Diameter at Loshes s 6s 06 se +» 17 feet9 in, 
. hearth 4. os oe 7 feet 


Externally, they present a novel appearance, being bound with 
hoops of iron, which are tied together by vertical ribs of T iron, all 
securely rivetted together, forming a complete framework of 
iron, inside which the brickwork was built. Round the boshes, 
where the greatest strain is felt from the superincumbent 
materials, a casing of 4%; in. wrought iron plates is placed ; 
and the hearth is again secured by a hoop of 10 in. by 2 in. 
iron binding the dam plate and furnace securely together. By 
these means any disturbance to the brickwork from the weight 
of material is prevented. In addition to the brickwork form- 
ing the hearth, each furnace is supported by twelve cast-iron 
pillars 12 ft. long by 12 in. diameter, by which arrangement the 
tuyere houses are not so deep as usual, and, consequently, any 
repairs in that part of the furnace are easily done. The 
blast is produced by five of Slate's high-speed engines, With 
blowing cylinders 50 in. diameter and 2 ft. 6 in. stroke, éach 
capable of blowing 6,000 cubic feet of air per minute, at a pres- 
sure of 3lb. per square inch, the engines running eighty revolu- 
tions per minute. Each engine is distinct from the others, and 
may be stopped or started whilst the others are running ; and, 
as one engine is capable of blowing a furnace, there is always one 
standing in case of accident to any of the others, The blast is 
conveyed by a 4 ft. diameter tube to the heating stoves (ten in 
number), which are of the usual U pipe construction, and from 
thence, by an 18 in. diameter oval iron pipe to the five tuyeres 
by which each furnace is supplied. The materials are conveyed 
to the top of the furnaces up an incline, formed by two wrought 
iron girders, extending from the cross girders between the fur- 
naces to the ground, on which cross timbers are bolted, carrying 
two lines of rails, on which the cages with charging barrows 
are drawn to the top by wire ropes passing over sheaves 
at the top, and connected to a pair of engines placed under the 
incline. The whole of the engines on the works are supplied 
with steam from a range of ten boilers 40 ft. long by 4 ft. 
diameter, fitted with the most approved self-feeding apparatus. 
The feed water passes through a cistern, into which the exhaust 
steam from the engines is conveyed, and from thence is delivered 
by a pair of double-acting donkey pumps to the boilers. A 
copious supply of water is delivered to all parts of the works by 
a very complete system of pipes from a reserwoir a short distance 
from the place—the waste water being pumped back to be used 

ain. Great ingenuity has been shown in the arrangement of 
the levels of the railways in the works so as to render the de- 
livery of material as cheap as possible. Material coming by the 
river is drawn from the wharf up an incline, by a pair of engines, 
to the level of the railway, where it enters the works; from 





thence the wagons will descend by their own gravity to either 


the calcining kilns (twelve in number), the depéts, or any other 
part of the works in which they may be required, and eventually 
run toa drop, which lowers them te the level of the wharf to 
be refilled. The study of the engineer has been to reduce 
the working expenses as much as possible, and this he ap- 
pears to have done admitably, and his views seem to have been 
carefully carried out by the resident engineer, Mr. Beckton, and 
the contractors, of which Messrs. Abbott and Co., of Gateshead, 
for most of the furnace iron work, J. B. Palmer and Co., of 
Jarrow, for the blowing engines and boilers, and Messrs, Head 
and Wright, of Stockton, fur the small engines, blast and steam 
pipes, were the principal. Messrs. 8. Oakes and Son, of Gates- 
head, were the contractors for the brickwork, which has a peca- 
liarly light and elegant appearance, the whole of the buildings 
being of fire bricks. ‘Two of the furnaces are now in blast, and 
give promise of producing a very large quantity of iron. 


BANBURY WATERWOKKS. 

Tur town of Banbury, situated as it is nearly in the centre of the 
Midland Counties, having a branch terminus on the London and 
North-Western Railway, and being also traversed by the Great 
Western Railway, may be considered as a place of rising import- 
ance, and seems likely, ere long, to take its place amongst our 
small manufacturing towns, although, until lately, its tendency 
has been purely agricultural. 

This town is pleasantly situated upon the river Cherwell, a 
tributary of the Thames ; it is built on the side of a hill, and its 
rapidly increasing population speaks well for its future prosperity, 
but although the town of Baubury possesses many advantages, 
it was notoriously delicient in a proper supply of water, which 
the Board of Health were not in a position to supply. To obviate 
this difficulty, a few of the influential inhabitants joined together 
and formed a water company. The wo ks were superintended 
by T. H. Jones, Esq., C.E., of Westminster. They are now in 
successful operation, and as there are many towns in England 
whose inhabitants would do weil to imitate such laudable under- 
takings, and, as in this case, more than ordinary difficu.ties had 
to be surmounted, we think the arrangements merit a short 
description. 

The supply of water proposed was 20 gallons per diem for each 
inhabitant, or allowing for an increase in the population an ag- 
gregate amount of 200,000 gallons for 10,000 persons. The engine 
and boiler-house are erected near the river, about half a mile 
above the town. The storeage reservoir is situated at the top of 
the rising ground on the opposite side of the town. The dis- 
tance which the rising main traverses is 3,500 yards from the 
engine-house; the rise to this spot is about 175 feet, and the 
water is conducted through a 9-inch main. 

The water of the Cherwell, before being acted upon by the 
pump, is admitted into two filter basins of irregular form, 
‘These basins cover an area of about 3,800 feet; the filtering 
material is of broken stone and gravel, 3 feet 9 inches thick, and 
covered with a layer of fine white sand. 

The water from the Cherwell is admitted at such « level as 
insures its standing at its proper height in the basins, and, when 
filtered, runs from these basins into the suction-well placed on 
the south side of the engine-house. 

The engine and boiler-houses are built of brick. They contain 
two boilers 20 ft. long, avd a pumping engine of 16-horse power 
on the high-pressure expansive condensing principle. The steam 
cylinder is 17 inches diameter, and 2 feec 6 inches stroke, and the 
pump is worked from the beam just behind the connecting rod ; 
it is on the combined plunger and lift principle; the case being 
12 inches diameter, and the plunger 9incbes. The length of the 
stroke is 2 feet, and, working at 20 strokes per minute, it will 
deliver in that time about 170 gallons, or 122,400 gallons in 
the 12 hours; so that it will be seen by this calculation that, 
even with this single engine, by working over time, they could 
supply an increased population, although provision has been 
made for putting down auvther engine when required, 

The storeage reservoir, which is placed on the west side of the 
Oxford Road, is a rectangular brick tavk 78 feet 8 inches long, 
and 58 feet 10 inches broad; it is covered over by arches, of 
short span, and is 11 feet 6 inches deep. This reservoir is of 
sufficient capacity to contain an amount of water for more than 
one day’s supply, even should the engive be standing still. The 
stand-pipe, which is 9 inches diameter, is taken to a height of 48 
feet 6 inches above the level at which the water enters the reser- 
voir, and is enclosed ina simple, but neat, brick Italian tower, 

The distance at which the engine-house is placed from the 
reservoir renders some means of communication between the 
two stations important, and to effect this an electrical communi- 
cation has been instituted by means of a copper wire encased in 
gutta percha and lead, which is buried with the risiag main. By 
this meaus an alarm-bell is rung in the engine-house as soon as 
the reservoir is full. 

It is most important in the establishment of water systems for 
small towns, to keep down as much as possible the primary out- 
lay, and we are pleased to find that the directors, and their able 
consulting engineer, Thomas Hawkesley, Esq., have devoted 
themselves to this object; everything is simple and effective, 
and while in the buildings neatness has been the order of the 
day, there is a perfect absence of mere architectural display, 
which in cases such as this is pérhaps ott of place. 


LAW PROCEEDINGS. 


COURT OF QUEEN’S BENCH.—WeEsrminstrer, Juxe 1. 


(Sitting tn Banco, before Lord Camrpe.y and Justices CoLenivGE, 
Exe, and Crompton ) 
THOMAS 0, FOXWELL, 7 

Tis Was ah action ih Which the pegesed sued oe defendant 4 rétover 
a for the infting t of a paterit granted to liim on the lat Decetnbder, 
1846, tor‘ improvements in machinery for sewing or stitching various fabrics,” 
At the trial the plaintiff obtained a verdict, vut subsequently a rule was 
granted to enter a nonsuit, or a verdict for the defendant, or for a new trial 
upon several grounds, it being contended that the plaintiff's specitication was 
bad, as claiming what was not new. The case was argued a fow days ago, 
and an abstract of the evidence appeared in last week's Enoixeen. 

Lord Campvell now delivered the judgment of the Court, His lords 
ship said that m consequence of the plaiatid’s claim of the needle and 
shuttle being general, if Fisher and Gibvon'’s had been p-sterior to the 
plaintiff's it would have been an infringement of it, but as Fisher and 
Givbon's was anterior it did away with the noveity, The ; laintiff's patent 
was, therefore, invalid, and the rule would be made absolute to enter a non- 
suit. His lordship rewl the parties would probably wish to appeal from thie 
decision, and the Court would give every faciiity tor their so doing; and, in 
case the Court of Appeal should overrule the decisivn of this Court, the Court 
made a conditional order that the rule should be made absolute fur a new 
triai, 

An intimation was given by the plaintiff's counsel that he intended to 
appeal. 














Co.uiery Expioston—An explosion of fire-damp has occurred in 
the Bryndu Colliery, belonging to Messrs. Ford and Sons, and situated 
near Pyle, Glamorganshire. A report being heard in the pit, several 

rsons hastened to the spot, when it was found that every wan in the 
working had been killed. The d d,12 ia » were nearly all 
married men, and about 40 children are left fatherless by the event, 
The cause of the explosion is only at present conjectured, 
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NEWALL’S RAILWAY BRAKES, SIGNALS, &c. 


PATENT DATED 27TH OcTOBER, 18357. 
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Tris invention, by James Newall, of Bury, relates, firstly, to im- 
provements in the seli-acting brakes for railway «nd other carriages, 
patented 3rd December, 1852, and 16th January, 1854, and also in 
the apparatus connected therewith, for using the same as signals 
between the guard and engine driver, and, when desirable, to afford 
the passengers the means of communication to the person in charge 
of the train, and also to enable those working the siznals, or on any 

art of the railway, to put on the brakes when the train is in motion. 
fh the patentee’s brake the force acting on the brake blocs is 
obtained by the wid of weights, springs, or manual power, the force 
being prevented from acting by means of a ratchet wheel and catch 
holding the pinion, which opera‘es on the racks, to which the springs 
or weights are connected, but the instant the catch is raised the 
ratchet wheel is liberated, the brake blocks forcibly pressed against 
the wheels, and the stoppage of the train effected. If the catch be 
raised ly a ber or red put into action by the carriage passing over an 
inclined block or wedge pl«ced for the purpose, the same eflect upon 
the brakes will be produced. 

Another part of this invention consists in fixing rods, wires, or 
other suitable apparatus, so as to act either on the revolving shafts 
or the releasing apparatus, and thus give the passengers in any 
carriage power to divengage the catches and put on the brakes, and 
by this means not only arrest the progress of the train, but give a 
signal to the guard and diiver that something is wrong, and warn 
them of the danger; the wire or cord Leing used from the guard to 
the engine to strike a bell or actuate a whistle. Also in various 
methous of compensating for the wear of the brake blocks. ‘Ihe 
patentee attaches to a lever on the rocking shaft a rod baving a 


right-handed thread, and another rod having a left-handed thread. | 


lie atiaches to the rack the two rods, being connected together by a 
pipe nut having corresponding threxds, so that when a turn is given 
to the nut, the wearof the brake blocks is compensated and the 


exact length of the rods maintained. — The right-banded thread may | 
be connected with the rod on the rack, and the kft-honded thread | 


with the rod on the lever; he also employs a toothed segment or 
quadrant, regulated by e screw, sv as to maintain their efficiency so 
Jong as they are tit to be employed, at the same time allowing the 
end of the main lever connected to the spings or weights to remain 
at its preper position for working; and also compensates for the wear 
of the blocks by connecting a rod atrached to the spring, and another 
Tod attached to a quadrant on the rocking shatt by means of a pipe 
nut with a right and left-handed thread. 

The next part of the invention consists in forming shoulders or 
abutments at the intermediate joints on the bars or plates to which 
the brake blocks are attached (sinvlar to the abutment or shoulder at 
the back of a rule or butt jvint), for the purpose of preventing the 
rising of the blocks by friction when they are brought into contact 
with the face or periphery of the wheel.” These intermediate joints 
are for the more eflectual titting of the brake blocks to the rims of 
the wheels as the blocks become worn and for accommodating the 
blocks to the wheels as the height of the carriage varies with the 
weight of the passengers or good-; these intermediate joints were in 
the patentee’s specification of January 16th, 1854. Another part of 
this invention consists in various arrangements of the mechanism 





which actuates and governs the patent self-acting or other brakes, so 

| that a carriage may be placed in a train with either end in front 
facing the carriage before it, which can be coupled up, and the 
brake blocks made to act on both wheels at the same time. Also 
in a method of applying and securing detonating fog signals to the 
rails. 

Fig. 1 is a longitudinal sectional elevation of a brake van, having 
attached to it the improved releasing signal and reversing motion in 
connexion with one of the patentee’s arrangements for compensating 
for the wear of the brake blocks; Fig 2 is a transverse elevation of 
the same, with the excepticn of the reversing motion; and Fig. 3 a 
plin representing the compensating wnd rever:ing motions; and 
lig. 4 represents two views of an apparatus for applying fog signals 
on the rail when the train is in motien. In Figs. 1 and 2, @ repre- 
sents the inclined block or wedge actuated by the signal, or placed 
temporarily by ylutelayers or other persons, so that the roller or 
blank pulley 5 can come in contact with it, and be raised up as the 
train moves on, the said roller elevating at the same time the rod ¢, 
and removing the catch d from off the ratchet wheel e, which is 
thereby released, allowing the weight or spring to act up-n the brakes. 
The rod c releases a catch cl, and allows a spring or hammer to act 
upon a beil or gong f, and thus gives warning to the guard that a 
danger block has been passed over. ‘The catch d is also in connexion 
with a signal cord g, so that the guard may be able to put on the 
takes at whateve part of the train he may happen to be. The wires, 
| rods, or cor’s may be carried from the guard’s van into the compart- 
ments of every carringe. and also to the engine and tender, so that 
the passengers as well as driver and guard cau make use of the cords 
+r wire to put on the brakes, and pive a signal by releasing the catch. 
In Figs. 1 and 3. A is a pipe nut, having at one end a right-handed 
thread, and at the other end a left-handed threaded screw, the end of 
the nut being connected by the rod ito the lever & tixed to the rocking 
shaft 4, having levers a1 d rods cennected to the brake blocks in the 
u-ual manner; the other end of the nut h is connected by the rod m 
to the rack n fastened to the self-acting spring o placed horizontally. 
| It is evident that by turning the nut A the two rods are either 
| lengthened or shortened, uccording to the condition of the brake 
| blocks. In Figs. 1 and 8 is al-o shown one moditication of reversing 
| »pparatus. so that the brakes may be put in action whatever way the 

van or carriage may le turned, The patentee applies to the longi- 
| tudinal shatt p the bevel pinions g, placrd in and out of gear with the 
| bevel wheel r, as muy be required, by means of the lever and rod s. 
| The bevel wheel r gives motion to the pinion é working in the rack n 
| 
| 
| 
| 
| 
| 





attuched to the spring 0. In Fig. 1 is shown at v improved butt 
joints, which prevent the rising of the brake blocks by friction, and 
taintein their eflicient fitting to the rims of the wheels. In Fig. 4 is 
shown the improved apparatus for applying fog signals on the rail 
when the train is in motion. In the guard’s van is placed an upright 
rod w, which cun be raised or lowered as required. At the bottom of 
the rod w is a light roller 2 furnished with springs y to receive the fog 
siznal z, so that when the guard lowers the roller on to the rail, the 
| Spring y of one of the signals clips the rail and h- Ids the signal in its 
place, it being released trom the roller at the same time, so that when 
| passed over detonation takes place in the usual manner. 


CLARKE’S RAILWAY CARRIAGE BRAKES. 


PatTzNT DATED 27TH Ocroper, 1857. 
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Tuts.invention, by William Clarke, railway guard, of Leybourne- 
road, Camden Town, consists in an improved move of connecting 


and working brakes for railway carriages, so that all the brakes may | 


be brought into action simultan-ously, and a perfect compensation 
provided for the varying distances of the buffer springs. The ‘llus- 
tration shows a section of a railway carringe or truck under-frame, 
with a portion of another. The usual brake gearing is employed to 
act upon the lever (, which lever, being fixed to the rocking shaft D, 
puta the brake into or outof action, as requred, exactly as is now prac- 
tised where the brakes are applied to only one carriage ata time. To 
effect the communication with the next carriage, a rod or chain E is 
secured at one end to the lever C. and the other to the rocking lever F, 
which carries the pullev G. To the frame at His attached the chain 
or other flexible material I. This chain pas-es round the pulleys G and 
K, and L, and is attached to the end of the adjustable rod M. The 


bearing of pulley L is fixed to the framing, anu the pulley K to the | 


lever C}, which is secured to the rocking shaft :}!. At the end of the 
rod M is placed an adjusting screw and nut to tighten the chain, and 
between the buffers is provided some plan for coupling and adjusting 
the chain when connecting the carriages or trucks. One plan is 
shown at N. The adjusting rod M is attached to the end of the car- 
riage by the link O, which works in a bracket piece p, and thus a 
vertical motion is obtained by the link working in the bracket piece, 
and a horizontal motion by the rod working on the end of the link. 





When out of use, the rod is unpinned and slipped back in the supports, 
and the coupling unscrewed. By a similar arrangement, the tension 
may be continued through one or more carriages when they are 
not intended to have brakes. By this use of this apparatus it is 
intended to carry an equal tension through the whole length of the 
train, and to perfectly compensate the play of the buffers. The 
brakesman must be provided with some kind of gearing of sufficient 
power to put on the amount of friciion r quired, which of course will 
be in proportion to the number of carriages to which brakes are 
applied. To release the brakes an extra lever r is put upon the rock- 
ing shafts D, D!, &c., which, having a weight on the end, brings back 
the blocks from contact with the wheels, or for this purpose springs 
may be used of india-rubber or steel. Instead of using chains, rods 
may be used, except at the parts working over the pulleys. In the 
illustration only one set of apparatus is shown, which is all that is 
necessary when it is not required to tuyn the carriages, and in this 
case the apparatus may be placed at the centre under the draw bar, 
or on one side, but should it be desired to make the apparatus so 
that the carriages can be turned, then a double set of apparatus 
must be use/, and the two sets must be placed at equal distances 
from the centre. These two sets would of course be reversed 
so as to match any of the ends, and if both sets of apparatus be 
= aaa the train, all the brakes may be applied from 
| either end, 


J. AND J. LONG’S REGISTERING APPARATUS. 
PaTENT DATED Ist OcTOBER, 1857. 


Tuis invention, by James and Joseph Long, of Little Tower- street, 
for ascertaining the depth of water and the pressure of steam, consists 
in the employment of air and water in a tube, so that the pressure, 
being made to act upon the air in the tube through water or other 
liquid, compresses the air and forces it up in the tube to a greater 
or lesser height, according to the pressure brought upen it. A 
float being inserted in the tube is carried up by the liquid, and in- 
dicates upon a graduated scale the pressure of the steam or the pres- 
sure exerted by the depth of water measured. 

Fig. 1 is a section of the apparatus for ascertaining and registering 
the depth of water. It consists of a tube of glass a held in a suitable 
frame or case 6 with a graduated sc ile c at the sides of the tube; the 
tube communicates at bottom with a -top-cock d; at top it is her- 
metically closed by a packing or wad of vulcanised caoutchouc, 
except to a bent pipe e, which rises from the top. an: is carried down 
a short distance on the outside of it, and has an open mouth. A small 
bead or float f, which it is preferred to make of gutta percha, rests in 
the tube; gis a vulcanised rubber washer, upon which the bottom of 
the tube rests; / is a cavity for containing grease for taking up sam- 
ples from the ground or bottom. Fig. 2 is a section of the upper part 
of an instrument for taking deep sea soundings, say from 15 to 130 
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fathoms, It is similar in construction to that described above with 
the exception that it is formed with an air chamber a, in the interior 
of which a small tube 6 rises and communicates with the glass tube e. 
The capacity of this air chamber must be such that no water can pass 
into the tube c until the air therein has been condensed equal to the 
pressure or gravity of tifteen fathoms of sea water. ‘The glass tube c 
is secured air-tight with the washers by the nut e fixed to the small 
pipe d, The water passes into the air chamber through the small 
aperture d. This air chamber is joined or secured to the instrument 
by screws /. /, to allow of the head or chamber being removed to re- 
place the glass tube, if necessary. The operation is as follows:—On 
the instrument being lowered into water, water enters up the bent 
pipe, descends the glass tube, and rises. compressing the air in it 
according to the pressure due to the depth of water. Upon the appa- 
ratus being raised it wil bring up the water iv the tube, with the tloat 
resting on the top of the water; and the depth to which the ap; aratus 
has descended will be read off on the graduated scale in feet, fathoms, 
or other measure; then open the stop-cock, let out the water, close 
the cock, and the apparatus is again ready for use. A somewhat 
similar instrument has before been made, but from the want of a soft 
and elastic packing for the ends of the glass tube to rest against, and 
which would also hermetically seal them, the tube was constantly 
breaking, and when a tube had been broken another could not readily 
be r placed. Fig. 3 is a front view of the upper part, anu Fig.4a@ 
section of a steam gauge. Twotubes are employed. one by preference 
of metal, a, and the other of ylass, 5, the latter en irely close at top. 
The tubes communicate at bottom through a socket c, in which they 
are fitted, and a graduated scale d is fixed at the sides of the glass 
tube 6, in which there is a bead or Hoat e. Through a side pipe f the 
metal tube communicates with the steam boiler Io using the gauge 
the metal tube a is charged with water through a screw plug hole g 
provided fur the purpose in the top, and the plug & screwed in. The 
water will rise in the glass tube to a certain height, but will be pre- 
vented from rising higher by the column of air between it and the top 
of the tube 5; then, on opening communication with the boiler, the 
water will be driven higher and higher up the glass tube 6, according 
to the pressure of the steam and the degree to which it will conse- 
quently compress the column of air in the glass tube. As soun as the 
pressure falls to zero the water will be driven back by the elasticity of 
the air into the boiler. The apparatus having been once charged, will 
not again require chargivg. 





Vate or Ciwrp Raiway.—This line between Rhyl and St 
Asaph is to be opened on the Ist of July. 

Corton CuttivaTion In AFRicA.—Under the title of the “ Central 
African Company,” Mr. Macgregor Laird has formed a company, with 
limited liability, to develope the cotton and other resources of Africa 





which he thinks promises a profitable return. 














June 4, 1858. 
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THOM AND M’NAUGHT’S IMPROVEMENTS IN LOOMS. 
PaTENT DATED 24TH OcTOBER, 1857. 

Tuts invention, by James Thom and Hugh M'‘Nanght, both of 

Gla-gow. relates to an arrangement of mechanism for shifting the drop 

box of power looms working with two or more shuttles, and which 

mav also be made to act on the heddle-actuating details, so as to 

produce varied weaving effects, 

Fig 1 isa side elevation, and Fig. 2 a vlan of the mechanism, and 
as much of the loom to which it is adapted as is necessary. The said 
mechanism is carried upon a bracket A. bolted to the side frame hk, 
of the }.om, and to this bracket there is fixed a stud pin C, upon which 
is carried loosely a tappet wheel D, formed with alternate elevations 
and depressi -ns at its periphery, to act on the vertical arm E, of a 
bell-crank lever F. centred on a stud pin G, the other arm of this 
lever F being jointed to the lower end of the rd H, by which the 
shuttle drop box is shifted. A weighted lever W is represented as 
centred upon the frame B, being arranged to counterbalance a portion 
of the weight of the shuttle drop box ; but this is not required in all 
eases. An adjustable knife-edge piece I is attached to the arm E of 
the bell-crank lever, to be acted upon hy the tappet wheel D, and by 
meens of it the positions of the shutile drop box can be very accu- 
rately adjusted; a simple small anti-friction roller may, however, be 
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used in place of this knife-edge piece I, if preferred. The tappet 
wheel D has formed in one piece with or fixed toit a ratchet wheel d, 
by means of which it is shifted round as each change of shuttle has 
to take place. The ratchet wheel dis acted upon by a catch J, jointed 
upon a slide or rod K. which is made to reciprocate by means of an 
eccentric pin L, carried by the “low” or wiper shatt M of the loom. 
A reciprocating back an‘ forward stroke of the rod K takes place at 
every alternate pick of the loom according to this arrangement, but 
the catch J is prevented from acting, and so producing a change 
of the shuttle, except when it is required by the pattern, by 
being lifted out of range of the ratchet wheel d by a lever 
N carried on a stud pin O, and acting upon a pin P tixed upon the 
side of the catch J. The ratchet wheel d and tappet wheel D are 
prevented from slipping or being jerked too far round by a spring 
Q, acting frictionally upon the teeth of the ratchet wheel. On 
the stud pin C and outside of the wheels D, d, there is carried loosely 
a barrel R, having formed in one piece with or atiached to it a ratchet 
wheel r, which last is acted upon by a catch S jointed upon the re- 
ciprocating slide or rod K, by the movement of which the ratchet 








wheel r and barrel R are shifted round a step at each alternate pick of 
the loom. Instead of the pieces D, d, and R, r, being each titted 
directly upon the stud pin C one of these pieces may be formed with 
an elongated boss, on which the other turns loovely, The barrel R is 
constructed to carry round an endless chin T of cards or metal plates, 
and is by preference made cylindrical, and the cards or plates are 
curved to fit it; but, if desired, the barrel may be tna and the 
cards flit, as in ordinary jacquard apparatus. The cards or plates 
act on the lever N, already described as that which by holding up the 
catch J prevents it from turning the tapp t wheel D. This lever N is 
formed with « projection n, which rests on the surface of the card or 
p'ate on the top of the barrel when such card or plate is unperforated, 
and keeps up the catch J. When, however, a perforated card comes 
under the projection n of the lever N the lever descends, the surface of 
the berrel R being hellowed to allow it 10 do so, and permits the catch 
J to descend and turn round the wheel d when drawn back by the rod 
K. From this it will be obvious that in order to make the loom work 
any variety o' pattern capable of being produced by the alternat2 use 
of the two shutrles, it is simply necessary to arrange the chain of 
plates or cards T so that. a perforated plate or card is brought under 
the lever N at the period when the pattern requires the change of 
shuttle. The lever S is formed with a bend or handle s, and it can be 
lifted off the ratchet wheel r to admit of the barrel R being turned 
round by hand in either direction to readjust the pattern cards or to 
go over any part of them again. A plate spring V is fixed on the 
stud pin C, and acts frictionally upon the barrel R, so as to ;-revent its 
getting out of its proper position. In applying the improved mecha- 
nism to act on the heddle movements of the loom so as to produce 
varied weaving effects by their means, the required shifts may be 
derived from the tappet wheel D according to any of the various plans 
in which a suitable action is or may be obtained by means of such a 
wheel moved intermittently. 


AKERMAN’S IMPROVEMENTS IN ORGANS, &c. 
PaTENT DATED 23rD OcToBeEr, 1857. 


Tue first part of this invention, by W. H. H. Akerman, of Bridge- 
water, Somerset, relates to the construction of the air chambers in 
Organs, that is, the chamber situated between the palates or palate 
bed and the vibrators or mouths of the pipes or stops. Instead of con- 
structing this chamber or channel of the usual form. that is, having 
all iis side parallel, forming a rectangular box, it is proposed to make 
it in the form of a rectangular wedge, having its base sloping or in- 
clined from the back of tie chamber to the front, where thé palate is 
fixed so that the sectional area of the chamber at any distance from 
the front shall diminish in proportion to that distance from the free 
end of the palate, in order that by diminishing the capacity of the 





chamber an increase may be given to the elastic force of the air to 
compensate for the diminished impellent force acting upon it as it re- 
cedes from the palate, and by this means maintain a more equable 
pressure on the rear stops than by the present construction of air 
chambers are effected, and in delicate-voice! tubes produce a greater 
cert#inty both in tone and tune. Further, it is proposed to fix or 
hang the palate itself differently from the usu] med», and to meke 
use of a helix-formed spring instead of the old forked spring. which 
arrangement wi'l not only allow of more easy acce-s for adjusting the 
touch. but will also enable a greater nicety of livhtness to be atta‘ned, 
and also obviate the probshility of “cyp er” Fig. 1 represents a 
section of the organ chamber on the principle of an inclined plane. 
having the palate a hung in its place: the upyer section»] plane b re- 
presenting the bed or plate where the nozzles of the atons are inserted : 
the lower plane ¢ being the inclined bed; the dotted line d ~hows the 
form and position of the old method of the parallel bed. When the 
spring of the palate is acted unon by pressure from the manual it 
takes a curved form. beeoming weaker and more delicate, but on 
removal of the pressure instuntly becomes erect ard firm. 

The second part of the invention relates to the construction of 
vibrators to be applied to organ stops or tubes, and toe the embouchure 
of tube instruments of any kind operated upon bv wind, either artifi- 
cially or from the human mout', and is as follows :—Instead of the 
present form of vibrators it is proposed to construct vibrators more 
nearly resembling in form and action that of the human lips. To 
effect this, the patentee employs a strip of india-rubber. or any other 
material equally flexible and elastic; if the orifice of the tube to 
which the vibrator is to be applied be small. he makes the strip of the 
elastic material to form the vibrator, and cuts a slight opening or slit 
in it a littl longer in diameter than that of the tube orifice ; this elastic 
material being then put over the end of the tube. its extremities are 
grasped by the end of the collar holding it in its plice ; one end of it, 
however, should be left suffi iently free to enable it to be elongated 
by means of a hook or anv other suitably-arranged tuning appar :tus, 
which, by distending more or less the elastic material, will cause the 
edges of the slit to become wider or narrower, at the will of the ope- 
rator. It isnot, however, necessary to form the elastic material with 
aslit in it, as the same effects may he obtained by arranging the 
width of the slip to be equal or slightly greater than the width of the 
orifice of the pipe where it is applied to act as a vibrator; and in this 
case the outer edges act in the same way as the inner edges of the slit 
part. As before mentioned, it is preferred that the vibrator have the 
slit in it when it is to be applied to tubes having small orifices, but to 
tubes where the orifice or opening is large then the vibrator may have 
the slit omitted. The patentee proposes to apply this “lip vibrator” 
or “tubaphone” to all kinds of tubes or pipes, whether they be 
arranged to have the vibrators over their mouths at right aneles to 
the plane of their axis, or paral'el to that plane, or oblique to it, or in 
any other wav whatever. From this arranzement of vibrator, by 
regulating the opening of the slit or lips. the patentee states he can 
produce tones of similar quality to that of the umpet, cornet, or any 
of the tuba class of instruments. 








The third part of the invention is an arrangement by means of 
which is produced from one tube in combination with others an octave 
of semitones equal to those produced in general from a series of tubes 
much longer than those the pa entee m:kes use of ; from this arrange- 
ment he is enabled to produce in organs, harmoniuys, and similar 
wind instruments, a larger compass of notes than can be produced in 
the same instruments as at present constructed, unless they be of much 
larger dimensions than his. The patentee describes two modes of 
arranging this part of his invention, the one being on what is called 
and known as the organ principle, that is, where the palates admit 
the wind to the vibrators; the other on the harmonium principle, that 
is, where the palates set free the wind after acting upon the vibrators, 
The arrangement of the former is -hown in Fig. 3, and consists of an 
octave of tubes of the proper length of organ pipe bodies, and he pro- 
po-es to obtain the requisite volume or power of tone for each from one 
bell or horn, instead of as many separate ones as there are tubes ; 
a, b, c, d, &c., are the tabes, which communicating all with the com- 
mon bent tube e, terminate in the horn f; the pal.tes are attached on 
the top or sides of small boxes y, one to each vibrator, pl seed in the 
front of the ends of the tubes or parallel to the vibrators /- 7, /, so that 
the whole may be enclo-ed in one chamber which will form the air 
chamber; the palates are placed at the ordinary distance of a German 
pedal, and can be easily attached to both the manuals and pedals, so 
as to be worked by both or either without additional cranks orlevers, 
to produce the like effect from distinct or separate pipes ; the cranked 
or bent horizon‘al pipe ¢, as well as the hern jf, may be arranged in 
any position with regard to direction. In Fig. 4 is seen the arrange- 
ment of the harmonium principle referred to; this, like the former, 
consists of an octave of tubes, constructed with vibrators, either of the 
old form or of the new form; each of these tubes can communicate 
with a tube or air chamber z (which is placed horizontally) by means 
oft palates or valves y; the tube z is in connexion with or rather isa 
prolongation of a long tube z (its length being proportioned to the 
note required). which is inserted in one of its extremities; the note, 
or octave of notes produced, will be that which would result from a 
series of tubes of a length equal to the tube z plus the length of the 
tube in the octave series operated upon. By the application of this 
principle the patentee states he can construct organs of small dimen- 
sions, which will possess a compass of notes equal to that only pro- 
duced by much larger ones as at present built; and further, that he 
can apply the same principle to organs or similar tube instruments of 
the present construction so as to increase their power; and also that 
he can apply the same principle, from the small space occupied by it, 
to act in combination with harmoniums or other similar wind instru- 
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ments where tubes are not made use of. It will be observed also that 
the arrangement may be varied to suit the form, size, or kind of in- 
strument it is to be applied to; thus the single tabe z may be turned 
donnwents, the others remaining as they are, or the whole may be 
invert: d, 

In Fg. 5 is shown a general arrangement of certain principles and 

combinations which, forming part of the invention, are more particu- 
larly related to the construction of harmoniums, and applicable to 
such ‘The first part to which the patentee draws attention is the 
cone-shaped air chambers or channels, a. 5, ¢, each having a row of 
free reed vibrators d, e, f, attached ; these cone-shaped channels are 
constructed to contain a sufficient quantity of atmospheric air, corre- 
sponding in weight or pressure on the vibrator to that contained by 
any tuning length of the organ pipe, +0 as to make them (the vibrators) 
subject to every change of temperature which alters che pitch of notes 
in organs, and consequently suitable, if attached to the ordinary swell 
movement, to form part of or an entire swell fr organs. It will be 
seen that, in certain cases where the vibrator is more than usually 
rigid, in addition to the cone chamber, he forms or fixes within it a 
projection g immediately opposite the orifice where the vibrator is 
fixed, and near to the vibrating or loose end; the oliject obtained by 
the cone-shaped channel with the projection g and the vibrator 
arranged with its free end furthest removed from the acute angular 
corner, is the quickest posible articulation, for the air pas-ing under 
or upon the vib:ator newr the pomt @ has little eflect in producing 
motion upon it, but, having passed by, it immediately impinges upou 
the opposite side of the angular corner, and is retlected by it and the 
projection g (when used) back against the free end of the vibrator, 
heuce producing a second action and increased amount of motion upon 
it, giving extra tone with repetition touch without the comp'ication 
of double palates or percussion movement. ‘The patentee does not 
claim the formation of cone chambers or channels of themselves 
simply, but the arrangement of them when having the vibrator 
attached near the acute corner of the chamber, with its vibrating or 
free end s turned from the corner ; the peculiarity and object of the 
arrangement being te re-use the under current of air which passes or 
strikes the vibrator about the point a, and those parts which, being 
near to the tixed en, ure scarcely moved by it, by reflecting it again 
upon the inner side of the free points. In all other existing arrange- 
ments, no means are adopted for retarding and re-using this air, but it 
is alluwed to pass off directly through the channel, In the arrange- 
ment shown, the reservoir @? forms the cover, and can be easily 
unfast: ned, and each note visited at pleasure without disturbing the 
key board; if the reservoir be dispensed with or placed in a different 
pesiiion, then the back of the instrument may form the cover. In 
erder to avoid constructing air-tigkt chambers for each row of 
Vibrators, or separate palates for exch vibrator, the patentee effects the 
same results by the f-llowing simple method: —To a roller or lath 
placed immediately behind the vibrators is attached a piece of 
chamois leather, allowing a portion or flap A sufficiently wide to cover 
a row or any number of the vibrators; this roller is connected by 
means of a series of levers or squares or cranks, with a register or 
ordinary composition pedal p. Should it be required to shut off a row 
or any number of vibrators from the action of the wind, it will only 
be neces-ary to act upon the register by pulling it out or pushing it 
inwards, by means of which, through the crank or levers, the reller 
will rotate, and the leather will be placed close against the backs of 
the vibrators, and held to it by compressed air in the chamber &; it 
will be obvious that the opposite action on the drawstop or pedal will 
throw them open aywin, The palates of the ordinury form are shown 
at g, and are acted upon by means of the keys ¢ in the usual manner. 
the wind generators or bellows @ are worked in the usual manner by 
the pedal p. Moreover, in order to give increased tone to the har- 
monium, he constructs the paiate chamber or the chamber which 
covers the palates, wherever they may be placed, so as to form a re- 
sonant tube of itself; it is simply a box or tube closely fitting over 
the row of palates, and having an aperture at the right or treble end 
of the instrument, which is opened or closed according as it is wished 
to use it for a resonant tube or not. It will be evident when it is 
wished to economise space, by turving the instrument on its back, the 
key-board may be arranged to be on the last-named palate chamber, 
and hence a most commodious and portable instrument be produced. 
In order to obtain a distinct class of sounds in an instrument similar 
to those last ment oved, it is proposed to insert one or more large 
metal resonant tubes m within the palate chamber, the figure, size, 
form. and ¢irection in which they may be placed may all vary 
according to the quality, the kind of note and the form of instrument 
to which they are applied; they may either have the ordinary tube 
vibrators or the elastic vibrators; wi hin the palate chamber in which 
they ure inserted are affixed slides, one for each one or more tubes, so 
that the whole of the tubes, or any one or more of them, can be used 
by opening or closing the slide or slides appertaining to it or them; 
when the tubes are used the palate chamber need not neces-arily be 
closed. This apparatus may be applied to harmoniums, flatinas, con- 
certinas, and ail this class of instruments, but the principles and com- 
— described in Digs. 3 and 4 can also be applied when so 
desired. 











MILNE’S CARDING ENGINES. 
PaTENT DATED 22ND October, 1857. 


Tis invention, by John Milne, of Reyton, consists in the employ- 
ment and use of #n additional or extra roller or rollers covered with 
cards, and placed beneath the ordinary “taker-m” roller of the 
carding engine; the points of the card on the extra roller project 
towards or against those of the “taker-in.” The “taker-in” roller 
revolves at a higher speed than the extra roller, and thus delivers 
| the cotton on to the main cylinder, and the extra evlinder revolving 











wpe rt#@§##&@t&tz3£Qkzzckké. 
slowly causes the cotton to be carded and cleared from dirt, which 
would otherwise be taken on to the main cylinder; by this means 
also the fibre is worked"inuch finer, and less waste is cau-ed, 

The illustration is a side elevation of that portion of the asc 
engine to which the improvement is applied, and is shown attached, 
a, a, is the framing of the carding engine, and b the main carding cy~ 
linder; ¢ is the “taker-in” roller; and d, d, d, d, are the ord nary 
lap and carrier rollers ; ¢ is the extra roller before named for 
the cotton from dirt or extraneous matter, which would otherwise be 
carried on to the main carding cylinder. 
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___ June 4, 1858. 











LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opini 
Correspondents.) 
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PHOTOGRAPHY. 


Sir,—In a recent number of Tug Evxainete the attention of 
your readers was directed to a very valuable and interesting ap- 
plication of photography to dyeing, which has been lately 
patented in France by M. Persoz. ; . 

The process to which I refer consists in the immersion of 
silk, linen, or cotton fabrics in a strong solution of the bichro- 
mate of potash, and then subsequent exposure in suitable frames 
or between plates of glass, with designs or natural forms super- 
posed, to the action uf the sun’s rays. Very beautiful impressions 
of such objects, for instance, ferns or sea-weeds, may thus be 
readily obtained, the patterns being bright yellow ou a deep buff 
ground, and beco:ming, after stec} ing the fabrics in water, quite 
white in those purts unacted upon by the light, owing to the 
rem val of the undecomposed sait. 

Nhe principal chemical changes that take place in this process 
seem to be the elimination under the influence of light of one 
equivalent of chromic acid from the bichromate, aud the 
combination of this free acid with the silk of the fabric, 
an insoluble compound being thus produced. Perhaps, too, a 
part of the acid liberated may be decomposed into the sesqui- 
oxide of chromium, as a slight greenness, after a long exposure, 
is observable in the ground of the tissue. 

My chicf object, however, in this communication is to describe 
another process which has lately suggested itself to me, with a 
view to the further extension of photography to dyeing, and 
which, like that of M. Persoz, promises, I hope, very useful 
results. Instead, then, of employing the bichromate of potash, 
I use a strong solution of the ferridcyanides of potassium, or, 
as it is popularly termed, red prussiate of potash, saturate the 
fabric operated upon with the fluid, and afterwards expose it to 
the solar rays, exactly in the mode followed by M. Persoz. The 
effect of the light is to transform the salt into Prussian blue in 
the parts unprotected by the design, this colour being much 
deepened by the addition of a little nitric acid to the water in 
which the tissue is subsequently washed. And here I may 
observe that the connexion of the ferridcyanide into Prussian 
blue is more rapidly effected if the fabrics be exposed to the 
light in the moist state than if they be previously dried. 

The patterns thus impressed present a very pleasing appear 
ance, as the blue ground of the fabric contrasts admirably with 
the whiteness assumed, after washing, by the parts in which the 
chemical ivfluence of the light has not been exerted. 

As in the former process, most faithful outlines of leaves, 
fronds of ferns, &c., are furnished by that which | have proposed ; 
and thus does photography enable the calico-printer to avail him- 
self readily and inexpensively of the many incomparably beauti- 
ful and graceful forms which especially characterise the vegetable 


others have produced machines based on the vertically-circular 
principle. 

It is sufficient to know that Mr. Hoskyns and his “school’’ 
have produced no profitable result, and the “moderate bite of 
8 feet wide,” although not wholly abandoned, is in a state of 
abeyance. 

I now affirm that my horizontally-circular system of tillage is 
the true method ; and that when brought out by myself, in con- 
junction with some practical engineer, who will superintend the 
mechanical details, it wili be an immediate and signal success. 

As to the present disjecta membra mechanical combinations 
of Fowler, Williams, Smith, and Hall, tiey are liable at any 
moment to be displaced, having no particle of that necessary 
article “genius” about them. 

The only person who has achieved a great measure of success 
in steam culture is Mr. Halkett. This I attribute to his use of 
the very long platform, to his railway. But I say the sooner 
he allows me to lend him my circular method of using the plat- 
form without a railway; by so much the sooner will be arrive ut 
perfection in steam tillage. CHakLes Burcuam. 

8, Upper John-street, Golden-square, W.C. 

[We shall be curious to witness the results of Mr. Burcham’s 
experiments. He will think it very absurd that we can entertain 
even a doubt as to success,] 





BREAD AND ALUM, 
Sir,—We are informed by Dr. Gilbert, that Baron Liebig re- 
commends the use of lime-water in the preparation of bread as a 
substitute for alum. Dr. Odling, too, considers it “as efficacious 
as alum in preventing the transformation of starch into sugar,” 
and he informs us that it “is largely used by the bakers of 
Glagow.” 

‘The French have a very great choice of bread. The bread de 
Gonesse excels all others, on account of the waters at Gonesse, a 
town three leagues from Paris. It would be well to analyse 
reputed waters like these. As pancakes, &c., are made lighter 
when mixed with snow instead of spring water, and the gluten 
of course rendered more digestible, does not this suggest the 
employment of distilled water impregnated with air? But, Sir, 
I deplore that competitive system which gets money under false 
pretences, and I cannot help differing from Dr. Odling. It is not 
only a “fraudulent” but an unlawful practice for bakers to put 
alum in bread. Whatever excuse there may be for bakers using 
alum, there can be none for millers using it. Flour is used for 
many things—for infants—and it would, indeed, be a deplorable 
state of thiags to allow millers to adulterate with alum or any 
other substance, 

As a rule, I doubt the use of lime-water, or even hard spring 
water, in the preparation of bread as a food for man. Let phy- 
sicians decide whether a constant use of insoluble earths might 
not, in some instances, lead to bad results in gout, gravel, and 
other disorders. But whether good or bad the use of minerals 
comes within the province of the doctor to prescribe. M. Soyer, 
in his examination before the Commissioners of the Board of 





kingdom. 
I trust that these brief observations upon a novel branch of 
photographie art may not be unacceptable to your subscribers, 
7, Surrey-square, 2nd June, 1858. W. H. Otry. 





CIRCULAR STEAM CULTIVATION. 
Sir,—Once again the lists are being prepared at Chester for the | 
grand steam-culture tournament, Whilst engineers are polishing 
the pistons, ploughmen struggling to draw straight lines, land- | 
surveyors are preparing (I wish I could say the “ring’’) those | 
square plots of land, on which the ingenious steam-plouglman | 
is to exhibit his skill for the prize of £500. 

Next year I hope my turn will come. I consider myself the 
only untried “steam cultivator’ in England, Those who are | 
acquainted with my system of steam tillage, I fear, dislike it not | 
becanse it works ty revolution, but because its introduction | 
would create as great a revolution in »griculture as the railway | 
system did in coaching. Yet how engineers, with all their 
recent experience, can hope to bring in a new power without a 
new method of practice is to mea perfect enigma. 

If you can allow me space, I will briefly state what I know 
about this subject of steam culture during the past twelve years. 

In 1846 (the year of the introduction of Free-trade) I lefta 
profession (connected with “ research”) to enter upon the 
mysteries of farming. Being speedily struck with the desira- 
bility of bringiug steam power into the field, I commenced 
my investigation of this difficult subject. The result may 
be thus briefly told:—I discovered that a new power de- 
manded a new pathway for i's economical development. 
That steam being a mechanic agency, it demanded the highest 
order of mechanical movement for its effective employment ; 
that the highest and most perfect order of movement was the 
“circular ;” therefore, that I must employ the circular as the 
governing principle of my system of steam agriculture. 

On this, [ at once projected my system of circular tillage. By 
@ mere outline your readers will be able to understand what my 
system is. I use a very long platform (84 feet long by 4 wide) : 
this I term the “ medium,” for the use and transmission of power, 
&e.; when at work in a field, one end of this platfurm is 
fixed or stationary, whilst steam-power drives the other end 
around it ag an axis. A field or a farm is thus cut up into a 
series of conjoined circles; in fact, under this circular method of 
operating, an English farm would resemble a piece of honeycomb, 
a circles standing in place of cells. 

n 1848 I prepared a book on this circular steam tillage, to be 
oo at the Royal Agricultural Society's Meetingat Norwich 
n 1849. 

In 1850 Mr. Wren Hoskyns, an admirable writer and inde- 
pendent thinker, entered warmly into an elucidation of the 
gubject. He confirmed me in my ideas on the matter, emphati- 
cally pronouncing that the true modus operandi of mechanical 
power was cirzular. At this point, in my opinion, the philosopher 
should have stopped, and not essayed to turn mechanical inventor. 
I will give reasons. The old Adam was too strong in him. He 
gonsidered the circular movement could only by possibility apply 
to the mechanism of a machiue, not to the method of using a 
machine. He makes out, as a rule, the vertically circular is that 
most in use (which is true), and that every other form of circular 
is unusual. ‘lo this, by way of parenthesis, I may remark 
unusual difficulties require to be met by unusual means, and 
stvam tillage is one of tuose difficulties. Confident in the matter, 
Mr. Hoskyns goes on to explain a machine (which he afterwards 
"poner in such eusily understood and expressive phrases, that 

cannot do better than quote his words for the benefit of your 
readers. He says—“ Why poke au instrument under the clod to 
tear it up in a lump, when it can be done by simple abrasion of the 
surface by arevolving-toothed instrument, with a span as broad as 
the hay-tedding nails or clod-crusher ”—finally, he describes 
“*a revolving machine taking a moderate bite of 6 or 8 feet wide, 
as it ” In fact, his description was so clear and intelligible, 


and so thoroughly coincided with the set train of knowledge in 
the heads of mechanists and farmers, that any person who read 





his account could make his machine. The consequence was that, 
in addition to Mr. Hoskyns himself, Usher, Romaine, Clark, and 


Health, says, that “in extracting the juice or gravy from meat 
the soft water does so quickly and well, but the hard water, 
instead of opening the meat, seems to draw it closer togther, and 
to solidify the gluten ; and I believe that the true flavour of the 
meat cannot be extracted by hard water. Soft water boils two 
minutes sooner and evaporates one third faster than hard water. 
Soft water makes five cups of tea, hard water only three. 
Potatoes boil harder and whiter in hard water. Hard water 
shrivels greens and peas, especially French beans.” 

In October, 1832, I tried a number of experiments with 
distilled water and with hard water, each separately, and applied 
to the manipulation and fermentation of dough and the baking 
of the different loaves into bread. ‘These experiments convinced 
me, at that time, that a new system of manufacturing flour and 
bread would some day take place; and, if it should be found 
economical to use distilled water to knead up dough, what a con- 
trast to the recommendations of Liebig and Dr. Odling ! 

But meny prejudices must be overcome before any great 
change will be effected in London. The eye must not tyrannise 
over the stomach. There is a fancy in eating as well as in dress. 
The high, upright, six-sided white loaf should not be the model 
of perfection. This is a fatal mistake and indigenous to London. 
Sometimes people ask for “an ugly loaf which has run aside.” 
In Paris the bread is sold by the yard. In New York the loaf 
is geverally flat aud round, with a smooth thin erust all over. 
In Jamaica, where there were few prejudices to contend with, 
the three-penny loaf is the favourite, set in the oven in fours, 
forming a square to touch slightly. ‘lo deceive the eye, 
“ Nevill’s bread” has a top knot on the centre of the loaf, which 
prevents the loaf from appearing flat and heavy. Lately a baker 
in London has attempted an imitation of Nevill’s loaf—I pre- 
sume only in form, and perhaps i. is now in bakers’ shops gene- 
rally, just as the flat loaves appeared when there was so much 
talk of alum in bread. 

It may not be generally known how “ Nevill’s bread” is made, 
and how it is baked. It is baked in ovens heated with hot 
water, aud consequently they are always hot and clean ; and, in 
consequence of the isolated position of each loaf when in the 
oven, the fermentation need not be carried so far, nor is alum 
required to separate the loaves, The bread is pure, no doubt, 
but sometimes rather too fresh or substantial for weak or fanci- 
ful stomachs. It is much sought after, but sold at a high price, 
which prevents working men with large families having it, and 
thus they are again obliged to eat bread and alum. 

By varying the wheat, the ripeness and texture of the flour, 
the nature of the original ferment, the quality and quantity of 
the water, the manipulation of the dough, the temperature and 
time of fermenting, the size and form of the loaf, the time of 
baking, and the heat of the oven—almost any variety of bread 
may be made without the injurious addition of lime or alum. 

After having devoted a quarter of a century to the collection 
of materials, both at home and abroad, to effect a complete and 
comprehensive plan of manufacturing flour and bread, which has 
beeu perfected, and lately before the public—and wien, in the 
evening of life I reflect on the time that has passed without im- 
provement, and also on the vast and liberal patronage bestowed 
on nearly every art and science except that of bread-making—I 
cannot help wondering that none have been found to rescue the 
staff of life from a vicious and roundabout system, But vested 
interests, customs, prejudices, immorality, and all the various 
passions of men, have blocked up the road to any radical change 
by which alone any real improvement can be brought about. 
It is useless to discuss the subject, with a view of carrying into 
practice any decided improvement, as long as these remain un- 
satisfied. 


Reading, May, 1853. Henry Pratt. 





SURFACE AND JET CONDENSERS. 
Srr,—Mr. Craddock, like many other innovators, has been left 
in the lurch. Alas! how true are these words :—‘“ Those alone 
who have laboured at original ideas can conceive the difficulties 
of originality, beset, as it was, at one time, by charges of magic, 
and, as it always is, by envy and persecution.” But Mr, Crad- 





dock, after all, may consider himself a lucky fellow. Servetus 
went a step further than Calvin, and he was led roaring to the 
funeral pile! Craddock went a step further than Hall, and has 
been allowed to advance his cause in the pages of Taz ENGINEER. 
Mr. Knight, jun., of Trieste (page 227), let the cat out of the 
bag. The conservative element in the engineering department 
is certainly great, and there is a link in the chain wanting. Mr. 
Craddock, like Stephenson the elder, may not shine in the in- 
tellectual refinement of the age, but nature has given him per 
severance, an attribute absolutely necessary for success in 
anything. Dr. Johnson has very forcibly observed, “It is 
therefore of the utmost importance that those who have any 
intention of deviating from the beaten roads of life, and acquiring 
a reputation superior to names hourly swept away by time 
among the refuse of fame, should add to their reason and their 
spirit the power of persisting in their purposes ; acquire the art 
of sapping what they cannot batter; and the habit of vanquish- 
ing obstinate resistance by obstinate attacks.” 

I am very sorry if I have ever said anything to wound Mr. 
Craddock’s feelings, which, no doubt, have been lacerated often 
enough; and therefore, at the slightest touch which may be well 
meant, he cries out, On this account I have never exchanged 
hard words for the attacks made on my writings, and I hope, 
Sir, you will exonerate me from any attempt “to disprove the 
value of” Mr. Craddock’s inventions and labours in the broad 
sense. 

Mr. Craddock in his last letter on condensation, &e. (page 405, 
col. 3), has hinted at a new name for his condenser, and may we 
not accept itasanimprovement? His “ atmospheric condenser” 
appears to me to be a great fact, and has, I trust, paved the way to 
the perfection of one of the most valuable inventions in this genera- 
tion. Its utility for cultivating the land is made apparent in the 
diminution of water and fuel, which forms the great item of ex- 
pense in using the steam horse. Its utility in locomotion will, ere 
long, be made apparent also; in fine, its utility as an adjunct to 
create a motive power, when water i3 not present, will be univer- 
saily felt and acknowledged. I consider that any required amount 
of air can be drawn through a stationary condenser merely by con- 
ducting the exhaust air from the condenser around the steam 
enginechimney. Of course the velocity of a locomotive engine 
would, in calms and in head winds, increase the current, but 
neither this nor mechanical power, as fans, &c.,appear to me at all 
necessary. It is a question of area and surface applied to a good 
air pump; and engineers will, no doubt, object to moving con- 
densers, however effective they may be made to work, either in 
air or water. Nevertheless, in my opinion, Mr. Craddock 
deserves well of mankind for this one act alone—the setting to 
work a condenser in air; aad I hope and trust, Sir, that you will 
be of the same opinion. 

Logically, Mr. Sutcliffe’s question is not correctly stated, when 
he says (page 405, col. 3)—“ Can steam be condensed as quickly 
by coming into contact with cold metal tubes as it can be by a 
jet of cold water?’ The steam never does come into contact 
with the metal, for the metal is bedewed, and consequently a 
large surface of water is always present and exposed to the beat- 
ing action of the attenuated steam within, though the expan- 
sion lowers the temperature of the exhaust steam, increasing its 
orbit motions, which cause more motion and less matter, con- 
sequently the transition from cold to heat, when condensing, 
may be imagined as rapid as lightuing. As Hall got a vacuum 
of 29°5 for days (so says Professor Renwick), we ought not, as a 
rule, to be satisfied with anything less ; and I sincerely believe 
it is to be attained by using a substantial condenser with a good 
air pump, whether the cooling medium be cold air or water. 

It appears from Mr. Suteliffe’s experiments (page 405, col. 8), 
that one inch more of mercury was produced “ when the air 
pump was newly packed.” Does not this suggest that the im- 
provement of the air-pump should engage the attention of 
engineers? Neither Mr. Sutcliffe’s new plan, nor the india- 
rubber valves to the air-pump, as shown, are sufficient, in my 
opinion, to produce the best vacuum. The air pump must be 
improved. 


May 29th, 1858. OMNIBUS, 





RAILWAY ACCIDENTS, 

Str,—I am of opinion that the main cause of the late accident 
to the Scotch express train, was the defectiveness of the carriage 
couplings. This fatal accident has a strong resemblance to the 
one that happened on the Great Western Railway last year, 
when the carriages left the rails from running at too high a 
speed. The very same thing occurred in this case, the coupling 
gave way and the carriages rolled over the embankment, killing 
many passengers, The loss of life in both these accidents is 
clearly traceable to the breaking of the couplings. In all that I 
have read about them, I never heard of the safety chains being 
of any service; to look at them, one would think they would 
bear as much strain as the couplings; but in such cases as the 
late accident, the main coupling would be broken by a wrench 
or twist of the carriage, the screw in all likelihood giving way. 
The safety chains being fixed at both sides, and the twist- 
ing of the carriage would cause the strain to come on one of 
them, and as they are solid fixtures in the head stock they could 
not yield; and, owing to this, they would snap and break in de- 
tail, one after the other. In order to strengthen the main 
coupling, I would propose to have the safety chains constructed 
so that the strain would come on the whole of them by attach- 
ing them all to the drawbars, which could be done by means of 
a pin nearer the head-stock, and have the links passed below 
the regular coupling to the next carriage. Iv order to combine 
lightness with strength and flexibility to withstand a wrench, 
two long links of steel-wire rope coupled by a hook might be 
tried, and if a strong-enough coupling of this sort were attached 
to each carriage, in the event of the carriages getting off the 
road, they could not get away from the engine, and as it rarely 
happens that the engine gets off the road, no such fatal conse- 
quences would happen. One of your last week’s correspondents 
(Mr. Clare) talks a great deal about the coupling being slack, and 
that this was the probable cause of the carriages leaving the rails, 
and that great good might be done by investigating this cireum- 
stance. According to my view of the case, it was impossible that 
the couplings of a number of the carriages next the engine could 
be stretched, as it would be the driver and stoker that observed 
the cow first, and the fact of the engine being reversed, and the 
tender wheels blocked tight, would cause an enormous retarding 
force pressing against the van and carriages, so that this slackness 
cannot be held in the slightest degree traceable to the neglect of 
the guard at the rear not having his brake on at the time of the 
accident. All the power he could apply would not stretch the 
couplings of more than two carriages beyond his own, so that the 
“C.E.” must have forgotten that the engine was reversed, and 
the tender and van-brake on, which was the obvious cause of the 
close buffers and slack couplings at the front of the train. It 
might be worth M. Guerin’s or Mr. Newall’s while to try if they 
could not make their buffer brake’s action commence at the end 
of the train, when the sudden action would be more safe and 
simple. A Rartway GuaRD. 














Glasgow, May 31, 1858. 
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GEOLOGICAL SOCIETY OF LONDON. 
April 28, 1858. 
Prof. Puititps, President, in the Chair. 


James Powrie, Esq., Reswallie, near Forfar; Marcus Huish, 
Esq., Castle Donnington, Derby ; Henry D. M. Spence, Esq., 
Hyde-park-square ; and Parkin Jeffeock, Esq., Derby, were 
elected Fellows. ‘The following communications were read :— 

1. “On some Fossil Plants from Madeira,” by C. J. F. Bun- 
bury, Esq., F R.S., F.G.S. 

The vegetable remains described in this memoir were procured 
by Sir C. Lyell and M. Hartung from a leaf-bed discovered by 
them, in January, 1854, in the ravine of S. Jorge in the Island of 
Madeira (Journ. Geol. Soc., vol. x., p. 826). They consist of de- 
tached leaves and fragments of leaves, mostly in a very imperfect 
state—a large portion of them indeed too imperfect to be even 
described. Dicotyledonous leaves predominate, but remains of 
ferns are also numerous; always, however, ina very fragmentary 
condition. Monocotyledons are rare. No distinct remains of 
fruits have been found. 

Mr. Bunbury described twenty-three different forms (eight 
ferns, one monocotyledon, and fourteen dicotyledons), which he 
has been able to discriminate among these remains; and added 
a list of those described by Professor Heer, in his memoir on the 
same subject. Each list contains several that are wanting in the 
other: M. Heer has thirteen which are not found ia the collec- 
tion examined by Mr. Bunbury; and the latter collection con- 
tains twelve that do not seem to be noticed by the Swiss 
Professor. ‘Ihe total number of distinguishable forms in the 
two collections amounts to thirty-seven; the greater part of 
which must be considered as very imperfectly known, They gave 
occasion to the followiug remarks :— 

1. The most abundant of the dicotyledonous leaves and the 
most abundant of the ferns are with great probability identified 
with species now exi-ting in the island —namely, Laurus 
Canariensis, Oreodaphne fatens, and Pteris aquilina. The p/eris 
is a plant which has a wide geographical range, and accommodates 
itself to a variety of conditions; but the two laurels appear to 
be confined to three Atlantic groups of islands, the Madeiras, 
Canaries, and Azores. Four other of the fossils appear to be 
very probatly referable to species now inhabiting Madeira— 
viz., Vaccinium Maderense, Arica arborea, Woodwardiaradicans, 
and Davallia Canariensis. Of these, the vaccinium is at present 
restricted to the island of Madeira; the others have a wider 
range. These facts may perhaps justify us in inferring (though 
certainly not with confidence) that the conditions of climate of 
the island in the time of the S. Jorge deposit were not very 
widely different from those now existing. 

2. Certain other forms in the list (about four or five) are dis- 
tinctly different from any now known, at least in Madeira or the 
neizhbouring islands, and appear to belong to extinct species. 

3. None of the fossils can be said to belong distinctly and 
positively to tropical families. 

4. Those forms, among the fossils, which are different from 
the present vegetation of Madeira, do not show any marked 
analogy to the American or any other existing flora. 

5. The fossil leaves from S. Jorge show, on the whole, a 
decided analogy to the recent vegetation of the Madeira forests, 
inasmuch as there is among them a preduminance of undivided 
and entire-edged leaves, with smooth (not wrinkled) and glossy 
surface. 

6. The intermixture of abundant remains of ferns with those 
of dicotyledons is a characteristic of this leaf-bed, in which it 
shows a complete agreement with the existing state of things in 
the Madeira forests. Such an intermixture is not usual in the 
plant-bearing deposits of the paleozoic, secondary, or tertiary 
periods. 

7. The very small number of monocotyledons hitherto found 
is remarkable, but may be owing to accidental causes. 

8. On the whole, the author is disposed to conclude that the 
vegetation of Madeira at the time when the S. Jorge leaf-bed was 
formed was, though not absolutely identical with that now 
existing, yet not very different from it. But all such conclu- 
sions must be received with great caution. 

Mr. Buubury moreover entered at some length into av inquiry 
as to the value of the evidence afforded by detached leaves of 
dicotyledonous plants, and the degree of confidence due to con- 
clusions founded upon such evidence, as to the affinities of 
extinct plants. 

2. “On a Section of a part of the Fifeshire Coast,” by the 
Rev. T. Brown. Communicated by Sir R. Murchison, V.P.G.S. 

A section of the lower coal measures, as exposed on the north- 
ern shore of the Firth of Forth, from Burntisland to Anstruther, 
constructed by the Rev. T. Brown, of Edinburgh, was exhibited 
to the meeting. In his notes on the section, the author re- 
marked that the limestone with which the section commences at 
Burntisland, the fossils of which have long been known, is the 
equivalent of the Burdiehouse beds. Passing eastward through 
the mountain limestone (500 feet thickness of sandstone, shale, 
and five or six beds of limestone), with trap-rocks, the section 
reaches the upper coal measures (1,700 feet thick). Crossing this 
coal basin, the same mountain limestone beds reappear in re- 
versed order, fold over an axis beyond Elie, and after minor 
hendings plunge under the basin of St. Monance, and rise again 
te the east. Between Elie and St. Monance the strata are 
singularly contorted ; and an important fault runs nearly parallel 
with the coast, causing much confusion. Beyond St. Monance 
the section becomes clear, and passing through the mountain 
limestone down to the level of the Burdiechouse beds, as at 
Burntisland, exhibits a maguificent series of the lower carboni- 
ferous rocks, consisting of freshwater or estuarine shales and 
sandstones, with a few bands of limestone, one of which latter 
is of marine origin. Sphenopteris afinis characterises the upper 
portion of this inferior group; and Cyclopteris its lower portion. 
The Burdiehouse limestone belongs to the upper portion; and, 
like the other calcareous bands, thins out eastwardly. The 
Grantham beds, on the contrary, appear to belong to the lower 
portion. 

The fossils of the four limestone bands in the upper part of 
‘the mountain limestone are Zaphrentis, Orthis filaria, Productus 
punctatus, P. semireticulatus, Aviculopecten, Modiola, Loxonema 
rugifera, Orthoceras, Nautilus subsulcatus. The fifth band and 
its accompanying bone bed contains Productus semireticulatus, 
Aviculopecten, Spirifer duplicostatus, Cochliodus, and Ctenacan 
thus. ‘The lowest band (at Ardross) has Nucula tumida, N. 
attenuata, Schizodus sulcatus, Goniatites, Natica, Serpulites, Ho- 
loptychius Hibberti, Ewrypterus (?), Gampsonyz, Dithyrocaris. The 
upper half of the lower carboniferous series contains Sphenop- 
terts afinis, Cypris(?), and Paleoniscus. The marine band, in the 
middle of the series, has Encrinites, Fenestella, Nucula tumida, 
N. attenuata, and Productus semireticulatus. The lower half of 
the series has Cyclopteris, Stigmaria, Carpolithes, Cypris (?), 
Pterichthys (), and Eurypterus. 

8. “On the Lower Carboniferous Coal-measures of British 
America,” by J. W. Dawson, LL.D., F.G.8. 


Deposits indicating the existence of the Coal-flora and its 





associated freshwater fauna at the beginning of the carboniferous 
period are well developed in Nova Scotia and New Brunswick, 
with a clearness and fulness of detail capable of throwing much 
light on the dawn of the terrestrial conditions of the coal period, 
and on the relations of these lower beds to the true coa:- 
measures. This lower series comprises shales and sandstones 
(destitute of marine remains, but containing fossil plants, fishes, 
eutomostraca, worm-tracks, ripple and rain mark. suu-cracks, 
reptilian footprints, and erect trees) and great overlying marine 
limestones and gypsums. These are distinct from the true cval 
measures by their position, mineral character, and fossil remains. 
In the western part of Nova Scotia (Horton, Windsor, &c.) the 
true (or upper aud middle) coal-measures are not developed ; and 
here the lower carboniferous marine deposits attain their greatest 
thickness. The Jower coal-measures (or lower carboniferous 
freshwater or estuarine deposits) have here a thickness of about 
600 feet. These beds are traceable as far as the Shubenacadie 
and Stewiacke rivers. They outcrop also on the south side of 
the Cobequid mountains, where the marine portion is very thin, 
owing perhaps to the fact of these mountains having been land 
in the coal period. 

Along the northern side of the Cobequid range the upper and 
middle coal-measures and the marine portion of the lower car- 
boniferous series are of great thickness. The freshwater beds 
are absent here, though brought up on the northern side of the 
coal trough of Cumberland, where, as well as in New Brunswick, 
(Petiteodiac River, &c.), they are remarkable for their highly bitu 
miuous composition, their well preserved fish remains, and the 
almost entire absence of plants. To the north, at the Bay of 
Chaleurs, the great calcareous conglomerate, with sandstone aud 
shale, 2766 feet thick, described by Logan, and containing a few 
plant remains, probably represent the lower coal measures of 
Nova Scotia. In eastern Nova Scotia and Cape Breton the 
middie coal measures are found at Caribou Cove and elsewhere ; 
the marive limestones and gypsums, and the underlying sand- 
stone sand shales, are seen at Plaister Cove ; also at Right's River, 
and St. Mary's River. 

In Nova Scotia these older coal measures, as compared with 
the true coal measures, are more calcareous, were rich in remains 
of fishes, and have fewer vegetable remains, and indications of 
terrestrial surfaces. They occur generally atong the margins of 
the cual areas, near their old shores ; and, as might be expected 
under such circumstances, they are associated with or replaced 
by beds of conglomerate derived from the neighbouring high 
lands of Devovian or Silurian rocks. When the conglomerates 
are absent, alternations of sandstones with sandy and calcareous 
shales occur, with frequent changes in character of the organic 
remains. The general aspect being that of muddy estuarine de. 
posits, accumulated very slowly, and discoloured by decaying 
organic substances. The supply of sediment, and the growth 
and preservation of vegetable matter, appear to have been gene- 
rally on a smaller scale in this early carboniferous period than 
subsequently. In those districts where the true cval-measures 
are least developed the lower series is most important; showing 
that the physical and vital conditions of the coal-measures 
originated as early as those of mountain limestoue; and that 
locaily these considerations may have been contemporaneous 
throughout the whole period; but that in some localities the 
estuary and swamp deposits first formed were completely sub- 
merged and covered by oceanic deposits, whilst in others early 
marine beds were elevated and subjected to the conditions of 
gradual subsidence and vegetable growths indicated iu the great 
coal measures of the South Joggins, Pictou, and Sidney. 

In Nova Scotia the lower coal-measures are characterised by a 
great prepouderance of Lepidodendra (especially L. elegans) and 
Pvacites. The middle coal-measures are rich in Sigillarie and 
ferns, as well as Lepidodendra. Yhe upper coal-measures 
especially abound in conifers, calamites, and ferns. Pa/@oniscus, 
Gyrolepis or Acrolepis, Centrodus, Rhizodus, and Ctenacanihus are 
the chief fossil fishes of this lower carboniferous series. Unio- 
like shells are nearly the only remains of Molluscs. 

4. “On the Structure of Stigmaria ficoides,” by E. W. Binney, 
Esq,, F.G.S. 

The author having lately met with several specimens of this 
singular root which exhibit good structural characters, was 
enabled in this paper to throw some additional light ou the origin 
of the medullary rays in Stigmaria, the nature of the vascular 
bundles which were believed to be dispersed throughout its pith, 
and the structure of the central or vascular portion of its rootlet, 
—points of considerable interest and which up to the present 
time have not been well determined. Mr. Binney confirms Dr. 
Hooker's view of the medullary rays having originated in the 
cellular axis of the stem. The axis in one of the author's 
specimens is seen to be filled with eleven or twelve large vessels, 
each about ,';th of an inch in diameter, and having very thick 
walls: these elongated utricles lie close together, are not 
dispersed in a cellular tissue, and are somewhat similar to those 
described by M. Brongniart as occurring in the woody part of 
Sigillaria elegans. Ina rootlet Mr. Binney finds evidence of an 
outer ring of fine cellular tissue, three or four cells broad, and 
in the centre of the middle snace twenty-seven large and eleven 
smaller vessels forming a mass of vascular tissue ,';th of an inch 
in diameter, the vessels or utricles being distinctly marked with 
transverse striz. 

5. “On a New Fossil Fern from Worcestershire,” by John 
Morris, Esq., F.G.S. 

A few fragmenta of fern-leaflets, found by Mr. G. Roberts, of 
Kidderminster, in a micaceous sandstone aboat two miles north- 
east of Bewdley, exhibit a reticulate venation ; a character com- 
paratively rare in the coal-measures. These specimeus are but 
fragments of the frond ; and the one particularly referred to is 
probably the terminal part of a pinna. The author doubtfully 
referred it to the genus Woodwardites, with the specific name 
Rortsbei. 


TeLecrapnic CommuNIcATION wits [Np1a.—The Observer thinks 
there is no longer any doubt that the question of the telegraphic com- 
munication with India has been solved by the adoption of the Red sea 
route. From Aden the cable is to run parallel to the south coast of 
Arabia, and to terminate at Kurrachee, at the mouth of the Indus. 

An American Rartway Accipent.—A frightful accident on the 
New York Central Railway has involved the loss of some eight or ten 
lives, and the maiming of upwaris of forty persons. The scene of the 
accident was a bridge over the Sauquvit Creek, between three or four 
miles west of Utica. The Cincinnatti express train was somewhat 
behind time, and running at a high rate of speed, when it met on the 
bridge the Utica accommodation train for the west, each on its own 
track. The head of each train had crossed the bridge, but as the 
passenger cars of the express and the freight cars of the accommoda- 
tion train came upon it, the combined weight of the two crushed the 
north side of the structure, and the trains were precipitated into the 
creek—the passenger cars of the express being piled one above the 


other, and the platforms and seats being splintered to atoms as the 
cars struck the abutments. The passenger cars of the accommodation 
fortunately had not reached the bridge. The accident is attributed to 
various causes, but the true one is undoubtedly the extreme rottenness 
of the bridge. —_ oe 








THOMSON’S VORTEX WATER-WHEEL. 


Tne following description and accompanying illustrations of the 
vortex water-wheel invented by Mr. James Thomson, C.E., of Bel- 
fast, is condensed from a paper read before the British Association for 
the Ailvancement of Science 

In the vorex machine the moving wheel is placed within a 
cham'r of a nearly cireutar form, The water is injected isto the 
chamber tangentially at the circumference, and thus it receives a 
rapid motion of rotation. Retaining this motion it passes onwards 
towards the centre, where alone it is fr.e to make itsexit. The wheel, 
which is placed within the chamber, and which almost entirely fills 
it, is divided by thin partitions into a great number of radiating pas- 
sages. Through these passages the water must flow on its course 
towards the centre; and in doing so it imparts its own rotary motion 
to the wheel. The whirlpool of waver acting within the wh-el 
chamber, being one principal feature of this turbine, leads to the 
name vortex as a suitable designation for the machine as a whole The 
vortex admits of several modes of construction, but the two principal 
forms are the one adapted for hivh falls and the one for low falls. 
The former may be called the high-pressure vortex, and the latier 
the low-pressure vortex. Examples of these two kinds, in operation 
at two mills near Belfast, are shown in the accompanying illustra- 
tions with merely a few unimportant deviations from the actual 
constructions, 

Figs. 1 and 2 show a vertical section and plan of a vortex of tha 
high pressure kind in use at the Low Lodge Mill, near Belfast, for 
grinding Indian corn, The wheel itself is composed chiefly of thick 
tinned iron plates united by soft solder. In these figures AA is the 
water-wherl. It is fixed on the upright shaft B, which conveys 
away the power to the machinery to be driven. The water- wheel 
occupies the central part of tre upper division of a strong cast-iron 
ease CC; and the part occupied by the wheel is called the “ wheel- 
cham-er.” DD is the lower division of the case, and is called the 
“supply chamber.” It receives the water directly from the supply 
pipe, of which the lower extremity is shown at E, and delivers it 
into the outer part of the uy per division by four large openings, F, in 
the partition between the two divisions, The outer part of the upper 
division is called the “ guide-blade chamber,” from its containing 
four guide-blades, G, which direct the water tangentially into the 
wherl «hamber. lamediately after being injected into the wheel- 
chamber t:e water is received ty the curved iadia'ing passages ot 
the wheel, which are partly seen in Fig. 2, at a place where both the 
cover of the wheel-chamber and the upper plate of the wheel are broken 
away for the purpose of exposing the inierior to view. The water, 
on reaching the inner ends of these curved passages, having already 
done its work, is allowed to make its exit by two large central 
oritices, shown disiinet'y on the figures at the ltters I, L; the one 
leaving upwards and the other downwards. It then simply flows 
quietly away ; for, the voriex being submerged under the suriace of 
the water in the tail race, the water on being discharged wastes no 
part of the fall by a further descent. At the central oritices, close 
joints between the case and the wheel, to prevent the ese ipe of water 
otherwise than through the wheel itself, are made by means of two 
annular pieces, L, L, called “j.int-rings,” nuing to the central 
orifices of the case, and capable of being adjusted, by means of studs 
and nuts, so as to come clo-e to the wheel withouc imped ng its 
motion by friction. ‘The four openings, H, H, through which the 
water flows into the wheel-chamber, each situsted between the point 
or edge of one guide-blade and the micdle of the next, determine, 
by their width, the quantity of water admitted, and consequently 
the power of the wheel. To render this power capable of being 
varied at pleasure, the guide-blaces are made moveable round gud- 
geons or centres near their points; and a spindle, K, is connected 
with the guide-blades by means of links, cranks, &c., in such a way 
that, when the spindle is moved, the four entrance orifices are all 
enlarged or contracted alike. This spindle, K, for working the 
guide blades is itself worked by a ts in a convenient position in 
the mill; and the motion is communicated from the handle through 
the medium of a worm and sector, which not only serve to multiply 
the force of the man’s hand, but also to prevent the guide-blades from 
being liable to the accident of slapping suddenly shut from the force 
of the water constantly pressing them inwards. The gudygeons of 
the guide blades, seen in Fig. 2 as small circles, are sunk in sockets 
in the floor and roof of the guide-blade chamber; and so they de not 
in any way obstruct the flow of the water. M, in Fig. 1, is the pivot- 
box of the upright shaft. It contains, fixed within it, an inverted 
brass cup, shown distinetly on the figure; and the cup revolves on an 
uprigiit pin, or pivot, with a steel top. The pin is held stationary in 
a bridge, N, waich is itself attached to the bottom of the vortex-case. 
For avjusting the pin as to he'ght, a little cross bridge, O, is made to 
bear it up, and is capable of being raised or lowered by screws and 
nuts shown distinctly on the figure. Also, for preventing the pin 
from gradually becoming loose in its socket in the large bridge, two 
pinching-screws are required, of which one is to be seen in the figure. 
A small pipe, fixed at its lower end into the centre of the inverted 
brass cup, and sunk in an upright groove in the vortex-shaft, 
affords the means of supplying oil to the rubbing surfaces, 
over which the oil is spread by a radial groove in the brass. 
A cavity is provided st the lower part of the cup, for the 
purpose of preventing the oil from being rapidly washed away by the 
water, and Mr. Thomson has found, in the course of his experience, 
that pivots of this kind, made with brass working on hard steel, and 
with a radial groove in the brass suitable for spreading water over 
the rubbing surfaces, will last well without any oil being supplied, 
He believes that the rapid destruction which is commonly reported as 
having been of frequent occurrence in turbine pivots may in many 
cases have arisen from the employment of an inverted cup like a 
diving bell as one of the rubbing parts, without any provision for the 
escape of air from the cup. Four tie-bolts, marked P, bind the top 
and botiom of the case together, so as to prevent the pre-sure of the 
water from causing the top to spring up, and so occasioning leakage 
at the guide-blades or joint-rings. The height of the full for this 
vortex is about 37 feet, and the standard or medium quantity of water, 
for which the dimensions of the various parts of the wheel und case 
are calculated, is 540 cubic feet per minute. With this fall and 
water supply the estimated power is 28 horse power, the efficiency 
being taken at 75 per cent. ‘The proper spee ! of the wheel, calculated 
in acco dance with its diameter and the velocity of the water entering 
its chamber, is 355 revolutions per minute. The diameter of the 
wheel is 223 inches, and the extreme diameter of the case is 4 feet 
Siuches. Fig. 8 represents part of the wheel on a larger scale, to 
show the furm of the vanes more accurately. 

A low-pressure vortex, constructed for another mill near Belfast, 
is represented in vertical section and plan in Figs. 4 and 5. This is 
essentially the same in principle as the vortex already described, but 
it differs in the material of which the case is constructed, ani in the 
manner in which the water is led to the guide-blade chamber, In 
this the case is almost entirely of wood; and, for simplicity, the 
illustrations represent it as if made of wood alone, though in reality, to 
suit the other arrangements of the mill, brickwork, in certain parts, 
was sabstituted for the wood. The water flows with a free upper 
surface, W, W, into this wooden case, which consists chiefly of two 
wooden tanks, AA and BB, one within the other. The water-whe l 
chamber and the guide-blade chamber are situated in the open space 
between the bottom of the outer »nd that of the inner tank, and will 
be readily dis inguished by reference to the tigur.s. The water of 
the head rave, havin been led all round the outer tank in the space 
CC, flows inwards over its edge, and passes downwards by the apece 
DD, between the sides of the twotanks, It then passes through the 
guide-blade chamber and the water-wheel, just in the same way as 
was explained in respect to the high-pressure vortex already de- 
scribed; andin this one likewise it makes its exit by two central 
orifices, the one discharging upwards and the other downwards. The 
part of the water which passes downwards flows away at once to the 
tail race, and that which passes upwards into the space E, within the 
innermost tank, finds a free escape to the tail race through boxes 
and other channels, F and G, provided for that purpose. wheel 
is completely submerged under the surface of the water in the tail 
race, which is represented at its ordinary level at YYY, Fig. 4, al- 





a 


A a a ete 


5 AI I ak oe ED 


ea fi sae 








ENGINEER. 


THE 


Jone 4, 1858. 











4 
3? SR 
Yul iibittiia..* 
| N 
eH 
\ 


“ > ee ANN 


F I 
S Shas j \ y | 
y UNDUE 
tinininieenahsania” i Yaaatian TOMMY we AN SS 


SCALE 


THOMSON’S VORTEX WATER - WHEEL. 


Fic. 4 


Ee ee 


g 


5 


i 
é 


o 
Cc 


Z 


; 
Y 
4 
. 
# 


4 


LSONNN 
Pr 


FT 


Hi 
il i 


& 
ASSEN RN INNS SS 


OF FEET. 
4 





iy al ae 
SiN, = 


ey 
~ Mh. ° 
Hoa aust 


though in floods it may rise to a much greater height. The power of ; 
the wheel is regulated in a sinular way to that already described in 
reference to the high-pressure voriex. In this case, however, as will 
be seen by the figures, the guide -blades are not linked together, but 
each is provided with a band-wheel, H, by which motion is commu- 
nicated to itselfalone In this vortex, the fall being taken at 7 feet, 
the calculated quantity of water admitted, at the standard opening of 
the guide- blades, is 2460 cubic feet per minute, Then, the efficiency 
of the wheel being taken at 75 per cent., its power will be 24 horse- 
power, Also the spe d at which the wheel is calculated to revolve is 
48 revolutions per minute. In connexion with the pivot of this wheel 
arrangements are made which provide for the perf-ct lubrication of 
the rubbing surfaces with clean oil, The lower end of the upright 
revolving shaft enters a stationary pivot box, K through an opening 
made oi! ticht !y hemp and leather packing. Within the box there 
ix asma'l stationary steel plate on which the shsft revolves. Within 
the box, also. there are two oil-chamber-, one si:uated above and 
round the subbing surface of this plate, avd the other underneath the 
plate. A ccnstant circulation of the oil is maintained by centrifugal 
force, which c uses i: to pas~ from the lowere! amber upwards through 
a central oritice in the steel plate, then outwards through a radial 
xroove in the bottom of the revolving shaft to the upper chamber, 
then downwards back to the lowe: chamber, by one or more zrooves | 
at the circu ference of the steel plate. The purpose intended to be 
served Ly the provision of the lower chamber combived with the pas- 
sages for the circulation of the vil, is to permit the oil, while passing 
through the lower chamber, to deposit any grit or any worn metal 
which it may contain, so thar it way be maintaimd clean and may 
be washed over the upper -urface of the steel plate at every revolution 
of the ravial groove in the bottom of the shaft. A pipe leading fom 
an oil cistern L, in an accessible situation, conducts oil to the upper 
chamber of the pivot-box, and another pipe leaves the lower chamber, 
and terminates, st its upper end. in a stop-cock M. ‘This arrange- 
ment allows a flow of 0:1 to be obtained at pleasure from the cistern, 
down by the one pipe, then through the pivot-box, and then up by 
the other pipe, and out by the cock, Thus, if any stoppage were to 
occur in the pipes, it could be at once detected; or if water or air were 
contained in the pivot-box after the first erection, or at an’ other 
time, the water could be removed by the pipe leading to the stop- 
cock, or the air would of itself escape by the pipe leading to the cis- 
tern, which, a3 well as the other pipe, bas a continuous ascent from 
the pivot-box. Certainty may consequently be attained that the 
pivot really works in clean oil. Mr. Thomson was led to adopt the 
nett pe closed round the shaft with oil-tight stuffing, from having 
earned of that arrangement having been successfully employed by 
Kéchlin, an engineer of Muhlhausen. As to the other parts of the 
arrangements just described, he believes the settling chamber with 
the circulation of vil to be new, and he regards this part of the 
arrangements as being useful also for pivots working not under water, 
In respect to the materials selected for the rubbing parts, however, he 
thioks it necessary to state that some doubts have arisen as to the 
suitableness of wrought iron to work on steel even when perfectly 
lubricated ; and he would, therefore, recommend that a smail piece 
of brass should be fixed into the bottom of the shaft, all parts being 
made to work in the manner already explained. Fig. 6 represents a 
part of the wheel on a larger scale, to show the form of the vanes 
more accurately. 

The two examples which have now been described of vortex water- | 
wheels adapted for very distinct circumstances, will serve to indicate | 
the princi»al features in the structural arrangements of these new | 
machines in general. Respecting their principles of action some farther 
explanations may be given. In these machines the velocity of the 
circumfeieuce is made the same as the velocity of the entering 
water, and thus there is no impact between the water and the 
wheel; but, on the contrary, the water enters the radiating conduits 
of the wheel gently, that is to say, with scarcely any motion in 
relation to their mouths. In order to attain the equalisation of 
these velocities, it is necessary that the circumference of the wheel 
should move with the velocity which a heavy body would attain in 














falling through a vertical space equal to half the vertical fall of the 
water, or in other words, with the velocity due to half the fall; and 
that the orifices through which the water is injected into the wheel- 
chamber should be conjointly of such area that when all the water 
required is flowing through them, it also may have a velocity due to 
half the fall. Thus one-half only of tve fall is employed in producing 
velocity in the water; and, therefore, the other half stil remains 
acting on the water within the wheel-chamber at the circumference 
of the wheel in the condition of fluid pressure. Now, with the velo- 
city already assigned to the wheel, it is found that this fluid pressure 
is exactly that which is requisite to overcome the centrifugal force of 
the water in the wheel, and to bring the water toa state of rest at its 
exit, the mechanical work due to both halves of the fall being trans- 
ferred to the wheel during the combined action of the moving water 
and the moving wheel. In the foregoing statements, the eifects of 
fluid friction, and of some other modifying influences, are, for simpli- 
city, left out of consideration; but in the practical application of 
the principles, the skill and judgment of the designer must be exer- 
cised in taking all such elements as far as possible into account. To 
vid in this, some practical rules, to which the inventor as yet closely 
adheres, were made out by him previously to the date of his patent 
The-e rules are given in the specification of the patent. In respect to 
the numerous moditications of construction and arrangement which 
ure admissible in the vortex, while the leading principles of action 
are retained, it may be sufficient here merely to advert—tirst, to the 
u-e of straight instead of curved radiating passages in the wheel ; 
secondly, to the employment, for simplicity, of invariable entrance 
oritices, or of fixed instead of moveable guide-blades; and lastly, to 
the placing of the wheel at any height, less than about thirty feet, 
above the water in the tail race, combined with the employment of 
suction pipes descending from the central discharge orifices, and ter- 
minating in the water of the tail race, so as to render available the 
part of the fall below the wheel. In relation to the action of turbines 
in general, the chief and most commonly recognised conditions, of 
which the accomplishment is to be aimed at, are that the water 
should flow through the whole machine with the least possible resist- 
ance, and that it should enter the moving wheel without shock, and 
be discharged from it with only a very inconsiderable velocity. The 
vortex is ina remarkable degree adapted for the fulfilment of these 
conditions. The water moving centripetally (instead of centrifugally, 
which is more usual in turbines) enters at the period of its greatest 
velocity (that is, just after passing the injection orifices) into the 
most rapidly moving part of the wheel, the circumference; and, at 
the period when it ought to be as far as possible deprived of velocity, 
it passes away by the central part of the wheel, the part which bas the 
least motion. ‘Thus in each case, that of the entrance and that of the | 
discharge, there is an accordance between the velocities of the moving | 
mechanism and the proper velocities of the water. The principle of 
injection from without, inwards, adopted in the yortex, affords another 
important advantage in comparison with turbines having the con- | 
trary motion of the water; as it allows ample room, in the space out- 
side of the wheel, for large and well-formed injection channels, in 
which the water can be made very gradually and regularly to con- 
verge to the most contracted parts, where it is to have its greatest 
velocity. It is as a concomitant also of the same principle that the 
very simple and advantageous mode of regulating the power of the 
wheel by the moveable guide-blades already described can be intro- 
duced. This mode, it is to be ubserved, while giving great variation 
to the areas of the entrance orifices, retains at all times very suitable 
forms for the converging water channels. Another adaptation in the 
vortex is to be remarked as being highly beneficial, that, namely, 
according to which, by the balancing of the contrary fluid pressures 





due to half the head of water and to the centrifugal force of the water | 
| side. The passage is hoped to be regularly accomplished in seven days, 


in the wheel, combined with the pressure due to the ejection of the 
water backwards from the inner ends of the vanes of the wheel when 
they are curved, only one-half of the work due to the fall is spent in 
communicating vis vies to the water, to be afterwards taken from it 
during its passage through the wheel; the remainder of the work 
being communicated through the fluid pressure to the wheel, without 
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any intermediate generation of vis. viva. Thus the velocity of the 
water, where it moves fastest in the machine, is kept comparatively 
low; not exceeding that due to half the height of the fall, while in 
other turi.ines the water usually requires to act at much higher velo- 
cities. In many of them it attains at two successive times the 
velocity due to the whole fall. The much smaller amount of action, 
or agitation, with which the water in the vortex performs its work, 
cau-es a material saving of power by diminisbing the loss necessarily 
occasioned by fluid friction. In the vortex, further, a very favourable 
influence on the regularity of the motion proceeds from the centrifugal 
force of the water, which, on any inerease of the velocity of the wheel, 
increases, and so checks the water supply; and on any diminution of 
the velocity of the wheel, diminishes, and so admits the water more 
freely; thus counteracting, in a great degree, the irregularities of 
speed arising from variations in the work to be performed. When 
the work is subject to great variations, as for instance in saw-mills, 
in bleaching works, or in forges, great inconvenience often arises with 
the ordinary bucket water-wheels and with turbines which discharge 
at the circumference, from their ranning too quickly when any con- 
siderable diminution occurs in the resistance to their motion. 

The first vortex which was constracted on the large scale was 
made in Glasgow, to drive a new beetling-mill of Mesers. C. Hunter 
and Co., of Dunadry, in County Antrim. One of great dimensions 
and power has been titted up for a new flax-mill at Ballyshannon in 
the west of Ireland. It is calculated-for working at 150 horse- power, 
on a fall of 14 feet, and it is to be inypelled. by the water of the river 
Erve. This great river has an ample reservoir in the Lough of the 
same name; so that the water of wet weather is long retained, and 
continues to supply the river abundantly even in the dryest weather. 
The lake has also the effect of causing the floods to be of long dura- 
tion, and the vortex will consequently be, through a considerable 
part of the year, and for long periods at a time, deeply submerged 
under back-water. The water of the tail-race will frequently be seven 
feet above its ordinary summer level; but as the water of the head- 
race will also rise to such a height as to maintain a sufficient differ- 
ence of levels, the action of the wheel will not be deranged or im- 
peded by the floods. These circumstances have had a material 
influence in leading to the adoption in this case of the new wheel in 
preference to the old breast or undershot wheels. Several wheels on 

r. Thomson’s plan have recently been erected, of which we may 
mention one at the Burnside and Cowan Head Mills, Kendal; one at 
Sedgwick Milnthorpe, Kendal; also one at the Islandreagh Bleach- 
green, Dunadry, Antrim; Sion Mills, Tyrone, &c., and their action 
has been highly spoken of. 





Exports or Coat.—According to Messrs. W. and H. Laird’s 
monthly circular, the quantity of coal exported from England to 
foreign countries in the month of April last was 624,775 tons, being 
83,784 tons over the exports of April in the former year. Of the 
624,775 tons, 395,067 went from the northern ports (such as Newcastle, 
Whitehaven, &e.), 23,323 tons from the Yorkshire ports, 113,540 from 
the Severn, and 37,371 from the Scotch ports, the quantity sent direct 
from Liverpool amounting to 55,474 tons. About one-fifth of the 
total quantity was sent to France ; about one-sixth, or 104,777 tons, 
to Germany. 

Eastern Stream Navication Company.—This company propose 
to raise the £220,000 required for the completion of the Leviathan by 
granting annuities of £5 terminable in eight years for a payment of 
£20. They have also decided that the vessel shall be permanently 
employed in the traffic between England and America. Portland, in 
the State of Maine, whence there is a direct communication with 
the principal railways of the United States and Canada, is to be the 
American port, and Holyhead or Liverpool will be selected on this 


| and it is considered that seven or eight voyages out and home may be 
| performed yearly. An estimate is put forward of probable earnings, 
| showing a net profit of £17,700 per voyage. In this it is a 

| the number of passengers each way will be 2,100, and that the fares 
| should be £21, £12, and £6 for first, second, and third class. 
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Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. L., price 20s.; Vol. II, price 16s.; also, Vols. III. and IV., price 18s. 
each ; covers for binding each volume, price 2s. 6d. each, can also be had. 
Orders received by the Publisher, 163, Strand, 


J. W. Z. (Manchester.)—An experiment will no doubt be made shortly, but we 
do not think the nature of it has been dejinitively settled. We cannot say whether 
any suggestion would meet with encouragement, but, were ita good one, it is pro- 
bable it would, You, should address Mr. Haywood, the Engineer to the City 
Commissioners of Sewers, Guildhall. 

E. P. (Newark-on-Trent.)—/J/ you do not claim the principle of manufacturing 
Jarinaceous products from potatoes, which we presume you do not, but only a 
certain process or certain machinery for doing so, and the plan of the patentee 
vou refer to is not the same as yours, you cannot interfere with him; but if the 
plans are the same, or nearly 0, of course his patent is not good. You had 
better write to him and state the facts you have sent to us. You cannot proceed 
Sor infringement until he is actually ing his patent. 

A. A, (Neweastle-upon-Tyne.)— We believe the inventor manufactures engines 
himself, but at what price he can sell them we do not know. You had better 
address him “ Engineer, Folkstone.” There is no prohibition against the use of 
such engines on the turnpike roads. 

Juvents (Manchester)— We should imagine that, with a capital such as you 
possess, your best way would be to get into a respectable engineering establishment 
as partner at home. We doubt whether your knowledge of foreign languages 
would be of much use in the colonies, but, acting occasionally as i 
partner, such knowledge would be of great service. Although our advice may 
look interested, we really think you could not do better than advertise. You owght 
to do well if you get connected with a respectable firm. 

Joints oF Cast-IRon ALe-Coover.—A Subscriber (“ J. P.") inquires what is 
the best kind of joint for cast-iron ale-coolers, having found a difficulty in keeping 
them tight. Perhaps some of our readers can give the information sought. 

A Reaper (Cork).— You must apply to the Secretary of the East India Company, 
Leadenhall-street, stating your qualifications, and forwarding copies of what 
testimonials you can. Your chance of success depends a great deal upon your 
recommendations and the want which may exist at the time of your application for 
assistants, If you know any of the consulting engineers in this country to the 
Indian raihoay companies you had better apply to them also, 

R. T. S. (Whitchurch.)—There is reaily no rule for calculating the power of 
high-pressure engines. No two makers give the same sized engine for the same 
power, owing to differences in speed and pressure of steam. The only way isto 
calculate the actual power from any given data, and then call the nominal power 
one-third of the calculated power. Even when the pressure of steam has been 
defined, as at the Royal Agricultural Society's Shows, the following anomalous 
dimensions have ben adopted—viz., 9}-inch cylinder for 8 horse-power, two 
8-inch cylinders for 12 horse-power, and an 114-inch cylinder for 10 horse- 
power. 





EXPANSION GEAR. 
(To the Editor of The Engineer.) 


Sm,—Since reading the letter of “ Pastime” in your number of 7th 
May, I remember that, being on a visit to Leeds a few months ago, I had 
oceasion to go to Beeston Royds Mill, near Leeds, and saw there an apparatus 
attached to an old engine fulfilling all the diti he requires, and in 
what appeared to me a most plete and ing manner, It is the work, 
I believe, of some Lancashire firm, “ Pastime” need not go far from home 
to see it and satisfy himself of the correctness of what I state. 

Manchester, June 1, 1858. A SUBSCRIBER, 











“ BLACK TOP” FIRING, 
(To the Editor of The Engineer.) 


Sm,—In Tue Enorvzer of 14th May there was a letter on the “ black 
top” method of firing. There is one objection I have to it—that of wetting 
the small coal with water, By an experiment I made I found that small 
coal wetted with water in the manner described in that letter contained 10°7 
per cent. of water. Now, if we suppose 1 Ib. of small coal competent to 
evaporate 7 lb. of water in a good stationary engine boiler, then 100 Ib, 
of dry small coal will evaporate 700 lb. of water, but 100 Ib. of wet small 
eoals contain §9°3 lb. of dry fuel only, 

The 89°3 lb, of dry fuel will evaporate 625°1 Ib. of water’; but 10°7 Ib. of 
water contained in the fuel must first be evaporated, leaving 614°4 Jb. of 
water evaporated by 100 lb. of wet small coal; whereas 100 Ib. of dry small 
coal will evaporate 700 lb, of water. What I want to know is this: will 
the saving effected by the prevention or consumption of smoke by the 
“ black top " method of firing compensate for this diversion of heat which 
L have mentioned? If seme of your numerous readers could give me in- 
formation on this subject, through your valuable paper, they would much 
oblige AN APPRENTICE ENGINEER. 

Kilmarnock. 





Adwvertisencnts cannot be guaranteed insertion unless delivered before eight o’clock 
on Thursday evening in each week, The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. Theline averages eleven words ; 
blocks are chorged at the same rate for the space they fill. 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mk. Bernanp Luxton ; ail other letters and 
communications to be addressed to the Editor of Tuk ENaixeeR, 163, Strand, 
London. 
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METALLURGY OF IRON AND STEEL. 


In referring recently to the formation of an Institute of 
Engineers in South Wales, we took occasion to point out 
the evident deficiency of general principles relating to the 
several operations of smelting and working iron, the want 
of onanimity of opinion among those engaged in the 
management of these operations, as well as the disadvan- 
tages arising from this state of things, and the consequent 
difficulty of introducing any substantial improvements into 
the practice of our iron works. Although the immense 
development of our iron industry was neither overlooked 
nor undervalued, the aid of other influences in addition to 
those which have hitherto been so successful was inferred 
to be necessary for the future maintenance of that industry 
in an equally favourable position as regards other coun- 
tries. It is from the application of chemical science in the 
smelting and working of iron, and from the scientific 
investigation of the changes that take place in these ope- 
rations, that improvement is chiefly to be looked for. These 
changes are almost all of a chemical nature, and it is only 
by means of a thorough knowledge of their details that any 
attempt to modify the working results can be made with 
the probability of success. ‘The specifications of patents 
granted within the last fifty years for improvements in the 
metallurgy of iron are striking evidence of the ignorance 
that prevails as to the real natare of the processes that fall 
within the range of this art. The improvements that have 

effected are chiefly mechanical, and relate to the 
os of prodace rather than to its quality. As Mr. 
Sanderson remarked in his paper read before the Society of 
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Arts, large sums have been devoted to the trial of projects 
of which not a vestige now remains except the incubus of 
sunk capital. The reason of this is simply, that these pro- 
jects were mere blind ventures, mere speculation, destitute 
of any sound basis. The mere empirical knowledge ac- 
quired by the practice of smelting, puddling, &c., cannot, 
except as a matter of chance, lead to any very great 
improvement, for the experience gained, valuable as it is, 
relates only to the particular eircumstances under which it 
is obtained, and does not include that minute knowledge 
which will alone admit of particular results being referred 
to their special causes. 

With regard to this aspect of our iron industry, there- 
fore, we must object to the opinion expressed by Mr. 
Sanderson, that the pre-eminent position of our iron works 
is due to the successful application of scientific knowledge, 
and that the system of iron making presents in itself a high 
degree of perfection. Mr. Sanderson dwelt at much length 
upon the magnitude of our export trade in iron, and upon 
the fact that the production of iron is mach ter in 
Great Britain than in any other continental country, 
amounting, during the last year, to a money value of 
£22.994,671, while most countries which are capable of 

roducing iron, and even those where iron-works exist, 

erive a considerable part of their supply from Great 
Britain. Gratifying as this fact may be to those who take 
an interest in our iron industry, it must not be allowed to 
conceal the real causes of this preponderance, or to prevent 
attention being turned to the questions, whether this state 
of things is likely to continae, and how it may be best 
maintained. It is not necessary merely to consider that, 
while the iron industry of Great Britain may be equal in 

oint of scientific development to that of other countries, 
it is at the same time far more developed practically and 
commercially. 
under which that superior practical development has taken 

lace are likely to be permanent, and exclusively available 
ty ourselves. Hitherto, since the first application of coal in 
smelting iron, with our unusual natural advantages as 
regards raw material, there was ample field for bold at- 
tempts to be made, and a tolerable prospect of numerous 
failures being eventually crowned with success. Add to 
this the advantage of having, by many years, the start of 
other countries where coal exists, and it is not surprising 
that the enterprise, energy, and perseverance which mark 
the English character, should have succeeded in placing the 
iron industry of this country in such a high position. 

At the present time also, and as a consequence of these 
advantages, the iron masters of this country have the 
advantage of greater wealth and practical experience than 
the iron masters of other countries. Nevertheless, com- 
petitors are gradually growing up; in Prussia and Belgium 
iron is largely smelted with coal. ‘These countries, which 
are both of them inferior to our own as regards the natural 
facilities for the production of iron, have entered vigor- 
allity into this branch of industry. Both are steadily 
advancing ; both have increased their production largely 
up to the present time, and are likely to continue to do so. 
The development of the iron industry in these countries will 
necessarily result in the displacement of some portion of 
our exports, unless we can continue to produce so cheaply 
that, as has hitherto been the case, British iron is rendered 
cheaper in the markets of those countries than that pro- 
duced on the spot, notwithstanding the cost of transit, im- 
port daties, Xe. 

In addition to this we find it stated on good authority, 
that we are area losing those natural advantages 
which have so materially contributed to our pre-eminence 
in the industry of iron—that our cheaply worked minerals 
are becoming exhausted, and that more difficult conditions 
are to be met. At the same time the price of labour—so 
much greater here than on the Continent—is steadily ad- 
vancing, and the necessity for improvement in the economy 
of our iron-works is beginning to be admitted on all sides. 
One very important illustration of this want is the waste 
that attends every stage of the conversion of iron ores into 
marketable metal. The large per centage of iron remaining 
in the cinder of the blast furnace, the large amount of pig 
converted into slag in puddling, and the waste in the mill, 
show that much remains to be done towards preventing this 
increase in the cost of production, before the system of iron 
making can be regarded as even approaching perfection. 

As for the quantity of production there is probably little, 
if any, prospect of exceeding what has already been at- 
tained. While a few years since 120 tons per week was 
considered good for a blast furnace, 200 tons is now a com- 
mon make. This improvement has been made by adapta- 
tions and appliances quite within the range of empirical 
knowledge, and of a nature quite different from that which 
is requisite for effecting improvements in the yield of metal 
from the ore, the quality of the product, and the diminution 
of waste in subsequent operations, In like manner the 
consumption of coal in smelting has been largely reduced. 
It has been calculated that a ton of coal onght to make a 
ton of iron, but this is far from being generally the case, 
although in some few instances it may be realised. 

The kind of knowledge requisite for introducing substan- 
tial improvements into iron industry is to be looked for 
only from the study of the subject at the iron works, where 
the chemist may have every opportunity of observing the 
several operations as actually practised, and of bringing to 
bear upon them the special knowledge which he possesses. 
As professedly scientific institutions go in this country, 
nothing much beyond an indirect influence can be expected 
from them in this direction ; our young school of mines is 
fully occupied with instruction, and even the investigation 
of iron ores, for which Mr. Blackwell contributed so 
liberally both material and funds, progresses with weari- 
some tardiness. Hence it is gratifying to find the desire 
for scientific cultivation of iron metallurgy felt and ex- 
pressed by those engaged in the practice of the art, and it 
is to be hoped that there will be a general concurrence 
among iron masters in the endeavour to give a new impetus 
to our iron industry by the cultlvation of the scientific 
questions that it involves. 

That suchja course is unquestionably necessary at the 
present time will be sufficiently evident from the returns 
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relating to the export of iron to various countries. The 
chief consumption of British iron of every description isin 
the United States :— 


Pig Iron, Bar Iron. Steel. Hardware, 

Tons, ons. Tons, Tons, Cwt. 

1855 ...... 58,102 ..00 195,294 1,036... - = 

NP assene 58,500 ..00 227,475 13,719 .... 8,480 4 
It appears, therefore, that, in 1855, the ae of pig 
iron exported to the United States was one-fifth of the total 


export, and in 1856 one-sixth, while in both years the 
quantity of bar iron exported to the United States amounted 
to one-third and the unwrought steel to two-thirds of the 
total quantities exported. In 1856 the British hardware 
exported to the United States amounted to one-third of the 
total quantity exported. 

From these facts it is obvious what would be the influence 
exercised upon our iron trade by the development of iron 
industry in the United States, to an extent at all propor- 
tionate to the natural resources of that country. Our North 
American colonies likewise absorb large portions of our 
exported: irom. At the same time, these countries possess 
me facilities for the production of iron,—coal in abun- 

ce, rich and pure iron ores, and in many parts inex- 
haustible supplies of wood. Almost the only thing required 
is labour, and it can hardly be supposed that, with the 
possible profit to be derived from the preduction of iron on 
the spot, this requisite or some substitute will not soon be 
obtained. 

The quantities of iron, &e., exported to the Australian 
colonies and India, likewise constitute considerable items 
of export returns, and both these countries possess great 
natural facilities for the production of iron. The latter 
especially might furnish large quantities of the steel, or of 
that kind of iron requisite to produce steel. ‘The successful 
introduction of a method of making steel in those countries 
might not only render us independent of Sweden and 
Russia for our supplies of iron-for that purpose, but might 
eventually do much damage to our hardware trade. One- 
half nearly of the hardware exported from this country is 
consumed by America, Australia, and India, about one-third 
going to the United States, and one-sixth to Australia, 
India, and other parts of America. 

Taking all these cireumstances into consideration, it 
may fairly be concluded that, although the realisation of the 
results above referred to may be indefinitely deferred, still 
it is not safe for the British iron-master or steel worker to 
rest ia fancied security upon the supposed exclusive capa- 
bilities of this country for the production and manufacture 
of iron, and for that reason to disregard any attempts to 
advance the methods of production and working to the full 
limit of our resources both materia] and intellectual. It is 
true many are engaged in the endeavour to invent and make 
improvements connected with the metallurgy of iron; but it 
is to be feared that in most instances there is a deficiency 
of that combination of practical experience and scientific 
knowledge by which alone we can hope to arrive with any 
certainty at real and valuable improvements in the art of 
working iron, Of the great number of projects that have 
recently been brought forward in scientific journals, or as 
the subject of patents, and attracted for awhile public atten- 
tion, there is not one that has yet been proved to be success- 
fulin practice, or which, with the exception of Mr, Bessemer’s 
method of making cast-steel, is being tried on a working 
scale, The method proposed by Mr. Sanderson does not ap- 

pear to differ essentially from that of Mr. Bessemer, except 
in so far as he limits it to the refining of the iron. In this re- 
spect, too, it bears much the same relation to Mr. Martien’s 
method of refining as that method bears to Mr. Bessemer’s 
method of making cast steel of malleable iron. Mr. Bes- 
semer, Mr. Martien, and Mr. Sanderson, agree in using for 
the entire or partial decarbonization of the pig iron some 
substance that will furnish oxygen to burn out the carbon, 
This is in principle no advance upon the most primitive re- 
fining forge. ‘The inventions in each instance consist simply 
in the precise mode of doing the same thing—i. e., burning 
out the carbon. Mr. Martien proposes to burn out only a 
portion of the carbon and silicon, consequently his* inven- 
tion is merely a substitute for the present method of re- 
fining. Mr. Bessemer proposes to burn out either the whole 
of the carbon so as to obtain malleable iron, or to leave only 
enough to render the metal steel, and his invention is, 
therefore, a substitute for puddling. Both inventors effect 
these results by the same means, i.e., forcing currents of 
air through the melted metal. Mr. Sanderson’s invention 
resembles Mr. Martien’s in having for its object the refining 
of pig iron, but differs from it, as well as from Mr. Bes- 
semer’s, in the means by which this effeet is produced, 
viz., the use of some substance which, by its decom- 
position, will furnish oxygen. Upon the face of the 
matter it is very difficult to perceive the advantages of any 
one of these plans over the other, or over the usual methods 
of refining and converting pig-iron into malleableiron. All 
of them unquestionably share the defect of being applicable 
only to the working of iron that is free from sulphur and 
phosphorus. These substances, which are so fatal to the 
characters of iron, even when present only in very minute 
proportion, cannot be separated by any one of the above 
methods of applying oxygen for burning out carbon from 
pig-iron, so far, at least, as experience has hitherto been 
obtained. Silicon may be entirely burnt out, carbon also, 
to any required extent, but if the pig contains sulphur or 
phosphorus, these substances, so far from being separated, 
are actually increased in proportion, owing to the oxidation 
of some of the metal. Consequently the application of Mr. 
Bessemer’s method for making malleable iron is limited to 
such iron as does not contain these substances. Iron of 
this kind is, however, too costly to admit of this method of 
conversion, being substituted for puddling, in which opera- 
tion phosphorus and sulphur are, to a large extent, elimi- 
nated from the metal. For making steel, however, there is 
every probability that his invention will prove valuable, 
because the value of the product will bear the use of more 
costly raw material, which, like Swedish iron, is free from 
sulphur and phosphorus. 

In Mr. Sanderson’s method, however, as puddling is not 
dispensed with, the separation of sulphur and phosphorus 
would be effected in the course of that operation, as usual, 
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The advantage of the method as stated by Mr. Sanderson | time in our intercourse with the East, for while passengers 
appears to consist in effecting a saving in the puddling | were conveyed between Alexandria and Suez by railway in 
operation, the waste amounting only to two-and-a-half to | eight hours, it would require at least double that time for 
four per cent., instead of ten or twenty per cent., as is | vessels going to India to pass through the canal, for they 
generally the case. It is difficult to perceive the rationale ' must coal either at Alexandria or Suez. In conclusion he 


of this, for such a result involves the conversion of pig iron 
into malleable iron without any loss by oxidation of iron, 
for the carbon and silicon, &c., in average forge pig, will 
vary from two to five per cent. 

Mr. Sanderson’s method appears, however, still more 
remarkable on account of his statement that sulphate of 
iron is to be used as the material for affording oxygen, in 
refining the pig iron. How this can be done without intro- 
ducing sulphur into the iron there is at present no means 
of understanding, and in the absence of any statement as 
to the composition of the iron that is stated to have been 
operated upon satisfactorily, according to Mr. Sanderson’s 
method, it is impossible to do more than form conjectures 
consistent with the known chemical relations of iron, of 
the substance with which it is contaminated, and the ma- 
terials to be employed for separating them. 

It is very essential indeed in all experiments as to the 
working of iron, and in the trial of new inventions relating 
to this subject, that precise details should be given as to the 
quality and composition of the metal operated upon, and 
also of the product obtained. There is a sufficiently con- 
stant relation between the good or bad quality of iron or 
steel, and the presence of certain substances, such as 
sulphur, phosphorus, silicon, &c., to admit of the inference 
that these facts are closely connected ; and as the refining 
of pig iron, as well as its conversion into malleable iron, are 
essentially chemical operations, it is absolutely necessary, 
in order to judge fairly of any new method of conducting 
those operations, to be in possession of exact chemical data 
as to the beginning and end of processes. It is very seldom 
that these data are given, and there is great reason for 
believing that ifthey were sought for by inventors and ex- 
pecenentem, there would be fewer remarkable schemes put 
orward for public consideration than we have, reluctantly, 
been compelled to listen to lately in connexion with the 
metallurgy of iron. 


THE SUEZ CANAL. 


THE Suez Canal again became the subject of a rather 
lengthy parliamentary debate last Tuesday evening, on the 
motion of Mr. Roebuck, “ That, in the opinion of this 
House, the power and influence of this country ought not to 
be used in order to induce the Sultan to withhold his assent 
to the project for making a canal across the Isthmus of 
Suez.” ‘The subject was discussed both as a political and 
as an engineering scheme; and, as it is probable that it 
will be long before it is again brought before the notice of 
Parliament, from the large majority by which the motion 
was negatived, it may be well to glance at the opinions 
expressed in taking at least a temporary farewell of the pro- 


ject. It has been long known, and much wondered at by 


many, that the late Premier has entertained the strongest 
objections to the undertaking, both on political and practical 
grounds; and, of course, no one will be surprised to learn 
that the noble lord’s hostility to the project continues to 
the present hour, although it is satisfactory to know, from 
Tuesday’s discussion, the precise nature of his lordship’s 
objections. It appears that Mr. Roebuck, in common with 
many other inquisitive mortals, has for some time past 
been endeavouring to ascertain the reasons which have 
induced Lord Palmerston to object to the proposed scheme, 
and Mr. Roebuck stated that he had inquired of everybody 
upon the point, but that no one could give him the infor- 
mation he sought. Upon this, Lord Palmerston asked why 
Mr. Roebuck had not inquired of him, and said, “ his mode 
of proceeding reminded him of the old story of the man 
who told another that he had been looking for him all the 
world over for the last two years: the simply reply to 
which remark was, ‘ Why did you not come to Swansea? I 
have been there the whole time.’” Now, although we are 
by no means the friends of circumlocution, we must pardon 
Mr. Roebuck for not having adopted the course suggested 
by his lordship, for it would probably have been one the 
very least likely to succeed, inasmuch as it is by side winds 
that the real opinions of statesmen are more frequently 
arrived at, than by those which travel in a more direct 
course. 

But we must proceed to give the substance of the debate. 
The arguments of the proposer of the resolution were, that 
facilities of transit from one part of the world to another 
were beneficial to the whole human race, and that what 
was beneficial to the world at large must be so to England; 
but more than this that the separate interests of England 
would be promoted by the formation of the Suez Canal, as it 
would facilitate the intercourse between Europe and Asia. 
Mr. ™. Gibson, Lord John Russell, and Mr. Bright, argued 
for the motion, and Mr. Gladstone put it to the House 
whether there were bond fide political grounds for opposing 
a commercial project which would be a great benefit to 
mankind, and considered nothing would be less for the in- 
terests of England than to oppose, on political grounds, a 
scheme advantageous to the world. 

In opposition to the motion, Mr. Stephenson denied that 
the construction of the canal was physically possible, and 
supported his view of the case by the opinions of both the 
Austrian and French Commissioners, who, in conjunction 
with him, had reported upon the project in 1847. They had 
based their observations on the supposition that an artificial 
Bosphorus could be formed between the Red Sea and the 
Mediterranean from a presumed difference of level between 
the two seas of 30 feet. This difference had now been 
proved not to exist, and the consequence would be, that 
any water communication between them would be a mere 
ditch, and not a canal, as no current could be maintained 
along it. Mr, Stephenson stated that the late Mr. Rendel 
didnot support the scheme as now proposed, neither did Mr. 
Maclean, and he believed all English engineers agreed with 
them. He pointed out the difficulties of cutting a canal 80 
miles long through a desert, with no fruits or fresh water ; 
and said he had travelled on foot the whole distance, at 
least over all the dry land, and had carefully considered 
“the subject. He denied that there would be any saving of 


trusted that the project would not be attempted at all, or 
at least with English money, as he considered it would be 
an abortive scheme, and ruinous to its constructors. Mr. 
Fitzgerald, Mr. J. Ewart, the Chancellor of the Exchequer, 
Mr. Drummond, and others, spoke in opposition to the 
motion, and Lord Palmerston considered it “one of the 
greatest bubbles ever attempted to be imposed on the 
credulity and simplicity of the people of this country.” He 
considered that although it would be a bold thing to say 
that, at a great sacrifice of money and human life the canal 
might not be cut, as a remunerative enterprise the scheme 
was neither more nor less than a bubble. He reiterated 
the opinion of Mr. Stephenson that the passage along the 
canal would be slower than by railway; and stated that 
the Sultan was as much, and even more, opposed to the 
project than the British Government, and explained that 
the political reasons for that opposition were the main- 
tenance of the independence and integrity of the Turkish 
Empire, and the connexion between Egypt and Turkey, 
which, were the canal formed, might more easily be broken 
than was now possible. Besides this he did not consider 
it was desirable to open a communication between the 
Mediterranean and the Indian Ocean, which would be at 
the command of other Powers and not at ours. He con- 
sidered the object of the resolution to be to obtain a partia- 
mentary title to a scheme the shares of which are not 
marketable, and hoped the House would not lend itself to 
any speculation of the kind, or agree to a resolution which he 
maintained was at variance with the interests of England. 
To all this we have little to add, except that we feel 
tolerably well satisfied that the expense of constructing a 
canal across the Isthmus of Suez would prevent any possi- 
bility of its paying as a commercial undertaking; and 
although we cannot attach so much importance to the poli- 
tical reasons which are assigned as sufficient to warrant the 
Government in opposing the scheme, as those who have put 
them forward, yet, that in a case of this kind, we think it 
would be absurd to go upon the broad, though admirable 
principle in its way, of benefiting mankind, without having 
regard to the individual interests of England. At the 
same time, we cannot understand how Mr. Stephenson 
makes out that no time would be gained by ships passing 
through the canal, if formed; for he appears to take no 
notice of the time necessarily required to transfer merchan- 
dise from vessels to the railway trucks, and back into 
vessels for transmission to India. Of course, the gain to 
passengers would be nothing, and it is not likely that they 
would avail themselves of the canal, if made, except indeed 
emigration ever set towards our Indian possessions, which 
is not very likely to be the case. The difficulties in €n 
engineering point of view are, it must be confessed, neither 
few nor insignificant, at the same time ~ are, we are 
convinced, not insuperable; and the fact of there being no 
difference of level in the two seas, the idea of which was 
always a mystery to us, would render it most expensive to 
establish anything like an adequate current along the canal 
to prevent its being rapidly filled up. Of course, the old 
plan of making every ship tow a dredger in its wake, might 
do something to keep the water in agitation; but for all 
this, unless some artificial means were adopted to raise 
the level of the water at one end by pumping, nothing 
could prevent the rapid deposition of mud along the canal. 
How many years it would take to block it up, it may be 
difficult to say, but setting aside all political considerations, 
which we think should not be neglected, we consider the 
enormous cost of carrying out the project will, in the pre- 
sent age, at least, deter even the most enthusiastic specu- 
lators from investing their money in the undertaking ; and 
although, as engineers, we are sorry to be obliged to bid 
farewell to such a promising piece of professional practice, 
for the sake of the commercial community we are not dis- 
posed to quarrel with the majority of 228 against Mr. Roe- 
buck’s motion. 


CIVIL SERVICE SUPERANNUATIONS, 


THE civil servants of the Crown, under which designation 
are included nearly all the persons who serve in the offices 
of the Treasury, the Privy Council, the Committee for 
Trade, the various Consulates, the business departments of 
the Army and Navy, the Customs, the Inland Revenue, Xc., 
have for years been anxiously seeking to obtain important 
changes in the Acts of Parliament by which their super- 
annuation allowances are regulated. Their efforts have 
had a two-fold object, being designed first to secure the 
entire abolition of all deductions from their salaries no 
account of such allowances; and, secondly, to get rid of 
the grievous anomalies which pervade the practical opera- 
tion of the existing regulations. On the 15th February, 
1856, the Chancellor of the Exchequer (Sir G. C. Lewis) 
and Mr. Wilson introduced a bill into the House of Com- 
mons, the provisions of which, or some of them, we shall 
notice hereafter. On the 19th of the same month, a com- 
mittee of the House of Commons was appointed “to consider 
the existing regulations respecting the grant of superan- 
nuation allowances to persons who have held civil offices in 
her Majesty’s service.” This committee consisted of the 
Chancellor of the Exchequer, Sir Francis Baring, Lord 
Stanley, Mr. Gladstone, Sir Henry Willoughby, Mr. Roe- 
buck, Mr. Henley, Sir Stafford Northcote, Viscount Monck, 
Mr. Macartney, Mr. Rich, Mr. Robert Palmer, Mr. Vincent 
Scully, Mr. Seymour Fitzgerald, and Mr. Osman Ricardo, 
and to it the Government bill was referred. The report of 
the committee, together with the voluminous evidence taken 
before it, and numerous appendices bearing upon the sub- 
ject, was printed by order of the House on the 7th July, 1856. 
On the 10th of November of the same year, Her Majesty 
issued a warrant for the appointment of a commission to 
inquire into the subject. This commission was composed of 
Viscount Monck, Lord Belper, Sir Edward Ryan, Sir Alex- 
ander Yo Spearman, and T. M. Weguelin, Esq. ; and on 
the 15th of May, 1857, their report, with elaborate appen- 





dices, was presented by command to both Houses of Par- 





liament. Towards the latter end of the last session of 
Parliament, Lord Naas introduced into the House of Com- 

mons a bill, which became law, and by which the abolition 
of all deductions from salaries on account of superannuation 
allowances was enacted, to the great and general delight of 
the civil servants, who, we believe, offered Lord Naas a 
handsome acknowledgment of his arduous and successful 
labours on their behalf. On the 26th March of the present 
year, the Commissioners made a supplemental report to the 
Treasury, completing their views of the matter, and this 
report having been presented to Parliament, Sir James 
Elphinstone, on Thursday, the 20th ultimo, inquired 
whether the new Government were prepared to bring in a 
bill this session in accordance with its suggestions. Mr. 
Hamilton, in reply, stated that a measure had been prepared 
+ saa the subject, and he hoped to lay it on the table of the 

ouse immediately after Whitsuntide. Mr. Gladstone 
inquired whether a readjustment of salaries would be 
embodied in the proposed measure; but Mr. Hamilton 
could not state what its details were. 

The question, the modern history of which, in so far as 
legislation is concerned, we have thus rapidly sketched, 
is one of great importance, ‘affecting, as it does, the declin- 
ing years of thousands of mechanical and clerical men. The 
measure of Lord Naas, although of a most sweeping cha- 
racter, was a very simple one, and one which every intelli- 
gent civil servant was happy to see carried into law. As it 
provided merely that every salaried servant should hence- 
forth receive annually a sum which the Government had 
habitually taken from him, the most patriotic gentleman in 
the service of the nation could very well afford to submit to 
it. But the contemplated measure will be of a very differ- 
ent complexion. It is designed to raise the emoluments of 
some, and to diminish those of others, and for this reason, 
if for no other, will occasion jealousy, envy, remonstrance, 
resistance, strife. In the royal dockyards, for example, an 
amount of opposition will be felt (if not manifested) which 
some of our readers would find it difficult to comprehend. 
Even among men and officers of the same trade or profes- 
sion unaccountable contentions and animosities spring up! 
We recollect that when, some years since, many of the 
shipwrights were advanced to a Lister class, and received 
sixpence per day more than the others, such an extreme 
amount of dissatisfaction was engendered that the 
Admiralty were compelled to abrogate the privilege. But 
between persons of different professions, especially between 
the mechanical and clerical officers, a spirit of jealousy and 
hostility is much more frequently indulged. If proof of 
this were needed, it would only be necessary to divulge 
some curious facts connected with the organization of the 
late royal dockyard battalions. In this matter, we believe, 
the mechanical officers had just cause to complain; for, 
instead of regulating military ranks accurately accordin;, to 
salaries, the authorities gave almost universal precedence to 
the clerks, giving commissions to the most juvenile of 
them, and withholding them from mechanical officers of 
mature age; and where the latter received commissions, 
they were almost invariably brought in subordination to 
clerks of far inferior salaries. But whatever may have been 
the cause of the complaints that were made, and the ill- 
feelings that existed, the fact of their occurrence remains, 
and may be taken as an example of many such that have 
transpired. 

Let us now point out some of the anomalies to which we 
have referred ; and in doing so we shall confine ourselves 
to those which are independent of the system of making 
deductions from salaries, and which, therefore, remain un- 
affected by Lord Naas’ Act. For the sake of clearness, and 
in order to prevent our illustrations from taking too wide a 
range, we will further limit ourselves to the civil servants 
employed in our dockyards, with whom indeed, as mechani- 
cal men (many of them), we have legitimately most to do 
in THE ENGINEER. During the past financial year, ending 
April 1857, several superannuations of dockyard officers 
have taken place, and present examples of the evil we are 
discussing. At Portsmouth dockyard, Mr. Bulford, a fore- 
man of rope-makers, who had spent fifty-four years in the 
service—thirty-three as a workman, and twenty-one as an 
officer—retired at the age of seventy-four. His salary at the 
time of his retirement was £200, and the amount of the 
superannuation awarded to him was £85. At about the 
same time Mr. Wharton, a clerk in Sheerness dockyard, 
who had spent but fourty-six years in the service, re- 
tired at the age of sixty-two years. His salary was 
£230, and his superannuation £203 10s.! Thus, for eight 
years less service, the clerk received £118 10s. more per 
annum than the mechanical officer, although their salaries 
differed but by £30, and although the mechanical 
officer was twelve years older than the clerk, and therefore 
likely to require it for a much shorter period. Let us 
take another example: Mr. Harding, an inspector of ship- 
wrights, of forty-eight years’ service, was superannuated at 
Chatham, on £60, at sixty-eight years of age, and from a 
salary of £125; whereas Mr. Holmes, a clerk of fifty 
years’ service, was superannuated at Portsmouth, on 
£233 15s., at seventy-one years of age, and from a salary of 
£255. Thus, for two years more service, the clerk received 
£113 15s. per annum more than double the sum received 
by the mechanical officer of one-half his salary, their ages 
differing but by three years. Again: at Devonport Dock- 
yard, Mr. D. G. Dent, clerk, was superannuated at the age of 
twenty-seven years, after eleven and a quarter years 0 
service, on account of premature physical infirmity, and he 
is awarded £52 10s. per annum, his salary having been 
£210; while at Sheerness yard, Mr. W. Usher, who retires 
at the age of sixty-six years, after fifty-one years 
of service (including apprenticeship), and who leaves a 
salary of £125, has awarded to him as his reti ring allow- 

ance £56 5s. only. Here the clerk receives almost the 
same allowance for eleven and a quarter years as the 
mechanical officer receives for fifty-one years, although 
their salaries differed but by £60. Mr. Dent was physi- 
cally infirm, and Mr. Usher, as we happen to know, was 
almost blind. Skould each live to the same en | 
seventy years—(and it is quite possible for them to do so 
Mr. Dent will receive £2,257 10s. in consideration of eleven 





and a quarter years of service, and Mr, Usher will receive 
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£225 in consideration of more than four times that period 
of service. 

The preceding examples relate to civil servants of differ- 
ent classes, and are, we doubt not, sufficient to account for 
much of the agitation which we referred to at the outset. 
There are, however, even worse features in the existing 
oer than have yet been referred to; for it often happens 
that an officer’s promotion is made a ground for reducing 
his superannuation allowance. A leading man of ship- 
wrights, for instance, is entitled to a pension of £34 per 
annum. But if, after twenty years of service, he is promoted 
to an inspectorship, and retires after fulfilling the duties of 
that office for three years, the retiring allowance is but 
£25. After five years it becomes £28; but not until ten 
years of service in the higher office is it made equal to the 
leading man’s allowance. 

’ In order to explain these anomalies, it will be necessary 
to examine the regulations of the service. ‘The civil ser- 
vants in the dockyards may be divided into three classes. 
The first class consists of artificers and workmen on day 
pay, to whom the Admiralty award pensions varying from 
ten pounds to thirty-four pounds a-year. The second-class 
comprises inferior officers, such as inspectors, some fore- 
men, measarers, and others, receiving yearly salaries from 
£85 to £200. No one can be appointed to the 
second-class without having previously passed -through 
the first, where he must have been a workman for 
three years, and a leading man for the same time. 
The pension of a person of the second-class is calculated 
from a meer tbl 5 scale, called the scale of fortieths, com- 
bining the terms of service in the first and second-class, and 
giving a result much below that which would be given by 
the ordinary rate of the civil service. If a person rises 
from the second to the third class of officers—a superior 
class, receiving salaries of £200 and upwards—his super- 
annuation will still be calculated on the scale of fortieths, 
so far as regards the years which he passed in the two in- 
ferior classes, and on the ordinary scale only as respects 
the period during which he has been in the third-class. It 
is not necessary to publish the absurd and injurious scale of 
fortieths ; suffice it to say, it is from it, and from its pre- 
posterous application, that all the painful contrasts and 
wrongs before pointed out have sprung. 

The Royal Commission which sat at the end of 1856, 
recommended, beside the abolition of all deductions on 
account of superannuation, the six following measures :— 
First, the adoption of a new scale of retiring allowances, 
identical with one which was suggested by the committee 
of the House of Commons, in 1856: the allowance was to 
commence at ten-sixtieths of the salary ofter ten years’ 
service, and, advancing by equal increments of onc-sixtieth 
each year, reach its maximum of forty-sixtietls, at the end of 
forty years. Second, the reduction of the age of voluntary re- 
tirement from the public servicc from sixty-tive to sixty years. 
Third, the adoption of compulsory retirement at the age of 
sixty-five,exceptincertain special cases. Fourth, the applica- 
tion of a special scale of superannuation to certain officers re- 
quiring professional knowledge, and the power of applying 
a special scale to other individual cases where, on the first 
appointment, it may appear, for special reasons, to be 
proper. Fifth, the bringing under the ordinary rules of 
superannuation, of various offices and departments which 
have hitherto been treated as execptionable cases, so as to 
secure, as far as may be practicable, a uniformity of system. 
Sixth, the authorisation of the Government to award gra- 
tuities or pensions, in certain cases, on the retirement of 
civil servants not entitled to any allowance, and to regulate 
the compensation awarded on the abolition of offices. 

In respect of the first of these measures, the bill of Lord 
Palmerston’s Government displayed greater liberality than 
the Commissioners subsequently advised. It provided that 
the superannuation allowances should be in the following 
proportions :—To any person who had served ten years and 
upwards, and under eleven years, an annual amount equal 
to sixteen-sixtieths of the annual salary and emoluments of 
his office ; for eleven years and under twelve years, seven- 
teen-sixtieths of such salary and emoluments ; and in like 
manner a further addition of one-sixtieth in respect of 
each additional year of such service, until the completion of 
a period of service of thirty-four years, when the annual 
allowance of forty-sixtieths of the amount of the salary 
might be granted; and no addition should be made in 
respect of any service beyond the period of thirty-five years. 
The great excess of these allowances above those afterwards 
suggested by the Commission will at once be seen. An 
inspector of shipwrights, who under the existing regula- 
tions would receive, after thirty-four years of service in all, 
£37 10s., would receive £71 on the scale of the Commis- 
sioners, and £83 on the scale of the Government Bill. 

It becomes, therefore, a matter of much interest to ascer- 
tain what scale Lord Derby’s Government propose to adopt, 
and the presentation of their bill to the House of Commons 
will be anxiously awaited. It is certain, however, that 
whatever the scale may be, much dissatisfaction will 
inevitably be felt, because the assimilation of the allowances 
granted to all classes must of necessity lead to the reduction 
of the grants which have for years been anticipated by 
many. Besides this, there are several other cognate consi- 
derations which require elucidation, but these we must 
reserve for a future occasion. 


. 
PEOPLE'S COLLEGES. 


Tr is one of the most gratifying signs of the times that men 
seem universally awaking to the claims of labour. All 





kinds of things are being provided for working people by 
all classes of the community. The Dissenting teacher who 
lectures on subjects intended to attract the notice of the 
labouring masses is imitated, if not exceeded, by the most | 
venerable of our High Church corporations, which throws 
open its time-honoured edifice to the rush of busy thousands 
whom it addresses through the medium of ennobled church | 
Rigetearion, or by the mouth of its most able preachers. 

ne 


day a marchioness is found giving gentle counsels to | 


thousands of her colliers, and the next the working miners | 
invite the Government mine inspector to detail to them his | 
experiences in the shape of a public lecture. People’s | 


parks are springing up in all directions, and where they do 
not yet exist noblemen vie with each other in throwing open 
their beautiful grounds for the gratification of the working 
thousands. Even Manchester, where men work harder, 
perhaps, than anywhere else, gives upa week annually 
that her labourers may forget their toils, and exchange the 
musty workshop for the blue sky above, and the bright 
flowers below. Ina thousand other ways society demon- 
strates that she will no longer allow devotion to hard labour 
to put men beyond the pale of human sympathy, or con- 
demn them to a social ostracism. 

The most hopeful phase of this changing opinion is in 
relation to education, the true emancipator from social 
slavery. And if the popular tendency in this respect means 
anything, it means that the people are no longer to be 
satisfied with those miserable modicums of knowledge 
which have been doled out to them under the fear of revo- 
lutionising society, by throwing the gates of knowledge 
wide open before the world. If there be one notion that is 
more disgraceful to the head or heart of its possessors than 
all others—if there be one opinion that stands pre-eminent 
in falsity, and redolent of mischief, above all beside, it is 
that crawling, little-minded sentiment that seeks to keep 
a class prostrate by denying to it the inspiration of know- 
ledge; and by locking up from it the accumulated stores of 
wisdom—our heir-loom from a former age. It would be 
incredible, were it not an undeniable fact, that any man 
could be conceited enough and foolish enough to act such a 
part. It relieves us, however, to think that this evil spirit 
is exorcised, or that at least a potent voice has commanded 
him to come out, and he is wallowing, foaming in the last 
agonies of dispossession. 


We have been led into this train of thinking by the intel- ' 


ligence of the general spread of people's colleges—the most 
hopeful sign of our times. Last week such an institution 
was organised in Salford; this week a similar institution 
has been founded in Warrington. The latter instance has 
features about it of an unusually interesting and encour- 
aging character. It is not disfigured by any of those traces 
of gross imitation, nor is its permanence jeopardised by any 
of those symptoms of educational amateurship which we 
have been pained to notice too frequently in similar insti- 
tutions. Like the prosperous School of Art in that town, 
it is the outgrowth of its own public school system, and is 
itself but an expansion of the institution out of which it 
grows. We have little faith in exotics, and infinitely 
prefer a little life to a world of patronage. We do not 
endanger our character for prescience in predicting for a 
People’s College, that is, the development of local educa- 
tional effort, and the next gradational step in the expansion 
of a public school, a future of permanent and widening 
uscfulness. 

And we would this example of Warrington were more 
typical of the general movement ; but we regret to know 
that in too many instances a false and destructive policy 
has dwarfed our pablic schools, and repressed rather than 
expanded their internal vigour. Had a more generous 
policy governed, we are confident that, with no resources 
but those they possess in common, many would ere this, 
under the management of superior minds, have emerged 
from the common mass, and would have supplied the intel- 
lectual vitality that should have regenerated their neigh- 
bourhood. Nor would they have been alone in the march of 
which they were the vanguard Sympathy, selfishness, 
bigotry, must have followed in the train, and swelled and 
magnified the triumph. Hada wise management gene- 
rally aided the development of our public school system, a 
hundred such institutions would at this hour have been 
ready to expand in higher usefulness, and to form the basis 
and nucleus of people’s colleges. 
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THERE is no branch of engineering art in which certainty 
of result is more desirable than in naval and military | 
engineering. A failure in the undertakings of the civil | 
engineer is often, indeed, a most serious evil, as we have 
lately seen in the case of the Atlantic cable machinery, for 
example, which has entailed upon the company the loss of 
thousands of pounds, and upon society the loss, for one year 
at least, of all the advantages which spring from electriccom- 
munication between distant nations, But such losses as 
these appear almost insignificant when contrasted with the 
evils which may in the future result from failures in the 
machinery of war. The adoption of ill-devised ordnance, 
or inefficient projectiles, or defective ships, or too vulnerable 
defences, would, under many conceivable circumstances, 
deprive us at a stroke of our mastery upon the seas, and let 
in upon us a flood of foreign invasion. 

And while the efficiency of our weapons is thus of para- 
mount importance, the opportunity of testing them under 
appropriate conditions but seldom occurs, especially in the 
ease of naval ordnance. The late war with Russia 
afforded the first favourable occasion that had transpired 
for many years, and we have, of course, many inducements 
to hope that another will not soon present itself. For 
these reasons we return to Captain Dahlgren’s work, 
according to the intimation given in our former paper, 
with the view of discussing those practical questions which 
were incidentally illustrated in the Black and Baltic Seas 
in 1853-5. In doing so, we shall, of course, carefully abstain 
from introducing topics which, however interesting as 
matters of history, have no scientific bearing. It may be 
desirable, however, to mention that Captain Dahlgren 
exhibits, in the political portion of his remarks, a strong 
bias in favour of the Russians and against the Allies, and a 
strange forgetfulness of memorable events, the recollection 
of which would have changed his opinions. For example, 
he bitterly reproaches the Turkish Admiral for not having 





been better prepared to resist the attack of the Russians at 


Sinope, altogether ignoring the fact that the Russian 
Government had solemnly declared to us that they 
would act purely upon the defensive until the pending 
negotiations were ended. And, again, he says the pes 
affair “ was the assumed basis whereon the Allies i- 
cated the necessity of ordering their fleets into the Black 
Sea ;” as if so vile a breach of faith were not amply suffi- 
cient to justify the movement. It is fortunate that Capt. 
Dahlgren is a professional and not a political author. 
This battle of Sinope— 
This blood-red blossom of war with a heart of fire 


with which the late war burst forth, presents a most strik- 
ing example of the power of explosive shells, This will 
appear from a short narrative of the facts relating to it. 
The Turkish squadron at the port consisted of seven frigates, 
one sloop, two corvettes, two steamers, and two transports, 
and was anchored parallel to the shore, which was curved 
semi-circularly. Five land batteries covered the ships. 
The Russian squadron of attack consisted of two lines, one 
composed of the Marie, the Constantine, and the Tschesma 
(all 120-gun ships), under Vice-Admiral Nachimoff, and 
the other of the Paris, Tri Sviatitelee, and the Rotislaff (also 
all 120-gun ships), under Rear-Admiral Novosilsky. The 
whole bore down under sail to within about half a mile of 
the Turkish vessels, which were obscured by fog and rain. 
At the distance mentioned they cast anchor, and the anchors 
were scarcely down when the Turkish squadron and shore 
batteries opened fire, considerably damaging the spars of 
the Russian ships. The fire, however, was s ly re- 
turned, and within five minutes the Constantine silenced 
one of the batteries, and blew up the frigate near it with 
shells. This was rapidly followed by the Blowing up of a 
second frigate by the Paris, and before long the Turkish 
fire slackened and ceased. Three frigates were in flames, 
the two transports were sunk, and the town was on fire in 
two places. The Russian loss was 34 killed and 230 
wounded. We need not pursue the details of the action. 
The great facts are, that the Turks, who had no shells 
whatever, and no solid shot of greater calibre than 
24-pounders, were, with extreme rapidity, overpowered, and 
their fleet, to a great extent, consumed by fire ; and that 
the Russians produced these results mainly, at least, by the 
aid of their shells and shell-guns; for General Paixhans, 
writing in the Moniteur of February 21, 1854, tells us that 
the Turkish officers were unanimously of opinion that the 
shells caused the conflagration of most of the ships. The 
lessons taught by such facts are of the utmost ey 
and are so plain that we need not stay to deduce them. 

The next operation which demands notice is the attack 
made upon ( Meas on the 22nd of April, 1854, by the com- 
bined English and French fleets, to avenge the insult 
ofieved by the Governor of the port to an English flag of 
truce sent on shore from the Furious. Odessa was de- 
fended by six batteries, mounting, according to the Governor, 
General Osten-Sacken, 48 guns in all, these being distri- 
buted over two moles jutting out into the sea, at right 
angles to the coast. the attack was made by steamers, 
which took up positions to the north of the northern mole, 
at 2,000 yards, thus = the whole of the guns on the 
southern mole ineffective. Further, the nearest battery, 
which carried 24-pounders only, was unable to do mach 
injury at the above distance. Indeed, when the Samson, 
which opened the battle, having got near to the buoy mark- 
ing the Russian range, was struck by the enemy, the shot 
actually hit a man without injuring him, and oy oe at 
his feet, while the red-hot shot which struck the Vauban 
(French), rolled down between her frame timbers, and thus 
set her on fire. The eight attacking steamers played inces- 
santly upon the battery with shot and shell for some hours, 
and when the ineffective fire of the latter began to slacken, 
the launches of the fleet rowed in and, by means of rockets, 
set the shipping lying within the mole in flames. This, 
shortly afterwards, led to the explosion of the magazine, with 
which the defence of the northern mole terminated, and 
after which the allies leisurely destroyed everything against 
which they chose to send in their shot, shells, and rockets. 
Thus the long 56 and 68-pounders and the 10-inch 
shell guns enabled the fleets to destroy the defences of 
Odessa almost unmolested. The Russian General said of 
the action :—“ The enemy, taking advantage of the heavy 
calibre of his guns, and particularly of his Paixhans of 68 
and 96, kept for the most part out of range.” And the 
French Admiral, in his official report, said :—* The calibre 
of our guns was larger than that of the enemy’s battery, and 
our aim better than theirs.” Here, again, the lesson taught 
is apparent and impressive ; for although the ships en 
were nearly six hours in silencing the inferior batteries, it 
is manifest that the place was put entirely in the power of the 
fleet, and would have been so, however small might have 
been the number of the long-range guns on board it. Land 
defences are, beyond all question, utterly unable to cope 
successfully with vessels armed with ordnance of greater 
range than their own. 

Of the siege of Bomarsund, which comes next in order, 
the most remarkable feature was the utter overthrow of the 
Russian notion, that large blocks of granite will effectuall 
and continuously resist the battering of shot and shell. It 
was found that 16-pounder shot and some French bombs 
completely dislocated the massive masonry, and that the 
English 32-pounder shot breached a granite tower at more 
than 950 yards. The French have always admitted the 
incapability of any kind of masonry to withstand heavy 
shot at moderate ranges, but we are less teachable, and at 
the present moment, although much uneasiness is felt at 
the attitude of our Gallic neighbours, our Channel islands 
are defended by batteries of granite, and of granite only. 
It must not be supposed, however, that granite structures, 
whatever may be their strength, split and crumble en | 
under shot. Sir Howard Douglas may be quoted wii 
advantage upon this point. He says (4th edit. p. 376) :— 

Authentic information, for the accuracy of which the author 
vouches, enables him to state that, with respect to the effects of the 
solid shot on the granite, with which the walls (at Bomarsund) were 
faced, the French guns made no impression on the blocks when they 
were struck perpendicularly in the middle of their faces; nor did the 
shot fired from the more powerful 82-pounder British guns split the 
granite when so struck ; but, when the blocks were hit by the latter 
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near the edge, or on a joint of the masonry, they were displaced, the 
joints penetrated, the wall shaken; and this not being backed with 
solid masonry, but filled-in with rubble, the mass was thrown down 
and a practicable breach formed. ‘This successful operation is very 
generally, but erroneously, stated to have been effected by the fire of 
the ships, and is even strongly held up as a proof of what ships can de, 
and ought to attempt, alone, elsewhere. But the results of the 
experimental firing at the remnant of the fort which, unless the pre 

vious firing of the ships during the attack was ab-olutely harmless, 
must have been somewhat damaged, and moreover shaken, by the 
blowing up of the contiguous portions, do not warrant this conc'usion, 
even should the attacking ships be permitted, like the “ Edinburgh,” 
to take wp, quietly and coolly, positions within 500 yards, and then 
deliberately commence and continue their firing, without being fired 
at! 

This testimony, added to other which we have received 
from officers who watched the proceedings at Bomarsund, 
impresses us with the folly of dealing rashly and indiscri- 
minately with the great question of ships versus stone 
walls. The truth does not lie in extremes in this matter. 
Undoubtedly such walls must fall before a sustained fire 
from a moderate distance, if that can be had; but undoubt- 
edly, also, it would be extremely perilous to carry a fleet 
within the fire of stone forts, for any great length of time, 
unless the vessels are either armed with a shell-resisting 
mail, or provided with a propelling power, by the aid of 
which they may, if need be, retire out of range. 

We pass by the bombardment, assault, and capture of 
prt sed sla: Fy on the Kamschatkan peninsula, in which, 
as the principal batteries were taken in reverse by bodies of 
men landed from the fleet, no important facts were de- 
veloped, and come to the naval cannonade of the southern 
forts of Sebastopol. This operation was resorted to, it will 
be remembered, for the purpose of effecting a diversion on 
the 17th Oct. 1854, when the siege batteries of the allied 
armies opened fire. ‘This diversion was requisite to relieve 
the left attack from the guns of the forts, of which the 
Quarantine battery enfiladed the French with effect. The 
admirals, therefore, stood in to engage these forts, and were 
compelled to direct their fire not only against those com- 
manding the attack, but also against others within the 
range of which they were of necessity brought in taking up 
their positions. We shall not detail all the circumstances 
of the action, but select such as will contribute to the ex- 
tension of our practical engineering knowledge. The whole 
operation was conducted by the ships of both the English 
and French fleets under steam alone, those which were 
without steam-power having been towed into and out of 
action, and manouvred while under fire, by steamers 
lashed to their sides. This position was adopted for the 
towing steamers in preference to the more common position 
of steam tugs, in advance of the vessels towed, that their 
machinery might not be directly exposed to the fire of the 
forts. But it was found—and the result is a very instructive 
one—that great difficulty was experienced in turning the 
ships thus propelled ; and Sir Howard Douglas tells us an 
entire hour was vainly expended in seeking to turn the 
Britannia from one position into another. ‘The lesson to be 
drawn from the fact is, that no ship should be sent in 
against batteries, under ordinary conditions, unless she be 
— with a propelling power of her own. The same 
esson is taught stil] more emphatically by the circumstance, 
that the delay occasioned by the towing operation rendered 
the entire cannonade nugatory, and all the blood spilt by the 
allies a worthless sacrifice, since the French siege batteries 
were silenced before the first ship approached the Russian 
works. Had each ship been furnished with a screw 
propeller of her own, the French General would not have 
seen his batteries so soon overpowered, aud would not have 
written despairingly in his journal, Les flottes n’ont pas 
encore pu appareitler. 

The absence of all disaster, in connection with the machin- 
ery of the steamers, is a most remarkable feature of this con- 
test, particularly when the peculiarly disadvantageous 
circumstances of some of the ships are considered, ‘The 
Agamemnon and Sanspareil, for example, for a long time 
sustained not only the direct, steady, and incessant fire of 
Fort Constantine, but also the terrible plunging fire of the 
Wasp Battery, which, from the heights above, rained down 
an awful torrent uponthem., Yet we are not informed that 
the engines of either of them were injured. The fact is one 
which neither engineers nor seamen would have ventured 
to predict, and which entirely falsifies the expectations 
which both so often expressed in the early days of steam- 
ships of war. 

But although the engines escaped, the vessels themselves 
proved fearfully vulnerable to hot shot and to shells. The 
Albion, the Queen, the Agamemnon, and other ships, all 
were set on fire repeatedly, and some of them were of 
necessity towed out to sea in consequence. In other 
respects, however, the fire from the shore proved far less 
destructive than many would have anticipated. The 
Agamemnon, notwithstanding that she was frequently on 
fire, lay opposed for five hours to one of the heaviest sea- 
forts in existence, with two tiers of casemates, was struck 
by 240 shot and shells, and yet drew off finally with the 
very small loss of twenty-nine killed and wounded, and 
with her armament unimpaired. She appears, however, to 
have been more fortunate than some of her companions 
who were near her. 

Another point, which well deserves remark in these days 
of smoke prevention, is the impediment offered by the 
smoke of the steamers to the combatants on both sides. 
“ The fire of both ships and forts would have been more 
fatal,” says Captain Dahlgren, “had it not been for the 
extravrdinary accumulation of smoke, which is noticed in 
every account of the action, particularly as no ship was 
within point blank range, and more or less elevation of the 
guns was, therefore, required.” This “ extraordinary 
accumulation” in all probability arose from the over-coaling 
of the fires in order to secure the extra power which the 
steamers were required to exert in towing the heavy line- 
of-battle ships. At any rate, the stokers of the royal navy 
are a class particularly liable to produce such a result, 
when required to keep up an unusually large supply ot 
steam. The presence of the excess of smoke will pro- 
bably account for the random character of the Russian fire, 
evinced by the different degrees to which the attacking 
vessels suffered. The enemy’s aim was evidently baffled, 
and the smoke-cloud doubtless became their target. 


The object of the bombardment of Sweaborg is stated by 
Admiral Dundas to have been “limited to such destruction 
of fortress and arsenal as could be accomplished by means 
of mortars ;” and it “formed no part of the plan to attempt 
a gencral attack by the ships on the defences,” which were 
supposed to be incapable of reduction by the force at his 
disposal. Captain Dahlgren represents this mortar attack 
as immensely destructive of the shore buildings generally, 
but ineffective against the fortifications. He says :— 


The mortars and heavy pivot guns poured an incessant storm of 
shel!s on Sweaborg, and all around it, firing and destroying every 
building within range, but with little effect on the defences or on the 
powder magazines, which resisted to the last. except some old Swedish 
magazines on Gustafsvard, which proved too weak to endure the re- 
peated shocks of the heavy bombs. Four lots of charged shells were 
stored there: about noon one of them was ignited by a bomb; the 
others soon caught, and the whole four exploded in rapid succession, 
exhibiting a most imposing appearance. . . . The destruction of 
buildings, private and public, about Sweaborg, appears to have been 
very great; but the damage to fortifications, batteriee, guns, and 
large magazines, was insignificant. 

The Russians estimate that 21,000 shells were thrown 
into the place, many of which weighed 2501b. The latter 
estimate is too great, since the English 13-inch shell weighs, 
with its charge of powder, 207 lb. only, and the French 
27 cent. shell very much less. 

All remember the representations which were made after 
the action, respecting the want of endurance in the mortars. 
In our judgment this could only have arisen from infe- 
riority of the metal of which they were cast. Certainly 
good pieces should not have failed after two days’ practice 
only. Captain Dahlgren tells us that in recent proofs he 
has seen a piece weighing seven tons stand 200 rounds of 
shells, twice the weight of a 68-pounder shot, without 
bursting, and that another of like description looked nearly 
perfect after 1,000 rounds. Two others, weighing four tons 
each, looked pretty well after 1,600 and 1,700 rounds. In 
Mr. Mallet’s work on the physical conditions involved in 
the construction of artillery, he considers, as many others 
have done, that the mischief resulted from rapid firing. 
But this view is not received by many who are conversant 
with ordnance practice, and Captain Blakely, of our own 
Artillery, has expressed an opinion to the effect that quick 
firing alone does not injure guns. 

The Kinburn expedition is chiefly remarkable from the 
fact that in it floating batteries, with iron armour, were 
first taken into action, and with good effect. They were 
hulled repeatedly by shot—one of them, it is said, sixty- 
seven times—without any other effect than that of dinting 
the iron plates, at the most to a depth of 14 inches. They 
were, however, several times damaged by shells entering 
their ports, a contingeney which no modification of strue- 
ture can be expected to avoid. As the subject of iron 
defences for ships is likely to receive further experimental 
illustration shortly, we shall not pursue the investigation 
of it at present. 

There is but one other conclusion deducible from the 
events of the late war to which we will here make refer- 
ence, and that is, that in the defence of coasts and harbours 
neither forts alone, nor ships alone, but the two combined, 
should be relied upon. The introduction of steam propul- 
sion into the war navies of the world has provided them 
with the means of passing land batteries with such speed 
and certainty that they may with safety enter many of the 
best defended ports almost with impunity. There can be 
no doubt that had not the Russian commandant at Sebas- 
topol resorted to the extreme and costly expedient of sink- 
ing a fleet at the entrance of his harbour, the allied ships 
would have dared “the deathfal-grinning mouths of the 





fortress,” and carried their devastating fires into the very 
heart of the city. And there can be no more doubt that 
we have not a single harbour in England into which a hos- 
| tile steam ficet might not pass almost unbarmed, but for 
| the wooden walls which would resist their progress. Once 
| more, then, we are brought to approve of the policy of 
| Lord Derby's Government in organising powerful Channel 
; squadrons for home defence, and we trust that, whoever 
| may succeed to power hereafter, no foreign potentate will 
lever be tempted to make a descent upon our coasts by 
the absence of such truly British bulwarks. 


THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA, 


MOUTHS OF THE LEA. 
(Continued from page 395.) 


Tur arch of Bow Bridge is elliptic, of about 63 feet span and 
8 teet height above the cill of the waste weir discharging into 
the Three Mill’s head, below the level of which the water is 
about 7 feet 6 inches deep in the middle and 5 feet 6 inches at 
the sides of the stream, on the upper side of the bridge. These 
dimensions would enable this bridge to pass 279,000 cnbic feet 
per minute, without any rise in the water, and 350,000 cubic feet 
after a rise of only 30 inches ; whence we find, that although it 
is only equal to passing one-fifth of a heavy rainfa_, .t could have 
accommodated 75 per cent. more water than is said to have 
passed per minute through the Four Mills Locks during the 
height ot the October flood. 

Between this bridge and the Four Mills’ Locks there are 
two other bridges at the Three Mills. One is an iron-girder 
bridge, of only 42 feet span of the girders, and 38 feet between 
the abutments of the piers; 9 feet 6 inches headway, and 12 
feet depth of water in the centre; but can only pass, according 
to circumstances, about 215,000 to 245,000 cubic feet per minute ; 
so that we must take this, rather than Bow Bridge, as the gauge 
of bridge water-way for “the old river” from the upper delta. 
This bridge, we believe, was built by and is under the charge of 
the Navigation Commissioners. 

The other bridge has been recently erected for the London, 
Tilbury, and Sheerness Railway, which it carries over the Old 
River and Bow Creek, being continuous over both just below the 
confluence of the Chaunel Sea River witb Bow Creek. Each pier 
is composed of a double row of iron piliars; and one of these 
piers has been placed nesrly in the centre of the old river, but 
cannot be said to be any obstruction either to the navigation or 
to land floods, as this bridge can pass nearly, if not quite as 
much water as Bow Bridge, and, like it, could, if requisite, be 
improved by cleaning out and deepening the channel. 

Between 100 and 150 yards north of the Three Mills’ Bridge, 








the Navigation Trust has, somewhat recently, put in an overflow 
weir, of about 60 feet in length, to which we have before al- 
luded, and which is an important and considerable assistance to 
the Three Mills’ head ; inasmuch as it virtually includes in their 
storage all the water above the level of the cill of this weir, 
which the tide or a freshet may bring into the Lea proper, or 
“old” river, as it is often called. As, however, it delivers into 
the Three Milis Back River, we fear that during floods it must 
prove a serious inconvenience to the City Mill, for reasons which 
we will state when treating of its working effects. 

From the foregoing facts we have the following comparisons of 
the relative passing-power of these last bridges to that of the 
final gates—all in their present state, First, that the apertures 
at West Ham Abbey Mill are equal to 55,000 cubic feet, although 
the Channel Sea Bridge has never beeu known to pass above 
37,000 cubic feet per minute, even under the pressure of its 
highest heads; that is, when the whole neighbourhood has been 
inundated ; and we may add here, what we ought to have men- 
tioved before, viz., that this bridge can barely be equal to 20,000 
cubic feet per minute, even with the channel as full as it 
can be without overflowing. Secondly, that although the 
Three Mill’s gates can only pass about 70,000 cubic feet, 
the Harrow, Peggs’ Hole, and City Bridges could carry 
160,000 cubic feet in their present state, or more than 
double that which the Three Mills’ apertures could do; and 
as, were the old part of the City-bridge taken down and rebuilt 
to suit the new part, it could itself easily pass 175,000 cubic feet 
per minute, it is obvious that this slight expenditure alone would 
render these three bridges equal to nearly 300,000 cubic feet per 
minute, or more than four times the present gate-power at the 
Three Mills. Thirdly, that Bow Bridge and the new Railway 
Bridge are ample, and the ‘bree Mills Bridge nearly so, to pasa 
as much water as the Navigation Trust can let off through their 
present locks; and they state positively that they have found 
these locks quite adequate hitherto to all the water which cau 
reach them. Fourthly, that the total of the present areas of 
the bridges gives us about 425,000 cubic feet per minute, equal 
to about ove-fourth of the rainfall, and that 30 per cent. of 
even this is lost in consequence of the Clannel Sea Bridge, which 
is the most inefficient, contracting the discharge of the rather 
more efficient gates at Abbey Mills; whilst the Turee Mills’ gates 
neutralise the more efficient flow through the Harrow, Pegg’s 
Hole, and City Bridges. Fifthly, that therefore we have only 
as yet found that the Abbey Mill gates are equal to the water 
that can get down to them, so that we must go higher up to 
lovk for the obstructions which keep it back from the others, 

On the north side of the turnpike road there is a channel or 
canal for the purpose of admitting barges to and from the upper 
mills, as they have never been able to pass at the Three Mills, 
and could uot have got through the bridges if they had. This 
channel, running at right angles with the others, reaches from the 
Old River to the Three Miils Wall River, just above Harrow 
Bridge. Passing in its way the Pudding Mill and City Miil tails, 
and by several other establishments, it enables the Four Mills’ 
Locks to draw ty a certain extent from these other streams; 
though this effec is necessarily crippled by a lock on the west 
side of Marsh G te Lane, which goes up by the Pudding, or as 
it is now called (or, perhaps, rather wished to be called) “ St. 
Thomas's” Mill. This lock is only 18 feet wide, and about 7 
feet deep. The gates look towards the Old River, and prevent 
the water in it, but in it only, from being ground down by the 
Three Mills during their daily operations. 

Proceeding along this channel we come, after passing the lock, 
to the Pudding Mill, which for some considerable time has 
ceased to be a water mil], having two steam engines, one of 
which has been erected where the water wheel formerly stood. 
This mill has never had anything like adequate means of passing 
flood water, the only attempt at such a thing being a sluice of 
about four feet wide by five feet deep, the culvert from which, 
instead of being carried straight through to the channel in front, 
is turned at a rectangle into the wheel-race immediately after 
passing the wheel, so that it must at all times have been im- 
possible to work the wheel when the sluice was in action; in 
addition to which a discharge from the sluice must be immensely 
lessened by this monstrous distortion of the culvert, The last 
wheel, we believe, was ten feet six inches wide, but must have 
been put in by some one who did uot understand hydraulics, 
and in the place of one or two smaller wheels, for which the 
tailways were evidently originally intended. There are two of 
these tailways, the larger six feet six inches wide, the less four 
feet six inches wide, and both about six feet high, with semi- 
circular arches, so that, if clear below, they ought to be capable 
of passing about 14,000 cubic feet per minute, which is all that 
can be passed at this mill at present, as these, being the only 
outlets, entirely govern the discharge. The pier between them 
must have seriously impeded the tail-water from the last wheel, 
although only about fifteen inches wide. 

By throwing these apertures into one, however, and carrying 
the culvert from the sluice straight through—all which might 
be done at a comparatively small expense—it would be quite 
possible to pass upwards of 30,000 cubic feet per minute, when 
requisite, or two and a haif times the present amount. A 
sluice-gate swinging inwards might also be introduced, so as to 
admit and retain the tidal water for their engines and for the 
benefit of the Oid Waterworks and the City Mill, which is still 
driven by water power. 

Passing on, now, to the City Mill, which is used for grinding 
all kinds of drugs, chemicals, &c., we find it with a wheel 
fourteen feet wide, twenty-four feet diameter and, unlined, so 
that, with a good head and an empty tail, it might be capable 
of giinding through from 8,000 to 10,000 cubic feet of water 
per minute. This, however, is, and can be but rarely the case 
in floods, on account of its delivering into the City Mill Pool, 
which at such times must soon become more or less 
choked with back water, because the discharge from their 
own flood-gates which they are obliged by the marsh bailiff to 
open, setting dead across the west channel out of it, effectually 
checks a flow through that, whilst the current from the Old 
Waterworks, running straight at the mouth of the east outlet, 
must not ogly stop any current through it, but tend to re- 
place any small quantity which may manage to creep away 
through Pegg’s Hole Bridge, in spite of the rush from Harrow 
Bridge, which must check it also, as we have before stated. On 
the west side of this mill-head is a pair of half-skeleton gates 
about 15 feet wide by 5 feet depth of closure, which, when opened, 
ought to pass something more than 35,000 cubic feet of water 
per minute towards the City Bridge, making, with the 14,000 
trom the Pudding Mill, about 50,000, which wiil either force itself 
through the City Bridge, by raising a head, or check the outflow 
by creating a backwater, or both, though most probably the latter, 
ou account of the check, which we feel certain the less impeded 
currents down the Three Mills Wall river and over the waste 
weir of the Navigation Trust, must create to a full flow through 
the Three Mills Back river. If we be correct in this last opinion, 
a superabundant flow from the Pudding and City Mills would of 
course have a tendency to still further bead up the City Mill 
pool, and might, possibly, ultimately succeed in discharging 
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itself through Pegg’s Hole Bridge, or, possibly, through the lock 
into the old river, although this would be a result we are 
far from looking for. ‘ihe floodgates at this mill are now very 
old, and in sad want not only of being replaced by a new pair, 
but of having the half-lock in which they work, and which is 
now principally composed of wood, properly rebuilt of stone 
or brick—probably brick, with stone quoins, chases, &c. This 
affords an excellent opportunity of having the work done effi- 
ciently, which we do not consider it would be, unless the 
cill be at least 2 feet lower than at present, and the aperture 
25 feet wide. This would enable them to pass about 90,000, or, 
with a slightly increased head, pos-ibly 100,000 cubic feet per 
minnte, which would be as much as the channel above would 
probably be capable of passing. The proprietors of the will 
would also find themselves the greatest gainers, because these 
larzer gates would afford an increased facility to the influx of the 
tidal water, upou which they are constantly dependent for their 
mill-power. 

We come next to the site of the Old Waterworks, and find 
there awheel 15 ft. wide and about 17 ft. in diameter, which 
used to work three 12-in. and three 9-in. pumps, all 5 ft. 
stroke, but which have been out of work some years, and, with 
the exception of the wheel itself, have all been dismantled and 
removed. The wheel still stands in its piace, and can be worked 
for the purpose of letting off water. On the west side of the 
mill-head there is a pair of half-skeleton tidal floodgates, which 
are better placed than those at the City Mill, as they deliver 
their water less obliquely to the direction in which it comes; in 
fact, straightforward, so that there is little, if any, loss of 
momentum. ‘These gates being of very nearly the same propor- 
tions as those at the City Mill, the same calculations of the quan- 
tity of water dischargeable, and the same suggestions of the 
necessity fora new half-lock and gates and for their dimensions 
will be sufficientiy accurate for our present purpose, There is a 
notice-board on these premises, stating that they are to be let, 
and which, from its appearance, seems to have been some time 
in its present position ; but we have also heard a rumour that 
the East London Waterworks Company, to whom they belong, 
also entertain an idea of readopting them as a station for forcing 
their water forward by steam power. Be this, however, as it 
may, we believe that the amount of tidal water available is in- 
sufficient, remuneratively, to work any powerful machinery 
unassisted by a fresh-water supply, which, except during freshets, 
is not now to be had, in consequence of the creat quantity 
absorbed by the necessities of the Waterworks Company and the 
Navigation Trust; so that steam power must be used here if 
any should become requisite. From the wheel and floodgates 
the channel turns round to the westward, and, after rnnning 
nearly parallel with the road for about 230 yards, at a distance 
of from 25 to 40 yards offit, so as to leave « convenient space 
for yards and wharves between them, it turns round again to 
the southward, through Harrow Bridge, receiving at its angle 
the channel from the city Mill Pool. 

As Harrow Bridge is more than equal to any quantity of 
water which the present apertures at the Old Waterworks can 
send to it, it ought to be possible to grind from 8,000 to 9,000 
cubic feet through per minute in addition to the 35,000 cubic 
feet from the gates, were the Three Mills’ gates capable of causing 
a sufficient exhaust, which, so far as these three upper mills are 
concerned, they evidently are not, the upper mills being at pre- 
sent, collectively, equal to 100,000 eubic feet as against the 
70,000 passable by the Three Mills’ gates, and this independently 
of any discharge from the overfluw weir of the Navigation Trust, 
so that ifthe Three Mills’ gates be still uublameable, we have 
yet to find the obstructions.—Nous verrons. 

Be there obstructions, however, or not, we consider that we 
have even now already clearly and incuntrovertibly established 
the necessity for au immediate supply of further gate-power 
at the Three Mills, which, we advise, should be commenced by 
the introduction of a well-designed and well-executed half-lock. 
at least 25 feet wide, or a pair of half-locks similar te those at 
the Four Mills, and with a cill from 25 to 30 in. below the cill 
of the present tide gates, which would enable them to pass 
altogether about 200,000 cubic feet per minute, and with which, 
and the other alterations we have mentioned, she effects of the 
next high flood might be waited for and carefully watched. 
The benefits to themselves and the upper mills from the in- 
creased storage of tidal water would be at once apparent. 

At a Court of Sewers, held in the Court-house at Ilford, on 
the 16th of April last, two memorials were presented to the 
Commissioners by the inhabitants of Stratford and its neigh- 
bourhood, to which we will direct our early attention; but from 
one of which, signed by “‘a long list of the principal inhabit- 
auts,” we at once quote the subjoined paragraph, in order to 
show how important the public service is which we are endea- 
vouring to render by this article. They say :—“ That the fre- 
quent recurrence of these inundations for a long period of years 
has brought many of ourselves and others before your honour- 
able court with our complaints, hopiug that some effective 
measures would be adopted to prevent a recurrence of evils so 
widely destructive and distressing.” 

Does not this clearly prove that our estimate of the “ gate- 
power” of the Lea is very near the truth, and show, beyond 
all cavil or dispute, the greatness of the necessity which is 
crying for that relief which it will be positively wicked to 
delay or refuse? Talk of sanitation, indeed! Why, were Old 
Father Thames “ cribbed, cabined, aud confined” in the way 
that the river-god of the Lea is, he would, sans cérémonie, assert 
his supremacy by taking the first opportunity of washing away 
aimost half of the metrupolis, inciuding Beigravia, maugre its 
cecupation by our ci-dévant legislators.—Verbum sat. 
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Grants of Provisional Protection for Six Months. 

596. Aaron Lester, Coventry, Warwickshire, “ Improvements in weaving 
ribbons, fringes, trimmings, and other narrow fabrics."—Petition recorded 

- 22nd March, 1858. 

768. JEAN Baptiste Bigsuycke and Josgru Van Lanvvyt, Brussels, “ An 
improved process fur separating the vinous and amylaceous principles 
from vegetable substances.”—/ elition recorded 9th Ap. il, US58. 

804. Mako ANTOINE FraNcois MeNNons, Rue de l’Echiquier, Paris, ‘* Im- 
provements in obtaiuing motive power, aud in apparatus connected there- 
with.”—A communication,— Petition recorded 14th April, 1858, 

prt rn Drroey, Quai } Wp ee bene “ Improvements in instru- 

and apparatus applicable to photographie purposes.”— Petition 
vecorded 20th Apri, 1868. * Mt. ator 

896. Wituiam Ryper, Bulton-le-Moors, I e, “ Imp in pre- 
paring moulds and moulding boxes for casting metal or other materials.” 
—Petition recorded 23rd April, 1858. 

904. ALEXANDER SOUTHWOOD STocKER, Wimpole-street, Cavendish-square, 
Middlesex, “ Improvements appertaining to articles to be affixed to bouts 
and shoves, and to the feet of animals, and in the machinery and means 
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‘ employed for iucing the same.”— Petition recorded 24th April, 1858. 
932. BERNARD DRUEKER, High-street, Whitechapel, London, “ Improve- 
meuts iu making shirts.” 


933. Davin Eowako HuGues, New York, United States, ‘‘ Improvements in 


the means of, and apparatus for, transmitting signals and electric cur- 
rents.”—Pditions recorded Mth April, 188. 


987. Witu1am Cuark, Chancery-lane, London, “‘ Improvements in separating 
and in otherwise treating matters in a state uf fusion, and in apparatus 
for the same,.”—A commuuication from Alphonse Anthelme Antoine de 
Rostaing. - Petition recorded 3rd May, 1858. 

990. WitttaM Henry Mokarisox, Nottinghamshire, ‘‘ Improvements in 
mseans or apparatus employed in the manufacture of bonnet and cap 
fronts, rouches, and such like articles of millinery.”— Petition recorded 4th 
May, 1858. 

994. Ricuarp Suarp, Lowther-street, Liverpool, Lancashire, 
ments in pianofortes.” 

998. Tuomas Prestox, Nottinghamshire, “ Improvements in 
facture of cut pile fabrics, in warp machines.” 

1000. Joun Lawson aud itomMAs Ropinson, Leeds, Yorkshire, ‘ Improve- 
ments in machinery for heckli g and dressing flax, and other fibrous sub- 
stances.”—/'etilions recorded Sth M -y, 1858. 

1004. Marcus Davis, Lyon’s-iun, Middlesex, “‘ Improvements in carriage 
wheels. and in means of retarding their motion,” 

1006, Joszru Wurriey, Leeds, Yorkshire, *‘ Improvements in the manu- 
facture of irov, wh.ch impr ts are also licable when obtaining 
other metals from their ores,” 

1003. Epwarv Joun Scorr, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in the manufacture of boots and shoes.” 

1010. THomas Woop Tuacker, Derby, Derbyshire, “Improvements in the 
construction of the finger-ends of pianoforte, organ, and harmonium 
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keys. 

1012. Joun Casey and James Ilua@ues, Spitul-square, London, ‘‘ Improve- 
ments in looms for weaving velvet ribbons.” 

1014. Wittiam Cuark, Chancery-lane, London, ‘* Improvements in ‘ bitts’ 
for horses bridles.” —A communication 

1016, Henry Jackson, Park-street, Leeds, ‘‘ Improvements in machinery 
for dressing and cleaning flax, hemp, and other fibrous substances re- 
quiring like treatment.”— Petitions recorded 6th May, 1858. 

lvls. Joseeu Buxnert and Josern Groree Bunyett, Deptford, Kent, 
“ Improvements in ste&m-engines.” 

1020, Joun Castiz, Grantham, Lincolnshire, “Certain improvements in 
brakes used for retarding the motion of carriages on ordinary roads ” 

1024. JAMES JOHN Fikip, Paddington, Middiesex, ** Improvements in evapo- 
rating or in extracting moisture from liquids, and from substances in a 
liquid state, and in apparatus to be employed therein.” 

1026. Wittiam Epwarvo Newton, Chancery-lane, London, “ Improvements 
in the construction of fire-grates for furnaces, stoves, and other fire- 
places.”—A communication. 

1028. CuakLEs Lorren, jun., Clerkenwell, Middlesex, and NatnanteL For- 
TESCUE TayYLor, Stratford, Essex, ‘‘ Improvements in means or apparatus 
employed in measuring and in regulating the flow of gas and other fluids.” 

1030. Tuomas Brown, Ebbw Vale, and Davip Brown, Cwmbran, Monmeouth- 
shire, ‘* New or improved machinery for filing or smoothing the ends of 
fish-;lates, rails, wrought iron railway cha.rs, and other articles made by 
sawing bars transversely.” 

1082. Wittiam Cuark, Chancery-lane, London, “ Improvements in appara- 
tus for sharpening saws,”—A communication,—/‘etitions recorded Fth 
Moy, 1858. 

1033. Joun Tnomas Ronson, Hugh-street, West Pimlico, “ Improvements in 
sheet-flue and tubular boilers,”— A communication. 

| 1034. AurreD Vincent Newron, Chancery-lane, London, ‘‘ Improvements 
m machinery for manufacturing paper.”—A communication. 

1035. WiLtiam Epwarp Newrow, Chancery-lane, London, “ Certain improve- 
ments in grinding circular saws.”—A communication. 

1037. GrorGk Day, Old St. Pancras, Middlesex, *‘ An improved self acting 





| 1039 CHARLES FrEDER.C Vassenot, Essex-street, Strand, London, * Im- 

| provements in the manufacture of umbrellas and parasols.”—A communi- 

cation from Piérre Theophile Trocard, Cauderon, Bordeaux, Frauce. 

1041. WittiaM Henry Obey, Liverpool, Lancashire.”—Improvements in 

umps.” 

1042. ase Cuanuton Forster, Great Tower-street, London, “ An im- 
provement in the manufacture of bricks and slabs fur preventing damp in 
the walls of houses and other buildings.” 

1043. Isaac Lowruian BeLt, Newcastle-upon-Tyne, “‘ Improvements in the 
manufacture of iron.” 

1044. Jacques Marik Epovarp Masson. Rue des Fossés St Thomas, Evreux 
(Eure), F.auce, “ Improvements in diving apparatus,” 

1045. Ropert WILLAN and Danie Mitts, Blackburn, Lancashire, ‘‘ Im- 
provements in machinery or appar.tus for drawing in, twisting, or loom- 
ing textile materials.” 

1046. WinLiam Garnett Tayior, Ashby-de-la-Zouch, Leicestershire, “ Im- 
provements in covering the rollers employed in spinning cotton and other 
fibrvus materials.” 

1047. Joun Bevrorp Pim, Newington Butts, and Cuarurs Payne, Ber- 
mondsey-street, Southwark, Surrey, *‘ Improvements in recovering useful 
matters from oil or floor cloth, tarpaulin, American leather cloth, and 
other like substances,” — Petitions recorded 10th May, 1858. 

1043. Pierro Aprartul, Paris, Rue Constantine, ‘‘ A machine applicable for 
picking and choosing out corn.’ 

1049. Joze Luis, Welbeck-street, Cavendish-square, London, “ A mechanical 
washing apparatus for iron ore and other matters.”— A communication, 
1050, Grorek Henny CressweEuL, Devonport, Devonshire, “ limprovements 

in pads and apparatus for inkiug stamps.” 

1051. Joun Hexry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in madder dyeing "—A communication from Robert Patterson, Phila- 
delphia United States. 

1052 Epwarp Fainsurn, Kirklees Mills, Mirfield, Yorkshire, *‘ Improve- 
ments in machinery or apparatus employed in carding wool or other 
fibrous substances.” 

1053. James Soutrer, Hoxton, Middlesex, “‘ Improvements in washing 
machines.” 

1054. Wiittam Pars, Seville Ironworks, Dublin, “Improvements in 
metallic and other bedsteads, and other articles of furniture.” 

1055. ALEXANDER L’arkes, Birmingham, ** lmprovements in the manufac- 
ture of tubes and cylinders.” 

1056. ALEXANDER Parkes, Birmingham, “Improvements in rollers or 
cylinders used for priuting aud embossing.” 

1057. WiLLIAM OLiver, Cradley, Worcestershire, “ Improvements in com- 
bining ovens for the manufacture of coke with the furnaces of steam 
boilers,” 

1058. RopertT HALLIWwELL, Bolton-le-Moors, Lancashire, ‘ Certain improve- 
ments in mules for spinning and doubling cotton and other fibrous 
materials.” 

1059. Gronez Lowky, Salford, Lancashire, “Certain improvements in 
machinery for hecklivg flax aud other fibrous materials.” 

1060. James MontGOMEKY GILBERT, Manchester, ‘ Improvements in the 

construction of cylinders and maundrils used in printing calico and other 
surfaces.” 

| 1061. Joun Dysox, Epwixn WILKiNsoN Suret, and Henry Surrt, Sheffield, 
Yorkshire, *‘ Improvements in the mode of rolling strips of steel for 
crinolive and other purposes,”"— Petitions recorded Lith May, 1858. 

1063. Louis Duranb, Marseilles, Frauce, *‘ An improved tubular steam 
generator.” 

1004. M. Diosy, Fenchurch-street, London, “‘ Improvements in machinery 
for preparing or manufacturing granulated potatues for preservation.”— 
A communication, 

1065. Joseri APOLLON Detroyat, and Faustin TeUBERT, Rue de Choiseul, 
Paris, ‘** Improvements in apparatus for cleansing hair combs, aud other 
similiar articles.” 

luéu. Joskru AuGUsTUS CLARKE, Liverpool, Lancashire, ‘‘ Improvements in 
composition for coating vessels’ bottoms.” 

1007. WiiLiam Makk, Stockton-on-Tees, Durham, “‘ Improvements in roof- 
ing and other tiles.” 

1068. Josern West, Shales Moor, Sheffield, Yorkshire, ‘‘ A mode of covering 
and securi»g water tays and branches.” 

1069. ALFRED Henny Rooers, Fairtield, Manchester, “ Improvements in 
lubricators.” 

1.70. James Suarpies, Crashaw Booth, Rawtenstall, Lancashire, “ Im- 
provements iu extracting moisture from and drying porous and fibrous 
substances ” 

1071. RicuarD Ksieut, Foster-lane, Cheapside, London, “‘ Improvements in 
apparatus for refrigerating, also fur bottling werated liquids, and in the 
preparation or storiug salts for the production of artificial mineral 
waters.” 

| 1072. Joserpa Gratian Jackson, Belper, Derbyshire, ‘‘ A method of carry- 

ing roads over (or through) land covered with water.” 

1073. James Biees, Norton Folgate, London, “Improved apparatus for 
compressing vegetable aud other substances.” 

1074. ALFRED Leunor Liztout, Paris, * Improved portable medical and 
hygienic gymuastic apparatus.” 

1075. Joseru sHarp BaiLey, and WILLIAM Henry Batey, Keighley, York- 
shire, ‘* Improvements in machinery for preparing and combing wool, 
cotton, and other fibrous materials.” 

1076. Joun Hamitton, Belfast, Autrim, “ Improvements in the preparation 
and use of starch fur mauutacturing, bleaching, and finishing purposes.” 
—Petitions recorded 12th May, 1858. 

1077. Wuaiam Simons, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
the construction of irou ships or vessels.” 

1078. Ropert Hiswr, jun., Preston Pans, Haddington, N.B., ‘‘ Improve- 
ments in machivery or apparatus for dressing or cleansing and separating 
grain aud seeds.” 

1079. ALEXANvEek Mitus Dix, Hanley, Staffordshire, ‘‘ Certain improvements 
in the process of brewing or obtaining decoctions, and in apparatus cou- 
nected therewith, which apparatus is also applicable to condensing, refri- 
gerating, or such lke purposes,” 

1030. FELIX ALEXaNDRE Dewtky, Soissons, France, “‘ An improved mecha- 
nical kneading trough.” 

1081. Avevere Wotrr, Paris, ‘“‘ Improvements in musical instruments.” 














valve for regulating the flow of liquids.”—Petuivns reco ded 8th May, 1858. | 
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1082. Hiram Hype, Truro, Nova Scotia, “An improved mode of, and im- 
proved apparatus fur, manufacturing oils.”—A commuuication. 

1035. Josep Garvner, Baubury, Oxfordshire, ** An improvement in chaff- 
cutting machines.”—Pet.tioas recorded 13th May, 1858. 

1084. FReDeRick WARREN, Birmingham, Warwickshire, ‘ Improvements in 
the construction ot stands for telescopes aud other instruments.” 

1085. Joun Coueatx, Exmouth-street, Middlesex, “A ‘pipe case handle’ 
for walking sticks, canes, riding whips, and umbrellas,” 

1086. Samus. Carrenter, Flushing, Queens, New York, United States. 
** Improvemeuts in e-cap for and other time keepers ” 

1087 Davin Dick, George-street, Paisley, Renfrewshire, “ Improved’ 
cushions fur trusses and other similar uses.” 

1088. Wittiam Evwarp Newrox, Chancery-lane, London, ‘* Improvements 
in the construction of lamps.”—A communicatioa, 

1089, George Freverick CuaNntre.L, Liverpool, Laucashire, “ An improved 
waterprocf lithic paint.” 

1091. Louis Psrre, Hatton-garden, Middlesex, ‘‘ Improvements in the 
application of glass to ornamental and useful purposes.”—/etitions re- 
corded lath Way, 1858, 

1092. Joun Henny Jounson, Lincoln’s-inn-fields, London. ‘ Improvements 
in the construction of artificial legs and feet.”—A communication from 
Douglas Bly, Rochester, United States, 

1094. JouN ALLEN and WiLttam AtLen, Walsend, Northumberland, “ Im- 
provements in the treatment ef iron and copper pyrites, and in appa- 
ratus for same,” 

1L96, JuLivs Witrexsere, Cambridge-villas, Notting-hill, Middlesex, ** Im- 











provements in motive power engines actuated by air, 

1098. WatTeR Raymon», Dalston, Middlesex,‘ lmwprovements in life rafts.” 

1100. Sevan Hiter, Haverstraw, Rockland, New York, “ Au improved 
method of coating or amalgamating iron with silver, copper, brass, or 
other metals, or alloys of metals.” 

1102. Samu. Hiees, jun., Penzance, Cornwall, “ An improvement in sepa- 
rating or precipitating copper from water having it in solution,"— 
/etitions recorued 7th May, 1858. 

1104. WitLiam James Hixon, Victoria-grove-terrace, Bayswater, Middlesex, 
“Improvements in the con truction of reaping and mowing machines, 
and in the form or shave of the knife or knives to be used in connexion 
therewith.” 

1106, JAMeS MALLISON, jun., Bolton-le-Moors, Lancashire, ‘“‘ Improvements 
in the process of and in machinery or apparatus for dyeing yarns,” 

1108. Ernest Cipritn Brocuanp, Gerrard-street, Middlesex, * A travelling 
mill aud mproved millstoues, part of the invention being applicable to 
— ee turned or worked by horses.”—/etitious recorded 18th 
May, 1858. 


Patents on which the Stamp Duty of £50 has been Paid. 

1191. Fereoerick Heavert Maserty, Stowmarket, Suffolk —Dated 26th 
May, 1855, 

1203. Joun Avery, Essex street, Strand, London.—A communication,— 
Dated 26th May. 1550. 

1230, Grorag Roeers, Alfred-place West, Thurloe-square, Brompton, 
Middlesex. — A communication,—Dated 29th May, 1855 

1263. Henry Cartwrient, Dean Brosely, Salop,—Dated 2nd June, 1855. 

1231. Wituiam Axruurn Henry, Bruce Works, Biidge-street, Sheffield, 
Yorkshire —Dated 20th May, 1855 

1248 Cuar.es Tennant Dun.or, Glasgow, Lanarkshire, N.B.-—Dated 3ist 
May, 1855 

1237. ALEXANDER Morton and Epuunp Hunt, Glasgow, Lanarkshire, N.B. 
— Dated dth June, 1855. 





Notices to Proceed. 

108. WILLIAM ContsBeE, King-street, Queen-street, Southwark-bridge-road, 
“Improvements in printing machines "—/etition recorded 20th January, 
1858. 

105, James Henry Wneatiey, Jacob's Well, Barbican, London, “‘ Improve- 
ments in printing machines,” 

113. Joun Sratre Brows, Cir ter. Gl tershire, ‘‘ Impr in 
mills for grinding coru or other substances.”"—Pelitions recorded 2)st 
January, 1858. 

121, ALrred Sterry, Gorwydd Collidry, Swansea, “‘ Improvements in safuty 
lamps,” —/’etition recorded 22nd January, 1858. 

132. Josgrn James Weicn and Joun stewart Mareoerson, Cheapside, 
London, *‘ An improved expanding or folding travelling bag or wallet,” — 
Petition recorded 23rd Jenuary, 1858. 

136. Jenemian Gakxetr, Otley, and Peter Garver jun., Cleckheaton, 
Yorkshire, ‘‘ Improvements in the manufacture of felt.” 
137. Pearson HitL, Hampstead, Middlesex, ** Impr t 
for making cams, and for cutting and shaping metals aud other materials,” 

—Petitions recorded 26h January, 1858 

149. Joun WienaLt Mipety, Keighley, Yorkshire, ‘‘An improved con. 
struction of covered roller, to be used in preparing and spinning machi- 
nery.”—FPetition recorded 27th January, 1858. 

152. Peter Busst, Milan, “ An improve? railway carriage.” --A communi 
cation from Charles Perratone.—  ctition recorued 28th vanua:y, 1858, 

159, Joun Berue.ut, Parliawent-street, Westminster, “‘ luprovements in 
the manufecture of coke and fuel.” 

161. Epwarp Hammonp, Herbert-street, Hoxton, Sh litel 
“The manufacture of cap fronts, and applicable to the 
ruches, ribbon trimmings, and vther articies of millinery.” 

165. Robert Wake, Piumstead, Kent, “‘ Improvements in galvanic 
batteries,”— Petitions reco. ded 29th January, 1853. 

173. Ricuarp CoLeMAN, Chelusford, Essex, ** Improvements in agricultural 
implements.” —Petition recorded 30th January, 1858. 

195. AL¥xep Hou.is and Sterusn Lee, Darlington, Durham, “ Improve- 
ments in the construction of chaldron-wayon and other railway wheels.” 
Pi tition recorded 3rd February, 1853, 

596. Aaron Lester, Coventry, Warwickshire, ‘‘ Improvements in weaving 
ribbons, fringes, trimmings, and other narrow fabrics.”—/etilion recorded 
22d March, 1888. 

660. Wittam Cuanwick Bury, Lancashire, *‘ Improvements in the hoods or 
tops, and in the footsteps and beariugs of ventilators.”— s’etilion recorded 
29th March, 1858, 

704. ANTONIO PRLEZ, Mortimer-street, Cavendish-square, Middlesex, “ A 
hew apparatus for deepening rivers and rendering them navigable.”—A 
communication, —Petition recorded 3:d April, 1858, 

844. CuarLes Hawker, Fishbourne, Binstead, Isle of Wight, Southampton, 
“An improved manufacture of cartridge for fire-arms.”—Partly 4 com- 
munication from Thomas Parry Hawker.—Petition recorded 17th April, 
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1858. 

930. James Henay Bexnert, Vanburgh-place, Leith. Ediaburgh, “ An im- 
proved arrangement of safety valves for steain, gas, or avy wriform or 
liquid body.” —etilion recorded 27th April, 1858, 

978. Leon TaLanot, Rue de la Chaussée d'Autin, Paris, “‘ Improvements in 
rolling railway and other bars,"—/Petition recorded ist May, 1858. 

998. TuomAs Peston, Nottinghamshire, * Improvements in the manufac- 
ture of cut pile fabrics in warp machiues,”—-/‘elition recorded Sih way, 

ar 






1858. 

1017. WiLLtaAmM WaALLIs, WiLtiAM Lanororp, and James SLack, Nottingham- 
shire, “improvements in pressure gauges.”—/elition recorded 5th Moy, 
1858. 

1055. ALEXANDER Parkes, Birmingham, “ Improvements in the manufac- 
ture of tubes and cylinders,” 

1056, ALEXANDER Pakkes, Birmingham, “ Improvements in rollers or 
cylinders used for printing and embossing.” 

1057. Wiutiam Ouiver, Cradley, Worcestershire, “Improvements in com- 
bining oveus for the manufacture of coke with the furnaces of steam 
boilers.” 

1059. Groner Loway, Salford, Lancashire, ‘‘ Certain improvements in 
machinery for heckling flax and other fi rous materials,” 

1061. Joun Dysox, Eowin Witkinson Surat, aud Henay Suret, Tinsley 
Works, Sheffield, Yorkshire, “ Improvements in the mode of rolling strips 
of steel for crinoline and other purposes.”—/ etitions recorded 11th May, 


1858. 

1081. Avevste Wo.rr, Puris, “Improvements in musical instruments.” — 
Petition recorded 13th May, 1858, 

1086. SaMUEL CUakrenTer, Flushing, New York, ‘“ Improvements in 
escapements for watches aud other time keepers,”—etilion recorded 
14th May, 1358. 

1115, James BorromLey and ALEXANDER Hexnan Martin, North Bierley, 
Bradford, Yorkshire, ‘‘ Improvements in means or apparatus employed in 
weaving. ”"—Petition recorded 19th May, 1858. 





And notice is bereby given, that all persons having an interest in 
ing any one of these applications are at liberty to leave particulars in writing, 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
May 28. 


2623, 9d. ; 2685, Gd. ; 2688, 1s. A ; 262 3d. : 2603, 7d, ; 2694, 1s. 2d. ; 2695, 
1s. 6d. ; 2696, 6d. ; 2698, 3d. ; 2699, 8d ; 2700, 8d . 2701, 8d. ; 2702, 3d. ; 2704, 
8d. ; 2706. 6d.; 2707, 4d.; 2708, 7d.; 2700, 8d.; 2710, 3d., 2711 7d.; 2712, 
3d ; 2713, 4d ; 2714, 3d.; 2715, 3d ; 2716, 11d. ; 2717, 3d, ; 2718, 7d.; 2719, 
3d.. 2720, 8d.; 2721, Is. 11d. ; 2722, 3d. ; 2723, d.; 2724, Bd. ; 2725, 3d.; 


2727, 4d. ; 2798, 7d. ; 2729, 5d.; 2731, 3d.; 2732, 8d ; 2735, Gd.; 2736, 4d.; 
2737, 10d. ; 2741, 3d. ; 2742, 3d. ; 2744, Bd 5 2770, Sd. ; 2772, 3d, 

*,* Specifications will be forwarded by post on receipt of the amount of price 
and Postage. Sums exceeding 5s, must be remitted by Post-olfice order, 
made payable at the Post-office, High Holborn, to Mr, bene: 

nt ed 


ett Woodcroft, 
Great Sea] Patent Office. 
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THE ENGINEER. 





JunE 4, 1858. 
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ABSTRACTS OF SPECIFICATIONS. 


(the following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing Boilers, Fittings, &c. 

2918. Henry WALKER ond JAMES Beaumont, Mirfield, and Joserm GoTHARD, 

Huddersfield, Yorkshire, ‘‘ Steam engines. ”—Dated 20th November, 1857. 

This invention relates to that class of steam engines known as low 

p or densing. and the improvements consist in the use or 
mploy of an additi in connexion therewith, con- 
structed and arranged or applied in such manner that the exhaust steam 
from the cylinder shall first pass into this said condenser, so that by the 
injection of a small quantity of water from the hot well (or other supply) 
the exhaust steam will be partially condensed, and the water thus 
injected become heated by the exhaust steani to nearly the boiling point, 
which water is drawn away and used to supply or feed the boilers, and 
for any other purpose requiring hot water. The remainder of the 
exhaust steam not thus condensed will pass from this first condenser 
forward to the ordinary condenser, where it will be completely condensed 
in the usual manner. These improvements enable the patentees to 
economise or diminish the quantity of fuel required for generating steam, 
by supplying boiling or hot water to feed the boilers; and also, because 
there will not be the same amount of condensed water to remove from 
the ordinary condenser, a smaller air pump than heretofore will be 
sufficient, and consequently will require less power to work it. 
2920. Prerre ALrnonse Brussaut, Mont de Marsan, France, “‘ Anti- 
friction apparatus for shafts, axles, &c.”—Dated 20th November, 1857. 

This apparatus consists of rollers or cylinders arranged round a shaft 
or axle or other revolving surface, each roller or cylinder being itself free 
to revolve within a box or frame, and all the rollers being connected to 
each other by endless straps or bands of leather, gutta-percha, or other 
like suitable material. In order to increase the efficiency of the appa- 
ratus one set of rollers placed round the shaft may be contained in a 
cylinder or ring, which is again surrounded by other friction rollers con- 
nected by straps or bands, and working within a circular box, cylinder, 
or bearing. 

2924. Naroteon Borriko pe CnopzKo, Paris, ‘ Furnaces.”—Dated] 21st 
November, 1857. 

This invention consists in substituting for the ordinary fire bars in 
furnaces and fire places tubular bars placed obliquely ana ma¢* to com- 
municate with water spaces open to the boiler, whereby a continuous 
circulation is kept up through the fire bars and the boilers. The bars 
may be placed in a single row at an angle with a horizontal plane, or a 
row may be brought from each side of the furnace, the bars in each row 
gradually approaching each other towards the bottom of the furnace, so 
as to form a space between them in the shape of the section of an 
inverted cone for the reception of the fucl. For the purpose of cleaning 
the outside of the tubes the inventor fixes a number of scrapers of a form 
corresponding with that of the outside of the tubes into a frame, and 
scrapes the tubes by moving the scrapers up and down between the tubes 
by manual or other power. — Not proceeded wilh, 








2932. Cuarues Bartow, Chancery-lane, London, “Steam and air engines, 





and furnaces therefor.’—A communication.—Dated 23rd November, 1857. 

The general character or nature of this invention consists in using 
steam at high pressure in one engine, and then surcharging it with heat 
before it passes to the low pressure or condensing engine, so that the 
benefit of the high pressure and low pressure engine may be made avail- 
able; and also in using the air in one end of the cylinder, or separately, 
after being perfectly tempered, so that the benefit of condensation and 
vacuum can be made available, and in the most effective manner; and 
also in arranging the superheating surfaces of the boiler so as to maintain 
and introduce the temperature in an engine at such a point that 
lubrication with oil can be maintained, Also in introducing into the 
high pressure engine the use of a close engine and superheating pipes to 
surcharge the steam.—Not proceeded with. 


2945. ANToIxe and Jean Martin, Trieste, Austria, ‘Improvements in 


cleaning, and in preventing the formation of © come and incrustations 
in steam boilers.”—-Dated 25th November, 185 

To clean a boiler foul with incrustations - the time of starting, and 
also prevent the further formation of deposits or incrustations during 
the voyage, the patentees introduce, by means of an apparatus which 
they describe, or by any other suitable apparatus or means at option, per 
horse power, or per forty-five to fifty-five gallons of water employed, a 
mixture composed of the following agents, viz. :—crystallised carbonate 
of soda, 1 oz. 7 drachms (apoth.), or, in lieu thereof, of 1 oz. 5 drachms 
of calcined carbonate of soda; wood ashes, sifted, 5 drachms; plumbago, 
14 drachms. Instead of plumbago, 24 drachms of wood ashes may be 
added to the wood ashes already named ; the whole is reduced to powder 
and mixed together. The plumbago may be replaced also by coke, 
pumice stone, and other analogous substances broken in pieces. The 
water must be partially drawn or blown off when its saturation amounts 
to a density of 12° to 15° Beaumé’s acrometer, and the above described 
mixture must be introduced into the boiler by the apparatus described 
along with the required supply of water. Advantage should be taken 
of the steam escape valves being opened (but not before the engine has 
been at work for forty hours) to introduce into the boiler by the means 
before stated 3} drachms (apoth,) of hydrochlorate of ammonia for each 
horse power, or per 45 to 55 gallons of contents, and in successive 
portions of about one-fourth of the total quantity at intervals of five 
minutes, the contents of the boiler being drawn or “ blown off" com- 
pletely about one hour afterwards. In case, however, no opportunity 
occurs to open the steam escape valves during the voyage, it is necessary 
to introduce the hydrochlorate of ammonia in the above-stated propor- 
tions and manner into the boiler on anchoring or on arrival in port; 
after which the boiler must be emptied of its contents, On re-starting, 
the boiler must receive a fresh supply of water and mixture composed as 
before stated. If, after operating as above described, any old incrustation 
remains attached to the interior of the boiler, the addition of the 
2$ drachms hydrochlorate of ammonia must be repeated until the boiler 
is completely cleaned. When the old incrustation has been detached, 
and completely removed from the boiler, there is no necessity for any 
further addition of hydrochlorate of ammonia; the above mixture is then 
only required. To prevent the formation of incrustations or deposits in 
clean boilers clear from deposits at the time of starting they introduce 
the mixture composed as before stated per horse power; or per every 
forty-five to fifty-five gallons of water fed to the boiler, care veing taken 
to partially draw or “ blow off” the contents when the saturation of the 
water amounts to 12° to 15° (Beaumé). The same quantity of the 
mixture must again be introduced into the boiler immediately after the 
“blowing off" has taken place, and the proper level of the water has 
been obtained therein, The same process before described for foul or 
clean boilers fed with sea water is applicable for boilers fed with fresh 
or brackish water, with this exception, that for waters containing an ex- 
cess of carbonate or sulphate of lime the proportions of the various agents 
composing the mixture must be doubled, and the usual “ blowing off” 
should occur more frequently, The mixture may be prepared in any 
desired quantity by increasing the proportional quantities of the various 
agents entering into its positi It is 'y for the stoker from 
time to time to ascertain the degree of saturation of the water in the 
boiler, and to draw or blow off in the ordinary way directly the density 
of the water arrives at 12 to 15° (Beaumé). The apparatus before 
mentioned cannot be described without reference to the drawings, 

2946. CamiLLe Bernarp, Paris, ‘ Heating apparatus.”—A communication, 
Dated 25th November, 1857. 

These improvements consist, Firstly, in preventing the injurious action 
of the fire on the iron casing of the furnaces. Secondly, of an arrange- 
ment for clearing the grate of scoria. Thirdly, in preventing the caking 
of the coal employed in the furnace. Fourthly, in means for keeping up 
a current of gas used for heating a boiler. Fifthly, in a mode of feeding 
the furnace with fuel, Sixthly, in constructing the upper part of 
furnaces with refractory clay, and the lower part of sheet iron. The 
apparatus is composed of a fire box surrounded by a casing containing 
water. The grate of the fire box or furnace is placed above the frame 
of the furnace, so that the fire does not injure the casing. Above the 
grate are placed hoppers, furnished with valves or slides for regulating 








the supply of fuel to the furnace. Holes or doors are formed in the 
sides of the latter to allow an instrument to be introduced to prevent the 
eaking of the coal. Openings are also made in the furnace above the 
grate to allow the removal of the scoria. The gas produced by the com- 
bustion of the fuel is conducted by a pipe furnished with avalve to a 
jet or burner, which gas, when lighted, serves to heat a boiler. To pro- 
duce the requisite current of gas for this purpose, steam is made to pass 
into the chimney, or by the employment of a fan blower.—Wot proceeded 
with. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma. 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &€c. 

2358, WILLIAM JAMES Girrorp, New Milman-street, London, “ Improve- 
ments in the making, reefing, and working of sails, and in the con- 
struction and arrangement of masts, spars, and rigging for ships and 
boats.”—Dated 13th November, 1857. 

This invention relates, First, to certain improved constructions, 
arrangements, and combinations of sails for ships and boats ; Secondly, 
to certain systems or modes of reefing and furling such sails; Thirdly, 
to an improved system or mode of masting ships and boats, and arrang- 
ing the standing rigging; and, Fourthly, to an improved construction and 
arrangement of the spars, yards, and running rigging of ships and boats. 
The advantages derived from this invention are: the power of sailing 
closer to the wind than heretofore, by having a more perfect set of the 
canvas, and more advantageous positions thereof; the obviating the 
impediments to a vessel's progress when close hauled presented by the 
masts and gear; the obtainment of greater command in manceuvering, 
especially in “staying;” and, lastly, increased facility for reefing and 
furling the sails. The improved rig consists generally of a combination 
of the well known “ square” and “ fore and and aft” rigs, together with 
other modifications and additions, the whole forming an entirely new 
rig, which the patentee terms the “ gaff-yard rig,” since the principal spars 
employed combine the properties of the gaff and the yard. The sails 
according to this invention are bent both at head and foot, which con 
dition, per se, he does not claim as a novelty, but only in the manner and 
with the combinations which he describes whenever either of the parts 
of the sail so designated are in a horizontal line, which applies equally 
to quadrilateral and triangular sails. In quadrilateral sails of a 
trapezium form a “ peaked gaff” takes the place of the head of the sail, 
as is usually done. By this peculiar set of canvas the entire surface of 
each sail presents a perfectly straight line in horizontal section, although 
in vertical section the sail may be allowed to belly more or less, accord- 
ing to the degree of vertical tension to which it may be subjected. This 
horizontal straightness is found not to vary, or to vary very slightly, with 
the variation of the haulage, so that a slack halyard does not impair the 
conditions necessary for sailing close to the wind. The invention cannot 
be more described without reference to the drawings. 

2367. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Apparatus for 
retarding and stopping the progress of railway trains.”"—A communi- 
cation.—Dated 14th November, 1857. 

The main object of these improvements is to overcome the slack 
occasioned by the play between the carriages, and to keep the connecting 
chain or rod between the engine and the hindmost carriage always tight, 
or at a uniform tension. By the length of the connecting rod or chain 
being kept the same, and of an even tension in every varying position of 
the train, the engineman will have power over all its connexions, and 
may draw the brakes of the entire train at his pleasure. The brakes the 
patentee intends to operate by means of a steam piston and cylinder 
attached to the engine. Steam is to be admitted by a valve, the handle 
of which {s convenient to the engineman, a greater or less foree being 
given by a graduated movement of the valve handle, The principal 
feature of the improvements is the automatic apparatus, which, by the 
motion of the carriages, keeps the chains and rods before described 
stretched always to a uniform degree of tension, not influenced by the 
varying length of the train. In other words, this apparatus, being placed 
at each end of every carriage, takes up the slack produced by the coming 
together of adjoining carriages, and thus keeps a centre rod and chain, to 
which the brake levers of each carriage are attached, always taut, or at 
tension, so that it may be moved with the brakes attached thereto at the 
discretion of the engineer. 

2883. SoLomon P. Smiru, Crescent, New York, “Iron wheels for railway 
carriages and similar purposes "—Dated 17th November, 1857. 

This invention cannot be described without reference to the drawings 

2888. WituiAM Howarpb BELL, Pelton, Durham, ‘‘ Permanent way of rail- 
ways.”—Dated 18th November, 1557, 

In this invention a rail is formed of three parts, and is used without 
chairs. The principal elementary feature of the invention is always 
preserved, and consists of a T-shaped rail, forming the head or working 
surface, supported by two rectangular or L-shaped rails or plates, placed 
one on each side of the lower or vertical flange of the said T-shaped 
rail. The vertical flanges of the side plates (which may be either 
slightly inclined or perfectly vertical) are secured one on each side of the 
head rail by means of bolts, pins, collars, or other suitable fastenings, and 
the loose flange of the head rail may either extend downwards to, and 
abut upon the sleeper, or not, as preferred. The inner sides of the 
vertical flanges of the side plates may also be furnished with longi- 
tudinal grooves or projections, corresponding with projections or grooves 
upon the lower flange of the head or T-shaped rail, The rail may be 
secured to the sleepers by means of spikes or bolts, passing through the 
lower or horizontal flange of the side plates or rails, or they may be held 
down at intervals by plates, bolted or otherwise fixed to the sleepers, and 
slightly cranked to suit the thickness of the lower flange of the side 
plates, In this latter case the inner cranked plate at suitable intervals 
is made to extend across from one rail to the other, so as to assist in pre- 
serving the gauge of the rails. 

2892. ANDREW FREDERICK GERMANN, FREDERICK GuSTAVUS GERMANN, and 
JosEri GERMANN, ** Propeller.’ Dated Isth November, 1857. 

This improved propeller consists of a plane, curved, or corrugated 
surface, of any required length or breadth, but always rectangular in 
form. This is hinged on one of its sides to an upper and lower arm of 
equal length and size, and which, on account of their action, are called 
restraining arms. ‘They move freely on fixed axes and are placed 
hindermost; the other side of the propelling paddle plane or blade 
revolves freely on two other arms (upper and lower) of equal length, 
but necessarily shorter than the restraining arms, and placed before 
them. The uppermost of these foremost arms is the driving arm, and 
is fixed to the end of the driving shaft connected with the steam engine 
or other motive power, and revolves around it, the lower arm being en- 
tirely free on its own axis, and works on a centre in the frame. The 
length of these arms is in proportion to the breadth of the propeller, 
or to the area in which it is to move. The two centres of motion, that 
is of the driving shaft and of the axes of the restraining arms, are 
always measured by the width of the propelling paddle plane, or blade. 
Each revolution of the driving arm and its felloe causes one of the faces 
of the propeller to impinge or strike on the water in ever varying lines, 
but always in a direction contrary to the line of the vessel's progression ; 
the restraining arms describe only a portion of a circle in the time the 
driving arm and its felloe complete one rotation. 

2894. Ropert Cixee, Islington, Londov, “ Registering or indicating appa- 
ratus,”—Dated 18th November, 1857. 

This invention consists in attaching to, or connecting with vehicles, 
machines, or parts of machines, and other objects which, or parts of 
which, rotate, certain apparatus or contrivances arranged and made to 
operate essentially as follows:—The patentee affixes to or forms upon 
an axle or other rotating part of a machine, vehicle, or other object, a 


pin, stud, or other equivalent contrivance, and upon a non-rotating part | 
of such vebicle, machine, or other object he centres a lever, one extre- | 


mity of which lies within the range of such pin, stud, or other contri- 
vance as it rotates, and receives an intermittent motion therefrom. To 
the other end of the said lever a short spring lever, arm, or other con- 
trivance is attached, in such manner that when the first named lever is 
moved it shall impart a corresponding motion to a ratchet wheel against 
which the said spring, lever, arm, or other contrivance is pressed. With 
this ratchet wheel is combined another wheel, or other wheels, which 
transmit motion intermittently to a hand or hands moving in front of a 
suitable dial or dials. The operation of the parts is as follows:—Each 
time the part which carries the pin, stud, or other contrivance rotates, 


the lever and its appendages move the ratchet wheel round one tooth ; 
and when the ratchet wheel has thus been mored through a distatice 
corresponding to any given number of its teeth it moves the adjacent 
wheel round one tooth, and this wheel either carries the hand round 
with it or moves a third wheel which does so, or a third wheel and other 
wheels which do so. It is manifest that by properly forming and adjusting 
the wheels the hand may be made to move at any required intervals, 
and thus register or indicate fares, the distances passed over by vehicles, 
the revolutions of machines or parts of machines, and other similar 
quantities. Any suitable case may be employed with the parts before 
described, and the dials may be marked or graduated in any required 
manner. 

2904. Witutam Cay, Liverpool, “ Metal knees employed in the construc- 
tion of ships, buildings, railway or other wagons or carriages or other 
analogous purposes.”—Dated 19th November, 1857. 

This invention consists in the application of steel to the manufacture 
of such articles, in place of wrought or cast iron as heretofore. 

2905. Wittiam Chay, Liverpool, ‘‘ Points, switches, and crossings of the 
permanent way of railways.”—Dated 19th November, 1857. 

This invention consists in manufacturing such parts of the permanent 
way of railways of steel bars rolled into the required form. 

2909. Jonn Cuarks, Shiffual, Salop, ‘* Shafts and poles for cabs, omnibuses, 
and other vehicles.”—Dated 19th November, 1857. 

This invention consists in forming the shafts or poles of such cabs, 
omnibuses, or other vehicles of metallic tubing, wrought iron or steel 
tubing being preferred for that purpose, as afforJing the greatest amount 
of strength in proportion to its weight, and the smallest amount of cost. 

749. Evpriper Foster, Connecticut, United States, ‘‘ Life-preserving berth 

for navigable rivers *_Dated 7th ‘April, 18538. 

The nature of this invention consists in a moveable and adjustable 
berth, provided with one or more hinged or attached flaps or keels and 
folding inflatable air chambers, whereby the same may be used as a life 
preserver on steam and other vessels.—Compiete specification. 

886. GrorGr GiLMouR, Massachusetts, United States, ‘‘ Messenger shackle 

block.” — Dated 26th April, 1858. 

This invention cannot be described without reference to the drawings, 
What the inventor claims as his invention is, a messenger shackle block 
or combination and arrangement of sheaves or pulley, a forked pawl, a 
roller, and a chain space or passage substantially as specified. Also 
hinging or jointing certain parts and a pawl to the remainder of the 
frame, in order that the roller and pawl may be turned toward the 
sheaves of the pulley, as specitied. Also, combining with the paw] and 
the pulley framea b ially as described, or its equivalent, 
by which, by pressure of the chain against the pawl, such pawl may be 
caused to lift the parts before named and the roller, to facilitate the 
movement of the shackle block on the chain as specified.—Complete 
specification. 

2292. W ILLIAM ArcainaL Coorer, Ireland, “ Navigation of steam and other 

: Is.”""—Dated 2ist November, 1857. 

This invention consists of a mode or modes of directing or altering the 
position of steam or other vessels while floating in the water, by dis- 
charging a current of steam through one or more pipe or pipes fixed in, 
or communicating with, apertures made in the exterior of a vessel at 
suitable parts below the water line, so that each current of steam passing 
through such an aperture may encounter the resistance of the water 
outside the vessel as the place of discharge, and thus communicate 
motion or force to the vessel in a direction contrary to that of the 
current of steam passing out of the orifice. 

2931. Joun Heyry Jounsoy, Lincoln’s-inn-fields, London, _‘Ships’ signal 
lanterns,”—A communication.—Dated 23rd Nov ember, 1857. 

The improved lantern may be fitted with dioptric plain glass, or round 
lenses, as may be found most desirable, and is intended to be carried at 
the bowsprit cap. If the dioptric lens be used the lamp will require to 
be slung in gimbals for the purpose of maintaining it in a constantly 
perpendicular position during the motion of the ship. The improvements 
consist in applying two coloured glass screens to the lantern, each screen 
forming an are of about 90 deg.; the one screen is composed of green 
glass and the other of red glass (other colours may, of course, be used), 
whilst an open space of about 45 deg. is left between the front edges of 
the screens, so as to show a clear white light ahead. By this arrange- 
ment it is obvious that a red, white, or green light will be seen according 
to the ship’s course and the point from which the light is viewed, thus 
enabling the course of the ship to be defined with sufficient accuracy by 
means of one lantern. 

2952. Joun FREDERICK Suoner, Church-street, Kennington, ‘‘ Common road 
carriages.” — Dated 26th November, 1857. 

This invention consists of an improved construction and arrangement 
of the splash leather, which the inventor proposes to attach to the axles 
or to the springs in place of the side of the vehicle as is at present the 
case, By this means the splash leathers may be made much narrower 
than the ordinary leathers, and the wheels may be brought closer to the 
sides of the vehicle. These splash leathers may be made with or 
covered with any suitable material, and may be made either flat, convex, 
or with one or more angles. In order to protect ladies’ dresses from the 
wheels he proposes attaching a screen to the front part of the splash 
leather of the hind wheels, which screen may be fitted on or removed at 
pleasure, and May either go the whole length or any desired portion of 
the length of the splash leather. A brush of short hair, or other con- 
venient apparatus removable at pleasure, may also be used in combina- 
tion with the improved splash leather, for the purpose of removing the 
dirt from the wheels as they revolve,—Vot proceeded with, 








Crass 3.—FABRICS. 


Including Machinery and Mechan‘cal Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 

278, James Leg Nortox, Bow, Epwix WiLktnson, Leeds, “ An improve- 
ment in ext:acting oil and grease from wool previous to its being manu- 
factured into yarn or fabrics, and also when in the state of yarns or 
fabrics, and in scouring or cleansing such wool, yarn, aud fabrics.” — Dated 
Bist October, 1857. 

The wool, yarn, or fabrics are placed in a cylin ‘er or chamber with 
openings formed therein, so as to allow the oil, grease, or other liquid to 
pass therefrom when subjected to pressure. A stream of hot water or 
steam is then introduced into the cylinder or chamber, and allowed to 
pass out at the bottom through a tap or taps, until the wool, yarn, or 
fabrics become heated to such a temperature that, when subjected to 
pressure, the water and the oil will flow freely {rom the cylinder or 
chamber in which the wool, yarn, or fabrics are contained, or the same 
wool, yarn, or fabrics may be heated by other means, The cylinder or 
chamber is by preference fixed on wheels, and runs on a tramway, and 
is placed upon the ram of an hydraulic press, and subjected to great 
pressure. After the oil or grease is pressed or extracted from the wool, 
yarn, or fabrics, if it be found the same is not sufficiently cleansed, fresh 
hot water, steam, or scouring liquor is to be introduced into the chamber, 
or cylinder, and the wool, yarn, or fabrics again subjected to pressure to 
more thoroughly cleanse or scour the same. 

2749, Davip AuLiso, and Jonny Livinastoxe, Manchester, “ Apparatus for 
regulating the weight or pressure to top rollers used in spinning or 
preparing fibrous materials to be spun.”—Dated 20th October, 1857. 

Instead of placing weights at the bottom of each hook or wire used 
for connecting the weight or pressure with cach top roller as at present 
adopted, the patentees employ one weight only, or a weight acting on 
a lever for the purpose of giving pressure to one or more top rollers, 
either mode giving its effect upon all the hooks or wires, and conse- 
quently the rollers at the same time, by passing an endless band, chain, 
cord, or other flexible material over the hooks or wires, or over pulleys 
connected to them, and also under and over pvints of resistance with or 
without pulleys placed on each side of the hooks or wires, and causing 
the weight or lever and weight to act upon the middie or other con- 
venient part of the band. The entire pressure is taken off the rollers 
at once, by lifting the weight or lever on to acatch. When springs of 
any material are used for obtaining pressure upon the top rollers, they 
employ cams, eccentrics, or pulleys, forming part of, or connected to, 
levers having their fulerums working in bars, the ends of which are 
upon plates placed on the tops of the springs, the said levers pressing 
down the springs and hooks or wires when the cams or eccentrics at the 
top are in contact with the beam or other resisting part of the frame- 
work, thereby obtaining the desired pressure upon the rollers. By simply 
moving the levers, and shifting the cams or eccentrics, the springs are 
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I d, and the p taken off the top rollers without interfering 
with the adjusting screws and nuts, by which means the pressure can be 
put on and taken off without the loss of time incurred in the present 
mode of adjustment. 

2751. Jonas Cravex, Bradford, Yorkshire, ‘‘ Apparatus used for weaving.” 
—Dated 29th October, 1857. 

These improvements relate to the jacquard, and consist in giving in- 
dependent motion to the bottom or knot board, in order that a downward 
motion may be given thereto at the time of giving upward motion to 
the frames of lifting blades to form sheds, by which the distance of 
traverse for the lifting motion may be reduced, and time saved to work 
the jacquard and loom at increased speeds. The ordinary lifting frame, 
and the bottom or knot board, are operated by separate levers and cranks, 
or other like acting means, capable of being shifted or timed to vary 
the times of operating of the parts in relation to each other, as desired. 
8 i the p tee applies india-rubber or other suitable springs to 
draw down the harness, in place of weights. Also the improvements re- 
late to giving independent motion from the loom shaft to the card 
cylinder. This is accomplished by a chain or other endless band passing 
over suitable pullies, or by connecting rods, or other suitable means. Also 
to obtaining a capability for giving motion to the cylinder in either 
direction (when the loom is not in motion) by the direct action of a 
lever handle operating a catch or catches capable of taking on to the 
pins of the cylinder. 

2754. Joun Evans, Lowér-road, Islington, “‘Securing patterns and designs 
upon rollers and blocks used for imprinting on paper and other sub- 
stances.”— Dated 30th October, 1857. 

At present there are two methods of producing any given figure on 
rollers; the one method is by driving a metal figure close to the surface 
of the roller, clearing out the wood to the depth of the eighth of an inch, 
and then filling up the outline or figure with felt. The other, by driving 
the metal outline or figure into the roller, leaving the figure in relief 
and then filling up the figure with felt as before. The present invention 
consists in enveloping a roller with felt or other substances to about the 
eighth of an inch in thickness, driving the metal through the felt into 
the wood below, and then, by clearing away the superfluous felt or sub- 
stance, the figure will be left in relief already filled in, thus securing 
accuracy in fitting, and saving a great amount of labour and time.— Not 
proceeded with, 

2788. JAMES MALLISON, jun., Bolton-le-Moors, Lancashire, “ Improvement 
in ‘gassing’ yarn and textile fabrics, and in the apparatus connected 
therewith.”—Dated 3rd November, 1857. 

This invention is designed for the purpose of “ gassing” or singeing 
yarns or fabrics, without subjecting them to the discoloration usually 
consequent upon passing them through a flame or jet of gas evolving 
smoke unconsumed. The apparatus for effecting this object consists in 
a metallic conical, pyramidal, or other suitably shaped burner or guide 
for the flame, the lower end of which being broad and open, and the 
upper extremity terminating in a narrow open slit. This guide or 
burner is to be placed and suitably secured upon the pipes or burners 
usually employed in such machines, and the gas turned on to such a 
height as to allow a small jet of light or blue flame to project a short 
distance above the top of the narrow slit. Through this flame the yarn 
or fabric is to be passed, after which operation it will be found that not 
any discolorisation will have taken place, as the admixture of air 
with gas effected within the metallic guide causes the proper consumption 
of gas and smoke arising therefrom, thus causing the flame employed to 
“gas” or singe the yarn or fabric to be smokeless, and void of all dis- 
colouring properties. 

2793. LupoLpn WappeNstetn, Manchester, ‘‘ Doctors or scrapers used for 
cleaning engraved surfaces,”—Dated 3rd November, 1857. 








The patentee claims, the application of horn, or any compound of 


horn, with other substances, for the manufacture of what are technically 
called “ Doctors” for cleaning engraved surfaces used in printing woven 
fabrics. 

2846. Jonn Ricwarp Cocnraye, Glasgow, N.B., “‘ Manufacture of orna- 
mentai fabrics.”—Dated 11th November, 1857. 

This invention consists of mechanical arrangements to be used for 
cutting and removing the loose or flushed threads of tappet fabrics, and 
it relates more particularly to an invention of improvements in the treat- 
ment or facture of or tal fabrics for which the patentee has 
already obtained a grant of British letters patent, bearing date on or 
about the 12th May, 1857, and it i in the lication to the 
machinery, described in the specification of such letters patent, of a cutter 
of rotary action, for the severance of such loose threads as may have 
been left unremoved from the surface of the lappet fabric, after quitting 
the primary reciprocatory cutter. The rotary cutter is a cylinder fitted 
with spiral or helical cutting edges, and it may be of the kind ordinarily 
used in clipping or preparing shawls. It is fitted up in suitable bearings 
in the framing of the machine, and made to rotate at a high velocity, 
whilst the fabric, as clipped by the reciprocating knife, is passed down- 
wards, so as to present its loose threaded surface within reach of the 
spiral cutting edges, The cutting action is effected by causing the piece 
to pass in over the acute edge of an adjustable bar, between which and 
the spiral cutting edges a larger blade or knife is introduced, at which 
point the severance of the loose threads takes place, the cutting action 
being analogous to that of a pair of scissors. This system of treatment 
clears off whatever loose threads there may been left after the primary 
cutting process, and finishes the piece. 








2848. Isaac Taytor, Stanford Rivers, Essex, “ Apparatus used in printing 
calico and other fabrics when cylinders are employed.” — Dated 1lith 
November, 1857. 

This invention requires that inthe printing machine the boll, and not the 
engraved shell or roller, or the mandril which carries it, should be in 
gearing with the driving power ; and the invention consists in employing 
a 8;indle so much smaller than the interior of the shell or roller (which 
is placed thereon), so that the spindle may be deflected or bent when 
under pressure in the printing machine, without communicating such 
bending to the roller or shell placed thereon, and this is accomplished by 
having adjustable bearings with curved surfaces on the spindle, such 
bearings being capable of being fixed nearer to or further from each 
other thereupon. The bearings coincide as to their diameter with the 
interior of the roller or shell. Furthermore, the fixed bearings in which 
the necks of the spindle turn are also of a curved form, instead of being 
parallel or cylindrical, by which means they admit of some play in the 
spindle when yielding to the pressure of the machine. Among the ad- 
vantages attending the use of these adjustments there is this, that when 
very thin shells are employed for the engraving, such shells may be 
passed upon a roller which takes the bearing on the spindle, as above 
mentioned, without any rigid fixing of the engraved shell to the shell or 
roller which carries it, the nip of the machine sufficing to give it the 
requisite rotary motion. 

864. Georce Printy WHEELER, Abbing-hall, Gloucester, ‘‘ Preparation of 
materials for the manufacture of paper pulp or half-stuff."—Dated 14th 
November, 1857. 

The chief object of this invention is to heat flax straw in its crude or 
unmelted state, and the waste of scutching mills known to the trade as 
“ scutching hands and tows,” and prepare the same for being manufactured 
into paper pulp. The invention is also applicable to the treatment of 
other vegetable substances requiring a macerating process to separate 
the fibres. For the purpose of dissolving the resinous matter which 
binds the fibres of the flax plant together, it has been usual to subject 
the flax to retting and other operations, but it has been found that when 
the moisture which the plant has imbibed is driven off from it, a 
considerable amount of gum or resin remains in the fibres, besides which 
the silica contained in boon or woody part of the plant remains more or 
less intact. Now, in order that the fibres of the plant may be effectually 
separated and fitted for being reduced to pulp, the patentce subjects the 
flax, straw, or the refuse of scutching mills, to the macerating process 
to be presently described, and then conveys the fibrous material to the 
reducing engine, by which means he prevents the resetting of the resinous 
and other substances, which the process is specially designed to dissolve, 
and thereby insures a good result. The material to be operated upon, 
whether it be flax or cotton waste (which latter contains a large portion 
of grease), he places in cylindrical vessels, made of wire-work, or pierced 
metal, and piles up a given number of these in a steam-tight chamber, 
where the fibrous materials are subj d, under a p of steam, to 
the action of a macerating solution, and are thereby rendered fit for 
being converted into paper pulp. 





2942. 


2047. James Hooe, London, 





textile fabrics and yarns.”—Dated 16th November, 1857. 

These improvements consist in the use and application of hydrate of 
alumina, either alone or mixed with silica, resins, gum, mucilages, glues, 
or gelatines, for stiffening, sizeing, and finishing textile fabrics and 


yarns —Not proceeded with, 





2878. Joun EpwarD Honors, Leicester, ‘‘ Looped fabrics.”— Dated 16th 


November, 1857. 

This invention consists in making looped fabrics by means of the 
thread carricrs or guides, without jacks, sinkers, or loopwheels, the 
thread guide or guides forming the loop as it passes, or they pass from one 
side of the work to the other, by a motion given from a serpentine 
template, or two sets of teeth geared into each other, leaving room fora 
stud connected with the thread guide bar to work between them, so that 
in passing the thread guide from one side of the work to the other a 
serpentine motion is performed, which laps the thread first round one 
needle in one bar, then round one in the other bar, and so on alternately. 
The frame needles or self-acting hooks are fixed in needle bars parallel 
to each other, each bar having a downward motion. By passing the 
thread guides across the work, the thread laps round a needle in each 
bar alternately ; the bars then go down, and in so doing press the work 
over, which finishes the course. 





Ciass 4.—AGRICULTURE. 


Including Agricultural “= Windlasses, Implements, Flour 
Mills, &e. 


2954. Josern Ruston and James Toyne Proctor, Lincolnshire, ‘* Dressing 


grain.”—Dated 26th November, 1857. 

In dressing grain where a humeller or horner and a screen with 
brushes working outside as well as a fan are used, the humeller blades, 
the screen brushes, and the blades of the fan are mounted upon separate 
spindles, each of which requires separate driving gear. Now this im- 
provement consists in mounting the humeller blades, the brushes which 
work inside the screen, and the fan blades on one and the same shaft, 
the shaft being carried through the humeller case, the screen, and the 
ease in which the fan revolves. The grain enters the humeller case, is 
carried forward therein, and delivered into the screen to be acted upon 
by the brushes; the grain that falls from the screen, and the blast from 
the fan is brought to bear thereon. 





Crass 5.—BUILDING.—None. 


Cass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Impl t 
of War or for Defence, Gun Carriages, §c. 
2951. Cuartes Farrow, Great Tower-street, “‘ Fire-arms.”—Dated 26th 
November, 1857. 

The inventor attaches to the stock or other part of the piece an in- 
strument which takes tightly hold of the end of the cartridge, so that 
when the cartridge is forcibly pulled away from the instrument, the end 
of the cartridge, being retained by it, is torn off. The instrument 
which is used is a curved lever mounted on an axis at or near its centre, 
and under one end of the lever is a spring, which causes its other end to 
press on a roughened plate of metal fixed to the stock or other part of the 
piece ; or, if preferred, the spring may be dispensed with.— Not proceeded 
with, 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
2926. Samvet HALL, King’s-arms-yard, Moorgate-street, London, “‘ Apparatus 
for igniting matches and other articles.”—Dated 21st November, 1857. 

This apparatus is made hollow, and, by preference, cylindrical; the 
apparatus is closed at the bottom, but near it the sides are perforated 
with holes for the passage of air into the interior. The outside of the 
apparatus is formed rough, or has a suitable perforation applied thereon 
to act by friction on a prepared match or other article. When one end 
of a match or other article on the preparation thereon has been 
partially lighted, that end is introduced into the interior of the hollow 
apparatus, The warmth caused by the partial ignition heats the air, 
and induces it to rush up the interior of the apparatus, which will very 
quickly fan the flawe and expedite and increase the ignition of the 
lower end of the match or other article. —Not proceeded with. 

2985. Emmanuet Ocrave Borpas, Bond-street, Piccadilly, “ Billiard cues,” 
—A communication. —Dated 24th November, 1857. 

‘The inventor employs a cork top fitted into a brass screw (divided 
into two halves) with a hollow head, so as to admit of the cork top being 
removed or replaced at pleasure. This brass containing the top fits 
into a brass socket (or nut) fitted on the end of the cue, and fixed by 
means of three small steel screws. The advantage gained by means of 
this cork over the old leather top is, that the elasticity of the cork gives 
increased velocity to the ball, at the same time being less expensive, of 
great durability, and always admitting of easy reparation in case of wear 
without being compelled, as formerly, to have recourse to the billiard 
cue maker. A small box contains six and twelve, or more of them, of 
different sizes (according to the dimensions of the cue), and a small 
screw driver sharp-edged at one end, and pointed at the other, and 
fixable into a wooden handle.—Not proceeded with, 


2937. Joseru Scutoss, Cannon-street West, City, ‘‘ A so-called Diana lock 


or improved fastening.”—Dated 24th November, 1857. 

The chief features of this lock or fastening consist in bolting or lock- 
ing by means of a tumbler or trigger-plate, with one or two cams acting 
on a bolt, and with one or two cams for catching or loosening the gud- 
geon of the lock. It cannot be described in detail without reference to 
the drawings. 


2939, WILLIAM SEARBY, Newgate-street, London, “ Elastic spring applicable 


to bedstea.is, sofas, chairs, the padding and seats of carriages and other 
similar purposes.”—A communication.—Dated 24th November, 1857. 

The improved spring, which is preferably of rclled steel, is made 
curved in form, and nearly semi-circular when of small span, and not 
pressed upon. It varies in thickness according to the size of the article 
to which it is to be applied, but it should always be sufficiently thin to 
have a considerable amount of elasticity upon a slight pressure being 
applied. Each end is looped or bent freely round the one side of a 
metallic buckle, so as to turn freely on it. The buckle in like manner 
turns freely in the loop or eye of the spring. The other side of the 
buckle is attached or hooked on to a looped strap, so as to turn easily in 
it. When applied to an article for sitting or reclining upon, as a bed- 
stead or seat, the straps are attached to the frame of the article, and the 
springs in such numbers as may be thought requisite are thus made to 
span the part upon which the mattress or cushion is placed, serving the 
latter for a support. 

FrREDERIQUE LEMAIRE, Tavistock-street, Covent-garden, London, 
wa, Petticoatt for ladies’ wear.”—A communication.— Dated 25th November, 

57. 

The inventor takes a piece of calico, or any suitable material or fabric, 
and shapes it to form: on this form he arranges a quantity of down, or eider- 
down, according to the thickness or fulness that may be required. He then 
lays over the down another piece of calico, or other material, shaped as 
required. The whole is then sewn together in such wise that, when 

pleted as a petticoat, it will have the appearance of a series of hori- 
zontal and equal or nearly equal corrugations, care being taken to vary 
these at the hips, so that the corsage may set as usually worn. The 
advantages of this petti » as pared with others, are lightness, 
warmth, and certain resumption of shape after compression, setting out 
the dress in an elegant and graceful form.—Not proceeded with. 
“ Depository for cash, deeds, or other 
valuables "~— Dated 25th November, 1857. 

This improved safe or depository consists principally of two parts— 
namely, an outer casing or box, and an inner receptacle or tray. The 
outer casing (which may be constructed of iron, copper, or other suitable 
material), is of a flat cylindrical form, and may be made of any suitable 
diameter and depth. This outer casing or box is closed entirely at the 
bottom, the circumference, and the top, with the exception of an opening 
in the latter of a triangular or segmental form, comprising one-fourth, 








2870. Henry Davis Pocnin, Manchester, “ Stiffening, sizeing, and finishing 


2852. Epenzzer Coteman, Dudley, 








A 


one-sixth, or other suitable portion of the area of the top of the box. 
This opening is closed when desired by means of a sliding or revolving 
shutter, turning freely upon a centre pin or axle, and sliding in close 
contact with the top or cover of the box. The sliding or revolving 
shutter is secured when closed by means of a lock of any suitable con- 
struction. If the safe is intended to be portable, the outer casing or box 
is furnished with a handle or handles of suitable form. The inner re- 
ceptacle or tray is similar in exterior form to the outer casing, and fits 
closely in the interior thereof, in which it is capable of revolving, being 
furnished with a centre pin or axle for that purpose. This tray is closed 
at the bottom, but is entirely open at the top, and is divided into com- 
partments by means of radial divisions of the same depth as the tray. 
The tray is furnished with a lock, bolt, spring, or catch, so that it cannot 
be turned round without previously being released. It will be evident 
that, when the revolving shutter is opened, only one compartment or 
division is exposed at a time, and it is intended that the compartment of 
the tray which is opposite to the opening when the tray is locked should 
be empty, or contain only silver, copper, or other articles of small value, 
and that gold, notes, jewellery, or other valuable articles, should be placed 
in the other divisions, so that, ifa thief should succeed in picking the 
outer lock and sliding back the revolving shutter, he will find the com- 
partment empty or containing articles of little value, and it will still be 
necessary to pick the second lock, or discover the secret of the spring or 
catch, before he can revolve the tray and gain access to the other com- 
partments containing the more valuable articles. — Not proceeded with. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 


and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Culico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, we. 


2727. Joun Appison, Bombay Presidency, “‘ Discovering and destroying 


hydrogen or carburetted hydrogen gas and other gases in coal-mines, 
dwelling-houses, or other places.”—Dated 28th October, 1857. 

Thisinvention consists inemploying small balloons filled with hydrogen, 
or other light gas, and attached to strings, so that by rising or falling in 
the atmosphere of the workings of a mine, the presence or absence of 
hydrogen or carburetted hydrogen may be indicated. To destroy these 
gases, when present in the working of a mine, they are to be fired either 
by the electric spark, or by means of a rocket attached to a wire, extend- 
ing from one end of the working to the other. The presence of obnoxious 
gases in the holds of ships may be ascertained by similar means, 

2732. AEME BourGrois, New Oxford-street, London, “ Preparing liquor for 
es hides and skins.”—Partly a communication. — Dated 28th October, 
Sor. 

This invention consists in subjecting bark ard other materials, used for 
obtaining tanning liquor, to distillation, and using with water the liquor 
remaining in the still in the ordinary manner.—Not proceeded with, 

2735. Wituiam Cuark, Chancery-lane, “‘ Manufacture of murexide,”—A 
communication.— Dated 28th October, 1857. 

This invention consists in neutralising a cold solution containing 
alloxan and all ine with or carbonate of ammonia, added 
in small portions and at intervals; afterwards heating this solution to 
140° or 170° Fah. 

2742. Joun Fraser, Glasgow, “Manufacture of saltpetre.”—Dated 23th 
October, 1857. 

This invention consists in decomposing muriate of potash or chloride 
of potassium with nitric acid.— Not proceeded with. 

2744. WittiaM Greexine, Lower Edmonton, “ Enamelling and ornament- 
ing metals and other surfuces,”— Dated 28th October, 1857. 

This invention consists in subjecting the ordinary colours used for 
enamelling to the action of lime water or other alkaline solution. The 
patentee proposes to produce a marbled pattern by floating the colours 
upon water agitated in any convenient way, or by the use of a galvanic 
battery. He alsv proposes to obtain a marbling or further ornamental 
effect by adding to the colours used different metals, such as gold, silver, 
&c., in the form of fine dust, filings, or foil, In this case the specific 
gravity of the water should be increased by the addition of potash, 
chloride of sodium, or any other agent free from acid, so as to float the 
metals to be used, 





Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Maguetical Apparatus 
Electric Telegraph, Galvanic Butteries, &c. 

2923. Tuomas GLover, Upper Chadwell-street, Myddleton-square, and 
ALEXANDER Batn, Fetter-lane, London, ‘ Electric telegraphs.”—Dated 
21st November, 1857. 

These improvements combine the principles and advantages both of a 
signal and a recording telegraph, and have for their object the produc- 
tion, during the flow of an electric current, of a mark or indication by 
water or other suitable fluid upon a moveable or other suitable surface, 
upon which it is retained only sufficient time to read or transfer the 
indications, A lever or arm formed to convey the indicating fluid is 
provided with a tendency to be off the receiving surface, but so soon as 
the elasticity is caused to flow the lever or arm is brought in contact 
with, and so as to make a moist mark on the receiving surface, and the 
order of such indications will represent letters or signs as determined, 
upon. In order to bring the marker into operation an electro magnet 
or other suitable instrament may be employed in connection with it, 
The indicating fluid may be water which will remain sufficiently long 
for the signs to be correctly read, and then, by evaporation or otherwise, 
be moved without leaving a mark. Or other colouring fluid may be 
used, as when (according to arrangements subsequently referred to) the 
indications are desired to preserved. The patentees prefer for the re- 
ceiver an endless or other band of vulcanised India rubber, but this may 
be varied, and if evaporation be found insufficient in the time allowed 
to remove the indications, they employ a suitable rubber or other drying 
medium. When colouring fluid is employed, paper or other matter may 
be employed as a second receiver to take the indications from the first 
receiving medium, by such paper or other matter being caused to 
travel in contact with such first receiver. By this means the indications 
may be permanently retained. In place of simply water or colouring 
medium a chemical (as, for instance, a solution of potash) may be em- 
ployed to discharge colour from blue or other coloured paper or material 
upon which it is delivered. 





Ciass 10.—MISCELLANEOUS., 
Including all Patents not found under the preceding heads, 


Worcestershire, “Lathes for turning 
bolts, screws, and other small articles in metal.”—Dated 12th November, 


fe 

This invention consists of a spring chuck, for holding the bolt, screw 
or other article to be turned, which is so arranged and constructed as to 
allow of the article being removed and another substituted without 

pping the revolution of the lathe. The end of the chuck is so formed 
as to embrace or hold the head of the bolt, screw, or other article, and 
is furnished with a square bar or tail piece passing through the mandril 
of the lathe (which is hollow), and turning with it; or the bar may be 
round and slide on a feather and groove. The chuck is kept closed by 
means of aspiral spring acting between a collar on the bar and the end of 
the mandril, and is opened by meansof alever acted upon by atreadle when 
it is desired to remove the bolt, screw, or other article, and to substitute 
another in its place, 





2855. Stanuzy Wexnstzr, Bolton-le-Moors, Lancashire, “ Apparatus for 


turning.”—Dated 12th November, 1857. 

This invention, which cannot be described without reference to the 
drawings, consists, Firstly, in an improved apparatus for holding articles 
to be turned while in the lathe, by which apparatus the arbors or 
mandrils usually employed are disp dwith. Secondly, in an improved 
apparatus to facilitate the turning of articles to one uniform length; and 
lastly, in an improved apparatus for turning articles with a surface ina 
diagonal direction to the line of the axis. 





2860. Witu1am Jonw Macqvory Ranxryxx, Glasgow, “ Fan blowers.”— 


Dated 13th November, 1857. 

This inventor uses for the figure of the circumference of the case a 
curve or curves composed of logarithmic spirals, or arcs or circles, 
approximating] sufficiently near to s logarithmic spiral or spirals for 
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1 purposes. He makes the radius of the tips of the vanes of the 
fan bear to the main radius of the case a proportion depending on the 
proportion which the pressure of the air discharged from the casing is 
required to bear to the pressure due to its velocity of discharge, for, the 
greater the latter proportion, the less should the former proportion be. 
He makes the vanes of the fan of a figure called a spiral of the second 
order, whish spiral is characterised by the property that the inclination 
of the curve to its radius rector varies in a certain regular manner. The 
effect of the action of vanes so formed upon the air is to change its 
motion gradually. and without abrupt variations of direction or speed, 
from a direct radial motion to a whirling spiral motion.—Not proceeded 
with. 

2863. Grorce Hasentine, Washington, U.S, “‘ Machinery for the manfac- 
— stall metallic chains.” —A con.munication.—Dated 13th November, 
1857. 

This invention consists in an improved machine for making small 
metallic chains especially designed for watch guards and other articles of 
jewellery. The functions performed by this machine include the whole 
process of cutting the links from the strips of metal, and their subsequent 
bending and uniting, til] the complete chain is formed, without any in- 
tervening manual operations. The improved machine cannot be de- 
scribed without reference to the drawings, 

2872, Casimir Depax-Tavapas. Castres, France, “ Lithographic printing 
presses,”—-Dated 16th November, 1857. 

With the inventor's improvements the following movements only are 
required:—Firstly. when bearing upon the foot board, the moveable 
frame and squeezing bar are both bound at once, Secondly, when 
driving the hand windlass the moveable frame is unhooked at the 
moment when the stone carriage reaches the end of its useful motion. 
Thirdly, when the foot is lifted from the footboard, the sq ing bar 
and moveable frame are raised upat once by the action of a counterpoise 
fixed upon a transverse lever under the main frame of the press. The 
invention cannot be described in detail without reference to the drawings. 
— Not proceeded with. ’ 

2875 James ‘TayLon, Birkenhead. ‘ Improvements in dredging machines, 
which improvements are also applicable to other purposes.”— Dated 16th 
November, 1857. 

This invention consists in applying an arrangement of direct-acting 
double cylinder steam engines to the roller or drum placed at the head 
or top end of the dredging ladder, by which the dredger may be caused 
to rotate or revolve at pleasure, and thus supersede the use of inter- 
mediate shafting and gearing. A distinct but similar arrangement of 
apparatus may be employed for working the ladder, raising and lowering 
apparatus, and performing other work in and about the dredging vessel. 
For working submarine apparatus, as for supplying air to a diving bell, 
and for raising and lowering the same, the patentee employs direct 
acting engines combined with crabbed gearing and pumps. 

2880 Danie, Foxweit, Manchester, ‘‘ Application of a certain material 
fur the backs of cards,”— Dated 17th November, 1857. 

The patentee uses for the backs of cards a felted material composed 
of cotton, wool, silk, flax, or other fibrous substances, either separately 
or in combination, but not woven, in connexion with one or more layers 
of cloth made of cotton, linen, or other fibrous material, cemented 
together with any adhesive substance. 

2885. RICHARD AKCHIBALD KsnoomaN, Fleet-street, London, Gas burners.” 
—A commu:.ication.— Dated 17th November, 13857. 

This invention relates to the “* Argand” gas burner, its object being to 
produce a steady flame and more complete combustion of the carbon 
held in suspension in the gas, in such manner as to dispense, if 
desired, with the necessity of employing a shade or a chimney, without 
which that form of burner has heretofore been useless, In fact, even 
with the aid of a chimney, more or less carbon has always been 
deposited upon the walls of the room and other objects surrounding the 
flame, and the intense heat thrown off is cften very objectionable, still 
the character cf the light produced by that burner is such as to render 
ita desirable form. The invention ist ling the central 
ring of orifices for the escape of gas by an additional ring of lesser 
orifices which are placed equidistant from the central ones, as well as 
from each other, and about six of these will be found to answer a good 
purpose, The patentee has discovered that by this arrangement the 
smaller flames obtained in burning the gas produce upon the central and 
greater ones the remarkable effect of obviating all flickering and 
smoking, so that the argand may be burned at its maxitoum height with- 
out the use of a chimney. 

491. Freorrick Aycknourn, Lyon’s-inn, Strand, “ Bird-cages,”— Dated 
18th November, 1857. 

The inventor constructs such parts of the cage as hitherto have 
consisted of wire work, or wood and wire work, either wholly of globular 
or sheet glavs and partly of wood, or other suitable material; or, he 
constructs the whole of the cage of such glass.— Not proceeded with, 

2903. Sern Gitt, and Henry Newron, Liverpool, “ Stereoscopic pictures.”— 
Dated 19th November, 1857, 

This invention consists in obtaining the double image to form the 
stereoscopic picture by a double refiector, and then taking the pictures 
by a camera from the reflectors, which may consist of two silvered plates 
placed at a convenient angle to each other —Not proceeded with. 

2906. Puitir Epwarp Corrky, Bromley, Middlesex, “ Distilling."—Dated 
19th November, 1857. 

This invention relates to an improvement on the processes of distilling 
known as Champonnois’ process, which consists in extracting the 
saccharine principles from beet root and other vegetable substances con- 
taining saccharine matters, by the aid of the speut wash obtained from 
the distillation of the saccharine juices during a previous operation. 
Now the object of the present invention is to adapt the apparatus known 
as Coffey's distilling apparatus to this process. It is well known that in 
this apparatus the waste, in descending a column termed the analyser, 
spreads over a series of trays, and there meets ascending streams of 
steam, which proceed from an adjacent steam boiler, and cause the rapid 
evaporation of the spirit contained inthe wash, As, however, the spent 
wash is by the Champonnois’ process required to be conducted to the 
macerating tuns, to act upon fresh beet root, it is desirable to prevent 
the dilution of the wash as much as possible, and at the same time to 
keep up its temperature. Instead, therefore, of introducing steam from 
the steam boiler to the analyser, the inventor heats the spirit wash (as it 
is discharged from the analyser) by means of suitable metallic surfaces 
heated by steam, and thus causes it to yield steam for vaporising the 
spirit contained in the descending stream of wash in the analyser. The 
other portion of the spent wash not required for this purpose is con- 
ducted away to the tuns or vats used in the earlier portion of the distilling 
process —Not proceeded with. 

2910, Joux Eomund Burninouam Curtis, St. James-road, Croycon *‘ Appa- 
ratus for filing papers and documents "—Dated 19th Novembe~, 1857. 

This invention has for its object improvements in apparatus for filing 
papers and documents, For these purposes each apparatus is made with 
a flexible file of cord or other suitable material, which is constructed in 
such manner as readily to be divided or severed in its length and again 
connected, in order readily to admit of an intermediate paper or docu- 
ment being removed, when the two parts are separated so as to leave 
the other papers or documents on the two parts of the flexible file, the 
ends of the two parts of a flexible file going again together, and again 
acting as a single file till an intermediate document be again required 
to be removed, without disarranging the other papers or documents on 
the file. One end of the ftlexitle file is made fast to a paper-board or 
suitable surface; the other is provided with a point to penetrate the 
papers or documents, and when a second or more paper-boards are used 
with the same file the flexible file is passed through such paper-boards, 
The fixed ends of the flexible file may be fixed to one end of a box, ora 
drawer, or other receiver for papers or documents, and the several in- 
termediate paper-boards may be formed to fit across such receivers 
The parts of a flexible file may be joined by screw or other suitable 
couplings. — Not proceeded with. 

2914. Bexsanin Keioutiey, Lofthouse, Wakefield, ‘ Apparatus for indi- 
cating and registering the flow or supply of air to mines and other places 
requiring ventilation.” Dated 19th November, 1857. 

This apparatus consists of a case provided with a dial and pointers, 
and of a vane or wind pendulum supended from the interior of the case. 
The upper part ef the pendulum rod is formed with a toothed piece or 
quadrant in gear with a pinion, to which one of the pointers is attached, 
and which thus works with the pendulum, and indi the force of the 











current. Another pointer carrying a stud, and intended to register 
any variation of the supply of air, is lodged or held ioosely in a socket, 











and may be moved by hand to correspond with any position of the 
pendulum, and held so by a spring; but should the current of air be 
altered, this registering pointer will be moved by the movement of the 
pendulum, so as to denote the altered amount of air admitted, and will 
remain so until reset; or there may be two such registering pointers 
similarly loosely fitted, each carrying a stud, and held in place bya 
spring, and one being on each side of the pendulum or indicating pointer, 
and acted on by the nt of the pendul ove will register the 
highest and the other the smallest quantity of air admitted. The time- 
piece may be so adapted to the apparatus as to be capable of being 
stopped by a contrivance on the upper part of the pendulum or vane 
rod. The dial is graduated or divided into degrees* or spaces, which 
should correspond with the dimension of the vane, which conveniently 
may be a definite portion of a square foot, and which it is preferred to 
form of a light metal frame covered with oil, silk, or other light material 
impervious to air, The case is so contrived that it can be locked. For 
ensuring delicacy of action the pendulum should be balanced by a 
counterpoise. ‘To illustrate the working of the apparatus:—Suppose it 
be desired to register any deviation, as, for example, a reduction from 
the supply of air determined on for the healthy ventilation of a mine or 
pit. The pendulum pointer with the pendul will indicate the greatest 
force of the current by its elevation; the registering pointer is set in 
proper position to correspond with the situation of the pendulum. Should 
the current be varied, say diminished, the pendulum or indicating pointer 
will come in contact with the stud on the registering pointer, and move 
such pointer (or cause it to travel backward on the dial) so as to denote 
the lowest amount of air supplied, in which position it will rest until 
reset by hand, thereby registering the variation, the time of its occur- 
rence being r corded by the stopping of the time-piece by a wire or 
eatch on the pendulum,—Not proceeded with. 

2916. Joun Hinks and George WELLS, Birmingham, and Joseru LeTiERE 
Perit, Aston, Birmingham, Warwickshire, “ Metallic pens.”—Dated 20th 
November, 1857. 

According to this invention the writing end of the pen is curved in a 














THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 


Tue Inon TRADE: Continued Quietude: Future Prospecis—Pic Inon Trane: 
Prices easy—Tue Coan Trape: Its inactivity: Fatal Accident, Three Lives 
lost: Termination of a Strike in North Staffordshire: Quantity of Coal ex- 
ported—INFRINGEMENT OF THE TRUCK ACT—GENERAL TRADES or Bm- 
MINGHAM AND WOLVERHAMPTON—THE QUEEN’s VISIT TO BIRMINGHAM: 
The Gunmakers' Trophy — Tue PURIFICATION OF THE TAME: A simple 
Method «f filtering Sewage—SEwaGe OPERATIONS aT DUDLEY: Objections of 
the General Board—WatTER FOR WOLVERHAMPTOS—BoaRD oF TRADE 
Returns ; Decreased Exjort from the Midlands: Wolverhamp School of 
Ari: Facts and Figures: Retirement of the Master—Starronpsnize Pot- 
veRies Waten Works Company: Swucces:ful Progress—MINTON AND THE 
Ceramic Ant: Encaustic and Enamel Tiles. 

Very little need be said this week regarding the condition of the iron 

trade in the past seven days. The week has not been conspicuous for 

the number of orders received or the inquiries afloat, seeing that there 
have been very few of either. At the same time works are in active 
operation upon some large orders received shortly prior to our last 
report, and the large sums of money both at home and on the Con- 
tinent that now await investment with the prospects of a harvest 
surpassing in value that of many years past, tend greatly to 
strengthen confidence in the near appreach of a condition of great 
prosperity. The accounts read this week from the United States are 
turther corroborative of last week’s report that buyers there would 
soon be in the market for orders of considerable worth at makers’ 
prices, 

Pig iron appears to be plentifully offered on “ easy terms.” 

The coal trade is languid. 

The strike of miners at Goldenbill, in North Staffordshire, which 





direction contrary to that of the body of the pen, so that in writing the | kas Jasted nearly thirteen weeks, has terminated, the butties having 
end of the pen presents a convex figure to the paper, instead of a concave | announced that 3s. 6d. per day would be paid to the thick stone men, 


one as in the ordinary pen.— Not proceeded with. 
2919. Henry Pacr, Whitechapel-road, London, ‘Sheet and crown glass,” 
—Dated 20th November, 1857. 

The First part of this invention consists in flattening sheet glass by the 
employment of a vacuum and atmospheric pressure to force the glass 
down upon a flat fire stone. The fire stone, upon which the tube of glass 
to be formed into a sheet is laid, is pierced and perforated with numerous 
apertures, a vacuum being formed under the fire stone after the glass is 
laid thereon, the pressure of the atmosphere presses down the glass flat 
and smooth thereon. The object of the Second part of the invention is to 
get rid of the knob or knot existing in crown glass as now ordinarily 
menufactured. It consists in applying the power to spread out the glass 
at the circumference by suitable instruments instead of at the centre, 
whereby the glass is produced of an uniform (or nearly 80) thickness 
throughout, and without any knob or knot.— Not proceeded with, 


2929. SamveL Rivey, Victoria-terrace, Manchester, Lancashire, “‘ Prepa- | 


ration of chocolate and cocoa."”—Dated 23rd November, 1597. 
This invention consists in the application of lentils in the manufacture 
of chocolate or cocva. They may be applied in the form of a decoction 


or liquid produced from the seed or flower of lentils, or in the form of | 


paste produced from the seed or flower. 

2036. Tuomas Coxon Wi.kinsox, Ashford, Kent, ‘Pump valves.” —Dated 

24th November, 1857, 

The inventor proposes constructing the valve of a circular or cy- 
lindrical form, having a vertical section in the form of an H, such 
valve working freely but fluid-tight in a cylindrical chamber bolted to 
or forming part of the pump casting. This chamber is formed on one 
side with one or two inlet ports (according as it is required for a single 
or double-acting lift and force pump, and with a single outlet or 
delivery port on the opposite side, The central portion of the valve 
has corresponding apertures in it, arranged in such a manner that, 
when the working piston of the pumpis put in motion, the vacuum on 
one side and the compression on the other will move the valve so as to 
open the inlet on one side and the outlet in the other alternately. 
Suitably metallic packing rings are fitted into grooves in the valve for 
the purpose of keeping it fluid-tight in its casing or chamber.—Not pro- 
ceeded with, 

Dinner AND TesrimontAL TO Mr. F. P. Smrru.—A dinner was 
given on Wednesday evening, at St. James’s-hall, to Mr. “Screw” 
Smith. Mr. R. Stephenson, M.P., who presided, in proposing the 
health of Mr. Smith, said that he did not wish to claim for that 
gentleman any exclusive merit. Mr. Smith bad, however—working 
from a platform which might have been raised by others, as Watt 
had done, and as other great men had done—made a stride in advance, 
which was almost tantamount to a new invention. It was, in his 
opinion, almost impossible to overrate the advantages which this 
country had derived from the untiring and devoted patience which 
Mr. Smith had bestowed upon the subject of propelling vessels by 
means of the screw, and it was to show the sense entertained of those 
services that they had invited Mr. Smith to meet them that evening. 
He then presented Mr. Smith, in the name of the subscribers to the 
fund, with a handsome salver and claret jug. 

Pusuc Hearru ar Sypney.—During the last month of 1857 and 
the first month of 1858 there was an unusually large mortality at 
Sydney, New South Wales, the deaths registered having exceeded 
the births in January. The deaths in December, 1857, were 181, the 
births 198; in January, 1858, the deaths were 167, and the births 
159. The mortality was especially large among children under five 
years of age. In an interesting paper read some li:tle time since before 
the Philosophical Suciety of New South Wales, Mr. Isaac Aaron, who 
has since been appointed health officer for Sydney, draws rather a 
gloomy picture of the sanitary condition of some of the wards, and 
States that a complete and efficient system of sewerage and drainage 
is much required. Mr. Aaron also urges the necessity of an ample 
supply of water and discontinuance ot offensive trades, and the con- 
sumption of smoke within the city boundaries, a supervision of common 
lodging-houses, the erection of baths and wash-houses—in fact the 
adoption of the whole sanitary programme of the old world. A similar 
regime would seem to be applicable to Geelong, Victoria, where a 
Melbourne journal states that the annual mortality was 1 in 37-4 of 
the population, while that of London is about 1 in 40, and of England 
generally Lin 45 

Ho._ynkap.—TuveE Late Mr. Rexpev.—In the course of a discus- 
sion in the House of Commons, on Friday night, on the proposed vote 
of £21,000 for the harbour at Holyhead, Lord J. Browne asked when 
the new packet pier at Holytead would be commenced ? Would it be 
completed so as to be ready for the accommodation of the new and 
larger packets about to Le placed on the station, and to run between 
Holyhead and Dublin? Mr. Hamilton stated that it would be com- 
pleted in a year and a-half, in ample time to be ready for the accom- 
modation for the new and Jarger packets which were about to be 
placed on the station. Mr. Glyn suggested that it was worth while 
to consider the possibility of rendering Holyhead available for the ac- 
commodation of the American tratlic. Time would be saved both in 
the conveyance of the mai!s and passengers if they could be landed 
there instead of being carried on to Liverpool. Mr. Hamilton feared 
that, in the present state of the harbour of Holyhead, it would not be 
possible to land the American mails there. He would, however, cause 
inquiry to be made into the subject. Mr. Wilson said that the works 
now going on at Holyhead were being carried out with a view of mak- 
ing the harbour available for the landing of the American mails, so as 
to save as much time as possible in the conveyance of the mails and 
passengers intended for the metropolis and the south of England. In 
answer to some observations by Mr. W. Williams, Mr. Hamilton said 
that on the death of Mr. Rendel, by the direction of the late Govern- 
ment, a new estimate was made by Mr. Hawkshaw, which was that 
now under discussion, Mr. Wilson said that, in justice to the memory 
of Mr. Rendel, it should be stated that his estimate of £628,000 was 
framed on a far smaller proportion with regard to the works, and it 
was in consequence of the reported extensions of the plan that the in- 
crease in the estimates had occurr.d. Mr. Williams could assure the 
honourable gentleman that he was mistaken. The estimate was made 
by Mr. Rendel at £628,000 for the same plan which Mr. Rennie and 
other engineers estimated at £1,700,000. The vote was agreed to. 
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and 3s, 3d. per day to those working in the thin stone. This offer, 
which is an increase of 3d. per day in each of the two departments 
over the wages paid prior to the turn-out, has been accepted, and the 
men have generally returned to work. 

A return relating to the coal trade and its progress during 1857 has 
just been issued, from which it appears that there was exported from 
the United Kingdom to foreign countries and British settlements 
abroad, of coals, 6,483,416 tons, valued at £3,019,228; of coke and 
cinders, 250,678 tons, worth £190,328; of culm, 3,624 tons, £1,105; 
and of patent fuel, 84,032 tons, valued at £53,437—making a total of 
6.821,750 tons, the declared value ot which was £3,264,098. The 
quantity shipped coastwise was—Coal, 9,300,598 tons; cinders and 
coke, 35,226 tons; culm, 197.852 tons; and patent fuel, 36,717 tons 
== 9,570,373 tons, against 1,996,411 tons shipped in 1856, showing an 
increase of nearly 500,000 tons. The quantity of coals and patent fuel 
imported into London during the year coastwise, and by inland navi- 
gation and land carriage, was 4,395,464 tons, against 4,417,578 tons, 
showing a decrease of 22,114 tons. 

A fall of roof occurred on Tuesday afternoon, at the Masonfield 
Colliery, near Wolverhan.pton, which resulted in the instant death of 
three men, and serious if not fatal injury to several others. The acci- 
dent seems to have resulted from carelessness and neglect of warning 
on the part of the sufferers. ‘They were at work “ falling” during the 
forenoon ; and, about half-past twelve, the underlooker cautioned them 
that a mass of several tons, which they desired to get down before 
going to dinner, was unsafe. The unfortunate fellows appear to have 
continued work without taking any precautions; and ten minutes 
after the caution had been given, down came the danyerous mass, 
frightfully crushing several of the men. Three were killed instan- 
taneously. Those who got out alive were conveyed to the South 
Staffordshire hospital. 

The magistrates at Wolverhampton and Dudley continue to be 
occupied in hearing informations under the Truck Act brought against 
iron and coal masters through their agents. On Wednesday last a 
butty to the Parkfield Company, Wolverhampton, was fiued £15 for 
three separate offences of this class. 

The general trades of Birmingham and Wolverhampton are, as a 
whole, somewhat languid, but there are conspicuous exceptions to the 
advantage of the employed. 

In Birmingham much continues to be said and done on the matter 
of the proposed visit of her Majesty. The gunmakers will erect a 
tropby, of which the following is a description :—The extreme height 
from the ground to the top of the flag-staff will be &0 ‘t., the span of 
the arch 50ft., and the height to the keystone (if the term may be 
allowed), 42 ft. The base of each pillar will be 8ft. wide, and the 
width of the pillars themselves 6 ft. The depth of the arch will be 10 ft. 
The woodwork will be painted a warm stone colour, and the plan of 
decoration will be, as nearly as can be described, as follows:—At the 
foot of each pillar there will be a star formed with tastefully arranged 
groups of swords, bayonets, and bright ramrods, surrounding on the 
one pillar the borough arms, and on the other the Prussian arms. 
About the middle of the pillars the royal initials, V.R., will be placed, 
surrounded by a wreath of laurel and a star of eight points, formed 
with swords. Each capital is to be ornamented with a design formed 
with crossed sabres, and the crown of the arch will be decorated with 
pistols, forming an appropriate border. Beneath these pistols will be 
the inscription, in gold letters on a purple velvet ground, “* Welcome 
to our Queen.” Immediately under the inscription a blue velvet 
curtain will be suspended, to which a tringe of bright ramrods or 
bayonets will be attached, and a beautiful wreath of natural flowers 
will still further embellish this part of the arch. From the centre of 
the arch will descend a magnificent star, fifteen feet in diameter, com- 
posed of muskets with fixed bayonets, the points of the star being 
formed with ramrods. The butts of the muskets will rest on a wreath 
of laurel enclesing another motto. The arch will be surmounted by 
the royal arms, seventeen feet in width by ten feet high, which will be 
brilliantly painted. Above this another smaller star, also composed 
of swords, bayonets, and ramrods, will appear; and above all this will 
be a grand military trophy of the flags of all nations, with bannerets 
of lances, while from the summit will float the royal standard of kng- 
land. A large wreath of flowers and evergreens will be suspended in 
two festoons across the arch frum the capital of each pillar, the whole 
forming a coup dail of splendour and brilliant effect which it will be 
impossible to surpass. ‘I'ne total number of articles required in the 
decoration will be 200 pistols, between 300 and 400 muskets, 8,000 
ramrods, 1,000 bayonets, 200 lances, and about 86 flags. ‘The total 
value of the arms required will be between £5,000 and £4,000. 

At the meeting of the Birmingham Town Council on ‘Tuesday, 
Alderman Baldwin read the report of the deputation appointed to 
wait upon Mr, Adderley, M.P., Mr. Potter, and Mr. Rollason, respect- 
ing the drainage of the borough into the Tame. The report stated 
that the deputation (consisting of Alderman Baldwin and Councillor 
Briggs) accompanied by Alderman Cox, the Borough Surveyor, and by 
Mr. Couchman (on behalf of Mr. Adueriey), visited Cheltenham on 
the 16th April, for the purpose of examining the manner of treating 
the sewage of that town. The process (observed the report) which 
appeared both efficient and inexpensive, is as follows: “ At tue outlet 
ot the sewage a plain simple building is erected, in which are con- 
structed two sets of filtering pits, each about six feet deep Into these 
pits the sewage is admitted at pleasure, and is fil’ered through fleaks 
or hurdles, bioken stones, and straw. After having undergone this 
preliminary process, the sewage water, which runs off into the ad- 
joining stream, is mixed as it goes with a very small portion of lime, 
which*appears to effect its purification in a tolerably complete manner, 
and your deputation were informed that the fish in the water below 
have, since the establishment of the works, resumed the occupation of 
their furmer haunts within about a mile of the spot. When one set of 
filtering pits becomes full of solid matter, the sewage is turned into the 
other, and treated in the manner betore described. After leaving them 
a few days to drain, the pits which are so filled with solid matter are 
emptied, and the contents mixed with the ashes and night-soil of the 
town in layers of each until a heap accumulates to the thickness of 4 
yard. This mixture is then sold to farmers at 3s. per cube yard, and 
there appears to be a ready sale for it at that price. Your deputation 
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ascertained that the first price at which the mixture was sold was 2s, 
per yard, then at 2s. 6d., and now at the price above named, and they 
have little doubt but that when its fertilising qualities are better 
known it will command a still higher price. With regard to the cost 
of this system your deputation ascertained that the amount realised 
by the sale of the manure nearly meets the annual cost of the works, 
which does not exceed £300 per annum for‘’a town containing 55,000 
inhabitants. Your deputation are of opinion that the outlet of the 
main sewers of this borough, at Saltley, is for many reasons admirably 
adapted for the application of the Cheltenham system of treating the 
sewage, and they recommend that the Public Works Committee be 
authorised and instructed to try the experiment on a small scale. 
This may be done in a temporary manner and at a trifling cost.” 
Appended to the report was a very satisfactory letter from Mr. 
Couchman, intimating his belief that if this system was carried out, 
Mr. Adderley would be satisfied—Alderman Baldwin, after a few 
remarks upon the practicability and economy of the plan, moved that 
“The committee be empowered to make an experiment upon the 
Chelienham system, at the main sewer outlet at Saltley, at a cost not 
exceeding £100.” The proposition was agreed to. 

At a meeting of the Dudley Board of Health on Tuesday last, the 
clerk read a letter from the Secretary of the General Board. It was 
dated 3rd May, and was as follows:—*I am directed by the Presi- 
dent of the General Board of Health, with reference to the application 
of the Dudley Local Board for sanction to mortgage the rates of that 
district for the sum of £14,000, for the purposes stated in your letter 
on the subject, to state that the president is not prepared at present 
to sanction the borrowing of the sum of £3 838 17s. 4d. for the main 
outfall sewer for the southern side of the town, for the reasons set out 
in the extract from the report of the superintending inspector, of 
which a copy is enclosed.” The following is the extract from the 
report of Mr. Ranger, the superintending inspector, referred to in the 
foregoing letter:— The main outfall sewer for the northern side of 
the town:—This sewer is shown to be 2,276 yards in length, with its 
outfall into Bradley Brook. This brook forms one of the boundaries 
of the parish. The waters running in its channel are at present com- 
paratively free from sewage water and filth. The Local Board's right 
only extends to the middle of the channel ; the other half belongs to an 
adjoining parish. No provision is made in the plan or estimate for the 
necessary works for separating the solid portions of the sewage from 
the water, so as to prevent a pollution of the brook. The engineer 
states that nearly 1,400 yards (or more than one-half of the entire 
length of the proposed sewer) is to be laid through ground for the 
most part undermined, and which has sunk in several places several 
inches while he has been preparing his plans, By the plan 980 yards, 
or more than one-third of the entire length, is to be an open sewer, 
and constructed for the most part of planks of wood bolted to sheets 
of timber. The entire cost of this sewer is estimated at £3,838 17s. 4d., 
exclusive of compensation. I am of opinion that the solid matter of 
the sewage should be separated before it is allowed to run into the 
brook, the unsound ground avoided. and the proposed expenditure 
very greatly reduced. Under these circumstances I beg to suggest 
that, before making a final report on this part of the scheme, oppor- 
tunity be given to the Local Board to reconsider the formation of this 
sewer with its outfall.” It was agreed that the matter sheuld 
be referred to the Survey and Public Works Committee, and that a 
copy of the letter of the Poor Law Board, and the extract from Mr. 
Ranger’s report, should be at once forwarded to Mr. Lee, with a re- 
quest that he would appoint an early day for a conference with the 
committee. 

At the next meeting of the Wolverhampton Town Council a 
motion will be brought forward requiring a notice to be given to the 
Wolverhampton New Water Works Company, informing them that 
the Council, on behalf of the inhabitants, will insist upon the erection 
of the necessary works for filtration, and for supplying the water so 
filtered without subsequent exposure in an open reservoir. 


BOARD OF TRADE RETURNS. 


The total declared value of the exports for the past month was 
£9,451,433, against £9,985,844 in the corresponding period of last 
year, and £9,424,926 for the April of 1856. For the four expired 
months of the present year the total value was £32,961,723, while 
during the corresponding months of 1857 and 1856 the respective 
amounts were £38,813,337 and £34,574,029. With the single ex- 
ception of machinery, all the manufactures of the midlands, whether 
metallic, fictile, or textile, showing a falling off; and if to machinery 
are added beer and ale, coals and culm, cotton goods, linen yarn, seed 
oil, and stationery, the enumeration is completed of all the articles 
which have not shared in the general depression. The appended table 
shows the changes at the dates given at the head of each column, in 
the various brauches of the hardware and metal trade :— 


1856. 1857. 1858, 
Hardwares and cutlery «. £297,190 .. £309,279 .. £260,384 
Machinery: steamenzines .. 56,433 .. 77,087 .. 107,651 
7 other kinds .. 145,313 .. 185,971 .. 217,366 
Tron: pig eo 0s tees * ee. Cae ~~ eee 
» barandrod .. .. .. 642,751 .. 711,420 .. 531,008 
bay i)  , Gls, Var lab tae 15,124 .. 14,834 .. 22,181 
oo 1 GR we o0) ce. os, oo, Se co) Se oo. eee 
» wrought .. .. .. o- 370,807 .. 363,571 .. 334,087 
ene ere mee. 73,701 .. 60,953 
Copper: pig eo - o- 66,6600 42,731 .. 34,579 
7] sheets .. .- .. «- 261,349 .. 116,014 .. 137,906 
be wrought és Fes! 11,431 25,705 .. 47,158 
BURA ae es! 60-05 ee 3 7,551 e 12,870 .. 11,197 
Ss Ci. ante, ey 
Tin “- ww * eo +e oe 21,57. 13,919 .. 20,949 
a ce 55) *hs. ap ce Meee 134,818 .. 134,812 
Plate, plated wares, watches 
and jewellery .. .. .. «. 37,593 44,850 .. 35,161 


There was an increased exportation of hardwares and cutlery to 
Australia, India, and Brazil, but the shipments to all other countries 
show a decline, those to Canada and the United States having fallen 
off about one-half. The exportation of steam engines was chiefly to 
Spain, Russia, India, and Australia; and other kinds of machinery, 
in addition to these countries, to France and Holland. The decline 
in pig iron was general, with the exception that there was an increased 
exportation to Holland; but cast iron improved, in consequence of a 
considerable increase in the shipments to Australia, Canada, and the 
United States. In wrought-iron the only increase was to India, and 
steel shared in the decline. The increase in copper sheets and nails is 
due entirely to the demand from Australia, the shipments to all other 
parts of the world showing a considerable decline. The exports to 
the United States were only a fourth, and to Holland less than half, 
of those of the corresponding period of last year. ‘The variation in 
tin plates is very small, the increased exportation to unenumerated 
countries being sufficient to compensate for the diminution in the 
quantities sent to the United States, Canada, and the Hanse Towns, 
which are the principal consumers. The following items are abstracted 
from the imports :— 


Metals: copper ore,tons .. .. 4,202 .. 6,316 .. 11,314 
a un-wroughtcwte. .. .. 5,506 .. 6,188 .. 7,320 
oe iron, bar, tons .. ee 679 .. 1,068 . 218 
ps steel Se. “ee lee ee  « 46 
be lead of!) ot ew. 06 20M 0s 1718 1. 1008 
Si5id RNIN rs inagis 6b seeedsssonl ne A eco 
bs tin tee ed .90 - Aeeee,, 20. eln.2 788 


WOLVERHAMPTON SCHOOL OF ART. 

A difference has arisen between the Council of the Wolverhampton 
School of Practical Art and the master of the school, Mr. Thomas 
Chittenden, which has resul.ed in the retirement of Mr. Chittenden, 
The correspond nce which preceded this step on the part of that gentle- 
man has been printed, aud as it contains some interesting statistical 
information relating to the working and results of such iustitutions, 
we make some extracts. The correspondence commenced on the 28th 


April, when the hon, secretary wrote as follows :— 
“ Dear Sir,—At a numerously attended meeting of the Council of 
the School of Art, held yesterday, it was unanimously resolved— 
_“* That the secretary do write a letter to Mr. Chittenden, calling 
his attention to the statistical statement of the attendance of the 
studepis pow luid before it, and generally to the unsatisfactory posi- 





tion of the school; and that the Council do adjourn to this day week 
to receive any explanation Mr. Chittenden may desire to offer.’ 

“ The statement referred to was drawn up, as you are aware, with 
great care, and is, I believe, as correct as it can well be rendered. 
From this it appears that, out of a number of 342 students who have 
entered the school to Christmas, 1857, no less a number than 219, or 
about 63 per cent., have left the school at periods varying from three 
to twelve months. Consequently, only thirty-seven per cent. 
have remained for longer periods, while of this number very few 
have stayed sufficiently long to enable them to enter upon the more 
advanced studies provided by the department, and which should be 
prosecuted, if the school is to accomplish the object for which it was 
founded. 

“ Tam desired likewise to remind you that this school was establi-hed 
primarily and ostensibly with a view to a commercial result ; the 
special classes for ladies, &c., which were formed, while essential to 
its financial success, were subordinated to the evening or artisan 
classes, as it was felt that, upon their successful working and develop- 
ment, must the general prosperity of the school depend. 

** The Council is of opinion that its admitted want of success has 
arisen to some extent from the too circumscribed adoption of the 
severer course of study, to the exclusion almost entirely from the 
younger pupils of that which would at the same time have interested 
and instructed ; and from the more advanced pupils, of drawing from 
nature, and the direction of their studies to the conventional adapta- 
tion of the familiar forms of plants and flowers to the requirements 
even, to a limited extent, of local ornamental trades. 

“ It certainly will fail to satisfy either the Council or the town, if 
an institution, established at so much cost, should degenerate into a 
mere drawing academy; and I am therefore requested to ask whether 
you can offer any suggestions which, if fairly carried out, may reason- 
ably be expected to produce more satisfactory results for the future.” 

In his reply Mr. Chittenden says:—I commence with my first 
appointment as head master in 1853. At that time the School of Art 
was altogether a new thing in this town, and the artisans, clerks, &c. 
rushed to it, as if they had only to enter the school and become in a 
short time first-rate draughtsmen ; as many as 115 entered the first 
quarter, of these thirty-one found, in three months, that it was not to 
their taste ; fourteen new pupils entered the second quarter, of whom 
four dropped off the next three months, and thirty-one more of the 
original attendants did the same. ‘The following six months thirty 
new pupils entered and thirty-six left, making a total of 159 who 
entered, and 102 who left the school the first twelve months, In 
August, 1854, the present school building was opened, and curing the 
twelve months that ensued eighty-seven new pupils entered and 
sixty-four pupils left. From August, 1855, to August, 1856, forty- 
five new pupils entered and sixty-two pupils left. From August, 
1856, to August, 1857, forty-four new pupils entered and fifty left. 
From August, 1857, to the present time forty-two new pupils have 
entered and twenty-eight have left. It would occupy too much of 
your time to detail the several periods at which the pupils left ; suflice 
it to say that 188 of those who have left did so at periods ranging 
from three to twelve months, and that of that number 102 left the 
school the first year; so that during the last four years the average 
number of those who have left the school with only twelve months’ or 
less instruction is 21}, equal to about 30 per cent., not 63 per cent. ; 
and it will be found, on inspection of the register of the pupils’ 
attendance, that the per centage of those who have left thus early has 
been gradually diminishing.” 

After supposing that the remarks of a want of success applied to the 
number of pupils only, because he had reason to know that this school 
would bear ccmparison with any other of the same duration in the 
progress of the pupils, and showing that whilst the Birmingham 
school at the last examination got only 4 per cent. of medals, the 
Wolverhampton school got 12 per cent., Mr. Chittenden suggests that 
the manufacturers of Wolverhampton should learn from those of 
Coventry, where “ prizes of £10 each are given, one for the best design 
for a ribbon, the other for the best design for a watch case. Should 
anything of the sort be offered here it will be found that this school 
has not been a mere drawing school. 

After this the Council express their dissatisfaction with the reply, 
and require Mr. Chittenden to qualify himself by certificating for the 
second group of subjects in the circular of the department, No 136. 
The Council do not, however, “in the slightest degree question” Mr. 
Chittenden’s ability to teach “oil painting.” In his letter acknow- 
ledging this farther communication, Mr. Chittenden asserts his ability 
(as Student of the Royal Academy of Art in London, and a practical 
designer for twenty years before the date of his ivory, 1844) to teach 
the particular branch desired, and puts an end to the controversy in 
the following decisive terms:—" But as there are several points on 
which I cannot agree with your secretary’s remarks, especially where 
he says I should have looked afver the pupils who left the school, and 
states it to be the custom in every well-regulated schovl so to do, I 
have only to add that I do not intend to go to the department to take 
their certificate in group 2, and therefore place the position I hold as 
head master of the School of Practical Art in this town at your dis- 
posal from Midsummer next. 


STAFFORDSHIRE POTTERIES WATER WORKS COMPANY. 


The twelfth ordinary annual meeting of the proprietors of the 
Staffordshire Potteries Waterworks Company was held on yestegday 
(Thursday) week, in the council chamber at the town-hall, Henley. 

Mr. G. Baker believed that the prospects of the company were very 
good. ‘They had covered nearly the whole of the district with mains, 
and they must now look to the general prospect of the district for 
additional revenue. As new houses and streets were built a larger 
supply of water would be needed, and of that probable increase the 
shareholders were quite as able to judge as the directors themselves. 
The principal outlay had been met, and an ample supply ef water to 
millowners by way of compensation had been provided for, and thus 
a very annoying and vexatious question had been disposed of. He 
and his co-directors had inspected the new reservoir, and he believed 
there would always be an abundance of water to meet the requirements 
of millowners. 

The following extracts are from the reports respectively of the 
directors and the engineer of the company. The directors said :— We 
have personally inspected the Tittesworth reservoir. It presents a 
beautiful storage of water, and so far as our judgment goes we agree 
with the opinion of our engineer, that it is solidly constructed and well 
finished, and will stand its work. ‘This reservoir has cost us much 
anxiety, and you an heavy outlay, but its necessity every day became 
apparent, nor was it possible to protect the company against the de- 
mands of the millowner until this work was completed. Notwith- 
standing the depression of the staple manufacture, and the consequent 
(somewhat) limited demand for water, the sale has kept up remarkably 
well, and our income has, by several hundred pounds, exceeded that 
of the previous year. ‘This speaks well, and shows we have gained 
more by fresh customers than we have lost by bad trade; and when 
trade revives—as we trust it will do shortly—there is no doubt that 
the income will be further increased. The balance in hand at the end 
of the year amounts to about £3,430, after paying all expenses. This 
enables us to recommend a dividend at the rate of six per cent. on the 
paid-up capital, free of income tax, which will leave a balance of about 
£500 for future service. The call of 103. on the last share has been 
well responded to; the product will serve to pay some unanswered 
claims, and the cost of the Tittesworth reservuir, and we hope of the 
new premises as well. This as yet, however, we are not prepared to 
say, but we mean, if possible, to keep the last ten shillings in reserve, 
and not to call for it unless it be indisp ble. We ier the works 
have now attained their maximum in extent, and that all further 
improvement will depend on the increase of building within the 
limits of the Act, and on strict economy being carried out in the man- 
agement of the works.” 

‘The engineer reported :—“ It is with satisfaction I have to report 
that the whole of the works are in a good state. The workshops at 
Wall Grange are now fitted up with two lathes and a small engine, 
which makes this pumping station very compiete. This machinery 
has been made and fitted up on the premises, by the company’s staff. 








The only work requiring special notice js the Tittesworth reservoir, 


which has been a source of much anxiety and care. The extraordinary 
flood in August last destroyed the temporary bye-wash, when the 
works were nearly complete, which circumstance, added to the sub- 
sidence of a portion of the outer slope of the embankment has, of 
necessity, caused considerable delay and additional expense in com- 
pleting the reservoir. I am glad, however, to say the embankment 
appears now to have found its bearing; the late rains filled the reser- 
voir within one foot six inches of the overflow, and thus gave an 
opportunity of testing the soundness of the works. There is now water 
in the reservoir to the depth of thirty-seven feet, and I have every 
confidence in its stability.” 


MINTON AND THE CERAMIC ART, 


A paper on the influence exercised on ceramic manufactures, by the 
late Mr. Herbert Minton, was rexd at the meeting of the Society of 
Arts, on Wednesday week, by Mr. M. Digby Wyatt. He said that 
Mr. Minton’s career extended over half a century, and the establish- 
ment at Stoke, in North Staffordshire, which fifty years ago gave em- 
ployment to about fifty hands, now kept 1,500 in active occupation. 
The value of our exports in ceramic manufactures had increased from 
£573,000, in 1840, to £2,500,000 at the preseat period, and to that 
rapid development Mr. Minton’s energy and activity had largely con- 
tributed. The author then proceeded to examine, in some detail, the 
various branches in which Mr. Minton had been particularly success- 
ful. These were earthenware and ordinary soft porcelain, parian, 
encaustic tiles, Azulejos, or coloured enamel tiles, mosaics, Della 
Robbia ware, Majolica, and Palissy ware. Mr. Thomas Minton’s 
efforts had been hmited to the improvement of earthenware and soft 
porcelain, to which the trade of the firm had been almost exclusively 
contined until about 1830, the remaining branches having been all 
originated under the auspices of his son. The hard porcelain manu- 
facture, though extensively manufactured for a time, had been alto- 
gether abandoned in this country until the year 1839, in which Mr. 
Minton, in conjunction with Dr, Turner, took out a patent for its manu- 
facture. The plan proposed, however, was not carried beyond a series 
of experiments until 1849, when, with the assistance of M. Arnoux, 
Mr. Minton resumed his experiments, which was ultimately so success- 
ful. The very difficult and elaborate manufacture of encaustic tiles 
having been described, the subject of coloured enamel tiles and 
tesserx, in which Mr. Minton’s success had been so remarkable, was 
passed in review. The remaining sections of the subject—Luca della 
Robbia ware, Majolica, and Palissy ware—though each possessing 
distinct characteristics in point of art, and claiming attention for 
excellences, either of design or fabrication, special to each—had yet 


| so much in common that it would be best to advert to them as a group. 


Some specimens of Majolica ware, which had formed part of the 
collection of the Duke of Buckingham, having come into Mr. Minton’s 
possession, his attention had been directed by them to a revival of the 
art in which his success is so well known. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LANCASHIRE AND YORKSHIRE AND East Lancasutre Ratways: Zhe Amalga- 
mation Arrangements—THE CoLLters: Advance of Intelligence among theom— 
MANCHESTER AND MiLporp Haven RatLway—BoiLer Exp.osion at Leices- 
TER—LBLADPORD, WAKEFIELD, AND Leeps RaiLwaY—BLAckBuRN RatLway 
—YorksuisE Union oF Mecnanics’ Institutes: Jateresting Slatisticso— 
COMMUNICATION BETWEEN RatLwa¥ GUARDS AND Drivers: New Arrange- 
ment on the Midland Lines—UvppersrieLp StTeaM-BoiLeR AssociaTion— 
Tu Bepronp Levet: An Interesting Retrospect—PnroroseD Scuoo. or ART 
at CamBripge—RatLway Martrers 1x Lincotnsaine — MonuMENT aT 
GranTHAM TO Str Isaac Newron—Lincotn Diocesan ARCHITECTURAL 
Sociery—Non-ConsuMiInG SMOKE Locomotives: <A Fine inflicted at Grimsby 
—New TRANSATLANTIC MalL ARRANGEMENTS—New Founpay at West 
HanTLeroo.—New Steamers By Ma. Latap—Sreen ror * CRinoLine”— 
Sree. Vesse.s—NortTaean Marress: New Blast Furnaces: Sunderland 
Docks—®BvILDING COLLECTANEA, 


SreciaAu meetings of the Lancashire and Yorkshire and East Lanca- 
shire Kailway Companies have approved of the bills before Parliament 
for the amalgamation of these undertakings. At the Lancashire and 
Yorkshire meeting Mr. Vance expressed his conviction that, in con- 
sequence of the precarious position in which railway property was at 
present placed, Government would be forced, ere very long, by the 
pressure of public opinion, to provide some proper and permanent tri- 
buna! for the thorough consideration of the questions which were now 
annually brought before committees of the House of Commons and 
House of Lords. He had for some time raised his humble voice on be- 
half of such a change, and he had the gratification of observing that 
the question had been taken up by Lord Robert Cecil, who moved for a 
committee on the subject the other day; and that another member of 
the House of Commons, of old experience in railway matters, was 
about to bring forward a motion fora ittee or « ission to 
ascertain the best mode of securing a tribunal of the kind referred to. 

The present committees were unable, from want of practical know- 
ledge and experience, to deal properly with railway questions, and 
contradictory decisions were the result, Mr. Vance also expressed his 
opinion that the Post-oflice authorities were adopting an * unconsti- 
tutional course” in competing with private commercial speculations 
like railways for the carriage of small parcels. It appears that one of 
the bills before the meeting has a clause compelling the companies to 
carry parcels under 7 |b, in weight for 6d. irrespective of distance, and 
the chairman (Mr. Wickham, M.P.) stated that the same clause would 
be inserted into all future railway bills. 

The miners of the Barnsley district had an open-air demonstra- 
tion last week, which was well attended, and passed off in 2 
creditable and orderly manner. One speaker made the sensible 
remark that more practical men were wanted in connexion with the 
management of cullieries—men who had spent their lives in the occu- 
pation. Another speaker, in alluding to life assurance, said the life of 
the collier was considered to be one of such risk that assurance societies 
refused to accept it except at double the rate of premium to ordinary 
lives, and that was some criterion as to the danger of the work in 
which they were engaged. ‘To make the occupation of colliers a trade, 
and to compel persons to serve an apprenticeship to it, would be a 
means of bringing about improvement and elevating miners as a class. 
As it was, youths in other occupations were not apprenticed till they 
were fourteen years of age, but pit boys were set to work at ten, Was 
it to be wondered at that miners were so ignorant? He saw no reason 
why they should not be educated, and have a knowledge of geo- 
graphy, geology, astronomy, and the other sciences, as weil as other 
persons, and this might be accomplished if they were sent to school 
and their intellectual faculties developed. It was said that a person 
might become a miner in a few weeks, but what kind of a miner, he 
would ask? Such a one, perhaps, as might be the means of causing 
an explosion, and ling a large ber of p into eternity at 
a moment’s warning. 

The promoters of the Manchester and Milford Haven Railway have 
determined that Mr. Hamilton Fulton, engineer, of Westminster, who 
has made a most careful survey of the whole district, shall report to 
them as to the best means of completing this communication. There 
only remain about fifty miles of railway yet to receive the sanc- 
tion of Parliament, namely, from Lianidloes southward, the remaining 
portion of 159 miles being already finished or in course of construc- 
tion. Mr. Fulton has made many improvements in the line, which it 
is said will greatly diminish its cost, and the Manchester shippin 
interest is very desirous of getting this communication completed. 
In the opinion of American captains of great authority, the use of the 
unrivalled Haven of Milford would, over Liverpool, shorten each 
passage by six days, and often sixteen, from port to port, and a vessel 
of 100 t.ns would save more than 30 per cent, in her annual expenses. 
A branch to Aberystwith is aiso intended. 

A fatal boiler explosion has occurred at Mr. Rawson's worsted 
factory, Churchgate, Leicester. After the hands had given over 
work a man named William Hemmings, whose duty it is weekly to 
clean out the boiler, went to attend to his duties on this occasion too 
soon after the letting off of the steam. On opening the “ manhole” 
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the steam burst out in a volume, carrying the roof before it, and 
hurling the bricks and yarn in the air, and sweeping to a great dis- 
tance over the neighbourhood. The poor man was very severely 
scalded, and died after removal to the infirmary. : 

The Bradford, Wakefield. and Leeds Railway Company hold their 
meetings quarterly. The first dividend has just been declared ; it is 
at the rate of 4 percent. per annum. The rerort stated that the 
directors would have made a larger dividend had it not been for the 
state of the trade of the district, the season of the year, and above all 
the continuation of the deplorable contest between the Great Northern 
and the London and North-Western Companies, which deprived the 
contpany of a large portion of its proper traffic, and reduced the rates 
of much of the remainder. The works were drawing to a close, and 
it was expected that the capital account might be closed during the 
ensuing summer. 

The shareholders of the Blackburn Railway Company have ap- 
proved the bill which has passed the House of Commons, and which 
vests the undertaking in the Lancashire and Yorkshire and East 
Lancashire companies. 

The Yorkshire Union of Mechanics’ Institutes has held its twenty- 
first annual meeting at Selby. Speeches of the usual character were 
delivered by Mr. Edward Baines, Lord Goderich, M.P., Mr. R. M. 
Milnes, M.P., and the proceedings took the form of a meeting of dele- 

ates, a public dinner, and a soiree. It will be sufficient to give the 
following statistical summary of the operations and progress of the 
union during the past year :— 


Number of institutes in the Union.. oe oo ae ee ee 127 
Last year. 130; ceased to exist,7; withdrawn, 7; new institutes 
joined ee os ae on oe ° ae “¢ oe 12 
Total number of members estimated at .. oe ee * «. 22,600 
Reports received from institutes .. . es oe = oe 105 
Number of members reported in 102 institutes-—Males .. 18,219 
ie a oe a Females .. 1,915 
————= 90,134 
Annual income of 89 institutes .. a oe we Pe oe £11,453 
Number of volumes in the libraries of 99 institutes .. ee -- 109,176 
9 issues of books in 87 institutes ee ee ee ee 281,535 
»» issues to each member .. oe oe a . oe 16 
»” books added during the year to 88 institutes oe ee 9,292 
(Being an increase of 8°5 per cent.) 
o° periodicals taken in 93 institutes :— 
Weekly .. o- 287 
Monthly... -. 548 
Quarterly oe 68 
— 843 
ee a ee nee ee 826 
Number of lectures delivered at 85 institutes .. 566 


Of which 146 were paid, and 420 gratuitous, and they have been 
classified as follow :— 


Literary 3 a oe ee eo “s 362 

Scientific .. ve ee ee ee 163 

Musical .. ee ee e ee ee 4l ‘ 
— 56 


In 83 institutes, containing 17,670 members, the number of pupils 
belonging to classes is returne: ee oe ee oe - a 


CompPaRaTIVE TaBLe. 


Increase. Decrease. 

1857, 1858. No, p.ct. No. p. ct. 
Members in 94 institutes -» 17,785 18,913 1,128 64 
Do, 48 Ge. co +. 10,003 11,937 1,984 19°3 

Do. 42 do... e- 7,290 6,484 ee -- 806 110 
Females in 48 Gis. ec oo. meee 1,380 259 23°1 
Income of 84 do. .. ..£10,040 £10,915 £875 87 
Periodicals in79 do, Weekly.. 172 192 20 116 

Monthly , dil 483 oo ee 28 «55 

Quarterly 69 62 a oe 7 101 
Newspapers re os aa 652 679 27 «41 
Lectures at 70 in-§ Paid pe 120 137 17 141 

stitutes .. -. @Unpaid .. 481 349 132 27 


Books in libraries of 99 institutes 99,884 109,176 9,292 85 
Tasues in do. 70 do, ... 252,213 252,322 110 
Pupils inclasses of 59 do... 5,471 6,008 537, 98 





The committee of the Union observe that these remarks refute the 
impression that mechanics’ institutions have proved failures. 

The Midland Railway Company have adopted a means of commu- 
nicating between their guards and engine-drivers with a view to 
prevent accidents, A wheel is placed in the guard’s van at the end 
of each train, and a stout line, passed round the wheel, is carried along 
the sides of the carriages to the engine, where it is attached to the 
alarm whistle. By turning this wheel on the discovery of danger, 
the guard can immediately set the whistle in action, and alarm the 
driver and other guards. 

The Huddersfield Steam Boiler Association is formed not only for 
the prevention of explosions, but for the promotion of economy in 
the raising and use of steam. The last report of the inspecting 
engineer, Mr. Holt, states that thirty-three boilers had been examined 
internally, and seventeen externally. T’wo were reported dangerous 
from over-pressure, and tive required repairs from the corrosion of 
their plates. All the premises of the members had been visited, indi- 
cations from the cylinders of seventeen engines had been taken, and 
various suggested alterations had been a‘opted with success, 

The Ear! of Hardwicke has been elected Governor of the Bedford Level 
Corporation, the Duke of Bedford having become disqualified by the 
North Level Amended Act of 1857, which separates the north level 
from the middle and south levels. The new governor proposed and 
carried a resolution expressive of the gratitude entertained by the 
members of the corporation for the assistance and fostering support it 
had received from the house of Russell. At an entertainment given 
to Lord Hardwicke, to celebrate his election as governor, his lordship 
indulged in some observations which deserve quotation, with a view to 
permanent record. “ His audience,” he said, “ were no doubt acquainted 
with the history of the fens; that, undoubtedly a thousand years ago 
and upwards, that great tract of cultivated land which they occupied 
was a desert waste of water and mud, flooded by the overflow of rivers, 
and drenched by every spring tide from the sea. There were, indeed, 
spots cultivated in the time of the Normans, but these must have been 
comparatively elevated. It has been said that the Romans made 
some progress, and he learnt that they even made some attempts at 
cultivation. During the time subsequent to the Conquest, the district 
was regarded merely as a waste ; and until the reign of Henry VI, in 
1427, there was no sign in history of any positive attempt being made 
to render the land advantageous to man by cultivation. In 1427 a 
certain Baron of the Exchequer residing in Well, a small town in the 
north level, drained and cultivated a small tract of country. In 1478 
Bishop Morton undertook and succeeded in making that celebrated 
cut which bears his name, ‘ Morton's Leam,’ which extends from 
Peterborough to Guyhirn. The next record on the matter bore date 
1577, in the reign of Elizabeth, who made grants to the Cecils and 
Fitzwilliams to drain portions of the land, and they succeeded in drain- 
ing, very inefliciently, the portion called “Clough’s Cross,” in the 
north level, which embraced thirty or forty thousand acres of land. 
It was not until many years afterwards that forty-six gentlemen met 
at King’s Lynn, and, determining to drain the level, entered into a 
contract with a Dutchman (Sir Cornelius Vermuhl) who was to clear 
the land for a grant of 95,000 acres. That contract was abandoned, 
and the project regarded for the present as hopeless; but the gentle- 
men who resided on the uplands foresaw from the nature of the soil 
that if once simple, at the same time expensive, drainage were applied, 
the river embanked so as to shut out the tidal water, and the floods 
forced from the flat and low grounds, there was no doubt whatever 
that some four or five hundred thousard acres of land would be 
rendered tit for cultivation. Francis Earl of Bedford then became 
the originator and founder of that great work which his descendants 
had lived to see accomplished. Under the Earl of Bedford that con- 
stitution was established which was known to the present day by the 
name of ‘Lynn Law,’ under which the Bedford Level Corporation 


existed. 95,000 acres of land were granted by charter of Charles 
II. to the Earl of Bedford, which he divided among ten or fifteen 

tiemen, on their undertaking to drain the land. As the ground 
oe to be recovered, the system of granting tens of thousands of 
acres (i¢., 10,000 acres to each undertaker or adventurer) was pur- 
sued, and at the present day the number of undertakers or adventurers 





was 200 or 310” The level was now completely drained and secured 
the steam engines had completed their work, the corporation banks 
were in perfect order, 95,000 acres of lan! were free from taxation, 
and the income of the corporation was £5,000 per annum. 

Steps are being taken to secure the establishment of a school of art 
at Cambridge. 

The directors of the Bourne and Essendine Railway have requested 
Mr. Brydone, their newly appointed engineer, to make such arrange- 
ments as to the rails and materials as may be requisite for the 
immediate commencement of the works. The Spalding end Holbeach 
line is expected to be ready for opening by the commencement of July. 
An extension to Sutton-bridge is suggested. 

Lord Brougham has succeeded in obtaining from the Government 
a grant of old gun metal in aid of the completion of the Newton 
monument at Grantham. His lordship is expected to preside at the 
inauguration of the statue 

The Lincoln Diocesan Architectural Society was to hold its annual 
meeting on Wednesday and yesterday (Thursday) at Horncastle. 
After divine service at the church some particulars of the sacred 
edifice were to be given, with papers on the Roman remains of dorn- 
castle and on Bolingbroke Castle to follow. Yesterday was to be 
devoted to an excursion, iucluding an inspection of the once magnifi- 
cent abbey of Kirksted, Tattershall Castle, and collegiate church, &e. 

The Grimsby magistrates have fined the Manchester, Sheffield, and 
Lincolnshire Railway Company £5 and expenses for using a loco- 
motive not consuming its own smoke. Thisis an important and proper 
decision. Our fair English rural districts must not be poisoned with 
unnecessary smoke, even by railway companies. 

Newfoundland journals give a copy of the official contract concluded 
between Mr. W. 8. Lindsay, on behalf of the North Atlantic Steam 
Navigation Company and the Newfoundland Government. _ It 
stipulates for fourteen voyages, for the first year, from Liverpool to 
Portland, Boston or New York, and from such American port to 
Liverpool, calling at St. John’s (Newfoundland), out and home; 
fifteen voyages the second year; and sixteen the third, fourth, and 
fifth years. ‘The contract, if ratified, is to commence on the 20th of 
July, and the amount to be paid for the conveyance of the mails is 
£10,000, of which the colony is to contribute £7,000 and the Imperial 
Government £3,000. The penalty for failure in fulfilling the contract 
is £2,500. 

It is said that the materials of the refreshment room at the Man- 
chester Art Treasures Exhibition building are about to be used in 
covering an extensive new foundry to be erected at West Hartlepool 
by a Manchester firm. 

Mr. John Laird, of Birkenhead, has launched a small paddle steamer, 
intended for the navigation of one of the numerous affluents of the 
River Amazon. She was launched fully rigged and equipped, with 
engines and boilers on board, after being gracefully named Guajara, 
by the wife of Mr. 8, W. Chaddock. The Emperor Alexander, a new 
screw-steamship, of 1,100 tons, and 350 horse-power, made her 
first trial trip on Saturday, and attained a speed of upwards of 
thirteen knots per hour. The Emperor Alexander has been con- 
structed by Mr. Laird for the Russian Steam Trading and Navigation 
Company, and is to sail for her destination in a few days. The 
Iphigenia, a paddle-wheel steamer, for the same company, and con- 
structed by the same builder, has sailed for Odessa. 

It is said, in connexion with the trade of Sheffield, that the demand 
for steel for “ crinosine” is constantly increasing. 

We read in the Liverpool Albion :—* Steel as a material for the 
construction of vessels, which, with a light draught of water, require 
to be of considerable strength, appears to be likely to come into general 
use. The first to try the experiment is Mr. John Laird, who some 
time ago built a small steel steam-launch, for the Livingstone expedi- 
tion up the Zambesi river. On Wednesday the steel steamer Rain- 
bow, 160 tons, built for Mr. Macgregor Laird, for the navigation of 
the Niger, was launched at Mr. Laird’s Birkenhead yard. This vessel 
is the first of any size built of steel plates, which, on this occasion, 
were made by Mr. W. Clay, of the Mersey Steel and Iron Works, 
Liverpool. The engine and boilers, as well as the ship, were con- 
structed by Mr. Laird, and the boilers, like the ship, are made of Mr. 
Clay’s steel plates.” 

The interesting announcement is made that four new blast furnaces 
—the largest in this country—for the production of pig-iron, have just 
been erected at Jarrow, by Messrs. Palmer, the eminent iron ship- 
builders. The works are extensive and elaborate, and cover a large 
area of ground, which had to be prepared and adapted for their recep- 
tion. [Some particulars of these furnaces will be found in another 
column. 

Significance is attached to the fact that a cargo of grain has just 
been imported from the Baltic into Sunderland Docks, and deliv red 
mto trucks on the dock quay to be forwarded by railway to Man. 
chester. The docks at Sunderland afford cheaper facilities for trade 
with the northern ports of Europe than any other port on the east 
coast, and it is expected a considerably increasing trattic will be car- 
ried on through this channel, especially in the importation of grain, 
and the export of the manufactures of Lancashire and Yorkshire. 

In regard to building operations we notice the following :—The 
foundation stone of a new infirmary laid at Blackburn; new Wesleyan 
schools, erected at a cost of £1,800, opened at Hunslet, near Leeds; 
the foundation stone laid of a new school and school-house in con- 
mexion with the parochial district of St. Michael, Buslingthorpe ; new 
independent schools estimated to cost £2,000, commenced at Heck- 
mondwike ; the new church of St. John completed and consecrated 
at Barnsley; tender accepted for a new school-house at Nettleham 
(Mr. Ward of Lincoln, £815); tender accepted for a new corn ex- 
change at Stamford (Mr. Bradshaw, Stamford, £1,743 10s.) : tender 
accepted for Grantham National Schools, cost estimated at £3,000; 
restoration of the church of St. Egelwin the Martyr at Scalford, near 
Milton Mowbray, about to be commenced; the church of Mears 
Ashby to be restored at an estimated expense of £1,000; the restora- 
tion of Kilby and Theddingworth churches completed ; the re-opening 
after extensive alterations of the parish church of Great Horkesley, 
Essex; the commencement of a Roman Catholic chapel at Gates- 
head; the building committee of Sherburn Hospital are about to 
erect anew hospital for the new inmates; a new post-oflice is pro- 
posed to be erected at Lincoln; the Scarborough guardians are about 
to erect a new workhouse. 


Tue LATE Mr. Hues Mivcier.—A fund is at present being raised 
to secure the permanent maintenance in this country of the valuable 
museum collected by this distinguished geologist. Government had 
destined £50 fur this purpose, but the sum of 1,000 guineas having 
been offered by an American college it has become necessary, in order 
to secure the deposition of the collection in one of our national institu- 
tions, that the sum offered by Government should be supplemented by 
public or private contributions, and a subscription has accordinuly 
been commenced in Edinburgh, under the auspices of the Lord Provost. 
About £300 are still needed to complete the purchase-money, and 
cover the expenses of removal and arrangement. 


Disrripution oF CoAL.—The following are the proportionable 
areas of coal land in different countries of the world :— 














Entire area Square Propor- 
Countries. in square miles of tion to 
miles. coal land. | whole area. 
Great Britain, Ireland, Scotland, and 
Wales ee oe os 120,229 11,859 1-10 
Spain (Asturias Region) .. os 177,781 3,408 1-52 
France .. oe ee ee ee 203,736 1,719 1-118 
Belgium ean. a ad i 11,37: 518 1-22 
The United States of America 2,280,000 133,138 1-17 
The tweive principal Coal States .. 565.283 133,132 2 
Pennsylvania, U.S. .. oe ee 43,960 15,437 t 
British Provinces of New. Bruns- 
wick, Nova Scotia, and New- 
foundiand ., e ee ee 81,113 18,000 a 











PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 





























2a, Dis | esq Die 
pect | pct. 
— IRON, Swedish, Indian P 
in London prin 7 00 3} assortments . }orm 13100 34 
in Waies.... » 6 00 , | RussianCU N ” » 17100 ,, 
_in Liverpool . » 6100 ,, | STEEL, Swedish Keg, nom.,, 22 00 ,, 
o 8 00 1h |} Ditto Rolled » W100 
aw De os agg ; 
3, Woo F et 
cilia @» 900 , | 
an 5800 , 
Nail Rod, «se 209 « 
SHIPPING LkO “g 
Statiordsh. Bu Gg» 8 00 % | 
Sheet, Single Ts— » 9100 ,, ol 
Double.. .J)ES5 , WM 00 ,, Bottoms .. 0 10}, 
BR ccmccsees « 8 OO 5 eee 0 0103), 
Rod, Round...... sz a” 8 00 ,, Yellow Metal.......006+ « 0010 
Nail Rod, Square,./-4™,, 8 00 ,, South American, nom. prtn 4 
IRON, Rails, in Wales, cash » 6 5 0 newt Riss or se escvese ” } seal, 
pe » Smonths» 6100 ,, | LEAD, British Pig.. oo” 
‘ in Staffordshire», 7 O00 ,, Spanish... ..+++ 00 
Railway Chairs, in Wales» 4 50 ,, W. B. at Newcast 
E ” in Clyde » S:80 « Sheet ..cccoccrcccsccccce op S100 wp 
Pig No. 1, in Clyde.... 2126 TIN, English Block, nom... ,, 122 00 
3-Sths No.1 & 2-5ths 3136 ees OD 
NO. B.cseveee 4 ” Refined, «.., 1235 00 , 
No.1, in Wales........05 000 , Foreign Banca.......++++ » 119 0 0 nets 
No.1, in Tyne and Tees » - » | Straits 17 00, 
itto, Forge ........0. 0 - » | TIN PLATE ; in 
Staffordshire Forge Pig co: . 130 3 
{all Mine), at the 312 6, Ditto 1X 190 
Works, L. W.,nom.. Coke, 1C SESE . 266 . 
Welsh Forge Pig (all 0 0° | Mendieta, tS - 
Mine). at the Port..f ” at Do. at Newport, ls. pr bx. less - = 
Acadian Pig, Charcoal... ,, 8150 ,, Do. at L’pool, 6d. ,, — 
CANADA, Pilates. tn 13 6 





Scotch Pig, No. 1, in 4 ’ oo »c 3 
London hothesice: 3100 » | QUICKSILVER......... rib 0 20 te 





Ratis.—The market is steady, with buyers at £6 and sellers at £6 5s., 
f. 0. b, in Wales, for cash payments. 

Scotcu Pi¢ lxow has been very quiet during the past week, and prices re- 
main the same. The quotations are :—Cash, 53s, 3d, to 53s. 6d., and 54s. 6d. 
three months open. The shipments for the week ending the 2nd inst. were 
15,500 tons, azainst 13,500 tons the corresponding week last year. The stock 
on warrants is about 95,000 tons, against 45,000 last year. 

SrEtTER continues flat, The stuck on the Ist inst. was 2,392 tons, having 
increased 472 tons during the past month. 

Copper is in good demand. 

LEA» dull of sale. 

‘lin.—A reduction in English is not improbable. The demand for Banca 
and Straits is less brisk, 

Tin PLATES have a downward tendency. 

MUATE AND CO.,, Brokers, 
65, Old Broad-street, London, 

June 4, 1858. 


TIMBER. 









1857. | 1858. | 1857. | 1858. 
perlond— £8. 4 8.| £ 5. £ 8. perlosd—z 8. £ a | £6 26 
Teak .....-..++..--10 012 0/11 013 0 Yel. pine, per reduced C. 
Quebec, red pine... 310 4 0) 4 0 410, Canada, Ist quality.17 0 20 0/17 01810 
yellow pine 3 5 315) 4 0 4 5 2nd do 010 0 0)111012 0 
St. John’s, N.B., ye. 5 © 6 O| 510 6 10) Archangel, yellow..15 0 0 0 16 017 0 
Quebec, oak, white. 510 6 4 6 0 7 U \St. Petersvurg,yel..11 012 0/13 014 0 
-4 0 6} 4 5 5 U0 }| Finland... . 011 0;1010 0 O 
elm . 310 510 j 5 0 6 0) Memel.........+++ 9 014 0 1116 0 
Dantzic, oak . 6 0 7 ©| 6 O 7 Oj Gothenburg, yellow. 9 0 12 0 10 W114 0 
fir 215 310) 3 0 4 0} white.10 0 11 0) 10101110 
Memel, fir 426 410) 310 410° Gefle,yellow,l4ft..11 0 1110/21 0 23 0 
Riga. 3126 315) 315 4 0 Christiania,perC. ? 
i nee 215/300 0) I2f. by3by9$ 0 0 0 0 22 O88 0 
m 80; 608 0 in. .....yellow 
sat a3 arab 070,507 | white....0 0 0 xf) 16 025 0 
athwood,Dantsc.im 6 0 0 0) 510 9 0. | Deck Plank,Dnts, 
Memel...0 0 00) 0000) “onde t 1 0 110; 10 110 
3 0 0,11 O12 O Staves, per standard M | 
\. | | Quebec, pipe... 30 0 0 0) 90 095 0 
Quebec, white sprucel4 10 18 © 17 020 0)! puncheon..20 0 22 0° 20 022 0 
j 
0 


«0 06 0 0) 0 0 O ©) Baltic, crown . . 
StJohn,whitesprucel4 015 0/16 017 0 nae ae 160 0165 0/1500 0 








Foreign Jorrincs.—The Viceroy of Egypt has ordered the forma- 
tion at Alexandria of an immense museum, in which will be collected 
curiosities from every part of the country of the Pharoahs, where so 
many still remain, notwithstanding the dilapidations which have 
taken place up to this time. MM. de Montant and Linant-Bly, 
engineers-in-chief of the Government, are already engayed in drawing 
out plans for this building, which the viceroy wishes to be worthy of 
the antiquities which it is intended to contain.—The Parisian prefect 
of police has daily to provide for the paving, acadamising, sweeping, 
watering, and lighting cf 1,474 streets, avenues, quays, and boulevards», 
There are in the streets 13,000 yas burners, which are lighted in the 
course of about twenty minutes. The city contains between 32,000 
and 33,000 houses, of which 6,863 are lodging-houses, that is, in- 
habiied by a population requiring a special surveillance. About 
13/,000 persons travel daily in carriages —the omnibuses alone 
transport 25,000,000 of persons per aunum—and yet there only 
occurred last year 380 accidents, of which twenty-four only proved 
fatul.—Several artists have been engaged in Paris in painting and 
decorating a state railway carriage, which will be used by the Pope on 
the occasion of the inauguration of the Roman lines. The cost of the 
vehicle will be 100,000f. ; it will contain a complete suite of rooms, in- 
cluding an oratory.—The construction of the first railway in Algeria 
has been commenced by a namber of military convicts.—A_ bill has 
been presented to the Belgian Chamber of Representatives, authorising 
the Government to contract a loan of 37,000,U00f. for public works, 
including in this sum 20,000,000f. for the city and fortress of Antwerp. 
—The statue of Napoleon I., intended for the port of Cherbourg, is 
now being finished in the workshops of MM. Eck and Durand, the 
bronze founders. The statue is 16} feet high; and the resemblance of 
the emperor is considered excelieut. The left hand holds the reins 
and a spy glass, and the right is extended towards the horizon, which, 
at Cherbourg, will be over the sea.—-Advices from Riga report the 
commencement of the Riga ana Danabury Railway. 

Tne * ENGLAND To Cutna In Stxreen Days” Rattway Scueme. 
—The facilities which the projected railway will afford for the colo- 
nisation of the vast region it will traverse will not be among the least 
of its claims to the support of the State. Skirting the rich mineral 
district north of Lake Superior, it will serve to convey the ore to 
Kingston and Montreal, and do more in a few years to develope the 
metalliferous wealth of that region than could be accomplished without 
it in acentury. Westward of Superiorcommences the valley watered by 
the chain of lakes which connects that inland sea with Lake Winnipeg, 
and which Mr. Hind’s report of his recent exploration shows to offer 
many spots eligible for settlement—such as the valley of Rainy 
River, estimated to contain 220,000 acres of good land, the islands in 
the Lake of the Woods, and several patches, varying in extent from 
50 to 300 acres, in the valley of the Winnipeg. Of the valley of the 
Red River Mr. Hind speaks in terms of the warmest admiration. 
The climate is well adapted for agricultural operations, the summer 
temperature being nearly four degrees milder than at Toronto, as 
ascertained by comparison of corresponding observations. All kinds 
of corn and vegetables succeed as well as in Canada, and also flax, 
hemp, and hops. Limestone and clay are abundant, and great facili- 
ties are thereby presented for building. Towards this extensive and 
fertile region a large colonising movement is sure to take place as 
soon as the railway has rendered it accessible. Scarcely, if at all, 
inferior to this region in fertility is the valley of Saskatchewan, 
where also the railway will pass over the broadest part of the most 
extensive coal-field in all the British dominions. In approach- 
ing its western termination, opposite Vancouver's Island, it will 
traverse the most eligible portions of the Hudson’s Bay Company’s 
territories west of the Rocky Mountains, coal being found along the 
coast, and gold in Thompson’s River, while the fertility of te whole 
district is at least equal to that of Vancouver's Island. The opening of 
such a vast area of cultivable land to settlement will of itself afford a 
branch of traffic which will augment every year; but the Atlantic 
and Pacific Railway will not have to wait for the peopling of the 
wilderness to obtain passengers and freight, the advantages of the 
route, as a means of communication with India and China, being so 
obvious and great that a large proportion of the traffic cannot fail to 
be diverted trom the Suez and Cape routes as soon as this great inter- 
oceanic highway is completed.—Letter in the Liverpool Albion. 














June 11, 1858. 











ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, April 30, 1858. 

His Grace the Duke of NortuumBerLanp, K.G., F.RS., 
President, in the Chair. 

ON THE GEOLOGICAL CAUSES THAT HAVE INFLUENCED 
THE SCENERY OF CANADA AND THE NORTH-EASTERN 
PROVINCES OF THE UNITED STATES. 

By Proresson Anprew C, Ramsay, F.R.S. 


Ir is impossible thoroughly to explain all the points of this dis 
course without the aid of the pictorial illustrations and sectious 
employed on the occasion, and therefore in this abstract only 
some of the leading geological features are noticed. 

The island of Belleisle and the Laurentine chain of mountains 
between the shores of Labrador and Lake Superior consist of 
gneissic rocks older than the Huronian formation of Sir William 
Logan. This gneiss is probably the equivalent of the oldest 
gneiss of the Scandinavian chain, and of the north-west of Scot- 
land, underlying that conglomerate, which, according to Sir 
Roderick Murchison, in Scotland represents the Cambrian strata 
of the Longmynd and of Wales. The mountains of the Lauren- 
tine chain present those rounded contours that evince great 
glacial abrasion; and among the fcrests north of the Ottawa 
the mammellated surfaces were observed by the speaker to be 
often grooved and striated, the striations running from north to 
south. The whole country has been moulded by ice. Above 
the metamorphic rocks, in the plains of Canada and the United 
States south of the St. Lawrence, and around Lake Ontario and 
Lake Erie, the Silurian and Devonian strata lie nearly horizontaliy, 
but slightly inclined to the south. Consisting of aiternations of 
limestone and softer strata, the rocks have been worn by denu- 
dation into a succession of terraces, the chief of these forming a 
great escarpment, part of which, by the river Niagara, overlooks 
Queenston and Lewiston, and capped by the Niagara limestone, 
extends from the neighbourhood of the Hudson to Lake Huron. 
Divided by this escarpment the plains of Canada bordering the 
lakes, and part of the United States, thus consist of two great 
plateaux, in the lower of which lies Lake Ontario, Lake Erie 
lying iu a slight depression in the upper plain or table land, 329 
feet above Lake Ontario. The lower plain consists mostly of 
Lower Silurian rocks, bounded on the north by the metamorphic 
hills of the Laurentine chain. The upper plain is chiefly formed 
of Upper Silurian and Devonian strata. East of the Hudson the 
Lower Silurian rocks that form the lower plain of Canada become 
gradually much disturbed and metamorphosed, and at length 
rising into bold hills trending north and south, form in the Green 
Mountains part of the chain that stretches from the southern 
extremity of the Appalachian Mountains to Gaspé, on the Gulf 
of St. Lawrence. Between the plains of the lakes and this range, 
the steep terraced mass of the Catskills, formed of old red sand- 
stone, lies above the Devonian rocks facing east and north in a 
grand escarpment. 

The whole of America south of the Lakes, as far as latitude 
40°, is covered with glacial drift, consisting of sand, gravel, and 
clay, with boulders, many of which, during the submergence of 
the country, have been transported by ice several hundred miles 
from the Laurentine chain. Many of these are striated and 
scratched in a manner familiar to those conversant with glacial 
phenomena. When stripped of drift all the underlying rocks 
are evidently ice-smoothed and striated, the striations generally 
running more or less from north to south, indicating the direction 
of the ice-drift during the submergence of the country at the 
glacial period. The banks of the St. Lawrence, near Brockville, 
and all the Theusand Islands, have been rounded and moutonnée 
by glacial abrasion during the drift period. 

The submergence of the country was gradual, and the depth it 
attained is partly indicated in the east flank of the Catskill 
mountaius, This range, near Catskill, runs north and south, 
about ten or twelve miles from the right bank of the Hudson. 
The undulating ground between the river and the mountains is 
seen to be covered with striations wherever the drift has been 
removed. These have a north and south direction ; and ascend- 
ing the mountains to Mountain House, the speaker observed that 
their flanks are marked by frequent grooves and glacial scratches, 
running not down hill, as they would do if they had been pro- 
duced by glaciers, but north and south horizontally along the 
slopes, in a manner that might have been produced by bergs 
grating along the coast during submergence. These striations 
were observed to reach the height of 2,850 feet above the sea. In 
the gorge, where the hotel stands at that height, they turn 
sharply round, trending nearly east and west, as if, ata certain 
period of submergence, the floating ice had been at liberty to 
pass across its ordinary course in a strait between two islands. 
During the greatest amount of submergence of the country, the 
glacial sea in the valley of the Hudson must have been between 
3,000 and 4,000 feet deep, and it is probable that even the highest 
tops of the Catskills lie below the water. 

In Wales it has been shown that, during the emergence of the 
country in the glacial epoch, the drift in some cases was ploughed 
out of the valleys by glaciers; but though the Catskill mountains 
are equally high, in the valleys beyond the great eastern escarp- 
ment the drift still exists, which would not have been the case 
had glaciers filled these valleys during emergence in the way that 
tovk place in the Passes of Llanberis and Nant-Francon, and in 
parts of the Highlands of Scotland. 

It has been stated above that the upper plain around Lake 
Erie, and the lower plain of Lake Ontario, are alike covered with 
drift. Part of this was formed, and much of it modified during 
the emergence of the country. In the valley of the St. Lawrence 
near Montreal, about 100 feet above the river, there are beds of 
clay, containing Leda Portlandica, and called by Dr. Dawson of 
Mostreal, the Leda clay. Dr. Dawson is of opinion that when 
this clay was formed, the sea in which it was deposited washed 
the base of the old coast line that now makes the great escarp- 
ment at Queenston and Lewiston, overlooking the plains round 
Lake Ontario. It has long been an accepted belief that the Falls 
of Niagara commenced at the edge of this escarpment, and that 
the gorge has gradually been produced by the river wearing its 
way back for seven miles to the place of the present Falls.* In 
this case the author conceives that the Falls commenced during 
the deposition of the Leda clay, or near the close of the drift 
period, when during the emergence of the country the escarp- 
ment had already risen partly above water. If it should ever 
prove possible to determine the actual rate of recession of the 
alls, we shall thus have data by which to determine approxi- 
mately the time that has elapsed since the close of the drift 
period ; and an important step may thus be gained towards the 
actual estimate of a portion of geological time. 


* The details on which this belief is founded may be found in the writings 
of Professor Hall, of Albany, and Sir Charles Lyell. 





TUBULAR Brice across THE TAMAR.—The first tube of the Albert 

tidge across the Tamar, which is to connect the counties of Devon 
and Cornwall, has been lifted to its required height—230 feet above the 
bed of the river. It weighs between 2,000 and 3,090 tons. 
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Tue following communications were read :— 

1. “On some of the Glacial Phenomena of Canada and of the 
North-eastern Provinces of the United States during the Drift- 
period.” By Prof. A. C. Ramsay, F.R.S., F.G.S 

The author first described the evidently glacialised condition 
of the great Laurentine chain of mountains, on the north side of 
the St. Lawrence, which for an extent of 1,500 miles exhibit, 
often in spite of the forest, unequivocal signs of glacial abrasion, 
being mammellated (or moutonuées) as if by the action of ice. 

On the south side of the river, the country is low, and covered 
with boulders and other drifts, derived from the Laurentine 
chain and other tracts, in accordance with the observations of 
Bigsby, Hitchcock, and others. The plains and the Thousand 
Islands exhibit a general glacialisation. These conditions are 
traceable down the valley of the Hudson to New York. 

During the period when the boulders and the associated clays 
and gravels were being deposited, the Catskill mountains appear 
to have been under water, and at about the same period to have 
been subjected also to very extensive glacial action. The striw 
left by iceborne rocks on the eastern flank of the Catskills have 
a vorth and south direction, and are found up to nearly the 
height of 3,600 feet above the sea, excepting in the east and 
west gorges near the top, where the stria run in a cross direction 
—E. and W. The sea of the drift-period in the valley of the 
Hudson was then from 3,000 to 4,000 feet deep. The deep 
valleys on the western side of the mountains were observed by 
Prof. Ramsay to be often charged with drift, which had not been 
ploughed out by glaciers of a date subsequent to the upheaval 
of the Catskilis, as is the case with some of the valleys, once 
occupied by drift and afterwards by glaciers, in Wales, the High- 
lands, the Vosges, and in the Alps. 

Prof. Ramsay then referred more particularly to the drift- 
deposits forming terraces in the neighbourhood of Montreal, 
which bave lately been described in detail by Dr. Dawson; and 
pointed out his reasons for regarding the Leda-clay of Dawson 
to be of contemporaneous formation with the Nucula-clay of the 
eastern side of Lake Champlain, and with the clay-beds of 
Albany and elsewhere on the Hudson. The clay of the Hudson 
valley lies on boulder-beds, and rarely contains boulders. Along 
Lake Champlain similar clays overlie old drift, at about 150 feet 
above the sea-level, and contain fossils similar to those of the 
Montreal clays, at 140 feet above the sea, and of other contem- 
poraneous beds on the Ottawa. Prof. Ramsay assumed Dr. 
Dawson's conclusion as to the age of the Leda-beds, which were 
deposited, in a thickness of from 100 to 300 feet, over the 
boulder-clay, whilst the sea covered the Ontario basin, and came 
up against the great escarpment of Niagara limestone, which, 
now stretching across this region, formed the southern coast of 
the glacial sea. 

The author then inferred that, the Erie piateau having been 
elevated, the falls of Niagara commenced, by the drainage of 
the upper lake area, a little before the close of the drift period, 
falling first into the sea over the edge of the escarpment above 
Queenstown and Lewistown. If the 35,000 years suggested by 
Sir. C. Lyell, as the minimum for the time occupied in the 
erosion of the gorge of Niagara be approximately correct, though 
probably below the reality, we have an idea of the amount of 
time that has elapsed since the close of the drift period. And, 
if it be ever found possible to accurately determine the ancient 
rate of recession, we shall have data for a first approach to an 
actual measurement of a portion of geological time. This sub- 
ject is intimately connected with the synchronism of the masto- 
don bearing freshwater strata of Niagara and those of the bluffs 
of the Mississippi. 

2. “On Lamination and Cleavage occasioned by the mutual 
friction of the particles of rocks while in irregular motion,” by 
G. Poulett Scrope, Esq., M.P., F.R.S., F.G.S, 

The author referred to a former paper read by him before the 
Society in April, 1856, in which this subject was touched upon, 
and proposed to carry on the inquiry as to the probable effect, 
upon the internal structure of rocks, of the mutual friction of 
their component parts, when forced into motion under extreme 
and irregular pressures. He commenced by examining the laws 
that determine the internal motions of sibstances possessing a 
more or less imperfect liquidity, whether homogeneous, or con- 
sisting of solid particles suspended in, or mixed with or lubri- 
cated by, any liquid, under unequal pressures ; and showed that 
unequal rates of motion must result in the different parts of the 
substance, and that in the latter case, there will be more or less 
separation of the solid and coarser from the finer and liquid 
prrticles, into different zones or layers; those composed of the 
former moving less readily than those composed of the latter ; 
and also that the former will, by the friction attending this pro- 
cess, be turned round so as to bring their major axes into the 
line of direction of the movements ; and, if susceptible of tension 
or disintegration, will be elongated or drawn out in the same 
direction. 

In illustration of this law, specimens of marbled paper were 
produced, being impressions from superficial films of coloured 
matter floating upon water in circular or irregular forms, after 
they had been subjected to motion in one or more directions by 
lateral pressure ; the appearances produced bearing a very exact 
resemblance to those presented by the lamination and occasion- 
ally sinuous or contorted structure of the ribboned lavas of 
Ponza, Ischia, the Ascension Isles, &c., as well as that of gneiss 
and mica-schist. 

The author proceeded to state that the expansion of a sub- 
terranean mass of granite by increase of temperature, to which 
all geologists agree in ascribing the elevation of overlying rocks, 
must be accompanied by great internal movements and con- 
sequent mutual friction among the component parts, and even 
among the individual crystals; that, if a Inbricating ingredient 
such as water holding silex in solution, or gelatinous silex, be 
intimately mixed up with the more solid crystals (as there is 
great reason to believe to have been the case in granite), the 
friction will be lessened, especially in the central or inferior parts 
of the mass, where the expanding movement or intumescence 
may be supposed nearly uniform in all directions. But in the 
lateral and higher portions directly exposed to the resistance 
and pressure of the overlying rocks shouldered off on either side 
by the expanding granitic axis, the movement will probably 
have been so predominant and extreme in a direction at right 
angles, or nearly so, to the pressure, as to give rise to a lamellar 
arrangement of the solid crystals in the mauner before indicated. 
In this manner he supposes the foliation or lamination of gneiss 
and mica-schist to have been produced through the “ squeeze 
and jam” of the lateral and superficial portions of a granitic 
mass expanding by increase of temperature, and the giving way 
of the overlying rocks, those portions being forced to move in 
the direction of the lamivation while subject to intense pressure 
at right angles, or nearly so, to that direction. The author 
argues that it is not inconsistent with this view to suppose that 





a certain amount of recrystallisation may have accompanied or 
followed this lamellar arrangement, in which case also the major 
axes of the crystals would be likely to take a direction perpen- 
dicular to the pressure, since the mobility necessary to the 
crystallific action will have been freer in that than in any other 
direction. He likewise points out that the influence of internal 
friction accompanying motion under extreme and irregular 
pressures must have been equally operative in the case of 
aqueous as of igneous rocks, undor similar circumstances of 
imperfect liquidity, and irrespective of changes of temperature. 
And he suggests that to this cause may be attributable the 
internal structure of some veined marbles, calcareous breccias, 
serpentines, &c.; as well as the clevage of the slaty rocks; as, 
indeed, the experiments of Mr, Sorby and of Professor Tyndall 
have already indicated. He concludes by suggesting to all geolo- 
gists engaged in the examination of rocks the above mechanical 
considerations, as likely to lead to more definite views than at 
present prevail as to the origin of the metamorphic schists, and 
the interaal structure of many of the older and more disturbed 
rocks of all characters, 


May 26, 1858. 
Prof. Pats, President, in the Chair. 


The following communications were read :— 

1. “On the Pleistocene Sea-bed of the Sussex Coast, being the 
Western Extension of the Raised Sea-beach of Brighton,” by J. 
Prestwich, Esq., F.R.S., F.G.8. 

The author tirst observed that the well-known raised beach at 
Brighton, described by Dr. Mante!l, has been since extended by 
Sir R. Murchison to Hove, and by Mr. Dixon to Lancing and 
Broadwater near Worthing; and that Mr. Godwin-Austen has 
described some marine beds, which he ascribes to the same age, 
on the coast between Bognor and Bracklesham. He then pro- 
ceeded to state the results of his examination of the country 
between Brighton and Havant. Traces of this old sea-beach are, 
in Mr. Prestwich’s opinion, to be seen on the slightly raised 
ground at the base of the chalk-hills east of Arundel, ata distance 
of three or four miles from the sea. It is much more distinct 
westward of Arundel, and can be followed to near Chichester. 
In a wood at a short distance north of the road from Arundel to 
Chichester, and about two miles from the former, these beach 
deposits appear as a bed of sand about seven feet thick, with 
thin patches of shingle, and overlaid by subangular flint-gravel. 
On the brow of Avisford Hill the same bed of sand is seen to 
overlie the mottled clays; and ina sand-pit in the wood east of 
Slindon Common similar pebbly sand, at least sixteen feet thick, 
is seen to be overlaid by partially rounded flint-shingle, about 
three feet thick, and both to be covered by ferruginous sandy 
clay full of large angular flints, which occupies also a furrow ex- 
cavated through the shingle into the sand. A mass of brick- 
earth, ten feet by eight, forms a core to the ferruginous clay iz. 
the furrow. It is to be remarked that the eand-bed is here about 
100 feet above the sea level; and also tit it is intersected by a 
deep dell. The angular flint-gravel, underlaid by the sands, 
stretches across Slindon Common, and occurs at Broxgrove 
Common, and at intervals towards Goodwood. At Waterbeach, 
adjoining Goodwood, a sand-pit shows, in descending, 1, ferru- 
ginous clay, full of angular flints, two to six feet; 2, chalk- 
rubble, about nine feet thick, containing small angular flints, 
and with a furrowed surface ; 3, fine ash-coloured sand, slightly 
micaceous, with thin seams of concretionary sandstone, some few 
boulders of chalk, and friable shells. 

The shingle-bed seen at Avisford is here replaced by chalk- 
rubble, like that overlying the old beach at Brighton; but no 
shells nor bones were found. Shells of the common Mytilus and 
the edible Cardium are found in the sand, but they are usually 
very friable; and in the holes made by Pholades on the large 
lumps of hard white chalk occurring in this sand, specimens of 
Purpura lapillus occur, whilst small Balani are attached to the 
surfaces of these chalk-boulders. A speci of Echinocyamu 
pusillus was also met with. ‘“'his sand deposit, which the author 
believes to be identical with the old Brighton beach, he traces 
also westward of Goodwood to near Lavant and probably to 
Bourne Common. 

2. “On the Sedimentary and other External Relations of the 
Paleozoic Fossils of the State of New York,” by J. J. Bigsby, 
M.D., F.G.S, 

The objects proposed in this inquiry were—to give more pre- 
cision to facts as yet imperfectly ascertained, to discover new 
materials for the history of these earliest times, and to treat of 
new points of connexion between the Paleozoic Basins of New 
York and Wales. The first part of this i 1 with 
a few observations on the agencies by which the paloxzoic sedi- 
meuts or sea-bottoms were laid down, namely, Ist, the constant 
and superficial, or Neptunian, and, 2nd, the modifying or occa- 
sional and subterranean (Plutonic); and then proceeded to 
describe their miner&l character. In the second part the distri- 
bution and immediate relations of palwozoic animal life in the 
State of New York were considered ; and in the third part the 
recurrence or vertical range of fossils was treated of in detail. 
Lastly, the results arrived at by the author were given as reflec- 
tions presenting themselves on a survey of the ancient and vastly 
prolonged processes that laid down the paleozoic strata of New 
York. The unity of design and predetermination of the complete 
idea manifest in these geological phenomena—the evidences of 
direct creation and of occasional migrations—the conditions of 
contemporaneity—the relations of geographic and epochal centres 
of life—the Jaws of recurrence of animal forms, or their appear- 
ance in new epochs, and of the disappearance of faunse ; and 
lastly, the points of similarity and of dissimilarity between the 
palwozoic rocks of Wales and New York were, in the concluding 
portion of the memoir, fully dwelt upon. 
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Tue Great Bermsu American Rarmway Scueme.—A railway 
from the British shore of Lake Superior to the Pacitic coast at Van- 
couver's Island is already planned, the surveyors by whom this work 
is to be done are now on their way to the projected western terminus, 
and the whole scheme has, within a very short time past, assumed pro- 
portions dangerously definite. As it has been well remarked, the 
expenditure by England and Canada of 75,000,000 dollars upon 
a railway which is to call a new empire into existence and pour one of 
the great streams of the world’s carrying trade through the Americau 
provinces of Great Britain, is jess a dream to-day than was the building 
of 1,000 miles of railway by the unaided Canadas tive years ago. Van- 
couver’s Island enjoys in the North Pacttic such advantages of soil 
and position as are only paralleled by those of Cuba in the Caribbean, 
and of the British Islands in the North Adantic. That vast territory, 
which stretches along our northern froatier from the lakes to the 
Pacitic, has long been secluded from the knowledge of mankind by the 
jealous policy of the Hudson’s Bay Company; but the knell of the 
Vast monopoly has been struck, and Evgland has found herself mis- 
tress of a magnificent virgin dominion, where she has looked only for 
inhospitable and barren wastes. Tbe region through which the Pacific 
railway is to run proves to be not Jess fitted to all the purposes of 
agriculture and of commerce than the Canadas themselves.—New York 
Times. . 
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ON THE PRINCIPLES AND PRACTICE OF CIVIL 
ENGINEERING. 
A COURSE OF LECTURES DELIVERED AT THE ROYAL ENGINEER ESTABLISHMENT 
FOR FIELD INSTRUCTION AT CHATHAM. 
By Henry Conyseare, F.G.S., M. Inst. C.E. 
LECTURE Il.—ON THE “LAYING OUT” OR LOCATION OF 

ROADS OR RAILWAYS, AND ON THE DETAILED OPERATION 

OF A ROAD OR RAILWAY SURVEY. 

Tue engineering of “ ways of internal communication” is by far 
the most important of the various operations which are embraced 
by the practice of the civil engineer. ; ; 

In the preceding lecture we endeavoured to investigate the 
leading principles and primary considerations that should regu- 
late the general design of a complete system of ways of internal 
communication, intended to accommodate traffic and develope 
production throughout the extent of a wide and hitherto road- 
less country, such as Canada, India, Australia, or Russia. 

We have now to consider the application of those principles 
to the laying out, or locating, of such ways of internal com- 
munication—that is, to the determination, by scientifically 
ordered surveys, of the very best course for any projected line 
of road or railway, so that it may best serve the general interests 
of the state, and those of commerce and trade, with the least 
first expenditure, ensuring at the same time the lowest working 
expenses. 

Let us now suppose, that a government or railway company 
having determined on the construction of a road or railroad 
between two distant points, the engineer is called on to de- 
termine the best course for a road connecting them; that is, 
the line that with the least amount of outlay on excavation, 
embankment, and mechanical structures, should make the 
road “what it ought to be” in reference to the quantity and 
nature of the traffic it is intended to accommodate. The de- 
termination of such best line is called the location, or laying out 
of the road. 

The location or laying out of a road consists in determin- 
ing and marking out those points through which the road 
should pass, in orier to satisfy as nearly as possible the 
requirements of “what such a road ought to be.” These 

requirements, so far as they affect the location of a road, are as 
follow :— 

As to Direction.—That the road, especially if a railroad, 
should be as straight as possible, but that straightness should be 
considered subordinate to easiness of gradient. 

As to Slopes —That the road should be as level as possible ; 
that between its fixed points it should avoid all unnecessary 

t dd ts; and that its slopes, if it bea first-class 
metalled road, should not be greater than 1 in 35, or less than 
1 in 125. 

As to Cost.—That the amount to be expended on earthwork 
and mechanical structures, &c., should be the least which will 
make the road or railway ‘what it ought to be” in reference 
to the quantity and character of traffic upon it, and that such 
cost should not exceed the principal of a sum which such 
improved road will annually, make or save in the carriage of the 
traffic, 

“Ifthe country through which the road is to pass should be a 
plain of uniform surface, a straight line joining the two termini, 
aud running along the surface of the ground, would satisfy all 
these conditions at once. In most cases, however, the ground 
is so uneven, hilly, and undulating, as to present very great 
difficulties in the way of a proper location. The shortest lines 
would pass over the tops of hills and the bottoms of valleys, 
and would thus be often so steep as to be impassable. ‘he 
most level line would often increase the distance too much by 
its necessary windings—as would also the cheapest line, which 
seeks to avoid all cuttings and embankments. It is generally 
impossible to unite all these requirements, and to secure 
all the good qualities and valuable attributes of the ideally 
perfect road; and the best line will therefore be a com- 
promise between them all. Great skill is consequently 
required to select the best possible line among these conflicting 
claims,”* 

The surveying operations by which such best line is to be de- 
termined will vary in elaboration and expense, according to the 
importance and cost of the proposed road, and the difficulty of 
the country through which it is to pass. For example, if it be 
required to take a railway across a difficult and intricate moun- 
tain chain, such as the range running parallel to the western 
coast of India, and, though only 50 miles inland, forming the 
water-shed of the whole peninsula—it is evident such a line will 
inevitably involve works on so expensive a scale, that it will be 
worth while to spend on the thorough determination of the line 
of least expense, three or four years in time, and a sum of 
money that would make outright some forty or fifty miles of 
ordinary road. On the other hand, if the object in view be 
merely to make a pack bullock tract passable for carts, by clear- 
ing it of wood and levelling it roughly, it would obviously not 
be worth while to throw away much time or money on survey- 
ing operations. 

The surveying operations which precede the construction of 
railways are therefore far more elaborate and exact than those 
which would be usually considered sufficient in the case of an 
ordinary road ; but the difference is merely one of degree, and a 
railway survey is only the most perfect example of road survey- 
ing, and therefore the normal type to which the surveys of roads 
of inferior character should be approximate more or less closely, 
according to the difficulty of the line of country they raverse, 
and the importance of the traffic they are intended to accommo- 
date, and consequently to the amount that can be afforded for 
their construction. 

It is, therefore, advisable that an engineer entrusted with the 
survey for a line of road of even the cheapest description should 
have all the details incidental to this normal type for the survey 
and laying out of roads constantly present in his mind; for the 
system observed in surveying and laying out even the most un- 
important roads might in many points be advantageously assimi- 
lated to the practice of a railway survey toa much greater degree 
than is usually the case. It should always be borne in mind by 
the engineer that the clearing that usually follows the construc- 
tion of a new road in India or the colonies renders any error in 
its laying out much more palpable; and that if such errors are 
considerable, every wayfarer who traverses it will wonder at its 
unnecessary undulations, and vituperate the unhappy designer. 
All other professional mistakes may be forgotten and forgiven; 
but an ill-laid out road is a material and inetfaceable reflection on 
the professional capacity of the civil or military engineer who 
Jaid it out; and by increasing the cost of transport, operates as 
& permanent tax on the productions of a wide district. 

The majority of macadamised roads, in England, as well as in 
the colonies, a a carelessness in laying out, as regards the 
adjustment of their gradients to the natural surface, and an un- 
seemliness of outline in their curves that is most distressing to 
the scientific eye, and which it would be always economically 
worth while to have provided against. For there is no reason 








why the curves of an ordinary road, however small their radius, 
should not be ranged out as exactly as those of a railway. 

The operations of a railway survey are a good deal modified by 
the character of the country and of the maps that are obtainable; 
if the latter are accurate, on a large scale, and contoured, or with 
the heights marked at intervals along the water-shed and water- 
course lines—like the 6-inch Ordnance of Ireland and of the 
northern English counties—the operations required for deter- 
mining the best line of road will be greatly simplified. The 
English Ordnance, though only one-sixth as large, and with no 
heights marked, affords very material aid to the road-maker ; and 
even the most inferior map, if the general arrangement of the 
water-shed and water-course lines be only indicated with tolerable 
correctness, will be of great assistance to the engineer in “ jearn- 
ing the country,” and in his reconnaissance of the ground, by 
indicating where he may expect to find the most promising line 
for the location of a road between two given points. But in many 
cases in the colonies and in British India, even such maps as 
these are wanting, and the engineer has to supply the deficiency 
for himself. 

The successive steps from the general to the particular, by 
which the engineer “ winnows out,’ as it were, the very best 
line for the location of a projected road, are as follow :—First, 
he carefully studies the best maps attainable, and lays down 
on them from the indications they afford the lines that seem 
most promising. He thus gets the skeleton of the physical 
geography of the country by heart, and prepares himself for 
reconnoitering the ground more effectively. The second step is 
the reconnaissance, or non-instrumental exploration on the ground 
of the different routes indicated by the map. The third, the 
flying section, to determine the line to be followed by the 
detailed instrumental exploration. The fourth, the survey for 
the parliamentary plan and section, whereby the course and 
levels of the line are actually fixed within the narrow limits 
of deviation insisted on by the standing orders of Parliament ; 
and the fifth, is the elaboration of the plan and section for con- 
struction, known as the working, or “contract” plans and 
sections. 

It is remarked by Gillespie, that “the best general route for 

the desired road can in many cases be determined with perfect 
certainty without going upon the ground, by simply examining 
a map of the district upon which merely the courses of the 
streams are laid down. From them an instructed and skilful 
eye can deduce all the elevations and depressions of the country 
with great precision and accuracy, To do this, however, requires 
a knowledge of so much physical geography as explains the 
manner in which nature has disposed the inequalities of the 
surface of the earth. Hill ranges and valleys, or in other words, 
the lines of water-shed and water-course, appear to the cursory 
observer to be utterly without system, order, or arrangement 
but they have, in reality, been disposed by nature with a great 
degree of symmetry, and their forms and positions are found to 
be the result of the uniform action of natural laws, and to be 
capable of being traced out and understood with comparative 
ease.” 
“ The water-shed lines being the great antagonists and natural 
enemies of the road maker, he must endeavour to find out their 
weak points, and to learn where he can best attack and penetrate 
them, and most easily overcome their opposition to his improve- 
ments, The water-course lines being, on the other hand, his 
guides and chief assistants, he must study their habits and prin- 
ciples of action, and learn what are the causes which produce 
their seeming vagaries of direction.” * 

The face of the land is everywhere broken up into surfaces 
variously inclined to each other and to the zenith. The salient 
angles formed by the meeting of these inclined surfaces arrange 
themselves into axes of elevation or lines of water-shed, and the 
re-entering angles formed by the intersection of these inclined 
surfaces coalesce and form axes of depression, which become 
the lines of water-course by which the rainfall passes off. Thus 
all the variously inclined parcels of the earth’s surface are in- 
cluded between, and systematised and marshalled in order and 
intelligibility by these two great classes of lines—those of water- 
shed and water-course. All minor variations of surface depend 
on the correlation of these axes of elevation and depression, and 
group themselves around them in accordance with fixed natural 
laws. The thorough study of the correlation of the water-shed 
and water-course lines on the best map obtainable of the region 
to be traversed is consequently the very first step an engineer has 
to take towards learning the country and solving any complicated 
problem of road location. 





Diagram of normal type of a principal valley and its boundary ridge, showing 
the correlation between the water-course lines A, and water-shed lines B; 
with the arrangement of the gaps, summits, and secondary ranges and 
valleys, and subsidiary ravines and spurs, 


Amongst the stratified rocks the main lines of water-shed 
usually follow and are formed by what are termed in geology 
“ anticlinal axes ;” and such mode of formation often involves the 
existence of parallel and secondary ranges formed by the succes- 
sive scarps of the series of overlying formations severally dis- 
rupted and tilted up to the surface by the elevation of the main 
axis. The sub-Himalayan range, known as the Sewalic range, 
running parallel to the Himalaya and forming the southern 
boundary of Nepal and the Dehra Doon, is an example on a 
grand scale of a secondary or sub-range of this description. 
Even in basalt districts every valley and ridge is palpably framed 
on some axis of disturbance indicated by the extrusion from 
below of a dyke of more recent basalt extending along its whole 
course, 

The origin of the series of spurs radiating from a summit, or 
ranging perpendicular to the main axis of any principal range, 





* Gillespie. 


* Gillespie. 





may be thus explained. Ifa stone be thrown at a pane of glass, 
the latter is not only penetrated but “starred” by a series of 
cracks or fissures radiating from the point at which the disturb- 
ing force took effect, like the spokes of a wheel from the nave. 
The same effect is produced on the brittle crust of the earth’s 
surface by the action of any violent upheaval or explosive force 
from below,—a series of craéks or fissures would result, radi- 
ating from the point at which the disturbing force took effect, if 
it acted on a point only, and perpendicular to the principal axis 
of such shattering force if it acted along an axis; and the edges 
of the fissures in their neighbourhood would be shattered and 
ground together and disintegrated, and such, in process of time, 
shattered portions would be “ dissected out,” and the debris 
removed by the action of water, and thus a series of valleys 
would be formed, with ridges between them. 

It is remarked by Gillespie that ‘‘ the waters which have fallen 
upon the high ground have in process of time hollowed out for 
themselves, or have adopted for their passage, channels or lines 
of water-course, which follow the lines of greatest slope. In 
descending the slopes of a range of hills, these water-shed lines 
thus form “principal” valleys, the directions of which are per- 
pendicular to the ridge when it is horizontal, and when it is 
inclined share its general inclination. These water-course lines 
thus divide the range or chain into spurs or branches, having for 
their axes water-shed lines approximately in the same direction 
as the water-course lines. The foot of one of the opposite slopes 
which enclose a valley is generally parallel to the foot of the 
other in all its sinuosities, a projecting point of the one corre- 
sponding to a receding cavity in the other. This symmetry is, 
however, sometimes replaced by alternate widenings and con- 
tractions. 

“The main line of water-shed s cut down at the heads of 
these cavity lines of water into depressions called gaps or passes, 
and the more elevated points along it are called summits. These 
gaps and summits are respectively the origin of the secondary 
water-shed lines or valleys, and of the spurs or secondary water- 
shed lines on each side of the principal line of water-shed. 

“A river of the largest class marks the lowest line or axis of 
depression of a ‘principal’ valley. On each side of it is a boun- 
dary ridge, which is itself pierced by ‘secondary’ valleys, through 
each of which runs a stream of less magnitude, its waters emptying 
into the first principal river of which it is a tributary. The 
ridges which form the valleys of each of these lateral streams are 
in their turn furrowed by valleys of the third class ; their banks 
by the valleys of streams of still less importance, and so on. 

“The ‘ principal’ valley is a trunk from which, and from one 
another, the lesser valleys and streams ramify, like the branches 
of a tree, or like the veins of the body, joining it at angles 
approaching more nearly to a right angle in proportion as the 
ridge of the slope which they furrow approaches to a horizontal 
line. 

“* We thus see how an accurate map of the streams of any dis- 
trict may enable us to deduce from them the position of the 
valleys, their lowest points, and the lines of greatest slope; for 
with these the water-courses coincide, Toe position of the ridges 
or water-shed lines which form the valley is a necessary corollary 
as well as their lines of greatest slope.”’* 

Having thus become acquainted by the aid of the map with 
the principal features of the ground, we are prepared to plan, if 
not the precise location of the road, at least the proper course for 
the preliminary explorations upon the ground. “ Long lines of 
road usually follow the valleys of streams, and thus secure 
moderate gradients, and find the lowest passes of the ridges to be 
crossed. In this way the Simplon road crosses the Alps, by 
ascending the valley of the Saltine to its head, and then descend- 
ing that of the Doreiva. 

* In short, all roads strive to avail themselves of such facilities. 
If they cannot, and if the map shows that their general course is 
transverse to the directions of the streams instead of with them, 
it may at once be predicted that they will be steep in their 
ascents and descents, or exceedingly expensive in their construc- 
tion. 

“ Along the line of a proposed road certain points, called 
‘ruling’ or ‘guiding’ points, will be found, through which the 
road must pass: such as a low gap in a range of hills; a narrow 
part of a river suitable for a bridge ; a town, &c. 

“Between these ruling points the straight line joining them is 
to be marked out. The route adopted must vibrate on each side 
of this line like an elastic cord—continually tending to coincide 
with it, except when deflected to the right or to the left by 
weighty reasons, such as the accidents of the ground supply. 
Thus, a swamp which would render necessary an expensive 
causeway is a sufficient cause for a wide deviation of the road to 
avoid it.”+ : 

The loss of power on inclinations being extremely great, it 
follows that it is very important never to allow a road to ascend 
or descend a single foot more than is absolutely unavoidable. 
If a hill is to be ascended, the road up it should nowhere have 
even the smallest fall or descent, for that would make two hills 
instead of one; but it should be so laid out, and have such 
cuttings and fillings, as will secure a gradual and uninterrupted 
ascent the whole way.” 

In this respect careful engineering can make wonderful im- 
provements. Thus, an old road in Anglesea, laid out in viola- 
tion of this rule, rose and fell between its extremities (24 miles 
apart) a total perpendicular amount of 3,540 feet; while a new 
road, laid out by Telford, between the same points, rose and fell 
only 2,257 feet; so that 1,283 feet of perpendicular height is 
now done away with, which every horse passing over the road 
had previously been obliged to ascend and descend with its load. 
The new road is, besides, more than two miles shorter. 

In a similar case in America, two villages A and B are situated 
on the same valley, A being 800 feet higher than B. The most 
level common road between these villages rises, however, more 
than 1,200 feet in going from B to A—and rises more than 400 
feet in going from A to B, in spite of this latter place being 800 
feet lower. It thus adds one-half to the ascent and labour going 
in one direction ; and in the other direction it goes up hill one- 
half the height that ought to have been a continuous descent. 
But a plank road lately laid out between the two, by following 
the creek (crossing it five times), ascends only the necessary 800 
feet in one direction, and has no ascent in the other. : 

The first essential to the perfect laying out of a road, is to 
avoid all unnecessary undulations or ascents ; and the first step 
towards such consummation is to determine the fixed or ruling 
points along the line of road, and to ascertain their relative 
heights and distances. , 

These ruling or fixed points are those through which the road 
must pass: such as a low gap in a line of water-shed—a narrow 
point, suitable for a bridge or viaduct, in a wide river or deep 








* “Having determined these we can profit by the following fundamental 


principles :— / ode 
“1. Ifa principal ridge or line of water-shed is met by two secondary ridges 
at the same point, the point of meeting is a maximum of height. — 
“2. If principal line of water-shed is met by two water-course lines at the 
same point, the point of meeting is a minimum of height. ie , 
“3. Ifa principal ridge is met at the same point bya secondary ridge anda 


water-course nothing can be inferred.” 
+ Gillespie. 
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valley, that must inevitably be crossed by the line of road ; or, 
in the case of a railway, a large town the traffic of which we can- 
not afford to neglect. 

If the distant points A and B, which it is required to connect 
by a road, are 50 miles apart, and B is 800 feet higher than A, 
the most advantageous line of railway possible under such condi- 
tions would be one constantly ascending from A to B, at an 
uniform inclination throughout of 1 in 330, or 16 feet a mile. 

Such a line would be absolutely free from undulation, and the 
inclination being constant, a horse or an engine could drag the 
same load at the same speed with equal ease over every portion 
of the line. es ’ 

Any near approximation of such ideal perfection in laying out 
can only be hoped for when the points A and B are on the same 
side of the same valley, and when the course of the line presents 
no intermediate fixed or ruling points between its terminal levels 
at A and B. ae 

But it often happens that the points A and B are in different 
valleys; and that one or more dividing range, or axis of eleva- 
tion, and that one or more principal line of water-course, or axis 
of depression, have to be crossed in connecting the two. 

In such a case, in addition to the terminal ruling points at the 
two extremities of the line, there will be intermediate fixed or 
ruling points at the passage of each river, and of each dividing 
range traversed ; the former will be the low, and the latter the 
high ruling points. 

Under such circumstances undulation is inevitable, and each 
ton of goods conveyed from A to B must be lifted through the 
aggregate of all the descents from A to B, in addition to the 
800 feet that B is higher than A. All that can be done under 
such circumstances is to keep the high ruling points, or passage 
of the dividing ranges, as low, and the low ruling points, or 
passage of the axes of depression, as high as possible, by selecting 
the lowest gaps in the former, and diminishing the height as far 
as possible by cutting or tunnelling ; and by selecting points for 
crossing the rivers where the greatest facilities exist for getting 
over those axes of depression at as high a level as possible. 

But even when the line follows the course of a principal 
valley, the necessity of crossing the secondary valleys that join 
the principal ones, and the spurs that form the water-shed of 
such secondary valleys, will usually render the maintenance of 
an uniformly ascending or descending gradient impracticable, ex- 
cept at the cost of great indirectness in course, or of very expen- 
sive works, in lowering the formation level of the road, in getting 
past the spurs; or heightening it by arching, in getting past the 
secondary streams. : " 

The first point the engineer has to determine in locating or 
laying out a road between two terminal points is, therefore, to 
determine the exact position and the relative height and distance 
of the intermediate ruling points. Having ascertained the dis- 
tance and difference of surface level between each two consecu- 
tive ruling points, and to what extent he can raise or lower each, 
he will know (all lines of equal inclination between two given 
points being equal in length, however they may differ in course,) 
at what constant rates of inclination he must keep rising or falling 
in ranging his line of flying section, or trace of constant inclina- 
tion, in connecting the two. In determining the best line up a 
woody pass in an intricate country it is customary, in India, 
after the engineer has first ascertained and fixed by reeonnais- 
sance the nature and exact position of the intermediate ruling 
points, aud then determined by theodolite their relative distances 
and heights, and decided (with due allowance and margin for the 
sinuosities of the road between such points) the constant rate of 
inclination that must, if possible, be maintained between them ; 
to economise his own time, by intrusting the connection of such 
ruling points—by clearing through. the jungle a “trace” of 
the constant inclination—to some intelligent native overseer, 
furnished with a clinometer fixed to a constant angle of in- 
clination, and fastened to a cross-staff—a gunner’s level often 
serving the purpose. One of these overseers, furnished with 
gang of woodcutters, and a pot of whitewash to mark the 
exact course of the trace on the ground, can be started from 
each of two contiguous ruling points, so as to meet half-way. 
And thus a path will be cleared for the engineer’s more accu- 
rate operations, while he is engaged in fixing ruling points 
further on. 

The road when made will be shorter than the trace, for it will 
cut off all the abrupt corners of the latter that can be straightened 
or rounded off, at a moderate expense, by cutting down spurs 
and filling up hollows ; which will uecessarily, by shortening the 
road, render it somewhat steeper than the original trace. To 
make allowance for this, the original trace must be laid out ata 
somewhat less inclination than the road is designed to follow. 
The tracer must make allowance for cutting through a narrow 
spur, or bridging a narrow ravine, by carrying the trace round 
these obstacles horizontally, if he has length to spare. 

A mere chainman with a surveying compass can form a rough 
plan of the trace so marked on the ground between the two 
fixed points, and the overseer charged with the clinometer is in- 
structed to clear a path for cross sections for sume distance down 
each watercourse und up each spur, round which the trace of 
constant inclination bends too abruptly, to enable the engineer 
to ascertain at what expense in cutting or filling such corner may 
be rounded off. 

(To be continued.) 








Sorrer aT THE MANCHESTER ATHENAUM.—It is announced that 
a soirée of the members and friends of this institution will be held 
this year in the Free Trade Hall. The time bas not been publicly 
stated, but it will probably take place during the third week of 
October, and Lord John Russel has promised to be present. 

Tue OrLaAnpno—The launch of this magnificent first-class screw 
frigate is to take place to-morrow. The Orlando is the first of the 
new class; she is 800 feet in length, and of 5,726 tons burden, and her 
armament is of the heaviest calibre. She is of greater length than 
the Duke of Wellington, 140 guns. 

Foreicn Jorrincs.—The Debats, in the course! of an article bear- 
ing upon the Cherbourg Railway, just completed by Messrs. Lock and 
Brassey, calls on the British yacht clubs to assemble on the opening 
day, and hints that the Leviathan might make its fortune by laying 
to in the harbour, as 100,000 Frenchmen wou'd visit it even if a 
Napoleon a-head was charged for a peep, “ such is the love of France 
for anything truly great.”—It is stated that the inauguration of 
the port of Cherbourg, which was to have taken place in the 
middle of July, has been postponed till August 7.—Among the 
novelties in the Turin Exhibition of the Manufactures and Agri- 
cultural Produce of the Sardinian States is an ingeniously con- 
trived “ railway writer,” by an English resident in Turia, Mr. Small- 
wood, formerly paymaster of the Italian Legion. It is a portfolio, in 
which, with a hard-pointed stick, you write between bars, which serve 
to guide the hand and diminish the inconvenience of the motion of the 
carriage. There is also a contrivance by which you know where you 
have left off writing, so that the thing might be used almost in the 
dark. The writing is on a black surface, and is reproduced on a sheet 
of paper underneath, in the manner of a manifold writer.—A kiosk of 
immense size, and entirely made of cast and sheet iron, has just been 
built for the Viceroy of Egypt at the workshops of M. Roussel, Rue 
be pd pattie the Barriere de Courcelles, Paris, It will cost about 
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THE PRESENT STATE AND REQUISITE IMPROVE- 
MENTS OF THE RIVER LEA. 


(Continued from page 431.) 


MEMORIALS TO THE COMMISSIONERS OF HER MAJESTY’S COURT OF 
SEWERS FOR THE DISTRICTS COMPRISING THE ESSEX MARSHES, 
THE REPORT OF THE ENGINEERS TO THE COMMISSIONERS. 


On page 286 we stated from misinformation that the conservancy 
of the marshes was entrusted to “‘aleet jury presided over by 
the Marsh Bailiff,” &c., having been led to believe that this con- 
servancy was merely the exercise of manorial rights; an error 
which we hasten to correct. It was not, as we stated at first, 
our intention to go into the question of conservancy until we 
had finished our survey of the river, in order that we might not 
only have ample time to make ourselves fully acquainted with 
this branch of our subject, but also contemporaneously to point 
out its duties, to show how they have been fulfilled, and in 
doing so to render strict justice to all on whom they have con- 
tinuously devoived. This plan, however, we deem it advisable 
now to alter, in consequence of circumstances which have 
recently come to our knowledge, and which will induce us to 
give as soon as possible a concise abstract of the various Acts of 
Parliament by which these powers have been conferred and 
exercised, so far as may be requisite to explain the existing 
position of affairs, and more particularly the 8rd and 4th Wm. 
1V., chap. 22, under which at present “ Courts of Sewers’’ are 
periodically held by commissioners appointed for the purpose. 

But first, as these commissioners held a speciai court of 
sewers at the Angel Inn, Ilford, on the 4th inst., for the 
purpose ‘of going farther into the question of an improved 
discharge of the flood-waters, in consequence of the two 
memorials presented by inhabitants of Stratford and _ its 
neighbourhood, as we have already mentioned ; and as this court 
was adjourned, to be held again at the same place on the 16th 
proximo (July, 1858), we will proceed at once with our remarks 
on the points which these memorials involve, and which, indeed, 
may be said to include the drainage of the whole watershed of 
the river Lea, as we described it originally. The Chelmsford 
Chronicle of the 23rd of last April gave these memorials in 
extenso, and we work from that edition of them. We were also 
presented last week with a copy of the report required of their 
engiveers by the commissioners, at a “cvurt held at Ilford on 
the 30th October last” (1857), and in consequence of a short 
memorial, which we have not yet seen, but which had then been 
presented to them by a number of the present memorialists. 
This report, “ Dated 3rd December, 1857,”’ tas been published 
by Vacher and Sons, of Parliament-street, though we were not 
hitherto aware of it. 

These latter memorials were very carefully and elaborately 
drawn, and set forth fully and fairly the opinions and facts enter- 
tained by their respective authors. The, first in order of pre- 
sentation, attributed the accumulation and consequent rise of the 
water of the flood of last October to certain derelictions of duty 
by the Marsh Bailiff and one of his assistants; which, if as 
alleged, were certainly very gross, and appear to have been so far 
correct as to cause the dismissal of the latter of these function- 
aries by the counnissioners. These consequences, however, are 
only such as have been and are uniformly found to result from 
the adoption of the system of depending on the assiduity of 
uneducated functionaries for the performance of intermittent 
duties, called forth only by the occurrence of extraordinary exi- 
gencies at irregular intervals. We would, therefore, pass over 
these complaints, had not their causes led to fallacious conclu- 
sions in the minds of those by whom they were so properly 
preferred. 

The first complaint was that the gates at The Old Waterworks 
had not been opened during the October flood. This was occa- 
sioned by the water having lodged a stump of a tree against 
them, which, when the sluices were drawn, became so set that 
the gates could not be moved although the chains of both were 
broken in the attempt; with rezard to which something in in- 
culpation of the men may be said as to want of prudent fore- 
sight and care, and also something as to the urgency of the occa- 
sion, and the disadvantages of the darkness and other circum- 
stances in exculpation of them; but the drunkenness of the 
man discharged admits of no excuse. Be all this, however, as 
it may, those who have read the former portions of this article 
will remember that we stated on page 395 that the utmost 
amount of water which these gates can pass when fully opened 
does not amount to more than half of that which found its way 
through Stratford station along the line of the North Woolwich 
Railway ; and as the wheel was set in motion and the sluices 
were opened in the gates, so that a considerable quantity of 
water (how much no man can now say) was passed at The Old 
Waterworks, it is unmistakeably obvious that even did the old 
stump intercept some 10,000 or 15,000 cubic feet per minute, at 
the worst it only accelerated for a certain time the rise of the 
water, but did not and could not cause that rise. The other 
poiuts of this memorial we will notice further on. 

In the second memorial the memorialists refer to that pre- 
sented by many of them in the autumn of last year. “Complain- 
ing of the grievous injuries arising to themselves, their families, 
neighbours and an extensive population, in their health and pro- 
perties, from the floods in and connected with the * * * 
localities for a long period of years, and more particularly they 
complain of the thenrecent inundaticn which was also extensively 
destructive of property, injurious to health by flooding dwellings, 
and visiting themselves and an extensive district with serious in- 
convenience.” Next follows the paragraph we quoted in page 431 ; 
and they then goon to say “ That while we readily admit an at- 
tentive and even courteous hearing of the complaints that have 
from time to time been preferred to your Honourable Court on the 
subject, and acknowledgethatmuch has been done at various times 
to mitigate and even with the hope and desire of preventing the 
evil, yet disappointment has ensued from the two-fold cause of 
the extensive improvement in the drainage of lands continually 
going on, and the (NV.Z.) insufficient outlet for the waters 6n urgent 
occasions.” They next show themselves as labouring under the 
hallucination which we have already exposed—viz., that the new 
locks at The Flour Mills, which have never yet passed more than 
200,000 cubic feet of water per minute, are ample to pass ten 
times that quantity ; for which, however, we can most readily 
excuse them under the circumstances. From this they proceed 
to the report of the engineers to the commissioners, and to the 
suggestions in it of “ various expedients which they (the engineers) 
state will be of immense service to the whole district, and 
which we (the memorialists) hope and trust, even though 
partially carried out, may obviate tuture inundations.” Many of 
these suggestions, the memorialists ‘are of opinion, so far as 
we are enabled to judge, would be of immense benefit, but 
think that it will not be advisable to attempt the whole 
at present on account of the large outlay that would be 
involved, but to confine attention and operations to the 
three leading recommendations in the ‘ Engineers’ Report,’ viz., 
“First, to the great gravamen of all—the removal of * * * the 
old Saxon arch of the Channel Sea Bridge, which counts an age 


of somewhere about 650 years,” &c., continuing to use expres- 
sions with regard to it which are by no means too strong, but 
which, having already fully described it, we will not transcribe 
nor enlarge upon farther than to say that its span is given as 
eleven feet, and not eight feet, as we thought it—being unable, 
when we visited it, to see to the bottom, as it was near y full of 
very foul water. This, however, did not make any very material 
difference in our calculation of its passing-power, as from our 
inability to see it we took it for a Tudor arch, which would have 
given very much more room in the haunches. This ‘great 
gravamen of all” stands fourth of the five suggestions in the 
** Engineers’ Report,” but these memorialists very properly 
place it first. Second in importance with them and the engineers 
stands a recommendation of certain alterations in the mouth of 
the Tommy Lee Sewers, which we have only as yet incidentally 
mentioned, which discharge themselves into the tail of the 
wheel race at The Old Waterworks, and of which more anon, 
Thirdly, they take the first recommendation of the engineers, 
viz., “an additional length of sixty feet to the weir above the 
three mills; ® * * to befurnished with sluices taken from the 
Bromley Tumbling Bay, which is to be done away with”!!! Of 
this, too, in its place. These memorialists then somewhat 
naively remark, “That with respect to the remaining recom- 
mendations of your engineers, we humbly and respectfully 
submit that they may at least be postponed, aud, perhaps, dis- 
pensed with altogether.” 

Independently of the deference which has been paid to the 
engineers to the commissioners by these memorialists, it is 
not our intention to omit anything, whether documentary 
or otherwise, which bears upon our subject, and we will, 
therefore, as fullowing here naturally, proceed to consider this 
effusion from men who seem, at least from it, rather to have 
succeeded in arrogating than to have had conferred on them the 
lucrative and respousibile distinction of “ Eminent Engineer’-ship ; 
and we regret that truth compels us to say that this “Report” 
is certainly one of the least creditable productions that have ever 
come under our notice. 

This Report was addressed to the “Clerk to the Commis- 
sioners,” and commenced by setting forth “the directions to 
[them] * * * to survey the present rivers and streams 
which drain the High and Mill Meads Levels, and to report on 
the Lest (!) means for improving the discharge of the land or 
flood waters.” This is not given as an extract from any instrue- 
tion sent to them by the “ Clerk to the Commissioners,” but we 
will for their sake take the liberty of doing that geutieman the 
possible injustice of supposing that they merely quoted this mis- 
expression of what they really were called upon to do; which 
was to devise ejjective * means’’ for preventing the accumulation of 
flood waters. It does not appear, nor have we heard, that any 
such “imeans” had been suggested; therefore they had no 
“means” to “report on,” either of a comparative or superlative 
character, but their employment was “to report means,” 
which necessarily involved their devising them; iu so important 
a matter we are not reasoning with superfluous closeness, as 
every word is of consequence. The simple fact of these gentle- 
men being consulted implied this, and gave them an opportunity, 
had they been competent to use it, such as is very rarely pre- 
sented to any man, or set of men, for distinguishing themselves, 
aud, in their cause, showing themselves equal to the mental 
calibre, scientific attainments, and professional ability which em- 
ployers have a right to look for from their conventional standing. 

‘lo “drain the High and Mill Meads Levels” involves both 
prevention and cure, inasmuch as it is not merely requisite to 
relieve them of the water from their own land springs and rain- 
fall, but also to pass through the channels which intersect them 
the discharge from the whole watershed of the Lea in so per- 
fect a manner that they shall not be overflowed, and which 
therefore at once opens up the whole question of the titie of this 
article, because whatever is “requisite” we have a right, and 
ought, to look upon as probable. ‘They not only admit, but prove 
this, by observing that “the necessity for enlarged outlets has 
become more urgent of late years, by the improved drainage of 
the higher lands that drain into the River Lea and its feeders, 
by which the flood waters are brought down much more 
quickly than formerly,” &c. To which, speaking of 
“the great flood of last October,” they add—* On that 
occasion the water came into many of the houses in Strat- 
ford and stood for several days at some depth upon their 
floors. ‘The land above Stratford had from five to six feet 
of water upon it. The water upon the North Woolwich Railway, 
and the branch railway near Stratford was several feet in depth, 
so that the traflic upon them was entirely stopped for several 
days. The Lea-bridge-read was flooded ; and the embankment . 
of the East London Waterworks Company's Canal was broken in 
several places, so that the impure or ‘white’ waters went into 
their source of supply. 

“ Thus many interests are concerned ; and of the damages sus- 
tained perhaps none was greater or more important than the 
effect upon the health of the inhabitants, whose houses have been 
so saturated with water that they are not likely to be free from 
damp during the winter.” 

This summary of the memorial presented to the commis- 
siouers last October (which called forth the report), and of the 
descriptions given by the public papers of the effeots of the 
fluod, has so much the merits of brevity and terseness, that it 
takes no notice whatever of the sufferings in the u rtions 
of the valley of the Lea, to provide for an incr e in 
amelioration of which seems never to have entered ipto their 
heads, notwithstanding that amongst others scarcely a house in: 
the town of Ware (as we have been credibly informed), 
being subjected to annoyances and injuries, at least as great ag 
those they so graphically describe at Stratford, 

OO ey 

From GaLtway To New York.—A second trial trip of the steam~ 

ship Indian Empire was made at Southampton on Wednesday, with 


a distinguished company on board, for a tinal test of ines and 
speed preparatory to ber first Transatlantic voyage from and to 
America. In passing the Government measured ground in Stokes 


Bay, the “ knot,” or nautical mile of 2,026 yards, was run ia 4 minutes 
46 seconds with 16} revolutions per minute. ‘The trial wag considered 
emiuently satisfuctury. ‘The lodian Empire leaves Galway for Halifax 
and New York on Friday, the 18th inst., with passengers and the 
mails tor Nova Scotia, Canada, and the United States, being the first 
steamer of a projected weekly line. The voyage from Galway to 
Halifax is expected to be run in eight days. 

Be. vor Wesrmixsrer.—This bell was weighed yesterday, and 
the result given by the steelyard was 13 tons 10 cwt. 1 qr. 12 1b, or 
rather more than two tons less than the former one. It 1s still, how- 
ever, one of the largest bells in Europe, excluding Russia, the country 
of large bells—bemg only inferior in size and weight to those of 
Vienna and Olmutz. The Erfurt bell now exceeds it a little in 
weight, for though its diameter and thickness are less its height is 
greater. The exact dimensions of the present bell have not yet been 
given, and are as fullows:—Diameter, 9 ft. ; height outside, 7 ft. 6 in. 5 
inside, 6 ft. 44 in.; thickness of sound bow, 8} in. ; thickness of thin- 
nest part, 3 in. The four quarter bells, of which the tuning was 
suspended until the recasting of the great bell, are expected to be 
delivered in afew days, after which they will all be taken up and 





hung without delay, and the clock will follow them, 
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SILSBY, MYNDERSE, 





Tnis is an American machine, manufactured by Messrs. Silsby, 
Mynderse, and Co., of Island Works, Seneca Falls, New York, 
the description and illustration of which we have taken from the 
Scientific American. It is a modification of the machines previously 
manufactured by this firm, and appears now in a very compact form. | 
In the illustration A represents the steam boiler, provided with 300 | 
1} inch upright tubes, and connected to the supply water tank B, by | 
a suitable pipe. C is the smoke pipe, in the lower part of which is 
placed a blower or fan D, which receives its motion by a band passing 
around a wheel on its shaft, and around another wheel, secured to 
one of the hind wheels. FE is a rotary engine, “ Holly’s patent.” F 
is a rotary pump, also constructed according to“ Holly's patent.” G 
is a take-off for a hose for conducting water to the fire to be ex- 
tinguished. H is a 44 inch suction opening, for attachment of the 
suction pipe or hose usually car ied with fire engines of this descrip- 
tion. It can be used to draw w ter from cisterns, rivers, and other 
laces, or attached to the ordinary hydrant. I is the pump for supply- 
ing the boiler with water, geared to and worked by the shaft on which 
the rotary engine E, and rotary pump F, are secured. J is a rotary 
donkey pump and engine combined, constructed and operating in | 
every respect similar to the engine E, and pump F. This additional | 
supply pump is for the purpose of supplying the boiler with water | 
when the machine is not in operation, and cannot, therefore, receive 
a supply of water from the pump IL. K is the steam supply pipe. L 
is the exhaust steam pi M, M, are india rubber springs, on which 
the machine rests. is the driver’s seat. O is a tongue, to which 
the horses for drawing the machine are attached. This tongue is | 
made to disconnect by means of a lever under the control of the | 
driver. P is a steam whistle, Q a steam gauge, and R the platform | 
for firemen. S is the heater for feed or supply water. ‘T is a safety | 
valve, and U the throttle valve. The poor of the engines is from 
4,500 to 5,000 pounds, with capacity to force two 1 inch streams 175 
feet, or 14 inch stream the same distance; and the pressure of steam 
required to produce these effects it is stated is only from forty to sixty 
pounds per square inch. A working pressure of steam can be gene- 
rated in the boiler in from eight to ten minutes, and this can be 
maintained constantly to force one or two streams of water of the 
sizes mentioned. It is a great pity that these very useful machines 
which are systematically used in America should not be adopted here. 





PRATCHITT AND HORROCKS’ APPARATUS FOR COM- 
PENSATING FOR THE EXPANSION OF STEAM OR 
HOT WATER PIPES. 


PatENT DATED 13TH Avcust, 1857. 


Tus invention, by William Pratchitt and Samuel Horrocks, of 
Bolton-le-Moors, is an improvement upon the elastic single chamber 
joint now in use; and its object is so to construct an apparatus of thin 
wrought iron, or copper plates, that by vielding readily to the thrust 
caused by the expanding of ranges of heated piping the breakage of 
the joints may be prevented, at the same time it is so formed that it 








can have no tendency in itself to force the pipes asunder, but its plates 
are as capable of being pressed together as freely when the apparatus 
is filled with high pressure steam as when empty. The inclination to 
extension arising from internal pressure renders the expansion joints at 
present employed almost useless; the action of the steam upon the 


area of the pipe (combined with the hardness of the packing) in the | 


“sliding stuffing box” form, and upon the area of the plates in the 
“single chamber form,” presenting a resisting force greater than 
the joints are able to withstand. ‘his evil is proposed to be 
removed by the use of an internal chamber, the inside of which 
is open to the atmosphere, its sides being stayed to the 


outer chamber .in such a manner that the tendency of the | 


COS STEAM FIRE ENGINE. 

















pressure to separate the sides of the outer, will be neutralised 
by its tendency to collapse those of the inner. The plates 
forming the sides of the respective chambers are so proportioned 
that their areas are equal, and consequently the rigidity only of the 
thin plates has to be overcome by the expanding metal; or the inside 
plates may have such an increased area that the pressure of the steam 
willovercome this rigidity. Fig. 1is asection, and Fig. 2a partial outside 
elevation, of the improved apparatus; a, a, are the thinplates forming 
the outside, and 4, 5, those forming the inside chamber; c, c, being the 
stay bolts connecting the inside and outside chambers together: the 
apparatus is connected to the main range of piping by the branches 
d, d, the steam passing as indicated by the arrows. To prevent an 
increase in the pressure of the air within the internal chamber a small 
pipe e is provided, which opens a communication between it and the 
external atmosphere; fis a strong cast-iron ring to which the outside 
plates are riveted, and g a wrought iron ring to which the inside plates 
are riveted. 





BEINHAUER’S MACHINERY FOR DRAWING WATER 
FROM MINES, ce. 
PATENT DATED 5TH NOVEMBER, 1857. 
Tits invention, by Henry Beinhauer, of Dentz, near Cologne, relates 


to an arrangement of hydraulic apparatus for raising water in con- 
tinuous streams from mines, &c. For this purpose several vessels 


| are placed at different levels, to receive the ascending columns of 


water and transmit them to a higher elevation; these vessels, which 
are made air-tight and provided with atmospheric valves to admit air 
to them at certain times, the patentee prefers to arrange in pairs, and 


| he fits them each with a vertical pipe, which dips nearly to the bot- 


tom of the vessel, and is connected by a branch pipe at a height of 
twenty-five feet with a second vessel or receiver. At its upper ex- 
tremity this pipe connects by an elbow or second branch pipe with a 
central or main exhaust pipe which is in connexion with the suction 
pump or exhaust engine. In this manner all the receiving vessels of 
the series are brought into connexion with the suction pump, the 
system being continued upwards until the entire height to which the 
water is intended to be raised is attained by the hydraulic apparatus. 
If now the main air suction pipe is exhausted, it will by its connexion 
with all the receivers cause a partial exhaustion in them, and the 
water being free to enter the lowest pair of vessels, will rise up gra- 
dually through the whole series to fill the vacuum, and ultimately will 
be discharged above. 

Fig. 1 represents a side elevation of the proposed arrangement of 
hydraulic machinery. Four pairs of receiving and transmitting ves- 
sels set at different levels (the upper ones, say, twenty-five feet apart) 
are shown as forming the series, but the number will of course vary 
according to the height which it is required to lift the water. Fig. 2 
is a plan showing the lifting apparatus and exhaust or suction pump 
connected with it. Fig. 3 is a sectional plan of the lifting apparatus 
taken in the line a, } of Fig. 1; and Fig. 4 is a vertical section of one 
of the air-tight receiving vessels drawn on an enlarged scale. A, A, 
represent the walls or sides of a mine shaft or well; B, B, represent 
a triple suction pump whose cylinders are in connexion with a hori- 
zontal pipe C, by the side of which and parallel with it is another 
horizontal pipe D. These pipes communicate with each other at their 
extremities by means of two pendent bent pipes a, a, in which valves 
al, a!, are mounted to prevent the reflux of water into the pipe D. 
This pipe D is divided by plates b, 6, into three compartments, the 


| central portion 61, which is not intended to receive water, being 


brought into direct communication with the main exhaust pipe E. 


| The parts 42, 6°, of the pipe D are connected with the middle 
| compartment by branch pipes 6%, b%, for the purpose of establish- 
| ing 


a connexion between the pump and the exhaust pipe E 
through the bent pipes a and horizontal pipe C. This exhaust pipe 
extends from the top to near the bottom of the apparatus, and in con- 
nexion with it are the pairs of pipes F, F!, F?, through which the 


| water receivers G, G1, G-, are respectively exhausted of air and sup- 
| plied with water. 


The lowest pair of vessels G is fitted with a valve 
opening inwards, to admit water from the pit or well. Dipping into 
these vessels and reaching nearly to their bottoms are the pipes F, 


| which connect by branches f with the vessels G1; the inner ends of 
| these branches are closed by hinged valves. 
| with the main exhaust pipe E at J}, and from the level where their 


The pipes F connect 


branches f connect with the vessels G! (which is the point of dis- 
charge for the ascending water) these pipes form exhaust tubes. In 
like manner the pipes F1 dip into and rise from the vessels G!, con- 
nect by branches with the vessels G*, and join the central exhaust 
pipe at f2. From the vessels G* rise the pipes F?, which connect by 
branches with the vessels G*, and join the exhaust pipe in the cham- 
ber 61 of the horizontal pipe D. And lastly, from the vessels G® rise 
the pipes F’, which join the horizontal pipes D in the chambers 62 
| respectively. The upper set of pipes must necessarily be shorter 
than is required for the following ones, in order to allow for the space 


| occupied by the horizontal pipes and check valves in the thirty-two 


feet allotted for the rise of the water from the highest pair of vessels 
to the suction pumps. The spaces in the pipes F, F!, &., between 
the points where the water columns break off and flow into the vessels, 
and the tops of those pipes by always remaining free from water and 
| in a direct communication with the general exhausting pipe E, allows 
| of the latter drawing up through the pipes each successive newly 
| formed water column from the reception vessel G, until the last-formed 
| column rising through the horizontal pipes C and D is discharged 
| through the mouths of the pump at s. 

In Fig. 6 Ais a pipe standing up from the cover of the vessel G, 


and terminating at its upper end inacup. Through this pipe passes 
arod, which carries an india-rubber valve ¢ at its upper end, and a 
float & at its lower end. Supposing now the pump to be set in motion 
and the air to be exhausted through the pipe F1 from the air-tight 
vessel, water will flow into the vessel by the branch pipe f until it 
has attained a given level; when this has been attained it will raise 
the float, and thus lift the valve i off its seat. A communication 
will thus be opened between the interior of the vessel and the atmo- 
sphere, and as the suction of the pump proceeds, the water not being 
allowed by the pressure of the air upon the surface of it to accumu- 
late to a greater extent in the vessel, will rise up the pipe F! and 
discharge itself into the next vessel of the series, which being in like 
manner provided with a self-acting air valve, will ensure the trans- 
mission of the water column to a further stage, and so on until the 
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lift is completed. The suction and pressure pumps consist of three 
double-action cylinder pistons, that at every revolution of the crank 
axle giving six sucking and six pressing movements. When the 
pumps are in action the air is exhausted in all the pipes C, D, E, F, 
and the series of reception vessels G, G!, &c., the water consequently 
enters the lowest of these vessels, whence it rises in two columns 
through the pipes F. These columns following a natural law would 
if confined rise to the normal height of thirty-two feet, but finding an 
escape through the branch pipes f they here break off and flow into 
the vessels G!, which become the bases and supports of fresh water 
columns, successively forming and rising until the water reaches the 
horizontal pipes D and C, whence it is drawn into the pumps and 
discharged through the mouths of the pumps at s. 

This invention appears of precisely the same character as one 
which we illustrated some time since, and the disadvantages of which 
we discussed at the time. 


TMPROVEMENT IN ELectTRIC TELEGRAPHIC COMMUNICATIONS.— 
It will be interesting to many of our readers to learn that in this all- 
important branch of science improvements are stil! being effected, 
and that the many and great difficulties at present existing to the 
successful application of the telegraph to long distances are gradually, 
step by step, being overcome. Mr. Nathaniel J. Holmes, of Hampstead, 
now residing in Glasgow, whose name is already well known in his 
great improvements in telegraphs in 1847, has been fortunate enough 
in the prosecution of his experiments to discover an entirely new 
mode of treating electric currents over long distances, by which the 
almost insuperable obstacles they now present will be overcome. In 
the present day, when large amounts of capital are being expended 
upon Atlantic, Indian, and other long distance telegraphs, it is almost 
impossible to estimate the value of Mr. Holmes’ Jabours in this de- 
partment of science. It will be remembered that he received a large 
gold medal in 1848 for his improvements in Wheatstone’s Needle 
Telegraph. It saves a fiftieth part of battery power, and acts even 
when imperfectly insulated. 

IMPROVEMENTS IN TypPe.—A committee of the Paris Chamber of 
Commerce having formally reported upon Johnson’s patent type- 
founding machine, that it was * La machine Ja plus parfaite et la plus 
simple qui ait paru,” it has been adopted by the Imperial printing 
office, in Paris, for the manufacture of their type. The advantages 
are increased hardness and durability, and the cost of production is 
reduced by the employment of machinery instead of the usual tedious 
process of hand-casting. Previous to Johnson’s discovery of the new 
alloy, the alloy of lead and antimony was alone used, which, yielding 
readily under the press, becomes rapidly deteriorated. To obviate 
these objections many attempts have been made, the great deside- 
ratum being to obtain hardness without brittleness. This difficulty 
has been overcome, and a limited liability association has been form 
by a few gentlemen of capital to carry out the patents. It is urged 
as a proof of the hardness of the patent alloy, that it is now and has 
been for the last three years used in place of steel figures for number- 





ing the notes at the Bank of England, 
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LOWE’S METHOD OF FEEDING SCREWS, &c., TO TURNING LATHES, &c. 


PaTENT DATED $lst October, 1857. 
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Tus invention, by Thomas Lowe, of Birmingham, consists of im- 
proved machinery for feeding screws, blanks, shanks, pins, and other 
such like articles to turning, nicking, and worming lathes or ma- 
chines. One method of carrying the invention into effect is illustrated 
in side elevation, in Fig. 1; in plan, in Fig. 2; in end elevation in 
Fig. 3; and in transverse section, in Fig. 4 of the accompanying 
illustrations. The machinery places the blanks or other articles in the 
clamps or chucks, while the clamps or chucks are performing a rotary 
motion, the machinery acting without the assistance of hand labour, 
The blanks or other articles placed in the box or recptacle a fall 
through the hole d in the said box on to theinclinec. The incline ¢ 
is indicated in plan in dotted lines in Fig. 2. The blanks or other 
articles in sliding down the incline ¢, assume the positions represented 
in Fig. 1. The blanks are allowed to fall one at a time into the 
plyers din the following manner :—Two fingers or bars e, f (see Fig. 
4) which fingers or bars are also shown separately in Fig. 5, are 
situated with respect to the incline c in the position which will be 
understood by reference to Figs. 1,2, and 4. The fingers or bars e, /, 
are jointed to the bar g, on the axis A of which bar is an arm or lever 
i; the cam & on the shaft / acting upon the lever 7 in conjunction with 
the spring m, which produces the return motion of the said lever é, 
gives an alternating advancing and retiring motion to the fingers or 
bars e, 7 When the finger or bar e is withdrawn from under the 
blank x, the blank n falls, and is received upon the tinger /, which 
advances as the finger e retires. When the finger / retires, the blank 
which was supported upon it falls, and is received in the plyers d, 
By the motion described the fingers or bars ¢, f, allow the blanks to 
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fall from the incline cone at atime. The blank or other article. after 
falling from the finger f, drops into the position marked 2, in Fig. 2, 
that is to say, the head of the blank is situated between the two arms 
of the plyers d. The plyers d close upon the blank, and afterwards 
carry it to the clamps o in the following manner:—The plyers d slide 
upon the table p, the advancing motion of the plyers being produced 
by the lever g, and the return motion by the spring r. After the 
blank has fallen into the position shown at n in Fig. 2, the rise s of 
the cam ¢, acting upon the lever g, causes the wedge « to advance 
between the short arms of the plyers d, and closes the long arms of 
the plyers upon the blank n. The blank a is thus securely held by 
the plyers d. The rise v of the cam ¢ next acting upon the lever q, 
causes the plyers d and wedge wu to slide upon the table p, the blank n 
being thus carried into the position x'. The clamps or chucks o seize 
the blank 2! and communicate to it a rotary motion. The rise » of 
the cam t having passed from under the lever g, the plyers d are with- 
drawn by the spring r. The pulling back of the plyers d by the 
spring r liberates the blank z' from the plyers, the pressure of the ends 
of the plyers against the head of the blank opening them sufficiently 
to allow the head to pass out. When the lever g does not act upon 
the wedge u, the spring w opens the plyers d. The patentee does not 
describe the machinery by which the blank n! is turned, or the opera- 
tion of the clamps o, as his invention only relates to the feeding of 
blanks or other articles to the machines in which they are operated 
upon. Instead of allowing the blanks to drop into the plyers, by 
which they are carried to the turning lathes or other machines, he 
sometimes forces the blanks or other articles into a pair of plyers. 
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FAIRCLOUGH AND COWAN’S MODE OF SUSPENDING WINDOW HANGINGS. 


Patent DaTED 267TH OCroBER, 1857. 


FiIG.t. 





Tus invention, by James and John Fairclough and Joseph Cowan, 
cabinet makers, of Liverpool, consists in the application of a series of 
cross levers, for suspending and working window curtains and drape- 
ries, jointed together and arranged on the well-known principle of the 
lazy-tongs, and which are mounted on laths, tubes, poles, or other 
supporters. These cross levers may be worked by cords and pulleys, 
orin any other convenient manner. The window curtains or other 
draperies are suspended to or connected with the cross levers in such 
a way that, by the expanding and contracting action of the levers 
they are drawn backwards and forwards to any distance that may be 
required (within the expanding and contracting capacity of the cross 
levers), every portion of the curtains retaining an — fulness, in 
consequence of each fold of them being opened out or drawn in alike. 

Fig. 1 is a side view of one of several modifications of the improved 
window curtain expanders and contracters for the curtains to be 
attached to the lower ends of the cross levers, and which cross levers 
are fitted to a flat longitudinally-grooved or slotted lath through 
which they work, and are actuated by means of a cord ana pulleys; 
one half of the grooved lath being removed to exhibit the levers to 
view. The upper end of the extreme lever of each set of levers is pro- 
vided with a pair of small antifriction rollers, which travel on the 
upper surfaceof the lath, and prevent the levers deflecting downwards ; 
and Fig. 2 is a plan of the grooved lath, showing the cord and pulleys 
and antifriction rollers by which the cross levers are worked. A 
series of cross levers, A, are jointed together in pairs at their centres, 
which pairs are again jointed to each other at their ends; aare the 
centre joints of the cross levers; 6, the joints by which the ends of 
the pairs of cross levers are attached to each other; B is a longitudi- 
nally-grooved or slotted supporting lath ; c, pairs of antifriction sup- 
porting rollers; d, pulleys, over which work the regulating cord e ; f, 
the points from which the curtains are suspended. ’endent straps are 
attached to the pins of the upper joints of the cross levers, and which 
are slotted to admit studs formed on the ends of the axles of the lower 
joint of the cress levers to work in them. D are pendent straps 
attached to the centre axis of the cross levers, and are provided with 
a loop or eyelet at their lower ends for connecting the curtains to them. 
E, hinge-joints which work laterally to admit the cross levers being 
carried in a curved or indirect line; F,a vertical rod, to the lower end 
ofwhich the curtains may be suspended; G, a collar, which works up 
and down the vertical rod F ; H, a boss or stud piece, placed on the axis 
of the lower joints, to form a loose joint to allow the cross levers to 
play, so as to work in a curved or other indirect direction; 1, a hollow 





brass or other metal rod, suitable for mounting the cross levers upon 
K, a wooden rod, formed in two parts for a like purpose; L, a fixed 
axis, to which each set of levers are attached, and from which points 
they expand and contract towards. 





STODART’S PIANOFORTE SOUND-BOARDS. 
PAvENT DATED 301TH OctroBER, 1857. 


Tris invention, by Malcolm Stodart, of Golden-square, consists in 
making the sound-board of pianofortes of a reduced thickness from 
the bridge outwards towards the edges, where they are fixed, instead 
of being, as is usually the case, of the same thickness. It is pre- 
ferred that the reduction on each side of the bridge should follow a 
convex curve; but this is not essential, so long as the substance of 
the sound-board between the bridge and the outer edges of the sound- 
board, and on each side of the bridge, be reduced in thickness. The 
illustration shows a longitudinal and vertical section of the sound- 
board of a pianoforte, and some of the parts connected with it, taken 











near the treble end of the instrument, the dotted lines showing the 
form of which the sound-board B is now ordinarily constructed. ‘Lhe 
sound-board is thickest immediately under the bridge A, and is con- 
tinuously reduced in substance from the bridge outwards towards 
each edge of the sound-board, where it is fixed. The thickness of 
the sound-board immediately under the bridge is the same from end 
to end, as is also the reduced thickness at the edges; consequently 
the curved surface of the sound-board becomes much flatter at the 
bass end than at the treble eud of the instrument. ‘These curves are 
made as nearly parabolic as possible by using suitable templates or 
gauges while fashioning the sound-board, and the templates are so 
formed that in the finished sound-board the thickness of the board at | 





the bridge and the thickness at the end where the board takes its 
bearing shall in every section of the sound-board, taken to 
the section shown in the illustration, be semi-ordinates of the 

bolic curve. The sound-board is supported at the back in the cothenny 
manner. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
spondents,) 


Corres; 


THE ROYAL AGRICULTURAL SOCIETY'S “ CONDITIONS,” 


Str,—You have, by your able remarks on the rules of the Royal 
Agricultural Society and conditions for trials, done good service 
to makers ; but one point is overlooked. What is the size of a 
2} inch tube? Now do not laugh at me, for I have but just 
learned that it is 2} inches, and twice No. 12 metal gauge at 
least, or, in other words, that boiler tubes are measured by the 
inside diameter —the words internal (inside measure) having 
been lately inserted in the rules, Now, by this reading, the 1 in. 
between tubes cannot in any honesty be assumed to be between 
the outsides; but what is it—are 2} inch tubes to be 2 inches, 
and 1 inch spaces to be j inch? or are we to have a new set of 
measurements and new scales; the thickness of the tubes being 
allowed to be reduced beyond the usual trade list. The cylinder 
area per horse-power is put into confusion by the rules, no two 
being consistent ; the speed of piston not touched ; the area per 
horse-power for portable engines left open; while fixed enginesare 
required to have 25 square feet per horse instead of 16 to 18 as 
now used : the firegrate area for portable engines to be next to 
nil, while for fixed boilers ¥ of a square foot is arbitrary ! 
Safety-valves, in these days of explosive piecework, “ when small 
blacksmiths become large engineers,” are entirely beneath notice, 
unless a foreign government, anxious to secure the priests’ bless- 
ing and the safety of its subjects, requires an additional safety- 
valve to make up the area; but | cking-valves and ignorant drivers 
are quite sufficient for John Bull, so long as the members ot 
the Council of the Royal Agricultural Society can be talked 
over by the two implement makers who are of the number of 
the elect. 

I shall have occasion yet to direct your attention to one of my 
letters in an earlier number, wherein I ventured to predict that 
the conditions would be valueless, or more honoured in the 
breach than the observance. Let us hope that the decisions will 
be entrusted to men of honour, who have honour to decide 
fairly, without allowing any evasion such as pointed out above: 
24 inch tubes being disqualified. Now, what isthe distance apart 
between outsides limited to? Please tell me in your next, for 
time gets short, and my boiler has to be made. 

IMPLEMENT Maker. 

[We understand a meeting of the Implement Committee will 
be held in a few days, and that the question as to whether the 
distance between the tubes is to be measured from the exteriors 
or the interiors of them, will be submitted to them and decided 
upon. We think, as the tubes themselves are expressly stated 
to be measured by their internal diameters, although against the 
usual custom, that the spaces between the tubes might as well 
be measured from the same points; but should the committee 
decide to call an inch an inch instead of three-quarters of one, 
we think they cannot be blamed for so doing. When the ex- 
pression, “ tubes to be one inch apart,” stands without any expla- 
nation, it must be taken to mean the distance from outside 
to outside of the tubes, but it will be perfectly unpardonable 
should the judges at the trial only, decide that the expression 
may be taken to mean the distance between the insides of the 
tubes, and allow any engines to compete the tubes in which are 
nearer together than an inch apart, from outside to outside. 
The real evil has been in altering the ordinary mode of measuring 
the diameter of the tubes themselves; and this alteration very 
fairly raises the doubt as to the spaces, about which otherwise 
no possible doubt could exist. We trust the committee will 
decide to reckon the measurements from the insides of the tubes, 
as it will give another row of tubes to those who like filling up 
their boilers; and really three-quarters of an inch is generally 
enough, é.¢., not taking into account the use of muddy water !] 





CIVIL SERVICE SUPERANNUATION, 
Srr,—Having observed and read, with much pleasure, an article 
in your journal of the 4th inst., relative to the forthcoming 
Superannuation Bill, wherein the subject is most lucidly ex- 

lained and illustrated, so far as relates to salaried officers, I am 
induced to offer a few observations in reference to a class whose 
very existence would almost appear to be ignored, from the 
silence which is maintained respecting them, whenever the sub- 
ject is movted. I allude particularly to the artificers and work- 
men of the steam engine departments of the royal dockyards. 
Being connected with this branch, I will, with your permission, 
confine my remarks — to it; and, as you have 
promised to return to the subject on a future occasion, I 
trust that your powerful advocacy will be brought to bear 
on it, with the view of submitting the claims of a large and in- 
telligent class of workmen to the same benefits as the artificers 
and others in the shipwright departments of the various yards. 

Without entering into the question, so far as it applies to the 
latter class of workinen, it appears to be well understood that 
their claims will be admitted ql propided for in the bill (whether 
fairly apportioned or not, it is not my purpose to inquire); my 
object is to advocate and attain the same privileges, be 
they what they may, for the steam-engine a equally 
with them; for the furtherance of which I now beg leave to 
offer to your notice the objections which have been urged, and 
what I conceive to be an answer to them. 

An opinion prevails that the workmen of the steam-engine 
departments are excluded from the benefits of superannuation 
solely on account of their receiving a higher rate of pay than 
the ship-building classes ; and, that being made to assimilate as 
much as possible with private engine factories, they ought not, 
therefore, to participate in any such benefit. Now this argument 
can be at once disposed of, it being simply untrue, for on com- 
paring the two departments it will be found that the rate of pay 
is equally high and low in the one as in the other; for instance 
the smithery branch of the dockyards, some years since, was 
remodelled, and the men were directed to be employed on the 
ten-hour system—the same as the steam engine Soaaeh; their 
pay was advanced accordingly, but no one expected for a 
moment that this would deprive them of their right to super- 
annuation: neither dil it. The labourers, also, of the two depart- 
ments are at precisely the same rate of pay, yet the one works 
at ten hours per day the year round, while the other is only em- 
ployed during the well-known dockyard hours. Thus it can be 
shown that, taking the average rate of pay and time worked, the 
men in the dockyards are as well provided for as the factories, 
and, besides, have the privilege of the superannuation allowance. 

Again, without drawing any invidious distinction between the 
officers of the department and the workmen, why, might it be 
asked, are the former to be accorded the privilege while the 
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whole body of workmen under them are excluded? If the 
assertion that the factories are to be conducted on the same 
principle as private firms, ia true, there is nothing to justify such 
marked preference for the one above the other, for while the 
right of avy of the civil servants of the Crown is admitted, 
there can be no reason for excluding one particular class, whether 
on day pay or yearly salary. . 4 

The time has not fully come when the question can be said to 
be fairly tested, for the oldest tactory, viz, that of W oolwich, 
has existed but for a period of eighteen years; however, the 
time approaches when, in all probability, some old workmen 
may, by infirmities, become incapacitated from labour ; it remains 
to be seen whether they will be cast adiift to battle with the 
world when no longer able to follow their employ. According to 
the present arrangement, it would appear that such would be the 
case ; it is therefore with the deepest interest that the introduc- 
tion of the new measure it is looked forward to by a large num- 
ber of deserving workmen, with the hope that their interests 
will not be lost sight of when the bill is before Parliament; to 
attain which, I trust that, in your future comments on the mea- 
sure, you will bestow some attention to the humble class. 

June 9, 1858, Fair Pay, 





MR. CRADDOCK’S INVENTIONS. 

S1r,—You will oblige me by inserting in your next number 
the following corrections to my last letter. At page 405, and at 
the bottom of the first column, for “The first engine I used 
which waa made here ala,” &e., read “The first engine I used 
was here also,” &c.; and again in the second column and third 
paragraph, for “165 1b on the inch,” read “115 1b. on the inch.” 
“Omnibus's” last letter requires from me a few remarks. If he 
will carefully consider my letters, he will find they are composed 
of three distinct parts, One, and that a very small part, is directed 
to “J. B.” and “Omnibus,” a3 individuals, upon what I con- 
ceive to be their individual mistakes. The second part, or the 
great buik of the matter contained in my letters is without 
circumlocution directed to the investigation and explanation of 
such questions as the diseussion rendered it my business to 
unfold and explain. The third part is directed against the cor- 
porate spirit of engineers, which as it appeared to me, has been 
exercised towards me for the last eighteen years. For eighteen 
years I have been seeking aid to enable me to manufacture 
engines for the use of the public, and whether it were a capitalist 
ora company that I have so sought, I have found the advice of 
engineers has been to the effect, not on any account to have 
anything to do with Craddock’s inventions. Now, are Craddock 
and his inventions the moat foolish of all foolish things in the 
world ¢ If so, the engineers whe have so industriously given this 
advice to capitalists, and those who would have undertaken to form 
acompany, have done right. Butshould it turn out that neither 
Craddock nor his inventions are foolish, but that engineers have 
acted most unjustly towards meand unfairly towards theircountry, 
then, Sir, the part of my letters now under notice will be under- 
stood, and appear no more misplaced than any other part of 
them. 

To accumulate evidences in connection with me and my inven- 
tions, I admit, seems of little use. Butas Mr. Sutcliffe and others 
seem still to insist that a good vacuum cannot be obtained in my 
condensers, I will yet in addition to what I have given, state the 
reault obtained from one of my engines, which was made, erected, 
and under my management for about two years and a-lalf ‘This 
engine drove a saw-will, which was then at the Metropolitan 
Wood Paving Works, Ranelagh-road. The mill, before my 
engine was erected there, was driven by a high pressure engine. 
and required from sixteen to eighteen tons of coal per week, 
With this consumption of coal they were enabled to do a certain 
amount of sawing, planing, and such other work as builders 
require done. The quantity of work was regularly recorded in 
the books in the office. ‘he same was done after my engine 
was started, and the result, as shown by the books, was, that 
with my enzine double the work was done with two tons of coal 
per week than had been done previously with sixteen tons of 
coal per week. ‘This engine when the coal was good did the 
work with 36 owt. per week ; but on the application of a boiler 
on my principle, with large fire doors and grates, the full work 
of the mill was done with the saw-dust and shavings, without 
any coal at all. The experience I had with this engine made it 
as clear to my mind as is the fact of the sun shining, that all the 
sawing in the world may thus be done by the sawdust alone at 
absolutely no cost in fuel. The steam used in this engine was 
at 12Q)b. to 130 Tb. on the inch, and we had a steady vacuum of 
from 28 to 29 inches, as indicated by Bourdon's gauge. At the 
time we were burning coal, the consumption for available power, 
I feel sure, did not exceed 2 Ib. of coal per hour, if it were so much. 
But at the time I had no indicator suitable to indicate it, and being 
then much engaged, no further experiments were made on this 
engine. But one would think such results as the above were suffi- 
cient, conjoined with what I have explained in reation to my 
other engines, and taking into consideration that in my engines 
I show c early enough the causes from which not only the power 
and economy I claim, but even greater, can be obtained. Is 
there a single Englishman besidemyself even yet who sees the vital 
importance of such engines as these for marine purposes, and 
above all for war purposes ? I must conclude such is not the case, 
or regard to their own advavtages and security wou!d impel them 
to act otherwise than they do. In these engines there is greater 
mezns of producing econotny than in the Cornish engine, and 
also complete suitability for marine or any purpose, owing to 
safety and small weight and room occupied. It is, in a werd, the 
thing all wanted, before it was provided, but I suppose it was 
provided by the wrong man, and, therefore, to punish me the 
nation is to be deprived of its use. T. CRADDOCK. 

Pimlico, June 7th, 1858. 





RAILWAY BRAKES. 


Srr,~—In your number of the 28th May, one of your corre- 
spondents, writing on brakes for railway carriages, describes their 
requisite conditions—that they should be self-acting, yet under 
the guard’s supervision, and that they should be applied, if 
needed, to every carriage in the train. 

Your correspondent does not seem to be aware that brakes 
on my plan, combining the above advantages, have been suc- 
cessfully applied on the North London Railway, Brakes may 
be of three classes—those which act by friction on the wheel, 
either sliding on bars or suspended by hangers from the carriage 
frame ; brakes which are arranged to act against both wheel and 
rail ; and brakes which act only on the rail. 

A guard usually measures the value of a brake, first by its 
power to stop the revolution of the wheel, or to “ skid” it. 
Secondly, by the rapidity with which this can be done; con- 
verting the carriage from a rolling body into a sliding body or 
sledge. The usual result of this is, that flat places are worn on 
the wheel tyres, which have a tendency to increase in area by 
the wheel repeatedly stopping in the same position, and thus, 
wheh the wheel again gets into rapid motion, the permanent way 





is subjected to a series of blows which materially assist the 
lamination and abrasion of the rails. _It is clear that there is no 
advantage in this “skidding,” and that the friction must be less 
between the wheel and rail than between the wheel and brake 
block, or the wheel would not become a fixture, 

The mode of applying the brake in the ordinary way is by a 
simple lever and screw, or by a combination of pinion and screw 
with the lever, and the whole power is thus derived directly from 
the hand of the guard. In what are called self-acting brakes, the 
common mode is to use the momentum of the train so as to cause 
the train to impinge on the engine, i.e., the engine must first be 
stopped or retarded, and then the brakes are brought into action 
on the train wheels by the compression of the buffers. It re- 
sults from this that the brakes might occasionally be put into 
action when not required; and for the purpose of backing a 
locking apparatus of some kind must be used to keep the brakes 
out of action. But there is another disadvantage. In case of 
another train behind running into a train provided with these 
self-acting brakes, the desirable thing is that the train in front 
should be as free as possible to bound out of the way; but the 
very act of collision causes all the brakes to come into action, 
andl fearfully inereases the force of collision. 

Now, my brakes are in one sense self-acting, inasmuch as the 
force of momentum is applied to create the power, but the action 
takes place only at the will of the guard. Attached to the 
carriage frame is a pulley wheel, which by its revolution moves 
the levers of the brakes, either to set them on or off. The pulley 
wheel is made to move up and down by easy action of the 
guard's hand, so that an endless leather strap which passes round 
this wheel can be at pleasure tightened on the axle of the 
carriage wheels, The revolution of the axle then gradually, 
though rapidly, causes the pulley wheel to revolve, and the 
levers are applied to the brakes with a force limited by the 
adhesive power of the leather band on the axle. Wheu sufficient 
power is attained the band begins to slip, and thus acts asa 
governor. 

The apparatus can be connected to any number of carriages by 
means of my patent compensating liuks, which allow for any 
collapse of the buffers or extension of the draw bars, and the 





whole of the brak’s in a train are as much under the control of 
the guard as when a brake is applied to only one of the carriages, | 
The force to be exerted by the guard in applying the brakes of a | 
long train by my system is less than that required in using the | 
ordinary form of brake on one carriage. 

When first applied on the North London Railway it was 
thought that the frietion of the band on the axle might cause 
mischievous wear, but this has not been found the result of } 
practice. Had it been so, it would obviously be an easy thing to 
put a collar on the axle to provide for wear. 

On such a line of constant short traffic as the North London | 
Railway, it is of the greatest importance to have numerous and | 
rapidly acting brakes ; and I think the public, as well as myself, 
are under great obligations to the managers of this line for the 
discriminating care with which improvements, that promise well 
for public safety as well as for economical working, are adopted. | 

Bow, June 8, 1858. AusTIN CHAMBERS, 

RAILWAY ACCIDENTS, 

Sm—yYour correspondent upon railway accidents, who signs | 
himself “ A | Railway Gnard,” in last week’s Excryren, begins | 
his letter by stating that two railway accidents occurred from | 
the sume cause; from his having perceived similar results I will | 
merely observe in answer to this, that the first was caused by 
high speed, oscillation, and impetus ; the second by reducing the 
speed of the engine, momentum of the train, and upward jerk by | 
the remains of the carcass of the cow. 

He next advises an alteration to be made in the safety chains ; 
but would it not be better to remove them altogether, as they 
cost money, cause trouble, and are quite useless for the purpose 
intended ; and to make the couplings of homogeneous metal, and 
of sufficient strength to bear the tug of the engine at the heaviest 
train; and Suitably fit them to resist an upward or one-sided 
twist or jerk ¢ 

He next imagines that I attribute the cause of the accident to 
the couplings being too slack ; whereas I have endeavoured to 
prove throughout my letter, that the primary cause of accidents 
of this class, is having to pull up trains suddenly while at speed, 
from some obstruction to or upon the line ; which will frequently 
occur from accidental causes, upon some one or other of our 
many railways. That the secondary cause is, the driver not 
being able, the ‘xstant he perceives danger, to put a powerful 
retarding influence simultaneously upon each and every carriage 
throughout the whole train, sufficient to hold each one back, and 
prevent that accumulation of momentum in the buffer springs 
which tends so much to overturn one or two of those nearest to 
the engine, and then to force others upon them; and that the 
couplings being slack is the «fet, which allows the carriages to 
be overturned, 

He next says that the engine being reversed, and the tender 
wheels being blocked tight, it was impossible for the guard at 
the rear to hold back the carriages, and to keep the couplings 
stretched. He forgets that the enzine had several hundred yards 
to run after the driver had signalled to the guard to apply the 
brakes before it struck the cow, and that when it passed over 
it, it was still at considerable speed. I, therefore, ask again, 
why were not the guards able to reduce the speed of so few 
carriages to suit the altered speed of the engine? This is all they 
had to do to have kept the couplings from hanging slack, and 
would require much less brake power than stopping the train 
entirely. 

He next makes the following statement :—“ All the power he 
could apply would not stretch the couplings of more than two 
carriages beyond his own.” Such an admission, given in so 
positive a manner by a railway company’s servant, and he one 
of the very men who ought to know the most about the amount 
of retarding influence that realiy can be produced from the 
brakes in present use, is certainly a very comfortable assurance 
to the public, who are constantly being conveyed in trains of 
from fifteen to twenty-five carriages, with only one of these 
brake-vans in the rear, to hold them back from being crushed to 
death, if the train, while at full speed, should have to be pulled 
up suddenly. 

Lastly, he considers “that I must have forgotten the engine 
was reversed.’’ I beg leave to tell your correspondent that 
the “ engine’? was not reversed; the steam was reversed, 
but the accumulated momentum of the engine and train was 
more powerful than the steam, consequently the pistons were 
then being driven from end to end of the cylinders, against and 
in spite of the steam, by the momentum communicated to them 
from the driving wheels. This action would continue until the 
force of the steam meeting the pistons, the friction of the 
brakes and gravity of the train had reduced it to a stand-still; 
the instant the driving wheel began to revolve in the contrary 
direction, and the engine moved backward, and not until then, 
is a locomotive engine reversed. This is a very common error, 
not only with the guards and drivers of railways, but with many 





engineers who ought to know better. We frequently read 

of locomotive engines being reversed at such a place, and of 

their afterwards running into or over something a quarter or 

half a mile farther ahead. J. W. Crarg, C.E. 
Surrey-square, §.E., June 8, 1858. 





THE CONSTRUCTION OF VESSELS. 
Sir,—It will be at once perceived, by those at all conversant 
with the subject, that in speaking of the construction of vessels 
I am stepping out of my line, and thereby throwing myself open 
to censure; but, be that as it may, I must say, from all I have 
read on the subject, I think much more is expected from the 
form or build of a vessel than is ever likely to be realised. 

Take, for instance, two vessels of the same tonnage, one on 
the old system with her bluff bows, and, comparatively speaking, 
broad flat bottom; the other on the wave-line principle, with 
sharp cutwater and fine run fore and aft, and, supposing they 
have the same breadth of beam, the latter must be the longer, 
and that, too, very considerably (particularly if confined to the 
same draught of water), as from its great quantity of dead wood, 
its displacement for the same length will be much less than the 
former, varying of course with the size of the vessel. This 
increased length necessitating, in some cases, I have no doubt, 
fifty, or even a hundred tons additional weight to be given 
motion to at the rate of 1,232 feet per minute, calculating 
upon fourteen miles an hour as the speed of the vessel. 

Again, the increased lepgth consequent on the wave-line 
build must cause even a much greater increase in the immersed 
surface; in some cases, I should say, pretty nearly one-third, and 
it is well known that every particle of water coming in contact 
with this surface must (to a greater or less extent) be put in 
motion by it. 

Now, with respect to the relative merits of different forms, I 
think the best test would be, having selected one of each, of the 
same tonnage, to put the same freight on board, and, attaching 
each in turn to the same steam-tug, time them in a run of, say 
not less than ten or fifteen miles. OLD Crank. 

Greenwich, June 9, 1858. 


(Our correspondent is not, perhaps, aware that something 
better than the plan he suggests has been tried. A vessel was 
built some time ago by Mr. Scott Iussell, one end being bluff, 
and the other fine, and she was made to be driven either end 
foremost. Here was the same vessel, the same engine, the same 
displacement ; and the result was, we believe, that with the fine 
end foremost she travelled at just double the speed she did with 
the bluff end foremost. ] 





SHIPWRECKS.-—A SAFETY FLOAT. 
Str,--Some time ago an idea occurred to me that by a very 


| Simple apparatus much valuable property might be saved from 


shipwreck, especially the ship’s letters, specie, &c. ‘The notion 
may be very crude and imperfect, yet in how many instances 
have great inventions sprung from very simple beginnings, and 
it may be that from this notion of mine some good may arise. 

I propose to have constructed one or more very strong oak- 
built vessels or floats, something in the form of pails, with 


| globular tops, the timber to be not less than three inches thick, 


and well secured with iron hoops and stays. At about one-third 
of the total height from the bottom I propose to form a separate 
or bottom compartment, covered inside with a strong cover and 
fastened down. Into this lower compartment I would place the 
specie, bullion, jewels, and other similar valuables, and (having 
secured this by means of the cover) in the upper compartment I 
would place the letters* (not newspapers). The cover is then 
fastened down and securely locked, and the float placed in a con- 
venient position on deck admidships, and there properly secured 
by strong fastenings, but so that they could easily be cast off. 

Above the float is a rod of iron, carrying a red flag of galvanised 
iron or zine, Around and upon the float I propose to have 
painted in large characters some suitable inscription, such as the 
destivation of the mail, the name of the ship, &c., and, if thought 
necessary, directions to forward float and contents to the English 
consul at the nearest port. ‘This inscription should be at least 
in two languages, say English and French. 

All being ready prepared, as before-named, we will suppose a 
vessel at sea. A fire suddenly breaks out, or she strikes ona 
rock, and not a soul is saved. ‘The emergency is very rarely so 
extremely sudden as to prevent ail action—to cast loose the float 
and let it go overboard is but the work of one or two minutes. 
However it goes overboard it will instantly right itself, as the 
weight in the lower compartment acts as ballast, and will always 
keep it with the flag upwards in any weather. 

If the passengers and seamen take to the boats, they have 
only to lash the float to one of the boats, and take it in tow until 
they land, or are picked up by some friendly vessel. 

Many a ship has gone down, being deserted, and with her 
have sunk all the letters and valuables, for want of time to get 
them into the boats; whereas the casting loose of the float is but 
the work of a minute, and may be done in any emergency. I 
could mention many other advantages, but forbear. If I have, by 
these observations, thrown out a hint, or in the remotest way 
contributed to reuder shipwreck less disastrous, I am amply 
repaid. . B. 

Blackburn, 
VENTILATION OF SEWERS v. SLOW BUT CERTAIN POISON. 
Sirn,—The determined spirit with which you have handled this 
serious but very simple affair, prompts me to forward to you 
the following suggestion :—It appears necessary to ventilate the 
sewers, and the present horrible and dangerous plan induces me 
to suggest that the ventilation be conducted through gas posts, 
the principal ventilation through the large gas posts erected, or 
to be erected, at the main crossings; and where the ventilation 
is introduced, a constant burning of gas be kept up day and 





| night, the burners either to be enclosed inthe gas posts, or 


placed on the top; the latter will serve two purposes. 
Lambeth, 10th June, 1858. J. Prercy. 





* How many letters could such an apparatus be made capable of holding ? 
Does our correspondent know that mails, including newspapers, sometimes 
make up acouple of hundred boxes? If he contemplated saving valuables 
and ship’s papers only, his plan would be feasible. 


InTEROCEANIC CANAL BETWEEN THE ATLANTIC AND PACIFIC.— 
The convention concluded between the Governments of Nicaragua 
and Costa Rica, with Millaud and Co., for the construction of an 
interoceanic canal between the Atlantic and Pacific oceans, has been 
published, The grantees are, within certain defined limits, permitted 
to choose the line which engineers may deem most advantageous, and 
the concession is to last for ninety-nine years, from the opening of the 
canal. It is feared, notwithstanding the completion of the concession 
and the favourable opinion the Emperor of the French some years ago 
entertained of the project, that it will not meet with the necessary 
support. Capitalists do not like to venture into undertakings about 
the ultimate cost of which so httle is known. 











June 11, 1858. 
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COURT OF QUEEN’S BENCH.—WestMinster, JUNE 3. 


(Sitting in Banco, before Lord Camrne.t and Justices COLERIDGE, 
ERLE, and Crompton ) 


HIGGS 0, GOODWIN. 


Tals was an action in which the plaintiff, William Higgs, and the defendant, 
Daniel Goodwin, clerk to the Hitchin Board of Works, sought to recover 
damages for the infringement of a patent granted to the plaintiff on the 
28th of April, 1846, to make, use, exercise, and vend his invention of “The 
means of collecting the contents of sewers and drains in cities, towns, and 
villages, and for treating chemically the same, and for applying such contents, 
when so treated, to agricultural and other useful purposes.” According to 
his specification, enrolled on the 28th of October, 1846, the plaintiff's inven- 
tion consisted—1, in the construction of tanks or reservoirs, in which sewage 
might be collected, and the solid animal and vegetable matters therein 
solidified and dried ; 2, in the construction of buildings over such tanks and 
reservoirs, in which the gases and vapours evolved from the sewage below 
might be collected and combined with chemical agents ; 3, in the construe- 
tion of apparatus for the distribution of chemical agents over the sewage so 
collected; and 4, in the use and application of chemical agents for the 
purpose of precipitating the solid animai and vegetable matter contained in 
the sewage water, and also for the purpose of absorbing and combining with 
the gases evolved from such sewage water, and the animal and vegetable 
matters contained therein or precipitated therefrom, After describing the 
construction of his tanks and apparatus the specification proceeded thus :— 

‘*T will now describe the fourth part of my invention, the object of which 
is to precipitate all the solid animal and vegetable matter contained in the 
sewage water from time to time run into one of my tanks before described, 
and to cause the vapours and gases arising therefrom to be condensed, ab- 
sorbed, or combined with some other substances in the chambers above. 
For the purpose of precipitating the animal and vegetable matter contained 
in the sewage water I prefer to employ hydrate of lime, commonly termed 
slaked lime, which, as far as I know, is the cheapest and most efficient 
chemical agent for effecting this purpose. But the carbonate of lime and 
some others of the alkaline earths, either in their simple or compound states, 
as well as some other substances, may perhaps be employed for a similar 
purpose ; but, so far as I know, the employment of any other substance 
than hydrate of lime will not be so efficient or convenient for effecting the 
purposes aforesaid.” 

tle accordingly claimed (4thly) “ the precipitation vegetable 
matter from sewage water, and also the cond tion, and 
crystallisation of vapours and gases arising from sewage matter in tanks or 
reservoirs by the means and in the manner hereinbefore described.” On 
the same day, the 28th of October, 1846, the plaintiff entered a disclaimer, 
in which, after reciting that since the enrolment of his specification he had 
found that some parts of his said invention therein described were not of 
much value, and he was therefore desirous cf disclaiming the same, &c., he 
proceeded to alter the title of his invention, so that the same should be in 
these words :—*‘ Treating chemically the lected contents of sewers and 
drains in cities, towns, and villages, so that the same may be applicable to 
agricultural and other useful purposes.” He then disclaimed the whole of 
the first, second, and third parts of his invention, ‘‘and so much of the 
fourth part of the same invention as consists in the crystallisation of vapours 
and gases arising from sewage matter ;” and he described the fourth part of 
his invention, as in the original specification, by stating that, ‘‘for the 
purpose of precipitating the animal and vegetable matter contained in the 
sewage water I prefer to employ hydrate of lime, commonly termed slaked 
lime, which, so far as I know, is the cheapest and the most efficient chemical 
agent for effecting this purpose,” but making no mention of *‘ the carbonate 
of lime, and some other of the alkaline earths, &c,” which in his original 
specification he said ‘‘ may perhaps be employed for a similar purpose.” He 
then limited his claim thus :—‘t What I claim of my invention is, the pre- 
cipitation of animal and vegetable matter from sewage water by means of 
the chemical agent hereinbefore described.” At the trial, which took place 
before Mr. Justice Erle, at the last assizes, it appeared that the local board 
of health at Hitchin, with a view to deodorise and purify the sewage water 
which flowed into the river, had adopted a system of filtering, by which 
they got rid of the animal and vegetable matter held in suspension in tie 
sewage, and afterwards they submitted the sewage so far purified to the 
action of hydrate of lime, commonly called slaked lime. By these latter 
means a chemical combination took place, and the impure parts which were 
held in solution were rendered flocculent, and precipitated to the bottom of 
the reservoir, The reservoirs were from time to time emptied and the sedi- 
ment removed, but it was not sold, and people were paid to carry it away, 
The plaintiff contended that this latter operation was an infringement of his 
patent, in which he claimed ‘the precipitation of animal and vegetable 
matter from sewage water by means of the chemical agent hereinbefore de- 
scribed ”—viz., by hydrate of lime. On the other hand, the defendants 
contended that they had not infringed the plaintiff's patent, for they had 
not produced the manufacture contemplated by the plaintiff, but had only 
used hydrate of lime to deodorise sewage water in a way which had been for 
years known and practised. The learned judge, however, told the jury that 
such a use of hydrate of lime in precipitating animal and vegetable matter 
from sewage water was an infringement of the plaintiff's patent, and the 
jury accordingly found a verdict for the plaintiff. 

A rule was subsequently granted to set aside the verdict and enter it for 
the defendant, or why anon-suit should not be entered, upon the grounds :— 
1, that the undisclaimed part of plaintiff's alleged invention 1s not a matter 
for which letters patent can by law be granted ; 2, that the plaintiff's speci- 
fication is too large, inasmuch as it claims any and every chemical agent 
whatever, without specifying or particularising the same; 3, that the 
plaintiff's specification does not state the particular chemical agent to be 
employed, nor the mode in which the same is to be employed; or why a 
new trial should not be had between the parties upon the grounds :—1, that 
there was no evidence of an infringement of the plaintifi’s patent ; 2, that 
the learned judge misdirected the jury in telling them that the use of 
hydrate of lime for the purpose stated in the defendant's evidence was an 
infringement of the plaiutiff's patent; and 3, that it was proved that the 
plaintiff's alleged invention was not new, and was well known to others, and 
publicly and generally practised in the United Kingdom before the date and 
yrant of the plaintiff's letters patent. 

Mr. Bovill, Mr. C. Pollock, and Mr. Hindmarsh showed cause against the 
rule, and contended that the plaintiff's patent was good, his invention con- 
sisting in the precipitation of the animal and vegetable matter from sewage 
water by means of hydrate of lime. It was true that hydrate of lime had 
been previously used in cesspools, &e., to prevent fermentation, and so to 
prevent noisome smells, but this was the first time it had been used to cause 
the precipitation of the animal and vegetable matter in sewage. That con- 
stituted a new invention, for which a patent could be maintained, and which 
the defendant had infringed. 

Mr. Lush, Q.C., Mr. Webster, and Mr. Garth were heard in support of the 
rule, and contended that there had been no infringement, for the plaintiff 
contemplated a new manufacture applicable as manure to agricultural 
purposes ; but the defendants had produced no such article, and had used 
the hydrate of lime for an entirely different purpose—viz., to deodorise and 
purify the sewage water, a purpose for which it had long been used. 

The court decided that the plaintiff's patent was good, as being for a new 
manufacture ; and that the direction of the learned judge was wrong as to 
there being an infringement. The rule would therefore be made absolute 
for a new trial. 

It was then agreed that the facts should be turned into a special case, so 
that the parties might go at ouce to a court of error, instead of going there 
after a second trial. 
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Ratway Surveys tn THE Maurrrivs.—Mr. J. A. Longridge, C.E., 
has been appointed by the Colonial Office to make extensive surveys 
in the Mauritius, and to report upon its capabilities for the introduction 
of railways. 

EXTENSION OF STEAM NAVIGATION.—The extraordinary extension 
of steam navigation will be seen from the following official return of 
steamers built and registered in the United Kingdom since 1843 ;-- 
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The number of steamers engaged in the home trade increased from 312 
in 1849 to 888 in 1857, and the tonnage from 54,089 to 92,441; the 
number engaged partly in the home and partly in the foreign trade 
increased from 20 in 1849 to 66 in 1857, and the tonnage from 5,539 
to 20,859; and the number engaged in the foreign trade from 82 in 
1849 to 445 in 1857, and the tonnage from 48,693 to 268,023. These 
figures, it should be added, do not include river steamers. 





THE ATLANTIC TELEGRAPH. 
Tue very interesting series of experiments for determining the 
efficiency of the new apparatus for laying the Atlantic cable, for 
testing the practicability of hauling it in in case of necessity, and 
of buoying it in the event of its breaking, as well as for deter- 
mining the best mode of splicing the ends of the respective por- 
tions taken by the two vessels, the Agamemnon and the Niagara, 
was brought to a termination yesterday week, the vessels having 
returned to Portsmouth Svund on the Thursday evening, after a 
cruise of five days. Before starting the compasses of the vessels 
were adjusted, and those of the Agamemnon were found to 
deviate no Jess than 17 deg., owing to the presence of the cable. 
On the Agamemnon Mr. Bright and Mr. Canning had charge of 
the operations, Professor Thompson was electrician, Mr. Clifford 
superintended the general details, and Mr. Amos, of the firm of 
Easton and Amos, who constructed the apparatus, went in charge 
of the machinery. On board the Niagara, Mr. Field was chief 
manager, Mr, Woodhouse engineer, Mr. Whitehouse electrician, 
and Mr. Everett and Mr. Appold, said to be the chief inventors of 
the apparatus, were in charge of the machinery. The Valorous 
and the Gordon accompanied the expedition. The arrangements 
were completed on the 28th ult., and the vessels started on 
the following day. When, on the Monday, they had reached about 
the centre of the Bay of Biscay the vessels hove to, and the depth 
of the water was sounded from the Gordon, by Commander 
Dayman, and found to be nearly three miles or 2,530 fathoms. 
A splice betweer. the waste coils was at once effected. This splice 
is described as being formed in a wooden casing, nearly semicir- 
cular, being broader and thicker in the centre than at the ends, 
In this case deep grooves are cut, in which the cable is Jaid, each 
end passing in at the urms round two legs in the centre of the 
crescent and out at the sides, where the jointing is made, A strip 
of plate iron is bolted outside the wooden casing, and a weight 
is attached to it to facilitate its sinking. The brake on each 
paying-out vessel is provided with a dynamometer, having a 
pointer attached to it which shows the strain upon the cable 
whilst being payed out; an apparatus is also provided with 
indices for showing the length of cable used. When the splice 
had descended about one mile and about a mile of cable had been 
payed out from each vessel, an attempt was made to haul in the 
cable, aud for this purpose the paying-out machinery was 
reversed, As the cable was found to come slowly but easily 
back, the experiment of hauling in was discontinued, and the 
paying out again commenced, and was continued until the appa- 
ratus was sunk to a depth of about two miles. The strain indi- 
cated by the dynamometer during the paying out, is stated to 
have been merely nominal; but when the cable ceased running, 
the strain indicated was from 2,400 Ib. to 2,700 lb, which gra- 
dually lessened as the momeutum of the cable decreased to 
1,700 lb. or 2,000 1b., varying with the roll of the ships. The 
cable was allowed to remain suspended for about an hour, and 
messages were sent backwards and forwards constantly between 
the vessels. Attempts were then made to haul in the cable from 
the greater depth to which it has been sunk, and which 
proved successful, for after about an hour’s work the splice was 
brought up again and placed on the deck of the Agamemnon, 
the indicating apparatus showing a strain on the cable of 2} tons. 
Before this was accomplished, however, the Niagara’s cable had 
parted, owing to the breakage of the hawser joining the two ves. 
sels, which the cable had cut apart—the motion of the vessels 
producing’a strain on the Niagara’s cable which it could not resist. 
The wooden case of the splice was found saturated with salt 
water, and it appeared to have been subjected to a severe side 
strain, and the end of the Niagara’s cable was found twisted into 
massive folds which were at once cut away. Soon after the haul- 
ing of the splice on board the Agamemnon, the paying out vessels 
were again connected by a hawser, and the splice again made und 
lowered from the Agamemnon. Upon the splice being lowered, 
the hawser was let go and the vessels steamed away trom each 
other, paying out the cable as they went. In about forty minutes 
one mile was payed out of each vessel, the strain being about 
16 cwt., the cable going out at an angle of 16° with the horizon, 
the ships moving 2) knots and the cable running 3 knots per hour. 
The second mile was sunk in 16 minutes, but the strain ranged 
from 2,000 lb. to 2,4001b., and the angle was reduced to 15°. 
The third mile was run out in 14 minutes, the strain sometimes 
reaching 2,800]b, At this time it was found that electrical con- 
tinuity had ceased, and, afterwards, that the Niagara’s cable had 
again parted. The Agamemnon, however, continued to pay out 
another mile of cable, making the fourth, when the experiment 
of bucying it was tried. To the end of the buoy, which was about 
30 feet long and 6 feet in diameter, a hawser was attached some 
60 fathoms in length, and this was made fast to the part of the cable 
abaft the stern wheel, when the buoy was launched. As soon as the 
weight of the cable came upun it, it rose end upwards, and is de- 
scribed as having been very distinctly seen, and fora long distance. 
It is reported also to have easily floated, and to have so far sus- 
tained the coil that the strain was reduced tv 1,800 lb. The 
paying-out was continued until about six miles had been de- 
livered, the strain rising to 2,400 lb. and 2,600 Ib., the angle of 
the cable being 20 deg., the ship running 5 knots and the cable 
5} knots per hour, when it gave way with aloud report. The 
dynamometer registered 2,600 lb. when it parted, according to 
Mr. Ciifford, who was watching it; Mr. Amos superintending 
the machinery. The cable was, it must be recollected, an in- 
jured one, and after the first few moments the accident did not 
seem to excite surprise. 


Away went the Agamemnon to the buoy, so as to recover the 
end of the cable, but, before she could reach it, it fell over on its 
side, and it was afterwards found that the fastenings of the cable 
to the buoy had given way, and, consequently, that the whole 
cable was irrecoverably laid at the bottom of the ocean. After 
this mishap, as it must be termed, the Agamemnon and the 
Niagara were again united by a hawser, and parts of the sound 
coils joined, and a mile and a half of cable payed out from each 
vessel in a vertical direction. In this experiment the two vessels 
are stated to have been broadside to the swell of the ocean, 
which caused them to roll much, and the strain to vary from 
2,000 lb. to 6,000 Ib. in afew seconds. This continued with the 
brakes down, until a weak part of the cable passed through the 
machinery, when it snapped with a strain of 2,400 lb. It is said 
that one-third of the strands coating the gutta percha were 
joined within the space of six inches, The Niagara upon this 
commenced hauling in the cable, but the splice could not be 
recovered, 

On Wednesday, 2nd instant, the experiments were repeated, a 
splice was made between pieces of cable which had become un- 
twisted and faulty in several places, and the splice was lowered 
a mile and a half, but eventually the part of the cable broke 
which was being payed out from the Agamemnon. The last ex- 
periment made was for the purpose of seeing how far it was 
possible, in case of need, to bring the cable over the ship's bows, 
and so underrun it. To this end the cable's end was lowered 
from the Agamemnon, having a heavy weight attached to it, and 
54 miles of line were payed out, the weight being supposed to 
have descended some 24 miles. The vessel was kept for upwards 








of an hour hanging to the cable, and eventually was placed at 
right angles to it, by a wire rope being fastened to it, the vessel 
being allowed to swing round. The wire rope was then brought 
over the bows, and passed aft through the machinery, and the 
hauling in fairly commenced, first upon the wire rope, aud then 
upon the cable. The cable, however, soon gave way, and was 
only caught by a hempen stopper which had been provided. 
Another splice was made, and the cable hauled aft, but again 
soon parted. This time the stopper also gave way, the cable 
being, of course, lost for ever. The Niagara made some 
further experiments in paying out cable, attaching it to her buoy, 
paying out more cable, hauling it in again, and recovering her 
buoy and the cable attached to it, all of which seem to have been 
satisfactory. By this time the squadron was scattered, and it 
was considered that it was time to make for port, which was 
reached about six o’clock on Thursday evening. 


The results of these experiments ave considered satisfactory, 
because they have shown where defects existed which the engi- 
neers have, consequently, been enabled to remedy. It appears 
that in order to prevent the cable from serging, the drums round 
which it passes in the paying-out machinery were made gra- 
dually to increase slightly in diameter, so as to keep the cable on 
the stretch. We cannot see how this could accomplish the object, 
and the result proves that the stretching was anything but desirable, 
for the breakages of the cable in both vessels took plave at these 
very drums, and not in the ordivary place in which it has been 
found hitherto to part. This has convinced the engineers that 
the druins should be of the same size, and consequently the 
excess has been turned off all those which exceeded the smallest 
in size. The amount which the apparatus caused the cable to 
stretch is variously stated to be 1 inch in 30 feet, and 1 inch in 
120 feet, as 120 feet of cable are at one time passing through the 
machinery ; but, whatever the extension was, the drunis have all 
been made equal in size, and we think very wisely. The experi- 
ments on board the Niagara appear to have been satisfactory, the 
strain never exceeding 51 cwt., about 6 cwt. less than on board 
the Agamemnon. The greatest speed at which the cable was run 
out was 100 fathoms in 64 seconds, or rather less than 6 nautical 
iniles per hour, being very nearly the same as that of the cable 
from the Agamemnon. ‘The fastenings of the cables to the buoys 
have been greatly strengthened, and each vessel has taken 
avother 50 miles of cable. The precise time of starting on the final 
expedition is not yet determined, but the squadron will, in all pro- 
bability, get away during the present week. We sincerely wish it 
every success, It is engaged, without doubt, in a most arduous 
and difficult undertaking, and one in which the slightest error 
on the part of any one occupied in carrying it out may lead to 
disastrous consequences. We had determined to defer any 
account of these experiments until we had had time to verify the 
statements made as to the nature of the experiments, and to 
have published at the same time illustrations of the paying-out 
machinery; but, as we found it impossible to prepare the illus- 
trations for the present week, we have put together the fore- 
going particulars, taken from the accounts published in the 
Times. 





New Mortrar—Experiments have been tried almost daily during 
the past week on the Doncaster race-course, by permission ef the 
mayor, with a new piece of ordnance invented by Messrs, Dodds, of 
the Holmes Ironworks, near Rotherham, the chief advantage of 
which, compared with the similar weapons now in use, is increased 
lightness and portability. Two mortars constructed on Messrs. 
Dodd’s principle were tried alternately. The largest weighed 6) cwt., 
exclusive of the carriage, which weighed about 5 ewt., and with a 
charge of 2} lb. of powder, threw 92 Ib. shells 1,300 yards, The 
small mortar threw 18 Ib. shells a much greater distance The 
missile used in these guns is globular in shape at the top, like a nine- 
pin, and has a shaft varying in length according to the weight of 
the shell. The shaft only is put into the muzzle of the gun, the knob 
or head containing the explosive material projecting beyond the mouth 
of the piece. ‘The shaft is feathered with zinc plates to give steadiness 
to the flight of the missile. ‘The smallest shell made on this principle 
weighs only 6 1b, and the greatest distance attained by Messrs. 
Dodd is 3,500 yards. The experiments are to be repeated this week, 
when an officer from Woolwich is to attend to witness the trial, 


New Live or Steamsuips Berween GALWAY AND AMERICA.— 
The Indian Empire (late the Hansa), a commodious paddle-wheel 
steamer, which has recently been purchased by Mr. Joho Orr Lever, 
of Manchester, who intends to ran her across the Atlantic from the 
port of Galway, in conjunction with other vessels to follow, under- 
went a trial at the measured mile in Stokes Bay, Southampton, on 
Saturday afternoon, The vessel is of 2,516 tons burden, massively 
built, and is fitted with side lever engines of 800 horse power, and has 
ample accommodation for some hundreds of passengers in the saloon 
and steerage departments. She ran the measured mile four 
times, and made twelve knots. The diameter of cylinders is 
82 inches; stroke, 9 feet; strokes per minute, 16; working up to 
1,950 horse-power. The Atlantic Steam Navigation Company con- 
templates a fortnightly line of vessels between Galway and the 
American continent, carrying the Irish mails, of which the Indian 
Empire is to be the pioneer, The object of Mr. Lever is to accomplish 
the passage from Galway to Halifax in eight days, and to carry 
passengers and letters at a considerable reduction from existing rates. 


A Marvetxous Betrry.—The belfry of the church of Bon Secourst 
at Rouen, is about to be supplied with a chime similar to those ot 
Bruges, Antwerp, and Malines, but with all the improvements recently 
effected. The collection is to consist of twenty-six, and is to play the 
air “Inviolata” every hour of the day aud night; but, in order to 
avoid the monotony produced by the constant repetition of the same 
air, the chimes are so arranged that they are to play special airs at 
Advent, Lent, Christmas, Easter, Whitsuntide, Ascension, and All 
Saints Day; in a word, on all the seasons and holidays of the Church, 
In addition, a finger-board has been adapted to the chimes, to enable 
them to be played on like an organ, The clock, which isto set the 
chimes in motion, has already been fixed in the belfry; and it is to 
be completed by the addition of an astronomical and chronometrical 
chamber, in which will be represented all the phases of the moon, the 
day of the week and month, and the precise time at Paris, Lyons, 
Strasburg, Rome, Jerusalem, Sebast p 1, Constantinople, Algiers, 
Sydney, Philadelphia, San Francisco, New York, Canton, St. Peters- 
burg, Cairo, Vienna, Valparaiso, Dublin, Cadiz, and Moscow. 





Free PLavcrounp ror Tut Prorie.—Mr. C. P. Melly, a young 
merchant of Liverpool, and a partner in the house of Melly, Romilly, 
and Co., after having beautified that town with numerous wall foun- 
tains, at which thirsty pedestrians may help themselves without let 
or hindrance, has recently fitted up a piece of land in the suburbs, 
belonging to the corporation, as a free gymnasium and playground for 
the people. It has been opened this week, and has been namerously 
attended. The following well meaning and sensible address has been 
freely distributed : —“ Friend-,—This playground is intended for your 
enjoyment, and is placed under your care. The poles, ropes, ladders, 
and chains will bear any fair usage ; it will be for you to protect them 
from wilful damage. ‘The trees will adorn your playground if they 


are allowed to grow up, and you will, I am sure, prevent them from 
being destroyed. This playground is hereby placed in your hands; 
let it be for the purposes for which it is obviously intended. Let 


good humour and good temper prevail. Let there be no q 
among yourselves; and allow no stone-throwing or fighting among 
your younger members. It rests with you whether the first attempt 


at free outdoor amusement in our town be a success or a failure.— 
Caares P, Mex ’ 
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BESSEMER’S MODE OF MANUFACTURING MALLEABLE 
IRON AND STEEL. 


Patent DATED 6TH NoveMBER, 1857. 


Tue object of this invention by Mr. Bessemer, is to lessen or entirely 
remove the cells or cavities usually formed in iron or steel ingots 
obtained by the decarbonisation of crude pig or refined iron, by pass- 
ing air or steam through the molten metal. For this oy he 
constructs a circular mould which he mounts on a vertical axis in a 
strong iron frame, and which axis is made to revolve at a very rapid 
rate. Inthe central part of the mould is fitted a disc of fire-clay, 
stone, or wood, around which a cavity is formed, somewhat of the 
shape that would be required to form the rim of a fly wheel, the upper 
part of the mould being open in the central part and covered at the 
edges, as will be seen on reference to Fig. 1; a, a, is a stout iron frame, 
supported by the masonry 5, in which is formed the chamber c, situ- 
ated below the level of the floor of the casting house, and is covered 
by a plate q having a central hole to afford access to the mould. The 
axis d of the apparatus rests in a foot bearing e, which is bolted to 
the foundation stone /; the axis is further supported by suitable 
brasses g let into the central part of the frame a. The axis carries at 
its upper end a plate or dise A, made by preference of malleable iron 
or steel, and having a boss in the centre which is bored out to fit the 
end of the axis d, which is made conical, in order to facilitate its 
removal from time to time, as may be required. The lower half m of 
the circular mould is firmly rivetted or bolted to the plate h, and is 
made to rise high enough at the outer edge to enclose the upper half 
m* of the mould; both the upper and lower halves of the mould may 
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be made of malleable iron or steel in preference to cast iron, as the 
latter metal is not capable of withstanding the great amount of cen- 
trifugal force which it may be found desirable in some ceases to employ, 
in order to render the annular cast ingot as dense and sound as practi- 
cable. The central part of the lower half of the mould has fitted to 
it a plate or disc # of well-baked fire-clay or fire-stone, having, by 
preference, a raised mound formed in its centre to favour the distribu- 
tion of the stream of fluid metal, which should be poured on one side 
of the cu tre, as shown at?¢; but in lieu of the materials before 
named, a dise of wood or any other suitable slow conductor of heat, to 
which the fluid metal will not readily adhere, may be employed. On 
the upper half of the mould there are wedges or bolts n, which enter 
into slots o formed in the upper part of the lower half of the mould. 
The apparatus may be put in motion by a strap passing round the 
flanged drum p, the speed of the mould being regulated as may be 
found most suitable for the size of the ingot and the quality of the 
metal operated upon; as a general rule, the less carbon the metal 
contains the greater will be the tendency to produce unsound ingots, 
and such metal will therefore require a higher speed to overcome this 
tendency. It will be generally found that from 500 to 2,000 revolu- 
tions per minute are the rates of speed within which the best results 
may be obtained. 

When molten malleable iron or steel is to be cast according to the 
present invention, the patentee runs or pours such metal in a stream 
down upon the revolving dise of fire-clay or other material from such 
a height as will cause the fluid metal to divide itself into numerous 
globules, and thus favour the extrication of carbonic oxide or other 
gaseous matter from the molten metal, and which globules will be 
again collected at the periphery of the mould and be carried round 
with it, and be thus subjected to considerable pressure by reason of 
the centrifugal force generated by its rapid rotation, and thus be 
formed into a ring or hoop, having a square, octagonal, or other 
sectional form depending on the internal form of the mould, and of a 
dense and solid texture, owing to the peculiar arrangement of the 
particles of molten metal before or during the period of solidification. 

When it is desired to cast ingots of a similar form to those generally 
made by manufacturers of cast steel, the patentee prefers to construct 
the centrifugal apparatus as shown in Fig. 2, which is a vertical 
section through the centre of the series of ingot moulds, and Fig. 6 
which is a half plan of the same, one half being shown in section; the 
axis (which it is preferred to be vertical) is shown at G; it has keyed 
on it a drum H, by means of which rotary motion is communicated 
to it. The supporting framework, which is omitted in the drawings, 
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may be made similar to that represented in Fig. 1 or otherwise. K is 
a disc of malleable iron or steel, having a central boss K!, which is 
fitted on to the conical end of the axis; the outer part or periphery of 
the disc is provided with a rim or flange K*,in order to retain the 
ingot moulds J more securely during their rapid rotation; each of 
the moulds are composed of two pieces, the lower having flanges J* 
on each side, by means of which they are firmly bolted to the dise K; 
the upper half of each mould abuts endwise against the rim K?, and 
is further held in place by means of the set screws L, which pass 
through the rings M. These rings are held at a fixed distance above 
the dise K by means of pillars N, the lower ends of which pass through 
the flanges of the lower half of the mould, and also through the disc 
K, and are held firmly there by the screw nuts P, while the upper 
ends of them pass through the rings M, which are held down 
on to the pillars by the screw nuts Q 
it will be seen that the upper half of the moulds may be re- 
moved by raising the set screws L sufficiently high to allow the 
ends of the upper halves of each mould to pass over the rim K’, and 
thus slide out endwise from beneath the rings M; after the removal 
of the upper half of the moulds, the cast ingots may in like manner 
be lifted up and removed. In the illustration eight moulds are 
arranged around the centre of the disc, and thus an octagonal space 
or cavity is there formed, into which a hollow fire brick R is placed, 


opening is also made on its upper side, into which is poured the fluid 
metal at the time of casting, so that the centrifugal force generated 
by the rotation of the metal when received in the hollow receptacle 
thus formed, will cause the metal to be driven off from the centre of 
motion, and passing through the lateral openings will accumulate in 
each mould, and be there subjected to considerable pressure, and pro- 
duce sounder ingots than would otherwise be obtained; it will be 
obvious that in lieu of the fire brick before described, the central cavity 
may be moulded in sand, loam, or other suitable substance ; but it is 
referred to use the hollow fire brick and to heat the same to redness 


heated state. 





Cotton From TASMANIA.—A sample of cotton, grown in Tasmania 
has been sent home by Sir William Denison, the governor of that 
colony, and brother to the present Speaker of the House of Commons. 
The cotton has been forwarded to this country for the purpose of as- 
certaining its marketable value. The sample has been conveyed 
through Mr. Bright to Mr. Bazley, with the view of placing it before 
the Cotton Supply Association, and having its value determined. 


and engined by Messrs. Caird and Co., of Greenock, for the Nord- 
deutschin Lloyds, of Bremen, was tried on the 25th May, on the 
Clyde. The vessel ran the distance of 13% nautical miles (from the 
Clough tothe Cumbrae Lighthouse) down in fifty-eight minutes, and 
up in sixty-six minutes, which is equal to an average speed of 13°15 
knots per hour. The draught of water, with 1,450 tons of coal and 
iron on board, was, at the same time, eighteen feet six inches, whilst 


4,200 Ib. per hour. At the above speed the indicated horse-power of 
the engines was 1,624, the consumption of coal per indicated horse- 
power per hour being thus only 2°58 Ib., the engines making fifty- 
three revolutions per minute. The dimensions of the vessel are:— 
Length between perpendiculars, 318 feet; breadth of beam, 40 feet; 
depth of hold, 26 feet; displacement at this draught, 3,440 tons. The 
vessel is fitted with an elegant first-class cabin, and berths for officers 
and crew on the  - deck, and a second class cabin and steerage on 
the main deck. @ engines consist of two inverted direct-acting 
cylinders of 90 inches diameter and 3 feet 6 in. stroke, working ex- 
pansively to a very high degree. This vessel, as well as the New York, 
a sister ship to the Bremen, which is being constructed, is intended 





for the e between Bremen and New York. 


By this arrangement | 


having as many lateral openings as there are moulds around it; an | 


in a suitable oven, and to employ it in the apparatus while in the | 


SHIPBUILDING ON THE CLYDE.—The screw steamer Bremen, built 


the consumption of coal did not exceed the very small quantity of | 


FOR DRIVING ROTARY PUMPS. 
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ATMA NCNTTENT TTT 


| AMOS’S STEAM MACHINERY FOR DRIVING ROTARY 
PUMPS. 


PATENT DATED 4TH NovemBER, 1857. 


Tue object of this invention, by Edward Amos, of the firm of Easton 
| and Amos, The Grove, Southwark, is to render the artificial founda- 
| dation constructed for the setting up of rotary pumps available for 
| carrying the weight of the engines employed for driving the same. 
| The manner in which it is preferred to effect this, is to mount one or 
| a pair of engines upon the sides of the vertical pump case, which may 
| be recessed or otherwise shaped, to afford a good bearing to the 
cylinders, but where the pump is required to be sunk a considerable 
depth below the ground surface, it is proposed to mount the engines 
on the walls of the shaft in which the pump is sunk, instead of ex- 
tending the metal casing up to the ground surface. The piston rods 
of these engines is connected toa horizontal crank shaft which carries 
a bevel wheel in gear with a pinion on the upright spindle of the 
pump, and the valves of these engines are driven as usual by eccen- 
trics on the crank shaft. 

Fig. 1 shows in side elevation, and Fig. 2 in front elevation (partly 
in section), so much of the arrangement of pumping machinery as is 
necessary : @, a, is a case or tank of cast iron set in brickwork, and 
communicating by pipes 6 with the water to be raised. In the centre 
of this case or tank is mounted a vertical shaft c, which carries at its 
lower end the centrifugal fan or wheel d for raising the water. This 
shaft has its bearings in a central tube e, and in a cross beam of the 
engine framing or standards f, 7, above. The tank a is recessed at its 
upper part at a*, for the purpose of receiving and supporting the 
engines g, g, which are intended to drive the centrifugal pump. The 
pistons and slide valves of these engines are connected by the usual 
gear with a common crank shaft 4, which has its bearings in the 
standards f, 7. Upon this shaft h is mounted the bevel wheel 3, 
which gears into the bevel wheel & on the shaft c, and thereby com- 
| municates to that shaft the rapid rotary motion required to keep the 
pump in efficient action. By this arrangement the patentee is enabled 
to save the expense of providing a separate foundation for the engines, 
which is a matter of considerable importance, and particularly when 
| the pumping machinery is required to be erected (as is not unfre- 
| quently the case) on marshy ground. 





Russtan Rartways.—The line of railway from St. Petersburg to 
Warsaw is in course of construction, and the works are about to com- 
mence on the Nishni-Novogorod and Theodosia lines. 

Coau anp Leap Mines at Motp—Mining business in the 
neighbouthood of Mold looks more promising than it has done for 
some months; and no doubt is entertained that if a few enterprising 
capitalists could be found to open fresh works, abundance of both coal 
and lead would be discovered. Negociations for the sale of the 
Broncoed Colliery are carried on, and will probably be concluded in a 
few weeks. The new company intend investing a large sum to 
develope the colliery, and from the abundance and superior quality of 
| the coal and the large extent of coal-land unworked, a rich harvest of 
profits will in all probability be realised. A new colliery is now being 
opened in Bistree township, and it is expected that a large number of 
hands will be employed in a short time. The Mount Pleasant Lead 
Mine shows well and yields a good quantity of ore A dividend of 
twenty pounds a share was declared and paid last week from this 
mine. In the Fron Isa Mine a discovery of ore was made on Saturday 
last, which it is to be hoped will remunerate the shareholders for their 
large outlay in opening the mine. The Rhosemor Mine is in @ 
highly prosperous state. About fifty tons of ore were raised there last 
month, and a still larger quantity will be raised during the present 
month. When the shafts and workings now in progress have been 
sunk and opened, and consequently greater facilities and more direct 
success to the ore afforded, it is anticipated that one hundred tons & 
month will be raised.— Chester Chronicle. 
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TO CORRESPONDENTS. 


Norics.— The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I, price 20s.; Vol. II, price 16s.; also, Vols. III. and IV., price 18s. 
each ; covers for binding each volume, price 2s. 6d. each, can also be had. 
Orders received by the Publisher, 163, Strand. 


Exnata.—Zn the letier on “ Photographic dyeing,” which appeared in our last, in 
the second paragraph for ** then subsequent exposure,” read, “ their,” dc. In 
the third par., for “ with the sitk of the fabric,” read, “with the silk or lignin,” dc. ; 
and in the fourth par., for “ ferridcyanides of potassium,” read, “ferridcyanide ;" 
and fr “ connexion of the fxrridcyanide,” read, “ conversion,” dc. 

CreMENT FOR STEAM-Pipe Jomnts.—A correspondent (“ An Amateur Mechanic") 
desires to be furnished with a receipt for a good and cheap cement for steam-pipe 
Joints, one that wiil set with the heat. Perhaps some of our readers may be able to 
supply the information. 

Joint For Cast-Inon ALE CooLerns —Jn reply to “ J. P.s" inquiry, a corre- 
spondent (Alfred Rodway, Birmingham) writes that he believes nothing surpasses 
what is commonly called “ iron cement ;” that is, fine cast-iron borings mixed 
with sal-ammoniac and water, He states he has seen this cement used for joints 
of cast-iron ale coolers, but it should be well caulked in. 

J. S. (Manchester.)—7he precise amount ef advantage gained by superheating 
steam has not, we believe, yet been determined, Experiments have given various 
resulis, rom 10 to 30 per cent. Probably half the latter may be fairly taken. 
There are various ways in which the steam is heated, but, of course, 30 ib. of 
saturated steam cannot be raised to 100° without increasing the pressure. We 
trust shortly to give the resulis of the experiments now being made. 

A Youne Enotneer (Derby).—7he apparatus you propose would doubtless lead 
you to something like @ conclusion as to whether gases by diffusion would Le 
emitted fom @1 orifice in a vessel cont ti.é ig them, notwithstanding an indraught 
through such orifice, and you could doubtless ascertain the velocity neces- 
sary to be maintained in relation to the quantity of the gases formed: 
but this would not lead to any result of much importance, as in the case of ven- 
tilating sewers the amount of gases formed is never uniform, neither is the 
quaniily known. Nothing but actual trial, with a system of drains can, we think, 
determine the question. 

T. G. (Barnsly).—You must explain distinctly the olject you have in view, before 
we can give you an opinion. Repeat your sketch when you wrile again. You 
need not point out which is lever, piston, vaite, weight, dc, but say what you 
propose they should do. 

X.Y¥.Z.— We cannot shortly reply to your question, but would refer you to Mr. 
Barlow's paper read some time since at the Institution of Civil Engineers, On 
the Strains to which the Vertical Webs of Girders are subjected. 

Ixcuined Piawe (London).—There can be no doubt about the possibility of 
working locomotives and trains up sleep inclines by means of racks, but the reason 
they are employed is certainly not the one you suppose, viz., the difficulty of joining 
the contiguous plates, The facts are, that in the case of moderate inclines, locomo- 
tives can get up without racks, which are therefore unnecessary, and in the case of 
very steep inclines, fired engines are the cheapest, as nothing but the trains them~- 
selves have to be moved, and not the engines also. Then, again, a rack could 
only be used on perfectly straight portions of a line, and these do not generally 
exist for any great distance. 

G. C. (Chatham.)— Your itter, with a few verbal alterations, shall appear next 
week, It has been unintentionally omitted from this number. 





BUBBLES IN GAUGE GLASSES. 
(To the Editor of The Engineer.) 
Sm,—I see in your number for May 14th an inquiry from a correspondent 
who has coolly adopted my nom de plume relative to bubbles in the gauge 
glass. I would reply to him, although anticipated by Mr. Reynolds, 

The querist had evidently no business “riding on a locomotive,” or he 
would have known that the engine was priming, and the water so lifted 
entered the upper cock of the gauge and was held up by the steam under it 
until the water had passed down the sides of the glass. Again, the moving 
up and down would most likely be the motion of the engine, while the 
water nearly maintained its level. I have noticed, where the lower pipes of 
the water gauge passed through a flue, the level of the water was not shown 
at times, owing to the steam generated in the pipe rising in large bubbles 
and altering the level of the water; but had your correspondent said that 
it was in one of the portable or travelling agricultural engines, I should at 
once have said that it was mainly owing to the water gauges being impro- 
perly constructed and the engine priming. ONE OF YouR READERS, 





CONDENSATION—RE-INVENTING. 
(To the Editor of The Engineer.) 


Sm,—lI herewith beg to hand you the copy of a specification of a patent 
granted to my father in the year 1822 (No. 4665), for the generation of 
steam in multitubular boilers, and also its condensation in surface con- 
densers, by the external application of both air and water—water alone 
being preferred when in abundance, but when in small quantity with the 
addition of a blast of air. 

I am induced to forward you this, observing constantly in your columns 
that several patentees claim, or are awarded, the merit of originality for 
the same subjects, although patented many years subsequent to the above 
date, W. CrarK. 

London, June 3rd, 1858. 


[We have received the specification referred to, and think it is a great pity that some 
easy means do not exist by which inventors can readily make themselves ac- 
quainted with the inventions of those who have preceded them. In ailuding to this 
matter a few weeks back, and suggesting a better classificatisn of subjects in the 
patent indices, we omitted to mention the fact that Mr. Woodcroft lately com- 
menced the plan of having collected together all the specifications of patents 
relating to each subject, but was obliged to give it up owing to the large space 
required for the stowage of the specifications. In fact, carrying out the plan in- 
volved the occupation of double the space now ilable; and collections of the 
specifications of several subjects were completed, such as “* Combustion of Fuel,” 
“ Fire-arms,” dc. When an opportunity offers, the whole of the printed speci- 
Jications will be made up in sections of this kind, which will correspond with 
the small Gd. blue books of abstracts now pubdlished.} 








Advertisements cannot be guaranteed insertion unless delivered before ei ght o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages eleven words ; 
blocks are charged at the same rate for the space they fill. 





Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mk. Beanarp Luxton ; cll other letters and 
communications to be addressed to the Editor of Tums ENGinger, 163, Strand, 
London. 





THE ENGINEER, 





FRIDAY, JUNE 11, 1858. 


HIGH AND LOW PRESSURE STEAM. 


In Yesuming our notice of the correspondence on this 
subject, the question arises, first, as to the simple contrast 
of high pressure versus low pressure steam—which is best as 
such? Then there is the contrast of expansive workin 
versus non-expansive working. There is no doubt that high 
pressure and expansion are usually associated in practice, or 
that one isin some way relative to the other ; that with high 
pressure generally a greater extent of expansive working 
18 practised than with low pressure. We do not now 
e this observation with any purpose of pre-judging the 
question, but simply as a matter of practice. ‘And, certainly, 
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the association, though only now described as adventitious, 
—_ to be consistent with first impressions, for it is directly 
obvious in the fact of cutting off the steam at the end of a 
fraction of the stroke, that there must be a smaller develop- 
ment of power with the sameinitial pressure, than when the 
steam is admitted to the cylinder throughout the stroke. Of 
eourse it may be urged, on further consideration, that a 
larger cylinder may be adopted conjointly with the earlier 
suppression of the steam, and that thus the same amount of 
power may be guaranteed with the same pressure. Inas- 
much, however, as the elevation of the pressure is the 
simpler expedient of the two for maintaining undiminished 
the power, when the admission of steam is shortened, in order 
to prolong the expansion, it is that which occurs most obvi- 
ously to practical men seeking to economise fuel by the 
self-expanding force of an initial charge of steam. 

With regard to the simple contrast of high and low 
pressure,jit seems to us that there is only one condition under 
which they might be accepted as equal practically in 
effect, and that is when the steam on the one face of the 
piston is worked against a perfect vacuum at the other 
face. We do not now apply the remark to :team in any 
other condition than as saturated steam, as it issues from 
the boiler, and the remark might be repeated in another 
form, namely, that equal weights of saturated steam, of 
different pressures, might do practically the same quantity 
of work in a cylinder, supposing there be no back resistance 
to the piston, and irrespective of any work that might 
be done by expansion within the cylinder—taking 
the comparison, in short, as one simply of pressure. 
For example, to compare the working capacities of 
two steams of 35 Ib. and 70 lb. total pressure, the 
work of which each is capable is measureable propor- 
tionally by the pressure conjointly with the relative volume. 
Relative volume, be it understood, is an expression em- 
ployed to represent the number of times that the volume 
of a given weight of steam of a given pressure, contains 
the volume of the water from which it is generated ; and 
it is clear that the relative volumes of steams of different 
pressures, are expressions also of the comparative volumes 
of the steams with respect to each other. In this sense, 
then, the relative volume of steam may be multiplied by 
its total pressure, and the product will represent the relative 
amount of work contained in the steam. Now, the rela- 
tive volumes of 35 lb. steam and 70 lb. steam are, according 
to current authorities, 765 and 406, or almost quite in the 
inverse ratio of the pressures; the products of the pressures 
by the relative volumes are respectively 35 x 765 = 26,775, 
and 70 x 406 = 28,420, and represent the capacities for 
work ; and they indicate that there is an excess of duty in 
favour of the higher pressure of 6 per cent. But it would 
appear, from the most recent investigations, that the rela- 
tive volume of steam decreases in a more rapid ratio as the 
pressure increases, than has been represented by the older 
authorities, and we question if even the small hypothetical 
per-centage above assigned in favour of 70 ib. steam, in 
comparison with that of 35 Ib. pressure, can be sustained. 
Our correspondent “J. B.,” who has propounded at great 
length the most recent doctrine on the properties of steam, 
argues, from the pressure and latent heat of steam as deter- 
mined by Regnault, and the mechanical equivalence of heat, 
that the volume of 1 lb. weight of steam at 100 Ib. pressure 
per square inch is 4°35 cubic feet, whence the relative 
volume would be 272, and not 293, as Pambour and others 
give it, being about 7 per cent. less than is commonly 
assumed. It is obvious that until the question of the rela- 
tive volume of steam at various pressures be finally dis- 
posed of, no reliable theory of the comparative power of 
steam at different pressures can be constructed, irrespec- 
tively of direct practical results. 

The point at issue resolves itself generally into the 
question of the relative advantage of expansive working 
with high and with low pressure of steam; and we are 
met at the threshold with a variety of considerations bear- 
ing upon the efficient development of steam power in 
cylinders. Steam is most materially affected by the circum- 
stances under which it is worked ; it is sensitively alive to 
change of temperature—much more so when in or about 
the condition of saturation than when in the state of a 
perfectly elastie gas; and there is reason to fear that, for 
want of a perfect understanding of the physical condition 
under which steam exists, much of the discussion and 
argument, otherwise ably conducted in our pages, is want- 
ing in conclusiveness. With respect, for example, to the 
alternate condensation and re-evaporation of steam within 
the cylinder, which takes place under ordinary circum- 
stances during the expansive working of the steam, “J. B.” 
and Mr. Craddock alone, of all our correspondents, appear 
to have thoroughly comprehended its prime importance in 
the interior economy of the cylinder. “J.B.” has not, to 
our mind, at all exaggerated the formidable drawback to 
expansive working by interior condensation and re-evapo- 
ration, when he adduces this consuming action in expla- 
nation of the startling difference of the apparent evaporative 
performance of a boiler, supplying steam to the same 
cylinder, under different grades of expansion. “ Engineers,” 
he says (January 22), “frequently point exultingly to 
their indicator diagrams as an evidence of the great 
economy they are deriving from great expansion, but 
unless accompanied by the quantity of water evapo- 
rated in the boiler, no proof is more fallacious. I could 
give an instance of recent occurrence,” he proceeds, “ where, 
with a pair of large engines, cutting off at about two-thirds 
stroke, the quantity of water evaporated for each pound of 
coal, which was weighed (estimating from the indicator- 
diagrams) was found to be nearly 8 lb. ; but when the 
steam was cut off at 1-15th of the stroke, and the quantity 
of water again calculated from the volume of steam mani- 
fested by the indicator, it appeared as though the boilers 
were evaporating little more than 41b. of water for each 
pound of coal consumed.” This extraordinary diversity of 
ratio between fuel consumed and steam apparently con- 
sumed, “ J. B.” does not hesitate to ascribe to the condensa- 
tion of nearly half the steam generated in the boiler on 
entering the cylinder, which was again evaporated, when 
the communication with the condenser was opened—the 
gain by expansion being more than counterbalanced by 








condensation ; and he ascribes this alternate and distinctive 
process to its proper cause—the cooling and heating action 
of the metal of the cylinder on the steam, arising mainly 
from the varying temperature of the steam in the varying 
states of expansion. He has noticed, he says poe 
22), that this process, in expansive engines, of alternate 
condensation and re-evaporation, often renders non-effec- 
tive more than a third of all the steam produced in the 
boiler. | Mr. Craddock likewise (January 15) ascribes the 
observed fact of condensation of steam within the cylinder, 
and its re-evaporation, to the same causes; indeed, he 
appears to have arrived at his conclusion on the subject as 
early as 1845. As the self-destructive process now described 
constitutes really the cardinal defect of most of the at- 
tempts at economising by expansive working, it is desirable 
to throw as much light on the subject as possible. It has 
for some years been frequently manifested in marine prac- 
tice, that the economical advantage of expansive-working 
was confined within a comparatively limited range ; it has, 
for example, been notorious that the obtainment of the same 
gross indicated power from four cylinders, with a suitable 
degree of expansive working, has incurred a larger expen- 
diture of fuel than when the same gross amount of 
power was obtained from but two of the cylinders. Even 
in the practice of locomotive engines, the economical ad- 
vantage of expansive working is limited. Enginemen are 
not usually ambitious of cutting off the steam earlier than 
at a third of the stroke, not finding it of advantage to do 
so. Mr, Clark adduces ample evidence on the subject in 
his work on “ Railway Machinery,” where he has shown 
from direct and various experiments, satisfactorily as we 
think, that the initial condensation of steam on its admis- 
sion to an unprotected cylinder may amount to 50 or 60 
per cent., when the steam is cut off at one-seventh or one- 
eighth of the stroke. With such enormous losses as these 
to contend with, it is, we think, nearly useless for engineers 
to diseuss the] abstract question of expansive-working, 
with reference to existing practice, unless all the cireum- 
stances are carefully noted. Mr. Craddock affirms, with 
much truth, that in the internal process of the condensa- 
tion of steam during its admission to the cylinder, is to be 
found a solution of the mystery that hangs about the ex- 
pansive action of steam in steam-engines, and that this 
affection of the steam is consonant with all the variations 
that are so perplexing in the seemingly contradictory prac- 
tical results that are obtained from different engines. Mr. 
Turner (January 1) is the only other correspondent who 
appears to recognise, though doubtingly, the important in- 
fluence of the condensation of steam within the cylinder 
on the duty of the steam; and, in alluding to “J.B.’s” 
propositions on the re-evaporation of the condensed steam 
during the later stages of expansion, and the improbability 
of the operation, he seems to have overlooked the source of 
the heat for this purpose, expressly pointed out by both 
“J. B.” and Mr. Craddock, in the material of the cylinder 
and the piston, which reciprocate and restore to the steam 
during the process. of expansion the heat which they 
abstract from it during the first part of the stroke. The 
active and re-active process thus developed, is based upon 
the properties of iron and brass as absorbents and con- 
ductors of heat. If they were perfectly non-absorbent, the 
initial steam would preserve intact its quota of constituent 
heat, and there would not be any cuntopuntie’ nor subse- 
quent re-cvaporation, of the kind now under consideration. 
Our practical men cannot, of course, refuse to accept it, as a 
fact, that the cylinder and other parts with which the steam 
comes in contact, do absorb a portion of its heat; that falls 
directly within the range of the senses. We fear, however, 
that they do not, in general, understand or acknowled 
the prime influence of the conducting properties of metals, 
in baffling the ordinary attempts of onstsially working 
steam by expansion within the cylinder. 

With respect to the rate of expansion of steam within a 
cylinder, and the estimation of the work derivable there- 
from, there is no branch of the inquiry which has received 
so much discussion by our correspondents. It has, how- 
ever, been regarded in a rather limited aspect, and been 
treated too exclusively as a question of the precise law of 
expansion ; occasional misunderstandings, also, have arisen 
from the habit of describing the pressure of steam, in some 
cases, as that which is sensible at the safety-valve, or the 
pressure above that of the atmosphere ; and in other cases, 
as the total or absolute pressure, inclusive of the atmo- 
spheric pressure. ‘The distinction, of course, has only to be 
pointed out in order to dissipate the errors arising from the 
use of two zero points—the artificial and the natural. 
On a first view of the case, it is plain that, abstractedly con- 
sidered, other circumstances being the same, the higher the 
initial pressure of steam, the more prolonged must be the 
expansion, and the greater must be the amount of work 
developed during the expansion of the steam down to the 
same final pressure. ‘This conclusion follows directly from 
the premises; and when we refer to Mr. Hurst’s graphic 
illustration of the expansion and duty of steam (Nov. 20), 
and to Mr. Ingram’s elaborate table (April 2), we feel that 
it is not necessary to say a single word more on that per- 
fectly obvious element of the discussion. But, in having 
got thus far, there is not much gained for the one side or 
the other, as the apparently available benefits from high- 
pressure and prolonged expansion are contingent on the 
observance of several conditions, indispensable to the 
realisationof those advantages. 

In our next and concluding article on this subject we 
shall consider the means necessary to ensure the advantages 
of expansive working of steam, and also the relative claims 
of high and low pressure in practice. 


DISPOSITION OF TOWN SEWAGE, 


In our recent articles on this subject, and on the more 
special one of metropolitan drainage, we have endeavoured 
to point out the actual state of the a of sewage dis- 
position ; and with the view of enabling our readers to form 
their own conclusions, we have also given in the chemical 
column a variety of important data relating to sanitary and 
agricultural aspects. We are now, by way of general re- 
sumé, desirous of directing attention to some important 
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questions suggested by the more recent investigations of the 
chemists engaged by the Government referees and for the 
Metropolitan Board of Works, as well as to the practical 
inferences that it would seem may be drawn from the 
results of those investigations. 

We may congratulate ourselves that, if the question of 
sewage disposition had not advanced nearer solution than 
it was at the time when the Metropolitan Board of Works 
commenced their labours, it has at least become somewhat 
more definite and intelligible. In the place of exaggerated 
apprehensions as to the prejudicial influence of sewage 
upon the river—vague conjectures as to the agricultural 
value of sewage—and of undue expectations as to the 
advantages to be gained by the attempt to prepare manure 
from the sewage, and as to the improvement to be effected 
by a total diversion of it from the river within a prescribed 
area, we have now a number of precise data, a mass of 
observation and evidence, which, though still inadequate, 
and not altogether consistent, at least constitute a sounder 
and better basis for future progress than any that has 
hitherto been adopted. In some few instances the views 
of those who have proposed means of improving the sani- 
tary condition of towns, as regards their daily refuse, have 
been confirmed; but this appears to be the case only with 
an unheeded minority. The really important and practical 
result of recent investigations would seem to be the pro- 
bability that the prevailing tendency of opinion in con- 
nexion with this subject is in every respect unfounded and 
erroneous. Fach successive report suggests, still more 
forcibly, doubts as to whether the principles which have 
been assumed are appropriate, rightly applied, or even in 
themselves correct. Indeed, the more one examines and 
compares the facts of which we are now in possession, the 
more evident docs it appear that the question of sewage 
disposition is only just beginning to emerge from a cloud 
of misapprehension and inconsistency by which it has 
hitherto been obscured. 

In the first place, as regards London, we have a gigantic 
project for diverting the sewage entirely from the ‘Thames, 








and discharging it at a lower point, far below the metropo- 
litan boundary. We have duly recorded the vicissitudes of 
this unfortunate scheme, as well as our opinions with 
regard to it, and to the engineering variations by which it 
has been so metamorphosed as to be repudiated by its 
original patrons. We have no intention now of discussing 
the differences between the opinions and estimates of the 
Government referees and those of Messrs. Bidder and 
Hawksley, with regard to’ this project, or of considering 
whether the proposed twenty-three miles of main sewers 
would or would not be choked up with mud, and require 
to be daily washed out; or whether, provided the water 
for this purpose could even be got into the proposed reser- 
voirs, it could ever be got out again, except by pumping, 
and at great cost, but propose to confine our remarks to 
some more incidental particulars that will serve to show 
the general tendency and practical bearing of the report 
presented by the latter gentlemen to the Metropolitan 
Board of Works. 

The modifications proposed to be made in the plan of the 
Government referees are of necessity calculated “ to satisfy 
the requirements” of the Local Management Act. The 
most important of these modifications, as regards the 
general question, is the removal of the outfalls of the main 
sewers from Mucking Lighthouse and Higham Creek to 
Barking Creek and Crossness Point. ‘Tie recommendation 
is in bare compliance with the requirements of the Act, the 
points named being actually upon the metropolitan 
boundary ; and after giving a number of reasons—chemical, 
economical, sanitary, and engineering — for the recom- 
mended change, it is added, “if the local circumstances 
favoured such an arrangement, it would be preferable to 
place the outfalls within the metropolitan boundary, rather 
than without it.” It is not stated what local circumstances 
would favour the arrangement, nor are we informed 
whether such circumstances do or do not exist. However, 
the removal of the outfalls from Sea Keach to the higher 
point is estimated to involve a saving of nearly three 
millions ; and as every mile of further approximation to 
the present sewer outfalls would involve a proportionate 
reduction in the cost of intercepting sewers, it becomes a 
matter of no small importance to know how much further 
this cost might be reduced in a similar manner, and at 
what point between the proposed and the present outfalls 
it would be preferable to discharge the sewage. 

Beyond this general expression of opinion, this point 
does not appear to have been regarded as coming within 
the range of the Board’s requirements. However, it has 
evidently engaged the attention of Messrs. Bidder, Hawks- 
ley, and Bazalgette, from whom it is possible that further 
details may be obtained, since they describe themselves to 
be both prepared and anxious to supply supplemental in- 
formation. Meanwhile, however, there may be gathered 
from the report some clue to the reasons that have led to 
the approval of points of outfall higher up the river than 
would be consistent with the conditions of the Act. Thus, 
in speaking of the condition of rivers, it is stated that the 
operations of nature for the purification of corrupted water 
are so perfectly conducted, that not a particle of unwhole- 
some sewage substance can be detected, nor indeed ever 
have existence after a few hours’, and, in some cases, even 
after a few minutes’ exposure to the destroying influence of 
atmospheric oxygen. It is considered that the cleansing of 
streams may be safely entrusted to this agency whenever 
the volume of fresh water is great in comparison to the 
volume of sewage admitted into it, and when the velocity 
of the current is considerable, the reporters having been 
satisfied by observation that, when ordinary sewage is 
mixed with ten or twelve times its volume of’ fresh water 
in a flowing stream, it ceases to have any tendency to run 
into putrefactive decomposition, and is finally “ consumed” 
by the oxygen of the atmosphere. 

In illustration of this view they refer to the examination 
of the Mersey and its course from Manchester, Stockport, 
Bolton, Bury, Oldham, and other densely populated towns ; 
of the Aire, flowing from Leeds, Bradford, Halifax, Hud- 





dersfield, and other towns; of the Don, flowing from 


Sheffield and Rotherham; of the Soar at Leicester, and 
they add that in all these instances they remarked, with 
wonder, the rapidity of the oxidising process by which the 
disgusting feculze of towns are converted into pure and in- 
offensive substances. This view is strikingly opposed to 
the prevailing popular belief that the discharge of town 
refuse into rivers is productive of serious sanitary evils by 
contaminating the water and giving rise to pestilential ex- 
halations. With regard to the former point, however, facts 
that appear inconsistent with that belief have not been 
wanting. Thus, for instance, the results of Messrs. Hof- 
manu and Witt’s investigation* of Thames water, with the 
view of ascertaining the influence of sewage on the river, 
show that, on the whole, the discharge of sewage into the 
Thames produces but a very slight difference in the 
composition of the water, owing to the great dilution 
of the sewage; but still, while the amount of mineral 
substances in the water is perceptibly increased, that 
of dissolved organic substance is scarcely at all in- 
creased. They add, that this result is “contrary to 
what might have been expected,” and still adhering to 
the belief that deleterious emanations proceed from the 
river, they assume that the dissolved organic substance 
contributes to generate such emanations by undergoing 
putrefactive fermentation. As an illustration of the mis- 
chievous effects supposed to arise from this source, reference 
is made to the change that takes place in Thames water 
when stored in casks. It is well known that, under these 
circumstances, the water becomes stinking and highly 
offensive. But there is no more analogy between 
the case of water stored in a cask and that of water 
in the Thames, than there is between a stagnant pool and a 
flowing river. The referces themselves adopt another con- 
clusion from the fact that there is so little difference in the 
degree of impurity at Kew Bridge and at London Bridge, 
and consider that it must be accounted for by the fact that 
the whole of the sewage which flows into the river at low 
water, and during the first hours of the flood, is carried up 
by the tide into the higher parts of the river. This con- 
clusion, however, is remarkably inconsistent with the known 
instability of the organic substance which constitutes the 
most objectionable part of the impurity arising from sewage, 
and also with the fact that the amount of dissolved organic 
substance in Thames water above Teddington Lock, and 
even as high up as Kingston, is but very slightly different 
from that in the water between Chelsea and London Bridge. 
In fact the amount of dissolved organic substance in the 
water of the Thames as it traverses London does not appear 
to be greater than is usually found in river water that is 
regarded pure and unexceptionable. Thus, for instance, 
the Thames water at Ditton was found by Messrs. Graham, 
Miller, aud Hofmann, to contain more dissolved organic 
substance than was recently found by Dr. Hofmann and Mr. 
Witt in the water at London Bridge. The reference made 
by the latter gentleman to the peculiar condition of the 
dissolved organic substance involves a point of considerable 
importance as regards the applicability of water for house- 
hold purposes, as was recently pointed out by Dr. Clark 3st 
but it appears to be out of place as regards the sanitary 
condition of the Thames in those parts where the water is 
not used for such purposes, and where, consequently, the 
conditions for the exercise of a prejudicial influence on 
health would not exist. 

If then, it appears that, notwithstanding the enormous 
daily supply of putrescible organic substance from the 
sewers, the water of the river does not contain more dis- 
solved organic substance of this kind than is commonly 
found in river water, it must be inferred that the destruc- 
tion of this constituent of sewage keeps pace with its 
supply. Consequently no evil results can reasonably be 
apprehended from the presence of this impurity in the river 
water, and if any such results are in any degree due to this 
substance, it can only be from the patrefactive fermenta- 
tion assumed to take place by Dr. Hofmann and Mr. Witt. 
But an examination of facts calculated to lead to a conclu- 
sion as to this point gives an opposite result. 

We shall resume the consideration of this subject next 
week, and refer to the views entertained by Messrs. Bidder, 
Hawksley, and Bazalgette, in their report to the Metro- 
politan Board of Works. 


CIVIL SERVICE SUPERANNUATION. 


ENGINEERS, and the servants of private firms generally, 

who have to provide for seasons of sickness and decrepitude 

out of the incomes which they acquire in times of health, 

may very fairly ask why the civil servants of the Crown 

are exonerated from a similar responsibility. ‘The question 

has, indeed, been asked by many. ‘The government, it 
has been said, should completely recompense their servants 
by salaries, and then leave it to them to provide for old 
age or premature decay. In their report of the 15th of 
May, 1857, Lord Belper and his fellow commissioners dis- 
cuss this subject, and remark that, although the question 
must be considered settled by the established practice of 
this country, they will state their grounds for believing 
that there are ample reasons for maintaining a system of 
superannuation allowances. The reasons assigned by them 
are three in number. ‘The first is, that illness or other 
infirmity for which it is not easy to provide by insurance 
may happen at any period of life, and “ it is important that 
a civil servant should feel himself in a safe and independent 
position, and that his mind should not be harassed or dis- 
tressed by anxiety respecting his future condition.” We 
almost fear that some, at least, of our readers will smile at 
so extremely naive a reason as this. ‘That there are servants 
of the Crown who deserve the tender solicitude here im- 
plied, we do not for a moment doubt. But there are thou- 
sands of persons, not civil servants, to whom the nation 
might accord its permanent protection with greater advan- 
tage than to most of them. How many men of genius have 
laboured, and do now labour, for the prosperity of their 
country, and for the promotion of science and art, with but 
a bare subsistence when in health, and without a farthing 
from the national funds when they sink into disease or 
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decay? And is it more necessary, more desirable, more 
magnanimous, to preserve a custom-house clerk, or a keeper 
of lunatics, from distress of mind than it is to protect from 
a like evil the man, who, in the closet or the factory, or the 
laboratory, or the observatory, is extending our knowledge, 
promoting our intercourse, furthering our progress, and 
shedding fresh lustre upon the name of his nation? Is it 
perfectly proper that Mr. Brown of the Post-office, or Mr. 
Jones of the Convict-office, or Mr. Robinson of the Woods 
and Forests, should have peace and plenty guaranteed him for 
life, while a manlike Faraday, for example, is left topursue his 
arduous researches and effect his splendid discoveries without 
any such privileges ? It is true that this illustrious man 
has now received a gratifying testimony of royal favour, in 
the gift of a residence at Hampton Court, furnished at her 
Majesty’s private cost; but this, although it proceeds from 
feelings which do great honour to her Majesty, does not 
weaken the force of our objection; for, while the royal 
residence may render the end of our great countryman’s 
life serene and stately, it must be viewed only as a reward 
of scientific studies which were long prosecuted with no 
prospect of such a benefit. And, beside these considera- 
tions, there is another, which shows how little cogency 
there is at present in the reason of the commissioners. As 
English society is now constituted, the thing which 
men most dread is not personal want, but the penury of 
their wives and families when they are gone; and this 
cause of anxicty is not touched by the superannuation 
system. The commissioners pass this consideration over 
very lightly, by assuming that life assurances provide a 
sufficient remedy, and afterwards by shifting their ground, 
and alleging that public opinion does not require that the 
civil servant should be relieved from this source of trouble. 

But the commercial events of the past year have rendered 
men extremely uneasy respecting the value of their life 
assurance policies, and caused them to tremble for their 
wives and families, who are left dependent upon the good 

faith of the directors of assurance companies for their sup- 

port. And, again, if public opinion is to decide the matter, 
it is fallacious to appeal to arguments at all. This remark 

disposes incidentally of the second reason of the commis- 

sioners also, which is that public opinion would not allow 

an incapacitated public servant to want, even “although 

the want of any provision may be attributable to his own 

improvidence.” We may add, however, that we think the 

commissioners have mistaken “ public opinion” in this 

matter. If not, the sooner “public opinion” is reformed 

the better; for it must be very maudlin and sentimental 

indeed to lavish public money upon men whose only cause 

of penury is their own improvidence. ‘The country should 

have but one resort for men who, by squandering their in- 

comes, bring themselves to need, and that resort is the 

union workhouse, and even there their diet should be 

lighter by far than their labour. The third reason of the 

commissioners is that, in many cases, the hardship of re- 

moving an estimable public servant would be avoided by 

retaining him in the service after he had become incompe- 

tent to perform his duties. 

This last reason brings us to a new feature of the subject, 

for it is evident that it might be applied with equal perti- 

nence, although with diminished force, to every possible 

system of superannuation, unless cither the retiring allow- 

ance were made equal to the salary, or the term of service 

limited to a given period. If it be hard to dismiss a man 

with no allowance, it is hard also, although not to the same 

degree, to dismiss him on a diminished income. And ex- 

perience has far too often proved that this isso. In almost 

every branch of the civil service some few Barnacles, at 

least, may be seen sticking to their posts after all their 
powers, mental and physical, save the power to cling, have 

gone from them, merely because their superiors have not 

the sense and justice to sweep them off. An amusing case 

of this kind recently came under our notice. In one of the 
dockyards there was a little old gentleman who in age re- 
tained a deep affection for office—that is for the emolu- 
ments of office—but whose appearance was much against 
him. If he could but succeed in keeping his hold for a few 
months longer, his superannuation allowance would also be 
considerably augmented. It is not surprising, therefore, 
that when the Lords of the Admiralty lately notified their 
intention of visiting the yard and inspecting officers and 
men, this gentleman became, in the language of the com- 
missioners, “ harassed or distressed by anxiety respecting 
his future condition.” ‘To his great delight, however, the 
presence of an officer happening to be required at a distant 
place on the day named by their lordships, his superior 
officer humanely (but not, we think, righteously) despatched 
the poor old gentleman on the duty. It chanced, however, 
that the visit of their lordships was delayed for several 
days, and the hapless civil servant returned but to learn 
that the scheme was defeated, and his peril renewed. We 
are not aware whether he escaped or endured the searching 
gaze of their lordships—we did hear that he became mys- 
teriously sick on the dreaded day—but, however that may 
be, he is now cast forth upon his pension, and has nothing 
left to do but to brood over that greatest of all misfortunes 
—a discontented old age. 

The only remedy that we know for the evil under notice 
is that of compulsory dismissal from office at a given age ; 
and this might be resorted to whether the superannuation 
system exists or not. The third reason by which the com- 
missioners support that system falls, therefore, to the 
ground. There may be other reasons to be adduced in 
support of it, and we do not doubt there are. Many are, 
indeed, familiar to us. We do not, therefore, desire to see 
the system abolished. On the contrary, we wish it were 
possible to secure its advantages to persons in private em- 
ploy. The man who expends all the best energies of life 
in any kind of employment ought to have a life-long com- 
petence secured to him thereby. The progress and wealth 
of England are amply sufficient for this, and they could 
produce no more satisfactory and blessed a result. That 
freedom from anxiety which the commissioners claim for 
the civil servants, almost compelling a smile as they do 80, 
should be the heritage of every man who works bravely 
and well. It is the novelty of the claim, and its partial 
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and the spendthrift are the only men in England whose old 
age should not be crowned with peace and plenty. 
The compulsory retirement of civil servants from office 
at the age of 65 will in all probability be provided for in 
the promised bill. It formed one of the clauses of Sir 
G. C. Lewis’s measure, and it was also recommended in the 
commissioners’ report. It is not likely that Lord Derby’s 
bill will omit or alter the arrangement. With it, however, 
certain exceptions have been provided for, which could 
hardly be avoided, bat which will require to be carefully 
watched in practice, if they should be continued in the 
promised measure. The report above mentioned says :— 
« We have shown the importance of taking means to faci- 
litate the removal from the service of officers who, from age 
or infirmity, have become inefficient in the performance of 
their duties. It must, however, be an invidious and painful 
duty to the head of a department to suggest to a merito- 
rious public servant that his powers are beginning to fail, 
and that it may, therefore, be expedient to dispense with 
his services; and under ordinary circumstances there must 
be reason to fear that this duty will not be fully performed. 
But it may be possible to assist in promoting the same end 
if some age be appointed at which it is foand by experience 
that, in ordinary cases, bodily or mental vigour declines, 
and if retirement at that age is made the rale; the heads 
of departments being authorised, in any special case, to 
invite the officer to remain in the service, should they think 
a continuance of his services desirable.” It is manifest that 
this arrangement, if adopted—and it cannot, we think, be 
dispensed with—might very speedily be allowed to neu- 
tralise the compulsory provision. At present the incompe- 
tent officer is often retained at his post long after his 
services have ceased to be of value, solely because his 
superior officer hesitates to reeommend his retirement. Is 
there no fear that, under the system suggested, he will find 
it possible to outserve his faculties, when he knows that a 
word from his chief can retain him? At present the 
silence of his superior saves him, but is that silence likely 
to continue when it is known to condemn him? It is be- 
cause we know the laxity of men’s sense of moral justice, 
and how ready they are to serve the individual at the 
expense of the state, that we moot this point and put these 
questions. At present we can dono more. We shall not, 
however, lose sight of the matter when the new law takes 
effect, and gets into operation; for the retention of worn- 
out officers in active service is a great mischief; so great, 
that it is seldom or never tolerated in private business. 
One of the worst of the evils that flow from it is the hin- 
drance it presents to the legitimate advancement of young 
and qualified men, who are thereby driven from the service 
of the Crown to other and more promising spheres of 
labour. We could, if we did not fear to become invidious, 
point to many recent instances of good men being kept back 
unjustly, and of others leaving her Majesty’s service en- 
tirely, because, from the tenacity with which old servants 
have clung to office, promotion has been made ruinously 
slow. But we need not enforce this fact further. The 
English people know too well that they have suffered, and 
still suffer, much more than they care to acknowledge, 
from official senility. Old generals, old admirals, old 
statesmen, old diplomatists, and old men everywhere, have 
lately been among our very worst enemics. 

One very important consideration connected with these 
superannuation allowances is, how shall their amount be 
regulated—by the aggregate amount of income received 
during the whole term of service, or by the salary last 
received ? We have given this question auch careful con- 
sideration, and the conclusion we have come to is, that the 
latter should be the standard. The chief objection to it is, 
that if you make a man’s pension increase in direct propor- 
tion to his salary, you present a great inducement to heads 
of departments to promote men, at the end of their career, 
simply for the sake of securing them the, increased allow- 
ance. For example, a master shipwright, knowing that by 
promoting an inspector of shipwrights to a foremanship, he 
will double his superannuation pay, may, from mere good- 
ness of disposition, promote him. And this system would 
lead to a double evil ; for, first, it would increase the taxa- 
tion of the country by increasing the demand for superan- 
nuation funds; and, secondly, it would tend to keep the 
higher offices constantly in the possession of men advanced 
in years, without regard to their merits. But these evils, 
although great, would be less than those attending the 
other alternative ; for, if a man, after having served many 
years in the inferior grades of office, rises to a much higher 
position, as is often very properly the case, and enters a 
higher sphere of society, it must be manifestly most painful 
and ruinous to him to pension him off upon an allowance 
bearing no sort of proportion to the income of his later 
years. And this would inevitably occur were his pension 
regulated by the aggregate amount of his whole remunera- 
tions. We entirely approve, therefore, of the system laid 
down in Sir G. C. Lewis’s Bill of 1856, and trust that the 
Lords of the Treasury will adhere to it in their coming 
measure. 

We cannot conclude this article without adverting to one 
other important subject, and offering to a large class a cau- 
tion which, so far as we can discover, appears to be highly 
necessary. We nowhere find that working men and infe- 
rior officers are to participate in the benefits which high- 
class officers are taught to anticipate. It is true that two 
dockyard men were examined by the Committee of the 
House of Commons in 1856, and gave strong evidence on 
behalf of their class. But neither that Committee, nor 
Lord Belper’s Commission, nor Sir G. Lewis’s Bill, has 
expressly proposed to include the pensions of the unsalaried 
servants in the changes recommended. The report of the 
Commission, after alluding to the three classes of civil 
servants existing in the dockyards, as explained in our 
article last week, says:—* There seems to be no good 
reason for making any one department an exception 
from the general rule; and we shoald therefore 
recommend the abolition of the scale of forticths, 
and that, in the calculation of their superannuation 
allowances, the officers who rise to the second and 
third classes should have the benefit of the entire period of 
their service on the ordinary scale.” This really looks 





very much like a miserable attempt to fling the working 
men and the leading men overboard. If there be “no 
good reason for making any one department an exception 
from the general rule,” then, in the name of reason, let the 
favourable legislation be extended to all departments. 
Why extend it to “the officers who rise to the second-and 
third classes” only? We protest against this sacrifice of 
the great unofficial class. The working man who builds a 
ship or an engine has as strong a claim to be pensioned 
upon “the ordinary scale” as the officer who overlooks him, 
or the clerk who keeps an account of his labour. 

We strongly recommend the working men of the dock- 
yards, and other departments of the civil service, to look 
into this matter without delay. It may be possible that 
they are to be included in the proposed advantages ; but it 
is high time for them to ascertain if this be so, and if not 
to stir up their borough members to action on their behalf. 
Mr. Disraeli will, we trust, do them justice if they 
make timely representations to him; but as his Bill will 
very soon be before the House, they must not delay in 
making the circumstance known to him. It is their only 
chance. At present the highest annual pension of an 
artificer, after thirty-five years’ service, is £24; under the 
ordinary scale it would be more than £48. The change 
is, therefore, of immense importance to them, and they 
cannot set about securing it too soon or too strenuously ; 
while, on the other hand, the present Government could 
not adopt a better means of establishing their influence in 
several important boroughs than by doing their servants 
such an act of unquestionable justice. 

There is one other suggestion which we would offer, 
especially concerning engineers. ‘The enginecrs in the 
various dockyard factories now receive no pension. We 
would suggest that they be included in the provision of the 
new Act, and, if necessary, that their wages be adjusted 
accordingly. We advise this because the prospect of a 
pension is a strong inducement to men to continue in the 
service, and at present working engineers are too nomadic. 
The Government factories suffer much from their continual 
entrance and exit, and the men themselves are neither so 
steady nor so prosperous as they would be were they 
bound by some strong and honourable tie to the service. 


DECAY OF GUTTA PERCHA. 


THE rapidity with which the material has been applied to 
a variety of uses, some of them of great importance, such as 
the covering of telegraph wires, furnishes a striking in- 
stance of the advantages to be derived from a careful 
examination of colonial raw material. Some few years 
gutta percha was laid upon the table of the lecturer on natu- 
ral history as a curiosity merely, and within a very short 
time it has become a commodity of great importance. It is 
therefore proportionately unfortunate to find that this 
material is likely to decay, or at least to alteration of such 
a nature as to render its applicability for telegraph wire 
covering dependent upon the discovery of some means by 
which this tendency to alteration may be counteracted. 

Mr. Highton has given much attention to the decay of 
the gutta percha covering of telegraph wires, and is of 
opinion that it is caused in some way by the mycelium of 
a fungus—agaricus campestris ; at least it is certain from 
his observations that the decay of the gutta percha cover- 
ing, as well as the decomposition of the wooden boxes in 
which the wires are enclosed, are found to take place only 
where the spawn of this fungus is met with. Singularly 
enough, too, this is the case only in the neighbourhood of 
the roots of oak trees. The condition of the wires and the 
ground at these spots is very striking. On opening the 
soila whitish looking plant is observed, resembling the 
spawn of the mushroom, and filling every crevice of the 
soil. All the dead roots of the oak trees and of the plants 
in the hedges are destroyed, and the branches of the 
fungus spread all over and round the wooden trough, 
covering it with a white layer, like whitewash. On 
searching for funguses in the neighbourhood of the wires 
they were found under every single oak tree without ex- 
ception, but not one was found under ash or any other 
trees. 

This plant possesses a powerful odour, which becomes 
apparent when the soil is opened. ‘The presence of it and 
the decay of the wire covering were found to be coincident, 
while the absence of the plant was coincident with the most 
perfect condition of the wire coverings. 

Numerous instances are described by Mr. Highton in 
which the decayed condition of the gutta percha covering 
of telegraph wires was observed only in the neighbourhood 
of oak trees, and he expresses the opinion that the causes 
by which this effect is produced may be obviated by 
further scientific investigation. 

At this stage of the inquiry the Society of Arts have 
taken up the subject and formed a committee to direct the 
institution of a series of experiments on gutta percha, and 
to report, from time to time, such observations as may ap- 
pear to elucidate the nature and cause of its decay, the 
different qualities of the material, the modes of detecting 
adulteration, and other points useful to those who employ 
gutta percha. Several meetings of this committee have 
already been held, and certain questions have been decided 
upon, which have been made public through the medium of 
the Society’s Journal, for the purpose of eliciting informa- 
tion. 

It would probably be found advantageous also if the 
committee were to put forward at some future time a state- 
ment of the precise requirements with regard to gutta 
percha preservation ; and the conditions that must be ful- 
filled, by any means, of preventing decay. This course 
would most likely lead to a good result, for, as the solution 
of the problem would be of some considerable value, there 
would be ample inducement for many persons to make the 
a to ascertain a means of preserving gutta percha, 
provided the desideratum were definitely marked out and 
made generally public. Without this guidance, however, 
many who might be able to render essential service in the 
matter might be either unable or disinclined to give their 
attention to a subject so vague as that of the decay of gutta 
percha is at present. 


The chemistry of this material is remarkably barren, and 
the records of investigation state little more than the re- 
sult of distillation, in addition to the natural history de- 
scription. Asffe, in a paper published in the “ C2fversigt 
of Konigl.Vetensk. Akad. Férhandl. of 1850,” expresses the 
opinion that it is not as was generally supposed similar to 
caoutchouc, and regards it as a mixture of various resins, 
probably originating from oxidation of volatile oils having 
a composition corresponding to the chemical formula C" H™. 
He states also that when it is distilled with water the 
liqyid which passes over into the receiver has an unplea- 
sant smell, owing probably to the presence of some unal- 
tered volatile oil, and a brownish colour, due to the pre- 
sence of substances similar to the humus acids found in 
mineral water. 

The observation which of all others that have yet been 
made in reference to gutia percha has the most direct 
bearing on the question of the alteration of the covering of 
telegraph wires, is recorded by Professor Payen in his 
paper in the “ Comptes Rendus,” and is to the effect that 
gutta percha is liable to undergo spontaneous alteration, 
apparently, similar to that known to take place in sulphur, 
and consisting in a molecular re-arrangement by which 
the soft substance becomes brittle and pulverulent. This 
fact is very well worthy of attentive examination by those 
who are intending to study the question of the decay and 
preservation of gutta percha.' 

Mr. Campbell has already examined the decayed gutta 
percha covering of telegraph wires, with the view of ascer- 
taining the nature of the alteration, and he has arrived at 





the conclusion that it is due to the loss of volatile oil. The 
sound portions of the gutta percha covering were found to 
contain 8°21 percent of volatile substance, while the de- 
| cayed or unsound portions contained only 4°91 per cent. 
This change Mr, Campbell believes would not take place 
of itself, but would be determined by contact with vege- 
table or other substances in a state of decay, as is known 
to be the case in a number of decompositions belonging to 
the class of fermentation, or what is called contact action. 


TERATURE. 





DETAILS OF INDIAN ADMINISTRATION.* 


A GREAT question is now under public consideration—shall 
India be governed by a Directory or by a Parliament ? 
The decisive answer will, doubtless, be attended by very 
important results, and therefore demands the most careful 
deliberation. But whether the possessions of a nation 
should be ruled by the nation itself, or by a small number 
of irresponsible individuals, is a subject which ranks only 
next in importance to the question—what is the internal 
machinery that must do this great government work ? 
An edifice having fallen, the competency of the architect 
and the expediency of appointing another for the new 
building must be thoughtfully discussed. But it is in order 
to arrive at conclusions on these subjects that we must 
examine the materials of which the ruined house was com- 
posed, and inquire if other and better were at the disposal 
of the builder. The result of such investigation must be 
that either those materials were not of the best or they 
were as good as could be procured, but not arranged in their 
due relative proportions. In both cases blame is incurred 
by the constructor of the work—in the latter instance 
the graver censure is deserved. But what shall be the 
verdict, when it appears that the worst materials were 
employed while the best were at hand and cast aside ? 
Why, the verdict that must be returned on the evidence 
against our Indian rulers, 

It is now a universally acknowledged fact, that the cul- 
pability attached to the directors of our Eastern Empire 
does not arise merely from a sufferance of those great abuses 
which had so long been cankering the administrative system 
in India until the system itself became one entire corruption, 
but a wilful blindness to demonstrated reason — a per- 
sistent deafness to judicious caution must be laid to their 
charge. In both the military and civil services were men, 
keen-eyed and loud-tongued, who perceived the mine that 
was being gradually worked beneath the edifice, and fore- 
told the inevitable explosion. ‘These men were silenced, 
contemned, neglected—treated in any manner best adapted 
to hinder them from giving trouble. It were needless to 
enumerate these careful observers and sound thinkers; 
there has been scarcely a man of note in India daring the 
last half century, whose reputation has been won by ability 
and experience, who has not left on record, either by word 
or letter, opinions strongly expostulative against the exist- 
ing system of Indian government. ‘The truism, that after 
a catastrophe it is easy to say what might have forestalled 
it, is not applicable to this case. A glance at the dates of 
the written observations and warnings of authorities now 
respected, and an investigation of the Indian history of our 
own times, will show how long and how vainly the recent 
calamities have been predicted. ‘The heads and hands of 
these thinking, working men, employed in the construction 
of improvements and the maintenance of order, had ren- 
dered the prospect of this vast rebellion, indeed, the myth 
it was falsely considered. But they were hid behind a 
bushel of ignorance, prejudice, and apathy, and —_ served 
to light their own limited range, when they might have 
displaced the darkness in which the whole machine of the 
state ran foul of its directors. In whatever hands the rule 
of India may be deposited hereafter, it is on the operations 
of these that the re-organisation of the empire will depend. 

When a man of this stamp opens his lips in the present 
critical time, listening crowds flock around him, eager to 
learn from wisdom and experience how that may re- 
gained which was lost by ignorance and i With a 
breathless interest we hang upon the words of Metcalfe, of 
Napier, and of many other minds that lived and learned in 
India. ‘The present of which they speak is to us a past 
which, we feel with shame, should never have been; but if 
they have not spoken wholly in vain, it will have no repre- 
sentative in the future. 


* “The Views and Opinions of Brigadier-General John Jacob, C.B, 
&c. Collected and edited by Captain Pa 
and Co, 


&e. 
ewis Pelly.” London; Smith, Eider, 
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It is with this feeling that we close the book containin 
the views and opinions of General Jacob on the practica 
policy that should be employed in the details of Indian 
administration. That these views are of the broadest, and 
these opinions of the soundest, will be clearly proved upon 
comparing them with the after history of the subjects on 
which they were expressed. General Jacob is a man who 
has worked hard and long ; he has seen much, having never 
lost sight of anything that has fallen under his notice—hav- 
ing looked wisely and carefully into things beyond the 
sphere of his own department. His theories, formed with 
judgment and worked with vigour, have been practical expe- 
riments; thinking on all occasions ; where he has thought 
he has acted; and so promptly that the idea and the deed 
seem almost simultaneous: facts speak for the success of 
his actions. With such testimonials from the past, how 
weighty must be his authority when he opines on the future! 
An abstract of some of his views respecting certain important 
subjects will doubtless be acceptable. 7 

It is, he declares, by the intrinsic superiority of the Eu- 
ropean idiosyncrasy over that of the Asiatic that we hold 

ossession of India. The more the Englishman adopts the 
Pabits and characteristics of his Indian subjects the looser 
is the empire in his grasp; the cunning, treachery, and 
falsehood of the Indian must be opposed by the stronger 





weapons of honour, truth, and justice. The Englishman 


must not oppress the Hindoo, but he must never yield yr 


him. 


The Asiatic expects to be ruled; he knows nothing of | 


that self-government without which his rulers may attempt | 


in vain to control him. Live with him, study his dialects, ' 
his habits, and his character; learn what in his religion is 
real, rooted superstition, and what are counterfeited preju- 
dices assumed for the purpose of shirking duty ; ‘now your 
men before you form any theory for governing them, and | 
oppose their national vices by the example of your own 
honourable nationality, preserved intact. This is, in sub- 
stance, the advice given by General Jacob to those who 
would learn the secret by which the Indian nation must be 
governed. In his own excellent words:—I would un- 
tiringly inculcate the maxim: Be. Be yourself; and all the 
attributes and effects which nature has attached to that 
condition of existence must necessarily attend and follow 
you. Our rank in the universe depends on our real nature ; 
on what we are, not on what we seem, or others think us to 
be; and I would remind you that among these rude people 
in particular our real intentions and motives are those which 
tell. If we really do wish them well, and always act fairly, 
honestly, and justly towards them, their old mistrust will 
certainly disappear. For our real character and the real 
nature of our proceedings must necessarily produce their 





natural results.” General Jacob appears to have a well- 
founded antipathy for crammed men who have passed exa- | 
minations, and have for that reason been considered best 
fitted for military duties; his test is practical experience 
and the result of action; he would leave more to the dis- 
cretion and add more to the responsibility of commanding 
officers: they and not the state should pick their subor- 
dinates; and should these be found incapable, and evil re- 
sult from their incapacity, the blame must be attached to their 
commanders. It is with a natural indignation that he re- 
gards an officer with fettered hands; “articles of war” 
are his abomination, and just and strict military discipline, | 
unchecked by external interference, is the principle which, | 
in his opinion, alone can maintain order. He protests 

against any interposition on the part of Government in | 
matters of trade, in the regulation of prices, in religious | 
conversion, in the remuneration of labour, and in all other 
concerns in which there is no direct commerce between the 
State and the nation. ‘“ Above all,” says he, “ avoid over- 
governing and unnecessarily interfering. Depend on it, the 
people understand their own interests better than you do. 
See that all men know, and feel secure in their rights. 
Remove all obstructions to free intereommunication ; and 
then stand by to keep the peace.” These broad principles 
are advocated by a sensible, liberal-minded man, and the 
same solid reasoning is found in his opinions upon details. 

The following remarks on the subject of bridges are 
worthy of attention :— 

With regard to bridges, those built without cement stand tolerably 
well when the arch joints are correctly rubbed and carefully laid, so 
as to fit with very littke mud between them. But whenever lime is 
procurable at a reasonable eost, it would be far better to build the 
bridges with lime mortar throughout, and this would ultimately prove 
the more economical plan. But the first cost would be great, and the 
time and establishment required would exceed those at my disposal. 

To give a permanent pavement to bridges built without cement, 
would be out of place. On the whole, it has seemed preferable to 
secure moderately good roads at the least possible expenditure of 
time, money, and labour, than to have the prospect of better roads 
ten years hence. Indeed, with the means available in this country, 
ten years would not have sufliced to construct all my bridges with 
lime, mortar, and paved roadways. 

Accordingly I set to work (not altogether in ignoranc: of con- 
structive art) after a fashion of my own, without establishments, 
without any aid whatever, and with the people of the count-y alone 
The result is, that a country which was almost impassable is now tra- 
versed with ease and comfort, at all seasons, in every direction. And 
the work has been accomplished in one year, at a very trifling com- 
parative cost. With regard to the preservation of the roadways of 
the bridges, experience shows that the most effectual way of protect- 
ing the masonry in this district is to keep it well covered with earth. 
The bridges near camps or towns, which necessarily are those most 
used, should be covered with stable litter, or such like, which if re- 
newed occasionally, till the whole be consolidated into an elastic mass, 
stands better than anything else. No ordinary metal will bind in so 
very dry a climate. The earthing of the bridges should be included 
in the road repair contracts. (1854.) 

Here is a characteristic illustration to the General's 
opinion on “ PLANS AND EsTIMATEs v. A Roap AND CANAL.” 

We have occupied the country for fifteen vears, and for the last 
ten years and more it has been our own, yet still this most important 
little piece of road in the whole province is even in a worse state now 
than it was in 1859. There have been far too many “ plans and esti- 
mates,’’ and too many discussions for any work to be done; and now 
that the thing has been given up to the tender mercies of “ the board,” 
it may, I fear, be classed with a Chancery suit, and we may expect 
nothing but plans, estimates, and wise opinions to all eternity! Yet 
the business presents not the least difficulty, and the whole might 
have been accomplished in one season by contract at a moderate cost. 

It is as plain as the day, that to secure constant dry communica- 
tion by land, and straight communication by water, between —— and 
, all that is necessary to be done is to dig a canal from one place 








to the other, throw the earth excavated to one side only, and on the 


top of this bank make your road—all the watercourses crossed by the 
bank being of course bridged. What can be simpler or better for the 
purpose? This was a by me in 1840; and in spite of all the 
plans and estimates, I doubt if anything better has been thought of 
since. (1854.) 

The last two extracts come immediately within the bounds 
of our own province, and we could give many other exam- 
ples of the sound common sense and practical wisdom with 
which General Jacob pronounces his opinions on the con- 
duct of public works. But by far the most important, and 
indeed the largest portion of the book before us, consists of 
his dicta on military matters. These, though not exactly 
comprised in our range of topics, lead, in this instance, not 
indirectly to our main purpose—the consideration of public, 
scientific, and mechanical improvements. India must be 
secured in a net of rails and wire, but ere it is so secured, it 
must be subdued—the engineer can do his part only when 
the soldier’s task is ended. Let us listen, then, to General 
Jacob in his professional capacity. 

His prophetic remarks (made in 1851) on the state of the 
Bengal army are not astonishing—they seem only the natu- 
ral results of deliberate observation and cool judgment— 
they are humiliating. he following are some of the de- 
fects which, in the above-mentioned year, he declared to 
be existing in the Bengal army :— 

The absence of the highest moral tone, and of a simple and vigo- 
rous Anglo-Saxon honesty in dealing with Asiatics on the part of the 
English officers of the army of Bengal. 

The want of power placed in the hands of regimental commanding 
officers; the want of confidence reposed in, and support afforded to 
them, by the commander-in-chief and by Government. 

The most pernicious system of drawing pay by companies direct 
from the divisional pay-master, instead of by regiments, which again 
tends to bring regimental commanders into contempt, and reduces their 
power and usefulness. 

The entire absence of a proper confidence between the officers and 
the native soldiers. 

The most pernicious practice of attending to the caste of native 
soldiers, thereby frequently excluding from our ranks the best mate- 
rials for soldiers, and enlisting the very worst. 

The entire absence of a proper discipline throughout the native 
part of the Bengal army. 


On these and other evils General Jacob descants at 
length. On the subject of caste he is very impressive, and 
in the same year, made the following startling observation, 
the truth of which has been only too well proved :— 

Treachery, mutiny, villany of all kinds may be carried on among 
the private soldiers unknown to their officers, to any extent, where 
the men are of one caste of Hindoos, and where the rules of caste 
are more regarded than those of military discipline. 


From such a state of things he deduces these results :— 

The officers are powerless for good; and the men keeping just 
clear of open violence have their own way in all things. It is 
astonishing, and says much for the goodness of the raw material of 
the Bengal army, that, under such arrangements, the whole fabric 
has not entirely fallen to pieces. The thing is rotten throughout, 
and discipline there is none; but it is wonderful that the outward 
semblance of an army has been still maintained under such deplorable 
mismanagement. 

In the previous year (1850) he had declared “the 
normal state of the Bengal army” to be “ one of mutiny !” 

From strictures on existing evils he passes to plans of 
reform. May these ideas find more attention now than 
they met with when first expressed. He complains that 
the number of European officers in India is too great—their 
efficiency inadequate. Fewer and better men are wanted, 
at least fewer inefficient men, for that there are good and 
tried officers in the Indian army cannot be denied; but 
these must be unfettered. A military community must be 
ruled by military men. “One active, energetic, right- 
feeling and right-thinking English gentleman,” says 
General Jacob, “ can, even when alone, infuse an excellent 
spirit into thousands of these Eastern soldiers, till they 
will follow him anywhere, obey him in all things, and 
feel the greatest pride in acting in his absence as they 
know he would wish them to do if present. The feelings 
thus engendered are most powerful and most honourable.” 
The general speaks from experience, as will be evident 
to those who peruse the account of his own system in its 
operation on his regiments of Scinde Irregular Horse. The 
system of appealing from the decisions of the commanding 
officer to a superior authority he considers a most per- 
nicious evil, detrimental to the prestige of European 
officers, and consequently dangerous to strict military 
discipline. But every commander should hold an “ orderly- 
room” every day for a certain number of hours, where all 
men under bis orders should be at liberty to address him 
publicly on any grievance they may have. Publicity, 
according to General Jacob, and indeed to every broad- 
minded man, is the great corrector; it is an air in which 
all ancient hidden abuses must crumble into dust. 

From the articles comprised in General Jacob’s scheme 
of reform we select the following :— 

The Queen of England formally to assume the style and title of 
Empress of India. 

The armies of the several Presidencies to be henceforth styled the 

Royal Armies of India. 

in each of these armies the whole of the European officers of the ca- 
valry and infantry of all ranks, and the European officers of the ar- 
tillery and engineers above the rank of colone!, to be formed into one 
general gradation list, in which, under ordinary circumstances, all will 
rise by seniority. 

Rank in this list to be the only permanent rank; all regimental and 

other rank being temporary only, and to continue only so long as of- 
le be serving with regiments, or be otherwise actively em- 
loyed. 
: A fourth Presidency and fourth army to be added to India; our 
Bombay and Bengal armies together being divided into three equal 
ae for this purpose. The new Presidency and army to be styled the 
North-west Presidency, &c. 

The whole establishment of European officers may be somewhat less 
than at present ; but under the proposed arrang t the ber of 
officers to form the whole phew | list can readily be adjusted in prac- 
tice to meet the demands of the public service. When these are once 
correctly ascertained no further change will probably be requisite. 

A distinct and separate civil service to be prospectively abolished. 

All candidates appointed to the Indian service to be educated at a 
military college in England, and to reside at such college for at least 
two years and not more than four years. 

The course at the college to include full instruction in mechanical 
and physical science generally, and in political economy ; also riding, 
rifle practice, and hardy exercises. 

The residence at the college to be free of all pecuniary charge to the 
cadet, unless he decline proceeding to join the service in India in due 
course; in which case, to cover all cost to the State, he should pay at 








the rate of £100 per annum for the period during which he has resided 
at the college. 

All enlistments, discharges, promotions to and reductions from e 
rank, of native officers and soldiers, are to rest with the colonels of 
regiments, and are to be signified by them, with reasons, &c., if neces 
sary, in regimental orders. 

rticles of war for Indian troops to be entirely abolished. 

Colonels commanding native regiments to have full magisterial — 
authority over all ranks of natives in their regiments, soldiers, and 
followers. ; 

The extent of such powers to be the infliction of imprisonment 
with hard labour, for a period of seven years, without the confirma- 
tion of higher authority being required. To imprisonment, with hard 
labour, for fourteen years, subject to the confirmation of the general . 
officer commanding the brigade. To transportation or capital punish- 
ment, subject to the confirmation of the general commanding the 
division or field force. 

Regimental lieutenant-colonels and captains are likewise to have 
magisterial powers, under the control of the colonel commanding the 
regiment, and to such extent as he may think proper to authorise. 
In all cases involving the award of a graver punishment than three 
months’ imprisonment, with hard labour, the infliction of a corporal 
punishment of twenty-five lashes, or of a fine above fifty ru 
regular proceedings of the trial are to he recorded in full, to be laid 
before the general officer commanding when required. 

Cases of less serious nature may be dealt with summarily, on in- 
vestigation by the commanding officer at public orderly room; a 
record of all such ‘yp dings being kept in a book provided 
for the purpose, for the inspection of the general officer commanding. 

Colonels of regiments are to be held strictly and solely responsible to 
their superior officers, and to the State, and not to the Indian soldier, 
for the propriety of such proceedings. 

Permanent head-quarters to be established for each regiment, and 
carriage to be kept up at all times. 

We would, did our space permit, gladly lay before our 
readers an account of that portion of this volume relating 
to General Jacob’s Government of the North West Frontier 
of India—his encounters with the Beloochee, Affghan, and 
other tribes—his discipline of the Scinde Irregular or Silidar 
troops—and his experiences of the Persian war. These 
not only form some of the most interesting subjects on 
which he has delivered his views and opinions, but are 
authenticated evidences of his own consummate ability in 
every department of his profession, and, therefore, lend 
additional weight to his advice on matters that now absorb 
public attention. 

We cannot conclude without complimenting Capt. Lewis 
Pelly on the care and judgment with which he has collected 
and arranged these precious scatterings of a great ruling 
mind, At the same time we regret the absence of any 
brief introductions or marginal notes stating under what 
circumstances the various opinions were expressed, and the 
sequels of certain events in which advice had been offered 
by General Jacob. Had Captain Pelly favoured us with 
such notes, not only might the interest of the book have 
been enhanced, but much of the text requiring a key would, 
no doubt, have been more clearly elucidated. However, 
in any form, the opinions of General Jacob are most accept- 
able, especially in these times, when we feel that it is only 
by the experience and energy of men who have seen and 
acted, that England can be lifted from out the thickest 
slough in which her want of foresight has ever immersed 
her. 





Deatu or Tomas Fornercttt, Esa —The painful duty devolves 
on us to announce the death of Thomas Fothergill, Esq., so long an 
eminent ironmaster in our county, and whose name ranked so justly 
high in the influential circles in which he moved. Mr. Fothergill 
was the head of a family that fostered and largely aided the mineral 
development of Monmouthshire, and their exertions have been re- 
warded by great wealth justly and honourably acquired. Mr. Fother- 
gill was a partner in the Tredegar Works, in which the late Alderman 
Thompson held a share, and was also proprietor of the well-known 
Caerleon Works, which he frequently visited. Mr. Fothergill was 
apparently in the enjoyment of excellent health. It is only a few 
weeks since we heard his friends congratulating him on his healthy 
appearance, and we then little anticipated we should have so soon bis 
lamented demise to announce. He came to Caerleon on Thursday 
evening, attended church twice on Sunday, and, while sitting down 
to write a letter in his office on Monday, felt himself taken suddenly 
ill, and retired into the house. We hear that two medical gentlemen 
were speedily in attendance, but Mr. Fothergill never rallied. He 
died (of disease of the heart) about nine o’clock on Monday evening. 
His loss is greatly deplored, and his place cannot be either soon or 
easily filled. We trust, however, that there will be no cessation in 
the important operations in which he was engaged, and therefore no 
additional depression to our staple trade, only slowly recovering from 
the severe blow it has recently received. Mr, Fothergill’s wealth is 
stated to have been very great. He was never married, but has many 
nephews and nieces. Captain Forman, of the Rifle Brigade, who fell 
in his laurels at Sebastopol, was a favourite nephew of his, whose loss 
he long and greatly deplored. Mr. Fothergill was a most respected 
magistrate, and, we believe, a deputy lieutenant of the county. His 
remains will be conveyed to their final resting-place, the family vault 
in Caerleon church, on Tuesday next.—Mon. Merlin. 

Sincuiar Cia oF THE Crown.—A singular case is now before 
one of the Vice-Chancellors’ courts—the Attorney-General v. Hanmer. 
For the whole length of the lordship of Englefield, on the south side of 
the estuary of the Dee, extending about fourteen miles, there are very 
extensive sands, the whole of which formerly lay, and the greater = 
of which now lie, between high and low water-marks, and the whole 
of which would now be covered by the ordinary flux of the tide, except 
that some portion of such sands are now protected by artificial em- 
bankments from the incursions of the tides, which sands, some part 
thereof, were formerly, and are still, sometimes known by the name of 
the White Sands. Besides the White Sands, there were and are 
within the lordship of Englefield, inland commonable Jands, salt grass 
lands, or marshes, being all commonable lands. The Attorney- 
General, on behalf of the Crown, claims all the mines and minerals 
lying under all the White Sands, and all other the seashore within or 
to the seaward of the lordship of Englefield, belong to her Majesty. 
The defendants, Sir John Hanmer, and those entitled in remainder after 
him, claim to hold all the coal and mines of cual under that part of the 
White Sands, or of the Estuary of the Dee, which extends on the 
Flintshire side of that river from a place called Weprebrook, in the 
parish of Flint, down to another place called the Point of Air, at or 
near the mouth of the river (except such part thereof as lies opposite 
or contiguous to the reputed vill or manor of Mostyn), under letters 
patent, dated in the twelfth year of Charles L, whervey his Majesty 
granted to Frances Bradock and Christopher Kingscote, their heirs and 
assigns for ever (among other hereditaments)—* All the coals and 
mines of coal found, or to be found, within the commons, waste Jands, 
or marshes within the lordship of Englefield, in the county of Flint, 
with full liberty, power, and authority to dig and to sink pits, and to 
open the said mines in all convenient places within the said common 
lands, wastes, and marshes, and to acquire coals within the lordship 
aforesaid.” It is admitted on the part of the Crown that the manor 
or lordship of Englefield extended in that direction to the middle of 
the channel of the estuary of the Dee, and the question in the case is 
whether on the construction of the letters patent the space between 
high and low water marks was comprised within the words “‘ commons, 
waste lands, or marshes,” so as to entitle the defendants to the coals 
under that part of the White Sands between Weprebrook and the Point 
of Air before mentioned. The Court has reserved its decision. 
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Grants of Provisional Protection for Six Months. 


624. Winttam Garnett Tayior, Ashby-de-la-Zouch, Leicestershire, ‘‘ Im- 
— in preparing skins for tanning.” —Petition recorded 15th March, 
858. 


834. Jacques Grassay, Ivry, Rue du Chevalaret, Paris, ‘‘ Hangings and all 
sorts of papers made waterproof by a new process.” — Petition recorded 17th 

April, 1858. 

906. Jorn Luts, Welbeck-street, Cavendish-square, London, “ A moderator 
piston.”—A communication.— Petition recorded 24th April, 1858. 

964, Bensamin Lovis AvGUSTE PEAUCELLIER, Boulevard Bonne Nouvelle, 
Paris, ‘‘ An improved plough.”—/’etition recorded 30th April, 1858. 

1002, Davin Epwarpd Hues, Devonport, De hire, “ Imp: its 
in the means of, and apparatus for, transmitting signals and electric cur- 
rents.”—Pctition recorded 5th May, 1858. 

1036. ALFRED VINCENT Newrtoy, Chancery-lane, London, ‘‘ An improved 
manufacture of hard and waterproof fabric, and the application of the 
same to the construction of boats, parts of carriages, and of furniture, 
por t and lling cases, and vessels of capacity.”—A commu- 
nication. —/’etition recorded 8th May, 1858. 

1062, Joun HENDERSON, Glasgow, Lanarkshire, N.B., ‘ An improved appa- 
ratus for measuring fluids.”— tition recorded 12th May, 1858, 

1093. Dante. WessTER HAYDEN, Pratt-street, Camden Town, London, 
“« Improvements in boilers for agricultural and domestic purposes.” 

1095. Epwakb TomBs, Waterloo-terrace, Islington, London, ‘‘ Improvements 
in the manufacture of ruche and other trimmings for ladies’ apparel, 
applicable also to making cap fronts and other fluted fabrics.” 

1097. WittiaM Henry BaGNAaLL, Masborough, Yorkshire, *‘ Improvements 
in stove grates.” " : . 

1099. CHARLES WEIGHTMAN Harrison, Woolwich, Kent, “ Improvements 
in obtaining light by electricity.” 

1101. Henry Curzoy, jun., Kidderminster, “ Improvements in preparing 
printing yarns.” 

1103. Rogert Imgany and Taomas Ricuarpson, Newcastle-on-Tyne, “ Im- 
rovements in roasting small or disintegrated pyrites.”—etitions recorded 
7th May, 1858. . . 

1105. Joux Hieerxs, Oldham, L hire, “‘ Impr in preventing 
explosions in mines, and in the machinery or apparatus employed therein.” 

1107. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Improvements 
in the t t of sulphate of alumina, and in obtaining alum.” 

1109. SamvueL Hiees, jun., Penzance, Cornwall, ‘‘ Improvements in miners’ 
safety lamps.”— Petitions recorded 18th May, 1858, 

1111. Jeremian Brows, Smethwick, Staffordshire, ‘‘ Improvements in the 
manufacture of iron, and in rolling iron and steel, and in machinery to 

be employed therein.” ; 

1113. Westen MacNavent, Manchester, and Water Ricnarp CritcuLey, 
Salford, Manchester, “‘ Improvements in the manufacture of copper or 
other metallic rollers or cylinders for printing fabrics, and in apparatus 
connected therewith.” 

1115. James BorroMuey and ALEXANDER HENNAH MartTIN, North Bierley, 
near Bradford, Yorkshire, ‘‘ Improvements in means or apparatus em- 
ployed in weaving.” 3 ‘ 

1117. CHARLES MippLeToN Kernot, West Cowes, Isle of Wight, “ Im- 
provements in distilling shale, boghead, and other mineral matters.” 

1119. WiLLiAM Francis SNOWDEN, Longford, Gloucestershire, “‘ An improved 
construction of chaff and litter cutting machine.” 

1121. MicuaEL Henry, Fleet-street, London, ‘ Improved apparatus for 
communicating, or transmitting, or producing fac-simile copies of dis- 
patches, intelligence, or messages, or characters, drawings, or devices.” — 
A communication.—Petitions recorded 19th May, 1858. 

1123. Martin Brun, Vienne, France, ‘* Improvements in dyeing.” 

1125. HENRY BRIERLY, Manchester, ‘‘ Improvements in mules for spinning.” 
1127. James BoypeuL, Gloucester-crescent, Camden Town, “ Improvements 
in machinery for propelling vessels.”—2’elitions recorded 20th May, 1858. 
1129. Tuomas SETTLE, Bolton-le-Moors, Lancashire, ‘* Certain improve- 
ments in hinery or app for preparing, slubbing, and roving 

cotton and other fibrous materials.” 

1131. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampstead, 
Middlesex, *‘ Improvements in machinery for making bolts.”—A commu- 
nication, 

1133, Joun ApaMsoN, St. John-street-road, London, “ Improvements in 
the manufacture of parts of gas meters.” 

1135. JAMES ApreRLY and WILLIAM CLIssoLD, Dudbridge, Gloucestershire, 
“« Improved hi for densing wool and other fibrous substances.” 

1137. James Snow, Victoria-grove West, Stoke Newington, Middlesex, 
“ Improvements in the manufacture of paper used for letter press, litho- 
graphic, and copper plate printing, and for other purposes,”— Petitions re- 
corded 21st May, 1858. 

1139, Joun Etce and James Caamrion, Manchester, “ Improvements in 
parts of machinery used in preparing and spinning cotton and other 
fibrous substances.” E 

1141. James Ronan, Liverpool, “ Improvements in dressing hemp, flax, 
and other fibrous materials.” 

1143. Epwarp Tuomas Hueues, Chancery-lane, London, ‘‘ Improvements 
in hinery or apy serving the purposes both of saponification and 
of decomposing neutral fatty substances into fatty or oily acid and glyce- 
rine.”—A communication from Jean Boullenger and Louis Jacques 
Martin, Paris. 

1145. Freperick Georck Unperuay, Wells-street, Gray’s-inn-road, and 
Josian LaTimMeR CuArk, Haverstock-hill, Hampstead, London, ‘‘ Im- 
provements in cocks or taps, and in apparatus for flushing.” 

1147. Joun Henry Jonxson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in curtain rods.”"—A communication from Jules Antoine Pelosse. 

1149. AsTLEY Paston Price, Margate, Kent, “ Improvements in the treat- 
ment of certain zinc ores and compounds of zinc, and in the manufacture 
of zinc and oxide of zinc.” 

1151, Apotpnus ELLisseN, Throgmorton-street, London, ‘‘ Improvements 
in signalling in railway trains.” 

1153. GgorGE FREDERICK PARKE, Lower Smith-street, Clerkenwell, and 
Jamss Briant, Curtain-road, London, “ Improvements in bonnets.”— 
Petitions recorded 22nd May, 1858. 

1155. Ricnarp Lonepen Hartrersizy, Keighley, Yorkshire, ‘ Improve- 
ments in looms for weaving.” 

1157. MontaGvE Stevens, Holywell, Flintshire, “ Improvements in machi- 
nery for pulping straw and other vegetable fibres.” 

1159. Wiasam Haroprse, Forest Hill, Kent, ‘‘ Improvements in revolver 
fire-arms.”—Petition recorded 24th May, 1858. 

1161. Prince ANTOINE GALITZzIN, Serce Sovscnxorr, and Prerre Em- 
MANUEL GuERINOT, Paris, “‘ An improved apparatus intended to prevent 
boats or ships to be destroyed and sunk when running full against each 
other.” 

1163. WintiAM Wester, Jefferson Co., Washington, U.S., 
machinery for the propulsion of vessels,” 

1165. WitLiAM Wenster, Jefferson Co., Washington, U.S. “ An improved 
method of ing vessels.” 

1167. CHARLES FREDERIC VASSEROT, Essex-street, Strand, London, “ An 
improved construction of rails for fences and gates.””—A communication 
from Grassin-Baledans, of Arras (Pas de Calais), France. 

1169. Grorez ALTon and Joun Fernis, Derby, Derbyshire, ‘‘ An improve- 
ment in the construction of steam boilers and other vessels capable of re- 
sisting pressure, and in the manufacture of plates for the same.” 

1171. Joux CouraGe, Horsleydown, Surrey, “ Improvements in furnaces 
for smelting and calcining.” 

1173. Rovert Caristoruer Witty, Mitcham, Surrey, “ Improvements in 
jamespe ne | ships of war and land batteries and fortifications from injury 

rom shot and other projectiles.”— Petitions recorded 25th May, 1858. 

1175. Rosert Hawkins Nicnois, St. Michael’s-hill, Bristol, * Improve- 
ments in taps or cocks for drawing off ale or other liquids.” 

1181. Gkorgt CHEADLE, Wolverhampton, *‘ A new or improved flooring 





























“ Improved 


cramp.” 

1183. Wintiae Cowax, Edinburgh, N.B., ‘“‘ Improvements in machinery or 
apparatus for disengaging horses from in cases of accident.” 

1185. Micuar, Henry, Fleet-street, London, “ A new or improved fabric 

improved sewing and stitching hine, especially applicable for 

manufacturing the same.”— A communication from J. Imbs., 

1187. James Stvaat, Sly Kate’s-hill, Chatham, Kent, ‘ An improvement in 
distilling asphalte, pitch, tar, and other bituminous substances.” — Petitions 
recorded 26th May, 1858. 








Patents on which the Stamp Duty of £50 has been Paid. 


1274. Gronaz Grex, Mile-end-road, London,—Dated 4th June, 1855. 

1297. Wiutiam Barnes, Coverdale-terrace, Hunter’s-lane, near Birmingham. 
—Dated 6th June, 1855. 

Be Uriah Lang, Regency-square, Brighton, Sussex.—Dated 20th June, 


1273. Epmunp Morewoop and GrorGE Roeers, Enfield, Middlesex.—Dated 
4th June, 1855, 

. Pater Aveustin GopEFRoy, King’s Mead Cottages, New Northb-road, 

Isli ton, London. —Dated 4th June, 1855. 

es meen Exey, Broad.street, Goiden-square, London.—Dated 4th 

une, ‘ 

1300. Joy Buxcur, Springfield, Linlithgow, N.B.—Dated 7th June, 1855. 

: na ery Horrer, Houghton-le-Spring Ironworks, Durham.—Dated 

) 4204. Jamns Rosentsox, Ardrossan, Ayrshire, N.B.—Dated 6th June, 1855. 
1343. Haxay Winuiam Fogp, Gloucester.—Dated 12th June, 1855. 





1295. Henry Nunn, Mabledon-row, Burton-crescent, New-road, London.— 
Dated 6th June, 1855. 
=. Joun Ramsbottom, Longsight, near Manchester.—Dated 7th June, 


855. 
1355. GrorcE ARTHUR BippeEtt, Ipswich, Suffolk.—Dated 13th June, 1855. 


Notices to Proceed. 

154. WiuL1amM Spence, Chancery-lane, London, “An improved pot for 
chimneys and ventilation."—A communication.— Petition recorded 28th 
January, 1858. 

164. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in apparatus for measuring water, gas, and other liquids.”—A communi- 
cation from E, A. Chameroy, jun. 

168. Herpert WiLLiAM Hart, Birmingham, “ Improvements in regulating 
the pressure of gas. "—Petitions recorded 29th January, 1858. 

172. Joun Newline, Park-street, Grosvenor-square, London, “‘ An improved 
truss for hernia.” 

175. Tuomas Taytor, sen., Tuomas TayLor, jun., and Henry Newson, 
Manchester, and Henry Spencer, Rochdale, | hire, ** Imp 
in steam engines and apparatus connected therewith.”— Petitions recorded 
30th Jenuary, 1858. 

179. JAMES ALEXANDER Mannine, Inner Temple, 
ments in the manufacture or production of manure, 

180. Geornex BartuoLomew, Linlithgow, N.B, “‘ Improvements in horse- 
shoes, and in attaching the same to horses’ feet. 

182. WittiaM Epwarp NrwrTon, Chancery-lane, London, “ An improved 
clasp or fastening for joining the ends of belts or bands.”—A communi- 
cation.—Petitions recorded Ist February, 1858. 

187. Wituiam Cantwrient Hotmes and Witt1AM HouninsneaD, Hudders- 
field, Yorkshire, ‘‘ Improvements in the manufacture of gas, and in the 
apparatus employed thereiu.” — Petition recorded 2nd February, 1858. 

197. Ernest Francois DitLace, Boulevart Poissonnier, Paris, ‘* Improve- 
ments in machinery or apparatus for raising, forcing, and exhausting 
fluids, air, and gases."—A communication from the said Society or Com- 
pany.— Petition recorded 8rd February, 1858. 

203. Josepn Harrison, Brailsford, Derbyshire, “Improvements in appa- 
ratus for making cheese.” 

209. Groner Bertram, Edinburgh, and WiLL1AM McNiven, Polton Mill, 
Lasswade, Midlothian, ‘‘ Improvements in the manufacture of paper.”— 
Petitions recorded 4th February, 1858. ‘ 

216. James Weucu, Southall, Middlesex, “‘ Improvements in railway and 
other carri:ge brakes.” : 

217. Sir Cuartes Suaw, Chapel-place, Cavendish-square, London, ‘ Im- 
provements in constructing moveable or field batteries.” 

219. SamvuEL Dyer, Bristol, ‘‘ Improvements in the method of reefing, 
furling, and securing all the sails of ships or vessels."”—/‘etitions recorded 
5th February, 1858. 

293. GrorGe Davis, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in the preservation of meat and other animal and also vegetable sub- 
stances.”—A communication from C. M. G. Magneval, Lyons, France.— 
Petition recorded 6th February, 1858. 

230. Pierre Simon MeERovx, St. Denis, France, ‘‘ Improvements in fire-bars 
and grates for furnaces or other fire-places,” 

234. WiLtiAM Epwarp Newrow, Chancery-lane, London, *‘ Improved machi- 
nery or apparatus for breaking stones, minerals, and other analogous sub- 
stances.”—A communication from Leon Busquet, Paris — Petitions recorded 
8th February, 1858. 7 

239. WiLLIAM Brown and CHARLES NEALE May, Devizes, Wiltshire, “ Im- 
provements in sluice valves.” ’ : é 

242. Evan Letou, Manchester, “ Certain improvements in carding engines 
for carding cotton and other fibrous materials.”—Vetitions recorded 9th 
February, 1858. . . 

247. Georcs Ricuarpvson, Copenhagen-street, Islington, and Winiuiam 
Ricnarpsox, Ranelagh-grove, Pimlico, London, ** The construction of 
three-wheeled carriages, and omnibuses so constructed, to called 
* first-class omnibuses,’”— Petition recorded 10th February, 1858. 

278, Epwarp Danie. J , Wilmington-square, London, “ An improved 
construction of chronometer cases.”—Petition recorded 13th February, 1858, 

287, GrorGe Linpsty Buytu, Derby-street, Parliament-street, London, 
** An impr t in the facture of manure from sewage waters and 
other fluids containing ia or nitrog matters.” — Petition recorded 
2 ‘ebruciy, 1858. 

900 Jamas Epwarp Boyp, Hither Green, Lewisham, Kent, “ Improve- 
ments in lawn and grass mowing machines.” — /’etition recorded 17th 

‘ebruary, 1858. 

on nee BuRKE, Upper Thames-street, London, “ An improvement in 
applying iron tubes to locomotive and other tubular steam boilers.”—A 
communication, — Petition recorded 6th March, 1858. 

577. DANIEL Harris, Massachusetts, U.S., “‘ A new and useful or improved 
sewing machine.”—/’etition recorded 20th March, 1858. 

687. FreDERICcK Epwakps, Hillfields, and Wit.iam Epwarpbs, Howard-street, 
Coventry, ‘‘ Improvements in weaving.” 

688, Henry Narter, Hyde-road, Ardwick, Manchester, ‘ An improved 
process in the production of volatile oil of resin.”—Petitions recorded 31st 
March, 1858. 

711. WILLIAM CrowLEy, Newport Pagnell, Buckinghamshire, “ Improve- 
ments in combining and working ploughs.”—Pelition recorded 3rd April, 
1858. eae Bie 

860. EvGENE Deroay, Quai de I’ Horloge, Paris, ‘‘ Improvements in instru- 
ments and apparatus applicable to photographic purposes,”—/etition ve- 
corded 20th April, 1858. 

983. SAMUEL ErcuELLEs and ABRAUAM CONSTERDINE, Nottingham, and 
SamvEL CaTTELL, Radford, Nottinghamshire, “ A reversing water tube 
iron to work with single blast or double blast, as occasion may require, 
and an arrangement of water tube irons and parts connected therewith.” 
—Petition recorded 3rd May, 1858. 

989. Joun Swain, Hyde, and Martirew Swaiy, Dukinfield, Chester, ‘ Cer- 
tain improvements in metallic pistons.”—/etition recorded 4th May, 1858. 
1006. Joseru WurtLey, Leeds, Yorkshire, “‘ Improvements in the manufac- 
ture of iron, which improvements are also applicable when obtaining other 

metals from their ores.” 

1008. Epwarp Joun Scort, Glasgow, Lanark, N.B., “‘ Improvements in the 
manufacture of boots and shoes.” 

1016, Henry Jackson, Park-street, Leeds, “Improvements in machinery 
for dressing and cleaning flax, hemp, and other fibrous substances re- 
quiring like treatment,”— Petitions recorded 6th May, 1858. 

1018. Josera Bunnetr and Josern George Bonnett, Deptford, Kent, 
“ Improvements in steam engines.” 

1024. James Joun Fievp, Paddington, London, “ Improvements in 
evaporating or in extracting moisture from liquids, and from substances 
in a liquid state, and in apparatus to be employed therein.”—/etitions re- 
corded 7th May, 1858. 

1078. Rosert Hiswor, Preston Pans, Haddington, N.B., “ Improvements in 
machiuery or apparatus for dressing or cleansing and separating grains 
and seeds.”—Petition recorded 13th May, 1858 

1115. James BorroMLry and ALEXANDER Hennan Martin, North Bierley, 
Bradford, Yorkshire, ‘‘ Improvements in means or apparatus employed in 
weaving.” —Petition recorded 19th May, 1858. 

1133. Jonx Apamson, St. John-street-road, London, ** Improvements in the 
manufacture of parts of gas meters.”—Petition recorded 2st May, 1858. 
1149. AsTLey Paston Price, Margate, Kent, “‘ Improvement in the treat- 
ment of certain zinc ores and compounds of zinc, andin the manufacture 

of zinc and oxide of zinc.”—Petition recorded 22nd May, 1858, 





London, “ Improve- 














And notice is hereby given, that all persons baving an interest in oppos- 
ing any one of these applications are at liberty to leave particulars in writing, 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazeite (and of 
the Journal) in which this notice is issued. 


blished di the 
List of Spectieations, Put is ved Guring week ending 


2726, 10d.; 2730, 7d.; 2733, 6d. ; 2734, Od. ; 2738, 10d.; 2739, 3d.; 2740, 
6d. ; 2743, 4d. ; 2745, 3d ; 2746, 3d,; 2747, 3d. ; 2748, 10d.; 2749, 1s. 4d. ; 
2750, 7d. ; 2751, Gd. ; 2752, 5d.; 2754, 3d.; 2756, 3d.; 2757, 1ld.; 2758, 
1s 9d., 2759, 10d. ; 2760, 1s. 2d,; 2761, 3d.; 2762, 10d.; 2763, 3d. ; 2764, 
6d. ; 2795, 8d. ; 2766, 3d. ; 2767, 3d. ; 2768, 7d. ; 2771, 3d. ; 2772, 4d. ; 2773, 
3d. ; 2775, 1s. 1d.; 2779, 3d.: 2780, 3d.; 2781, 3d.; 2783, 7d. ; 2784, 10d.; 
2786, 3d. ; 2788, 5d. ; 2789, 3d. ; 2790, 3d. ; 2791, 3d.; 2792, 3d. ; 2793, 3d.; 
2795, 3d. ; 2797, 3d. ; 2800, 3d.; 2802, 1s. ; 2803, 10d, ; 2804, 3d, ; 2805, Od. ; 





2806, 3d. ; 2809, 3d. ; 2810, 10d. ; 2812, 3d.; 2813, 3d. ; 2815, 3d.; 2817, 4d.; 
2818, 3d. ; 2819, Od. ; 2820, 9d. ; 2821, 1s. 4d. ; 2823, 3d. ; 2825, 4d. ; 2826) Sd. ; 
2843, 3d. 

*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr, nett Woodcroft, 
Great Seal Patent Office. 


Gas Recutators.—We have had submitted to us, by Mr. Charles 
Esplin, a gas regulator of small dimensions (1}-inch diameter by 
1j-inch high,) upon a new principle, especially adapted for street 
lamps, by which the pressure of the gas is propus:d to be kept uniform 
at the burner, however it may vary in the street main. If this can 
be inexpensively done, and which there seems no reason to doubt, we 
think the apparatus well worth the attention of all companies who 
have contracts with towns and parishes, 





ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents.) 


Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing Boilers, Fittings, * i 
2961. AxtuuR VANDELEUR, Royal Arsenal, Woolwich, “ Fire-places and 
passages for air of air-furnaces.”—Dated 23th November, 1857. 

This invention cannot be described without ref to the drawings. 
The patentee claims, a peculiar reverberatory arch ; a peculiar fire- 
grate for large furnaces ; anda general arrangement for making the air 
pass down through the green coal. 

2965. Witi1aM Brxxs, Victoria-grove, Brompton, “Treatment and applica- 
tion of surcharged or superheated steam.”—Dated 28th November, 1857, 

The object of this arrangement is to surcharge or superheat the 
steam, by passing it through a pipe or pipes arranged in the flues of the 
boiler, and afterwards to deprive the steam of the excess of heat by 
causing it to circulate through tubes, pipes, boxes or chambers immersed 
in the water of the boiler. The steam having given out its superfluous 
heat, which is employed as an auxiliary generator, then enters the 
steam dome, and from thence passes to the cylinder of the engine, which 
it enters in a comparatively dry state, and deprived of that excess of 
heat which accompanies surcharged or superheated steam.—Not proceeded 
with, 

2974. Prerre AmBRoIsk Monten, Paris, “ Motive power.”—Dated 30th 
November, 1857. 

This improved motive power is obtained from springs or blades of 
steel or iron which are supported at their extremities by wheels fixed on 
an angle to which rotary motion is to be communicated, and also at 
their centre to a central wheel also fixed on the same axle. The action 
of the springs puts the central wheels and therefore the axle in motion, 
which is kept up until brakes or other controlling agents are applied to 
stop or reduce its speed,.—Not proceeded with. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma. 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥c. 

2069. Jostru Garpner, Ricnarp Ler, and Henry Groner Prance, Liver- 
pool, ** Self reefing sails.”—Da‘ 30th November, 1857. 

To. apply this invention to (say) top sails, below or on front of the 
top sail yard there is a roller or supplementary yard, which revolves in 
suitable bearings connected to the top-sail yard. The centre of the re- 
volving suppl tary yard is Pp i by a fast sheath or pulley, 
which is grooved on the face or edge, and to which one end of a line or 
chain is made fast when the yard is resting on the cap; the other end 
of the line is then carried up to the mast head, where it may be made 
fast, or passed through a sheath hole or block, and thence carried down 
to the deck, where it is made fast, Then hoist the yard to the mast 
head by the haulyards in the usual way; wind on to the pulley of the 
revolving yard the slack of the line which is attached to it; take the 
top sail which has the centre cloth removed down to the close reef, or a 
little below ; bend it on to the revolving supplementary yard, and then 
attach it to the lower yard by the sheets in the usual way. By this 
arrangement it will be seen that, when the top-sail yard is lowered down 
by the haulyards in the usual way, the revolving yard is turned on its 
longitudinal axis by the unwinding of the rope or chain from the fast 
pulley on its centre, and the sail is wound round the roller as the yard 
descends,— Not proceeded with. 

2973. Joun PALMER De LA Fons, Carlton-hill, St. John’s Wood, London, 
“ Apparatus for retarding omniduses and other carriages.”—Dated 30th 
November, 1857. 

The skid or pan is made, according to this invention, in two parts; 
the upper part is made with a curved upper surface, on to which the 
wheel runs when the skid is used. This part of the skid has two lugs or 
projections, one on either side at the back end thereof, between which 
the wheel enters. The skid has also two other lugs or projections, with 
holes through them corresponding with holes in like projections formed 
on the other part of the skid, which is formed to fit the part first men- 
tioned. The skid has one end of a Jover fixed to it, and it is attached to 
a drag chain in like manner to the other skids or pans. The lever at 
the other end comes conveniently to the foot board, so as to enable the 
conductor to depress such part of the lever by his foot, or otherwise, 
when it is desired to lift the skid off the ground, and the back or upper 
end of the lever is continually pressed on by a suitable rod so long as 
the skid is required to be out of use, the rod being fastened or locked in 
position, so that the unlocking of the rod allows the skid to descend to 
the ground.— Not proceeded with. 

2986. Tomas JEFFERSON Tilomrson, Greenwood-park, Newry, Ireland, 
“ Apparatus for lighting railway trains with gas.”—Dated Ist December, 
1857. 

This invention consists in the use of compressed gas for lighting railway 
trains, the apparatus employed consisting, First, of a self-adjusting appa- 
ratus for reducing the pressure of the gas from a high pressufe to a 
standard low pressure before entering the pipes of the carriages; 
Secondly, a coupling apparatus for conveying the gas from one carriage 
to another; Thirdly, hanical g for keeping the lights 
in carriages supplied with gas when they are detached from a train; 
Fourthly, a method of filling the train gas-holders at different railway 
stations. First, as regards the self-regulating apparatus above-mentioned, 
it consists of a diaphragm valve or valves formed of flexible material, 
such as vulcanised india-rubber. A rod or spindle passes through the 
centre of this said valve, and works in a suitable guide at top and bottom 
thereof. The lower end of the aforesaid rod is attached to a cock or 
equilibrium valve in connexion with the compressed gasholder, Thus, 
when the gas from the high pressure gasholder enters the box of the 
regulating apparatus quicker than it is consumed by the lights in the 
train, the pressure becomes increased, and consequently raises the afore- 
said flexible valve and shuts off the cock or valve communicating between 
the compressed gasholder and the regulating apparatus, the said cock or 
valve remaining shut until the pressure in the regulating apparatus is 
reduced, when the aforesaid flexible valve falls, thereby opening the cock 
or valve and again allowing the compressed gas to enter the regulating 
apparatus. Should anything occur to prevent the valve apparatus in the 
regulating box working properly, by which the gas in the regulating box 
and pipes would gain the same pressure as the gas in the compressed 
gasholder—which said pressure would destroy the equilibrium of the 
lights or burst the flexible pipes—to guard against this, a valve is placed 
at the top of the aforesaid regulating box, which rises at a pressure a 
little above the required working pressure of the gas in the said box. 
The aforesaid valve is connected by a rod to another valve in the re- 
gulating box, the second or last mentioned valve being placed at the 
entrance of the pipe leading from the aforesaid box to the carriages. 
The rising of the valve situate at the top of the regulating box (by the 
extra pressure) shuts the valve which is at the entrance of the aforesaid 
pipes, and thus prevents the extra pressure extending through the pipes 
leading to the carriages. Above that valve which is situate at the top of 
the regulating box, the patentee proposes to place a whistle, to give notice 
to the guard or attendant of the train of the escape of gas The 
aforesaid regulating valve box may be placed in the guard's van, or in 
any other carriage with which the gasholder is in combination. Another 
feature in this invention consists of an arrangement for keeping the 
lights in the several carriages supplied with gas, when said carriages are 
temporarily detached from a train. This he proposes to effect by the 
following means :— Under any of the seats, or in any other convenient 
and suitable position in or about a carriage, he places a flexible bag 
which holds sufficient gas to supply the lights for ten or fifteen minutes 
while the carriages are detached from the high pressure holder. This 
bag is intended to be so arranged as to collapse at a pressure of from 
one to two inches of water when a carriage is attached to a train, and 
when so attached the pressure in the pipes will be equal to or above 
three inches of water, q' ly infiati the bag; but when a 
carriage is detached from a train, the above mentioned pressure being 
removed, the bag will gradually collapse, thus supplying the b in 
the different compartments of the carriages until it is again coupled toa 
train. The filling of train gasholders at railway stations may be effected 
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by having stationary gasholders of any ient form filled with gas 
by means of pumps. In these holders the gas is to be compressed to a 
greater pressure than that used in the train gasholders, thereby always 
supplying the train gasholders with gas up to their working pressure. 
When the railway gasholder is full to ite working pressure, any extra | 
pressure opens a valve, and gives notice by means of a whistle attached | 
to the valve to shut off the gas. 





for propelling ships or ve Js,"—Dated : 2nd December, 1857. 
This system of propelling js carried out in practice by fitting in the 








stem of the ship or vessel an arrangement of folding or hinged pro- 
peliers or reciprocating floats, These propellers may be arranged in | 
various ways, but it is preferred to make each of them in the form of | 
a pair of semicircular discs, hinged in each instance one on each side 
of a longitudinal reciprocating bar which works out into the water, 
through the stern or quarter of the ship. This bar is caused to | 
reciprocate longitudinally, either by the direct action of the piston of | 
a horizontal steam cylinder, or by a crank or other mechanical mover, 
and the portion which actually works in the water has upon it two or 
more of the divided propellers, so fitted with stops, that when the bar is 
traversed in a direction opposite to the ship's motion, the divided 
propellers stand firmly at right angles to the axis of the bar, and thus 
present efficient propelling surfaces to the water; whilst on the return 
stroke in the same direction as that of the ship’s motion, the hinged 
portion of the propellers fold over, and present the least possible re- 
sistance to the water.— Not proceeded with, 





street, Westminster, ‘ Improveme nts in the manufacture of wagons and 
other vehicles 8, applicable to the transport of troops and military and 
other stores on land and water.”—Dated 2nd December, 1857. 

The bodies of carriages are made according to this invention of cor- 
rugated sheet metal, or of sheets of metal with longitudinal or other 
depressions or cavities on one side, and consequent projections or con- 
vexities on the other side, such projections or convexities not proceeding 
to the edges of such sheets. The invention also includes other features 
which cannot be described without reference to the drawings, 





Crass $.—FABRICS 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 


piled fabrics, or of mosaic or tesselated textile ‘and other fabrics."—Dated 


17th Nove mbe r, 1857. 
The first part of this invention relates to new piled and mosaic or 


mosaic textile fabrics made as follows:—The patentee saturates and 
rather thickly coats, covers, or surrounds threads or yarns with any 
ahesive or other suitable substance, or material, or compound in a | 
solvent or liquid state, sometimes colouring the liquid or dissolved sub- | 
stances of the same colour with that of the threads or yarns they | 

| 

| 











surround, preferring to use in most cases such as are pliable when in a 
non-liquid or non-soluble state, or when deprived of their solvents, or 
when dry, Gelatine, gum, gutta-percha, caoutchouc, pigment, resin, 
bitumen, pitch, asphalte, tallow, drying oil, sugar, and skins of animals, 
or such parts thereof as are soluble, are some of the chief of the sub- 
stances required to use, either separately or combined, when in solution 
or in a liquid state, for the purpose described. After so preparing | 
threads or yarns, and drying them sufliciently, he lays them side by side 
longitudinally and sets them to pattern, or not, as may be required, in 
any suitable apparatus, He next heats and presses them together, and 
cuts them into slices transverse ly at their ends, and “such slices are 
then the complete fabri He provides a pile on one or both sides 
by dissolving the adhesive substance which is at or near the surface, and 
Or he sometimes merely varnishes or oils the | 








separating the yarns, 
fabric. V arious modifications of the foregoing mode of manufacture are | 
included in this specification, and the apparatus employed is described 


and represented in the drawings. 


ture upon circular frames of a fabric suits _ for pettic oats, &¢.—A com- 
munication — Dated 17th November, 1857 
The object of this invention is the cemmteinadiei upon circular looms 
or frames, of knitted petticoats or knitted fabrics with sheaths, bands, or 
stripes in plain or close knitting, to form slides or cases, when required, 
for the introduction of, or for containing strips of steel, whalebone, cane, 
or other stiffening agent. In order to produce upon circular frames a 
fabric with alternately open work and plain or close work, to form the 
band, stripe, or sheath, several means may be adopted. First: one or 
more needles may be removed from the needle bed. Second: one or 
more needle barbs may be closed. ‘Third: a presser wheel may be so 
divided as to produce at given intervals open work and plain or close 
stripes or bands. ‘To work upon a circular frame with two loop wheels 
(inailieuses) the patentee retains one only with its presser, the presser 
wheel of the other answers as a pattern wheel, the divisions in which 
produce the open and the plain ov close work, If the frame has four 
loop wheels the patentee retains three, and replaces the fourth by a 
pattern wheel, In these two cases he works by alternating, that is to 
say, he makes a portion of close work with the three loop wheels, then 
uses the pattern wheel and makes three or four rows of open work, and 
soon, If there are six loop wheels he retains four, and substitutes for 
the two others two pattern wheels; he can then work without alternating, 
that is, without raising at intervals the two pattern wheels, When the 
fabric is removed from the frame it is split in the direction of its length, 
and divided transversely according to the fulness required. In order to 
form the cases for receiving the stiffening agent in an ordinary knitted 
fabric, very light fabric only need be produced, a thread being added at 
intervals to form the sheath or case. By the same means a knitted 
fabric is formed upon circular frames composed of open snd close work 
alternately, and the kind of fabric will be found particularly suitable for 
curtains, furniture, caps, sleeves, &c, This invention also includes the 
manufacture upon circular frames of petticoats in which the loops are 
carried over. For this purpose the inventor has contrived the following 
apparatus, to be applied to circular frames. ‘This apparatus consists 
chiefly of two wheels, one of which wheels is furnished with projections, 
Each projection is hollowed out to receive a needle as it revolves, and the 
rims of the wheels are formed with curved or hooked teeth, each of 
which takes hold of and moves a needle as it revolves. ‘The latter 
wheel is placed above the needles like a presser wheel over their barbs; 
the former is placed under the needles near the sinkers, the pi ojections 
on it corresponding in their distance apart to the teeth on the upper 
wheel. The action is as follows :—One of the projections of the lower 
wheel raises a needle with a loop upon it; one of the teeth of the upper 
wheel then takes up this needle and passes the head of it on to the head | 
of the adjacent wheel, which has also a loop upon it; the loop from the | 
lower needle is then pushed on to the upper, which consequently has the | 





two loops upon it. 
Joun TINKER, Staleybridge, Chester, ‘ Sizeing matter.”"—Dated 18th | 
November, 1857. 

The inventor proposes to use a compound or mixture of whiting, china 
clay, pipe clay, plaster of paris, or similar mineral substances, with sea 
weeds, or other vegetable or animal matters having a glutinous substance. 
— Not proceeded with. 
atus to be applied to 
-A communication,— 






looms for producing figured fabrics of “all kinds 


Dated 18th November, 1857. 
The object of the present invention is to compose an arrangement 


combining the advantages of the Indian spooling with economy in 
the cost of workmanship. The base of the invention consists in 
a spooling mechanism in which the spaces lost by the courses of the 
shutt'es are got rid of, so that supposing a piece of stuff to be figured 
ie forty inches wide, as in the former instance, instead of employing five 
shuttles, or in other words losing one-half of the breadth for spooling, 
more than 200 shuttles may be introduced, and the entire breadth may 
be spooled. ‘To obtain this result in the first place, tho shuttles are 
ranged in their batten to stand parallel to the threads of the warp, and 
to move laterally across the warp; and, Secondly, these shuttles, what- 
ever may be the breadth of the group of figure threads, and the number 
of threads of which they are composed, require a very trifling space for 
their course, and which space remains always the same whether one or 
100 threads are to be interwoven, This novel result arises from the cir- 
cumstance that the threads of each group at the moment of interlacing 


2809. 


present a triangular aehen, and that the little shuttle is introduced at 
the apex of the triangle, which is all that it is required to traverse in 
order to pass its thread, and to take up its new position. The thread 
thus placed is pushed parallel to itself, by the action of the slay reed, 
and can spread over any required space by the closing up of the threads. 
This combination of means, which now for the first time allows of 
readily spooling without loss of space for the course of the shuttles, is, it 
will be seen, essentially new. The mechanical arrangements for carry- 
ing out the principle as above set forth may be variously modified. 


2895. Mason Boorn, Manchester, and James Farmer, Salford, “ Apparatus 


for stiffening, drying, and {finishing cotton, linen, woollen, and other 
woven fabrics.”—Dated 18th November, 1357, 

The patentees cause the goods to pass over a roller or rollers, by which 
starch or other stiffening matter is conveyed to them; from thence they 
are conducted over cylinders heated by steam or by other means, and are 
there dried sufficiently to receive another coating of stiffening matter, 
which is conveyed to them by roilers; they then pass over other heated 
rollers, so as to become suitably dried or conditioned for calendering, 
By another part of the machine the drying is subsequently completed by 
another set of heated rollers, and the goods are then ready to be plaited 
by the usual machinery. The alternate stiffening and drying above 
described may be repeated as often as desired. The invention also 
relates to methods of arranging or constructing parts of such machinery 
as above. The drying cylinders they place vertically, in series, and if 
steam be used therein, they adopt a peculiar construction for carrying 
off the water of condensation. This method consists in causing an 
aperture or apertures of a pipe or channel to be presented to the water 
at intervals, by the revolution of the cylinder, so as to allow it to pass 
therein, which water also forms a trap for preventing the escape of 
steam. The invention also consists in a method of admitting steam to 
the cylinders for this purpose. They form a space in the axle bearings, 
such space constituting a steam chamber, from whence the steam flows 
through suitable apertures. The invention also refers to the vacuum 
valves of drying cylinders: these they apply to the axles, or to the bear- 
ings or stands thereof, and connect them with suitable apparatus, so that 
the whole series may be opened during the revolution of the cylinders. 
The axles of these cylinders they also carry beyond the bearings, and 
apply the wheel by which they are driven on the outside. In order to 
regulate the quantity of stiffening matter delivered to the goods, they 
cause them to pass over a roller or rollers capable of adjustment in posi- 
tion, so as to bring the goods in contact with an increased or decreased 
surface of the stiffening roller. Another part of the invention relates to 
that description of finishing printed goods known as “ steaming,” the 
object being to prevent the water of condensation from dropping on to the 
goods; and this they effect by furnishing it with an outer casing, form- 
ing a space to which steam or other heating medium is admitted. 

Marc ANTOINE Francois MeEnNNoxs, South-strect, Finsbury, 
“Washing and drying apparatus."—A communication.—Dated 19th 
November, 1857. 

This invention consists of a perforated cylinder or drum, the ends of 
which are provided with covers. The drum is furnished in the interior 
with perforated partitions secured to an internal cylinder, so as to form 
chambers, having openings for the deposit or removal of the articles to 
be washed or dried. The apparatus is provided with an axis, on which 
it rotates, The washing liquid enters into the cylinder near the axis, 
through a pipe fitted with a stop cock, and passes out by centrifugal 
action through the holes in the drum, so as to wash the articles.—JVot 
proceeded with. 








2008. Davip MELvix, Glasgow, “ Apparatus for mannfacturing heddles or 





healds for weavin Dated 19th November, 1857. 

The patentee claims, First, the application of gearing by which the 
motion of the ribcords is proportioned to the number of clasps formed 
to the drum or drums giving off the ribeords, instead of to the take up 
drum. Secondly, the omission of the contrivances hitherto employed 
for raising the depressers when the braiding needles are moved outwards, 
or towards the great wheel, and the slight levelling of the points of the 
depressers, so as to be raised by the braiding needles themselves, 
Thirdly, the application and nse of a revolving wiper, acting by means 
of an antifriction roller, for moving the carriage bearing the braiding 
needles, Fourthly, the system or mode of mounting the great wheel or 
toothed ring upon a complete cylindrical surface, and the arrange- 
ment of mechanism for actuating the ring or tube which pushes the 
heddle eyes off the stud on which they are formed. 









2917. Joseru Denton, Pendleton, near Manchester, ‘‘ Looms.”—Dated 20th 
November, 1857. 





This invention relates to a previous patent dated 8th October, 1853. 
In the present improvements, instead of shifting the bowls on the star 
wheel to and from the centre, the patentee places them all in the same 
circle, but so arranged that they may move in and out sideways, so as to 
be in a proper position for acting as they revolve upon the lever which 
raises the boxes, the said lever having steps or indents, so that its length 
of motion may be greater or less, thereby raising the boxes to the 
heights required, the bowls or rollers being moved to and fro by means 
ofa lever acted upon by different lengths of pegs, studs, or projections in 
the lags or pattern chain, so that the right bowl may be placed over the 
right step in the shuttle box lever, thereby giving the latter as the star 
wheel and bowls move onwards the necessary motion for placing the 
desired shuttle box in its proper place. Or a lever acted upon by pegs 
may move the bowls one way, and spiral or flat springs move them the 
other. Or instead of forming steps or indents on the shuttle box lever, 
he may employ it plain, and make the steps or indents on the bowls, the 
to and fro motion of which is caused, as in the former example, by 
means of a lever, or by a level moving each bowl one way and a spring 
for moving it the other. By moving these arrangements he is not 
confined to any pattern, but is able to shift the shuttle boxes with ease 
and rapidity to any required extent, there being any suitable number of 
steps or indents on the bowls or lever corresponding with the number of 
shuttles required to be used, 


2927. Jean Manis Aveusts Evornr Fanart, Paris, ‘‘ Looms,”—Dated 21st 


November, 1857. 

The machine or apparatus described by the patentee allows of the 
weaving shawls and all figured goods on the system pursued in India, 
and can be employed in all reductions, It cannot be described without 
reference to the drawings. 


2928. James Wriaat, Alfred-place, Newington-causeway, ‘* Improvements 


in the mode of treating madder for printing, dyeing, and distilling 
purposes, and also in the preparation and treatment of silk, cotton, and 
woollen cloth for printing and dyeing.”—A communication,—Dated 21st 
November, 1857. 

The inventor mixes the madder to be used with water, and then 
subjects it to pressure. In some cases a minute quantity of sulphuric 
acid may be used with the water. The expressed liquid is collected, 
and after standing forms a jelly, which, again, upon standing still longer 
separates into a liquid and a partly solidform. The liquid being de- 
canted he washes the residuum, which, when mixed with gum, is ready 
for printing or dyeing. The liquid which runs from the jelly, if it 
contains an acid or alkali, he neutralises, and having raised it to a 
suitable temperature adds yeast to it, and allows it to ferment, after- 
wards distilling it in the usual manner. In order to obtain a deeper 
crimson colour than can be got from the last described preparation, 
he subjects the latter, that is the washed insoluble residuum, to the 
action of dilute sulphuric acid, and after a little time washes it 
clear of the acid. The product, when mixed with gum or other 
suitable thickening matter, is ready for dyeing or printing purposes. 
The spent madder remaining after being subjected to pressure he treats 
in the usual way with water, and obtains an extract. This extract he 
precipitates by any of the known methods. He then makes use of the 
precipitate by mixing it up with the jelly before mentioned, and treats it 
along with the latter in the way before described. In cases where cow 
dung is used in printing or dyeing, he proposes to employ as a substitute 
for the same a soluble phosphate. The process for treating the cloth is 
to immerse it in a weak solution of acetate of alumina. Then he passes 
it through a bath containing any soluble phosphate, washes it with 
water, prints with the colour, dries it, and then steamsit. If, however, 
it be thought preferable to use cow dung, then in order to get rid of the 
bad colour imparted to the cloth by the action of the said cow dung, he 
mixes the latter with a suitable proportion of water, and passes the 
mixture through a filter bed of charcoal, using the purified liquor to 
effect the purpose of the dung. He proposes also in the process of 
“steaming the cloth” to arrange that the temperature of the steam, 








when first admitted to the cloth, shall be below that of boiling wate, 
and afterwards increased to a higher temperature. He proposes also to 
effect “ top printing” with madder by the following method: —He makes 
use of the extract obtained from the jelly before mentioned, or that 
combined with the precipitate obtained from the spent madder, and 
mixes with it the proper mordant, reducing it to a proper consistency. 
With this he prints the cloth, steams, dries, and then washes it.—No¢ 
proceeded with. 

2933. ALFRED VINCENT NewTon, Chancery-lane, ‘Sewing machines,”—/ 
communication.—Dated 23rd Nov ember, 1857. 

This invention consists, Firstly, in feeding the fabric by means of a 
horizontally moving serrated slide arranged upon the under surface of 
the table; Secondly, in the employment of the device which feeds the 
fabric to flatten and place the loop of the thread in the proper position 
for receiving the needle; Thirdly, in the employment of a solid slide in 
the formation of the stitch; Fourthly, in serrating the foot which holds 
the cloth to the table, for the purpose of preventing the fabric from 
being carried back by the backward movement of the feeding device ; 
Fifthly, in flattening and holding the loop by means of a spring opera- 
ting as horizontal as shown; Sixthly, in feeding the cloth or fabric by 
the movement of the table; Seventhly, in placing and keeping the loop 
in proper position to receive the needle, by means of the movement of 
the table; Eighthly, in the arrangement and method of operating the 
vibrating needle below the table, for the purpose of forming the double 
loop stitch ; Ninthly, in feeding the cloth or fabric by means of a rocker; 
Tenthly, in the employment of a hinged hip in the formation of a stitch, 
These several features of the invention cannot be described without 
reference to the drawings. 

2938. GzorGE Lowry, Salford, Lancaster, ‘‘ Machinery for heckling flax and 
other fibrous materials.”—Dated 24th Nov ember, 1857. 

The First part of this invention is applicable to those heckling ma- 
chines in which the rollers for the sheets are made to approach and 
recede from each other, and consists in making the guides of the heckle 
bars elastic, so that when the roller or rollers have been moved to 
approach or recede from each other the elasticity of the guides keeps 
them in contact with the bearings or shafts of the rollers. The Second 
part of this invention consists in making the sheets of sheet heckling 
machines of metal, or of metal combined with leather, or other suitable 
material, the object being to avoid the stretching or elongating of the 
sheets. The invention consists, Thirdly, in the application of stays to 
the shafts of the rollers over which the sheets pass. The object of these 
Stays is to prevent the deflection of the said shafts. The stays may be 
connected to a rail extending from one frame side to the other, or they 
may be placed between the shafts, or otherwise constructed. ‘The last 
part of the invention is applicable to all neckling machines in which the 
strick holders are traversed from one end of the machine to the other, 
and consists in an improved construction of machinery for traversing 
the strick holders along the rails or trough. 

2943. Ropert WinuiaM, JAMES Apsott, and Daniel MiLLs, Blackburn, 
* Looms.”—Dated 25th November, 1857. 

This invention consists, Firstly, of an improved mode of raising two 
or more shuttles, The patentees employ gearing or change wheels from 
the crank or tappet shaft, for the purpose of giving motion to a pattern 
or tappet wheel, and also place on either of the aforesaid shafts a cam 
or eccentric, which gives an easy alternate motion to an arm or rod, 
which, when required, is pushed by a projection on the pattern wheel, so 
that its lower end may come in contact with an ordinary shuttle box 
lever and raise the shuttles, a catch being employed to hold them so 
long as is necessary, Secondly, of an improved method of disconnecting 
the tappets by means of gearing, so that the treddles may work at any 
required intervals. They employ the same gearing as in the former 
case, but have another circle of tappets or pattern projections acting 
upon a lever which gives motion to a bell crank lever, one end of which 
is connected to the sliding part of a clutch box, so that it may be either 
in or out of gear with the tappits as desired, 

843. Marc ANTOINE FRANCOIS MENNoNS, Paris, “Substitute for the pul- 
verised cotton and wool employed in ‘the mat ufacture of felted tissues, 
papers, and other fabrics."—A communication.—Dated 17th April, 1858. 

T he applicant employs the fibrous matters obtained by known pro- 
cesses from the filamentous plants in general, but preferably from the 
“aloes,” “ phormium,” “tenax,” “manilla hemp,” and the different 
species of the “agava." These fibrous products being obtained, and 
thoroughly dried, he reduces them to an impalpable powder by any 
suitable mechanical means, The dyeing of the pulverised matter to the 
required tint completes the operation.—Complete specification. 

919. AARON FAULKNER Emery, Massachusetts, U.S., “‘ Machine for sewing 
cloth or other material.”—A communication.—Dated 26th April, 1858. 

It is well known that ordinary chain stitch sewing can be readily 
unravelled or drawn out of cloth, by simply taking hold of, and pulling 
on one end of the thread. The object of the invention is to prevent the 
thread from being unravelled, and he accomplishes this by introducing 
into each loop of the chain stitch sewing an unlooped thread, whieh he 
terms a binding thread, it being drawn up against the cloth by the loops 
of the chain stitch sewing." —Complete specification, 








Tuomas Kaye, Grange Moor, near Dewsbury, ‘‘ Looms,”—Dated 30th 

ovember, 1857. 

This invention consists of a peculiar arrangement of certain apparatus 
for working or making sheds without the ordinary use of tappets or other 
similar modes heretofore practised. The patentee employs a conducting 
frame attached to the top or cap of the loom, of suflicient size to enclose 
a series of rising and falling hook eases, extending from side to side, and 
against the two cross or back bars, so that they hang just within the two 
front edges of the conducting frame. He also employs two slides, which 
extend across the front of the series of hook cases so enclosed in the 
frame, the one to slide on the upper part, and the other on the lower 
part of the frame. The two slides are supported and governed by a 
spindle attached to the back of each slide, The rising and falling 
motion is imparted to them by a double eccentric wheel, fixed on the end 
of the driving shaft of the loom, with two connecting rods from the 
wheel to the two spindles, The motion of the two slides is reversed, that 
is, as one rises so the other falls, and vice versa. He employs jacks above 
the healds as usual, and pulleys below each heald connected to two jacks 
above, and to three pulleys below the heald, so that three pulleys answer 
effectually the same as two jacks either above or below the heald. He 
also employs pulleys where the space provided is inadequate to that re- 
quired for the jacks tooperate. In connexion with two jacks above and 
three pulleys below the healds, he employs one of the hook cases enclosed 
in the conducting frame. Within each hook is enclosed a piece of metal 
hooked at each end, and vibrating upon an axis central between the said 
heoks, the axis being also the centre rivet of the hook case. There is a 
small spring fixed in the back part of the hook case to operate on one 
end of the hook, which spring tends to keep that end of the hook pro- 
jecting from the case, in order that it may come in contact with the 
slide on the upper part of the frame, which causes the hook case to rise 
with the slide, and the heald, to which it is connected, to fall, except 
when the other end of the hook is made to project from the case, by 
means of a back spring operating against the knuckle or projection in 
the hook when acted upon by pins or pegs in lags, or in a drum, which 
pins or pegs overpower the smal! spring (enclosed in the case) and 
reverse the position of the hook, in order to come into contact with the 
slide in the lower part of the frame, which causes the book case to fall 
with the slide, and the heald, to which it is connected, to rise. By these 
means rising and falling sheds are obtained according to the pattern 
pins or pegs in the “ lag” or drum. 

2977. CHARLES Goopykar, Leicester-square, London, ‘‘ Improvements in the 
manufacture of buoyant fabrics, which are applicable to the manufacture 
of garments, carpets, rugs, cushions, mattresses, bags, and various other 
useful articles,”—Dated 30th November, 1857. 

One plan of carrying out this invention consists of an improved mode 
of making a cellular fabric, in producing which two waterproof fabrics 
are combined together in such a manner as to leave a number of vacant 
spaces or cells between them. The inner surfa@es of one or both of these 
fabrics the patentee proposes to furnish with a coating of flock, hair, 
cork cuttings or dust, wool, or other animal or vegetable fibre, or some 
other similar or analogous material, which may be caused to adhere to 
the surfaces of the fabric, but which will, to a certain extent, project 
therefrom, so as to keep the surfaces apart, and the cells extended or 
bulged out, giving to the Pp d fabric hing of the appearance 
of quilting. By this means the cells are prevented from collapsing, and 
a certain quantity of air will always be kept therein, and will therefore 
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June 11, 1858. 
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render the compound cellular fabric buoyant. Another mode of making 
a cellular or buoyant waterproof fabric consists in attaching to the back 
of any suitable waterproof fabric a series of hollow air tubes, made 
also of some waterproof fabric or material, and arranged in any con- 
venient manner, either longitudinally, transversely, diagonally, or cross- 
wise. Another mode of producing a buoyant fabric consists in covering 
either one or both sides of any suitable waterproof fabric with a thick 
coating of cork dust, cuttings, or raspings, which may be made to 
adhere to the surface by first paying the same over with a solution of 
india-rubber, or some suitable elastic material, as in the former instance, 
A quilted fabric of a very buoyant charater, and yet very light and con- 
venient may be produced, by enclosing between two thin waterproof 
fabrics pieces of a fabric dusted over on both sides with cork dust or 
cuttings, or other light material, and in making garments suitable for 
life preservers from a fabric of this nature it will be found convenient 
to cut out the various parts of the proposed garment in pieces of a shape 
and size corresponding to the part of the person on which it is to be 
worn, 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implement 
‘Milis, &c. 

57. THoMAS Wuereter, Albion Works, Oxford, Apparatus for cutting 

turnips and other roots.”— Dated 27th Nov one all iat o7. 

This invention relates to various improvements in the details and 
general construction and arrangement of turnip cutters and root graters, 
pulpers, or slicers, and consists in casting the side or end standards in 
one piece, and of constructing the top hopper of cast-iron, with suitable 
side apertures for the escape of the dirt. The handles are fitted into 
sockets cast on the bed plate cf the machine, in place of being attached 
tothe legs. It is aiso proposed to use a circular front plate in com- 
bination with a conical cutting or reducing barrel. Another part of 
this invention relates to an improved construction or form of knives 
or reducers, and consists in making them of a gouged bell mouthed 
shape, whereby a better cut is effected. These knives may be attached 
to barrels by means of screws, or otherwise, with or without the aid of 
lugs on the barrel, whereby there is less liability of the machine be- 
coming deranged. When Moody’s barrel is used the inventor proposes 
to attach the knives without the aid of lugs, Another portion of the 
invention consists in combining the knives known as turnip cutters, as 
“ Gardner's” with Moody's barrel, or with flat dises, whether used for 
double or single action, either vertically or horizontally. Another 
arrangement of reducers consists in applying a pair of serrated vibrating 
rollers inside the main barrel, for the purpose of further reducing the 
shreds which have been first cut by the knives on the main barrel, such 
shreds failing inside the barrel, and passing between the internal rollers 
before they pass off to the shoot.—Not proceeded with. 

2978. JAMES Howarp, Bedford, “‘ Ploughs.”—Dated 30th November, 1857. 

The chief object of this invention is to construct wrought iron ploughs 
from a given weight of metal of greater strength than heretofore, For 
this purpose the patentee forms the beam of bar iron, with a doubl 
flange at the upper edge near the point, where there is the greatest 
strain upon the beam, both laterally and vertically, and this flange he 
tapers off at its opposite ends. With the same object he also constructs 
the frame of the plough of bars of iron, either ribbed or plain, in | 
place of the ordinary cast or wrought iron frame, or of the wrought-iron 
frame described in his patent, dated January 3lst, 1855. Between 
these wrought-iron bars, which form a kind of skeleton frame, he 
inserts the plough beam and the share neck or lever, and connects 
them to the beam and to each other, so as to ensure a proper amount of 
stiffness for the frame. 

2080. JEAN Baptiste Cony, Nantes, “‘ Improvements in the mannfacture 
of manure, and for the disinfection of animal and vegetable matters.”— 
Dated 30th Noven uber, 1857. 

Charcoal, animal charcoal, schist, coals, and French lignites have been 
heretofore used for the disinfection of animal matters, and for the 
manufacture of manure, but the residues arising from the distillation 
of Scotch schistoid ampelites (boghead coal) have not hitherto been 
utilised for the same purpose, but are now distilled in order to produce 
gas or mineral oils; but what the inventor wishes to patent is the 
application of these residues of coal, either in small pieces or in powder, 
specially to the manufacture of manure, and to the disinfection of blood, 
tiesh, fecal matters, urine, residues of the distillation of alcohol, and 
other animal and vegetable matters suitable.for manure, and lastly to 
the disinfection of gas used for lighting purposes. The gas is filtered 
through the pulverised boghead coal, and placed in vats with water, or 
simply in filters analogous to the charcoal filters used in sugar refineries, 

jun., Cornhill, and Wituiam Worny, Ipswich, ‘* Ap- 

paratas used when wen Be tilling, or cultivating land,’ ’—Dated 2nd 

December, 1557. 

For these purposes, when using two upright drums or barrels driven 
by steam or suitable power, such drums or barrels are geared together, 
though it is not essential that they should be, as one of the barrels or 


Flour 








2964. 


2966. Ropert TINDALL, jun., Fraserburgh, 





drums may run freely. These drums or barrels work with one or more 
drums or pulleys fixed or anchored at a distance. The endless rope of | 
wire or drawing tackle takes one or more turns around both the two | 
upright barrels or drums, and around the pulley or drum at a distance. 
The ploughs or other implements for tilling or cultivating the land are | 
arranged to be attached to the rope or tackle, and they carry apparatus 
for taking up the slack of the wire rope or drawing tackle, 





Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and | 
House Fittings, Warming, Ventilating, &c. | 
2958. SamuEL Bartow Wricut, and Henry Tomas Gree, Rugby, ‘ Ap- | 
paratus used in the manufacture of bricks, pipes, and tiles” Ds ate as 27th 
November, 1357. 

This invention has for its object improvements in those classes of 
machines used in the manufacture of bricks pipes and tiles where clay 
in a plastic state is expressed through orifices of a pug mill or other ex- | 
pressing machinery, and consists, First, in an improved manner of driving } 
and regulating the speed of the cutter which cuts the clay into lengths. | 
For this purpose the cutting instrument is driven by means of a friction 
strap or pulley, which receives motion from the steam engine or other 
motive power, and in order that the speed at which the cutting instru- | 
ment is driven may be regulated by the speed at which the clay is being 
expressed from the orifice of the pug mill, the cutting instrument is also 
putin connexion by means of cog wheels or otherwise with one of the 
rollers or drums around which the endless band turns, which receives 
the stream of clay as it comes from the orifice of the pug mill. The 
Second part of the invention consists in an improved instrument for 
dividing a stream of clay from a pug mill or other expressing machinery 
into lengths, This instrument consists of a wheel, the ends of the 
spokes of which nearest the periphery are formed of wires which form 
the cutters for dividing the clay; the portion of the spokes nearest the 
centre are formed of ash or other flexible material, so that they can 
spring sideways. This wheel is placed in such a position that the 
portions of the spokes which consist of wires pass through the stream 
of clay when the wheel is rotated, and the wheel is placed at such an 
angle across the stream of clay that the cut of the wires through the 
bottom of the stream is at right angles to that stream. Above and 
below the stream of clay there are guides fixed, which cause the wires 
while passing through the clay to deviate sufficiently from the plane of 
the wheel to make the wires cut in a plane at right angles to the stream 
of clay, Where the wires pass out of the stream of clay the clay is 
supported on each side of the wire by a frame with moveable sides, 
kept in position by means of springs of sufficient strength to support 
the clay during the exit of the wire, but which will permit the sides to 
spring open, and allows stones or roots to pass away, which would other- 
wise break the wires should the wires meet with such obstructions. The 
stream of clay, after leaving the endless band, is supported by perforated 
pallets, and water is caused to percolate through the perforations in 
order to prevent the clay adhering to the pallets, 

2989. JosEru Eccurs, Blackburn, Lancashire, “ Drying and colourin g, or 


ornamenting bricks, tiles, pipes, and other articles made of plastic 
earths,” — Dated 2nd December, 1857. 


These improvements relate, Firstly, to drying bricks, tiles, pipes, and 
other articles preparatory to burning, and consists in arrangements for 











Ciass 6.—BUILDING. | 


2983. FrReDERIC GeorcE Spray, London, “ Gunpowder.”. 





this purpose formed i a flue or a series of pipes or channels supplied 
with cold or hot water, or steam pipes, or channels, being arranged within 
a cover or guard having perforations or openings to allow a free passage 
of air to or from the said pipes or channels, the bricks, tiles, or other 
articles to be dried being placed on each side, and on the top of the 
perforated cover or guard, so that air passing to and from it may freely 
circulate amongst and around them. The particular arrangements 
which the patentee has found most advantageous consists of three pipes 
arranged side by side, a little above the floor, and going the length of 
the building in which the drying operation is carried on, The middle 
pipe is supplied with air by mechanical means, such as a centrifugal fan, 
the air being allowed to escape through a series of small perfor: ‘ions 
made in the upper part of the pipe along its entire length, and the pipes 
along each side of the air pipe are supplied with hot water or si:am. 
The entire length of the three pipes is covered or protected by a per- 
forated guard, which prevents the articles to be dried from coming in 
immediate contact with the pipes, but allows a free circulation of the 
air to and from them. The articles to be dried are built on each side 
and above the perforated guard, in the form of an open wall. If the 
floor of the room in which the drying operation is carried on is heated 
by flues, then air pipes alone with the protecting perforated guard will 
be found advantageous ; but the patentee prefers the combination of sir 
pipes and hot water or steam pipes as described. He places as many 
sets of these pipes as the width of the building will admit of, leaving a 
passage between them, and supplies the air pipes from one common 
trunk, of which each perforated air pipe forms a branch. He ceils the 
roof in which the drying operation is carried on with canvas or other 
similar absorbent material, which will take up the steam and vapour 
ascending from the articles operated upon, and thus (besides keeping 
out of the room the cold from the roof) prevents the objectional drop- 
ping which would otherwise result from the condensation of the steam or 
vapour against the roof. Secondly, the invention relates to colouring or 
ornamenting bricks, tiles, pipes, and other articles made of plastic 
earths, and it consists in employing those materials for this purpose 
known as “fire brick earth” and “pipe clay" as a basis of the colour 
with which the article is coated previously to being burned. A mixture 
of eight parts of fire brick earth and one of pipe clay alone forms a 
good stone colour, but suitable colouring matter may be added to the 
materials named to produce the colour required, The materials 
mentioned are mixed with water, and in this state are applied to the 
articles to be coated previous to being burnt, when about one fourth dry. 
The articles are dipped into the liquid, or it is sprinkled upon them, 











Cuass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of Wa 
or for Defence, Gun Carriages, §c. 

Antone ALrnonse Cuasserot, Paris, “‘ Breech-loading fire-arms.”— 

Dated 28th November, 1356. 

This invention cannot be described without reference to the drawings. 
Aberdeen, “ Harpoon guns and 
ammunition.”— Dated 28th November, 1857. 

The muzzle of the improved gun is of somewhat smaller diameter 
than the rest of the barrel. ‘This reduced part is for the fitting on of a 
ferrule or collar contained in the centre of the harpoon spade or head 
when the harpoon is to be discharged. This ferrule has attached on 
each side a short barbed harpoon piece projecting in front of the ring or 
collar. The line is attached to these harpoon pieces by means of a 
thimble connecting it with a shackle jointed to the harpoon pieces. Th® 
gun is loaded with a long cylindro-conoidal bal! or missile, a short piece 
of the after end of which is made to fit exactly to the bore of the gun, 
whilst the rest is of areduced diameter, terminating in a cone or point, 
The mouth of the harpoon ferrule fits exactly to the smaller forward 
portion of the cylindrical ball, and it is turned out internally to fit to 
the angle forming the connexion between the larger and smaller 
diameters of the ball. When the gun is loaded the ball is entered in 
the barrel close up to the powder of the charge, and the ferrule with 
its duplex harpoon being placed upon the muzzie, it follows that when 
the weapon is discharged the ball on emerging enters the ferrule, but 
being caught therein by its shoulder it carries away the duplex harpoon, 
and the line along with it. This cylindrical ball contains an expanding 
harpoon, which, when closed, presents the appearance of a plain 
cylinder, the two harpoon pieces or arms which it carries being folded 
down and retained by the barrel of the gun, A spring is placed within 
this harpoon, contrived to act upon the two harpoon arms, so that when 
the harpoon leaves the muzzle they are thrown out to a certain distance 
by this spring action. When the harpoon lodges in the fish the pull 
upon the line expands the harpoon arms to their full extent. The 
arms of this expanding harpoon or shot are disposed at right angles to 
those on the main duplex harpoon, so that when the expanding harpoon 
or shot carries away the other harpoon from the muzzle of the gun in 
any position, at least one of the pairs of harpoon arms will gain a secure 
hold in the fish, when the latter is hit. In carrying out this arrange- 
ment two small studs are fixed in the forward end of the expanding 
harpoon shot, one on each side, and fitted to work as rifle pieces in rifle 
grooves formed in the gun's barrel, ‘These internal grooves may either 
be parallel with the axis of the gun's bore, or twisted, or rifled, and 
their action is to answer as a guide to secure the right set of the relative 
positions of the two sets of harpoon arms, The studs serve also to guide 
the cylinder in the centre of the gun. This expanding harpoon shot 
may either have a conical or pointed front end, or it may have a conical 
cap fitted to it. Another portion of the invention relates to the comb!- 
nation of a bomb or shell with the harpoon, This bomb is cylindro- 
conoidal, and is charged with combustible and detonating or explosive 
matter. When it is to be used with the expanding harpoon shot the 
front end of the latter is squared, and slightly reduced for a short dis- 
tance to fit the after end of the bomb. The bomb hasa conical or 
pointed front end, on which is fitted a percussion cap communicating 
by a fuse with the charge, and which is exploded at the instant of leaving 
the gun. In using the common harpoon the fish is often lost from tha 
breaking of the shank, but with the improved apparatus this difficulty 
is entirely removed, inasmuch as the twisting and strain after the 
harpoon is lodged in the fish, and entirely borne by the line. The 
duplex arrangement of the harpoon arms crossing each other in their 
action also insures a firm hold in the fish. In another modification of 
harpoon comprehended under these improvements the actual head or 
holding portion of the weapon is of the common form, and is fitted with 
a solid cylindrical shaft, which is passed through a central hole in a 
short cross piece or ferrule which fits upon the muzzle of the gun. To 
this cross piece is attached the shackle for connexion with the line, as 
well as a pair of wings or feather pieces of thin sheet iron or other 
substance, one on each side for directing the harpoon’s flight. The 
after end of the harpoon shank has a stud or collar piece upon it fitted 
to the bore of the gun, and when the gun is fired this collar piece 
strikes against the arm through which the shank is passed, and thus 
carries the line along with it. To render the harpoon gun accurate in 
aiming it is fitted with a self-adjusting tight or elevation rod. The gun 
is supported in the usual manner upon a swivel fork, the arms or sides 
of which are prolonged upwards to a short distance above the upper 
surface of the gun's barrel. These prolongations are for partially sup- 
porting a moveable sight bar upon a pin passing through the top of 
them. The front end of the sight bar is steadied by passing through a 
guide attached to the barrel of the gun. To the under side of the 
elevation bar, and near its front end, is attached a metal plate, the inner 
edge of which is curved, and rests or moves upon a pin passed through 
the lower part of the guide shears. One end of this plate moves upon 
a centre pin, and the other rises or falls by means of an adjusting screw. 
For elevating or depressing the gun a corresponding and proportionate 
rise and fall takes place in the elevation rod. so that when aim is taken 
at any object within range by the sight rod, the gun acquires at the same 
instant the exact amount of elevation or depression necessary, This 
elevation bar also admits of an adjustment in a lateral or horizontal 
direction, to counteract the tendency of the line to take the harpoon to 
one side of the point aimed at. 














'—Dated Ist Decem- 
ber, 1857. 

In carrying out this invention, Firstly, the saltpetre in a state of 
solution is to be placed in an open pan or vessel, and boiled by means of 
perforated steam pipes or otherwise, and when cleaned it is passed into a 
suitable closed vessel or apparatus, and boiled in vacuo, Secondly, the 





several maradona § for the gugveie in a dry state are on ina 
vertical vessel, which is furnished with steam jets or pipes projecting 
inwards, This vessel is also provided with a revolving shaft, having 
blades or arms projecting horizontally therefrom, and passing between 
the said jets or pipes, the said blades being so curved or inclined as to 
pass the ingredients from the bottom ef the vessel upwards as they 
revolve. When the several ingredients are placed in the vessel steam 
is admitted, and the shaft with the blades is set revolving, the effect of 
which will be to thoroughly mix and incorporate the ingredients; and 
when they are properly mixed the steam is turned off, and the powder is 
dried (while the blades are still revolving) by means of steam admitted 
into a jacket or coiled pipe passing around the vessel, or in any other con- 
venient or suitable manner. ‘Thirdly, the glazing. This is ordinarily 
effected by placing the gunpowder in a barrel which revolves hori- 
zontally upon a shaft. This part of the improvement consists in placing 
a second barrel, or a solid body of a similar form, upon a shaft in the 
interior of the vessel. This barrel or solid body may either revolve or 
remain stationary, and the gunpowder is introduced into the space 
between the outer barrel and the inner barrel or solid body, By this 
means a very much greater or more extended frictional or glazing sur/ace 
is obtained, and the glazing of the gunpowder is ¢ ly effected in 
a much shorter space of time than heretofore.— Not proceeded with, 








Crass 7.—FURNITURE AND CLOTHING 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

2960, Benvamin Pracn, Leicester, “‘ Improvements in bedsteads, elastic bed 

bottoms, the seats of chairs, sofas, aud other similar articles. "A com- 

munication.—Dated 28th Novembe r, 1857. 

This invention consists in dispensing with the ordinary metallic 
springs, and using instead thereof what are known as india-rubber bands 
or rings, or spiral or other suitably shaped metal springs, or straps of 
leather, cloth, or other substance having similarly elastic properties; but 
india-rubber bands or springs are preferred. ‘The under framework of 
the bedstead or seat is made with a number of hooks to support the rings 





or bands or other elastic substance employed, and between the rails of. 


the framework hooked rods descend for the sacking, webbing, or other 
material on which the mattress rests, or which forms the seat of chairs, 
couches, &c. The hooks of these rods catch into the rings or bands or 
other springy substance employed, and are supported thereby, thus pro- 
ducing an easy elastic structure.—Not proceeded with. 

2063. Manc Anrotrve Francois Mennons, Rue de I’Ec —~ ore Paris, *‘ Tell 
tale clock or timekeeper.”— Dated 23th’ November, 1857. 

This invention consists in the application to a clock or timepiece moves 
ment of a mechanical arrangement, which causes a trap to open when 
desired, that is to say, every hour, half-hour, and quarter of an hour, 
and maintains it in this position for a greater or less space of time as 
required. ‘The opening and closing are effected by means of catches and 
triggers, which act on a lever fixed to the dial of the clock. The opening 
of this trap permits the introduction of a supply of numbered markers, 
or any other controlling medium, which fall into receptacles fixed to a 
horizontal circular plate worked by the same escapement as the clock 
These receptacles are numbered so as to correspond with the figures on 
the dial, In this way the markers fall into the receptacles, which corre- 
spond respectively to the hours at which they were introduced. This 
apparatus acts as a check on the going out or coming in of workpeople, 
and for other similar purposes,— ot proceeded with, 

2977. See Class 3. 
2079. Aurrep Vincent Newton, Chancery- lane, London, “ Machinery for 
cleaning carpets and other fabrics,” .”"—Dated 30th Novembe r, 1857. 

The carpet to be operated on is strained over a pair of rollers mounted 
on vertical standards, and it may be held at tension by means of a third 
roller having a traversing motion, the ends of the carpet being connected 
together to form an endless web, Fixed to a cross bar carried by the 
standards is a series of elastic beaters, the lower ends of which are 
caught up by revolving arms, and being suddenly let go the beaters will 
strike upon the suspended carpet, and beat out the dirt. As the opera- 
tion proceeds a progressive motion is given to the carpet, Above the 
beaters, and extending across the machine, is a rotary brush, which is 
caused to act upon the carpet, and brush out the dust that has been 
brought to the surface of the carpet by the beaters, The bearings of the 
upper roller, and that which has been described as having a traverse 
motion, are carried by sliding frames, which are titted with racks to 
admit of their adjustment by means of pinions mounted on the main 
framing.—Not proceeded with. 

2931. Simon SoLomon, Wood-street, Spitalfie lds, Middlesex, ‘‘ Umbrellas, 
parasols, and walking sticks or canes,”—Dated 30th November, 1857. 

These improvements consist in making the bend or crook forming the 
handle, by building up a series of parts on a piece of metal, bent of the 
required form, and secured into the straight part of the cane or stick.— 
Not proceeded with, 

2988. Joun Summers, Stalybridge, and Davin Worma.p, Dukinfield, 
Chester, ‘* Machinery for manufacturing clog irons and heels and * sa for 
boots, or other coverings for the feet.” —Dated 2nd De cember, Isé 

This invention consists in an improved bi ion of 1 'y for 
bending rods of suitable shaped rolied iron, around a block of the form 
required to produce a clog iron, or a heel, or tips for boots or other 
coverings for the feet. It cannot be described without reference to the 
drawings. 

2990. Joseru Heruerineton, Birmingham, * Bowls of castors for furniture.” 
—Dated 2nd December, 1857. 

This invention consists in the method hereafter described of manu: 
facturing such bowls of castors as are made of metal, and have the form 
of a bowl; that is to say, a form nearly resembling an oblate spheroid. 
In making the said bowls, the inventor forms them in two pieces, by 
casting, stamping, pressing, or otherwise, the said two pieces having a 
cup-like shape, such that when their edges are joined together by solder- 
ing or otherwise they constitute a hollow bowl of the form described. 
A rod or stem is cast or fixed on one of the cups, the said stem rising 
from the middle of the inside. A hole is formed in the other cup 
through which, when the two are put together, the before mentioned 
stem projects, thus forming a hollow bowl with a solid stem or axis 
running throvgh. A hole is drilled in the said stem, and the pin or 
axis on which the bowl turns, and by which it is connected to the horn 
of the castor, is passed through the said hole; there is thus a bush or 
bearing for the axis, which bush or bearing extends across the bowl, 
He joins the two cups which form the bowl by brazing or soldering.— 
Not proceeded with, 





















Ciass 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tunning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Gloss, Pottery, Cements, Paint, Paper, Manures, &e. 

2772. Jouann Junius Scut EL, Breslau, Prussia, and Perer Jumus 
THot ket, Berlin, ‘* Manufacture of a composition which will render in- 
flammable materials incombustible.”—Dated 31st October, 1857. 

This invention consists in the application of a mixture of phosphate of 
ammonia with chloride of ammonia, and gum arabic diluted according 
to circumstances, 

2782. Martuiu Francois [soarp, 
Dated 2nd November, 1857. 

This invention consists in charging superheated steam with hydrocar- 
bons derived from heating tar or other material, and it is proposed to 
manage this in such a manner that the steam may be at the same time 
decomposed into a mixture of hydrogen, available for producing heat and 
light. 

2797. 





Paris, “ Producing heat and light.”— 


lucnarp Lamine, Iayward’s-heath, Sussex, “ Improveme nts in puri- 
fying gas, and in apparatus useful for that purpose.”—Dated 3rd Novem. 
ber, 1557. 

This invention is an improvement upon that for which a patent, dated 
February Srd, 1857, was granted to the present patentee. It consists in 
substituting for the small holes intended to divide the gas in the wash- 
ing liquid, other arrangements with the object not only of purifying or 
washing the gas with a minimum quantity of the liquid used, while no 
greater resistance is in any case opposed to the passage of the gas than 
may suit the particular circumstances of the works; but also to reduce 
the current of impure gas to a thin stratum, while, at the same time, it 
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THE ENGINEER: 


June 11, 1858. 








is brought into contact with a stream of purifying liquid, occupying great 
area, but so fined within ch Is as to be less liable to stagnate than 
in the case of the former double diaphragm's scrubber.—Not proceeded 
with. 

2808 Henry BEssEMER, Queen-street-place, New Cannon-street, London, 
Treating iron ores.”— Dated 5th November, 1857. 

This invention consists in the use of superheated steam, or other 
highly heated gases, for roasting iron ores in chambers heated externally. 
Hot blast may be used at the same time, and the air or steam may be 
previously passed through coal, or other carbonaceous material. Other 
substances, calculated to act chemically upon the oil, to effect its purifi- 
cation, may also be used in the roasting. Also, in saturating iron ores 
thus roasted with chloride of sodium, or other alkaline salt, and smelting 
them with desulphurized coke in the usual manner,—Not proceeded with. 


2986. See Class 2. 





Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 
Electric Telegraph, Galvanic Butteries, &c. 
2987. Epwand CLARENCE Snerarp, Jermyn-street, London, ‘ Magneto- 
electric machines,”—Dated 2nd December, 1857. 

The improved magneto-electric apparatus is composed of several 
permanent magnets, with their ends placed in the planes of several 
vertical circles, and between any two of which circles is mounted a 
wheel having a series of helices or coils of insulated wire fixed on its 
periphery, so that when the wheel revolves it shall cause the helices to 
pass between the sides of the ends of the magnets composing the circles, 
for the purpose of creating indirect electric currents, All the magnets 
in cach circle must be so arranged that their north and south poles shall 
follow each other in regular order, and so that in each circle of magnets 
(whether they be horse-shoe magnets, or magnets of any other form) 
there shall be a north pole and south pole alternately round it. In the 
circle of magnets of which the machine is composed the poles in adjoining 
circles must follow in reverse order to each other, so that a north pole 
shall always have a south pole opposite to it in the circle of magnets on 
each side of it; or, in other words, every helix must at any given 
moment pass between and be acted upon by the north pole of the magnet 
of one end of it, and the south pole of a magnet at the other end of it. 
The several wheels of helices are secured to a shaft, and supported by a 
suitable frame, so as to turn in bearings (bolted thereto) by power 
applied to a pulley keyed to the said shaft, which shaft should be of a 
size suited to the size of the machine. The invention embraces other 
features which cannot be described without reference to the drawings. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2930, WALTER McFArLANE, Glasgow, “‘ Manufacturing cast iron pipes and 
other generally similar hollow articles.”— Dated 23rd November, 1857, 





This invention relates more or less to variations and improvements | 


upon an invention of “ Improvements in moulding or manufacturing 
east iron pipes,” for which the patentee has already obtained a grant of 
British letters patent, bearing date on or about the 26th of February, 
1857, and it consists of various mechanical arrangements, contrivances, 
and means for moulding and manufacturing cast iron pipes, ducts, 
columns, and other hollow or tubular articles ina more accurate, efficient, 
and economical manner than has hitherto been practised. One part of 
the invention refers to the moulding and manufacturing of the faucet 
part of pipes or hollow cylinders vertically, by means of mechanism. 
The outside and core of the pipe are formed in the manner described 
in the specification of the patent of 26th February, 1857. The plain 
cylindrical portion of the outside mould is continued up as high as the 
upper end of the faucet, and the said portion of the mould to the extent 
of the faucet is then acted upon by a tool, which may be called and is 
herein designated as a template knife sleeker tool, which removes the 
superfluous portion of the sand, and at the same time forms and finishes 
the pipe faucct in the outside mould. In like manner the corresponding 
part of the core of the faucet is made separately, by placing a block of 
sand on a board or plate which is made to revolve vertically, and a tem- 
plate knife sleeker tool of the required shape being brought into contact 
with it. The faucet part of the core is formed and finished of sand 
which is turned by a lathe in a horizontal position, and acted upon by a 
tool as already described, It is then placed in the mould and the core is 
complete. Another part of the improvements and invention is to execute 
the moulding or manufacturing of pipes and hollow articles of square, 
rectangular, trefoil, or other transverse section, of a similar kind hori- 
zontally, by the use of patterns parted longitudinally in two or more 
pieces, such patterns answering or fulfilling the double purpose of form- 
ing the mould for the outside of the pipe or article, and also in like 
manner the inside forming the core. Another part of the invention is 
a mode of facilitating the making the cores for articles of a circular, 
trefuil, or other shape. By this mode after the outside mould of the 
under half of the pattern is formed this with its laying down board is 
turned over, and thus exposes the interior of the under half of the 
core pattern, The inside of this under half of the pattern is filled with 
core sand rammed or compressed, and core sand is also laid at the top of 
the said under half, equal to the size of the upper half of the required 
core, and which is also rammed or compressed. A tool already de- 
scribed as a template knife sleeker of the exact shape of the upper part 
of the required core is then guided along the edge of the pattern and 
cuts off and removes the superfluous sand, and thus shapes and prepares 
the upper part of the core for receiving its corresponding part of the 
pattern, Another part of the invention is to provide by mechanical 
arrangements in the core and outside mould for the core being kept in 
the centre of the mould. This is effected by a vertical bearing stud or 
studs hinged being attached to the core bars, having o1 e arm projecting 
upwards and another projecting downwards. In the end of the upper 
arm of the stud there is a socket for holding the ‘thickness peg,” de- 
scribed in the specification of the patent of the 26th February, 1857, 
the upper end of which comes into contact with, and rests against, the 
bearing stud in the upper half of the outside mould. The other or 
lower arm of the cere bar bearing stud projects downwards, and comes 
into contact with the end of a “thickness peg” which rests in a socket 
in a bearing stud in the under half of the outside mould. The core 
being thus suspended and kept in its proper position, is not affected by 
the action of the molten metal. Further, the “ thickness pegs" may be 
improved by being made irregular in the diameter, or indented through- 
out, or only partially, for the purpose of being firmly reta ned in the 
casting. Another portion of the invention is the formation and use of 
core bars hinged either at one or more places for casting bent, angular, 
or irregular shaped pipes and fittings. Such core bars are hinged at 
one or more places, so as to allow and enable them to be removed from 
the finished casting without requiring them to be broken into pieces, 
Another portion of the invention relates to the making of gates in moulds 
for pipes and similar castings. The gate is of the usual oblong wedge 
shape, but the gate pattern is fitted on its sharp edge with one or more 
projecting pegs or other guides, corresponding holes being made in that 
part of the pattern of the article to be cast which is adjacent to the 
gate, into which holes the said pegs enter, and thus the gate is put in its 
preper place when the upper half of the mould is being rammed up. It 
is remarked generally that various classes of tubular or hollow articles, 
in addition to those particularly mentioned, may be most effectively 
moulded and manufactured by means of the invention, and improve- 
ments the nature of which are betore described. 

2934. Davin Huett, High Holbern, ‘ Improvements in cocks, taps, and 
valves, and in joints for pipes and tubes."— Dated 23rd November, 1857. 

These improvements consist of making cccks, taps, and joints, or 
certain portions of them, of malleable cast iron, uncovered, or coated, 
or tinned, galvanised or otherwise coated or covered with a metallic 
substance to resist oxidation, and capable of being joined by solder, 

2940, Cuanrtes Sand, Felix-street, Liverpool.road, ‘* Stereoscopes,”— Dated 
24th November, 1857. 

This invention relates to the actuating, adjusting, and sustaining of the 
flap or door of stereoscopes by which the light is admitted to the picture, 
such door having a reflector on the inside, which reflects and concentrates 
the light upon the picture. The patentee places the door on a stiff 
hinge, so that it will remain in any position in which it is placed, and 
extends the joint pin or rod (which is affixed to the door) beyond the 





» 





sides of the instrument, and applies thumb knobs at eitherend. By 


contents. Now this invention is intended to obviate the above 


their 
bjecti and consists in coating the inside of the casks or vessels with 





taking hold of the thumb knob, the position of the door and refi 
can be readily adjusted and regulated while viewing the picture, and 
it will remain of itself in the position adjusted. Instead of extending 
the joint pin to carry the thumb knobs, a separate rod or axis may be 
applied for the purpose, just above the joint, and a short arm extended 
therefrom with which the door and reflector is i This 
additional rod with thumb knobs is fitted in its bearings, to rotate 
therein with sufficient friction to sustain the door and reflector as 
explained, or the door may move with sufficient friction on its hinges | 
for the purpose required, 

2041. Aveustus Freperick Buruer, Ceylon, ‘‘ Machinery for pulping 
coffee.” —Dated 24th November, 1857. 

This invention consists, First, in supplying the coffee berries regularly 








to the operative portion of the machine by placing the berries on an 

inclined surface, down which they roll, until stopped by a roller which is 

placed at a short distance above the inclined surface, and this distance is 

capable of being adjusted by screwing. As the revolver revolves at a 

uniform velocity, the speed with which it passes the berries onward | 

depends on the distance at which it is set from the inclined surface. | 

From the feeding apparatus the berries pass to the two pulping drums, 

which are mounted on parallel axes, and work up to within a short dis- 

tance of each other, and according to this invention they are formed with 
angular projections or teeth running from end to end of the drums, and 
one of the drums is made considerably smaller than the other. The 
space between them is also capable of adjustment by means of screws. | 

The berries are fed in between these drums at several points, ranging | 

from end to end of the drums, but the berries are prevented from | 
descending between the drums at other points by means of suitable stops. { 
When the berries have passed down between the drums the pulp will 
have been partially removed from them, but they are prevented from at 
once falling away from the drums by a surface which receives and sup- | 
ports them, and they are thus kept up to the drums until they reach a | 
point where the supporting surface is notched, so as to allow the berries 
to escape and full into a receiver placed for them. The notches or | 
openings in the supporting surface are placed vertically under the stops 
before mentioned, and they are kept clear, so as to allow the berries | 
when pulped to fall freely away by means of a stream of water. | 

2944. Frepenick Hernert MAperty, Stowmarket, Suffolk, ‘‘ General | 
polishing machine or apparatus,”"— Dated 25th November, 1897. | 
This invention cannot be described without reference to the drawings. | 

2048. Eomunp CuarLes TispALL, Holland-park Farm, Kensington, “ Pre- | 
serving animal and vegetable fluids and fluids containing animal and | 
vegetable substances,” — Dated 25th November, 1357. | 

The inventor places the fluid that is to be preserved in glass bottles, 
or other suitable vesse!s, so as nearly or quite to fillthem. He next 4 
raises the vessels so filled to a high temperature, by placing them in a | 
chamber which is then deprived of atmospheric air. By a jet of steam, | 
or other suitable means, he keeps them at that temperature until all the 
oxygen contained in the contents of the vessel has been rendered 
incapable of producing decomposition. He then removes the vessels to a 
convenient place at hand, fills them to overflowing by the addition of as 
much as may be needed of the same fiuid at a similar high temperature, 
and while in that state covers the orifices of the vessels with one or more 
coverings of caoutchouc, gutta percha, or bladder, or other suitable ma- 
terial, impervious to the air, and strong enough to resist the pressure of 
the atmosphere, when the liquid contained in the vessels, as it cools, 
sinks away from the covering leaving a vacuum between its upper 
surface and the covering.— Not proceeded with. 

2050. WintiaM Buinkuorn, Sutton, near St. Helen's, Lancashire, “ Ap- 
paratus for grinding and smoothing and for polishing glass."”—Dated 16th 
November, 1857. 

This invention relates, First, to an apparatus to be employed for 
grinding or smoothing glass, which is thus constructed. The glass to 
be ground is placed upon a table or bed as usual, to which a recipro- 
cating horizontal sliding or alternate backward and forward motion is 
imparted in the direction of its length. This motion is obtained either 
by means of mangle gearing, or other alternating motion. At one side 
of the table is situated a vertical shaft, connected to a crank, which is 
attached to and employed to actuate the runner upon the surface of the 
glass, and above this runner is fixed a horizontal slotted bar, or parallel 
slide extending across the width of the table, and supported by bearings 
at each side of the table at a point or line at or nearly above the centre 
of the crank, Upon the back or upper surface of the “runner” is a 
stud or block which works or slides in parallel slot of the fixed horizontal 
bar, so as to confine the action of the runner to a direct line across the 
table, simultaneously with its allowing the “ running” to partake of the 
peculiar action obtained by the combination of the horizontal and rotary 
motion. Thus, as the glass is carried alternately to and fro by the 
sliding or traversing table, it becomes submitted to the grinding or 
smoothing action of the ‘‘runner” in a transverse direction, so that 
every portion of the surface is perfectly ground. A second part of the 
invention is more particularly applicable to the subseq process of 
polishing glass, and consists in the employment and use of rubbers 
secured upon vertical shafts, and driven by suitable gearing so as to give 
the rubber a horizontal rotary motion round its own centre; or, When a 
number of rubbers are employed, round the driving centre, or, if pre- 
ferred, to cause them to work eccentrically by attaching them to the 
vertical shaft at any other point than the centre of the said rubber. The 
table for supporting the glsss is made capable of being moved, so as to 
bring the action of the rubber upon any desired part of the plate of 
glass. This apparatus, although principally adapted for polishing 
small plates of glass, is also applicable to grinding or smoothing small 
plates, 

2053. Henry Woopwarp, Birmingham, ‘ Knife-cleaner.” — Dated 26th 
November, 1857. | 

This invention consists of two parallel pieces of wood or other mate- | 
rial pressed together and coated on their interior or opposed faces with 
leather or other material suitable for retaining the bath brick or other 
polishing powder employed, ‘The inventor proposes to attach one of the 
pieces of wood to a table or other support, and connect the second or 
moveable piece of wood to the fixed piece by means of pins on the fixed 
piece passing through holes in the moveable piece. Coiled springs 
placed upon the said pins and bearing against screw nuts on the tops of 





| each plate being 10 feet in height and 10 in circumference. 





the said pins press the moveable piece with considerable force upon the 
fixed piece. A hopper is fixed on the moveable piece, which is filled with 
bath brick or other polishing powder, which powder passes through a 
hole in the moveable piece and is deposited between the two leather 
or polishing surfaces. The knife to be cleaned is inserted between the 
two polishing surfaces and moved briskly backwards and forwards, by 
which treatment it is speedily cleaned.— Not proceeded with. 

2959. WittiaM Etcock, and SAmMvueL BextLey, Wednesbury, Staffordshire, 
** Elbows used for joing wrouglit-iron and other pipes or tubes, and 
tools for manufacturing the said elbows "— Dated 27th November, 1857. 

This invention cannot be described without reference to the drawings. 


<967. WILLIAM Massky, Newport, Shropsbire, ‘‘ Conductors to be applied 
to machinery or apparatus employed for winding or coiling chains, ropes, 
ig threads, wire, or other similar articles.”—Dated 28th November, 

Soe. 

This invention consists in applying to the above purposes the ap- 
paratus described in the specitication of a previous patent dated 12th 
May, 1857.— Not proceeded with. 

2908. Freperic Groom Grice, West Bromwich, “ Machinery for the 
manutacture of bolts, spikes, rivets, screw blanks, and other articles of 
like manufacture.”—Dated 28th November, 1857. 

The patentee describes certain machinery by which the head of the 
bolt, spike, rivet, or other article is formed from heated iron of the size 
of the shank of the bolt or other article, by a series of blows or com- 
pressions upon the end of the heated iron, situated in a pair of suitably 
formed dies, the partially formed bolt, spike, rivet, or other article 
being lifted in the dies between the blows of the plunger by which the 
head is formed. 

2975. RICHARD ARCHIBALD Brooman, Fleet-street, London, “Casks and 
other vessels.” —A communication.—Dated 30th November, 1857. 

There are several objections to casks for containing liquids as now 
made. Oak is the wood chiefly employed, and is very costly as compared 
to other woods; the casks and vessels are liable to leak even after the 
greatest care has been taken to obtain close joints, and the wood imbibes 
a portion of the liquid placed in the casks and vessels. And where 








metal casks are employed they leak and impart more or less flavour to 


an impermeable tasteless and non-absorbing composition. The casks 
and vessels may be made of any of the lighter and cheaper woods, or 
of metal in the usual] manner. Hot liquid glue, sufficient to cover the 
whole interior surface of the cask or vessel is poured therein, and the 
cask or vessel turned and shaken to allow of the glue running over 
every part thereof ; any excess of glue is then run off, and the coating 
is allowed to set and cool. After becoming cold a second composition 
of hot liquid glue and powdered charcoal or saw dust is run in over the 
interior surface of the vessel in the same manner as the first coating, 
and still further coatings of the like nature may be applied if desired. 
Casks and other vessels coated as before described may have their parts 
made and put together with less accuracy than is essential in the 
ordinary manufacture thereof, and may therefore be made more cheaply 
than before. 

= JAMES YounG, Glasgow, ‘‘ Measuring liquids."—Dated Ist December, 

857. 

This invention consists of a liquid measure attached to the vessel con- 
taining the liquid to be measured. The forms may be various, but the 
form preferred for this measure is an egg shape, with an opening at the 
top, into which is inserted a glass tube graduated into inch divisions, 
The liquid to be measured is admitted and runs off at the bottom by 
means of a three-way cock. 

2984. RicHarD Hipkiss and WILLIAM OLSEN, Birmingham, “ Lubricating 
shafts and axles and other articles requiring lubrication.”—Dated 1st 
December, 1857. 

This invention consists in inserting in the journals or bearings of the 
shaft, axle, or other body requiring to be lubricated pieces of wood, 
which, by the absorption of the oil, become impregnated therewith, and 
maintain the lubrication for a considerable time when the supply of oil is 
irregular or deficient. 

2993. CHARLES JEAN MICHAEL Motrgav, Passy, near Paris, ‘* A composi- 
— to be used as a substitute for bees’-wax,”—Dated 2nd December, 

57. 


This invention consists in the employment for the manufacture of 
such a composition of grease, vegetable, or animal matters mixed with 
resin. The inventor makes this mixture in certain determined propor- 
tions varying for the greasy substance or resin employed. The product 
obtained may be afterwards bleached by chemical and other agents 
known in the arts.— Not proceeded with, 


Ligntuovse For Russta.—An iron lighthouse has been constructed 
by Messrs. H. and M. D. Grissell, and erected upon their premises at 
the Regent’s Canal Ironworks, Hoxton. It is to be finally erected 
upon the island of Seskar, in the Gulf of Finland, about forty miles 
this side of Cronstadt. It was ordered about twelve months since by 
his Imperial Highness the Grand Duke Constantine. The tower is 
circular in form, and is constructed of cast-iron plates, 100 in number, 
The base 
of the tower is 20 feet in diameter, the top under the gallery is 12 feet 
while the height of the whole being 82 feet, gives the column an exact 
and proportional appearance. Around the top, on the outside of the 
column, is a gallery which projects three feet, and is supported by 
ornamental brackets, forming, as it were, a cap to the column. ‘1 he 
plates which form this column vary in thickness from 1} to % of an 
inch, and have strong internal flanges, which are made perfectly level 
and reduced to one uniform size under the planing machine. These 
plates are secured together by upwards of 2,000 bolts and nuts of con- 
siderable size. In the centre of the tower is a large pipe, 18 inches in 
diameter, extending from the bottom to the top, and which serves to 
assist in supporting the various iron floors by which the compartments 
are divided. This pipe also carries the dioptric light, and the weight 
which causes that portion of the light to revolve, and whereby the 
flashes are produced. There are five wrought-iron floors carried upon 
wrought-iron beams, and supported by the internal flanges of the 
plates, and the centre column before alluded to. ‘These floors are 
reached from stage to stage by a neat wrought-iron semi-spiral stair- 
case. The different rooms or compartments are lighted by small 
plate-glass windows, which are provided with a very simple but 
clever contrivance for keeping them shut or partially open to any 
angle, and so securely as to resist the force of the heaviest gale of 
wind. On the summit of the column is placed the lantern, which is 
a 12-sided figure, having a base of cast-iron plates, and surmounted with 
solid gun-metal sash bars, framing thirty-six large panes of plate glass 
half-an-inch in thickness. This is again surmounted by a galvanised 
wrought-iron framed roof, and covered with the patent fibrous slab, 
such as has been used at the new reading-room in the British Museum, 
and in the ceiling of the new Covent-garden Theatre, it being im- 
pervious to the influence of excessive heat and cold, as well as fire- 
proof and indestructible. On the top of this slab covering is another 
covering of copper, and beneath a galvanised wrought-iron ceiling. 
Upon the apex is mounted a well-arranged cow], surmounted again by 
an arrow, and forming a vane of no small dimensions. ‘This cowl is a 
large hollow ball of copper open at the bottom, and into which passes 
the ventilating chimney of the light. On the outer periphery of one 
side, and directly under the feather of the arrow, are pierced many 
small square holes, but forming a less aperture than the diameter of 
the ball. These holes, being under the feather, are always sheltered 
from the wind, by which it follows that the wind in passing causes at 
the back of the ball a partial vacuum, into which the heated air from 
the lantern and light instantly passes, thereby keeping the light room 
proportionately cool, and allowing of no downdraught, and thus pre- 
venting that flickering of the light which is so frequently seen in 
badly ventilated light rooms. ‘The tower and the lantern are painted 
a bright red, which is allowed to be the best distinguishing colour for 
hazy and foggy weather. ‘The internal portion of the Jantern in the 
daytime is huvg with strong linen curtains to exclude the rays of the 
sun. ‘These are found to be indispensable, inasmuch as the power of 
the sun’s rays falling upon the foci of the lenses of the rotary portion 
of the light is so great that the brass of the lamp would be melted 
without such a shade. Underneath the glass windows on the inside of 
the lantern is an ornamental gallery, for the purpose of reaching all 
portions of the light and enabiing the windows and light to be cleaned. 
The light is constructed according to the dioptric system of Fresnel, 
and was manufactured purposely for Messrs. Grissell by Messrs. 
Chance, at their extensive glass works near Birmingham. By this 
system one single lamp placed in the focus of the apparatus suflices to 
throw a brilliant sheet of light in every direction of the horizon. This 
particular light belongs to the second order or size of dioptric light, 
and is termed a revolving light with flashes. ‘The middle belt consists 
of twelve lenses, each of which comprises a series of concentric refract- 
ing rings, so as to have the effect of transmitting all the rays of light 
which tall upon it from the burner in a pencil of parallel rays; so that 
the revolution of this belt of lenses will cause the appearance of a 
succession of flashes, the rate of this succession being a means for 
enabling the mariner to distinguish any particular revolving light. 
Whatever rays, therefore, from the lamp fall either above or below 
this system of lenses are intercepted by a series of horizontal circular 
prisms, of which thirteen are placed above and five below the lenses, 
each of them being so formed as to reflect internally all the light 
which enters it, and to cause all the emerging rays to be parallel to 
each other, and to those which are transmitted by the lenses. This 
portion of the apparatus is technically designated the * catadioptric ” 
part, from its combining reflection with refraction in intercepting and 
transmitting the light, whereby there is always a steady uniform light 
visible from this catadioptric portion even during the interval of dark- 
ness of the lenticular belt. The lamp which is used within the appa- 
ratus has a constant flow of oil saturating and overflowing from its 
three concentric wicks by means of beautifully constructed internal 
pumps, which are moved by clockwork. here is also a clever 
addition whereby the ceasing of the overflow and supply of oil puts in 
action an alarum to attract the notice of the attendant. Tue self- 
acting rotating machinery by which the lenses are made to revolve at 
the required rate is au ingenious piece of clockwork, which performs 
its duty most correctly. ‘The tower is to be removed, fixed in its in- 
tended locality, and burning within three months from this date.— 
Times, 
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Very little that is mightily cheering can be truthfully said about the 
iron trade either in South Staffordshire or elsewhere. As we were 
compelled to report in our last so also now we must say, that, com- 
pared with the previous seven days, the week that is now ending has 
been less productive of orders. Among the leading members of the 
trade two principal reasons are alleged as the cause of the present 
dulness. First, that it being so near to the Midsummer stock-taking 
period customers are disinclined to add to their stores; and next, 
that—without sufficient foundation—there exists in some minds an 
impression that the trade will declare a reduction in prices at the next 
preliminary meeting. Each of these considerations is slightly in- 
fluencing the trade; but it cannot be concealed that a return to a 
period of prosperity is coming upon us with a very tardy pace. It 
is stoutly maintained, however, that we shall not remain at this 
half-dying rate long, but that at a no very distant period—the fates 
who invoke war not, in the meantime, interfering—we shall have 
arrived at a state of prosperity surpassing nearly all previous time. 
It was not the opinica of the masters at Wolverhampton on Wed- 
nesday, or at Birmingham yesterday, that the present misunder- 
standing with America would lead toa war; but it was feared by 
some that just at the time when this period of glorious prosperity has 
arrived the cup which we should then have begun again to taste may 
be dashed from our lips through a rupture between us and our illus- 
trious ally on the other side of the English Channel. If these men 
are wise they will remeuber that it has been written— 
* How void of reason are our hopes and fears,” 

and also that “sutlicient unto the day is the evil thereof.” In the 
matter of prices some of the leading houses maintain an adherence 
to the trade rates, but throughout the trade prices take a wide range. 
Indeed it has been printed that second-rate bars have been sold at 
less than £7 per ton, and a make with a larger proportion of cinder 
at £6 10s, and £6 5s. per ton, the business having been done at these 
figures for cash. 

In pig iron there is not a proportionate difference observable. Good 
mine pig iron is still realising £3 12s. 6d. and £3 10s, whilst deserip- 
tions more largely used are changing hands at £3 7s. 6d. and £3 5s. 
The stocks in South Staffordshire are not so large as might have been 
expected; and in North Statiordshire they are said not to exceed 
20,000 tons. At the same time it is easy to conceive that if the pre- 
vailing hot weather should last much longer, stocks of pigs will 
so far increase at both the furnaces and at the works, that the 
quotations for pigs must soon be made at a lower figure than they 
now are. 

Respecting America, it is written, under date of New York, May 11-—- 
“ The spring trade may be said to be over, and thus far it must be con- 
fessed that all hope of a revival of commercial activity has been dis- 
appointed. ‘The contraction in purchases and credits is as stringent 
as ever; indeed credit is almost out of the question; no one asks it, 
and no one is willing to give it; business transactions are therefore 
contined to supplying only immediate necessities. Meantime money 
continues to accumulate in the banks for wat of employment, and 
its withdrawal from the channels of trade will tend to prolong the 
period of prostration, and to prevent that recovery so much desired 
by all parties. It is evident now that the return of trade will be 
gradual; the community seems determined to get out of debt before 
resuming extravagance of living or speculation; but this prudence 
and economy is laving a sound and substantial basis for a healthier 
system of finance and commerce thau has of late years prevailed ; 
and it cannot be much longer before business is resumed with an im- 
petus and expansion that will in a year or two wipe out every vestige 
of the recent revulsion. 

“The following figures show the value of imports at this port for 
the first four months of the present year; also fur the corresponding 
periods of the past two years :— 

Imports of first four months of 1856 .. .. 71,929,140 dollars, 
1857 .. «. oe ++ 86,885,046 
” 1858 .. 2. +e oe 40,213 469 
“Thus, up to the 30th of April, New York has imported less than 
one-half, or 46,000,000 of dollars less than she imported during the 
same period last year. In Philadelphia the imports have been 
diminished in the same proportion ; so in Boston, and at nearly every 
other port. If this rate of decrease were to continue threugh the 
year, the importations at this port would be more than 120,000,000 
dollars less than last year; but it should be understood that at New 
York full four-tifths of the falling off was in the various articles con- 
nected with the dry goods trade. 

“On the other hand the exports from New York (exclusive of 
specie) for the same time, were as follows :— 

Exports of first four munths of 1856 .. .. 
1857 1. oe oe 


»” ” ” 


” ” 


-- 31,940,234 dollars, 
-. 34,180,434, 
+d 1858 .. 30,219,112 ,, 

Respecting the coal trade of South Staffordshire and East 
Worcestershire it is said that the present state of the weather has 
considerably militated against the demand, and in some collieries the 
men are not doing half work, but there is no inclination to give way 
as regards price, and our last quotations remain unaltered, viz., best 
el common 9s. and lumps 7s. 6d. per ton at the wharves west of 

udley. 

A balance sheet of receipts and payments, published on Friday 

evening, in reference to the Goldenhill strike by colliers, now happily 
terminated, states the subscriptions in support of the turnouts to have 
been £1,117 10s. 53d. 
_ In the general trades of Birmingham there is a faint improvement 
im most branches, whilst o'hers still continue inactive. ‘The metal 
market, in regard either to copper or tin, is not in so settled a state as 
is desirable. The subjoined statement shows the comparative posi- 
tion of Banca tin in Holland, in slabs, at’ the end of May in the last 
three years, with the deliveries during the month of May :— 


” 


Delivered Stock on Unsold stock Total stock 

in May. warrants. in Co.’s hands. available. 
May 31, 1856...... 4,018 .... 13,737 144,678 158,415 
oo!) MOT edises BOOS as... C255 cece 200287 1s.) 168,308 
» 1858.<c004 5,731 ee. 28,024 .... 386u32 .... 214,056 


From this it will be seen that the tin market is not in an unhealthy 
condition, and that the deliveries during the month have been nearly 
twice as large as those of the corresponding month of last year; but 
at present the demand is limited, and the total stock upon the market 
is 25,664 slabs larger than at the end of May, 1857, and holders 
would readily sell at 6% fls., which is a fall of 19 fis., as compared 
with the same period of last year. 

The above comments upon the Birmingham trades would apply 
equally to those of Wolverhampton and the district. 

‘The Board ot Guardians at Wolverhampton are considering the pro- 
priety of having a steam engine on the premises to pump the water 
for the use of the huuse and the flushing of its drains. At the last 
meeting, when the matter was discussed and generally approved, 
some of the guardians drew the attention of the board to an article 
ma recent number of Tue Encinerr upon “ Davis’s Breeze Oven 
and Smoke Consumer,” contending that if they erected an engine it 


| would be most unwise not to apply the “oven” to the boiler fire. 
| The matter was referred to the proper committee. 
| Messrs. Mappleback and Lowe, of Birmingham, are preparing a 
| variety of new and improved agricultural machinery for exhibition 
| at the forthcoming meeting of the Royal Agricultural Society of 
England, which takes place this vear at Chester. 

The Mayor of Warwick, W. B. Shaw, Esq., has aflixed his signa- 
ture to the agreement and guarantees required by the Royal Agricul- 
tural Society, in connexion with next year’s meeting at Warwick 
The agreement is now therefore fully ratitied, and a county meeting 
will shortly be held to make the preliminary arrangements, 

The annual meeting of the Warwickshire Agricultural Socie'y was 
held at Warwick on Wednesday week last, and very numerously 
aitended. The show of cattle and implements was larger than usual, 
and some prime specimens of the former were exhibited. After re- 
ceiving a very satisfactory report of the position of the Society, and 
transacting other routine business, the members dined together at the 
Warwick Arms Hotel. 

THE ROYAL VISIT TO BIRMINGIAM. 

It is rumoured that, in addition to the Queen and Prince Consort, 
the royal party will include severe] of their children and the Duchess of 
Kent, and that in attendance will be the Duchess of Sutherland and 
other distinguished ladies. The hour at which the royal party will 
arrive has not yet been fixed. It has been strongly urged that the 
poor should participate in the festivities of the day, and the members 
of the Unemployed Relief Fund are adopting measures to provide a 
dinner for about two thousand unemployed and poor persons, if a 
suflicient amount can by raised by private subscription. A medal 
bas been issued at Warwick in commemoration of the royal visit. 
On the obverse is a medallion of her Majesty, around which are the 
words—* Victoria Regina ;” and on the reverse a view of Warwick 
Castle, as seen from the bridge on the Myton-road. According to ex 
isting arrangements, the address from the Corporation will be presented 
to her Majesty by the Mayor at the railway station—not under its 
roof, but in the open space immediately adjoining, which will be 
surrounded by commodious platforms. After the Queen’s departure 
there will be a sete in the Priory Gardens. The movement for pur- 
chasing for presentation to the Queen the sideboard manufactured 
by Mr. J. M. Wilcox, of Warwick, has failed, a sufficient sum not 
having been subscribed, and the sideboard has been purchased by H. 
L. Lucy, Esq, of Charlecote Hall. At Leamington preparations are 
being made in various parts of the town for a suitable reception of 
her Majesty. The Birmingham Gazette of Monday last, after giving 
along account of the preparations at Birmingham, says:—Within 
Aston Park the committee have occupied by guinea seats every 
foot of ground on each side of the avenue through which the 
Queen will pass, and similar seats stretch from the Sycamore avenue 
on the one side, and the stables on the other up to the walls of the 
building itself. In front of the Hall are planted rhododendrons and 
other flowering shrubs, the closely mown turf has been watered till 
it has become a bright green, and the well-gravelled drive affords 
firm footing for the innumerable loyal subjects who will be eager to 
enter the domain honoured by the royal presence. Inside the building 
equally rapid progress has been made. The entrance hall has been 
thoroughiy cleansed, the quaint cornice picked out in colour, and pro- 
vision made for hanging on the old paneiled wall trophies of ancient 
and modern arms. The grand carved staircase, cleared from every 
particle of distiguring paint, now stands revealed as a noble work, 
wonderful for both ornament and colour, The lower rooms are 
gradually being filled with objects sent for exhibition. Lady Holte’s 
drawing room is being decorated for the Queen, and preparations are 
being made in the long gallery for presenting to her Majesty first, an 
address of thankful congratulation; and next, those men who have 
spent the last few months in working diligently to carry out their 
excellent project—not forgetting, we are glad to say, the humblest 
artisan among them. The dais on which the throne will be placed is 
already constructed opposite the great tire-place, and close by it is an 
open window through which the Queen will walk out on a semicircular 
balcony, from which she will survey the park, and the lovely land- 
scape which bounds it at nearly every point. This ceremouy over, 
the Queen will proceed to her rooms to lunch, and as in duty bound, 
the committee, with their hundred and fifty guests, will follow the 
royalexample. After lunch the Queen will probably be conducted 
along the great terrace, through the tastefully laid-out garden, and 
will then return to Stoneleigh from the new railway station jast out- 
side the park. By the time the Queen comes everything will be in 
its place, and Aston will be grander than it ever was in the best days 
of the Holtes. Already, indeed, a gallery of tine pictures has been 
collected; suits of armour lurk in unexpected corners; curious old 
chairs, massive tables, and priceless antique cabivets are beginning to 
fill the rooms; and for the next few days porters, workmen, and com 
mittee will know no rest, till the Hall can fairly be pronounced * tit 
for a Queen.” 








THE REDDITCH RAILWAY, 


The Committee of the House of Commons declared the preamble of 
this Bill proved on Tuesday last after a two days’ sitting. We con- 
gratulate the inhabitants of the district on the successful result of 
their eflort to bring Redditch into immediate connexion with the 
railway system of the country. The chief opponents of the bill were 
the Worcester Cunal Coal Company, whose monopoly of the carry- 
ing trade will be broken down by the construction of the railway. 
As an instance of the disadvantages under which Redditch labours 
under the present system, we may state that whilst the public of 


Worcester are supplied at 1s. 6d., although it is conveyed nearly 
twice the distance. Mr. Serjeant Wells appeared tor the promoters 
of the bll, and Mr. Serjeant Pigott for the Worcestershire and 
Birmingham Canal Company. Mr. Serjeant Wells, in opening the 
case for the promoters of the bill, stated that the town of Redditch 
contained about 6,000 souls, but it was in the centre of a district 
of 20,000 inhabitants, whose peculiar branch of trade demanded a 
great consumption of iron, iron wire, and coal. He would say that 
iron could be got as cheap at Redditch as at other places, but tthe 
article of coal, which was indispensably requisite in the manufacture 
of needles, was procured at a very high price; for, while in the town 
of Birmingham coal could be procured of the best quality at 12s. 6d. 
per ton, and at Bromsgrove at 13s., the price at Redditch was 2s. 
per ton. This was owing entirely to the want of a railway. Slack, 
a smaller kind of coal, principally used at the engine fires, was pro- 
curable at Birmingham at 3s. 6d. per ton, while at Redaitch the self- 
same article fetched 11s. The extent of the manufacture of needles at 
this place was enormous. The committee would feel astonished 
when he (the learned serjeant) informed them that upwards 


of four thousand millions of these articles were manutac- 
tured there, and sent to all parts of the world. This 
was an independent undertaking by the promoters, who were 


mainly interested in the staple trade of the town. A reference to the 
map would show that the town of Redditch was some twelve or thir- 
teen miles from Birmingham. The Midland Kailway passed within 
tive miles of Redditch. and it was proposed to make a branch from 
Redditch to the Barnt Green station of that railway, and thus con- 
nect the town of Redditch with Birmingham. The Midland Railway 
Company, who had first opposed the tormation of the railway, had 
withdrawn their opposition, and it was proposed that the Midland 
Railway Company should work the Redditch branch when con- 
structed, and pay over to the Redditch Company 50 per cent. of the 
gross receipts. 

The learned serjeant then called Henry Millward, Esq., J.P., who 
stated that he was a manufacturer at Redditch, and was also a magis- 
trate fur the counties of Worcester and Warwick. ‘The manufacture 
in which he was engaged was that of needles and fish-hooks, The 
want of a railway like that proposed was greatly felt, and indeed it 
could not at present be dispensed with. He sent two hundred tons of 
—_ to Birmingham annually. He manufactured one hundred mil- 

ions of needles, and sent them to all parts of the world. I send them 
to Brussels, Holland, Germany, Russia, Prussia, Bavaria, America, 
and Spain. If we want to send our goods at seven o'clock in the 
evening from Birmingham, they have to leave Redditch by our carts 
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at twelve o'clock at noon, at the latest. The whole day is wasted in 
the journey to and from Birmingham. ‘The traflic on the road from 
Wirmingham to Redditch is more than 800 passengers weekly, and 
during Whitsun week several thousand persons passed over the road. 
Workmen from Redditch have to go to Birmingham to buy their tools ; 











| they must either go by carts, or walk five miles to Barnt Green sta- 


tion, and tive miles back. We communicate with Birmingham either 
by road or rail. By the former it is twelve miles, and by the latter 
thirteen miles. At present, I think the mode of conveyance between 
Birmingham and Redditch very unsatisfactory, and as such produc- 
tive of great injury to the manufacturing interest. There are more 
than forty processes in the manufacture of needles; it was a business 
which required great quantities of coal—more than 200 tons per 
annum, besides about 80 or 90 tons of slack, The coal is chiefly from 
the Staffordshire coal field, and brought by canal. The Canal Com- 
pany charged 2s. 6d. for coal per ton, for bringing it to a place four 
miles from Redditch, while to a town many miles further up the canal 
they actually charged Is, 6d. per ton only, The workmen of Red- 
ditch have taken shares in the proposed line, and throughout the dis- 
trict a general feeling is in favour of the bill as proposed. The capital 
of the company was £35,000, of which £26,000 was paid up. 

Mr. John James, manufacturer, of Redditch (for a period of forty 
years), agreed with the evidence of Mr. Millward. He was himself a 
subscriber to the proposed line to the extent of £700, 

James B. Burke, Esq, engineer of the Redditch Railway Company, 
stated that he had surveyed the line of railway then before the com- 
mittee. He was of opinion that the traflic on the proposed line of 
railway would pass over about five miles, The line could be made 
for £7,000 per mile, including station and line. The line would be 
one not difficult of construction ; the total cost would be about £35,000. 
The line would be worked by the Midland Company, who would give 
to the shareholders 50 per cent. of the gross traflic, retaining 50 per 
cent. for working the line. 

Mr. Crosby, engineer of the Midland Railway, corroborated Mr. 
Burke’s evidence in every essential particular. 

WOLVERHAMPTON WORKING MEN’S COLLEGE, 

The second term for this year closes next Sunday evening, previous 
to its long vacation. The Council, anxious to promote the physical 
as well as the intellectual improvement of their students, and also to 
strengthen the bonds of fellowship between them, have wisely made 
arrangements for the members of the college to spend one evening 
each week in the practice of the manly and truly English game of 
cricket. The Wolverhampton Cricket Club have liberally granted 
the use of part of their field on the Monday evenings for this pur- 
pose. By the payment of one shilling, any student of this College 
may ensure a happy game of cricket for one evening in the week 
during the summer. Those who have been but are no longer students 
are invited to share in the enjoyment. The common reom at the 
college will also be open every evening (Sundays excepted) during 
the vacation, from eight to ten, thus aflording to each class the means 
of prosecuting their studies collectively. The library is gradually 
receiving accessions of new and standard works, and it is hoped it 
will he ready for use by the commencement of next term. The class 
for Geology and Mining had a quiet “field day” on Saturday last 
with Messrs. Thomson and Beckett, the préfessors of those im- 
portant sciences, It is gratifying to tind this college moving thas in 
the right direction. The Geological class alone should command 
success. A mining school in South Staffordshire has long been a 
desideratum. Millions of tons of valuable mineral produce are 
annually raised ; a vast population has sprung into existence, depen- 
dent on its manufactures and consumption, and deeply interested in 
the mineral prosperity. It is with great pleasure we find that some 
of the more intelligent mineral agents are seeking admission to this 
valuable class, and that a museum isin process of formation, which 
promises to become a credit to the Working Men’s College, and an 
honour to the town. ‘To this museum, we feel assured, when its 
objects become known, contributions will be gladly given; and, if we 
may be allowed the suggestion, it would we believe fully bear out the 
intentions of the originators of the far-famed museum belonging to the 
defunct Dudley «nd Midland Geological Society, if the minerals and 
fossils yet remaining in dishonourable durance could be brought 
again to the light of day, and placed in the Wolverhampton Working 
Men’s College, where they would form a valuable aid in the hands of 
earnest men towards the promotion of geological researches and 
mining intelligence. 

A quiet and yet determined movement is in progress, the object of 
which is to elevate the whole body of pitmen and other contributors 
to the industry of this important district. Men of stalwart frames 
and enduring wills have hitherto spent their lives in a manner 
scarcely in advance of the beasts that perish; with little com- 
miseration from their employers, and but a passing thought from 
the community in general. Life hus been largely sacrificed ; health 
has been blighted ; yet the general improvement of society in those 
neglected ranks has not progressed. The contented slave of to-day 
has been condemned to his cheerless labour without encouragement, 
and unblessed by hopes for the future. Notable and noble exceptions 
have occasionally distinguished the great employers. Schools have 
been endowed; scriptural aid has been extended; the poor collier has 
occasionally been recognised as a fellow being whose happiness was 
consistent with humanity; but alas! such instances have been ex- 
ceptions ; the Christian rule has not prevailed. With miners, hitherto 
trained in ignorance and brutality, the great curse has been and 


| continues to exist in the system of employing butties, The supposed 


Reddi:ch are charged 2s, 4d. per ton freight for coal, the people of | 





reckless habits of the miners are not always self-imposed. Our own 
experience of the class, and it has been guined in wide communion 
with them in their own miserable homes, in their field hovels, reeking 
with drying garments, and also in the gloomy chambers and galleries 
and stalls whence our invaluable minerals are produced; aod where, 
amid constant danger and an atmosphere of dust and deadliest gases— 
man, who ought to stand erect 
With f.ir jarge front and eye sublime, 

—is fain to crouch, and toil, and sweat “from morn till dewy eve,” 
and thus sacrifice the better half of his hard existence ;—our own 
experience, we were about to observe, results in this—the colliers as 
a body would not be the ignorant and too-often degraded beings we 
find them, except from the selfish and disgusting tyranny of their 
direct—not their osten-ible employers. Improve the system and you 
will improve a grateful people. No doubt the great employers of 
labour, the magnates in the trade, whose wealth has sprung from 
the labour of others, wish well to their dependants; it is in their 
power to command the needed change, and that change will come, 
and with it the blessings of thousands and tens of thousands. Thought 
has expanded with the subject; but we are impressed with the belief 
that with tue progress of education civilisation must triumph. 


AN AMERICAN MOUNTAIN OF IRON—WHAT MIGHT BE DONE WITH IT. 

In the St. Louis Republican of the 16th May is the following, 
which is well worth the space that we devote to it, and will, by the 
amusement, if nothing more, at the genuine “ brag” of the author, 
well repay perusal. But here is evidently a phenomenon of nature 
that contains the germs of great commercial wealth :— 

* Tron Mountain, May 14, 1858,—Six milesnearer St. Louisthan Pilot 
Knob lies the comparatively insignificant looking elevation called Iron 
Mountain. It is Jess than half the height of Pilot Knob, and does 
not impress one with the same sense of greatness at the first sight. 
It is only upon a close survey that you would know that here, within 
this conical shaped hill, lies embedded the most fabulous wealth, 
being the richest and most easily accessible mass of iron ore in the 
known world. I never was so well satisfied of Missouri's greatness 
and wealth as when I took a survey of Pilot Knob. But Iron 
Mountain has only kindled up new flames, in the light of which her 
resources appear ub-olutely incredible. 

“If St. Louis had a destiny of high rank from her relation to 
Pilot Knob, what must be said when the vast wealth of the Iron 
Mountain is found six miles nearer to your wonderful city? I stand 
upon this summit, and look down a the shower of iron hail below, 
seeing its eggs of ore lying closely packed upon the hill-side from 
base to pinnacle, and I am utie:ly lost for thought expansive enough 
to compass the world-wide influence which Iron Mountain will yet 
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exercise upon the destinies of this wonderful State. When I follow the 
miner in his partial penetration into this iron mass, and find that it 
grows more rich and solid as he reaches further down, my head grows 
dizzy with the thought of what-St. Louis must be, as the great point, 
when this mountain shall be melted and forged into the mole-hills of 
usefulness, under the direction of heaven-born genius. 

“ For more than twelve years the lurge furnaces of the Iron Moun- 
tain Company have been liquifying its rich ores at a rate which seems 
almost incredible, and yet they have touched but a grain of sand to 
the sea shore. ‘len thousand such furnaces mizht work till doomsday 
before they could even level this pyramid of iron. 

“ But this is not all. Beneath the surface of the valley, below the 
mountain range, lies embedded exhaustless stores of the same rich 
metal, All this, and more than language can pourtray, is within 
three hours’ ride of St. Louis, and can be taken there in its crude 
state for less than one dollar per ton freight, and could probably be 
purchased on a large scale at half as much more at the Mountain. 

“ It costs next to nothing to get it on board the ears, which run 
alongside the base of Iron Mountain, where immense masses can be 
thrown out by a single charge of powder. ‘Ten thousand cars might 
be loaded there per day, and St. Louis might this moment be the 
rolling mill for the world. She could furnish the universe with 
everything, from a watch spring, which tells how fast the moments 
fly, to the most ponderous shaft upon which might revolve the wheels 
of the hugest ‘ Leviathan.’ She might supply the world with rail- 
road iron faster than that world can create the brains to comprehend 
its use. She might inaugurate the age of iron, in its application to 
steam-boats and vesse's, and modestly attend the funeral of those old 
wooden hulks, once called so beautiful. She might bridge every 
stream with the most fuiry-like * suspensions,’ from her iron store- 
house, and at the same time fence the vast prairies of the gigantic 
West with @ more beautiful and cheaper surrounding than the 
buckthorn of England.” 

“ Nature has said that St. Louis must be all this. There is no coal 
near the Iron Mountains of Missouri, but the carbon of ages is stored 
up in the richest and most boundless mines, at the very doors of St. 
Louis. The splendid railroad to the mountains is now finished to 
Pilot Knob, and the noble iron horses are impatiently champing their 
bits of steam. ‘The voice of these mountain ores gves up to your men 
of capital, to your mechanics, to your men of genius and of science, 
and says, in unmistakable language, to one and all, * Be ye also ready, 
for the day and hour of your redemption draweth nigh.’ St. Louis 
has lived upon her commerce léng enough. She has enjoyed the 
monopoly of her wonderful position almost too long. Her mighty 
streams have poured the exhaustless wealth of their fertile valleys, 
almost unbidden, into her commercial lap. But the genius enterprise 
has tapped her veins, and drawn, from her very jugulars, the vital 
element of trade which once flowed so freely down her noble rivers. 
She no longer enjoys that undisputed supremacy which has hitherto 
crowned her merchants with the laurel wreath of fabulous wealth 
It is well that it should be so. he dormant versatility of her sons 
will no longer slumber in the single channel of commercial life; but 
will arise in all its beauty, and speedily make St. Louis the great 
centre of manufactures, giving to her people scope of activity and 
almost infinite variety of lite. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Visir or nen Masesty To Lerps: Arrangements being made for her Reception— 
Linerat Girt ror THe Leeps PaivosornicaL Society —CoLiiers’ STRIKES 
— WaALvasey Improvement Bitt—PrRorosep FLOATING NAUTICAL ScHooL 
at Liverroo.—Ortuen Liverpoot Martens: Opening -f a Free Gymnasium: 
Liverpool Literary and Philosophical Society: The Dock Board: New Establish- 
ment of Messrs. Elkington, Mason, and Co, ~FAUWURE OF AN EMBANKMENT ON 
THe LANCASTER AND Preston CanaL—Wuircnurcn anpD Crewe EXxten- 
SION RaiLway—SpLenpip New Steamea: he ** //udson.”-—CONSUMPTION 


or Smoke on Rattways: Cas at Shefield.—Couiieny AccipENTS: Jnquests. 
, 


—Satronp Worktwne Men’s Cottece — Prorosep Mixers’ Hae 
Company: North Wales—Emiornation to New Zravanp: Halifar.— 
Srreer Locomotion IN MANCHESTER — ULversToNe AND LANCASTER 


RatwwayY—ContinentaL Trarric To Harwicu: Another effort to establish 

a System of Steamers.—Onpnance Experiments at Doncaster — Roap 

MA‘TERIALS—ALARMING ACCIDENT ON THE MANCHESTER, SHEPPIELD, AND 

Linconnsiiae RaiewayY—BviLpino Marrens. 

Her Gracious Majesty distributes her favours very impartially, having 
announced her intention to visit Leeds as well as Birmingham. The 
Yorkshire capital wil! not be honoured with the sovereign’s presence 
till the end of August, when her Majesty makes her annual excursion 
to Scotland. The “ speciality” of the roval visit will be the inaugura- 
tion of the splendid new town hall, and her Majesty will pass a night 
in the berough, through which she has not passed since she was a 
young girl, The works at the town-hall are to be pushed forward 
with all despatch, and the town council have ordered four * hydraulic 
engines” for the organ, at a cost of £270. Steps are being taken to 
have a great yathering of Sunday school children—of whom there are 
30,000 in Leeds—as it is considered that her Majesty would feel much 
interest in such a touching demonstration. 

Mr. George Lane Fox, of Bramham Hall, has liberally presented his 
museum to the Leeds Philosophical Society. It is the result of many 
years’ collection; and includes several hundred specimens of birds, 
shells, fosssils, coins, antiques, and minerals, some of them of great 
rarity, and most of them of great value. 

Colliers’ strikes seem chronic. At Pontefract and Leeds complaints 
have been made against men for intimidating fellow-workmen,. 

The Wallasey Improvement Bill has passed, The sums to be 
borrowed for carrying.out the provisions of the Bill are £10,000 for 
gus, £15,000 for water, and £70,000 for ferries, 

The Liverpool Mercantile Marine Service Association propose, it is 
said, to have a floating school for the instruction of the sons of 
members and other lads desirous of fitting themselves for a nautical 
life. For this purpose they are about to apply, or have applied, to the 
Lords of the Admiralty to grant them one of the many small vessels 
at present laid up “in ordinary.” If the application should succeed 
it is intended to fit the vessel out as a complete training school, and 
station her in the Mersey; not to be permanently a fixture in the 
stream, but able to go a short cruise occasionally, employed in a similar 
service in the Royal Navy. 

The members of the Liverpool Literary and Philosophical Society 
have been favoured with a communication from Mr. Thonas J. 
Hutchinson, H.M. Consul at Fernando Po, “On the Adaptability of 
Western Africa for a Cotton supply, with Synoptical notice of Mr. J. 
Lee's opinions on the six months’ course of the seasons.” The writer 
stated that the culture of the cotton plant in Africa would be a sure 
mode of doing away with the slave trade, by giving work to the un- 
employed serfs, who understood the culture of the plant, but did not 
know how to prepare it for exportation to England. It was also said 
that, as there were two seasons, there was a possibility of two crops 
being produced in each year. He suggested that the growth of the 
plant might be encouraged by English manufacturers buying all the 
superior cotton which was produced, and by the supply to the growers 
of the best kind of seed and a proper cleaning machine, In buying, 
lon g contracts would have to be made, as the growers, being poor, 
could not afford to sow a plant giving a crop for three years, unless 
sure of a market for that period. For seed he suggested that the 
Egyptian or Sea Island should be supplied, which could be used as food 
for cattle. 

The Liverpool Docks and Harbour Board has resolved that the 
tender of Messrs. Holme and Nichol for repairing, for the sum of £178, 
the damage done to the sheds of the Huskisson Dock by the falling of 
the masts of the James Baines, should be accepted; that lines of rail- 
way should be laid down according to a plan submitted, at a cost of 
£5,250; and that a tender from the Kirstall Forge Company, to supply 
410 tons of various descriptions of iron, be accepted. 

Messrs. Elkington, Mason, and Co., the electro-plate manufacturers, 
of Birmingham, have been erecting a splendid establishment at Liver- 
pool. The style (says the Albion) is something between the Venetian 





and Byzantian, combining some portion of the old classic with the new 
style that followed, and which gradually grew to the different forms of 
Gothic. Taken as a whole, the elevation is, in fact, a combination 
between European and Eastern architecture. Entering immediately 
into the large room on the basement, which will be a kind of show- 
room, we ascend, by means of a very handsome and easy staircase, to 
the great hall, or principal show-room, extending as far back as 
Williamson-street. This is a room of nuble proportions, and preserves 
more of the classic character. The walls are divided by panelled 
pilasters, from which spring half arches to support a lantern-light of 
large size, fitted with plate glass, and extending from end to end. The 
ceiling is panelled, and; contains, four sunlights, each having ‘sixty- 
three jets. Between the pilasters are large medallions, ornamented 
with bassi relievi. Under these will be placed magnificent glass cases, 
twelve feet high, filled with the most valuable and costly works of 
art, in electro-plate. Half-way up the staircase, a branch leads to an 
upper room to the front of Church-street, which is to be devoted 
entirely to Sheffield cutlery. In this room is a handsome panelled 
ceiling, which, however, is scarcely in a condition to enable us to form 
much idea of its effect when completed, though we have no doubt it 
will be as perfect as the beautiful proportions of the room. 

An embankment has given way on the Lancaster and Preston 
Canal. <A few days ago some workmen, who were sent from Preston 
to repair the Roebuck Culvert of the Lancaster and Preston 
Canal, having noticed a strong flow of the water of the canal in the 
direction of Vreston, made an examination, and found that the em- 
bankment at Salwick Moss, about six miles and a half from Preston, 
was giving way. They immediately gave information to the officials 
of the company, and used their best efforts to lessen the consequences 
of the accident by inserting stop-gates across the canal at different 
intervals, but in positions to preserve as long as possible a supply of 
water to the mills, at Preston, on the banks of the canal. The em- 
bankment, to the extent of sixty yards, afterwards gave way, and in 
order to get at the fractured space, it became necessary to allow the 
water to take its own course cown the side and ove’ the growing 
crops of the tenants of Colonel Clifton, of Lytham-hall. The water 
formed a cataract of great force, and swept everything before it, the 
only check to it being the ditches it encountered in its course. The 
millowners at Preston are likely to be seriously affected by \the escape 
of the water, and some have been compelled to suspend operations. 

The Whitchurch and Crewe Extension Railway is nearly com- 
pleted. Mr. Donald Campbell has been resident engineer; Messrs 
Brassey and Field contractors; and Mr. D. Climie has erected the 
stations, 

A magnificent iron screw-steamer, built by Messrs. Palmer 
Brothers and Co., of Jarrow, on the Tyne, for the North German 
Lloyds, Bremen, is expected to be launched to-morrow (Saturday) 
She is to be called the Hudson. Her dimensions are—345 feet over 
all, 40 feet beam, 26 feet deep, burthen 3,000 tons. The saloon 
is 70 feet long, and the state-rooms have accommodation for 125 
On the same deck are berths for 400 third-class passen- 


passengers. 
gers. There is also an hospital for the sick. The Hudson will be 


propelled by engines of 71.0 horse-power (nominal about 2,100 effec- 
tive), and will carry 1,000 tons of coals for her own consumption, 
with stowage for 1,000 tons of cargo in her hold. The Hudson, which 
is expected to steam 14 knots per hour, will ply between Bremen and 
New York. Her sister ship, the Weser, is expected to be launched 
about the middle of July. She is to be fitted up like the Hudson. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
have been summoned before the Sheftield magistrates, under the 
clause of the Railway Consolidasion Act, which requires that every 
locomotive engine shall consume its smoke. Mr, Cashin said the 
Town Council had no desire to harass the railway company, but had 
felt it their duty to institute proceedings in consequence of a memorial 
complaining of the nuisance. The magistrates find the defendants 
£5 and costs. 

At the inquest on the bodies of the four men killed recently in an 
ironstone pit, at Birdholme, near Chestertield, a number of witnesses 
were examined, the tenor of their evidence being that the accident 
had been occasioned by the neglect of the deputy of the pit, Thomas 
Bradshaw, one of the deceased, in taking with him an oil lamp 
instead of a safety lamp, which, there was no doubt, had occasioned 
the explosion. The jury, in returning a verdict of ** accidental 
death,” expressed an opinion that due care had not been shown, 

Another shocking colliery accident occurred last week at the Coates 
Park Colliery, near Altreton, the property of Messrs. Oakes, which 
resulted in the death of two men, and the serious injury of two others. 
At the inquest on the deceased Lee, the engineman stated, in extenua- 
tion, that the rope of the indicator was broken, and that the bell did 
pot ring, as it ought to have done, to give him warning when the cage 
had risen to within 15 or 20 yards of the pit top. The jury returned 
a verdict of “ manslaughter” against Lee, and he was committed for 
trial. 

At the adjourned inquest on the body of Mr. Matthew Jagger, the 
young man who ded from severe burns received in the late explosion 
at the Wombwell Main Colliery, the jury, after two hours’ deliberation, 
returned a verdict of “ manslaughter” against Littlewood, the fire- 
trier, and he was taken into custody. 

The arrangements of the Salford Working Men’s College are nearly 
matured, and the maugural soiree will be held towards he end of the 
month. ‘The following text-books for the various classes have been 
approved by the council: — Arithmetic, Elements of Algebra and 
Geometry, by Profes-or Wallace, published by Cassell; Grammar 
and Analysis, by Morell, Constable’s series; Casseli’s Lessons in 
French, parts 1 and 2; Chambers’s Bookkeeping; Page’s Geology ; 
Anstead’s Geolozy in Orr's Circle of the Sciences, and Cuvier’s 
Natural History; bowne’s Chemistry; and, for the rudimentary 
classes, the third, fourth, and fifth lesson-books of the Irish National 
School Society. 

A North Wales Miners’ Hall Company is about to be established 
chiefly through the exertions of Mr. Lowe, of Vrou Colliery. The 
object is to erect a hall, in which to hold meetings, &e, and in which 
there shall be a librarinn’s house. a geological museum, and a reading- 
room. ‘The capital is to be £1,500, to be raised in shares of £1 each. 

Favourable accounts received from Halifax settlers in New Zealand 
have lately induced several persons from that town to try their for- 
tunes in the colony, and others are preparing to follow them. 

An association under the title of the Manchester General Convey- 
ance Company has just been formed in that city. ‘Three out of the 
four omnibus proprietors of the city have agreed to the proposed 
scheme, and become shareholders to a considerable extent, and Mr. 
Greenwood has consented to act as general manager. 

‘The proprietors in the Ulverstone and Lancaster Railway have ap- 
proved a bill authorising them to raise further sums of money, and to 
sell or lewse their line to the Furness Railway Company, or to make 
working arrangements, &c. 

Yet another effort is being made to bring some continental traffic to 
the fine harbour of Harwich, A meeting was held in the town last 
week to receive a deputation from London, who are endeavouring to 
get up an “ Eastern Counties and Dutch-Rhenish Union Transit Com- 
pany,” capital £30,000, It is estimated that two steamers can be 
placed between Harwich and Rotterdam for £16,000. It was stated 
at the meeting that Sir Morton Peto, having purchas d some of the 
steamers of the North of Europe Steam Navigation Company, the 
cattle instead of being brought from Tonning into Lowestoit, as 
before, will be carricd to the Victoria (London) Docks, 

The Cambridge Working Men’s College seems to have fairly esta- 
blished an independent and useful existence. At a social meeting 
last week the Rev. Harvey Goodwin, the president, cited the follow- 

: Dntries for classes in the October term of 1855, 162; 








ing statistics :— | 

of 1896, 100; of 1557, 80: for the Lent term, of 1856, 152; of 1857, 
80; of 1858, 139; forthe Easter term of 1856, 127; of 1857, 35; of 
1858, 132 





Ihe Doncaster race course has been the scene of a series of experi- 
ments with new pieces of ordnance invented by Messrs. Dodds, of the 
Holmes Ironworks, near Rotherham, the chief advantage of which is 
increased lightness and portability. Two mortars constructed on 
Messrs, Dodu’s principles were tried alternately, The largest weighed 
6} cwt., exclusive of the carriage, which weighed about 5 cwt., and, 








with a charge of 2} Ib. of powder, threw 92 Ib. shells 1,300 yards. The 
small mortar threw 18 Ib. shells a much greater distance. The missile 
used in these guns is globular in shape at the top, like a ninepin, and 
has a shaft varying in length according to the weight of the shell. 
The shaft only is put into the muzzie of the gun, the knob or head 
containing the explosive material projecting beyond the mouth of the 
piece. The shaft is feathered with zine plates, to give steadiness to 
the flight of the missile. The smallest shell made on this principle 
weizhs only 6 lb., and the greatest distance attained by Messrs. Dodd’s 
is 3,500 yards. 

A quantity of slagg or iron dross taken from furnaces near Leeds 
after smelting has been taken to Lincoln for the purpose of being 
applied to the repair ofroads, The price is quoted (including delivery 
at Lincoln) at 6s. per ton. 

A serious accident occurred a few evenings since at the terminus of 
the Manchester, Sheffield, and Lincolnshire Railway, causing the 
death of a railway engineer named James Wilson. The damage 
done to the company’s property was very considerable. The jury at 
the inquest held on the body of Wilson acquitted the pointsman from 
blame, believing that he had erred through a misapprehension 

We note the following in regard to building matters The South 
Lincoln Militia storehouses are nearly completed.—The Market Har- 
borough Corn Exchange has been opened.—The tender of Messrs. 
Lindley and Firn has been accepted by the Leicestershire county 
magistrates for building new police-offices and restoring the stone 
front of the judge’s lodgings; the amount is £2,083.—The Lincoln 
Diocesan Architectural Society have had a pleasant meeting in the 
neighbourhood of Horncastle.—The tender of Messrs. Bennett and 
Son, of King’s Lynn, has been accepted for the erection of a new 
saving’s bank in that town; the amount is £830.—A memorial 
window has been completed in Wisbeach Church in honour of the late 

Rev. Henry Fordell.—A new will depository is being erected at Bury 
St. Edmund’s.—Two new windows are being placed in the south side 
of the chancel of Bourn Church.—A new county court house is 
approaching completion at Romford; the cost will be about £2,500. 
—The foundation stone of a new Wesleyan chapel and schools in con- 
nection with the Liverpool South Circuit nas been laid in that town. 
—The foundation stone has been laid of a new church at Wingates, 
in Westhoughton, Bolton; the church is to be dedicated to St. John 
the Evangelist, and the Vicar of Deane contributes £1,000 to its 
erection.—A new music hall is to be opened in Newcastle on the 1st 
of September; the town council propose to place a fine organ in the 
building. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond,—Extra 
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Ralzs are rather firmer at £6 per ton for cash. 
Scorcal Pic Luon.—The market continues inactive, and prices have gradu- 
ally deciined during the week to 52 . tu 52s, 6d. cash, and 54s, three months 
vpen, jor mixed numbers, G. M. B., f. 0. b, at Glasgow, The shipments for 
the week ending Uhe 9th inst., were 14,600 tons, azainst 13,000 tons corre- 
sponding Week jast year, 
SPELTER is still jooking down, £25 5s, on the spot has been paid, 
Corresx.—There has been more inquiry. 
Leap continues dull of sale at our quotations. 
i1in.—There is no alteration tu nvtice, Banca is quoted £118 and fine 
Straits £116 per ton. 
Tin Paves are weak and may be bought a trifle under quoted prices. 
MUATE AND CU., Broker 
65, Old Broad-street, 








London, 
June 11, 1858, 
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“ Vicrorta,” or Bic Ben THe SEconD.—Unlike his predecessor, 
the new “ Big Ben,” or, as it has been christened, “ Victoria,” is 
tastefully ornameuted with Gothic tracery in low relief. On one side 
of his waist is the portcullis of Westminster, and on the other the 
arms of England sharp and clear, as if traced by the hand. Round 
the upper lip is traced in Gothic letters the following inscription :— 
* This bell, weighing tons, cwt. qrs., was cast by Mr. George 
Mears, of Whitechapel, for the clock of the Houses ot Parliament, 
under the direction of Edmund Beckett Denison, Q.C., in the 21st 
year of the reign of Queen Victoria, and in the year of our Lord 
mpeccLviu.” ‘Lhe weight is rather over 14 tons, or 1} tons less than 
the old bell. Its height is 7 feet 3 inches, and in diameter at the 
mouth it measures 9 feet. Though there is less metal in the present 
bell than in the former, its dimensions are not less than those of its 
predecessor, though its form is slightly different. The head is more 
rounded, aud the waist more sloped in. ‘The sound bow, or place on 
which the clapper strikes, is also half an inch less in thickness than 
that of the old bell. The new bell is, like the old one, a litule faulty 
in tone, é.c., it is nearly F ins‘ead of . natural, and will consequently 
necessitate the toning of the quarters to accommodate it. The tone 
of the new bell is stated to be so full of sound that a slight stroke even 
with a common switch makes it ring with a tolerable tone, and the 
vibration, atter being struck with the clapper, gradually settles down 
like the sound of a trumpet slowly dying away. The clapper of the 
“ Victoria,” which is in readiness to be attached, is about half the 
weight of the one originally cast, being now about 6 cwt., instead of 
l2ewt., as formerly. This huge bell, when hoisted in its resting- 
place, will not ring out in chime with its four neighvours, but deli- 





berately and distinctly toll forth Time's succeeding hour. 
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ON THE PRINCIPLES AND PRACTICE OF CIVIL 
ENGINEERING. 
OF LECTURES DELIVERED AT THE ROYAL ENGINEER ESTABLISHMENT 
FOR FIELD INSTRUCTION AT CHATHAM. 

By Henry ConyBeare, F.G.S., M. Inst. C.E. 

LECTURE IL—ON THE “LAYING OUT” OR LOCATION OF 
ROADS OR RAILWAYS, AND ON THE DETAILED OPERATION 
OF A ROAD OR RAILWAY SURVEY. 


(Continued from page 439.) 


THESE preliminary operations being thus performed by cheap 
and unscientific labour, greatly economises the valuable time of 
the civil engineer, enabling him to run a line of section with 
his spirit-level along a sufficiently close approximation to the 
course of the best line, and to take all necessary cross sections, 
without having to wait (doing nothing) in the sun, while the 
axemen are clearing a line of sight. In a rough country the 
theodolite and triangulation must be employed for determin 
ing the relative height and distance of the ruling points; and in 
very rough and jungly country the spirit-level (which is the only 
proper instrument for the detailed section) cannot be used with- 
out great difficulty, excepting along . trace of uniform inelina- 
tion, previously cleared and marked out in the manner I have 
described.* 

The importance of avoiding all unnecessary ascent and descent 
is so great, that it should be imperatively required of every civil 
and military engineer instructed to report on the best line of 
road between two terminal points, to state, first, what is the 
difference of level between the termini ;—secondly, how much 
more than this height goods have to be lifted in being transported 
from the lower terminus to the higher ;—thirdly, to show what 
are the intermediate ruling points that occasion such extra lift ; 
—fourthly, to prove such intermediate ruling points are 
inevitable ;—and, fifthly, if the line between each two consecutive 
ruling points be not of constant inclination, to explain the nature 
of the obstacles that prevent its being so. 

The operation necessary for determining the best location for 
a line need not be so elaborate in an open and easy country ; but 
the principle will be the same —and extreme cases afford the best 
i!lustration of general principles. 

To return to the operations for an English railway survey. 
Where really good maps are obtainable, the best general route 
can be determined with perfect certainty by a well-practised eye, 
without going over the ground; and in the case of a proposed 
railway in England, the engineer-in-chief very often lays down 
the course on the ordnance map along which his assistants are to 
take the flying or trial section, without going over the ground 
himself. It is, however, in all cases better, after having obtained 
all possible information from the map, and lain down on it the 
lines that such information appears to indicate as the best, that 
the chief engineer should take the map to the ground, and go 
over the lines map in hand. 

In cases where no good maps are obtainable, the reconnaissance 
requires to be a much more pains-taking operation than in Eng- 
land. Ina district of India where the country was extremely 
rugged and intricate, and the best map obtainable was only four 
inches to the mile and very inaccurate, the author used to proceed 
as follows :—He first fixed on the limits within which he might 
select the point for traversing any range under consideration, 
and had the portions of the map included within such limits 
enlarged by squares in pencil, by a native draughtsman, to the 
scale ot the English ordnance; carefully studying by its assist- 
ance the correlation of the water-shed and water-course lines, 
and the position of the various passes; and obtaining all the 
native information he could collect regarding the character of 
each. The map so enlarged, and the memoranda relating to it, 
were then taken in succession to the summits commanding the 
portion of the range under investigation, together with a good 
telescope, a prismatic compass, and native guides from as many 
as possible of the adjacent villages ; and from their information, 
and the magnetic bearings and telescopic observations, he cor- 
rected the enlarged map and identified the places marked upon 
it; and by collating the information given by the different 


& COURSE 


* On Tracing Ghauts, Extracted from the Manual on Building and Road- 
making, issued by the Public Works Department at Madras. 


A valley or ravine extending far into the country to be ascended, or range 
to be crossed, affords a better hope of a good line of road than following a 
spur, and attempting to work it out by zig-zags; and moreover has the ad- 
vantage of every mile being so much in the ultimate direction ; while a zig- 
zag is an expedient for gaining length with reference to the siope only, and 
without reference to the ultimate progress, and should be avoided whenever 
the nature of the country affords the advantages above pointed out. 

The instrument with which the Periambaddy Ghaut was traced was a 
gunner’s quadrant, with the spirit-level changed to the other side of the arm, 
and the quadrant marked with a scale of natural tangents. This instrument 
was also used in tracing the Sumpagee Ghaut, and was merely supported by a 
long stick held in the left hand, ° 

It is difficult to write generally onthe other points tobe attended to in 
tracing, namely, fixing the head and foot of a gkaut,—the places to cross rivers 
and streams,—and when to change from one valley to another. Some of these 
become fixed points, to which the road must be brought; and it requires con- 
siderable care to determine them to the best advantage, and no slight practice 
to work the slopes into them, without expedients or loss of ground. 

Experience in executing a road will be found necessary, to enable the 
tracer to avoid a great many inconvenient errors into which he will otherwise 
generally fall. 

It is astonishing what may be done by varying the slope but 1 foot,—as, 
from 1 in 20 to 1 in 19, or from 1 in 20 to 1 in 21; and it is useful to bear in 
mind, that in this manner, if the tracer comes suddenly upon a large tract, to 
avoid tunneling through which be must pass by either top or bottom, let him 
take his fresh station according to circuustances at either point; and then, 
setting up his instrument, work back till he falls into his trace again. The 
variation of slope will be so slight, that it will require a quick eye to detect 
it, and the impediment wil] be passed without a zig-zag. 

_ In tracing the Periambaddy Road, two of the fixed points were water-shed 
lines, or saddles dividing vaileys, in this case but a few feet broad, It was 
hecessary to cross them, to keep the proper direction of the road; and, 
accordingly, these points were worked from,—the one down, the other up; 
the resuit, on a trial trace. was as ope varying from 1 in 12 tol in 15, anda 
long flat of 1.000 yards. When the thick forest came to be partly cleared, 
and the shape of the ground could be ‘better discovered, this was worked out 
in a siope of 1 in 16 and 1 in 18 for very short distances; and a heavy bank 
was raised, with a bridge 5 yards high, across the intermediate valley and 
river, The greater part of this was a slope of 1 in 20 and 1] in 30; and the 
road, having been carried higher, znd so nearer the heads of the ravines, is 
necessarily straivhter. 

When subsidiary ravines are not too deep, and yet ron a long way back, so 
that the road would bave-to skirt them if traced’ in the usual manner with 
continual slope, it may be better to earry the trial trace round them horizon- 
tally ; because, when the jungle comes to be cleared, and the difficulties to 
be seen, the ravine may perhaps be crossed by a tridge, or embankment and 
drain, as deemed expedient. In open vrass land the difficulties are visitle— 
& sight can be taken across at once at the regular slo; ¢, 
for the direction ot the road. 

In the construction of mountain roads, it should be borne in mind, that as 
@ general rule, the trace shows the centre of the read ; but, to straighten the 
inner scarp, the high spurs are often cut down and the hollows filled up, 
which, as it necessarily shortens the road, also renders it somewhat steeper 
than the original trace. 

In tracing accurately, two pickets should be driven close together at each 
sight (and the sights should be very short), one long, as an index, and the 
other driyen down till its head is on the required level. 

The tracer may often make allowance for cutting through a narrow spur, 
stead of going round it, if he has length to spare. 

An aneroid barometer will be found a great assistance to the tracer, in de- 
termininz comparative heights, and its portability renders it much superior 
to the mountain barometer. 
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guides regarding each pass pointed out, and rectifying its posi- 
tion on the map, he tested as far as possible the information 
given regarding it. 

By these measures, and without going over the ground, a large 
proportion of the passes indicated by the map as equally promis- 
ing might at once be discarded as palpably and certainly inferior 
to three or four of the others. A personal reconnaissance of 
those remaining probably enabled him to strike out all but two 
or three of these, and a very cursory instrumental exploration 
determined which of these was the best. When such precau- 
tions as these are not observed or not taken in their proper order 
of sequence, and when the engineer begins at the wrong end, by 
commencing with the detailed instrumental examination of the 
first likely-looking pass he meets with, he will usually have the 
mortification of discovering, too late, that he had wasted much 
time aud money in the detailed instrumental exploration of a 
pass which a previous and properly-conducted reconnaissance 
would have satisfied him was by no means the very best obtain- 
able.* 

In endeavouring to determine any problem in practical engi- 
neering, itis always best to master the general bearings of the 
case, in the first place, and thus to descend from the general to 
the particular—just as in a trigonometrical survey, the corre- 
lation of the primary stations are determined by primary 
triangles, before the secondary ones are interpolated, and these 
last are framed in before “ the filling in” is commenced. 

The engineer-in-chief having thus been enabled (by going 
over the ground, map in hand) to determive within very narrow 
limits the best course for the line, and to lay down the exact 
position of its fixed or ruling points-—such as the best position 
for its contact with any town—the best points for crossing any 
streams or roads, or of being crossed by any of the latter—and 
also the line that would afford the best gradients with the most 
economical construction, between such ruling points, proceeds to 
lay down such line on the ordnance map as exactly as pos- 
sible, and hands it over, with suitable detailed instructions, to 
the assistant who is to take the flying section along the line so 
indicated, and who, if possible, should have accompanied his 
chief over the ground and assisted in the reconnaissance. 

The next operation is the taking of what is termed the flying 
section along the line laid down on the ordnance map, as above 
detailed, by the engineer-in-chief. No measurements are re- 
quired for this section ; all that are necessary being afforded by 
the map; the progress of the Jeveller is consequently rapid-- 
from three to six miles a day ; and he only needs the services of 
a single man to act as staff-holder and axe-man, and who should, 
if possible, be a native thoroughly acquainted with the country 
through which the proposed line is to pass. The object of this 
flying section is to determine, within as narrow limits as possible, 
what should be the course of the parliamentary section, and 
what portion of the country requires to be instrumentally sur- 
veyed for the parliamentary plans. The maker of such flying 
section must therefore keep in mind the general levels most 
desirable to be maintained between the several ruling points, and 
must keep his line of section higher or lower accordingly. He 
will identify on his line of section as many points as possible on 
the ordnance map; and will take bench-marks whenever a 
favourable opportunity occurs, and will describe them so intel- 
ligibly in his field-book as to enable any one who comes after 
him to identify and take them up without any uncertainty, A 
notch cut with an axe in'the root of a tree, or the staff resting 
on the lower hook of a gate-post, on a stone stile, or on the steps 
of achurch porch, or any other easily identified building, will 
afford good bench-marks. Cross sections should be also taken 
at intervals, especially towards the centre of any necessary 
curves. The only instruments required in this stage of opera- 
tions are the spirit-level, the leveliing staff and tripod, a light 
axe for cutting bench-marks, and a tape for fixing their exact 
position in relation to the line of section. 

The next operation is the preparation of the parliamentary 
surveys and sections, and the book of reference required to be 
deposited in accordance with standing orders. It is desirable 
that the assistant who took the flying section should be the one 
employed to take the parliamentary one, as his previous famili- 
arity with the ground will be of great advantage. The surveys 
and sections are proceeded with contemporaneously along the 
line of country determined by the flying section. 

The leveller will get on faster than the surveying party, and 
can keep more than one of such parties at work, or he can utilise 
his time in ascertaining and laying down for the use of the sur- 
veyors as near as possible an approximation to the best centre 
line, and in taking as many judiciously placed cross sections as 
possible. <A good leveller, with two chainmen and a stuff-holder, 
will do from two to three miles of the parliamentary section a 
day. The surveying party that accompanies him will consist of 
a surveyor or assistant engineer, with two chainmen, and occa- 
sionally a third man acting as axe-man. A good hand, with 
such an establishment as this, will get through about three miles 
of average country a week. The width of the survey generally 
varies from 1,200 to 2,000 feet ; the country surveyed is usually 
from 80 to 100 acres per mile, or more than ten times the quan- 
tity (which is about 7 acres) usually required for a single line. 

The ordinary method in which the Parliamentary survey is 
conducted is as follows :—The course of the intended line having 
been determined by flying levels, and laid down as nearly as may 
be on the Ordnance, or some other good map, and frequent 
bench-marks having been taken along the line of such levels, so 
as to enable its course to be identified on the ground, such map, 
and the field-book of the taker of the flying section, containing 
data for identifying the centre line, are given to the surveyor 
entrusted with the parliamentary survey, in order to inform him 
of the exact line of country to be surveyed, and in what 
directions he should run his base lines, which should be as long 
as may be, and as nearly coincident in direction with the centre 
line of the proposed railway as the nature of the ground will 
allow, 

His first operation in the field is to range out such base line, 
with a transit theodolite and with ranging rods, fixing stations at 
the most convenient points along it, from which he runs out 
secondary lines to secondary stations, natural or artificial, to the 
right and left of the main or base line, in the direction of the 
fences, roads, watercourses, houses, or other objects requiring to 
be delineated in the survey. 

The ranging rods employed for this purpose consist of straight 
taper deal poles, about 10 feet high, from j-inch to 1 inch 











) the re ! 
ally made by the eye alone, 
xamine the country, map in 
selected on the map, aud see whether his 
closet dex jave been correct, Ile must go over the ground back ward and 
forward in opposite directions, for it will often appear quite different, and con- 
vey very dissimilar impressions according to the point from which it is viewed, 
Thus a hill which one is descending may seem to have a very easy slope, 
while it may appear very steep toone ascending it. No time orlabour should 
be spared on these first explorations, as they will save much expense in the 
subsequent surveys, which in their turn should be thoroughly executed, to 
secure the route most economical in construction. Indeed, the surveyor 
should become as perfectly acquainted with the face of the country as if he 
had passed bis hand over eyery fuot of it. —GiLuesPir, 


* “The reconnaissance” is a rapid preliminary survey of 
through which the read is to pass, and is ge l 
without instruments. The road-maker must 
hand; vis id identify the point 
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diameter at top and 14-inch at bottom, shod with iron and 
sharp-pointed for convenience in fixing, painted very white, 
some being surmounted by small coloured flags, and all divided 
into feet or links, which render them handy measuring rods for 
short efforts. A few of these ranging rods will suffice for running 
a very long base, as after the ranging of a certain length of the 
line, the hindmost ranging rod may be removed and placed in 
advance of that last fixed, and replaced by a small hedge stake, 
about 3 ft. 6 in, high, with a small slip of paper inserted trans- 
versely in a slit at the top. The chaining of the base line and 
the filling up of the survey on the right and left may then be 
proceeded with, by taking ordinates sufficient to give the details 
of all boundaries, fences, roads, rivers, and other objects required 
to be noted on the plan. For these purposes an optical square 
for perpendicular offsets, an optical right line for putting the 
surveyor in an exact line between any two visible points, and a 
pocket sextant will be often found convenient. 

When the centre line of the railway begins to divaricate in- 
conveniently from the base line first ranged out, a second base 
line must be run out from a station from 600 to 1,200 feet short 
of the extremity of the first base line, in a direction coinciding 
as nearly as possible with that of the next stretch of the survey, 
so that the two base lines may be eftectually tied into each other 
by a cross measurement. Wherever not rendered impracticable 
by the nature of the ground, this plan is considered preferable 
to the measurement by theodolite of the angle which any two 
adjacent base lines form with each other. And the survey may 
be so continued for any length, being plotted to a succession of 
such base lines, which the surveyor should endeavour to get as 
long as possible, and as nearly coincident with the direction of 
the line as possible, taking due precaution to tie each well into 
the preceding one; but when the nature of the ground prevents 
such effectual tieing in, the transit theodolite must of course be 
used for measuring the angle the adjacent base lines form to 
each other. 

The width of the survey varies from 1,200 to 2,000 feet, the 
greater width being where the exact course of the line has not 
yet been settled, or where curves or obstructions present them- 
selves ; the best means for getting over which require maturer 
consideration. 

One levelling party will be able to keep several surveying 
parties at work, and, if there is any hurry, the line of country to 
be surveyed may be portioned out accordingly. 

To secure precision in the notation of surveys, it is necessary 
to have a fixed starting point to which to refer all horizontal 
measurements, nd another (called “the datum”) to which to 
refer all vertical measurements. The starting point of the 
continuous horizontal measurements for distance is some easily 
identified object at the point from which the survey com- 
mences, and any point along the line is described, as at so 
many miles, so many furlongs, and so many yards (from such 
starting-point being understood); and the miles and furlongs 
along the section are figured correspondingly, so that any 
point on the section can be at once identified with the corre- 
sponding one on the plan, and vice versa. And as in the line of 
a river, we speak of the right or left bank, on the understanding 
that one is looking down the stream and away from its source, 
so all cross sections in a road survey, and all curves, are described 
as Tight or left with reference to the direction of the advance 
of the continuous measurements from the starting-point of the 
survey. 

As regards the scale to which the parliamentary survey is to 
be plotted. The object of the parliamentary plan is to enable 
the committee of the House, and all parties whose property is 
interfered with, to decide on the effect of such line on the 
public and private interests affected, and for this purpose a 
much smaller scale suffices than the smallest that would be 
sufficiently large to work from, ‘These parliamentary plans 
have to be printed, deposited, and distributed in such num- 
bers, that to lithograph them to a very much larger scale than 
is really necessary for the purpose contemplated in such pub- 
lication would add very seriously to the preliminary expenses of 
the undertaking, which, as they may be rendered futile by the 
bill being thrown out, it is always desirable to keep as low as 
possible. But in India and the colonies the c se is altogether 
different, aud one survey plotted to a working scale will suffice, 
from which the copies, if any, required, on a smaller scale and in 
considerable number, may be reduced and litbographed. 

The minimum parliamentary scale being below that of the 
6-inches to the mile Ordnance map of Ireland and of Yorkshire, 
a tracing from such map (corrected by the assistant who takes the 
parliamentary section) suffices all the purposes of the usual 
parliamentary survey in districts of which such maps are obtain- 
able; and in other districts, where no opposition is apprehended, 
& map on the requisite scale may often be compiled by the 
levellers from local surveys, and the expense of taking a fresh 
survey expressly for the purpose is thus avoided. But as the 
parliamentary plans have to be deposited by the 30th of Novem- 
ber, and the parliamentary committee do not take them into 
consideration till the following March, any opponents to the bill 
may employ that interval in comparing the deposited plans with 
the ground, and if they succeed in detecting any material dis- 
crepancy the bill may be thrown ont. 

The scales required by Parliament for the deposited plans and 
sections are as follow :—the scale of the plan not Jess than four 
miles to the inch, or in other words, 1,320 feet to the inch; the 
horizontal scale of the section the same as the vertical scale— 
100 feet to the inch, the enlarged portion not less than 400 feet 
to the inch; the cross section (showing how the railway affects 
existing communications) not less than five chains (of 66 feet), 
or 330 feet to the inch; and the vertical scale not less than, 
40 fect to the inch. 

A very good scale for the contract plan is 200 feet to the inch, 
but the coutract sections are often allotted to 100 feet to the inch. 

Itismuch to be desired that an absolute uniformity in the 
scales of deposited plans should be insisted on in the standing 
orders; and that the confusion to committeemen, at present 
occasioned by the scales employed being referred to four 
different standards—the foot, the inch, the chain, and the mile— 
should be avoided. The only standard employed for the ground 
should be the foot and for the plans the inch; and all scales 
should be described as “so many feet (on the ground) to the 
inch on the plan,” except for such details as require enlargement 
to 4, j,.or 4 full size,* 














There should Le only one seale allowed for each description of drawing 
and ali the seales employed should have a common measure, so that a single 
box or ivory scale would suit every purpose, Such an arrangement prevents 
confusion of scales—a very frequent source of error, The scales 1 adopted in 
India were 1,600 feet to an inch, for the reduced * quasi” parliamentary plans 
and sections of road; four times that, or 400 feet to an inch, for the plotting, 
and for the working drawings of such surveys and sections; 40 feet to an inch 
for the vertical scale of the latter; }-inch for general drawings of bridges; 
}-inch for enlarged or working drawings of such structures; and 4-inch for 
carpentry, such as roofing; and one-eighth, one-fourth, or one-half fuil size, 
for any metallic or ornamental details requiring such a degree of enlargement, 
A single “eighth” scale, or a carpentes’s common two-feet rule, will suffice 
for mezsuring work done to any of these scales. For the same reason I adopt 
in England, for parliamentary plans and rections, the scale of five chains to an 
inch, because it includes all the various minimum seales for enlarged portions 
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The following scales would suit every purpose:—General hori- 
zontal scale for parliamentary plans and sections, 800 feet to the 
inch ; vertical scale, ten times the horizontal, or 80 feet to the 
inch ; enlarged portions and cross section, double the general 
scale, or 400 feet to the inch; and vertical scales, on such en- 
larged portions, as before, ten times the horizontal, or 40 feet to 
the inch; the contract scale, 200 feet to the inch, or four times 
the parliamentary scale, the horizontal scales for the contract 
sections the same; and that vertical scale tenfold the horizontal, 
or 20 feet to the inch. A single scale, divided to eighths and 
quarters of an inch, would measure all these plans and sections : 
the division would be a binary one. And the same scale would 
measure general drawings of bridges, to a scale of 8 inches to 
the foot; contract drawings of the same, to }-inch to the foot ; 
carpentry to a scale of 4-inch, and enlargements to }, j, and 1 
inch to the foot, or one half full size. The division of a car- 
penter’s two-feet rule would answer every purpose ; and, in fact, 
the ordinary foot-rule, with its binary division into inches, 
halves, quarters, and eighths, should be made the basis of all 
English scales. 

The instruments required for a railway survey are—tle transit 
theodolite, the spirit level, the levelling staff and tripod, ranging 
rods, the optical square and the optical right-line. A prismatic 
compass, a pocket sextant, and a pocket reflecting level, will 
occasionally also be found useful. 

The transit theodolite is the only one now used by railway 
engineers, as it possesses great advantages over the old construc- 
tion, both in ranging out base lines, in measuring the angles 
such lines form in their junction with each other, and in ranging 
out curves.* The adjusting stand of the instrument should 
have three bearing points, like the Everest theodolite, and all 
modern continental instruments. The old fashion of parallel 
plates and four points of support is eminently false and unscien- 
tific as a mechanical arrangement, and however much its aban- 
donment may have become inconvenient to those who have been 
long habituated to its use, no young engineer should think of 
employing it. 

The surveying ins ‘uments manufactured by English makers, 
though perhaps, on the whole, better than those turned out of 
continental workshops, are capable of great improvement and 
simplification. Many of the continental instruments contain con- 
trivances for shielding the working parts, and the portion of the 
graduations not in use, from the dust ; and for economising the 
eye sight, and accelerating the reading and the adjustment, 
which we might adopt with great advantage. The best foreign 
makers also give much greater strength and delicacy of action to 
the tangent-screws, a point very much neglected by the English 
makers, and the first thing that fails in their instruments when 
exposed to hard colonial work. The screws for adjusting the 


required by the standing orders of Parliament; and I adapt all my other 
scales to it, though 1 consider a binary division would be a more convenient 
one, 

* On Railway Curve, 

Six or seven different methods have been recommended for ranging out 
railway curves; of these the plan of ranging them by versed sines was long 
the favourite. It has, however, of late years been generally superseded in 
England, and altogether in America, by the method that was commupicated 
by Mr. Rankine to the Institution of Civil Engineers in 1843 (see C. 2. and 
A, Journal, vol. vi. 1843, p. 243), which depends on the theorem (Euclid, 
book iii prop. 20), that the angle subtended by any are of a circle at the centre 
of the circle is double the angle subtended by the same are at any point in the 
circumference of the ¢ircle. The following extracts and tables from Shunk's 
Pocket Manual on Railway Curves exbivits the application of the method in 
America :— 

* All railway curves are parts of circles, They are designated generally 
from their character as simple, compound, or reverse; and specifically from 
the central angle subtended by a chord of 100 feet at the circumference, this 
being the length of the chain in common use, It is found that the circle 
described with radius of 5,730 feet has a circumference of 36,000 feet. Since 
there are 360° in the circle, the central angle subtended by a chord of 100 feet 
is in this case equal to 1°, and the curve is named a one degree curve, So like- 
wise ima circle with radius of 2,865 feet, half of 5,730, the central angle cor- 
responding to the chord 100 is 2°; the curve is then called a fro degree curve, 

** The beginning of a curve is called the point of curvature, or simply the 
P. C.; and its termination, the point of tangent, marked P, T, 
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“ PRELIMINARY PROPOSITION. 

“1, In any cirele the angle o ¢/ at the centre, subtended by the chord 0 /, 
is double the angle o af, at any part of the circumference on the same side of 
the chord, 

“The angle f » ¢ formed by any chord 76, with a tangent at either extre- 
mity, is called a tangential angle, and is equal to half the angle yc 6 at the 
centre, or is equal to the angle fa 6 at the circumference, 

“3. The exterior angle d 0 J, formed at the circumference by the two equal 








chords a@ b, 67, is called a deflection angle, and is equal to the central angle 
def, ordouble the tangential angle ¢ by, ds iscalled the deflection distance 
aud ¢ / the tangential distance. 

"4. Tue exterior angle p o m, of two unequal chords, is « qual to the sum 
of their tanvential angles, or half the sum of their central angles, 

“5. The exterior angle it 0, formed by tangents, is equal to the central 
angle b co, subtended by the chord which connects their points of contact 
with the curve. ‘ 

“To Trace A CURVE Witt! THRopoLitE AND CHArN. 

“*The degree of curvature and the angle to be turned are known. If the 
latter is expressed in degrees and minutes, reduce the minutes to hundredths, 
since the 100-feet chain is used, and divide the whole angle by the degree of 
curvature, The quotient will be the length of the curve in feet, and the P. , 
is at once ascertained, 

* Let ma ve the tangent and a the P.C. Place the transit at a, index 
reading 0, and direct the sight along the tangent wae. The first deflection 
wiil be half the central angle subtended by the chord used, and al! the stakes 
put in from «@ will be fixed by similar tangential deflections, (Prop. 1.) 

“When the point d is reached, the ang e d a } shown on the index will be 
half the angle <  ¢, or its equal « ¢ d, at the centre. Move the instrument to 
d, sight back to a, and turn to double the index angle. The telescope is now 
directed along the tangent 0 dg, and the angle d be=a cd=deb+adb, reads 
on the index. Note this angle in the colunm of tangents opposite station d, 
Continue the curve from this new position, precisely as was done ata, and set 
the point, Move to’, see that the vernier has not been disturbed, and 
sight back tod, The index now shows the angle (db ¢ + hdg), and the object 
is to turn the angle d//, that is, repeat the angle 7dA, as was done before at 
d, aud at the same time have the whole angle (dbe+/ fy) indicated in the 











cross wires form a very defective mechanical arrangement, con- 
stantly giving way, and constantly rendering the instrument 
unserviceable in the field. 

The clamping also is seldom from the centre, as it always 
should be. In all these points English makers might take lessons 
from the best of France and Germany ; and above all they might 
do so in the cases of their instruments. I have seldom seen an 
instrument by an English maker that had been long exposed in 
its case to a tropical climate, that had not been damaged by the 
unequal contraction of the wood acting through an injudicious 
mode of fixing ; and the mode of fixing any large English instru- 
ment in its case is usually so troublesome, that in practice— 
especially if the instrument be the property of Government—the 
lid is often forced down and the instrument damaged without the 
right plugs being put in the right places. The most expensive 
microscopes and microscopic apparatus by the best English 
makers are often seriously damaged by the complicated and de- 
fective character of their fixing in their cases ; whereas continental 
instruments, even of the most expensive and complicated cha- 
racter (Froment’s universal instrument, for example), are always 
fixed in their cases so well and firmly, as to be secure against 
any injury in carriage or in shrinking of the wood, and are at the 
same time so simple that in the field they can be unpacked and 
repacked in a moment, and without difficulty. 

In order to diminish the chances of error as much as possible, 
it is most desirable that the divisions of the levelling staff should 
be distinctly visible at as great a distance as possible. The 
pattern shown in the illustration (about one-fourth of the real 
size), and which was described in the C.Z. & A. Journal of 
1855, was devised by the author as the result of extended 
experiments made by him in India in 1854, and will be found to 
answer the required conditions more completely than any other. 
It was the most rapidly read, the least liable to mistake, and it 
was less trying to the eyes and could be read at a greater 
distance than any other of the various patterns experi- 
mented upon, which embraced every variety of pattern 
conceivable—advantages that possess a peculiar importance in 
levelling operations, carried on under the glare of atropical sun. 
It will be seen that the primary divisions of the foot into tenths 
are alternately black and white; in each tenth there are three 
insulated sub-divisions or spots, two-hundredths of a foot in 
height ; these are black on the white ground of the white tenths, 
and vice versd. These spots may be varied in outline, but the 
shape shown is that most easily bisected. By the bisection of 
these spots, the staff reads distinctly to the hundredths of a 
foot. 

The great distinctness of this staff is due to the absence of all 
crowding—to the simple character of its divisions, and to these 
divisions being mathematical lines formed by the contact of 
comparatively large masses of black and white. The eye soon 
learns that all the odd tenths are white, and all the even ones 
black ; and the centrical position of the figures in respect to the 
tenths they number, precludes the possibility of any mistake 
regarding the peculiar tenth to which each figure applies. 

Elliott’s improved dumpy level is, perhaps, the least imperfec} 
instrument of this description that has been produced up to the 
present time. It is strong and compact, and the substitution of 
a circular level for the unused compass is a step in the right 
direction. It would be a great improvement to substitute for 
the opposing screws which regulate the cross wires, a single 
screw pressing against a strong spring; and still better to substi- 
tute a thin diaphragm of glass ruled with black lines, for the 
cobweb cross-wires, which in moist tropical climates are very 
apt to give way, and which it is often difficult to replace in the 
field. The glass diaphragm might be so ruled as to furnish a 
micrometer scale for measuring distances ; and the author has 
found that its use would be attended by no appreciable loss of 
light, as such diaphragms ruled as micrometers are constantly 
used in the best archromatic microscopes, under a magnifying 
power of four hundred diameter and upwards, without the 
slightest inconvenience on this score. 

(To be continued.) 





figure. To effect this, merely add this angle // d to the present reading. It 
will be found simpler in practice to double the entire angle thus far turned, 
and subtract from the product the last tangent, viz.,d be, The vernier turned 
to [this resultant angle will put the telescope ,in tangent line to k. And 
80 On, 

** Erample—* At sta. 24450 commence a 4° curve to the left for 35° 12’, 
Suppose this a required duty, First, reducing minutes to hundredths, we 
have 35°20, which, divided by 4°, gives 880 feet for the length of the curve, 
Adding 880 to 24+-50, it is at once seen that sta, 33+430 is the P. T. 
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“Let a be the P.C,=24+450, Now, the deflection angle being 4°, the tan 


gential angle is 2°, with a chord of 100 feet. Witb a chord of 50 feet, there- 
jore, the tangential angie is 1°, and this deflection from tangent mae fixes 
station 25, A deflection from this latter point of 2°, the chord being 100 feet, 
fixes station 26. And so on, 

** When you have fixed the point d= sta, 28, the index reads7°, Move up 
to station 28, sight back to the P, C., and turn the index to 14°. This throws 
you on tangent. Proceed as before, with the 2° deflections, to sta, 31h. 
Move up, and sight back to sta, 28, The index now reads 20°. Multiplying 
by 2, and subtracting the last tangent, we have the reading of the tangent at 
he : We have turned 26° of the curve, Continue as before, After putting 
in sta , to tind the deflection which shall fix the P.T., 33+30, s as 100 
teet : 30 feet : : 2°: the required deflection = 36’. We may here 1 rk the 
great convenience of an instrument graduated to 100ths ofa degree instead of 
60ths, In the present example it would be seen immediately that the tan- 
gential angle for 100 feet being 2°, for 1 foot it would be 7. of a degree, and 
for 30 feet it would be ,°°, 

“Well, when the P. 1 
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., = 334-30, is fixed, the index reads 30° 36’. Move 
up, See that the vernier has not been disturbed, and sight back to sta, 
Now, twice the index reading, minus the last tangent, = 61 
12’, the present tangent, which is the final tangent; which finishes the curve. 

“The advantages of this manner of running a curve is, that the instrument 
shows at a glance the work done, and therefore errors may be detected with 
greater facility. By comparing at the P.T, the total index angle with the 
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distance run, the work is tested at once.” 





ASSAYING COALS BY THE BLOW-PIPE. 


Ir is much to be regretted that English miners should so long 
continue to work in comparative ignorance of the substances they 
may be working, from the want of a knowledge of the use of that 
invaluable little instrument—the blow-pipe. In Germany it had 
long been in use to distinguish various mineral and chemical 
products from one another, and also to ascertain their general 
composition, when Edward Harkort, Freiberg, first applied it to 
the quantitative investigation of certain silver ores and furnace 
products. Plattner subsequently extended its application to the 
assaying of various metallic substances; bat it remained for 
Professor Chapman, of University College, Toronto, to employ 
the blow-pipe to the practical examination ef coal. He embodies 
the result of his investigations in a paper communicated to the 
Philosophical Magazine for the present month. ll varieties of 
coal may, for practical purposes, be arranged into anthracites, 
anthracitie or dry coals, caking or fat coals, canal or gas coals, 
and brown coals or lignites. These varieties pass by almost 
insensible transitions into one another. Thus, the cannel coals 
are related to the lignites by the different kinds of jet ; between 
the caking and the cannel coals there are also various links, 
whilst the anthracite or dry coals, on the other hand—passing by 
excess of bitumen into the caking coals, and by a diminution of 
bituminous matter into the anthracites—serve to connect the 
first and third divisions. 

The true anthracites possess a sub-metallic lustre, a degree of 
hardness varying from 3-0 to 3°25, and a specific gravity of at 
least 1°33. The normal anthracites exhibit also a black or 
greyish-black streak, and all are good conductors of electricity. 
Deducting ash and moisture, true anthracites present as a mean 
-~carbon, 925; hydrogen, 34 ; oxygen (with trace of nitrogen), 4. 
All yield an amount of coke equal to, or exceeding, 89 per cent. 
The coke is frequently pulverulent, never agglutinated. The 
comportment of anthracite before the blow-pipe is, per se, the 
assay quickly loses its metallic brilliancy. After continued 
ignition, smail white specks of ash appear on its edges. In borax 
it dissolves very slowly, with constant escape of bubbles, It is 
not attacked by salt of phosphorus; the assay works to the top 
of the bead, and slowly burns away. In carbonate of soda it 
effervesces, scintillates, and turns rapidly in the bead, and the 
soda is gradually absorbed. In the bulb tube a little water is 
always given off. 

Anthracite coals are often confounded with the true anthra- 
cites, into which, indeed, they gradually merge. Many of the 
so-called Welsh anthracites belong strictly to the division of 
anthracitic coals rather than to that of true anthracites. Nor- 
mally the anthracitie coals differ from the true anthracites, in 
being non-conductors of electricity, in burning more easily, and 
with a very evident yellow flame, in yielding a small quantity 
of bituminous matter when heated in a tube closed at one end, 
and in furnishing an amount of coke below 80 per cent. The 
coke is also in general more or less agglutinated, although it 
never presents the fused mammellated appearance of that ob- 
tained from caking coal. ‘The mean composition, ash and 
moisture deducted, may be represented as—carbon, 89}; hy- 
drogen, 5; oxygen (with trace of nitrogen), 54; or carbon, 89; 
hydrogen, 5; oxygen (with trace of nitrogen), 6. 

Caking coals, or, as they are often termed technically, “ fat 
coals,” constitute the type-series of the coals properly so called, 
All yield a fused and mammellated coke, varying in amount from 
65 to 70 per cent. ; specific :gravity, 1-27 to 132. It is commonly 
mixed with thin layers of strongly soiling “mineral charcoal,” 
or fibrous anthracite. The mean composition, ash and moisture 
excluded, is—carbon, 87:9; hydrogen, 51; oxygen (with 
nitrogen), 7°0. 

Cannel, or gas coals, at least in normal specimens, do not fuse 
or cake in the fire. They give off a large amount of volatile 
matter, frequently more than half their weight; hence their 
popular name of “gas coals.” They soil very slightly, or not 
at all. The coke obtained from them is sometimes fritted, and 
partially agglutinated, but never fused into globular, mammel- 
lated masses, like that obtained from caking coals. It varies in 
amount from 30 to 60, or, in typical specimens, from 55 to 58 
per cent. The mean composition, normal cannel, is—carbon, 
80 to 85; hydrogen, 5°5; oxygen (with nitrogen), 9 to 12°5. 

Lignites, or brown coals, of tertiary age, differ greatly from 
one another in external aspect. Some of the so-called jets 
passing into the cannel coals are black, lustrous, and non-soiling, 
whilst other varieties are brown, and of a ligniform or stratified 
structure, or, otherwise, earthy and loosely coherent. lll, 
however, are partially soluble in caustic potash, communicating 
to it adark brown colour. The coke, usually ofa dull charcoal 
like aspect, or in sharp edged fragments, retaining their original 
form, varies from 25 to 50 per cent, Its separate fragments are 
rarely agglutiuated. The mean composition of lignite may be 
represented by—carbon 67 to 75; hydrogen 5; oxygen (with 
nitrogen), 20 to 30. 

All these different kinds of coal enumerated above contain a 
variable amount of moisture, and of inorganic matter or ash. 
The moisture rarely exceeds 3 or 4 per cent., although in some 
samples of coal it is as high as 6 or 7, and even reaches 15 or 20 
per cent. in certain lignites. The amount of ash is also 
necessarily variable, the extremes being under 2 per cent. 
in good coals, and in bad samples even 15 or 20 per cent. 
The ash may be either argillaceous, argillo-ferruginous, 
calcareous, or calcareo-ferruginous. The ferruginous are always 
more or less red, or tawny in colour, from the presence of 
sesquioxide of iron derived from the iron pyrites. If much 
pyrites be present, the coal is not available for furnace operations, 
gas making, engine use, Xc., owing to the injurious effect of the 
disengaged sulphur. Calcareous ashes are more common in 
secondary and tertiary coals than in the paleozoic age. Professor 
Chapman then describes the instruments and appliances 
employed, They consist of an ordinary flat-wicked lamp, two 
platinum capsules as thin as they can be obtained, one about half 
an inch in diameter, provided with a small ear or handle, and 
the other of somewhat smaller dimensions, and without the ear. 
The smaller capsule reversed fits into the larger one, the two 
tien constituting a closed vessel. A small crucible with a lid, 
a pair of steel tongs, and a balance are likewise used, 

In the examination of coals it is necessary to estimate the 
water, or hygrometric moisture, present in the coal, to estimate 
and examine the coke yielded by the coal, to estimate and 
examine the ash or inorganic matters present in the coal, and to 
estimate the sulphur chiefly contained in the coal as iron pyrites. 
To these might be added the determination of the heating 
powers of coai; but this operation, at all times one of more or 
less uncertainty, cannot be performed by the blow-pipe ina satis- 
factory manner ; but the relative heating power may generally be 
estimated with sufficient accuracy for practical purposes by a 
comparison of the amount of coke, ash, and moisture. The 
estimation of moisture is one of extreme simplicity ; some slight 
care, however, is required to prevent other volatile matters from 
being driven off during the expulsion of the hygrometric 
moisture. In the estimation of coke the small crucible is 
employed. The weighing is performed in the crucible itself. 
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The crucible, with its cover on, is brought gradually before the 
blow-pipe to a red heat. The escaping gases will take fire, and 
burn for a few seconds on the outside of the vessel, and a small 
amount of carbonaceous matter may be deposited upon the 
cover. This, however, rapidly burns off on the heat being con- 
tinued; and as soon as it disappears the crucible is withdrawn, 
cooled quickly, aud weighed with the cover on. To estimate 
the ash the coal must be reduced to a coarse powder and the 
weight ascertained by weighing in the capsule in which the ex- 
periment is to be performed, and a strong heat applied. The 
nature of the ash is determined in the usual way, and the 
sulphur is determined by the same test as is applied to detect 
the sulphate of lime in the ash.— Mining Journal. 


TRIAL TRIP OF THE “ ADMIRAL,” 

Tus steamer has been built by Mr. James R. Napier, for a 
Riga company, to ply between Riga and St. Petersburg, and 
more than ordinary importance attached to her trial, which took 
place on Friday last. The ordinary practice of building steamers 
to specifications, binding the builder down to precise measure- 
ments and proportions, whilst the risk as regards speed and con- 
sumption of fuel is borne by the purchasers or owners, has been 
departed from in this instance, and with undoubted advantage to 
both parties. On undertaking to build the Admiral, Mr. Napier 
guaranteed that she should have accommodation for 80 first-class 
passengers, 25 second-class passengers, and about 30 officers and 
crew ; that the capacity for cargo should be about 25,000 cubic 
feet ; that the draught of water, when loaded with 90 hours’ 
fuel, 200 tons weight of cargo, and 300 passengers and 
crew, with provisions and luggage, should not exceed 7 feet 9 
inches ; that the speed in smooth water, when so loaded, should 
be between 113 and 12 knots or nautical miles per hour; and, 
finally, that the consumption of fuel, when running with the 
above draught and at the above speed, should not exceed 3 Ib. 
per indicated horse power per hour. 

The following report, drawn up by Professor Macquorn Ran- 
kine, for the owners, will show how these conditions have been 
fulfilled :— 

REPORT ON THE PADDLE STEAMSHIP ADMIRAL, 

“Having inspected the steamship Admiral, and tested her 
speed, power, and consumption of coal during a trial trip on the 
llth June, 1858, I have to report as follows :— 

“First, as to the load and draught of water: —I have 
ascertained from authentic vonchers that, previous to the 7th 
June, there had been put on board the ship, by Messrs. Black 
and Henderson, 314 tons of coals, of which there were consumed 
during a preliminary trip on that day, 10 tons, leaving 305 tons 
on board. The draught on the 11th June was 7 ft. 5 in. 

Secondly, as to the speed in smooth water :—The speed was 
tested by running down the Firtlr ef Clyde from Cloch Light- 
house to Cumbrae Lighthouse, and returning from Cumbrae 
Lighthouse to Cloch Lighthouse. The distance between these 
points is thirteen nautical miles and two-thirds. The downward 
run took place at about quarter-ebb of the tide; the upward run 
at about half-ebb. Hence the current was favourable during 
the downward run, and adverse during the upward run; and the 
adverse current was stronger than the favourable current—so 
that on the whole the effect of the tide was to make the apparent 
speed of the ship seem less than her true speed, but to what ex- 
tent it is impossible to compute exactly. In the following cal- 
culation the speed is given without any addition on account of 
the tide :— 

RUNNING DOWN, 





A. M. 8. 

Passed Cloch Lighthouse .. .. 12 16 50 

Passed Cumbrae Lighthouse 1 21 38 
Difference a _ 1 448 

RUNNING UP, 

Passed Cumbrae Lighthouse eo 408 se 1 51 23 
Passed Cloch Lighthouse .. .. «2 «+ + 3 453 ; 
Difference © 00 0c ce «0 se 1 13 30 


Total time of running 27} nautical miles 21818 

Being at the rate of 11°87, or eleven nautical miles and eighty- 
seven one hundredth parts per hour. 

“ Thirdly, as to the power of the engines.—From a series of 
nine indicator diagrams carefully taken I have computed that 
the power of the engines, for the speed and with the load already 
stated, is 744 indicated horse-power. * 

“Fourthly, as to the consumption of fuel per hour :—The coal 
to be burned during and after the trial of speed was placed in 
bags, each containing two ewt., so that the weight consumed in a 
given time could be ascertained. The combustion of the fuel, 
80 proportioned out, commenced at 12.35, at which time I ob- 
served the condition of the fires, and continued both during the 
trial of speed and for a subsequent period—the full speed being 
still kept up, until 64 cwt. had been burned ; the fires being as 
nearly as I could judge in the same condition as at first. This 
took place at 3.50 p.m., so that the combustion was at the rate of 
64 ewt. in three hours fifteen minutes, or 2,206 lbs. per hour, 
being somewhat less than one ton per hour. 

“Fifthly, the consumption of coal per indicated horse-power 
per hour was at the rate of 2,97 lb., or two pounds and ninety- 
seven one hundredth parts. 

(Sigued) 


The following are the principal dimensions of the Admiral, as 
given in the builder’s certificate :—Length, 211,', ft.; breadth, 
32,'; ft.; depth, 11,°, ft.; gross tonnage, 586,\7, tons; space 
occupied by engines and 90 hours’ coal, 92,53; tons; register 
tonnage, 447,52, tons ; her extreme breadth over the paddles is 
50 ft. 

There is no doubt that the engines will improve as they con- 
tinue to work ; yet nothing could be more satisfactory than the 
results already obtained. The owners have what they bargained 
for, with full measure, whilst Mr. Napier is not giving away ma- 
terially more than he is paid for. The nearness with which 
results have verified the calculations made is something wonder 
ful, and yet in these calculations so little margin was left, that if 
a deficiency had occurred in any one of the elements necessary 
to the vessel’s success every other element would have been 
thrown wrong. Thus a greater consumption of fuel would have 
necessitated a greater weight of coals, which would involve 
diminished cargo space or increased draught. 

At the preliminary trial on the 7th June (referred to in Pro- 
fessor Macquorn Rankine’s report) there were 150 men on board 
in addition to the 315 tons of coals, and the average speed 
obtained between the Cloch and Cumbrae Lizhthouses—down 
and up—was 12,); knots or nautical miles per hour. 

The engines, which are by Messrs. Randolph, Elder and Co., 
have two cylinders 48} in. diameter, and two cylinders 764 in. 
diameter, the stroke of all four being 51 inches. The steam is 
admitted into the small cylinders during less than half the 
stroke, and expands during the remainder of the stroke in the 
small cylinders, afterwards entering and working in the large 


“W. J. Macquorn RANKINE.” 








_* The indicated horse-power required, as computed theoretically from the 
dimensions and figure of the ship, was 756, 





cylinders. The paddle wheels have each eleven feathering floats» 
7 ft. by 3 ft, the diameter between the centres of two opposite 
floats being 20 ft. 6 in. During the runs on the 11th the engines 
averaged 23} revolutions per minute. The machinery worked 
with remarkable smoothness, and the concussion or tremor pro- 
duced by the action of the paddles was unusually slight. 

The ship is modelled on a modification of the “ wave line,” 
and her bows are carried up almost vertically from the 
water line, whilst her extreme stern is much less overhung 
than is usual, so that her external appearance is very novel 
and striking. Her saloon and cabins are very chastely and 
beautifully decorated—the panels bearing appropriate nautical 
devices in imitation walnut-wood or bird’s-eye maple, which 
last named wood generally predominates, being relieved by 
beads and mouldings of rich-tinted rose and other woods. The 
fuel used was Scotch coal, 


CITY SEWERS COMMISSION. 
THE commissioners of sewers met on Tuesday at Guildhall, Mr. 





Deputy Christie presiding. 
. THE STATE OF THE 

Mr. Deputy Harrison (one of the representatives of the City 
on the Metropolitan Board of Works) brought under the notice 
of the court, as a matter of great importance, the fact that that 
Board, in order to prevent the annoyances now arising from the 
deposit of noxious substances along the shores of the river, had 
determined upon carrying out the sewer outfalls to a distance 
below low water mark. They intended to deal with ten of the 
sewer outfalls, and on Friday last decided to commence with 
four, of which the London-bridge sewer and the Goswell-street, 
or, as it was called, the Dowgate-dock sewer, were two. The 
expense of the works in the case of these two would be £6,000, 
and as, according to the Act, the expense was to be borne by the 
parties interested, in proportion to the benefits which they re- 
ceived, the whole of the expense might fall upon tlte City, and | 
he had procured the postponement of the commencement of the | 
works until the parties interested should be made acquainted 
with the fact, The expense of the Lon lon-bridge sewer would 
be only £750, but that of the Goswell-street sewer would be 
£5,258, and he thought something ought to be done towards 
deciding how the expense should be borne. He therefore moved 
that Mr. Hayward, their engineer, shou'd be instructed to inspect 
the plans and ascertain what proportion of the expense it is pro- 
posed to throw upon that court, and report thereon to the next | 
court. He believed the Metropolitan Board had absolute power | 
to settle the question themselves, but he thought there would, | 
nevertheless, be no difficulty in sett:ing the question satisfactorily | 
by a conference between their engineer and the engineers of the | 
Board, 

Mr. Symonds seconded the motion, observing that the outlying 
districts, drained by the sewers referred to, ought to contribute 
to the expense, as well as the City itself. 

Mr. Waterlow, sen., said that everyone who came into the City 
must be annoyed by the awful stench arising from the river, and 
would benefit by its cessation. The City, therefore, ought not to 
bear the entire expense of the operation. 

Mr. De Jersey remarked upon the inactivity of the Metro- 
politan Board with regard to a main drainage scheme, and said 
they appeared, from the business now before the court, to be 
going backwards; for here they proposed to expend £6,000 | 
merely to carry the outfalls of the sewers further into the river, 
and as there were ten sewers in the whole to be dealt with in the 
same way, and probably at the same comparative cost, there 
would be an expenditure of £50,000 for a merely temporary pur- 
pose, since the outfalls would be useless when a main drainage 
scheme was carried out, and it would therefore be a complete 
waste of that large sum from the pockets of the ratepayers. | 
With regard to the merits of the proposed works there could be 
no doubt that the effluvium arising from the river was ex- 
ceedingly unpleasant, but the effect of the alterations now pro- | 
posed would merely be to throw the stench from the shores to 
the centre of the river, to the annoyance of a!l the steamboat 
passengers passing along. 

Mr. Deputy Barnard was quite of opinion that something 
should be done, but at the same time thought it would be unfair 
to call upon them to bear the whole expense of carrying out the 
outfalls of sewers, which brought down a vast mass of foul matter 
from outlying districts, and threw it into the middle of the City. 

Mr. Barclay, who is a chemist, assured the court that it was 
high time something should be done, for that very morning 
more than thirty people had applied to him for medicine in very 
severe cases of diarrhova. 

Mr. Deputy Harrison asked for some forbearance to be shown 
towards the Metropolitan Board, which had great difficulties to 
contend with, and would, he had no doubt, ultimately surmount 
them. With regard to the objection that had been made that 
the sewer outfalls would after a few years be useless, he assured 
the court it was not so, since the engineer to the Metropolitan 
Board had informed them that those outfalls would be necessary 
as “storm outlets,” whatever might be the character of the main 
drainage scheme finally decided upon. Mr. Alderman Cubitt 
had proposed the plan, he himself had seconded it with very 
great pleasure, and it had been unanimously adopted, everyone 
believing that it would be attended by the most beneficial results, 

The motion was then unanimously agreed to. 


RIVER. 











LAW PROCEEDINGS. 


COURT OF QUEEN’S BENCH.—Westrminster, June 15. 
(Sittings in Banco, before Mr. Justice Erte, and Mr. Justice 
Crompton.) 


ELLIOTT AND OTHERS V. MORRIS, 


Tus was an action brought by the plaintiffs to recover damages for the 
infringement of a patent granted to them on the 28th of November, 1850, for 
certain improvements in machinery for manulacturing woven fabrics, The 
plaintiffs’ invention consisted in the arrangement and construction of certain 
apparatus, which was fixed to certain parts or portions of the loom, for the 
purpose of preventing the shuttle flying off the race or trash board, when in 
the actual operation of weaving, to the great danger of persons employed in 
such operation, The defendant bad used a contrivance having the same end 
in view, and the only question now raised for the Court, upon a rule to enter 
the verdict for the defendant, was whether there was evidence to support a 
verdict for an infringement. 

Mr, J. Wilde, Q.C., and Mr. Hindmarch were heard for the plaintiffs. 

Mr, Atherton, Q.C., and Mr. J. A. Russell appeared for the deiendant, but 
they were not called upon. 

Mr. Justice Erle said he was of opinion that the rule to enter the verdict 
for the defendant should be made absolute. The plaintiffs’ invention was not 
to prevent the vertical and lateral motion of the shuttle, but for an arrange- 
ment for preventing the shuttle from flying off the race. There was therefore 
no infringement, and to hold the contrary would be to hold that any arrange- 
ment having in view to prevent injury to the workman would be an infringe- 
ment. The defendant’s apparatus wus essentially and entirely different from 
the plaintiffs’, and therefore he (Mr. Justice Erle) was of opinion that there 
had teen no infringement, and that the rule should be made absolute, 

Mr. Justice Crompton said he was of the same opinion, 

Rule absolute to enter the verdict for the defendant. 





| used, 


| portion to the space it occupies. 


MR. MACNAUGHT’S LECTURE ON THE COMPARATIVE 
MERITS OF HIGH AND LOW PRESSURE STEAM. 
Some months ago a discussion took place at Manchester, between 
Mr. Ingham, of Oldham, and Mr. Davies, of Blackburn, upon the 
merits of high and low pressure steam, and the subject being 
taken up in Tug Encryecr has caused considerable discussion 
in the engineering world. The subject has also been taken up by 
Mr. Macnaught, of Rochdale, who delivered a lecture on it, on 
Sunday, to an audience composed of working engineers from 
Manchester, Oldham, Bolton, Blackburn, Preston, Stockport, 
Heywood, Todmorden, and Accrington, in the lodge room at the 
Peel’s Arms, Mason-street, Manchester; Mr. R. Meadowcroft, of 
Heywood, was appointed to the chair, and Mr. F. Seeds, of 
Stockport, was appoiuted vice-chairman. After some prelimi- 
nary business, Mr. Macnaught commenced his lecture by advert- 
ing to the difficuities in the way of experiments. ‘lhey wanted 
to get the besi effect with the lowest pressure in the boiler, and 
that could only be obtained by the single cylinder engine, but 
those engines had never been made to meet modern requirements, 
and so long as steam was a necessary appendage of the steam 
engine he did not think they would be; still, until public opinion 
was altered, the beam would have to be employed. The tables 
he should use were those of Tredgold and the French experi- 
menters, but before he read them he would define the terms he 
If gas were forced into half its original space its pressure 
was doubied ; if into one-fourth the space its pressure was four- 
fold; in general terms, the pressure of any gas is in inverse pro- 
That was the law of Mariotte, 
and steam followed that law, although there was an apparent 
difference caused by steam having the property of not existing 
at a high state of tension except under a certain degree of heat. 
If the heat were »emoved the steam returned into water, and the 
collapsing he calied contraction. The very same thing would take 
place with all sorts of gas if heat were applied to it. Ifa cubie 
inch—oue unit—of water was evaporated into a small space it as- 
sumed the form of high pressure steam; if into a large space it 
was low pressure steam, but the same amount of heat was re- 
quired in both cases for the evaporation of the water. A unit 
of water expanded into steam at atmospheric pressure occupied 
1,711 times its original bulk ; at two atmosphere pressures, 905 
times its original bulk ; at three atmospheres, 623; at four atino- 
spheres, 479; at five atmospheres, 391. They wanted to see if 
those were mechanical equiva ents of each other, A unit of 
water turned iuto steam at a pressure of two atmospheres occupied 
905 times its original space. If that steam were used on a piston, 
half the area of a piston to which steam at one atmosphere was 
applied—and that was the only fair way of testing it—they would 
find, according to the law of Mariotte, its power would be as 
1,810 to 1,711. If the steam were three a*mospheres pressure it 
gave a power of 1,869 ; four atmospheres, 1,916 ; five atmospheres, 
1,955 to 1,711, and so on. Now it was ciear there was some 
mechanical force gained by the increased volume, There was 
the same amount of heat in the evaporated unit of water, but it 
was of two kinds, sensible and latent, and the effect of sensible 
heat was to cause the steam to dilate, so that its pressure was 
actually greater than that given by the law of Mariotte. What 
they wanted toarrive at was, what advantage, if any, was there in 
high pressure steam, and how was it to be applied? He was 
certain that to get the greatest t of y with the 
least amount of pressure, they must use single cylinder engines 





| with small cylinders, for the real power of an engine did not de- 


pend on the size of the cylinder, but on the strength of its parts. 
He wanted to reduce the pressure in the boilers, and to intro- 
duce the pressure into the cylinders with as little in as 
possible, not to have a high pressure in the boiler, and huve it 
throttled off before it got into the cylinder. It was well known 
that the average vacuum obtainable was 124 lb. below atmo- 
spheric pressure, thus leaving 24 lb, of back resistance to be over- 
come. Ifan engine working at a pressure of one atmosphere had 
24 lb. of buck pressure to overcome, an engine with a piston half 
the area of the first, but working at the pressure of two atmo- 
spheres, would only have balf that back pressure to overcome, 
because the back pressure was acting on half the area. Thus in 
the first case there must be a vacuum of 13¥ lb. obtained before 
it was a mechanical equivalent to the other in the mere use of 
the steam. When the presure was three atmospheres, and the pis- 
ton one-third the area, the gain in mechanical power was as § Ib. 
to 2) lb. back resistance, or the first engine must have a vacuum 
of 14,2, before it was a mechanical equivalent to the third engine 
with a vacuum of 124, Carry this out to six atmospheres pres- 
sure, and they could have a whole atmosphere of back pressure, 
and yet be as well off as the first engine with the best vacuum 
they could get. He did not recommend a pressure of six atmo- 
spheres, because, though there was a mechanical gain by lessening 
the back pressure, by lessening the area of the piston and increas- 
ing the pressure of the steam, still they must stop somewhere, 
and he wanted the pressure taken off the bvilers and put on 
the pistons. It might be done gradually, but they ought to aim 
at that, for if they did there was safety in the distance. He was 
ready to answer any question to the best of his ability. Several 
questions were asked and answered relative to various portions 
of the lecture, and there was no opposition offered to Mr. Mac- 
naught’s views on the lessening of the back resistance by reduc. 
ing the area of the piston and increasing the pressure of the 
steam. The subject of expansion being mentioned by Mr. Davies, 
of Blackburn, Mr. Macnaught observed that he had not intro- 
duced it from a desire not to complicate the matter ; but it was 
evident that if there were a gain of mechanical power in the 
examples given with a cylinder full of steam at the full pres- 
sure, there must be a proportionate gain if the steam were ex- 
panded. Mr, Ingham, of Oldham, observed that the examples 
given showed the superiority of high pressure steam. He 
expressed himself in favour of compound engines, and read a 
series of propositions embodying his views. At one time it 
appeared probable that there would bea lively discussion, but 
the principal advocate of low pressure steam, Mr. Davies, would 
not enter on the discussion ; and at the end of the second sitting 


thavks were voted to Mr. Macnaught and the chairman, and the :-- 


proceedings terminated. 


Great Ixpian Supmanine TeLeorarn Compaxy.—A p us 
has been issued of a company pont to be formed with the above 
title, with a capital of £1,000,000 in £20 shares. The proposal is to 
construct a line on Mr. Allan’s patent from Falmouth to Bombay, via 
Gibraltar, Malta, and Alexandria, and thence by the Red Sea to Aden 
and Bombay. Mr. Allan contends that his system confers the ad- 
vantage of an economy of 40 per cent. in the first cost of construction, 
and of more than 50 per cent. in the working. 

Britisu AND AusTRALIAN RoyaL Matt Company.—The 
has been issued of an enterprise to continue the mail service to 
Australia in place of the European and Australian Company, which 
has proved incompetent for the task. The new concern is to be called 
the British and Australian Royal Mail Company, and is to carry on 
its operations from Liverpool, under the management of Mr. Cunard. 
Government aid is relied upon, and preliminary arrangements have 
been made to obtain on eligible terms ten efficient steamers, some of 
which are already at the proper stations. The capital is to be 
£600,000 in shares of £100 each. 
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T1@s invention, by Mr. John Bethell, of Parliament-street, has 
refgtenee to machines in which rotary excavators, cutters, diggers, or 
cultivators. are emvloyed, and in which they are worked with the 
same engine which eflects their locomotion, and consists in con- 
strmeting such machinery in combination with a self-laying system of 
railway for the whecls to run upon. 

Fig, 1 is a side elevation of the apparatus; Fig. 2 a back or end 
elevation; and Fig. 3 an alteration in the manner of driving the | 
diggers or cultivators from that represented in Figs. l and 2. In | 
Figs. 1 and 2, A, A, A, are three running or bearing wheels, a pair 
opposite the one to the other, and a single one in front, and B, B, B, 
are a series of separate slippers, shoes, or pieces, constituting the con- 
tinuous railway or roadway, according to Boydell’s system. The 
front wheel A is for the purpose of guiding the direction of motion of | 
the apparatus by means of the hand wheel C and suitable gearing in 
connexion with it. The main axis D of the entire machine—namely, 


the axis of the pair of wheels A, A, carries upon it a chain wheel E, | 


and the axis d near the back end of the machine carries upon it a 

similar but smaller chain wheel ¢; F is a chain connecting these two | 
axes; G, H, I, a train of spur gearing, by means of which and the | 
chain wheels and the chain above mentioned a rapid motion is trans- | 
mitted to the shaft K, which carries and drives the diggers or culti- | 
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MACHINERY FOR CULTIVATING 


PATENT DATED 22ND OcTOBER, 1857. 
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| vators L, L. Some of the foregoing parts are in duplicate—that is to 


say, repeated on either side of the machine, and, to avoid complexity | 


r 


| in the illustration, the chain F 1s not represented in the Fig. 2. The 
two radius frames or arms N, N (one on either side), which support 
and carry the wheels H, I, are capable of movement upon the axis 
D, so as to raise or depress the cultivators as may be required, which 


is effected by means of the hand wheel O, shaft Ox, and worm 02, 


the worm wheel P, shaft Px, and reels or pulieys P2, P?, and the 
chains Q, Q, which are connected to the said pulleys and to the radius 
frames or arms N, N; R, R, are a pair of trailing wheels for support- 
ing the weight of the diggers or cultivators, and gearing, &c., for 
| driving them. Fiz. 3 shows the substitution of cranks, a, a, and a 
connecting rod 4 for driving the diggers or cultivators from the shaft 
or axis d (or the chain wheel e upon the same) instead of the train 
of wheels before mentioned, the mode of elevating the cultivator and 
driving the chain wheel e being the same, as before described, with 
the train of wheels, It must be understood that other means may be 
| substituted for those shown for driving the diggers or cultivators, and 
also that any other cutters or tools adapted to the objects of the in- 
vention may be substituted for the diggers cr cultivators respresented 
in the illustration. 
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Tas invention, by Wm. Macnab, of Greenock, consists in construct- 
ing serew-vessels so as to render them more suitable for use in shal- 
low water. For this purpose a vessel is fitted to receive two propellers, 
mounted on two shafts laid parallel to each other, and these propel- 
lera. may, be of such a size as either to be totally submerged or only 
partially so, as may be preferred. 


| from floating bodies or otherwise, it is constructed with two stern 
| posts, and it is between these two stern posts that the propellers are 
| placed. In order that the water may not be obstructed in its passage 
to the propellers, the vessel is arranged so as to draw Jess water at the 
stern than elsewhere; but the stern posts descend to the full draft of 
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vessels, but which are to have a small draft of water, the patentee 
proposes to form them with three stern posts, one at the centre line of 
the vessel, and another on each side of this ecntral post; and in this 
case he proposes to employ four propellers, two in each of the open- 
ings between the stern posts. 

Fig. 1 shows a longitudinal section of a vesscl with two stern posts, 
and Fig. 2 a view looking towards the stern. In the arrangement 
shown there are two stern posts a, a, and two propellers, which work 
within the space between such stern posts; the stern posts in this case 
descend as low or lower than the lowest part of the bottom of the ship 
or vessel, and there is a rudder hung on each stern post. The stern 
end of the vessel is formed so as to draw less water than the more 
forward parts, in order to allow the water to pass freely to the 
propellers. 





CAPTAIN NORTON’S GOSSAMER CARTRIDGE. 
Tue object of this cartridge, invented by Captain Norton, is to pre- 
vent the necessity of the soldier biting off the end of the cartridge, a 
very injurious operation. The cartridge is made by putting the 
powder of the charge in a small bag or cap.of thin paper without any 
previous preparation of the paper, and then adding strength to this 
thin covering by enclosing it:in a:‘small piece of common cotton net 
as shown in the illustration—the cavity of the shot being roughened, 
out, as shown in the second figure, for the purpose of readily attaching 
the cartridge to it. An experiment was lately tried with cartridges 
| constructed upon this principle at Tilbury Fort, with the ordinary 
Enfield rifle, and it was found that without puncturing or piercing the 
cartridge previous to loading, the flash of the percussion cap was 
amply sufficient to penetrate the thin paper through the opening of 
| the network, and fire the charge. The soldiers of the fort who wit- 
nessed and tried the experiments were much pleased with the 
| cartridges, as being a great improvement on those at present in use. 
| On firing the rifle the net is carried out, leaving no residue whatever 
in the barrel. The net secures the thin paper that encloses the gun 








cotton or gunpowder, an 1 prevents it from bursting when pressing the 
gun cotton or gunpowder into it. Major Straith, professor of forti- 
fication, at the E. I. C.’s Military Seminary, Addiscombe, in a letter 
dated the 2nd November, 1835, referring to some experiments he had 
made upon cartridges both in paper and linen, and of which the 
present invention is an improvement, states that “the motion of 
biting the cartridge being saved, time is saved in loading, and the 
entire charge, without the usual waste, is always delivered into the 
piece.” In making the present cartridge the thin tough paper is first 
placed with its centre on the point of the mandril or former, and the 
net in the same manner over the paper, both together are then pushed 
into the tube mould, the ends are drawn down, and the mandril 
drawn out, the powder or gun cotton is then put in and the ends of the 
paper and net are tied up. In preparing it for Sharp's breech-loader, 
Captain Norton places a little gun cotton first in the lower end of the 
cartridge, and gunpowder over the cotton, the fire from the cap being 
certain to fire the cotton, although it may not always fire the gun- 
powder through the thin paper. Specimens of these naked shot, with 
the cartridge attached as represented, have been deposited in the model 
room of the United Service Institution, aud are now, we believe, under 
the consideration of the War Department. 


Tue GLAscow AGRICULTURAL Society's MEETING.—This meeting 
was held on ‘Tuesday, the 8th, in the Cattle-market, when a large 
number of implements of all kinds were exhibited, forming one of the 
best shows of this society. An engine by Gough was exhibited in 
motion, on a truck. One of Chaplin's engines was moving about the 
yard, self-propelled, and a beautifully got up portable engine and 
threshing machine by Hornsby, were in motion, but not put to work. 
Another portable engine and threshing machine by John Gray and 
Co., of Uddingston, near Glasgow, was threshing, and gave satisfaction 
to a number of agriculturists, who were struck with its simplicity and 
advantage in this respect, at least, over its competitors. No prize was 


In order to adapt the vessel to | the vessel, in order that the rudders (of which there are two, one oa | awarded, and disappointment was expressed by several present at 


receive these propellers su that they may be protected from injury | each stern post) may have sufficient power, Jn constructing large | there being no trial of these implements by the judges. 
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PROFESSOR WAY’S IMPROVEMENTS IN OBTAINING 
LIGHT BY ELECTRICITY. 


PATENT DATED 10TH NoVEMBER, 1857. 


Whew a jet or jets of mercury connected with one pole of a battery is 
directed upon a point of charcoal in connexion with the other pole of 
the battery, the charcoal is liable to be consumed, in which case the 
focal distance is altered, and the brilliancy of the light is impaired 
One part of the present invention consists in so arranging the charcoal, 
or other conducting substance forming tne solid electrode, that it 
shall be continually renewed and presented to the stream of the 
flowing electrode at a constant distance from the orifice of the jet from 
wRich the latter issues. This object the patentee proposes to effect 
in one or other of the following ways, or otherwise :—He arranges 
cylinders or rods of charcoal or other conducting material opposite to 
each other, and causes them to be pressed together by springs, or 
other mechanism. Upon the point where the ends of the rods meet 
he directs the jet or jets of mercury, which, by proper means of 
adjustment (as described in his former patents and illustrated in Tuk 
ENGINEER), may be fixed at the focal distance or breaking points of 
the stream. 
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Fig. 1 is a longitudinal section of part of an electric lamp con- 
structed in this manner. <A, A, tubes of iron; b, B, pistons ground 
in, say, an inch long; C, C, springs; D, D, screw nuts to open the 
tube for charging; E, junction of the rods of charcoal; F, the jet; 
G, the stream of mercury. It is important that the pressure applied 
to the different rods of charcoal or other conducting material should 
be as nearly as possible the same. The patentee sometimes employs 
for this purpose, in place of springs, the following arrangement :— 
Cylinders of iron or steel, or other suitable material, are titted with 
pistons, which, in moving, press conducting rods against each other ; 
at the back of these pistons mercury is introduced by pipes leading 
from a cistern above, and by this column of mercury the rods of 
charcoal or other conducting material are pressed forward with great 
equality. This arrangement is clearly shown at Fig. 2, which is also 
a longitudinal section of part of an electric light. A, A, tubes of iron; 
B, B, pistons ground in; C, C, tubes connecting the tubes A, A, with 
a mercury cistern above; D, D, screw nuts to open the tubes A, A, 
for charging; E, junction of the rods of charcoal; F, the jet; G, the 
stream of mercury. The size (diameter) of the charcoals is dependent 
upon the strength of the battery, and the mercury current about that 
of an ordinary lead pencil or goose-quill, or somewhat smaller, is 
found to answer with a battery power of 48 cells of a Maynooth’s 
battery, the zinc plates of which expose a surface of 60 inches each, 
and a mercury stream of from 15 to 20 fluid ounces per hour, with a 
pressure of 18 to 24 inches. The lamp may be of the shape shown in 
the former patent, the charcoals being introduced at the sides, and 
the jet of mercury coming from the top, and adjusted as shown at 
Fig. 3, afterwards described. Instead of pressing rods of charcoal or 
other conducting substances against each other, one such rod may be 
pressed against a piece of lime, phosphate of lime, or other compara- 
tively infusible material, the flowing electrode being directed against 
the point of junction. In this case when phosphate of lime is 
employed, it is prepared by precipitating phosphate of lime, Iding 
into a cylindrical form, similar in size to the charcoal employed, and 
burning ‘it; the cylinder of phosphate of lime is fixed in a suitable 
cup or boss of iron at the end of a rod or tube carried by the frame of 
the lamp. 

A surface of charcoal or other conducting material forming one 
electrode may be presented at a constant distance from the orifice 
from which the flowing electrode issues by causing a eylinder or rod 
of such conductor upon which the flowing electrode is thrown to 
move forwards and on its axis; the required motion being given by 
suitable self-acting mechanism. For this purpose a rod or axis is 
mounted horizontally at the bottom of the lamp, and on this axis a 
cylinder of charcoal about 14 to 2 inches in diameter is ted, a 
hole being formed through the centre of the charcoal cylinder for the 














purpose. Motion is given to the axis by clockwork, so that it may 
make about one-sixth of a revolution per minute, and on one end of 
the axis a screw is cut, having about 10 threads to the inch, and this 
end of the axis passes through a fixed screw nut, so that as the axis 
revolves it is constrained also to move forwards endwise thus; a fresh 
surface is constantly offered to the flowing electrode. Or a rod of 
charcoal or other conducting material forming one of the electrodes 
may be projected by a spring or otherwise through a ring of iriduum, 
so that as the end of the charcoal is consumed a fresh portion is 
pushed forwards in a similar manner to that in which the candle in a 
Palmer’s candle lamp is forced forwards as its end is consumed. 
Fig. 3 is a vertical section of a lamp constructed in this manner; @ is 
an iron tube communicating at its upper end with a reservoir of 
mercury, and carrying at its lower end a jet of fire-clay b cemented 
into it. On the exterior of the tube @ a screw thread is cut, and it 
has on it the nut c, by turning which the jet at the end of the tube 
is raised and lowered to adjust the focus; d is an exterior tube 
through which the tube a can slide freely ; a cap e screws on to the 
upper end of the tube d, and by nipping the flange at the lower part 
of the nut c clamps the tube a and the tube d together. On the lower 
end of the tube da ball f is formed, which fits into a socket formed 
at the upper part of the cap g, and it can be clamped in any position 
in this socket by screwing down the piece A upon it; thus facility is 
afforded for the horizontal adjustment of the position of the jet; iis 
a glass cemented at its upper end into the cap g, and at its lower end 
into the metal ring j, which screws on to the bottom k. Through the 
centre of this piece a hole is drilled of sufficient size to receive the 
charcoal rod /, which is pressed constantly upwards by the spiral 
spring m contained in a metal tube screwed into the pieces /, and the 
upper end of the charcoal rod J is prevented from rising above its 
proper position by a cap of fire-clay m! carrying a ring of iriduum of 
smaller diameter than the charcoal rod ; this ring of iriduum is shown 
separately at Fig. 4. It will be seen that it is furnished with four 
projections, which are embedded in the fire-clay of the cap m1 before 
it is burnt. It is not necessary that the iriduum ring should be 
formed in one piece of metal ; a series of points of that metal embedded 
in the fire-clay cap and ranged in a circle round the central aperture 
and projecting inwards, so as to come in contact with the upper end 
of the charcoal, succeeds equally well; it is only necessary that the 
metal should abut on the cylinder of charcoal at a sufficient number 
of points in a circle round its axis to retain it truly in its place. 
Fig. 5 is a plan of a cap ml, in which three only of such points are 
employed, and a cap formed in this manner the patentee finds to 
succeed well in practice. The mercury from the jet escapes by the 
pipe », and is received into a vessel o; at the end of the metal tube 
containing the spiral spring is a serew cap p, by removing which 
access may be obtained to the spring; 4, q, are strengthening wires 
passing from the ring j to the capg; they are insulated from the 
cap g by passing through collars of ivory r,r. When the lamp is in 
use the wires from the two poles of the battery are clamped to the 
apparatus at s and ¢, and the mercury jet is adjusted so that the 
stream of metal falls on the end of the charcoal rod / before or about 
the point where it breaks into drops. 

Another part of Professor Way’s invention consists in heating the 
material forming the flowing electrode before it is supplied to the 
jets. For this purpose he arranges under the iron cistern trom which 
the jet is supplied a gas or other lamp, and so regulates the lamp as 
to heat the mercury as much as possible without producing an in- 
jurious amount of evaporation. <A third part of the invention con- 
sists in adjusting the focal distance or breaking point of the owing 
electrode by increasing or diminishing the pressure which causes it to 
issue from the jet. For this purpose he connects the cistern with the 
jet by means of jointed iron or flexible tubes, and in place of fixing 
the cistern in its position with respect to the lamp, and suspends the 


‘ cistern from a standard by means of a cord passing over a pulley 


at the upper part of the standard, and descending to a barrel on whic 
the cord can be wound so as to lift the cistern to a greater or less 
height, and by so raising or lowering the cistern the breaking point 
of the jet can be adjusted ; the barrel can be fixed in any position 
by means of a click dropping into the teeth of a ratchet wheel tixed 
on the axis of the barrel. A further part of the invention consists in 
a method of maintaining at a constant height above the jet the 
column of mereury or other flowing electrode. For this purpose, in 
conjunction with the open cistern from which the mercury flows, the 
patentee employs a close cistern, from which the mercury is led by a 
pipe to the open cistern; this pipe dips slightly below the surface of 
the mercury in the open cistern; so soon, therefore, as the level of 
the mercury in the lower cistern is reduced the mercury will flow from 
the upper cistern, so that the pressure of mercury remains practically 
constant. This arrangement is shown at Fig. 6; A is the cis'ern, 
having well ground stop-cocks at D and E; mercury is introduced 
into the cistern C by the funnel F, the stop-cock E being at the 
time closed, and the stop-cock D open. ‘Ihe stop-cock D is then 
closed, and upon opening the stop-cock E mercury flows till the 
cistern A is filled up to tne mouth of the tube. As the mercury 
in the cistern is drawn off through §, ic will be regularly replaced 
from the upper cistern. The cistern may be of any convenient 
size, but the cistern C, with the pipe leading from it, cannot, of 
course, exceed 30 inches in height. 


BUTLER’S COFFEE.PULPING MACHINE. 
PaTENT DATED 24TH November, 1857. 
Tuts invention, by Augustus Frederick Butler, of Ceylon, consists in 
an improved arrangement for pulping coffee. 

Fig. 1 shows a transverse section of the machine; and Figs, 2, 3, 4, 
separate parts in detail, one half of them only being shown; a and b 
are the two pulping drums or rollers, mounted on parallel axes, which 
turn in suitable bearings on the side framings of the machine, the 
bearings of the smaller drum b being capable of adjustment in slots 
formed in the side framings, so that the distance of the roller b from 
the roller a can be regulated by the set screws b', bi, as shown. The 
drums or rollers a and 6 are formed with angular projections or teeth 
running from end to end of the drums, and these fluted drums or 
rollers are cheaply and conveniently formed, by placing cylinders 
made of anguiar fluted copper or other suitable metal over drums or 
cylinders of iron, and securely fixing the two surfaces together by 
screws or otherwise. Motion is communicated to the drums or rollers 
aand 6} in the following manner:—c is a toothed wheel tixed to the 
axis cl, which turns in bearings on the side framings, the axis c!, re- 
ceives motion from the crank handle c%,or in any other convenient 
manner. The toothed wheel c takes into and drives the toothed wheel 
a‘, fixed on the axis of the drum a, on the other end of which axis 
is fitted the tooth wheel a* which takes into and drives the tooth 
wheel 22, fixed on the axis of the drum b, The coffee berries to be 
pulped are placed in the inclined hopper d, and are fed into the 
machine by the fluted feed roller e, which is placed at a short distance 
above the inclined surface of the hopper, and the roller e is mounted 
in bearings on the sides of the hopper d, which bearings are capable 
of adjustment by screws ¢1, so as to regulate the supply of berries to 
the drams or rollers a and 6, and the supply from the hopper d is also 
regulated by an adjustable slide d', The feed roller e receives motion 
by means of an endless band passing over the pulley e?, fixed on the 
axis of the roller e and over oF me 4 a’; fixed on the axis of the 
drum a. The berries as they fall from the bopper pare to the operative 
parts of the drums a, }, and into the spaces between the stops 
or projections 7, ‘which are secured to the underside of the plate /: 
(shown ve amg Ad different views at Figs. 2 and 8), and these stops 
J descend and over the su’ of the drums a and 4, so as 
to prevent the berries descending between the drums at those parts, 
The berries, whilst’ being acted upon by the drums a, }, are supported 
and prevented from falling through the space between the drums a, b, 
by the hollow bar g, called the separator (shown separately by 
different views at Figs. 2 and 4). The bar g is supported at each end 
in slots formed in the framing, and is capable of adjustment by the 
set screws g', as shown, to regulate the distance between it and the 
underside of the stops f. Under each of the stops / the upper surface 
of the bar g is notched or cut away at g*, to form apertures through 








which the berries escapa as they become freed from the pulp or skin 
in the spaces between the stops f; and the passage of the berries 
through the apertures g’, as they become pulped, is facilitated by a 
stream of water from the trough A passing over the surface of the 
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dium aunder each of the stops f The berries, as they pass through 
the openings g*, fall into a suitable receiver, and the skin or pulp is 
conducted away on each side of the bar g by the inclines 4, i, 


AITCHISON’S CARRIAGE BRAKE. 
PATENT DaTeD 6TH NovemBeEr, 1857. 


Tuis invention, by R. K. Aitchison, of New North-street, W.C., relates 
chiefly to carriages used upon common roads, and to such as are 
drawn by two or more horses, but with slight modifications it may 
also be adapted to single horse vehicles. 

Fig. 1 is a section of part of the fore carriage of a two-horse 
vehicle, and Fig. 2 is a half plan of the same. A, A, is the pole; 
B, B, the splinter bar; C, C, the futchells; D, D,'the fore axle; 
E, E, the springs; and F, F, the wheels, * The pole is connected to 
the futchells by means of a splint pina passing through the plate 4, 
which is bolted to the furchells, but is provided with slots to ajlow 
of the pole sliding back when the brakes are applied. The backward 


FIG.1. 








end of the pole acts against a plate c attached to a forked rod G, G+ 
which passes through two holes in the transverse bearing H, H, and 
is connected to the two brake levers I, I, by a pin working in a slot. 
These two levers I, I, vibrate upon fulcra at d. attached to thexprings 
F, and at their outer ends carry the brakes K, K. It will be seen 
that the shoes in which the wooden blocks are fixed are furnished 
with bosses or lugs e, e, which swivel on the rounded ends of the 
levers, so as to allow the brake to bed itself accurately upon the 
surface of the wheel, and also to compensate for the movement of the 
springs. f, f, are rollers between which the pole slides ; and g, 9, is*s’ 


spiral spring to withdraw the brakes as soon as the horses commences 
todraw; L, L, is the bolt, which isin the form of a quadrant, and 
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slides vertically on two rods h, h, passing through sockets attached to 
the sole of the carriage. This bult acts against a catch i, fixed to the 
plate b, b, and is connected by rods k, k, to a treadle or foot late 
within reach of the driver’s foot. The bolt L, L, is ordinarily held up 
coat of the way of the catch i by springs, but when depressed by the 
driver’s foot, as shown in Fig. 1, it comes behind the catch, and thus 

ts the pole from sliding back, and applying the brakes when 
“backing” the vehicle. A modification of this arrangement is de- 
scribed in the patentee’s specification. 





ELECTRIC TELEGRAPH IN AUSTRALIA. 


Tue completion of the intercolonixl telegraph will be the first 
step towards the federal union of the group of Southern and 
Eastern Australian colonies; and a system of railways which 
will connect New South Wales, Victoria, and Adelaide with each 
other will hasten an event which cannot, judging from all 
appexrances, be very long delayed. The disadvantages which, in 
regard to the communication with this country, are felt by some 
‘of the colonies will be alma sst entirely removed wken the electric 
telegraph will be able to flash the heads of the commercial and 
political intelligence almost instantaneously to each of the 
provinces. Of the four colonies which it is sought to bring into 
communication with each other by means of the electric tele- 
graph, Victoria has made the most rapid progress. We learn 
trom the report of Mr. M'Gowan, the Government Superintendent 
of Telegraphs, that in December last the Victorian portions of 
the two lines for connecting Melbourne with Sydney and 
Adelaide were completed to the boundaries of New South Wales 
and South Australia respectively, to the Murray on the north- 
east and to the Glenelg on the west. During the past year the 
new lines completed within the colony of Victoria itself are,—an 
extension from Fiery Creek to Ararat; a cross line from Castle- 
maine to Ballarat, through Maryborough, Dunolly, and Creswick ; 
an extension from Sandhurst to the Murray, at Echuca; and a 
new line from Geelong to Cape Utway, to meet the submarine 
cable from Tasmania. In South Australia the progress which 
has been made is not so great as in the neighbouring colony, but 
it is expected that early in next March the line will be completed 
from Adelaide to the boundary of Victoria. The contractors for 
completing the work have met with considerable obstacles, owing 
to the absence of timber suitable for posts for the wires for a 
distance of nearly 200 miles along the route which had been 
selected. The difficulty of conveying these posts for such 
distances has been a very formidable one; but it is expected that 
the through communieation will be established between Adelaide 
and Victoria by the time w* have stated New South Wales is 
more backward with the work than Adelaide, but it is anticipated 
that the line from Sydney to the boundary of Victoria will be 
finished by July, 1859. ‘lhe principal cause of the delay in New 
South Wales has been the failure of the contractor when but a 
small portion of the line had been constructed. A fresh contract 
was, however, entered into with another person last December, 
who is bound to execute the work with as much despatch as 
possible. Some portions of the country to be passed over pre- 
sent physical difficulties to the construction of the line, but these 
are not of such a nature as may not be surmounted with ordinary 
energy and perseverance. ‘Tasmania, cut off from the continent 
of Australia, like our own country from Furope, must be con- 
nected to the general system, of course, by means of a submarine 
telegraph. The contract for manufacturing the necessary cable 
has been undertaken in this country, and in a few weeks will be 
ready for shipment. The line will be laid from a spot near the 
mouth of the Parker River at Cape Otway, whence it will cross 
the straits to King’s Island, a distance of about fifty-five miles, 
and thence to the small Hunter's Island, and then to a suitable 
landing place near Cape Grim, but bearing the more agreeable 
name of “ Victoria Cove.” The actual distance traversed between 
the northern part of Tasmania and the southern point of Victoria 
is 127 miles, of which about 100 will be submarine; the sound- 
ings which have been taken show that the bed of tie straits has 
a gently undulating surface, and composed for the most part of 
coarse sand and broken shells, and being in every respect well 
adapted for the devosition of the cable. The best 'ime for laying 
the cable will be, it is said, the month of December, so that by 
the end of the present year we may hope to be able to congratn- 
late the colonies on their union with Tasmania by an additional 
link beyond that of common brotherhood and origin. The 
works on the island required to connect Hobart Town with the 
northern coast are progressing favourably.—Australian and New 


Zealand Gazette. 





Caprain Grant's Cooxine Arparatus.—Several members of the 
Barrack and Hospital Improvements Commission visited Woolwich 
last Friday, when their attention was directed to the new cooking 
apvaratus, the advantages of which were duly explained and exem- 
Plitied by there being fewer fires to attend to; a greater facility in 
cleaning the cook-house, boilers, &c.; a lower temperature in the 
kitchen, with more room for the distribution of the meals. It appears 
that in the estimated cost of the apparatus to accommodate 500 men 
a saving of 25 per cent. is realised on the ordinary method of cooking. 
It was proposed that Captain Grant should be invited to erect a model 
kitchen upon his principle for 500 men, in order to verify the accuracy 
of the estimate of the cost of his apparatus and to test its capabilities 
before introducing it generally into the service. 

Convers,zione AT Souta Kenstneton.—The following letter has 

by the Council of the Society of Arts to the Lords of 
the Committee of Council on Education : —“ Society of A-ts, Manu- 
faetures, and Commerce, Adelphi, London, W.C., June 9th, 1858. 
My Lords, —I am directed by the Council of Arts to thank your 
lordships for the advantage which the Society enjoyed in liclding its 
Convers zone, by your permission, in the Mu-eam at South Kensing- 
ton, on Saturday, the 8th ult. The Conversazione was attended by 
more than 2.280 persons, prineipally members of the Society and of 
Institutionsin union with it. The requisite arrangements were skil- 
fully made by your officers; the whole of the builuing was opened to 
the visitors; and the collections, which were examined with much 
interest, were generally and very highly appreciated. In making this 
communication to your lordships, the Council cannot confine them- 
selves to an expression of thanks for the advantages which the Society 
enjoyed on the particular occasion referred to. The Council avail 
themselves of name yr gy Bo record how highly, on public grounds, 
and in the interests of “Arts, Manufactures, and Commerce,” the 
Society appreciates the wise liberality which has characterised the 
regulations laid down by the Committee of Council in respect of the 
uses of the Museum at South Kensington. It is open, on certain 
evenings of each week, to the general public, free of charge; and on 
certain other evenings of each week it may be visited by societies 
which promote art, science, or education. The creation and mainte- 
nance of museums and similar establis:ments, at the expense of the 
public, can only be justified when they are open as fuliy and freely as 
sible to the use of the public; and there are large masses of per- 
sons, quite capable of profiting by visits to museums, who are practically 
de! from using them if they are closed during the evening. 
Your lordships are aware that immense numbers of persons have used 
the privilege of visiting the Museum at South Kensington of an evening, 
and the Council of the Society of Arts cannot but express its earnest 
hope that the success of the great experiment which your lordships 
have tried may lead to the adoption of the same wise liberality in 
other departments,—P. Le Neve Foster, Secretary. 





THE USE OF THE RIFLE IN THE ENGLISH ARMY. 


In several of the lectures lately delivered at the United Service 
Institution, important questions were raised respecting the con- 
struction of rifled barrels and bullets, and the Council of the 
Institution, considering that advantage might accrue to the ser- 
vices from a discussion in which all those gentlemen who have 
been engaged in experiments with firearms might be invited to 
take part, requested Culonel Lane Fox to commence the diseus- 
sion by giving an account of the history of the rifle, and its 
introduction into the English army. This Colonel Fox consented 
to do, and on Monday evening read to the Institution a highly 
interesting and instructive paper upon the subject, consisting 
chiefly of extracts from a private journal kept by the gallant 
colonel during the period in which he has been engaged at 
Woolwich, Enfield, Hythe, and Malta, from 1851 to 1857. It is 
not our present purpose to enter into the various practical ques- 
tions so ably discussed by him, embracing many which have been 
elaborately treated in the scientific journals of late years; we 
shall content ourselves with some few of his observations which 
throw much light upon the several modern systems of rifled 
small arms. 

Mr. Whitworth’s system may be said to consist in an altera- 
tion in the number and shape of the grooves. Instead of three 
shallow grooves, with rounded edges, he employs six shallow 
angular grooves, so shaped as to form the bore into a hexagon. 
Mr. Lancaster’s system may be said to be an extension of the 
principle of broad shallow grooves, and may be described as 
having two opposite grooves, so broadened and extended as to 
run into one another, and form the bore into the shape of an 
ellipsis. Mr. Lancaster's rifle has the very great advantage over 
all others, of having no angles to accumulate dirt and foul- 
ing, and it is, therefore, much more easily kept clean. The great 
superiority of his rifles, in this respect, has been brought to my 
notice by having under my superintendence for instruction, at 
Malta, two companies of the Royal Engineers which were armed 
with it. The conviction of the gallant colonel is, that through- 
out the entire service, and especially at places where soldiers are 
encamped near the sea, the angles of the grooves of our Enfield 
rifles are in a state of rust, which will slow itself before long 
by a great diminution of accuracy. In the garrison of Malta, 
which consisted entirely of regiments from the Crimea, the ae- 
curacy of the aim was found to be in an inverse proportion to 
the time they had been in use, and in those regiments which had 
had their rifles longest, a large proportion were found to be 
entirely past repair, and were exchanged for new ones. Although 
it is true that the wear and tear which they received in the 
Crimea is not a fair criterion of that which they would experience 
under ordinary circumstances, still it is evident that the subject 
is worth serious attention, as the ordinary examination of the 
head of the ramrod on parade is insufficient to detect rust in 
those parts of the grooves which may escape the sweep of the 
cleaning rag. The reports from the School of Musketry weie 
explicit in stating that, but for the defect of stripping, the Lan- 
caster musket was superior to the others, both as regards accu- 
racy and facility of loading. It was, however, supposed to 
require that the cartridge should fit the barrel tighter in other 
systems of rifling, owing to the shallowness of the grooves; or, 
to speak more properly, to the slightness of the difference between 
the long and the short diameters of the ellipsis, and this, it was 
considered, would render it unserviceable in the field, where 
ammunition is often dirty and defective. It has been proved on 
the contrary by the practice of two companies of Royal Engineers 
at Malta, where the ammunition was very inferior, and often 
almost unserviceable from the adherence of dirt to the grease of 
the cartridge, that even with this defective ammunition, the 
Lancaster musket is superior to all others in the facility with 
which it is loaded after much firing. Upwards of 200 rounds 
were fired out of some of these rifles without producing any 
deterioration, but, on the contrary, an increase of faccuracy was 
perceivable. Although the bullet used was the Pritchett bullet, 
which is supposed by some to receive an insufficient expansion, 
no stripping worthy of mention occurred during the whole prac- 
tice; and the average and final classification of both companies 
exceeded the highest previously attained with the English at the 
School of Musketry, even with non-commissioned officers training 
for the Corps of Instructors. It is therefore evident that the 
defect of stripping had by some means been remedied ; and in 
his report Colonel Fox stated that the practice proved the Lan- 
caster musket not only “not inferior,’ but, if anything, “a 
superior weapon to the Enfield rifle.”—Sux. 





CHANNEL IsLANDs TELEGRAPH ComrANny.—The prospectus of this 
company has been issued, which is formed for the purpose of laying 
a submarine cablefrom Weymouth to Alderney, Jersey, and Guernsey, 
The capital is £30,000 in £10 shares, and the Government have con- 
sented to give a guarantee of £1,800 per annum, or six per cent., for 
twenty-five years. A contract has been concluded with Messrs. New- 
all, who for £25,000 are to deliver the line in complete working order 
by the end of next month at the latest. £5,000 will remain asa fund 
for renewing the cable in case of accidents, and hence the Government 
allowance will be equal to more than seven per cent., on the actual 
immediate outlay. 

Cutswick HorticutturaL Exutisition.—Amongst the beau’iful 
display of flowers and fruits at this exhibition, and which come within 
our province to notice, were the mechanical contrivances for heating 
and warming horticultural buildings, as well as the modes of constract- 
ing such buildings. Messrs. John Weeks and Co., of the King’s-road, 
Chelsea, exhibited several sizes of their tubular hot-water boilers of the 
same construction as those they tixed at Messrs. Henderson’s nursery 
and other large establishments, and which were described in Tue 
Ex@ NEER some months since, and generally known as “ Weeks’ Oue- 
Boiler system.” They also exhivited some very superior brass valves 
for stopping the circulation of hot water; also various forms of pedes- 
tals and stacks of pipes shewing that a hot water apparatus can be 
made highly ornamental, either for conservatories, entrance hills, or 
even drawing rooms. They also exhibited an endless variety of 
models and drawings of conservatories, some of very elegant design, 
also of other horticultural buildings for every required purpose, as 
well as various specimens of materials, aud examples of very superior 
workmanship. 

Coa. BURNING OX THE Hupson River RatLway.—One of the 
New-York daily newspapers has a short paragraph showing the cost 
of burning coal for locomotives on this road, which, if true, shows a 
high degree of economy. The company own eight coal-burning loco- 
motives, six of them running between New-York and Poughkeepsie. 
The paragraph states that the cost of fuel for running a freight train 
averaging 21 cars, for the round trip of 144 miles, is 10 dols. 48 c., or say 
4,193 pounds at 5 dols. 60 c. per gross ton, 28:42 pounds to the mile, or 
at a cost of 7-278 cents per mile run. It likewise states that the ex- 
press passenger train for the same round trip of 144 miles burns 
3 604 pounds, or about 25 pounds to the mile, 6-277 cents per mile run. 
For the freight train the cost of wood has been 6 dols. 6c. per cord, or 
40 dols. 15 c. for the round trip, showing a saving of 39 cols. 67 c. by the 
use of coal, or nearly 74 per cent. This statement, if authentic, only 
shows how important it is to push forward coal- burning improvements. 
The same relative degree of economy in fuel would save the system of 
Massachusetts Railway alone 750,000 dols per annum ; and then let it 
not be forgotten that wood is growing more and more scarce from year 
J year, and the price constantly growing higher—American Railway 

mes. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


EXPANSION. 

Str,—In your leading article of last week you rather pre- 
judice others against using expansion in their engines. As we 
are interested in assisting you to throw as much light on the 
subject as possible, and having some experience in the mafter, 
we beg to give you our views in the following :—We have found, 
and maintain, that the judicious application of expansion to 
almost any steam-engine of good manufacture will act bene- 
ficially. With considerable variation in the load, the expansion 
ought to be adjusted by the governor. The loss by radiation 
from the cylinder to the surrounding air is no greater than with 
non-expansive engines, as the average temperature is less if the 
surface is larger. The loss of heat through the exhaust can 
only be caused by the evaporation of water adhering to the inner 
surface of the cylinder. In engines without expansion there is at 
least as great an amount of such water adhering as in engines 
working expansively, because the condensation in the latter 
case acts only during the commencement of the stroke, and the 
greater portion of the water evaporates again during expansion 
(as we have seen in a number of diagrams we have taken), 
Instead of the exhaust, there is frequently a rush into the 
cylinder when just opening (as the steam expanded in a high- 
pressure engine working with our gear, under a little load, 
frequently showed 5 Ib. under the atmospheric line at the end 
of the stroke), so the work was done with less steam than 
without expansion, and the water not evaporated in a partly 
exhausted space will not rapidly evaporate under the atmo- 
spheric pressure. In this way, finding less steam going into the 
exhaust, and less evaporation going on in the same way, we cannot 
see how the increased loss from condensation should arise from 
using expansion. The large cooling surface required for con- 
densing by contact proves also that the heated and limited 
extent of the cylinder’s inner surface cannot do much injury by 
condensation, particularly where a directly following evaporation, 
adding pressure, balances any disadvantage. 

We made a cursory trial to prevent condensation, which we 
will mention here, notwithstanding no benefit seemed to arise 
from it. We made asmall valve and a cock for admitting air 
into the force-pump of an engine, with expansion gear attached, 
so that instead of regulating the feed to the boiler, in the usual 
way, we regulated it by the amount of air admitted into the 
pump, consequently there was always a quantity of air in- 
termixed with the steam, and in proportion to the amount of 
expansion or the amount ofload. The steam, we thought, would 
not condense so quickly when the air was interposed, which we 
learned to bea great drawback in surface condensing, and which 
caused the invention of the condenser mentioned in Tue 
ENGINEER of the 28th of last month. C. Scurece and Co. 

North Moor Foundry, Oldham, June 14, 1858. 


CONDENSATION AND RE-EVAPORATION WITHIN THE 
CYLINDER. 

Str,-—Perhaps you may eonsider it ill-timed to trouble you 
with observations on the loss from condensation, &c., within the 
cylinder, but I cannot, consistently with the duty I owe to my 
friends and myself, remain silent after the following statement 
in the leader in THe Encineer, on “high and low pressure 
steam” (page 445, col. 2) :— “‘J, B.’ and Mr. Craddock alone, of 
all our correspondents, appear to have thoroughly comprehended 
its prime importance.” 

I beg leave most respectfully to direct you to my second letter, 
which you did me the honour to publish with my first letter, as 
a double communication, Dec. 11,1857. In this letter (page 439) 
I state “that the high pressure cylinder and piston would 
radiate enormously into the condenser over the low pressure 
cylinder and piston.” There is nothing said here about conden- 
sation, but this, as a matter of course, would be understood. In 
my letter (Feb. 5, page 114), this loss is minutely commented 
upon, and I therein state also that “ plans to regulate the con- 
densation, and to keep up a good vacuum suitable for low pres- 
sure steam, have been, and are still, ander the consideration of 
the Admiralty engineers.” These plans have been left at the 
office of THe Enaineer, which may have been laid aside and 
unnoticed. By reference, you will perceive that I sent them to 
the Admiralty in April, 1857. I did so, because I considered 
this loss, and the mode of preventing it, not only a very impor- 
tant matter, but a novel one; and when I read Mr. Craddock’s 
statement, that he had discovered and made known the cause ten 
years ago, that it had not been universally appreciated and 
understood, and that the means to prevent the loss (to a great 
extent) had not been discovered also, I must confess that I was 
amused beyond mea-ure. 

In my letter (April 9th, page 281, col. 1), I have instanced an 
expansion of five times to show Mr. Davies that, on a total 
initial pressure of 10 lb. only, his favourite scale of expansion can 
be carried out on a good vacuum and with greater economy than 
his 30 1b., as far as this serious loss from condensation, &c., is con- 
cerned, According to Mr. Ingham’s elaborate table (April 9th) 
the difference of temperature between the 10 |b. initial and the 
2 lb. terminal steams, is 66 degrees, but on the 30 |b. initial and 
6 Ib. terminal it is 82 degrees; and as the pressure is increased, 
the difference of temperature rises also, proving rigorously the 
gain, in this respect, from the lower pressure. 

It may not be out of place to repeat a curious circumstance 
which took place some years ago. The Emperor of Kussia wish- 
ing to instruct and polish the manners of his people in some dis- 
tant part of his vast dominions, selected a few highly-polished 
men and philosophers to infuse new ideas and customs among 
them; but such was the preponderance of the people and the 
force of imitation that, instead of the philosophers converting 
them, the rude leaven of the people acted on the philosophers 
and changed them. So it is with working expansively, and with 
many other things. The constant and energetic leaven of our 
high pressure and expansive men—their elaborate tables and 
ealculations—no doubt would have had their influence over most 
of us, if such men as “J. B.” and Mr. Hughes had not come 
forward to protest against the system. 

We must now congratulate the public that shocking ex- 
plosions will soon cease to harass us, for you have ignored the sys- 
tem of working expansively to the extent “ Expansion” and others 
have advocated ; and it is to be hoped, too, that you will iguore 
those arbitary and “fanciful cut offs,” when you “consider the 
means necessary to insure the advantages of expansive working 
of steam.” My prayer is, Let us have no hybrid steam engine, 
and whenever we do use high pressure steam let it be a sine qué 
non that we use strictly tubular boilers, as recommended by 
Mr. Craddock. OMNIBUS. 

June 12th, 1858. 


[The omission of any notice of our correspondent’s views on 
the subject of the loss from condensation in cylinders was merely 








June 18, 1858. 
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accidental. It is obviously impossible for us to refer individually 
to the views of everyone who has written to us upon this sub- 
ject. We have, as our correspondent states, had several papers 
left at our office, as well as sketches, but which we have had no 
time to examine, but are quite ready to bear testimony to the 
pains which our correspondent appears to have taken to avoid 
condensation, and to improve the vacuum in condensers. ] 





THE ANCHOR CONTROVERSY. 
Sir,—I received the copy of your valuable journal of the 21st 
May, which was forwarded to me at Portsmouth, where I had 
been called by a family bereavement, and have now just reached 
home after an absence of ten days. But for this very painful 
circumstance I should have earlier replied to the letter of Mr. 
John Trotman, of the 18th May. 

Knowing Mr. Trotman’s views, and which he has not hesitated 
to express for several years past, in reference to the Admiralty 
anchor and all conected with it, I was not surprised at the course 
he has thought fit to pursue in reference to my circular letter 
which you did me the honour to publish in your number of the 
4th May. Whilst smiling at his reference to a political squib of 
the Times of 1853, as his best answer to my several queries as to 
the statements of Messrs. Lindsay and Bentinck in the House 
of Commons, I feel sure that everyone will disapprove of his 
having been guilty, as it appears to me he has been, of breach of 
fair play. But what shall we say when, in addition to this, he 
has made an appeal to the Board of Admiralty in order to silence 
me, and thus to put an end to discussion for the future ; at least 
so far as anyone connected with the service is concerned ? and, 
further, having these matters printed in a circular, with which 
he had favoured me, by post, with a copy. 

The letters, “A” and “ B,” appear in the circular referred to ; 
and, if I mistake not, will meet with the just disapprobation of 
everyone who reads them :— 

[Copy.] 
43, Cornhill, London, May 235, 1858. 

Sir,—I beg respectfully to bring under your notice, 
my Lords Commissioners of the Admiralty, the subjoined \ 

Fair and truthful criticism in a professional journal, coming from whence 
it may, I should be the last to complain of, but when recourse is had to 
private circular, and grossly invidious statements are disseminated under 
sanction of an Admiralty official, I feel assured the practice will be con- 
sidered highly prejudicial to the public service. 

Right Hon. H. T. L. Corry, M.P., I have the honour to be, Sir, 

Secretary of the Admiralty. Your obedient humble servant, 
Joun 'TROTMAN, 


and cognisance of 
1 





corr 


[Copy.] 
Admiralty, May, 25, 1858. 
Sir,—I have received and laid before my Lords Commissioners of the 
Admiralty your letter of 22nd inst., relative to the publication of articles 
on your anchor, in THe Eneingex newspaper, by the Master Smith of 
Chatham Yard, I am, Sir, your very obedient servant, 
Mr. John Trotman, 42, Cornhill. W. G. Romaine 


Let me appeal, Mr. Editor, to every lover of fair play to re- 
peruse my first letter, and say if there is one word that could be 
deemed offensive. How could there be? I was addressing 
gentlemen, who, however erroneous their statements may be, are 
personally entitled to respect. I was not addressing my remarks 
to Mr. Trotman, but to Messrs. Bentinck and Lindsay ; but as 
Mr. Trotman has entered the lists, I would remind him that I 
was never called, and consequently never gave evidence, before 
the “ Chatham Election Committee.” 

But to the point in dispute, the assertions of Messrs. Lindsay 
and Bentinck—namely, “‘Ihat Trotman’s anchors are twice as 
efficient, at half the weight and one-third the cost, as the 
Admiralty anchors.” To disprove this assertion was my object 
in writing ; and I ask Mr. Trotman to prove it to be true. Strange 
to say, he has made the case far worse than I put it. It may suit 
his purpose to parade the names of the committee, but I deal 
with their figures and facts. They invite discussion and suggest 
future trials. Surely, the committee could scarcely have been 
so satisfied with the result of their labours as Mr. Trotman 
seems to think, or they would not have embodied the recom- 
mendations above referred to. As Mr. Trotman asserts that a 
return has been ordered of all the reports on this anchor, I doubt 
not he will find my statements fully borne out; and I shall, ina 
future letter, treat more particularly of his figures. But I must 
be permitted most emphatically to repudiate the assertion that 
“ grossly invidious statements are disseminated” in my letter ; 
or that I have exceeded the limits of “fair and truthful criti- 
cism !” 

Having now disposed of the question as regards myself per- 
sonally, | will in future confine myself strictly to the merits of 
it, as it relates to the anchors of Mr. Trotman, F. Coniball, 
Porter, and those of the Admiralty plan. 

June 9, 1858. GEORGE COTSELL. 


[We have published our correspondent’s letter after making in 
it a few verbal alterations, which we trust he will excuse, believ- 
ing that in the heat of the moment he wrote more than he 
intended. We would take this opportunity of reminding our 
correspondents that we cannot admit into our columns any com- 
munications of so violent a personal character as those with 
which we are often favoured ; and that if such communications 
appear at all, it can only be when stripped of the “ unparliamen- 
tary adornments” with which they too frequently abound. 
Our correspondent, it must be confessed, made a serious state- 
ment in his first letter, in reference to Mr. Trotman’s anchors 
-when he said that “many condemnatory reports exist from 
officers of high standing and eminence in their profession, who 
emphatically declare they have no confidence in them, this 
anchor having failed on several occasions.” We think it due to 
Mr. Trotman that this statement should be substantiated, 
especially as we have failed to discover any traces of the ex- 
istence of reports such as those alluded to.] 





RAILWAY ACCIDENTS, 
Smr,—In Mr. Clare’s letter of last week, when noticing my 
statement about the stretching of the couplings, he says that I 
have given the public a comfortable assurance that they are 
liable to be crushed to death. I do not remember of any serious 
accident occurring from this cause, namely, the stopping of trains 
quickly, in order to satisfy what my imagination prompted me 
to state. I went over to the Greenwich Railway, and saw a 
train coming in ; the danger signal was exhibited, and the train 
was stopped pretty quickly. It was a luggage train, so that I 
got a correct view of the couplings. The luggage van at the rear 
stretched about one fourth of the couplings, and all the rest 
were pressing against the engine. I believe, therefore, that I 
am quite correct in what I stated. Suppose a train arranged 
with a dozen carriages; the engine, tender, and van at the front, 
and a brake carriage at the rear, the former to amount to thirty 
tons, and the latter about four tons—by applying all the available 
Power to stop their motion, it will be about five to one against 
what could be accomplished at the rear of the train. I think, 
from the fact that the buffer brake action is founded on this 
principle, the dragging of the engine causing the buffers to press 





against one another, without which they would be of no use, 
Mr. Clare may be satisfied that it was out of the guard’s power 
to keep the couplings tight; the tender brake is more sudden 
in its action in stopping the wheels, owing to its being generally 
more powerfully constructed, having four blocks to each pair of 
wheels. In brake carriages of four wheels two is the common 
allowance, and they are powerful enough to stop the wheels. 
Mr. Clare also states that the engine was not reversed. I think 
any one will perceive that the better half of it was, at any rate— 
namely, the slide-valves, which admit the power; and, as he 
admits himself, this power was struggling againat the momentum 
of the train, and with no small effect. However, he appears to 
have commented on this point with a view to improve the phrase 
which the drivers and others have for their various mancuvres. 
I think the word “reverse” is the most suitable and best that can 
be used. It is a good plan when one discovers an error, even if 
it be in words, to set the matter right. He states that I forget 
that the train had several hundred yards to run from where the 
signal was given. So much the better; allowing the stoker to 
apply his brake, and check the momentum of the carriages. 
Still he asks why the guard did not reduce the speed of all the 
carriages, so that the couplings would be all tightened ; and, as 
he stated the engine was not reversed, all the heavy tender could 
do with most of its wheels sliding was to check the engine's 
momentum. I cannot understand this theory ; the only way to 
get tight couplings near the engine would be to do as the Bengal 
Horse Artillery are said to do, when they see any ditch or ob- 
struction in the way—put on full steam, and ride or leap clear 
over it, stick, or steer clear. Mr. Clare, I think, has taken the 
hint about advising a different form of safety-chains, and has 
quite passed over my suggestion, and would have a monstrous 
improvement all at once. As most persons approve of the in- 
troduction of improvements by degrees, or would remedy the ap- 
parent evils one by one, the railway companies form no exception 
to the generality. It would cost much trouble and a large 
amount of money in excess of what the safety-chains cost at pre- 
sent. I quite agree with Mr. Clare that if the driver had power 
to apply a brake to every carriege at the same time as to the 
tender, he could stop the train ina much shorter space, but there 
is a limit to stoppinga railway train. As they are made up at pre- 
sent, all the stopping power is obtained from the sliding of the 
wheels, and as this is proportionate to the weight resting on 
them, I think it could be calculated what the shortest possible 
time would be in which a train, running at forty miles an hour, 
with a brake for every carriage, could be stopped in. ‘Taking a 
loaded brake wagon, and causing it to run at the rate of thirty 
miles an hour on a level road, if the brake be applied suddenly, 
the person would be in danger of being thrown from his feet by 
the sudden check produced on the rails. To do this with acom- 
mon brake carriage the shock would not be so sudden, owing 
to the lightness of the carriage, and it would, I imagine, run 
a good way before it stopped; so that, even if all this 
power were available on a passenger train, an accident might 
occur. But there are a great many ways in which rail- 
way companies may prevent accidents, with credit to them- 
selves, by regularly inspecting the fences of their railway, 
the permanent way, the wheels and axles of the carriages, and 
by trying to get some plan arranged that will prevent the trains 
travelling beyond a certain speed. I think in this way there 
will be more good done than in striving to arrange a system that 
will cure the evil in the twinkling of an eye. In the case of 
railway accidents, there is unfortunately very little time from 
the moment the evil is seen until it must be averted, or fatal con- 
sequences follow. Rattway Guar. 

Glasgow, June 15th, 1858. 

STOPPING RAILWAY TRAINS, 
Str,—Permit me a few lines in your next to reply to Mr. J. W. 
Clare, C.E. Coupling chains are of great importance, and I 
should be sorry to see them done away with; safety chains they 
are sometimes called, as well as side chains, and it frequently 
happens that the centre hvok or rod is broken, and these chains 
have the pull. 

The power of a brake to stretch the couplings of two carriages 
besides the van must have a powerful effect in retarding a train, 
and this would be more with the engine reversed, because the 
retarding power of an engine, even without steam, would sensibly 
affect the buffers. 

I must enter a protest against Mr.Clare’s error. I assert that 
when an engine has the gear reversed, or put into a position 
opposite to that which would propel it in the direction it is 
travelling, it is to all intents and purposes reversed—the action 
of the steam on the piston is reversed, and the wheel either 
skidded, slipping the other way round, or pushing the piston 
against the pressure of steam. Will he say this would not tend 
to stop the train quicker than if in fore-gear ? Again, the engine 
is composed of two distinct parts—the engine, or engine proper, 
and the carriage ; now by singling out the “ engine,” as he has 
done, and explaining his error, he has made a mistake. The 
engine may be reversed ; the direction of the propelling power 
may be, as stated in this case, opposite to the impetus, even with- 
out the driving wheel moving the reverse way, and yet the engine 
be reversed. To sum up, we have his statement of frequently 
reading of engines running into something a quarter or half a 
mile farther ahead after being reversed. Mr. Clare should 
ascertain how long a train takes to run down, even without the 
engine being reversed. It is really surprising to see errors ex- 
posed by fresh fallacies, and by men with C.E. tacked to their 
names. What with side chains and reversing engines, we have 
now a new “link” motion “reversing” gear; and I have no 
doubt you will have many correspondents wishing to put the C.E. 
right—the “ Railway Guard” in the van amongst the number ; 
but allow a word also from one who has seen and knows what is 
meant by reversing a Loco. 


THE ROYAL AGRICULTURAL SOCIETY’S CONDITIONS. 


Srr,—I notice your remarks to my last letter, and think that on 
no account should the conditions of trial, or of engines for trial, 
be altered now at the last hour. The official rules stand that the 
tubes are not to be leas than 2) inches inside diameter, nor 
nearer to one another than 1 inch; hence 3j-inch centres of 
tubes will be the nearest measurement on the ordinary rule ; let 
that now stand so, as it has been given to the public, and not favour 
large firms by altering now, within five weeks of the show. The 
rule should have been as you say. With what taste any manu- 
facturer can sit now on the Implement Committee on a ques- 
tion of this kind, must be decided by the public. 
ImpLeMENT Maker. 





ARRANGEMENT OF SPECIFICATIONS, 
Srr,—A leader ina recent number of THe Eneineer alluded to a 
mode of facilitating reference to specifications in the Govern- 
ment library, by arranging them according to their subjects. 
Permit me, respectfully, to urge that the plurality of matters to 
which, occasionally, a single specification refers, would render 








this arrangement almost impracticable, while the purpose is as 
well served by means of the subject-matter index, published by 
the Commissioners. 

Having frequent occasion to attend the library for searches and 
reference, I find strong grounds for asserting that any difficulty 
there may be in these respects is not attributable to any want of 
improved arrangement, but rather tothe very unsatisfactory mode 
in which many specifications are drawn ; the compilers of which 
occasionally decline “ particularly to ascertain” the invention as 
by law required, or, if they satisfy the letter of the law, do so 
with unfortunate clumsiness and confusion. Whether this may 
proceed from mental incapacity of concise narvation, or from 
desire to secure both the esse and the posse, or from an unhappy 
ignorance of legal exigencies, I know not; but it is the lack of 
terseness in stating the nature of an invention that renders a 
comprehension of its distinctive features a difficult, long, unsatis- 
factory and tedious task : all inventions have, or ought to have, a 
key-note ; having struck this sharply and sonorously, a specifier 
may amplify within due bounds; but it is rather hard, when 
seeking the pith of an invention, to have to wade dejectedly 
through pages of elaborate and cheerless description, and be 
treated to a facile claim of “ general arrangement,” or “improve- 
ment as described,” at the end. As to details of official arrange- 
ments, they really may safely be left to the intelligence and skill 
of Mr. Woodcroft, whose competent administration and ap- 
parently full comprehension of the requirements of the case, leave 
little or nothing to desire, especially on the part of those who 
may remember, as well as I do, the griefs and difficulties of spe- 
cification-readers of former years. I may, however, respect- 
fally suggest that it would be an improvement as regards the 
printed copies if the plans were always attached at the end, 
so as to render reference to them while examining the letter- 
press more easy. 

I cannot forbear availing myself of this opportunity publicly 
to express a grateful sense of the careful arrangements, and the 
marked civility, kindness, and attention of the officials of the 
Commissioners’ establishment, an appreciation which I feel sure 
all the visitors will sincerely echo. Here, in Chancery-lane, 
is presented the astounding fact of a Government office, wholly 
free from the spirit of Circumlocution, and a Government staff 
in which the Barnacles have no abiding place. M. Henry. 

Fleet-street, June 16, 1858, 


Coat 1x CanapA.—It is announced that the important discovery 
has been made of coal in Canada, 

New Variety or Corrox.—The New York Express says that anew 
kind of cotton, called the rose cotton, excelling in firmness of lint and 
length the kind ordinarily produced, has been sold in Galve ton, Texas, 
at a price above the market value of the Mexican Gulf cotton, 

Lucknow.--Great changes are being made in the city ; wide roads 
are to be run through the whole of it in several directions, and a forti- 
fication on a grand scale has been already commenced, In a few short 
months the aspect of the city will be entirely changed.—Letter in the 
Inverness Courier. 

Inp1an KaiLroaps,—The first trial trip on the railroad from Khan- 
alla to Poona took place on the 13th May, As the siding for shunting 
off the heavy engines at the top of the incline is not vet quite com- 
pleted, the ordinary engine, weighing about 17 tons, was employed 
in place of the enormous monsters of 28 tons destined hereafter to 
drag the train up hill, and which, if employed at all on the present 
occasion, must have been taken on to Poona. Exactly seven 
minutes were occupied in ascending the incline, which is two miles in 
length, with an average gradient of about 1 in 40. The total time 
occupied in traversing the distance of 42 miles was two hours and 
ten minutes. This included four stoppages, each of some duration, 
the train travelling 30, sometimes 49 miles an hour. 

ENCROACHMENTS OF THE SEA.—M. de Préville, of St. Malo, has 
sent in a paper to the Academy of Science at Paris, accompanying & 
map of certain parts of the coast of Brittany, showing the encroach- 
ments effected by the sea since 1790. M. de Préville states that in 
1797 he used to visit with his father the ancient forest of Scicy, five or 
six leagues in breadth, which is now completely submerged ; at low 
water, upwards of a league of ground studded with stumps of trees is 
left bare. ‘The forest of Scicy was in existence as far back as the year 
400. On the map several names of villages are mentioned which the 
inhabitants of those districts still remember as having existed, but 
which have since disappeared. M., de Preville states that a few years 
hence all the lower parts of the communes in the neighbourhood of 
Granville will be submerged by the ocean, which is visibly advancipg 
inland. 

Buvacmine AND Dye~a Works.—A select committee of the 
House of Commons have reported that the circumstances connected 
with the employment of women and children, in bleaching and dyeing 
establishments, are deserving of consideration, and that the grievances 
alleged are in part susceptible of remedy. They are of opinion, how- 
ever, that the labour of women and children in these works should not 
be restricted by legislative enactment, for reasons which they proceed 
to particularise. As, in conformity with the wishes of the working 
people and many of the masters, the hours of work for young persons, 
females, and children, have been of late reduced, in many instances by 
voluntary arrangement, the Committee earnestly recommend the 
bleachers and dyers of the United Kingdom to consider whether such 
arrangements might not be more generally adopted, to the advantage 
of all parties concerned, in the various processes of their business. 

Rawways ix Vicrorta (Austratta).—The Melbourne Argus, 
referring to the extensive railway works contemplated in the colony of 
Victoria, states that the tenders delivered have been opened. ‘There 
were three tenders for the whole works—one from Messrs. Randle and 
Holmes, for £7,010,824, payment to be made in cash ; one from Messrs, 
John Masson and Co., for £5,826,223, payment to be made in cash, or 
in six per cent. debentures at par; and another from Messrs, Cornish 
and Co., for £5,449,202, payment to be made in cash or in six per cent. 
debentures at par. The whole of the tenders were subsequently 
handed over to the committee, composed of the professional head of 
the Public Works Department, the engineer-in-chief, and the pro- 
fessional head of the Survey Department, to be analysed previously to 
the Government being called on to decide on theirreception or rejection. 
Mr. Gabrielli gave in a tender in conjunction with Sir S. Morton Peto, 
but in consequence of informality it was not received. 

Fore1en Jorrinas.— M. Krziz, formerly a captain of ye | in 
the Austrian army, and now Colonel Instructor-in-Chief of Artillery 
in Persia, has established a line of electric telegraph from the Palace 
of the Shah, at Teheran, to the Lulazar Garden, a distance of 1,110 
metres beyond the city. The Shah has conferred on Colonel Krziz 
the Grand Cordon of the Order of the Lion and Sun, and p 
him with a rich dress. The line is to be continued to Tabriz.—A 
freight-train, consisting of thirty-nine cars, were dispatched from 
Toronto, on the Ontario, Simcoe, and Huron Railway, one day recently, 
under charge of Mr. Roberts, as conductor, which were loaded during 
the night at Collingwood, for Montreal and Portland direct, without 
transhipment, aud delivered over tothe Grand Trank Railway. The 
train was upwards of a quarter of a mile in length, and contained 
3,900 barrels of flour, being a portion of the cargo of the Evergreen 
City, from Chicago.—There is at present such a scarcity of printing 
paper in Germany as to set many printing-oflices in Berlin and else- 
where at rest.—According to a circular of M. Arles Dufous, of Lyons, 
the news thus far from the silk-growing countries leads to the expec- 
tation of a fair general yield. The reports are as follow :—-Spain, 
crop favourably settled; Naples, good half crop; Syria and Greece, 
very good crop and low prices; Roman States, good crop; Lombardy 
and Piedmont, result uncertain.—A company has been formed: in 
shares, with a capital of 2,000,000 roubles, under the title of “ Trans- 
caspian Company,” to carry on commerce with Persia and Central 
Asia. 
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THE MODE OF DRAINING LONDON PBOPOSED BY 
MESSRS. BIDDER, HAWKSLEY, AND BAZALGETTE. 


THE report of the engineers of the Metropolitan Board of Works, 
on the main drainage of London, has just been issued in a com- 
plete form, with plans of the proposed modes of constructing the 
intercepting sewers and the main outfall channels; and the 
accompanying plan, which will be interesting to many of our 
readers, will be found to embrace the main features of the 
scheme. ‘The authors of the report state that they have come 
to a clear and decided opinion that the remote outfalls proposed 
by the Government referees are unnecessary for effecting the 
objects of the 135th section of the Metropolis Local Manage- 
ment Act, and that their own experience has informed them not 
only that it is extremely undesirable, in a sanitary point of view, 
to cause sewage matter to become intermixed with sea water, 
and especially under circumstances which will occasion it to be 
brought up the river by the flood tide, but that if the sewage 
matter were poured into a much larger volume of fresh or 
freshened water, in a flowing stream, it would become imme- 
diately oxygenised, and cease to exist as a noisome and offensive 
agent. They state that the experiments of Dr. Letheby and Dr. 
Odling, 'o which we have elsewhere referred, have fully con 
firmed their views. 

They have, therefore, unhesitatingly selected for reeommen- 
dation, as points of outfall, places situated in approachable situa- 
tions as near as possivle to the metropolitan boundary, and as far 
as possible from human habitations. Barking Creek on the north 
side, and Crossuess Point on the south side, they consider fulfil all 
the favourable conditions that are attainable on either side of the 
river. Both are situated in low and dreary marshes, where neither 
the works nor the sewage can give reasonable cause of offence to 
any one, Barking Creek is about two miles from Woolwich, and 
about 44 miles from Erith, Crossuess Point is midway between 
the two places. and about 3} iiles from each. The mean sec- 
tional area of the river at these places is fous times as great as at 
London Bredge, and the average volume of tidal water, alour 400 
times as much as the volume of the sewage water to be admitted into 
it. The river is fresh, or nearly so, at low water, and only 
moderately mixed with salts of marine origin at high water 
more so, they state, than they could wish, but much less so 
than at any point lower down the river. 

These points of outfall now suggested, they say, contrast 
favourably with the outfalls which have recentiy been much 
under discussion, and popularly known as B*. The B* outfall 
on the north, is situated at the mouth of Rainham Creek, and, 


on the south, at a point of the riverabout a mile above the town | 


of Erith, These points of outfall were recommended to the 
First Commissioner of Works by Captain Burstal, R.N., whose 
conclusions were arrived at from observations made on the river 
with floats. Upon these conclusions the First Commissioner 
suggested to the Metropolitan Board the points of outfall reeom- 
mended to him by Captain Burstal, and the Metropolitan Board, 
desiring to meet the views of the Government, adopted the 
points so recommended. Appended to another communication 
from Captain Burstal to the Government referees is a note 
referring to diagrams, showing the results of the experiments 
with floats. With respect to reasoning upon these diagrams, 
the authors of the report state that it may firstly be observed 
that any views that are not based upon a knowledge of the deo- 
dorising effects of air and water upon sewage must necessarily be 
empirical. But they think it is not needful at present to consider 
this part of the question, for the fact is that the diagram embodies, 
as it appears in the Government Referees’ Report, an error 
which is fatal, not only to the diagram, but to any theory the 
referees may have built upon it. This diagram is alleged to have 
been constructed upon observations made by the late Mr. Frank 
Foster, to show the “results of experiments with floats to ascer- 
tain the reach of tiood and ebb tide in the River Thames, above 
and below Barking Creek.” But on comparing this diagram with 
the original observations, as deposited in the office of the Metro- 
politan Board of Works, it appears that the former is extremely 
erroneous. The original observations indicate, by figures denot- 
ing the hours and minutes, the reach of the floats on the flood 
and ebb tides of each day. Beyond these figures are placed cer- 
tain bent arrows, to indicate the change of direction taken by 
the floats. In the diagram the bent arrows have been made to 
indicate the extent of the reach of the flood and ebb tides ; and 








on the north side, and 24 miles on the south. The additional 
cost which such extensions would involve would amount to not 
less than £350,000, exclusive of any increased pumping power 
and reservoirs they might render necessary. Beyond expressing 
an opinion that the sewage water may be delivered at B* under 
such circumstances as will render it inappreciable at Erith to 
every ordinary sense, as well as to the most elaborate chemical 
inquiry, Messrs, Bidder and Hawksley state that they have little 
to observe with respect to these points of outfall. They will 
undoubtedty answer the proposed purpose, but certainly not so 
well, either in a sanitary or in a pecuniary view, as points situated 
higher up the river. 

There is, however, this special reason to be urged against 
placing the outfalls below the metropolitan boundary, to which 
it may be useful to advert. Mr. Bazalgette, in one of his com- 
munications to the Board, has already shown that for many 
miles there are no points below the metropolitan boundary so 
remote from habitation and population, and therefore so well 
fitted for points of outfall, as the points close to the boundaries 
of the metropolis itself. At these points the banks of the river 
for several miles are low, marshy, and uninhabited ; but beyond 
these points towns and villages on the river side become more 
frequent. 

Apart from the chemical, economical, and sanitary grounds on 
which the Metropolitan Board of Works’ engineers prefer outfalls 
situated at the points mentioned, they observe that many diffi- 
culties will be encountered by attempting to obtain a more remote 
outfall. The necessary declivity of the sewer will soon bring it 
to a level at which it cannot empty itself at any period of the 
tide. This is a very serious consideration, whether in regard to 
the making or repairing the channel, or in regard to cleansing it 
rom the deposits brought down by the flood waters. Moreover, 
a sewer so constructed will either drain all the adjacent wells of 
their spring water, or feed them with sewage water, according as 
the water naturally stands in the wells above or below the water 
in the sewer. At Gravesend, for example, either of these results 
would prove a serious evil. Unless also a large sum were ex- 
pended in making the sewer of greater diameter, and in provid- 
ing a correspondingly increased flow of water through it, the 
necessary inclination would bring the outfall to so low a level as 
to necessitate the aid of much pumping machinery. 

They state that they are of opinion that, if the local cireumn.- 
stances favoured such an arrangement, it would be preferable to 
place the outfalls within the metropolitan boundary rather than 
without it, especially on the south side of the river, where a very 
eligible situation presents itself in the Greenwich Marshes, not 
far from the terminus of the river branch of the North Kent 
Railway. They believe this point is sufficiently far down the 
Thames to effect all sanitary objects connected with the river, 
and are quite sure that if the sewage water were discharged 
below low-water mark, and at a suitable period of the tide, its 
presence would not be observed iu the river, either at Woolwich 
or below. If this arrangement could be effected, a large expen- 
diture, otherwise to be incurred in carrying the outfall sewer 
through the centre of the town of Woolwich, and to a point five 
miles lower down the river than the Greenwich Marshes, would be 
saved. 





On the south side, for the like periods, the respective quanti- 
ties of sewage will be about 8,000 feet and 2,700 feet, and the 
area of the reservoir about seven acres. 

On the north side the iow level sewage will be raised at Abbey 
Mills, by mechanical power, to a height of about thirty-four feet, 
and will thence flow by gravitation into the reservoir; and on 
the south side the whole of the sewage will be similarly raised 
into the reservoir near the outfall from a depth of twenty-five 
feet. 

It is also proposed that in both cases the sewage should be 
discharged into the 1iver through submerged pipes terminating 
below low-water mark. 

The reservoirs are proposed to be constructed so as to enable 
the precipitation of the sewage matter to be effected by the 
application of lime. The authors of the report state that they 
have twice visited Leicester to see the process in operation, and 
have examined the state of the water, both immediately on quit- 
ting the works and after admixture with about twice its own 
volume of other water in the river. They say they can speak posi- 
tively to the fact that the process is most successful ; the water 
is completely deodorised, as well as rendered bright and taste- 
less. It does not subsequently become putrescent, although 
diluted with only twice its bulk of other water ; both fish and 
vegetation have returned to the river within a short distance 
of the works, and the workmen at the water-mills on the stream 
have recovered their health, which had previously been seriously 
affected by the foul condition of the river, and now state they 
have nothing to complain of, even in the hottest months of the year. 

They do not, however, believe this process to be needed for 
the prevention of injury to the Thames, or to the health of the 
population residing on its banks; and eertainly do not recom- 
mend it for adoption because, when produced in large quantities, 
the precipitated matter is unsaleable, and must be removed at 
considerable expense. 

An objection has been made that the admission of sewage 
water into the river will be liable to create shoals in the navig- 
able channel. They state that it is scarcely worth while to 
argue this point, because the sewage matter emitted from the 
large sewers in London does not produce shoals, nor, in fact, can 
it, especially when, as in the case before them, the detritus of 
the roads will be detained and removed before the water is 
allowed to pass into the reservoir, and because sewage deposit 
being nearly of the same specific gravity as water, is most easily 
moved by water, and is, moreover, always undergoing the pro- 
cess of destructive decomposition. They state, therefore, they 
have no hesitation in recording their decided conviction that 


' shoals will not be created by the admission of sewage water into 
| the Thames in the manner proposed. 


| be furmed of the proper figure to support a roadway. 
The terms of the Metropolis Local Management Act | 


appear, however, to preclude the possibility of effecting such an | 


arrangement. 


Messrs. Bidder and Hawksley, assuming, then, that the points , 


indicated will find favour with the Board, and receive the 
approval of the First Commissioner of Public Works, state that 
it remains only to describe the arrangements which they advise 
to be adopted for effecting the discharge of the sewage, not 
merely under the most favourable conditions, but under such 
circumstances as ought, in their opinion, to preclude the possi- 
bility of reasonable objection by other parties locally interested. 


| They state that they are convinced that the sewage might, in 


| 


this mistake causes differences in the calculations of the reach of | 


those tides of sometimes as much as seven miles in a single tide. 
With respect to the outfalls at B*, it should also be observed 
that those points are 34 miles below the metropolitan boundary 


| the day, and to about 4,700 feet per minute on the average of the | 


regard to health, be safely emitted at all periods of the tide ; but, 
as in this case, some part of it would be washed up the river 
with the flowing tide, though certainly in an oxygenised and, 
therefore, innocuous condition, they propose to construct reser- 
voirs into which the sewage should be received for the purpose 
of being sent down the river during the first two and a-half 
hours of the ebb tide. They propose, also, that these reservoirs 
shall be arched and turfed over, so as neither to permit the 
escape of effluvia, nor present an unsightly appearance. 

On the north side the quantity of sewage to be received will 


amount to about 14,000 cubic feet per minute for six hours of | 


remaining eighteen hours. The area of the reservoir should be 


about twelve acres. 


Finatly, they ex, lain that the outfall channel between Abbey 
Mills and Barking Creek may be constructed on a much im- 
proved principle. ‘They recommend the formatiun of a public 
road of 40 feet in width through the marshes, under which 
shall be built a triple culvert of brickwork capable of trans- 
mitting the whole of the sewage of the north side of the metro- 
polis. Each of these culverts would be of 9 feet diameter, and 
They 
believe this road would be of great advantage both to the Board 
and the public; that it would afford a very convenient means 
of communication between the pumping station and reservoirs ; 
would facilitate the examination and repair of the northern out- 
fall channel, and would give to the public a very desirable 
means of access from Bromiey through Plaistow to the Barking- 
road, and thence forward to the Thames; and, eventually, they 
believe, this would become a road of much importance to the 
extending districts at the eastern extremity of the metropolis. 

We have thus given, nearly in the words of the report, the 
nature of the recommendations of the engineers to whom, in 
connexion with Mr. Bazalgette, the Metropolitan Board of 
Works submitted the question of the drainage of London. The 
plan, we presume, will now Le submitted to the Chief Commis- 
sioner of Works, perhaps to be returned to the Board again with 
instructions to alter it and make it conformable to the Act of 
Parliament, which we cannot understand how it can be now 
considered to be ; or, possibly, considering the recommendations 
contained in the report of the Royal Commission, the Govern- 
ment may feel disposed to agree to the project as it now stands, 
altering the Act if necessary, or at least suggesting some means 
by which the vast increase of expense in carrying the outfalls to 
Sea Reach may be met. : 

Messrs. Bidder and Hawksley estimate that the cost of their 
proposed scheme will be £2,300,000, whereas they calculate the 
Government Referees’ plan would at least amount to £9,000,000. 
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TO CORRESPONDENTS. 


Nortice.— The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I, price 20s.; also, Vols. III. and IV., price 18s. each; covers for 
binding each volume, price 2s. 6d. each, can also be had. Orders received 
by the Publisher, 163, Strand. 


W. C. H. (Plymouth.)— The article on brewing was translated entire from the 
February number of the Polytechnisches Journal. 

A. B. (Barnsley. )— We hare no great faith in rotary engines, but do not deny that 
many may be'doing tolerably wei!. As for giving you the best plan upon which 
one can be constructed, it wouid be very dificult. | Wright and Hyatt's eViptical 
engine, and Bishop's disc engine, both seem to work satisfactorily. There are, 
however, many others. Should we receive particulars of any rotary engines, we 
wiil forward them to you upon your sending to us your exact address, which you 
have omi/ted to do, 

J. B. S. (Faro.)—There is only one number (34) out of printin Vol. I]. We 
will endeavour to find one, and, if we succeed, will make up Vols. I. and IT, and 
Sorward them to you upon insiructions being sent. 

W. W.—Fou had better ad tress the Secretary of the Admiralty, Whitehall. 

J. B. (Blackburn.)—he price of the veportis 1s. 3d. It may be had at the 
Parliamentary Paper Office, Great Turnstile, Holborn. If written for, the 
postage must be sent in addition to the price of the Report. 

OW-TESTING APPARATUS.—4A correspondent (“Grease”) will feel obliged to any of 
our readers who will give hin information of the best test for oil Jor machinery, 
and ichere the same can be procured. 


—_——- 


AIR CILAMBERS IN ORGANS, 
(To the Editor of The Engineer.) 

Sin,—In Tue Encineer of the 4th inst. I see Mr. W. H. H. Akerman, of 
Bridgewater, Somerset, has taken out a patent, dated 23rd October, 1857, 
for “ Air Chambers in Organs, situate between the Palates and Pipes.” 
Instead of constructing this chamber of the usual form, that is, having all 
its sides parallel, forming a rectangular box, he proposes to make it in the 
form of a rectangular wedge, having its base sloping or inclined from the 
back of the chamber to the front, where the palate is fixed, so that the 
sectional area of the chamber, at any distance from the front, shal! diminish 
in proportion to that distance from the end of the palate, in order that by 
diminishing the capacity of the chamber, anincrease may be given to the 
elastic force of air, to compensate for the diminished impellent force acting 
upon it as it recedes from the palate, and by this means maintain a more 
equable pressure on the rear stops, than by the present construction of air 
chambers are effected, and in delicate voiced tubes produce a greater 
certainty both in tone and tune. 

[ beg to state that, in the year 1851, I made this identical improvement, and 
in corroboration of which I can produce the testimony of my foreman and 
other respectable witnesses; and should any further testimony be required, 
I can refer to the organ made by me for a church in Derbyshire, con- 
structed with the improvement in question. W. SWEETLAND. 

Bath, June 16th, 185s. 





EXPANSION GEAR. 
(To the Editor of The Engineer.) 


Sm,—I notice in Tue Enoineen of the 4th inst. that reference is made by a 
“ Subscriber " to the engine in my mill at Beeston Royds, near Leeds. 

I do not know the writer, but have pleasure in stating that the patent 
expansion apparatus which was attached to my old engine, about fifteen 
months since, by the well-known firm of John Petrie and Co., of Rochdale, 
continues to give both myself and my tenants great satisfaction. 

The apparatus being self-adjusting, it cuts off at any part of the stroke, 
according to the requirement; if machinery be thrown off it immediately 
takes less steam, and if machinery ,be thrown on, it immediately admits 
more ; keeping one uniform and regular speed for months together. 

As to fuel, the engine is most economical, because there is no waste, as 
no more steam is admitted than is used. Any one wishing to ‘nspect the 
engine may do so on making application. Henry Hercock. 

South Parade, St. Mary's, Manchester, 

June 15th, 1858, 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
The charg 
halj-a-crown ; each line afterwards, sirpence. Theline averages eleven words ; 
blocks are charged at the same vate for the space they jill. 


ou Thursday evening in each week, for four lines and under is 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mk. Bernanp Luxton ; all other letters and 


communications to be addressed to the Editor of Tuk ENGineEr, 163, Strand 
London. . 
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HIGIL AND LOW PRESSURE sTEAM. 


IN our last notice of the correspondence on the use of high 
and low pressure steam we alluded to conditions, the 
observance of which was indispensable for the obtainment 
fully of the benefits of expansive working. One of them is 
the necessity for perfecting the condenser, in the case of 
condensing engines, for obtaining a practically good 
vacuum under all initial pressures. “J. B.” (January 22) 
very clearly demonstrates that if the pressure in the con- 
denser were to rise in proportion to the pressure in the 
cylinder, the steam being expanded the same number of 
times in every case, the work done by equal weights of 
steam would be the same throughout, on the suppositions 
that the pressure varies inversely as the volume during ex- 
pansion, and that the steam is expanded down to the 
pressure in the condenser. On the same suppositions he 
shows that the economical advantage of high pressure steam 
1s not occasioned simply by the difference of the initial and 
final pressures, but by the ratio of these pressures, other- 
wise, the number of times that the pressure in the con- 
denser is contained in the initial pressure in the eylinder. 
But the prime condition for economi ally working steam 
by expansion is to be found in the means for preventing 
condensation of steam within the cylinder by contact with 
the metallic surfaces ; and this object may be accomplished 
either by superheating the steam prior to entering the 
cylinder, or by maintaining the cylinder itself at an exaited 
temperature, independently of the varying pressure and 
temperature of the steam within it, by means of a steam 
jacket or other obvious modes of communicating heat to it. 
In cither case heat is supplicd to prevent the condensing 
process ; and when there is no such condensation there is no 
subsequent re-evaporation. Mr. Craddock (February 19) 
preters in practice to supply the extra heat in the steam 
itself, by superheating it. “J. 8.” seems disposed to prefer 
the use of the steam jacket ; and he mentions (November 20) 
a remarkable circumstance in Wicksteed’s experiments 
with the steam jacket in the Cornish engine—that con- 
densation in the jacket increased rapidly with an increased 
degree of expansion, indicating a more rapid absorption of 





heat from the steam in the jacket by the steam within the 
cylinder whilst expanding. The argument for the essential 
importance of maintaining the expanding steam at a tempe- 
rature superior, or at least equal to that of sataration, so as 
to prevent condensation, is strongly confirmed by the ex- 
periments and observations of others ; and we are very well 
convinced that, so long as engincers neglect the precautions 
necessary to maintain the steam unprecipitated within the 
cylinder, their efforts for the advancement of economical 
expansive working must fail of success. 

On the question of the mechanical equivalence of heat, in 
its relations to the working of steam, a considerable amount 
of discussion has been raised. The beautiful simplicity and 
admirable utility of this modern doctrine claims for it a 
much more extended notice than we can now undertake to 
give toit. Norshall we follow “J. B.,” Mr. Craddock, and 
others in the mazes of computation. We shall but say now 
that the doctrine of mechanical equivalence of heat is one of 
the most brilliant and useful generalisations of modern 
times, and that it is well deserving of the patient study of 
engineers ; moreover, that, assuming it to be a true doctrine, 
it must be studied and comprehended by engineers ambitious 
to take a lead in the improvement of the steam engine ; and 
we commend our readers to the study of “J. B.’s” con- 
tributions on the theory of heat, which have appeared in 
our columns. 

But, again, if we turn to the practical results which have 
been adduced in evidence, we find that they want precision 
as well as comprehensiveness. Some correspondents produce 
indicator diagrams, others quote the results of trials, but 
not one of them, so far as we remember the correspon- 
dence, renders such a complete and connected statement of 
the circumstances of any particular performance as would be 
necessary for the solution of the question. Correspondents 
themselves appear to have been sensible of this defect in the 
discussion, whilst they have failed to supply the deficiency ; 


describe the nature and quantity of the clothing of the eylin- 
der, or even to notice it at all; nor have they, so far as we 
recollect, in any case, given the proportions of the steam- 
passages and the valves, failing indicator-diagrams. Yet 
engineers ought to be aware that moisture in steam is in- 
jurious as a drag upon its movements, and is largely provoca- 





| 


Davies and Mr. Ingham, in our number for October 9th, 
1857, on the question, “ Whether is High or Low Pressure 
Steam preferable in point of Economy?” Mr. Ingham 
advocated the use of high pressure, and Mr. Davies of low 
pressure. They have since pursued the discussion in our 
pages at great length. Mr. Ingham’s argument appears 
to be based upon the very obvious doctrine, that the higher 
the pressure the greater must be the extent of the expan- 
sion of the steam before it falls to the same final pressure ; 
and he argues that the work done by the more prolonged 
expansion of the steam from the higher pressure must be 
more than the work done by the steam of lower pressure. 
Asa mere question of indicator-diagrams, there is no doubt 
Mr. Ingham’s position is perfectly tenable; but, in order to 
arrive at sound practical conclusions, taking steam and 
steam-engines as they are, or may be made to be, in hatmony 
with their properties and their functions, it will readily occur 
to our readers, from what we have already had occasion to 
observe, that something more is to be considered and provided 
for, besides the admission of high pressure steam into the 
cylinder and the adoption of expansion-gear. Mr, Ingham is 
satisfied (March 5) that by properly felting and weil 
protecting the cylinders, and witha diminished surface, the 
drawback by radiation of heat and condensation of high 
pressure steam in the cylinder is completely obviated ; from 
which it is plain that he does not apprehend the needfal- 
ness of superheating the steam in some way, in order fully 
to realise the advantage of expansion. Though, on the 
other hand, Mr. Davies does not attempt the treatment of 
the question in favour of low pressure, analytically, he 
wisely confines himself to that which he docs know, and 
which falls within the scope of his intelligent experience. 
lf it be doubtful whether low pressure is essentially as 
efficient as high pressure, it is just as doubtful whether high 
pressure can claim the superiority. Our opinion is, that 


' the choice of the pressure must be regulated, in some 
for instance, they have rarely deemed it worthy of notice to | 


tive of back pressure ; and the moisture precipitated within | 


unprotected cylinders by radiation of heat, is generated in 
addition to that which is incident to expansive working. 
There are, then, two evils, distinct in their mode of opera- 
tion, but both destructive of power, which arise from the 
want of a supply of heat to the steam, and clothing to the 
cylinder :—First, a degradation of the expans:ve function 
of steam, and its abortive inefficiency ; second, an aggra- 
vated counter-pressure, known properly as back pressure in 
non-condensing engines, and imperfection of vacuum, or 
pressure in the condenser, in condensing engines. 

None of our correspondents have touched upon the sus- 
pended moisture in the steam as a cause of back pressure, 
or of inferiority of vacuam ; nevertheless it is very probable 
that that which has been abundantly proved to be a 
cause of back pressure in high pressure engines, tends also 
in raising the vacuum-line of a condenser, and defeating 
the economical object of expansion. 

This leads us to the subject of compound-cylinder engines ; 
and in reply to the question, whether a single cylinder, or 
two cylinders, are the more beneficial for expansive work- 
ing ? we would say that, in general, two cylinders are pre- 
ferable when they are not jacketed, or the steam super- 
heated, to provide for the extremes of temperature and 
pressure in expansion, because such extremes, and 
the consequent bafiling of expansion by condensation 
within the cylinder, are of less extent when divided 
between two cylinders, than when concentrated into 
one. But, on tne other hand, a single cylinder is, in 
our judgment, preferable to two cylinders for expansive 
working, when the conditions of efficiently working steam 
expansively are fulfilled. With respect to the extent of 
expansion which should be practised, and by which the 
choice of a single-cylinder or a compound-cylinder engine 
should be regulated, “J. B.” makes a suggestive comment 
on the performance of highly pressed and expansive engines 
(January 22.) “ From the days of Watt and Woolf,” he says, 
“to Perkins (who tricd pressures of more than 1,000 1b.), 
and down to the present day, there has been no end to the 
schemes which have been patented and repatented, by 
which the extraordinary virtues of high pressure and 
expansion were proposed to be extended. | Where are the 
results 2” he asks. “ After the numerous failures and disap- 
pointments, which few are fond of acknowledging, is it 
not time to suspect that there is something wrong in the 
theory as it is generally represented?” It is well to bear 
in mind, that, with respect to the ratio of fuel consumed to 
horse power, either as indicated in the cylinder, or by 
brakes on the main shaft, or by actual duty, no decided 
practical superiority can be claimed for the results ob- 
tained with very high pressure over those with so-called 
low pressure, other cireumstances being the same. Mr. 
Wicksteed, quoted by “J. B.” (November 20), found that, 
with steam of 35 1b. total pressure in the boiler, in a Cornish 
engine cutting off at about half stroke, and wire-drawing 
the steam so as to admit it at a total pressure not much 
above 15 lb. per inch, the consumption of steam was only 
25} lb. per horse power nett, equivalent at the rate of 95 1b, 
per pound of coal, to 27 Ib. of coal per horse power nett. 

In another instance (quoted January 22nd) Mr. Wicksteed 
found that, with an expansion to two-and-a-half volumes of 
steam, admitted at 20 1b. total pressure, the consumption of 
coal was only 2°04 lb. per horse-power nett of actual work 
done. So much for performances of low pressure steam. 
In the way of high pressure, we find nothing in the cor- 
respondence to excel Mr, Craddock’s results, as reported 
by himself (February 26th), from which it appears that, 
allowing 8b. of water per pound of coal, he consumed 
about 24]b. of coal per horse-power nett, with steam of 
85 1b. absolute pressure; the proportion of expansion is 
not mentioned. 

Those of our readers who have followed the discussion 
from the commencement, may recollect that it originated 
in a notice of a discussion at Manchester, between Mr. 





measure, by circumstances. Where compactness or high 
speed is an object—as in locomotives — a higher pressure 
would be more suitable than a lower pressure, and this latter, 
on the contrary, is more suitable in pumping engines, which 
appear to be quite at home in their brobdignagian palaces, 
Of this we are persuaded—that there is more in steam 
and steam-engines than is dreamt of by most engineers, 
and that, for most of us, it would be better to be 
less dogmatic and self-seecking, and more open to the in- 
structions of those who, as natural philosophers, undertake, 
and successfully too, the investigation of first principles. 
Practical men—that is, the men who apply mechanics in 
practice—are, by the nature of their vocations, and by their 
habit of mind, in general but imperfectly qualified to in- 
vestigate ; and it becomes them neither to despise, nor to 
treat with indifference or neglect, the necessary and in- 
valuable labours of their scientific coadjutors. That the 
steam-engine is open to improvement, and that it may be 
very much improved too, is unquestionable ; but we must 
have a little more science infused into the current of 
progress as a flux to reduce to order and consistency 
the heterogencous mass of practice, and to distin- 
guish the true from the false. We congratulate our 
readers and our correspondents on the benefit that has 
undoubtedly acerued to the profession from the. free diseus- 
sion of the question of steam-power in our pages.’ We 
feel convinced that cach has done his best in the dis- 
cussion, and we confidently anticipate an advance in the 
practic: of engine-builders, Engineers must attend to what 
lies next them to be done: they have to probe the action of 
the steam within the cylinder, to satisfy themselves of the 
injurious precipitation and re-evaporation of the steam, 
neutralising the cfticiency of expansion, to apply and mature 
the means of preventing such condensation of the steam by 
the application of additional heat to the steam, ex- 
ternally through the cylinder, or internally, by sur- 
charging it, and to insure an economically good vacuam 
in the condenser. ‘They must, further, see what is to be 
done in expansion-gear to test the imperfections of the 
link-motion, if such there be, and to compare the advan- 
tages of independent expansion-valves ; also, to equilibrate 
the steam-valves, so as to unload them of the injurious 
pressure of the steam and relieve them from excessive frie- 
tion. Nor would they be the worse for studying the doc- 
trine of the mechanical equivalence of heat, which, if the 

would thoroughly master it, would illuminate their pat 

through the bewildering labyrinths of contradictory prac- 
tice—reducing to divine order what is to many a mass of 
chaotic confusion. We have said enough by way of suggestion, 
and invite our friends to continue their contributions on what 
is new and useful in the development of the steam-engine. 


DISPOSITION OF TOWN SEWAGE, 


REFERRING again to the report of Messrs. Bidder, Hawks- 
ley, and Bazalgette, we find that the facts already stated 
in our article last week, have led them to the con- 
viction that the influence of the sewage on the phy- 
sical and hygienic condition of the Thames has not 
only been much mistaken, but that it has been greatly 
exaggerated. We find, moreover, evidence brought for 
ward that tends to disprove altogether the assumed exist- 
ence of deleterious emanations from the river, as well as 
the prevalence of injurious influences on health, arising 
from the state of the river. This evidence is given by those 
who are best acquainted with the condition of the river, and 
who have had the longest experience ef the habits and 
discases of the floating population of London. Thas Dr. 
Barnes, the medical officer of health for Shoreditch, and 
senior physician to the Dreadnought, a public hospital 
floating in that part of the Thames which is charged with 
the whole sewage of London, states that it will bear com- 
parison with any hospital on shore for general salubrity ; 
that fever is rare; that diarrhea is not more frequent than 
elsewhere ; and that hospital gangrene is unknown. Again, 
statistical research does not show the | peter on of any 
peculiar form of disease, or any increased general mortality 
among the Ay toe apo dwelling near the river. On the 


contrary, the death rate of London has been falling, while 
the presumed pollution of the Thames has been increasing. 
This testimony is fully confirmed by Dr. Ward, also phy- 
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sician to the Dreadnought, and by Mr. Busk, the resident 


surgeon. Dr. Letheby has also ascertained that the 
mortality from fever, among the bargemen and watermen, 
is actually less than among the adult males of the City, and 
that the iosthe from diarrhoea are but very slightly more 
numerous among the former. Similar evidence is furnished 
by Dr. M‘William, the medical officer of the Customs 
department, and by the medical officers of the Thames 
oiliee force. 

Altogether, this evidence, and the facts brought to light 
by chemical examination of the Thames water, seem to 
justify the conclusion that the condition of the flowing 
water of the river is not injurious to health. But at the 
same time it is very important that the conclusions drawn 
from this evidence should be strictly tested before they are 
made the basis of any arrangements for remedying the pre- 
sent abominable state of the river. 

If this evidence can be depended upon, and if these facts 
are applicable to the case, the subject of sewage disposition 
assumes a very different aspect, and the position of the main 
drainage project becomes seriously affected. It would be no 
longer a question whether the sewage is to be discharged at 
Barking, or at Sea Reach, but whether there is any necessity 
at all for intercepting sewers. Putting out of consideration 
altogether their enormous cost, the engineering difficulties 
involved in their construction, and the probability that the 
project as it stands is totally impracticable, it appears from 
the above evidence that the evil this project is intended to 
remedy has no real existence. 

But it may be said the evidence of the senses is sufficient 
to show that offensive emanations do arise from the Thames. 
It cannot be denied that this is the case, nor has the fact 
been overlooked by those who now oppose the belief that the 
water itself is injurious to health. In their opinion the error 
that has been made consists in ascribing to the wrong circum- 
stances the nuisance arising from the discharge of sewage 
into the Thames. In the pursuit of a shadow the substance 
has been lost. It is from the mud banks on each side of the 
river, and from the way in which the sewage is discharged 
into it, that nuisance really arises. Mr. Goldsworthy 
Gurney has stated his belief that if the deposition of black 
mud were prevented, “a question would probably arise as 
to whether any drainage of London beyond the natural 
outcast power of the river would ever be required; Dr. 
Hofmann and Mr. Witt have already pointed out the 
extent of this evil; and in the late report to the Board of 
Works, as well as in the report of the Royal Commission, 
the fact is fully recognised. All seem to agree that the 
remedy for this chief, and probably sole, cause of the 
objectionable state of the river Thames is the embankment 
of the river between Chelsea and London-bridge. Such an 
undertaking, however, forms no part of the functions of the 
present Metropolitan Board of Works ; the efficacy of that 
body is limited to the discharge of the sewage at a point 
beyond the metropolitan area, and under the weight of this 
incubus their fate bids fair to be the same as that of their 
predecessors. 

Even so far back as October, 1856, we ventured to state 
our conviction that the first principles by which the discus- 
sions of the Metropolitan Board of Works should be guided 
were quite unsettled. We regret to find that the remark 
appears equally applicable at the present time. The Board 
have indeed progressed from the point of discharge marked 
A in former plans to the point marked B*, and between this 
time and 1958 they or their successors would probably have 
used up the whole alphabet, and again find themselves at 
A, rolling the stone up the hill, only to be tumbled down 
again by some future Chief Commissioner. 

Besides the apparently unnecessary character of the inter- 
cepting sewer scheme there is another consideration, which 
is of very serious import in connexion with this project. 
One of the reasons given by the Board’s engineers for 
recommending the removal of the outfall of the sewers 
from Sea-reach to some higher point of the river, is the 
well known effect of mixing such material as sewage with 
sea water. ‘The pestilential miasmata of the African coast 
are with good reason ascribed to this cause, and its effects 
are not unknown in the seaport towns of our own country. 
Whenever putrescible organic substance comes in contact 
with dissolved sulphates decomposition takes place, sulphur- 
etted hydrogen, one of the most offensive and poisonous 

ases, is produced, and its influence is found to extend for 
ong distances round. In the sewage of London we have 
the former of these material conditions; the other we have 
in the river water at Sea Reach, and in a less degree even at 
much higher points in the river. How far the combination 
of these conditions, from the discharge of sewage, in one 
enormous mass, at those parts of the river, might be at- 
tended with consequences indefinitely more pernicious than 
even the existing state of things as regards sewage, is a 
question that has hardly received such attention as its 
intrinsic merits demand. We are glad to find, hewever, 
that it has now been brought forward, and hope that it will 
be fully considered. 

If from such a consideration of this and other points re- 
lating to the subject of sewage disposition it should appear 
that the prescriptions of our Lecal Management Act are 
based upon fallacious grounds, and there can be little doubt 
that such is the case, the disputation between the advocates 
of rival projects must be superseded by a revision and 
rectification of past error, and both projects and advo 
cates must give way to a thorough examination of the 
subject on its own merits. In giving this prominence 
to the question as to the propriety of the intercepting 
sewer project, which is implied rather than put, in the 
report just presented to the Metropolitan Board of Works, 
we have been guided more by a consideration of the impor- 
tance of the question than by any implicit belief in the 
views put forward. It is impossible, however, to over- 
look the facts that, even among those who seem inclined to 
adopt these views, there are material differences as to particu- 
lar details ; and that the very statements which are intended 
to support these views, at the same time raise questions as 
to their applicability for the purpose. Thus, for instance, 
the reference made by the Board’s engineers to the state of 
the rivers in the manufacturing districts does not harmonise 
with the description given by the Royal Commission of 
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other rivers in those districts, and in one instance of the 
same river—the Mersey at Stockport—for in their report we 
find it stated that these rivers, receiving from each town 
its complement of sewage filth, are “little better than 
sewers themselves.” There is, however, no mention of the 
spontaneous purification in which such faith is placed by 
the Board’s engineers and chemists, and at another part of 
the report it is declared to be insufficient in the case of a 
river flowing through densely populated districts. 

It may be asked, moreover, whether the conditions with 
regard to river contamination, in the case of these northern 
and midland towns, are the same as those existing in the 
case of London. If those towns are without sewerage, the 
source whence contamination of the rivers is supposed to 
arise does not exist, and indeed it is stated in the report of 
the Royal Commission, that “ comparatively few of those 
places aoe yet carried out any complete works of water 
supply and sewerage.” On the other hand, while it is 
stated “ that the present state of sewage-outfalls in many 
towns gives rise to nuisance and danger of a formidable 
character,” and that, in proportion as towns become 
thoroughly sewered, the offensive condition of the rivers 
increases, giving rise to a growing national evil “ which 
demands immediate and serious attention,” the system of 
intercepting sewers with distant outfalls is decidedly con- 
demned. At the same time, the plan proposed by the 
Royal Commission for this evil does not, in either of its 
main features, provide for the diversion of the greater por- 
tion of sewage impurity fromthe rivers. The precipitation 
with lime does not remove much more than the suspended 
substance, and this is but a fraction of the impurity. It 
is true that, according to the views of the Government 
chemists and the Board’s engineers, suspended organic 
substance constitutes the chief source of nuisance; but 
that nuisance would appear to be only a consequence 
of the defective mode of discharging the sewage, which 
admits of the deposition of this suspended organic substance 
as black, putrid mud on the banks of the rivers. If it be 
true that the dissolved organic substance is destroyed 
under ordinary conditions, without producing any evil re- 
sults, there appears to be no reason for supposing that the 
suspended organic substance would not be _ similarly 
destroyed, provided that its deposition upon the banks 
was prevented, and that by such means it was removed 
from those conditions which favour its putrefaction. This 
result would be attained by the embankment of the river 
where the sewage is discharged, and consequently the 
necessity of removing the suspended substance from sewage 
by treatment with lime would seem to be thereby rendered 
unnecessary in a sanitary point of view. 

The Government chemists are also at issue with the Royal 
Commission as to the probable effects of admitting into rivers 
even the sewage that has been deprived of suspended organic 
substance. If the former gentlemen are right in supposing 
that the organic substance remaining in sewage after treat- 
ment with lime would become offensive and dangerous to 
health, neither this plan nor the embankment of the river, 
alone nor together, would be fully effective as a remedy for 
the evils of sewage discharge, for in either case the dissolved 
organic substance would pass into the river. We do not 
believe there are any grounds for apprehension on this 
score, whatever other objections there may be to treatment 
with lime. Moreover, the evidence as to the sanitary con- 
dition of the river population is decidedly opposed to such 
a supposition. 

There are many other points connected with the sanitary 
aspect of this subject to which attention might be advan- 
tageously directed if our space permitted. However, suffi- 
cient has been said to show the great degree of uncertainty 
that still attaches to it. This is the main object we have 


-had in view, and in offering the above remarks our desire 


has been not to advocate any particular opinion or any par- 
ticular plan, but merely to point out the necessity of an 
unprejudiced consideration of the real facts of the case. 
On a future occasion we shall return to the consideration 
of this subject in its agricultural and economical aspects. 


USE OF LIME FOR DEODORISING SEWAGE, 


THE recommendation, by the Royal Commission, of this 
mtheod of treating sewage, with the view of rendering it 
less offensive when discharged into watercourses, has given 
to it a greater importance than it has lately appeared to 
possess, and renders the decision of the action now pending 
between Mr. Higgs and the Hitchin Board of Health a 
matter of more general interest than it would otherwise be. 

Mr. Higgs is undoubtedly the original patentee of the 
preparation of manure from sewage by treatment with lime, 
and has consequently a right to the advantages that may 
be derived from that invention. He seems to consider the 
manure obtained in this way as valuable, because he has 
sold it for four pounds aton. Though we cannot accept 
this evidence of value, in the face of what is known as to 
the composition of the manure in question, we would not 
raise any objection to Mr. Higgs getting that price for his 
manure if any one is inclined to give it. But he is not 
content with the profits to be derived from this manure, 
and lays claim, in addition, to a royalty from all those who 
may choose to adopt the use of lime simply for deodorising 
their sewage and separating the suspended substance from 
it. On this ground he brought an action against Mr. 
Goodwin, the clerk to the Hitchin Board of Works, and 
obtained a verdict, the jury having been told by the judge 
that the use of lime for deodorisimg sewage was an infringe- 
ment of Mr. Higgs’s patent. i 

At the time the result of this trial was made known 
we took occasion to give a sketch of the history of the 
limeing operation for purifying water, and showed that one 
of the earliest applications of this method was the purifica- 
tion of the river Medlock by Dr. Clark, in 1841; the efficacy 
of lime for this purpose being at that time very generally 
made known to many persons in Manchester. The date of 
Mr. Higgs’s patent is, however, five years subsequent to 
this ; and, moreover, its precise object, as limited by dis- 
claimer, is the treatment of sewage so that it ‘may be 
applicable to agricultural and other useful purposes.” This 
result, interpreted by the context of the specification, is the 


production of the dry solid manure similar to what is 
known as “ Leicester bricks,” and for which Mr. Higgs gets 
our pounds per ton. It is to this alone that the patent 
relates, and there is no more ground for maintaining that 
the application of lime to sewage for a purely sanitary 
purpose is an infringement of that patent, than there would 
be for maintaining that the use of lime to make manure 
from sewage is an infringement of Dr. Clark’s patent for 
softening water by the same means. In all these cases the 
means employed are the same, and as regards patent right, 
the sole and only difference between them, consists in the 
specific object to be attained. The distinction sought to be 
drawn between sewage and river water, on the occasion of 
the recent hearing of this case, is of far too slender and 
undefinable a character for supporting a claim of patent 
right. Dr. Clark proposes mercly to purify water for 
domestic and factory use; Mr. Higgs claims the making of 
manure. And the use of lime for rendering sewage less 
offensive, by combining with its noxious gases, by decompo- 
sing products of putrefaction, and by facilitating the sepa- 
ration of suspended material, is freely open to be adopted 
by any one, it having never been made the subject of any 
patent, and having been publicly practised long before it 
was claimed to be included under Mr. Higgs’s patent. 

In fact the real value of the limeing operation, as regards 
sewage, seems to consist in a collateral effect that was dis- 
regarded by all those who made it the subject of patents, and 
it would be totally incensistent with the intention of a 
patent if the adoption of any method for a useful purpose 
were hindered by the existence of a patent for effecting, by 





the same means, a totally different result, however valuable 
that may be ; and this is more especially the case when such 
patent is probably valueless otherwise. 

We have already had occasion to refer to the loose 
notions of meum and tuum as regards inventions, and the 
present case illustrates the opinion then put forward. It is 
indeed lamentable to find patentees themselves so much in 
the dark as to what is really their own and what is not. 


THE NATIONAL MEDALLIONS. 


In October last we drew attention to the distribution in 
Manchester of what were then called the “ National 
Medals” of the Department of Science and Art, and had to 
regret that the ceremony was largely one of dumb show, 
the medals being still in the hands of the engraver, and 
being represented at the distribution by a certificate 
entitling its possessor to them when issued. The medals 
have now been distributed under the altered name of “ The 
National Medallion.” This medallion has been executed in 
repoussé by M. Vechte, and has in its centre a portrait of 
her Majesty. The allegory embodied in the medallion is 
thus explained by M. Vechte :—* The principal figure at the 
top of the medallion is Genius, attended on his left by 
Justice, Truth, and Science, essential to an Academy of 
Artists, and on his right by a student meditating. In the 
background crouches Jealousy or Ignorance ; whilst Fame 
is proclaiming the merit of the successful student, and Time 
and a youthful Genius hold the shield to receive the 
student's name.” 

The medallion was to have been executed in silver, but 
bronze has been substituted, on the alleged ground that 
the artistic merit of the design was injured by taking the 
impression in silver. The exchange is not a pleasing one 
to the recipients, and has given rise to a considerable 
amount of grumbling. There is prima facie reason for the 
dissatisfaction, as any one promised silver would be re- 
luctant to take copper instead! It was exceedingly de- 
sirable after the failure in Manchester—a failure that was 
justified by Mr. Redgrave on the ground of time being 
required to secure a medallion of the highest degree of 
merit—that a literal and exact fulfilment of the Depart- 
ment’s promise should as speedily as possible have effaced 
the memory of the first disappointment. It seems to us 
doubly unfortunate that under these circumstances there 
should have been so serious a departure from the course to 
which the Department had voluntarily pledged itself, and 
on grounds which will be so little understood or appre- 
ciated by those concerned. 

But surely this non-adaptibility of silver for the medal- 
lion might have been foreseen, and the original proposal 
shaped accordingly. If silver were unfit for the parpose, 
why promise it? It seems passing strange that a 
Government department that undertakes the schooling 
of the nation in matters of art should make so strange 
a blunder as to promise a silver medal when it proves 
impossible for them to get one. And, yet, why cannot the 
department give a silver medal when a hundred other 
bodies, without Government funds to fall back upon, and 
without the array of artistic knowledge at command that 
the Department can boast, can give as many silver medals 
as they please without danger of delay or failure. The 
reason for giving bronze instead of silver would imply that 
silver medals were a novelty, and that the Department were 
excusable in their failure, because they were attempting an 
unknown and untried thing. As, however, silver medals 
are no rarities at all, the excuse seems anything but a valid 
one. We fear, at best, it partakes a little of the “ Cireum- 
locution office” principle; and that the thing has failed 
from want of better management. 

If, however, it be replied that the style of medallion 
chosen made the execution of it problematical, we can only 
say that the choice was a very unfortunate one. We have 
not a word to say against the artistic excellence of the 
medallion. It is doubtless exquisitely engraved, and is 
worthy in so far of the reputation of its author. But we 
do very seriously question the adaptability of this style of 
medallion to the purposes for which it is designed. An 
electrotyped medallion has, at best, rather a paltry look. 
A medallion that cannot be taken out of its case without 
showing its hollow “Brummagem”-looking back, and 
rattling like a kettle-lid, is scarcely to be dignified with the 
name “ National,” and to be held as a worthy substitate for 
the promised silver medal about which expectation has so 
long been a-tiptoe. 





Not the appearance only, but the intrinsic value of the 
medallion, judging of it by the Department’s own standard 
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of value, increases the disappointment it must create. The 
Department offers, for example, an electrotyped copy of a 
shield, by Vechte, in repoussé—a work, we imagine, ten 
times as large and equal in execution to the medallion—for 
such a sum as to make the money value of the medallion a 
comparative trifle, and scarcely consistent in a “ national 
medallion.” We admit that this is rather a low view of the 
matter, but it is one that people will take, nevertheless, and 
which we are, therefore, bound to consider. 

We are pained to have thus to animadvert on any act of 
the Department, as we most sincerely wish the promotion of 
its legitimate work. Indeed, it is just our anxiety for the 
progress of art instruction that leads us to undertake the 
unpleasant duty of pointing out the Department's errors, of 
which, we must say, the national medallions are a very un- 
fortunate specimen. We recommend a revision of this 
medal scheme, or we are sure the interests of art education 
in the Department’s schools will suffer. 





Bower Exptosion.—A boiler explosion occurred at Middles- 
borough-on-Tees on Monday evening at the ironworks carried on by 
Messrs. Snowdon and Hopkins at Tees-side. One portion of the 
boiler weighing about four tons was driven a distance of fifty or sixty 
yards, finally striking against the chimney stack of a forge, which it 
nearly brought down. There were several persons in the place, all 
of whom were thrown down and scalded, Solomon Wilds, the fireman, 
so severely that he died at 2 o'clock on the following morning, and 
ten other persons were carried out of the place dreadfully excoriated 
and mutilated. It is believed that the accident was owing to the 
water in the boiler having been allowed to run short and a stream of 
cold water having been suddenly poured in. 

MIsMANAGEMENT AT Wootwiciu ArRsENAL.—One of the members 
of the Royal Commission went down to Woolwich on Saturday last 
and instituted inquiries relative to certain departments of the Royal 
Arsenal at Woolwich. Notwithstanding the length of time which 
has elapsed since the Royal Standard Gun Foundry was completed, 
at a cost regardless of the amount, not one serviceable gun has been 
turned out and passed the ordinary proof, although a guarantee was 
given to the Secretary of State for the production of 250 guns from 
that foundry by the 31st March past. The important blunder, it is 
understood, lay in the utter absence of practical men to direct the 
working of the establishment, the nominal and responsible founder 
being an Artillery officer, and the subordmate foremen or sub-di- 
rectors who should be well up to the work of gun casting, being mere 
novices in that class of duty, having passed their lives as engineers’ 
workmen and cylinder casters, and being therefore unacquainted with 
the proper fusion of the metals requisite tor making good and durable 
iron ordnance. The Royal Laboratory is likewise about to undergo 
investigation, it having been stated on official authority that, in spite 
of the large expenditure and cost of that establishment, the British 
Government is not in possession of a single species of shell adapted to 
present use. |The enormous sums claimed by the department for the 
expenses of the late peace rejoicings in Hyde-park are also about to 
be rigidly inquired into. It is stated that the cost of the fireworks 
alone amounted to upwards of £100,000, and that the surplus, buried 
and destroyed at times in the Woolwich Marshes, is inconceivable. 

An Ice-Makine Macuine.—The following is a description of an 
ice-making machine, the invention of Mr. Harrison, of Geelong, 
Victoria. It has produced ice at the rate of from 5,000 Ib. to 6,000 Ib. 
per day; and, when permanently fixed and regularly worked, it is 
expected that the inventor’s estimate of 8,0001b. to 10,000 Ib. of ice 
per day will be accomplished, The refrigeration is produced by the 
evaporation of etherin‘a vacuum; and the peculiarity of the in- 
vention consists in the arrangements for evaporating the ether at a 
low temperature, and condensing it at a higher, precisely the reverse 
of ordinary evaporating processes. The ether is contained in air-tight 
vessels, relieved from the pressure of the atmosphere. The cylinder 
in the centre of the apparatus is fitted with valves, so that each 
stroke of the piston withdraws a quantity of ether vapour from the 
left-hand vessels, and forces it into a condensing vessel on the right- 
hand. Where the vapour is raised an intense cold is produced ; 
where it is condensed, a corresponding degree of heat is evolved. The 
ether, after resuming the liquid state, returns by a self-regulating 
valve to the evaporating vessel, and the process thus continues un- 
interruptedly, without requiring any attention, and without the 
slightest waste of material. Indeed, as the pressure inside the vessels 
is less than the outside atmospheric pressure, it is an impossibility 
that any ether can escape. The evaporating vessel is simply a 
tubular boiler. This is not a misnomer, for the ether actually boils 
in it at a temperature (if required) 50 deg. below the freezing point. 
The cold produced is utilised by means of a stream of salt water, 
which does not itself freeze at the temperature required for ice-making 
but carries the cold to the vessels containing the fresh water intended 
for conversion into ice. This part of the apparatus consists of a trough 
20 feet in length, fitted with 61 freezing moulds, over the outside 
surfaces of which the cold salt water circulates in a continued stream. 
After having thus parted with its cooling power, it is returned to the 
refrigerating vessel, and again passed through the tubes of the boiler. 
There is thus a continued and regular circulation of this fluid, similar 
to that of the ether, the whole bearing a remote resemblance to the 
double circulation of the blood. It is found that the numver of 
freezing moulds is not nearly sufficient, and that the machine will be 
worked with more advantage if the number be doubled. The ice can 
be made of any required shape or thickness. It is at present turned 
out in slabs 18 inches square on the sides, and 1} inch thick. 

SHEATHING VEssELS.—The importance of protecting the bottoms 
of our naval and mercantile marine from the corrosive influence of 
sea water, and the destructive ravages of animalcule and other 
infusoria is universally admitted, and to effect that object shipowners 
have been put to very considerable expense, not always with com- 
mensurable results. 1t is therefore satisfactory to find that the already 
successful application of the comparatively cheap process, patented by 
Messrs. Maieros and Wall, for the protection of the metallic sheathing 
of ships, as carried out by the British and Foreign Ships’ Sheathing 
Protection Company, has received a most satisfactory elucidation, in the 
instance of the Windsor Castle, belonging to Messrs. Green and Co., 
of London. This vessel was selected by Messrs. Green to test the 
merits of the process on a limited scale, before adopting it generally in 
that and other ships belonging to the firm; and, therefore, a portion 
only of her hull was sheathed with the patent metal. She sailed from 
this port after the operation last vear to India, and has just completed 
her return voyage. On being docked, a piece of the Sheathing Com- 
pany’s metal was removed from her bows and accurately weighed, 
when it was found to have lost 1 Ib. 54 oz.; another piece, taken from 
the run, had lost 1 1b.20z. A sheet of ordinary Muntz copper was 
also removed from the run, close to the other sheet, and found to 
have lost 1 Ib. 103 oz., or nearly one-half more than the contiguous 
portion of the patent sheathing metal, the external conditions of both 
having been precisely similar during the progress of the voyage. This 
proof of the great superiority of the patented sheathing metal over 
ordinary copper is most decisive, and it may be added that, in a ship 
of 1,000 tons, the saving effected by its use, founded on the above 
estimate, will not be less than £400. The advantages of the sheath- 
ing metal are that, by employing it, instead of ships requiring, as at 
present, to be re-coppered every two or three years, it will last five 
years in any sea; and instead of the metal yielding only one-third of 
the original weight at the close of the former period, it will yield seven- 
eighths at the end of five years. Being destructive to animal and 
Vegetable life, it can never foul, and constantly presenting a polished 
surface to the action of the water the progress of the vessel is never 
impeded by aqueous friction. Taking into account the cost of shipping 
and replacing, the saving to the shipowner, by the use of the new 
sheathing, in a vessel of only 500 tons register, will be upwards of 
£600 within the short period of five years. 
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Nova Scotia considered as a Field for Emigration. By P. 8. 
Hamitton, Barrister-at-Law. Published by authority of the 
Provincial Parliament of Nova Scotia. London: John Weale. 


ONE would hardly be disposed to suspect a Parliament as 
lending itself to a delusion in thus sanctioning an adver- 
tisement of the fitness of its country for colonisation. 
Should such an idea, however, suggest itself, the very_able 
and impartial manner in which Mr. Hamilton has set forth 
the condition and capabilities of Nova Scotia would at once 
silence it. Indeed, the long-standing and stereotyped pre- 
judices that have existed against this country seemed to 
call for some authoritative disproof. It has long been 
regarded as unattractive and valueless, having rugged and 
inhospitable coasts, a thin and unproductive soil, and a 
cold, damp, and foggy climate, but on the shores of which 
a tolerably productive fishery existed, and was carried on 
to a limited extent for the purpose of supplying the West 
India market. As but a smal! number of the emigrating 
class feel disposed to confine themselves exclusively to the 
occupation of fishermen, among those of that class who 
have sought a home on the shores of America during a cen- 
tury past but a very small proportion have thought it 
advisable to take more than a passing glance at Nova 
Scotia. Situated, too, between such powerful competitors 
for popular regard as Canada and the United States, and 
outdone even by New Brunswick in efforts to attract 
emigration, Nova Scotia has been comparatively forgotten. 
And whilst in the States mentioned the Governments have 
undertaken public surveys, and have brought their respec- 
tive countries into notoriety by the construction of rail- 
roads and canals appearing in the English money market 
for funds, in Nova Scotia all these matters have been left 
to private enterprise. Several gentlemen have, with little 
hope of pecuniary reward, investigated the history of 
Nova Scotia, explored its hidden resources, observed the 
country in all its aspects, and have published the results of 
their researches. But their publications have been mainly 
confined to Nova Scotia itself. The object of Mr. Hamilton 
is to collect, in a cheap form, the scattered information 
required by the emigrating classes, and to direct others 
who read, from different motives, to more elaborate and 
voluminous works on the subject. 

This country possesses many geographical advantages. 
It is 200 miles nearer Europe than any other accessible 
portion of the American continent, and must become the 
great highway of travel between the old world and the 
parts lying to the north and west of Nova Scotia. It 
must also become the channel through which the trade of 
the neighbouring provinces of Canada, New Brunswick, 
and Prince Edward’s Island will be carried on at all seasons, 
but more particularly in winter, when nearly all the ports 
of those countries are icebound. The country has a great 
number of navigable rivers, and abounds with excellent 
harbours, some of them having the highest tide in the 
known world, rising at the mouth of Shubenacadie River, 
and near the head of Cobequid Bay, to a height of seventy- 
five feet. 

The Atlantic border has a bad reputation among agri- 
calturists, though Mr. Hamilton asserts there are large 
tracts of fertile land interspersed amongst acknowledged 
unproductive stretches of coast. The district immediately 
around Halifax is the most rocky and barren in the whole 
province, and has done more to impress the world unfavour- 
ably about Nova Scotia than perhaps anything else. De- 
spite this, and the mischievous effects of settler-farming, 
which this country has experienced in common with the 
United States, our author asserts the general fertility of 
Nova Scotia, and its great merits as an agricultural settle- 
ment. ‘The province is subject, like all North American 
agricultural regions, to the destruction of the wheat crops 
by the “ weevil” at periodical times, and a series of mis- 
chiefs of this sort had almost extinguished the wheat culti- 
vation in 1851, when the agricultural produce of the pro- 
vince was as follows : —28,789 horses, 156,857 neat cattle, 
86,856 milch cows, 282,180 sheep, 51,533 swine, 297,157 
bushels of wheat, 196,097 bushels of barley, 61,438 bushels 
of rye, 1,348,437 bushels of oats, 170,301 bushels of buck- 
wheat, 37,475 bushels of Indian corn, 21,638 bushels of 
peas and beans, 3,686 bushels of grass seeds, 1,986,789 
bushels of potatoes, 467,127 bushels of turnips, 32,525 
bushels of other roots, 287,837 tons of hay, 3,613,890 
pounds of butter, and 652,069 pounds of cheese. Since 
these facts were collected great progress has been made, 
and the return would now stand much more favourably. 


Wheat crops do not succeed well upon the Atlantic coast, owing 
mainly, it is believed, to the prevalence of fog in that part of the 
country during some stages of its growth; but it grows and produces 
well in most parts of the interior where the land has not been ex- 
hausted from over-cropping. If any parts of that interior are enti- 
tled to a preference with a view to raising this valuable crop, they 
are the eastern section of Cumberland, the highlands of Colchester, 
the counties of Pictou, Sydney, and Inverness. Oats, barley, rye, and 
buck-wheat may be raised in abundance, and at comparatively trifling 
cost in all cultivable parts of the province. Indian corn, which is so 
very profitable to the farmer where it does grow well, can be culti- 
vated with success in all parts of the interior; but the light warm 
soil and sheltered situation of the lands in the valley of Annapolis 
and King’s Counties render them particularly favourable for its 
growth. Potatoes and root crops of every description succeed well 
every where. The potatoes of Nova Scotia are very highly esteemed 
in the United States’ markets, to which large quantities of them have 
been exported of late years. They are produced in the greatest 
abundance in the dry alluvial valleys of Annapolis, King’s, Hants, 
and Colchester. 

As a grazing country, Nova Scotia, considering its extent, probably 
stands unrivalled among the provinces and states of the eastern part 
of North America. Rearing live stock and keeping a dairy has long 
been considered a particularly profitable business in every part of the 
province, notwithstanding that until late years little pains have been 
taken to introduce the most approved and profitable breeds of cattle 
into the country. All the interior counties, from Annapolis to Inver- 


ness inclusive, together with many parts of those on the Atlantic 
coast, are admirably suited to this purpose; and King’s County, 
Hants, Colchester, and Cumberland, may be named as oot -endauntir 
80, owing to the extent of their marshes and intervales, which, with 
but little cultivation, yield almost inexhaustible supplies of fodder. 








Among the agricultural products not named in the census returns 
referred to, especial mention may be made of flax and hemp. The 
latter of these has never been cultivated, so far as the author can 
learn, except by way of experiment. Flax has been raised, in some 
parts of the province, with a view to profit: but only to the extent of 
supplying material for some inconsidera')\: domestic manufactures. 
Both flax and hemp of excellent quality cau be grown without diffi- 
culty in most parts of Nova Scotia; and if cultivated to any extent, 
would yield a handsome profit to the grower. Hops likewise grow 
luxuriantly, especially in the deeper soils of the interior; but farmers 
have never thought of cultivating them except for domestic purposes. 
A good opportunity exists of cultivating them with profit. As 
already intimated, the apple, plum, pear, and cherry, in all their 
varieties, flourish well in all parts of the province. Fine peaches and 
grapes are grown in the open air in some parts, but have not been 
cultivated to any extent. . 


It is quite true that considerable portions of the most 
eligible lands, most eligible at least in appearance, have 
been granted ; still vast tracts remain unoccupied ; and in 
many cases of the most valuable sorts. 


Down to the close of 1856, the whole extent of lands granted within 
Nova Scotia was 5,616,704 acres; ungranted, 5,442,012 acres. From 
the fact of so large a proportion having been granted, it does not 
follow that an equal proportion is under cultivation, actually occupied, 
or even withdrawn from the market. The ‘improved lands,” in 
1851, amounted to only 839,322 acres, 

A great deal of wilderness land, owned by private individuals, and 
originally purchased from the Crown on speculation, or for the sake 
of the timber growing upon it, is now in the market. Much of this 
is of excellent quality. 

The upset price of Crown lands, at the present time and for several 
years past, has been fixed at 1s, 9d. sterling per acre. Wild land can 
be purchased from private individuals at prices ranging from that of 
Crown lands up to 20s. sterling an acre, according to the quality and 
situation. Of cultivated lands, when offered for sale, the average 
price of marsh, of which Nova Scotia contains some 40,000 acres, is 
from £16 to £20 sterling, The prices of other improved lands vary 
so much, that no approximation to their average can be furnished 
that would be of any practical value, 


Nova Scotia is abundantly supplied with timber trees of 
widely different varicties, from the coarse fir, fit only for 
fence rails, to the finest cabinet woods. It abounds, too, 
with granite, porphyry, slate, sulphate of barytes, iron 
ochres supplying mineral paints, freestones, lime, gypsum, 
marble, ochres, brick-clay, coal, iron, galena, manganese, 
and precious stones. Specimens of the following minerals 
are procurable, and most of them in great abundance :— 


Acadiolite Hairstone 
Agate Helhotrope 
Albin Heulandite 


Hornstone 
Jasper, red and ribband 
Ledererite 
Laumonite 


Amethyst 
Amethystine Sinter 
Analcime 
Apophyllite 





Arragonite Mezotype, Natrolite, Sculecite 
Augite Needlestone 
Basalt Opal, Semi-opal 
Barytes, Sulphate of Onyx 
Caleareous Spar Prehnite 
Chalcedony Quartz 
Carnelian Silicious Sinter 
Cacholong Stilbite 
Chlorite ‘Thomsonite 
Chabasite Tremolite 
Chloropheeite Zeolite 


First among the numerous valuable mineral deposits of the Nova 
Scotia carboniferous district we may consider coal. It is probable 
that Nova Scotia, in proportion to its extent, stands unrivalled in the 
productive capabilities of its coal-fields. The most western of these 
valuable deposits, so far as ascertained, exists at the Joggins, on the 
shore of Cumberland basin. In this coal-field there are seventy-six 
beds of coal, with an aggregate thickness of 41 feet. Of the 
seams which may be protitably worked, there are six, comprising 
together a thickness of 18 feet 6 inches. Only two of these seams are 
worked as vet; for which purpose two shafts have been opened within 
half a mile of the shore where the coal is shipped. 

About twenty miles south-east of the Joggins, at Spring-hill, on the 
northern skirts of the Cobequid-bills, we find another great coal 
deposit, which geologists declare to be quite a different field from the 
one just described. This being in an inland position, has not yet been 
opened, or even thoroughly explored, Its coal has been proved, how- 
ever, to be of excellent quality; and it comprises many valuable beds, 
one of which is twelve Yeet in thickness. From Spring-hill to Parrs- 
boro’, a good shipping place, being a distance of twenty miles, a rather 
extraordinary natural valley extends through the Cobequid-hills, 
along which a nearly level line of railway could be constructed at far 
below the usual cost of such works. Such a work must be simul- 
taneous with the opening of the Spring-bill coal mine. Another coal- 
field can be traced along the southern side of the Cobequid-hills 
throughout their whole extent, from Cape Chiegnecto to the borders 
of Pictou county. This field is not yet mined at dny point, nor has 
its real extent and value been yet ascertained by any close examina- 
tion. Another coal-field exists on the southern side of the Minas 
basin, extending quite across Hants and the southern part of Colchester 
counties. Several small seams appear at or near the surface along 
the banks of the Kennetcook, Shubenacadie, and Stewiacke, and of 
small streams emptying into them, The strata of this district is not 
well disclosed by any natural sections; and as no general geological 
survey has been made of it, geologists best acquainted with that part 
of the country believe it quite within the bounds of probability that 
such a survey would reveal extensive and valuable coal deposits, 

The next great coal field that we find, travelling eastwardly, is that 
of Pictou. The principal beds of good coal in this field are of the 
respective thicknesses of 24,12, and 6 feet. The first of these has been 
worked for many years at what are known as the “Albion Mines.” 
The coal is raised from the shafts by means of steam engines, and is 
conveyed by railway, a distance of six miles, to the place of shipment 
at Pictou Harbour. 

Beds of coal occur at Little River, and at Caribou Cove, near River 
Inhabitants, in Richmond County. At the former place the coal, 
which is of a good quality, is found in a seam about 4 feet thick, two 
and a-half miles from the shore. At Caribou Cove the coal, which 
is not of so good a quality, appears on the shore in a vein upwards of 
11 feet in thickness, Good coal also occurs at various places in the 
vicinity of Port Hood, in Inverness County. None of the deposits 
mentioned in this paragraph have been worked to any extent. 

A very valuable coal field exists on the north side of Sydney 
Harbour, in Cape Breton County. It comprises thirty-four different 
seams; but of these only four, having an aggregate thickness of 
20 feet, are of sufficient extent to be worked. A mine has been 
opened at this place; and the coal is conveyed by railroad about three 
miles to * Sydney Bar,” whence large quantities of it are exported. 
Excellent coal, and in great abundance, is found at many other places 
in this vicinity. A coal field extends quite across Boulardarie Island, 
from one of the seams of which, 4 feet thick, on the Little Bras d’Or, 
some coal has been raised. Several valuable beds appear also at 
Bridgport, one of which only, 9 feet in thickness, has been opened. 
Good coal also occurs at Cow Bay, and at various other points on or 
near the seashore in that vicinity. The coal fields of Cape Breton 
County would appear to be almost inexhaustible, and nature affords 
every facility for working them to advantage. The mines at the 
Joggins, Pictou, Sydney, and Bridgport are worked by the “General 
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Mining Association.” ‘The following statement shows the quantities 
of coal raised and exported from these mines respectively in 1856 :— 


Total quantity raised, Quantity exported. 
Newcastle chalds. Newcastle chalds, 





Albion mines oe oe «. 44,637 : 
Sydney eo oo oe e» 36,247 19.705 
Joggins aw ee oe ee 2,899 2,535 
Bridgport or Lingar ee -. 3,324 2,577 
Point Aconi (Boulardarie Island) 71 10 

87,168 64,628 


From 1827 to 1853 inclusive 1,042,621 Newcastle chaldrons were 
raised from the mines of the whole province. Of this quantity, 497,183 
chaldrons were taken from the “ Albion mines” of Pictou; 479,041 
chaldrons from the Sydney mines; and the remainder from those of the 
Joggins, Bras d’Or, and Bridgport. The extensive coal deposits of 
Nova Scotia can scarcely be too highly estimated, when considered in 
connexion with the fact, that no coal-fields of any considerable value 
exist in the eastern States, Canada, New Brunswick, Prince Edward’s 
Island, or—as far as yet known—in Newfoundland. 

The country appears equally rich-in iron. 

Kirst in importance among the ores and metallic substances found 
in Novia Scotia must be placed iron. Enough is already known con- 
cerning the extent and quality of deposits of that kind in Nova 
Scotia, to lead to the conviction that iron of excellent description 
may here be profitably manufactured to an almost indefinite extent. 
‘The ores of this most useful of metals are found in great variety, and 
in several places widely removed from each other, The most western 
deposit of any extent yet discovered occurs at Clements, on the south 
side of Annapolis Basin, The outerop of the vein may be traced on 
the surface for the distance of a mile, with an average thickness of 
nine feet six inches. The ore consists of scales of specular iron, tirmly 
cemented together, and intermixed with silicious and calcareous 
matter ;and it has been in part converted by heat into magnetic iron ore, 
It yields from 33 to 40 per cent of east iron, the quality of which is 
said to be very superior. In 1826 a company was formed for the 
purpose of working this mine Operations were commenced, and the 
smelting of ore and manufacturing of the jron continued for some 
time; but operations suddenly ceased, owing, it is said, to dissensions 
among the stockholders, and bave not since been resumed. 

A bed of iron ore occurs at Nictan; also in the county of Anna- 
polis, and is similar to that found at Clements. There are several 
parallel veins at this place, varying from four to ten feet in thickness 
—six of these have been examined and accurately defined, and the 
ore contains 55°3 per cent. of iron of excellent quality. Works have 
recently been erected at the falls of the Nictan River, in the imme- 
diate vicinity of this deposit, for the purpose of smelting the ore, 
The great natural advantages of the situation, the good quality of 
the ore, and the abundance immediately at hand of most of the raw 
material required, aflord every reason to suppose that the operations 
here commenced will prove quite successful, 

The next great deposit of iron ore which we will mention is found 
on the southern slope of the Cobequid Hills. This deposit, considering 
its extent and the variety and quality of its ores, may be pronounced 
the most important in the province, That part of it to which atten- 
tion has been most pariicalarly directed lies between the Debert River 
and a point some two miles westward of the Great Village River, a 
distance in all of about ten miles. Between these points the vein 
extends nearly east and west, and at a distance of from five to eight 
miles from the shore of Cobequid Bay, It consists of a veinstone of 
the species of ore called ankerite, associated with spathose iron, sur- 
rounding and including a number of other varieties of ore. Of these 
the red ochrey iron ore oceurs in large quantities, but in minor veins 
and irregular masses; and the specular ore, and magnetic ore, in 
crystals and nests, and in still smaller veins. Yellow Ochrey ore and 
brown hematite are also found in large quantities on the surface of the 
vein, ‘The whole vein is of very irregular width. At one spot on the 
bank of the Great Village River it is 120 feet wide; whilst at another, 
not far from the most eastern point to which the vein has been traced, 
it attains a breadth of over 500 feet. Its breadth is unequal at various 
intermediate points where measurements have been made, The length 
of this vein is not yet ascertained ; its continuation may be seen near 
Vive Islands, twenty miles westward of Great Village River; so that 
the vein is Anown to extend a distance of about thirty miles in length. 
It is not at all improbable that upon continued examination it will be 
found to extend along the whole length of the Cobequid range of hills. 

These ores are of an excellent quality. ‘The specular, magnetic, and 
the ochrey red ores, the latter of which is the most abundant ore in 
the vein, afford from 60 to 70 per cent, of pure iron, From the rich- 
ness, abundance, and position of the ore, it has been calculated that it 
can be provided at the blast furnaces at Great Village River at a lower 
cost per ton of iron than at most of the other principal establishments 
of the kind in the world. The iron made from these ores is found to 
be equal to any in the world, in the rare properties requisite for 
muking good steel. 

Furnaces and other necessary works were erected, and the manu- 
facture of iron commenced, a few years since, at the spot where the 
vein crosses the west branch of Great Village River, by a few gentle- 
men of England and Nova-Scotia. For the purpose of enlarging their 
sphere of operations, and carrying on the works with greater vigour, 
an act of incorporation has been procured from the Nova-Scotian 
Legislature, during the session of 1855, incorporating the proprietors 
of these mines by the name of the “ Acadian Iron and Steel Company.” 
There seems to be no reason why the operations of this Company 
should not be attended by complete success. As already shown, the 
supply of the ore appears to be almost inexhaustible. The iron made 
from that ore is equal to the best quality produced by any other part 
ofthe world. There are immense forests in the immediate vicinity o 
the mines, suflicient to supply them with charcoal, at a small expense, 
for many years. Good free-stone for building purposes, and, it is said, 
good fire-brick clay, are found at a short distance from the works. 
‘The Great Village River and other streams traversing the vein of 
ore, afford water-power sutlicient to drive any machinery that will 
probably be required; and there is a shipping-place, easily accessible 
at five and a half-miles distant from the spot where the company has 
commenced operations. 

A very extensive deposit of iron ore, of a description similar to 
that of Nictan, is found at East River, Pictou, and within ten miles 
distance from the Albion coal mines on that river. The vein at this 
place is sixteen feet in thickness. ‘The situation of this deposit, like 
that of the Cobequid Hills, atlords every facility for the profitable 
manufacture of iron, ‘There is a coal mine in operation, extensive 
forests for the production of charcoal, and an abundance of good 
building stone and lime, in the vicinity of the bed of ore. Clay 
ironstone and brown hematite are also found in abundance in the 
coal measures, nearer the mouth of the East River, andin the immediate 
neighbourhood of the coal mines. 
for sinelting any of the ores found in Pictou county. 

Iron ore, in the forms of red ochre, red hematite, and brown 
hematite, is found on the Shubenacadie, near its mouth. It bas also 
been found in small quantities in several other places, affording good 
reason to believe that further extensive deposits of that valuable ma- 
terial will be discovered upon a more general research into the mineral 
wealth of Nova Scotia. 

We cannot follow Mr. Hamilton through his details on 
the climate, manufactures, commerce, and social condition 
of the province, on each of which matters he treats in the 
same sensible, comprehensive, and, evidently, impartial 
manner. His pamphlet is invaluable to all intending emi- 
grants, and must have the effect of directing public attention 
towards Nova-Scotia. 


Tue Gances Steam Navigation Company.—This company de- 
clared a dividend at their last meeting at the rate of forty per cent. 
per annum, 


There are no works in operation 
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CHEMICAL, 


VOLATILE OILS FROM RESIN, &c. 


THE distillation of American pine resin for the preparation of 
lubricating oil, which is now very extensively practised, has given 
Dr. Vohi* the opportunity of studying the bye product of this 
operation. 

When the distilling vessel, containing about half a ton of resin, 
is first heated, there passes off together with the water of the 
resin, a smal! quantity of a light etherial oil, amounting on the 
average to about two per cent. The water mixed with this oil 
is very acid, owing to the presence of a considerable quantity of 
acetic acid, and sometimes formic acid. The oilis generally 
rectified and sold as turpentine. The low price of this oil soon 
secured ita ready sale, butas it was found that it would not 
serve asa substitute for turpentine in mixing paint, &c., and 
consequently another application had to be found for it, Dr. 
Vohl found that by treating it with caustic alkali, and then 
distilling it by means of steam, it could be advantageously used 
for burning in lamps. For this purpose it is better than cam- 
phine, in being less liable to resinify. 

This oil was found to have nearly the same composition and 
the same density as turpentine. It is prepared by Messrs, Bram- 
bach of Borbeck, under the name of pinolin. 

Some other products of a similar kind have been obtained by 
Dr. Vohl from waste s»ap liquors, and the fatty waste from cloth 
factories, &e. 

The method adopted for this purpose was to obtain the fat in 
the state of a lime compound, by adding sufficient chloride of 
calcium to the soap liquors, or otherwise, then collecting the 
lime soap upon a filter, pressing it dry, mixing it with ten per 
cent of fresh lime, and distilling the mixture from an iron retort 
with a shallow head. At the commencement of the operation an 


abundance of water vapour is disengaged for awhile, then 
! 


empyreumatic vapour appears, and as soon as the gas burns with 
a bright clear flame, the proper decomposition has set in. After 
this the gas is conducted under the retort and burnt with due 
precaution, and the volatile oil condensed. As soon as the gas 
which escapes condensation burns only with a pale blue flame, 
and consists merely of carbonic acid, the operation is at an end. 
The receiver contains a watery liquid upon which floats a large 
quantity of a butyraceous mass, which has a penetrating smell of 
burnt fat. This mass is submitted to fractional distillation, and 
yields one third of any volatile liquid oil, another third of thick 
oil, the remainder being solid at the ordinary temperature. 

These three products are purified by means of sulphuric acid 
and steam, by which means there are obtained, a clear colour- 
less oil of 0°300 density, with little smell; a solid material 
similar to paraffin, and a thick oil that does not contain oxygen, 
is not liable to undergo resinification by exposure to the air, and 
is well suited for lubricating machinery. 

The volatile oil is called oleon, and may be used for burning 
in lamps. 

Dr. Vohl has also examined mineral naphtha in a similar man- 


| ner, and finds that, by fractional distillation, it yields— 


Tight oi) (0°8525°8) .. oe «2 oo of ov ae Sahl SF? 
Pasafin 1. «2 cc co of cc cf oe ce 06 oe co SIOZ 
. 4600 10€*00) 


Asphaltic residue a ee a ee Te ee oe 
Water and gas (o!efiant gas and sulphuretted hydrogen .. 


The oil treated with sulphuric acid and alkalis, and distilled 
by means of steam, yielded— 


2-618 


Photogen oil (0°8305 8) 2. oe oo ee +» 40°705 
Lubricating oil ae a ae ee a 40-099 | 
Pavatlin “Me ae 46 40 ee +. «2  6°078 °100°000 
Asphalte a ae ee ee | oe ee 4°600 

Gas, water, creosote, andcazboiic acid e eo of 7618 


The photogen oil was clear, colourless, and of agreeable 
smell. It burnt in the ordinary camphine lamp without giving 
off any odour or carbonising the wick to any extent. 

The lubricating oil was almost without smell, and could be 
used for machinery, or for burning in argand lamps. Neither 
this oil nor the former are in the least degree liable to oxidation 
by exposure to the air. 

The paraffin was very white, and melted at about 60° C. 





CHARCOAL PAPER FOR FILTERING AND FOR THE PRESERVA- 
TION OF FOOD. 

Messrs. Pichot and Malapertt have succeeded in preparing 
paper containing a greater or less proportion of powdered 
animal charcoal, previously purified by acid. The charcoal is 
either mixed with the whole pulp, or, in making the paper, is 
inserted between the layers of pulp, so as to form an interme- 
diate layer in the paper. 

As the mixture of charcoal with the pulp lessens the strength 
of the paper, this objection must be removed by inserting a 
piece of gauze in each sheet of paper, or only in the centre of 
each sheet, when they are required to be used as filters, so as 
to strengthen that part which forms the point of the filter. 

The pulp for this paper may be made of hemp, linen, or cotton 
rags, and for especial purposes woollen or silk rags may be used. 
All the materials are purified as much as possible without the 
aid of soap or alkaline substances, and with water as free as pos- 
sible from earthy salts. The paper is made of different thick- 
nesses, and may be used for wrapping fish, game, and flesh that 
is to be sent to a distance. 





CHEMISTRY OF COCHINEAL, 

It has long been known that when cochineal is left for some 
days in contact with solution of ammonia, it undergoes a change 
that has not been examined by chemists. The red pigment— 
carminic acid—becomes violet, and is not again altered by acids, 
nor convertible into red by them. Consequently, this substance 
cannot be regarded as carminate of ammonia. 

In order to ascertain the nature of this alteration, Herr 
Schutzenberger has examined carminic acid and the sub- 
stance resulting from the action of ammonia, comparatively, and 
finds that the latter is the amide of carminic acid. The analysis 
of carminic acid, prepared in various ways, showed that its com- 
position varies ; but that all the results may be represented by 
the same formula, except as regards the amount of oxygen. 
Hence he infers that there are at least two degrees of oxidation of 
this substance corresponding te C'’, H®, O', and C'’, HS, Ol, 
By heating a mixture of carminate of soda and iodide of ethyl in 
aclose tube, to 125° C, the ether of this acid was obtained in 
the state of a red substance soluble in alcohol and unsoluble in 
water. * 

It was also observed that nascent hydrogen completely de- 
colorises a.solution of carminic acid, and that the colour returns 
again by exposure to the air in the same manner as with indigo.} 


* Polytechnisches Journal, exlvii., 304 and 374. 
+ Armengaud’s * Genie Industriel.” 
¢ Comptes Rendus, January, 1858. . 





MEANS OF PREVENTING THE INJURIOUS INFLUENCE OF BISUL- 
PHIDE OF CARBON VULCANISED CAOUTCHOUC WORKS. 


The injurious influence of bisulphide of carbon is well known, 
and its effects on workmen engaged in vulcanising caoutchouc 
were pointed out some time ago by M. Delpech. The action is 
slow, but very prejudicial. The symptoms produced are extreme 
lassitude, paleness of the face, and loss of memory. To prevent 
this influence it is recommended to use a solution of proto-carbo- 
nate of iron. 





USE OF COBALT COMPOUNDS IN MAKING PORCELAIN. 


The use of powdered oxide of cobalt for counteracting the 
yellow colour of the finer kinds of porcelain, has the disadvan- 
tage of producing spots. M. Carré,* of Sévres, has, therefore, 
used a solution of chloride, sulghate, nitrate, or other salt of 
cobalt, and found that it produces the desired effect without the 
inconveniences attendant upon the use of the oxide of cobalt. The 
solution of cobalt salt is thoroughly mixed with the porcelain mass, 
or with the glaze, aud during the baking the salt is decomposed, 
leaving oxide of cobalt uniformly disseminated. The colour thus 
produced is bright and clear, and its intensity depends on the 
proportion of cobalt salt employed, according as it is desired 
merely to neutralise the yellow tinge, ur to colour the porcelain, 

Pieces may also be coloured by immersing them in a solution 
of some cobalt salt before the baking; and by covering portions 
of the surface with varnish, the colouration may be more partial. 
This method of colouring may be adopted with any metallic salts 
corresponding to metallic oxides that have hitherto been used 
for colouring porcelain. 





ORGANIC ACID IN MANURE, 

M. Paul Thenard ¢ has observed that when fermented manure 
is washed, the brown coloured liquid obtained contains a nitro- 
genous acid combined with ammonia. Addition of acids preci- 
pitates this acid, which is insoluble in water. It then appears 
as a gelatinous bulky mass, and when purified was found to havea 
composition corresponding to C®, H!, NOU... M. Thenard 
gives it the name of fumic acid. The ammonia salt of this acid 
precipitates alumina and peroxides of iron, forming with them a 
kind of lake. Lime is also precipitated by it from a solution of 
bicarbonate of lime in carbonic acid water. 





PRODUCTS OF THE ACTION OF HEAT UPON SUGAR AND STARCIL 


The substance produced by heating cane sugar, and known by 
the name of caramel, has been minutely investigated by M. A. 
Gélis.t The caramel obtained by means of a modetate heat 
consists chiefly of a substance soluble in alcohol, and having a 
composition corresponding to C?H*, 0%, HO. This M. Gélis 
calls caramelan. Ata higher temperature another substance is 
produced, which is insoluble in alcohol but soluble in water, 
and fhas a composition corresponding to C*, H*, O4, HO; 
this is called caramelen. A third substance is also produced 
that is insoluble both in water and alcohol, and has a cemposi- 
tion corresponding to C*, H, O*, QHO; this is called 
caramelin, and it may be obtained in three distinct modifica- 
tions :—1, soluble in water ; 2, insoluble in water, but soluble in 
other solvents ; and 3, totally insoluble. It is obtained in the 
first state by boiling the insoluble caramelin with water; 
the dark coloured solution so obtained may be concentrated, a 
portion of the caramelin being converted meanwhile into the 
insoluble modification, and separating as 4 film on the surface of 
the solution. By adding alcohol to the solution the caramelin 
is almost entirely converted into the insoluble modification and 
precipitated. The solution of caramelin in alkaline liquids give 
precipitates with acid like the solution of alkaline ulmates. At 
the moment of precipitation the caramelin is in the modification 
2; but after standing some days in a moist state, or by drying, 
it passes into the modification 3. Consequently caramelin can 
be prepared only from fresh caramel, and for the same reason 
solutions of caramel gradually deposit a brown sediment when 
kept. 
al these substancces are produced from cane sugar by separa- 
tion of water. Grape sugar yields products that are similar 
to, but not identical with, those from cane sugar. 

The alteration that starch undergoes when heated was first 
observed by Vanquelin in 1811, and the products of this action 
are under the names of leicome and dextrin, articles of commerce. 
In order to study the action of heat on starch, M. Gélis operated 
upon it in a flat-bottomed vessel heated at one side. At first 
water was given off and dextrin produced, and by continuing the 
heat this was converted into a dark coloured, almost melted 
mass. This matter treated with water left a residue of charred 
starch, and the solution, when evaporated, left alight spongy 
friable substance, unalterable by exposureto the air, very soluble 
in water, and of a brown colour, This M. Gélis calls pyrodextrin. 
Any admixture of dextrin may be easily separated by precipita- 
tion with alcohol. This substance exists in the crust of bread, 
in high-dried malt, roasted coffee, &c. 





TWO NEW METALS IN THE MAGNETIC IRON-ORE OF SWEDEN 


Professor Ullgren§ states that, in examining a specimen of iron- 
ore from Westerby, near Askersund, which had been found to 
cause great deterioration of the iron, even when it is used only 
in small proportions in the smelting, he has found what he 
believes to bestow new elementary substances of a metallie 
nature, one being electro positive and the other electro negative. 
The former presents the following characters :—It is precipitated, 
together with iron and a small quantity of zinc, by sulphuretted 
hydrogen from the solution of the ore mixed with acetate of 
soda. The iron and zinc may be separated from the partially 
dried precipitate by means of dilute hydrochlorine and _ nitric 
acids used successively. The residue ignited in the air and thus 
melted with carbonate of soda yields a greyish yeilow substance, 
which, when heated to redness in hydrogen, gives a black 
powder, that burns in the air to a greyish yellow powder again. 
the black powder obtained by heating in hydrogen is very 
slightly acted upon by nitric acid ; it is more easily dissolved by 
nitro-hydrochloric acid ; the solution gives with alkalin a bright 
yellowish brown flocculent precipitate, and with ferrocyanide of 
potassium a blue or green precipitate. When melted with phos- 
phorus salt, this black powder gives a colourless head that be- 
comes opaline in the inner blowpipe flame. It is not at all acted 
on by the magnet. 

The electro negative metal is precipitated by sulphuretted 
hydrogen from an acid solution ; the colour of the precipitate is 
brown, it is soluble in ammonia, and in sulphide of ammonium with 
brown colour. The solution in nitro hydrochloric acid gradually 
deposits on evaporation a brownish yellow substance which gives 
a colourless head when melted with phosphorus salt, but nu 
metal when melted with soda upon charcoal. 


+ Comptes Rendas, 





® Armengaud’s Genie Industriel. 
t Comptes Rendus, xiv. 540. 
§ Annalen der Chemie und Pharmacie, civ. 336. 
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Grants of Provisional Protection for Six Months. 


958. WiLLIAM SmiTH, Salisbury-street, Adelphi, London, ‘‘ Improvements 
in steam a a communication from Pierre Klingle, a citizen of, 
and a resident in, the United States of America.—Petition recorded 29th 
April, 1858. 

996. CHARLES Dickson ARCINIBALD, Rusland Hall, Lancashire, “‘ A new and 
improved mode of treating air and gases, and applying the same for pur- 

of motive foree."—A communication from Henry Munro Paine, 
Worcester, Massachusetts, U.S.—Petition recorded 5th May, 1858. 

1038, Robert Bruck GoLpswortny, Manchester, ‘‘ Improvements in machi- 

nery for grinding emery or other materials.” — Petition recorded 10th May, 


18538. 

1110. Giovani Mariano CaseENTINI, Hercules-buildings, Lambeth, “ The 
manufacture of a solution for mixing with or gauging plaster of paris (or 
any plaster having sulphate of lime or any similar substance for its base), 
so as to produce a hard and dense composition, the hardening or setting 
whereof may be retarded and regulated by the person using the same. 

1116. GrorGe Mackey MILLER, Great Southern and Western Railway 
Kingsbridge Terminus, Dublin, “ Improvements in the joints of bridge 
rails for railways.” 

1118. Wittiam EpwarD Newrox, Chancery-lane London, ‘‘ Improvements 
applicable to certain descriptions of marive engines, and in the mode of 
mounting paddle-wheel shafts.”—A communication. 

1120. WittiaM CLakK, Chancery-lane, London, “ Improvements in machi- 
nery for manufacturing knotted webs or nets.’ — A communication.— 
Pelidions recorded 19th May, 1858. 

1122, James Hersrorv, Bolton-le-Moors, Lancashire, ‘ Improvements in 
the construction of stretching machines for cotton and other woven 
fabrics.” 

1124. ANTOINE FipELis Cossus, Cagliari, Sardinia, ‘‘ Improvements in 
treating oils and fatty matters.” 

1126. James Corcutt, Park-place, Newland-street, Kensington, London, 
** An improvement in preparing materials employed to obtain light when 
using oxygen and hydrogen gases.” 

1128, KicharD AkciizaLD Baooman, Fleet-street, London, “ A method of, 
and apparatus for, purifying sulphuret of carbon.”—A communication 
from A. Seyferth, Brunswick.—/’cti/ions recorded 28th May, 1858. 

1132. Micuakt Henry, Fieet-street, London, ‘‘ Improvements in the manu- 
facture or preparation of ink and paper, to adapt them for copying pur- 
poses, in preserving food, skins, and hides, in rendering lint, vesicatory 
paper, and textile fabrics absorbent, and in treating mortar, cemeut, and 
other matters, in order to keep them in a damp state.”—A communication 
from Messrs. Vasseur and Houbigant. 

1134. GrorGe Freperick Muntz, French Walls, near Birmingham, “ An 
improvement in preparing yellow metal sheathing.” 

1136. STEPHEN BrykR, St. George’s-terrace, Cheltenham, Gloucestershire, 
“ Improved instruments to be used in the sensitising and developing of 
photographic plates.”— /’clitions recorded 21st May, 1858 

1140. Pierre Ferron, Theuville-aux-Maillots, France, 
bandage or truss ” 

1142. Epwarp Tuomas HuGurs, Chancery-lane, London, “ Improvements 
in machinery or apparatus for embroidering.”—A communication, 

1144, Josep Foor, Spital-square, London, ‘‘ An improvement in the mann- 
facture of fringes.” 

1146. Tuomas Stokes Cressey, High-street, Homerton, London, ‘“ Im- 
provements in apparatus for calculating wages.” 

1148. ASTLEY Paston Prick, Margate, Kent, * Improvements in the treat- 
ment and smelting of certain aryentiferous or silver ores.” 

1150. Geor@e Wuite, Dowgate-hill, London, ‘‘ A liquor suitable for manu- 
facturing beverages, and for culinary purposes.”—A communication trom 
Messrs. Fontaine aud Co., Paris. 

1152. IsuAM Baaes, Doddington-grove, Kennington, London, ‘t Improve- 
ments in clectric telegraphs, and in the apparatus employed therein and 
therewith, parts of which are applicable to other electrical purposes.” 

1154 Witiiam CLark, Chancery-lane, London, ** Improvements in machi- 
nery or apparatus for moulding articles of cement.”—A communication 
from Francois Pallard, sen., Moullins (Allier),{ France —/‘etitions recorded 
22ud May, 1858. 

1177. Jose Luis, Welbeck-street, Cavendish-square, London, “ A distilling 
pipe.” 














“ An improved 


—A communication, 

1179, Jozk Luis, Welbeck-street, Cavendish-sqnare, London, “ The applica- 
tion aud use of the fibrous textile plant, called in Arabia ‘ diss,’ or in 
Latin ‘ arundo festuca patula,” or by botanists ‘ festu cvides et donax 

B& tenax,’ in the manufacturing of pulp for paper, and tow for thread, 
tissues, and cordage.”—A communication.—/etdions recorded 26th May, 
1853. 


1189, ApaM Cyrus Exeert, City-road, London, “ A method of preparing 
tin foil or leaf in order to its employment as a substitute for silver leaf.”"— 
A communication. 

1191. CHaRLEs Curr and ALEXANDRE GopEFRoY, Paris, ‘‘ Improvements in 
railway brakes.” 

1ly3, CuakLes Cowrsr, Southampton-buildings, Chancery-lane, London, 
“ Improvements in machinery fur combing and preparing wool, coiton, 
and other fibrous materia's.”—A communication. 

1195. Vixcent Louis Vopoz, Westminster Club, Albemarle-street, London, 
“* An improvement on the chimneys and glasses of gas and ether lamps.” 

1197, Jostru Bower, Hunslet, near Leeds, “Improvements in the manu- 
facture of glass.”—Jetitions recorded 27th May, 1858. 

1199. CHARLES STANLEY and Joseru Firtaut, Birmingham, ‘ Improve- 
ments iv skylights and glass roofing.” 

1201. Marc ANTOINE Francois Mennons, Rue de !’Echiquier, Paris, ‘‘ An 
improved key-joint for connecting detached pieces of wood or metal.”-—-A 
communication. 

1203. LorENZzO TINDALL, Sherwood Foundry, Mansfield, Nottinghamshire, 
** Improvements in machinery or apparatus for sweeping and cleansing 
roads and streets.” 

1205. Aveustr Govt, Rue St, Hubert, Bordeaux, “ Improvements in 
raising weights.” 

1207. Erasmus Bonp, Wharf-road, City-road, “‘ An improved aerated 
liquid.” —/etitions recorded 28th May, 1858. 

1209. Exocu Sykes, REUBEN Sykes, and Pnitemon Sykes, Huddersfield, 
Yorkshire, ‘* Improvements in continuous spinning and roving machines 
for spinning and roving wool,a part of which is applicable to spinning 
other fibrous substances.” 

1211, ALEXANDER Do.p, Chatham, Kent, “ Improved apparstu for winding 
clocks, which apparatus is also applicable as a motor for all machinery 
usually turned by hand, horse, or other power, and for preventing the 
descent of smoke into chambers or other places,” 

1213. Joun Martin, Newman-sireet, Oxford-street, London, ‘‘ Improve- 
ments in meaus or apparatus for the prevention or cure of smoky chim- 
nheys.” 

1215. Marc AyToing Francois Mennons, Rue de l'Echiquier, Paris, ‘‘ An 
improved fumigating apparatus.”—A communication. 

1217. Micuagy HENRY, Fleet-stréet, London, ‘* Improvements in, and in 
preparing agents for, dyeing, preparing for dyeing aud tanning, and 
applying certain of the resulting products for obtaining pulp for paper 
and pasteboard, and the manufacture of blacking.”— A communication 
from J. B. Vasseur and A. Houbigant.—J/.<itious recorded 29th May, 1858. 

1219. Joun YounG and James Steane@, Castle Glen and Glasgow, Lanark, 
N.B., ‘‘ Improvements in the manufacture of starch, gum, or dextrine, 
and their compounds,” 

1221. JEAN Barrister Gmerp, Newman-street, Oxford-street, and Pavi 
FRepeRick Woutgemutu, New Bond-street, Hanover-square, London, 
“Improvements in ornamental staining, dyeing, and fixing designs, 
writing, letter-press and type printing and cyphering, and colours, on 
wood or any other substances, also extratting, transferring, or discharging 
colours from the same.” 

1223. WiLLIAM Parsons, Pratt-street, Old Lambeth, London, “ Improve- 
ments in steam-engines for propelling vessels and other purposes, and in 
bearings for the screw shafts of steam vessels.” 

1225 Wituiam Epwarp Newroy, Chancery-lane, London, ‘ Improvements 
in printing and dyeing textile and other fabrics.”—A communication.— 
d'ctitious recorded 31st May, 1858. 

1227 Cnristopner Binks, London, “ Improvements in manufacturing soap.” 

1229. Coartes Frevenick Vasserot, Essex-street, Strand, London, * A 
kind of tramway to facilitate the locomotion of bedsteads.”—A i 
cation from Antoine Gaud, Bordeaux. Gironde, Frauce 

1231. ALonzo GayLorp Grayt, New York, U.s., “ An improved stand or 
rest tor cameras, theodolites, guns, and other articles,”—VPetitions recorded 
lst June, 1858, 

1235. JoaN Maxnuarpt, Munich, Bavaria, ‘ An improvement in machi- 
hery for the manufacturing of peat fit for fuel, aud for the squeezing or 
forcing of fluids out of the said turf, peat, or similar substances.” 

1237. Joze Lris, Welbeck-strect, C «Vendish-square, London, ‘* A new de- 
Mee of plough, with fore carriage applicabie vo all swing or coummon 
v‘oughs.”’— 

239. CHARLES WHEATSTONE, JIammersmith, Middlesex, ‘‘ Improvements 
in electric telegraphs, and in apparatus connected therewith.” 

1241. Cuantes Wneatstoxs, Hammersmith, Middlesex, ‘“ Improvements 
in clectro-magnetic telegraphs, and apparatus used for transmitting sigus 
or indications to distant places by means of electricity.” 

1243. Jouan Ernst Fripricu Lu EpEKE, Marke, Hanover, “ Improvements 
in motive power engines,”—J’etitions recorded 2ad June, 1858. 
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page, Seeus LirpMann, Rue Geoffroy Saint Hilaire, Paris.—Dated 8th June, 


1313. GEoRGE FREDERICK CHANTRELL, Liverpool.—Dated 8th June, 1855. 

1318. CROMWELL FLEETWOOD VaRLEY, Charles-street, Somers Town, London. 
—Dated 9th June, 1855. 

1321. Josera Rosinson, Poplar, Middlesex—Dated 9th June, 1855. 

1442, FREDERICK WILLIAM Mowsray, Shipley, near Leeds, Yorkshire.— 
Dated 23rd June, 1855. 

1337. WiLL1AM ARMITAGE, Manchester.—Dated 12th June, 1855. 

1340, Wittiam Beckett Jounson, Manchester. --Dated 12th June, 1855. 

=. Grorce CottaM, Winsley-street, Oxford-street, London.—Dated 13th 

une, 1855. 

1365. Wituiam Cray, Liverpool.—Dated 15th June, 1855. 

1425. RicuarD Kegvit, Lacock, Chippenham.—Dated 21st June, 1859. 

= Kopert Besiey, Fann-street, Aldersgate-street, Londou.—Dated 28th 
*June, 1855 

1342. CHARLRS PARKER, Dundee, Forfar, N B.— Dated 12th June, 1855. 

1369. HippoLyTe Marnis, Rue Notre Dame des Victoires, Paris.—Dated 15th 
June, 1855 

1350. Wituiam Moxon and Joun Cuaytox, Rochdale, Lancashire—Dated 
13th June, 1855 

1353. Josrru Betrreiey, Liverpool.—Dated 13th June, 1855. 

1362. SamugL CuNLIF¥s ListER, Manningham, Bradford, Yorkshire.—Dated 
14th June, 1855. 

1363. James Timmins Cuance, Birmingham.—Dated 14th June, 1855. 





Notices to Proceed. 


178. Witu1aAmM Kempie Haws, Cannon-street, London, *‘ Improvements in 
the manufacture of artificial leather.”—/etition recorded 1st February, 1858. 

205. Davip Smiruies, Manchester, ‘‘ Improvements in the manufacture of 
healds or harness for weaving.” 

210. Cuartes Knieut, St John’s-wood, London, “ An improved railway 
guide "— Petitions recorded 8th February, 1858 

218. SAMUEL WILLIAMSON, Hanover-street, Cork, ‘“ Improvements in the 
construction and mode of aflixing street and other gas lamps or lanterns.” 
— Petition recorded 5th February, 1858. 

220. Lois Futernce CanpeLot, Rue St. Quentin, Paris, ‘* Divers anti- 
nitrous cements, also applicable to rendering damp surfaces impervious, 
and to flagging and similar purposes.” 

222. WittiAM Ports, Handsworth, Staffordshire, ‘‘ Improvements in paint- 
ing upon glass, and in protecting paintings upon glass,” 

226 Joun MiLLeR, Upper George-street, Edgeware-road, London, © Im- 
provements in machinery for the manufacture of bread.”- A communi- 
cation.”— Petitions recorded 6th February, 1858. 

228. Francois Matnigv, Lawrence-lane, London, 
atereoscopes.” 

229. Junius Decimus Trire, Commercial-road East, London. ‘ Improve- 
ments in apparatus for securing window sashes or casements.”—Partly a 
communication 

232. Epwarp Dencn, Chelsea London, “ An improved boiler for treating 
water for heating and warming.”—VPetitious recorded 8th February, 1858 

246. Esenezer Srevsens, Cambridge-road, London, ‘“‘ Improvements in 
machinery for preparing dough, paste, and like articles.”— Petition recorded 
9h February, 1858. 

248. Winiiam Srerrixivs CLark, Atlas Works, Dorset-square, London, 
‘Improvements in copying presses ”"—A communication from W. M. 
Smith and Peter Hannay, Washington, U.S.—Vetition 10h 
February, 1858. 

268. James Cuirron, New Oxford-strect, London, “ A new article of 
nursery furniture, or gymnastic exercising chair and support for children.” 
—A communication, 





“Improvements in 


recorded 





269. Tuomas Neviine, Lichfield, Witttam Suita Dorsett, Aldridge, near | 


Walsall, Staffordshire, ‘‘ Improvements in steam boilers or steam gene- 
rators, and in steam engines.”— Petitions recorded 12th February, 1858. 

289. Henry Joon Sanpers and Samvuen TuAckeR, Nottingham, ‘ Improve. 
ments m machinery for the manufacture of textile and looped fabrics.” —~ 
Petition recorded Lith February, 1858. 

307. Eveene CuveLier, Arras, Franc 

— Petition recorded 18th February, 1858 

25. Witaam CLark, Chancery-lane, London, “ Improvements in filtering 

water, and in apparatus for the same.”—A communication.—/’ctidiwn re- 

corded 19th February, 1858. 

341 Grorer Scuavs, Birmingham, “ A new or improved manufacture of 
certain kinds of printing type and other printing surfaces.”— Vetition re- 
corded 22nd February, 1858 

378. Samurn Mipp.eron. Little New-street, Fetter-lane, London, “ Im- 
provements in the lining or seaming articles together, and in the apparatus 
connected therewith. — /’ctition recorded 25th Feruary, 1858 

388. James Kyort, Oakley-street, Lambeth, London, “ An improved feeding 
bottle.”—/‘etition recorded 27th February, 1858. 

492. Grorey ToMLINson Bousriktp, Loughborough-park, 

* Improvements in knitting hi "AC i 
corded lth March, 1858. 

588. WiutaM Srerrinius CLark, Upper Park-place, Dorset-square, London, 
“ Improvements in machines for cutting and harvesting grain aud grass 
crops.”—A communication from Walter A. Wood, of Hoosick Falls, New 
York.—Petition recorded 17th March, 1858. 

567. Winuiam Henry Ruoprs, Oldham. Lancashire, “ Improvements in 
speed indicators and calculators "—/'etition recorded 19th March, 1853. 

725. OLivER Saxony, Scarborough, Yorkshire, “ Improvements in pro- 
ducing photographic portraits.” — Petition recorded 5th April, 1858 

809. CoLtin Matuer, Salford Tron Works, Salford, and Henry Cuar.tos, 
Blackfriars-street, Manchester, L hire, ** Impr snts in apparatus 
for drying cotton. linen, wool, yarn, seed, and other articles,”—/ctition 
recorded 14th April, 1858. 

894. Tuomas Donkin, Bermondsey, London, “ Improvements in apparatus 
employed in the manufacture of paper, applicable also to controlling the 
motion of travelling webs and fabrics."—A communication from Gabriel 
Planche.—P«tition recorded 22nd April, 1858. 

902. Joun Otiver York, Paris, ‘* Improvements in obtaining power when 
bi-sulphuret of carbon is used.”—A communication from Bernard Hughes, 
Rochester, New York, U.S.—Petition recorded 23rd April, 1858. 

925. Epwarp Hunt and Henry Davis Pocutn, Salford, Lancashire, “ Im- 
provements in the treatment and application of resins and resinous sub- 
stances.”—Petition recorded 27th April, 1858 

975. Ronert WarpELL, Stanwick, near Darlington, Yorkshire, “ Improve- 
ments in reaping machines,”—J’elition vecorded 1st May, 1858. 

990 WitiiamM Henry Morrison, Nottingham, ‘‘ Improvements in means or 
apparatus employed in the manufacture of bonnet and cap fronts, rouches, 
and such like articles of millinery.”—Jetition recorded 4th May, 1858, 

1030. Tuomas Brows, Ebbw Vale, and Davin Brown, Cwmbran, Mon- 
mouthshire, ‘*‘ New or improved machinery for filing or smoothing the 
ends of fish-plates, rails, wrought-iron railway chairs, and other articles, 
made by sawing bars transversely.”—/etition recorded 7th May, 1858, 

1075. Josern Suane Batey and Wiautam Henry Katey, Keighley, 
Yorkshire, ‘‘ Improvements in machinery for preparing and combing 
wool, cotton, and other fibrous materials "—J’etiteon recorded 12th May, 
1858 








** Improvements in steam-engines.” 





Brixton, Surrey, 
tion. —Petition re- 








5. 

1099. Cuartes WricutmaN Harrison, Woolwich, Kent, “ Improvements 
in obtaining light by electricity.”"— Petition vecorded 17th May, 1858. 

1107. ALEXaNvER ANGUS CroLL, Coleman-street, London, ‘‘ Improvements 
in the treatment of sulphate of alumina, and in obtaining alum .”"— 
Pitition recorded 18th Mey, 1858. 

1110. Grovannt Makiano Casentini, Hercules-buildings, Lambeth, London, 
** The manufacture of a solution fur mixing with or gauging plaster of 
Paris (or any plaster having sulphate of lime or any similar substance for 
its base). so as to produce a hard and dense composition, the hardening or 
setting whereof may be retarded and regulated by the person using the 
saine.” — Petition recorded 19th May, 1858, 

1148. AsTLKY Peston Price, Margate, Kent, ** Improvements in the treat- 
ment and smelting of certain argentiferuus or silver ores.”—Petidion ve- 
corded 220d Mey, 1858. 

1219. Joux Youne and JAMES Strano, Castic Glen and Glasgow, Lanark, 
N.B. “ Improvements in the manufacture of starch, gum, or dextrine, 
and their compounds.”— Petition recorded Bist Mey, 1858. 

1243. Jouan Ernst Farpricu Lugprkr, Marke, Hanover, “‘ Improvements 
in motive power engines.”—/'etitiou vecorded 2ud June, 1858. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of these applicationsare at liberty to leave particulars in writing, 
of their objections to such application, at the Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of 
the Journal) in which this notice is issued. 


List of Specifications published during the week ending 
llth June, 1858. 
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Great Seal Patent Office. 











ABSTRACTS OF SPECIFICATIONS. 


(The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents.) 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Se. 
3016. WiLtiaM CALDWELL, Liverpool, ‘‘ Fluid meter, which may be used as 
a motive power engine.”—Dated 5th December, 1857, 

Two double action pistons and a double set of valve gear of a peculiar 
form, are enclosed and work within a metal case, which it is preferred 
to form of a square shape in the centre, and cylindrical at cach end, 
and to cast in one piece the two cylinders with their ports, and all the 
sides except one of the square-shaped centre. A partition or mid- 
feather which divides the case into two chambers is also cast therewith. 
A cover is fitted on to the head of the upper cylinder, which has a 
gland opening therein, through which a piston rod works to actuate the 
index pointer when used as a fluid meter, or to give motion to a crank 
through a connecting rod when used as a motive power engine. The 
bottom of the lower cylinder is also closed by a suitable cover, and when 
the machine is used to obtain motive power has a piston rod working 
through it, but when used as a meter only, the rod of the upper piston 
will be found sufficient to denote the amount of fluid passed through 
the machine. The open side of the square centre of the case is also 
closed by a moveable cover, to admit ready access to the valves which are 
placed therein. It is preferred to apply rolling packings to the pistons. 
The valve cocks are formed with hollow plugs having a port on one side, 
and a groove formed partially round the outside, so as to form a port 
passage between the plug and its seat, The cylinder ports are formed 
in the side of the valve seat. In one valve the supply passes through 
the hollow plug to the cylinder by the opening in its side, and the 
exhaust passes throuch the groove on the outside of the valve plug, and 
out by the discharge opening in the side of the valve seat. The other 
valve receives its supply from the outside of the plug, and discharges 
through its hollow centre. The side openings in the hollow valve plugs 
are brought opposite to the upper and lower ports alternately, by the 
action of the piston of the turn or reserve piston acting on the ends of 
cranks keyed to the hollow plugs, to which they are connected by rods 
and crank pins which work in a longitudinal slot formed in the ends of 
the cranks, The valves are set to give one piston a little lead of the 
other, by which a continuous flow and uniform discharge cre obtained. — 
Not proceeded with. 

3025, Daniel Hivey and Percivat Winey, and WiiiamM Hanortaves and 
Exocn Haey, Bradford, Yorkshire, ‘‘ Power looms.”—Dated 7th De- 





These improvements consist of a double or shuttle differently ar- 
ranged to what is commonly used, It is constructed with two 
bobbins upon one spindle, one bobbin throwing out the thread on one 
side of the shuttle, and the other bobbin throwing out the thread on 
the opposite side of the shuttle, the bobbins being placed beck to back 
upon one spindle. Another part of the improvements consist of two 
sharp instruments, which may be termed knives or seissors, attached 
to the loom, which will cut off the thread pick by pick, or any given 
number of picks, and are made self-acting by means of levers, wheels, 
and tappet. And another part of the improvements consists of a waved 
reed or slay, by which means the inventors weave any kind of waved 
stripes. By the use of the above improved shuttle knives or scissors 
they can weave different colours with one shuttle without stopping the 
loom.— Not proceeded with. 

3032. Grorax Howcrorr, Manchester, and Grorex DexuoumM, Wigan, 
* Steam engines,”— Dated 8th December, 1857. 

This invention consists in an improved horizontal double-acting 
compound steam engine, the high pressure and low pressure cylinders 
of which are placed in a line with each ovber, so that the pistons of both 
cylinders may be fixed to the same piston rod, and this piston rod is 
connected to the crank shaft by a connecting rod of the usual con- 
struction. By this arrangement a pair of horizontal double-acting 
compound steam engines may be connected to the sume crank shaft, 
the cranks being placed at right angles. Also in applying rollers or 
pulleys to eupport the piston rods of horizontal engines, 

3035. Epmunp Ourram, Leeds, Yorkshire, ‘‘ Steam regulator.”—Dated 8th 
December, 1857. 

This invention consists of a vessel to which is attached one limb of an 
inverted syphon containing mercury or other suitable fluid, The steam 
is admitted through a suitable valve into this vessel, and thence to pur- 
poses required, the valve being worked and regulated by means of a float 
in the said mercury, or other suitable fluid, in one limb of the said 
inverted syphon, the valve being connected to the float by levers or other- 
wise, in such manner as to cause the valve to close or open as the pressure 
increases or diminishes beyond the required amount of pressure.—Not 
proceeded with, 

3039. WiLLiAM Epwarp Newron, Chancery-lane, London, “‘ Motive power,” 
— Dated 8th December, 1857. 

This invention relates, in the First place, to a means of operating an 
engine by the employment (in conjunction with, but unmixed with, 
steam) of the gaseous products of the combustion of coal or other fuel in 
a closed furnace which is supplied with compressed air, together with 
such air as may be unconsumed in passing through the said furnace. 
The principal parts and essential features of novelty of this part of the 
invention are:—lIst. An apparatus for generating steam, to be used in 
conjunction but unmixed with the gaseous products of combustion and 
heated air from a furnace, to actuate an engine. The heating surfaces 
are so proportioned and arranged as to control the temperature of the 
products of combustion and heated air, and prevent their admission to 
the engine cylinder at a temperature higher than that which admits of 
lubrication with oil or grease without destruction to such lubricating 
material, 2nd, The employment of the gaseous products of combustion 
and heated air, in conjunction but unmixed with steam, to actuate an 
engine. The steam is used in the first place in one cylinder, and allowed 
to exhaust into a heater arranged within the closed furnace of the steam 
boiler, so as to be superheated, or receive an additional quantity of heat, 
in order to increase its expansive force before its admission to another 
cylinder, in which it acts alternately with the gaseous products of com- 
bustion and heated air. 3rd. The employment of the gaseous products of 
combustion and hot air to act on one side of a piston, on the other side 
of which steam acts upon what is known as the condensing or low 
pressure principle, that is to say, after having acted on the piston it is 
condensed in order to produce a vacuum, while the products of com- 
bustion and heated air act on the opposite side as described. The inven- 
tion relates, Secondly, to the generation of steam in a boiler heated by a 
closed furnace which is supplied with compressed air, and the admixture 
with such steam of the gaseous products of combustion of the coal or 
other fuel consumed in the said furnace, and such portion of compressed 
air «#3 may not be consumed therein, and the empluyment of such 
mixture as a motive agent to actuate the piston of an engine. Such 
mixtures have been before used or proposed to be used by others, but 
under a system of operation different to that which constitutes the 
present invention, which consists as follows:—The steam generated at a 
high pressure iu the boiler is superheated by passing it through a heater 
within the closed furnace, or heated in the steam space of the boiler by 
pipes, through which the gaseous products of combustion and heated air 
from the closed furnace are caused to circulate, and after being thus 
heated is conveyed to a cylinder, in which it acts upon a piston in the 
same manner as it would in a common high pressure or non-condensing 
steam engine, and after exhausting therefrom it is allowed to mix with 
the gaseous products of combustion and heated air from the furnace, and 
the mixture is conveyed to a cylinder larger than that above mentioned, 
and acts therein upon a piston in the same manner as steam in the 
cylinder of a high pressure engine, that is to say, by its direct pressure 
upon the piston, and, if desired, to some extent by its expansion.—WNot 
proceeded with. 

3048. WiLuiAM Rippwe, Stonefield-terrace, Liverpool-road, ‘‘ Steam-engines.” 
—Dated 9th December, 1857. 

These improvements have for their object the obtaining and applying 
steam more advantageously for steam-engines, and for regulating the 
same. One part of the invention consists in a certain arrangement of 
apparatus for using gas mixed with atmospheric air passed through wire 
gauze for heating steam boilers. The inventor uses rows of burners con- 
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sisting of short upright metal tubes or chambers, each tube covered at 
the top with wire gauze, and sometimes in addition with asbestos. The 
rows of tubes are applied under the boiler. The boiler is to consist of 
horizontal tubular chambers in rows. He uses “louvre” or other 
ventilators for regulating the supply of air to the gauze-covered tubes. 
Up the side of each gauze-covered tube is a lever, which is pushed back 
by a rod having a light at the end, as the gas and air in each tube, or set 
of tubes, is turned on and lighted separately. The whole are extin- 
guished simultaneously by a straight rod or rods passing from one 
burner to another, and made to act on the short levers when turning off 
the gas. In applying this arrangement to some engines, and specially to 
some horizontal engines, he places it under the engine, so as to form 
part of the foundation on which the engine rests, and to obtain economy 
of space and heat. Another part of the invention consists in applying 
gas through suitable burners or orifices to the steam cylinder, to increase 
the heat of it, and of the steam entering the cylinder. Another part 
consists in driving rotary valves with an intermittent, in place of an 
uniform motion, that is, in the course of its revolution, the valve shall 
be made to rest or stop entirely, and after an interval be made to go on 
again. This stoppage may take place more than once in a revolution, 
Another part consists in the use of springs wound up, tightened, or 
compressed by the action of the fly wheel, or some other part of the 
engine, which, being released at the necessary interval, shall open and 
shut the induction and eduction or other valves of the engine. Another 
part consists in a reciprocating rotative valve, constructed after the 
following manner, and intended for an expansion valve :—On a shaft 
driving the valve the inventor has a cog mitre wheel, geared into two 
other similar wheels, on which are projecting cams thus caused to revolve 
in contrary directions. The cams may be shifted according to the 
required cut off of the steam. In course of rotation they strike 
alternately contrariwise two projecting levers or handles, or cams, one 
on each end of an axle, passing through a dise or ventilator dise valve 
working in a valve box, and thus cause apertures in the dise or 
valve to be opened quickly, by the opening cam propelling it over 
a suitable valve seat, and to be left open for a decided interval for 
admitting steam prior to being closed by the contrary or closing cam, 
Or there may be but one’wheel to move the dise cams, and this said 
wheel on the shaft, and made by one or more projectiles to strike first 
the cam above and then the cam below, or on the contrary side of the 
valve box. Another part of the invention consists in regulating the 
speed of the engine by the governor being caused to vary the expansion, 
this not by contracting or enlarging the area of steam way of the ex- 
pansion valve, so that the steam shall be cut off earlier or later in the 
stroke, but by increasing or diminishing the speed of the valve itself (as 
contra-distinguished from the area), and thereby cutting off the steam 
earlier or later in the stroke, the area of the steam way remaining un- 
diminished. He uses a throttle valve, consisting of the ordinary disc and 
axis through its periphery, but the disc does not fill up the pipe in his 
plan of using it, as the pipe is enlarged at that part, but works within a 
ring or frame inserted in the enlarged part of the pipe, so that when the 
dise is a little way open there will be larger area of steam passage 
through than there would be if the dise filled the pipe itself. Another 
part of the invention consists in using two or more fly wheels con 
nected by a spring or springs, and being on separate axes, or one or 
more of the wheels loose on the shaft, this arrangement being intended 
to steady the motion of the engine.—Not proceeded with. 





3905. James BucuANnan, Liverpool, *‘ Smoke consuming apparatus.”— Dated 
4th December, 1857. 

The object of this invention is to cause the gases arising from fuel in 
boiler and other furnaces to ignite, so that the smoke may be lessened 
and a saving in fuel obtained. ‘This the patentee effects by an arrange- 
ment of machinery which allows a quantity of air to enter the furnace 
and come in contact with the gases arising from the fuel. He regulates 
this quantity according to the quality of the fuel and state of the 
atmosphere. The machinery by which he accomplishes his object con- 
sists of two parts; the one attached to the furnace doors may be called 
self-acting, as the action is obtained by the opening and shutting of the 
doors; the other is a new and novel arrangement of the furnace bars. 
The former allows a larger or smaller quantity of atmosphere to pass 
into the furnace, a larger quantity immediately after firing, which is 
gradually diminished or lessened as the fuel is consumed; the latter 
allows air to pass freely at all times into the furnace; it prevents the 
bars from “clinkering,” consequently the doors do not require to be 
opened for slicing, which wastes fuel, and they can be so arranged that 
the fires in ocean-going steamers’ furnaces need not be burned down 
when sponging or cleaning the flues at sea, 

8014. ALEXANDER Morton, and James Howpen, Glasgow, ‘‘ Motive power.” 
—Dated 4th December, 1857. 

As applied to steam engines this invention is carried out in practice 
under one head or section by artificially aiding or heightening the 
steam. This is done by super-exciting the steam in the actual course 
or routine of its work. In other terms, the power due to the percussive 
impact generated by the steam flow from the boiler or regulating valve 
to the cylinder is practically utilised and made to operate in the direct 
working of the engine, so as to add to what may be considered as the 
absolute dead working pressure of the steam. This effect is brought 
out by using very large valves and steam ducts, which allow the steam 
supply to get suddenly into motion. The steam so supplied is allowed 
to expand into a free or enlarged space, which may be either independent 
of the engine or it may be formed by causing the engine crank to pass 
the centre to a considerable extent prior to the admission of the steam 
to the cylinder, so that the piston leaves a considerable free space in 
the cylinder end for the subsequent admission thereto of the steam. 
The steam being thus allowed to get rapidly into motion and then being 
suddenly checked, the actual duty obtained from it is considerably higher 
than the usual standard. The exhaust or eduction vaive for the waste 
or used steam is opened more slowly than is usual, or the duct is reduced 
in size so as to “ wire-draw " the steam in escaping, and thus add to the 
effect. In high pressure engines the exhaust steam port is closed before 
the piston reaches the end of the stroke. In condensing engines, the 
pressure of the expanded steam is equalised at about the same part of 
the stroke for the same purpose, that is, for the prevention of the 
moving mass of the engine from being brought to rest by the action of 
the crank pin alone. Weights are attached to the reciprocatory parts of 
existing engines to produce the same effect Where it is feasible, as in 
new engines, the weights of the moving parts are so proportioned to the 
speed of the crank that the same end is gained. In duplex cylinder 
expansive engines a super-exciting chamber, or a percussiv: impact 
space, is placed between the two cylinders, as well as at the indication 
valve for the high pressure cylinder. In working high pressure engines 
according to these improvements, refrigerating vessels or coo'ers are 
used to cool down the waste steam to a point just short of bringing it to 
a state of water. In this condition the cooled steam is again returned 
to the boiler. The use of super-exciting chambers applies also to the 
rotary engines, and it is proposed to work both rotary and reciprocating 
engines with air on the expansive principle, using refrigerating vessels 
for cooling down the air to the temperature required after having per- 
formed its office. In locomotive engines the exhaust steam is mainly 
carried off through a duct separate from the blast pipe, the latter being 
used only to a moderate extent for the escape of the steam, or dispensed 
with altogether. The steam valves of engines constructed and worked 
according to these improvements may be actuated in various ways, but 
it is preferred to use a differential movement connected with the governor 
for this purpose. The cam action of this arrangement is so contrived 
that, by reason of its connexion with the governor, the action of the 
valve is varied as circumstances may require. According to one modi- 
fication of such a valvular arrangement, the engine’s governor is so con- 
nected by means of gearing with the operating cam upon a continuously 
revolving shaft, that the ratio of the engine causes the cam to be set 
back or forward correspondingly upon tke shaft. The cam is of the 
composite or longitudinal wedge or differential kind, and it operates 
upon a differential lever arrangement connected with a valve spindle 
the effect of each cam shift being that the opening and clusing of the 
valve is regulated in correspondence with the actual requirements of the 
engine. Or, instead of such a valvular motion, the valves, which are of 
the balanced pressure kind, are fitted with a small steam piston, so 
arranged that a slide valve worked from the governor, or from the en- 
gine’s movement, causes this portion to open and close the main valve. 
Or, by another arrangement of valves the steam is admitted to the 
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cylinder ports through passages in the body of the main slide, and on 
the back of this slide is a secondary plate with ports in it to govern the 
supply of steam to the main valve. This back is worked by a pin or 
stud in the eccentric which actuates the main slide, and this back plate 
or secondary valve is adjustable both as to the period and duration of 
its throw, the result being that both the cut off and the lead are thus 
regulated. The boilers are each fitted up with internal horizontal 
partitions one above another to contain thin or shallow films of water 
to be heated partly by the direct and actual heat of the furnace, and 
partly by the steam itself. In a plain horizontal cylindrical boiler the 
actual bottom portion of the shell forms the lowest partition of the 
series, and steam is raised from the water contained in it by the direct 
action of the furnace heat beneath. Then as the steam rises it heats 
the next partition, and so on throughout the series. Each partition may 
have flue tubes passed along or over it, for the purpose of directing the 
furnace heat through the water contained therein. In this arrangement 
of boiler the top partition alone is fed with water, and the overflow from 
it supplies the other partition, the main shell of the boiler forming the 
actual steam space. ‘The boiler flues are much shorter than is ordi- 
narily the case; or the circuit of the heating flame is reduced whilst 
the area of fire grate surface is increased, and slow combustion of the 
fuel is adopted. In boilers where there are external flues, cellular par- 
titions are fitted up in the interior to run along the parts acted upon by 
the heat in the external flues, whilst at the same time the rising steam 
from the bottom acts upon and heats the cellular partitions as in the 
example hereinbefore mentioned. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma. 
chinery and Fittings, Suiling Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

2909. GEORGE TOMLINSON BovsrigLD, Loughborough-park, Brixton, ‘‘ Col- 
lapsible boats.”—A communication.—Dated 3rd Vecember, 18¢ 

The patentee constructs a model, or lays down the lines of boats 

having this peculiarity of shape, viz., that in a boat built in accordance 
with such lines or model there shall be at least four straight lines in her 
outer surface or contour, each of which departs from a point at or near 
the meeting of the stem and stern pieces with the keel, and thence rises 
diagonally upwards and towards the centre or midship section of the 
boat, until it reaches nearly to the gunwale, After the idea is once 
propounded, it is easy to model a boat with such lines. The upper 
terminations of these lines are to be united on each side of the boat by 
other lines running paraliel to the gunwale, or nearly so, or to the keel; 
and from the points of junction of these lines other lines are to be drawn 
vertically upwards, or nearly so, till they reach the gunwale. After a 
model or lines in which to build a boat is made in accordance with these 
directions, and having such lines laid down thereon, a boat in sections 
is to be built in accordance with the model, there being by preference at 
least eight sections that are bounded by the lines above described, and 
by the gunwale, the stem, stern, and keel, These sections are then to be 
attached to each other, and to the stem, stern post, and keel, by proper 
hinges, and when they are thus attached they will constitute a boat 
capable of being expanded, having the shape and appearance of an 
ordinary boat, or of being shut up so as to occupy a comparatively small 
space, 

Joun REEVE, 

1857. 

This invention relates to propelling vessels by the direct action of a 
steam piston upon the propelling surtace or surfaces, but in which the 
motion is multiplied, so as to increase the rate of motion much beyond 
that of the speed of the steam piston, by the means of a combination of 
levers, or, it may be, simply by one lever. | When one Jever only is used, 
the piston rod is connected with the short end of the lever, and the pro- 
peller rod is ted to the opposite and long end of the lever. The 
propeller is of the kind which propels by direct thrust in the water, 
being projected sternwards, and performing a reciprocating motion as 
transmitted directly by the steam piston.—Vot proceeded with. 





Rutland-gate, “ Propelling.”— Dated 3rd December, 





3010. JULIEN d’HELLE and ALBERT Viscount DE WARESQUEIL, Paris, ‘* Rail- 


way rolling stock.”—Dated 4th December, 1857. 

The First part of this invention consists in providing any suitable 
quantity of the carriages with an arrangement which, for various 
objects, such as the loading and unloading of carriages, may supersede 
the use of the ordinary turnptables, thus allowing the patentee to a cer- 
tain extent to diminish the number of them, A Second part of the 
improvements consists in giving to each wheel of the carriages its proper 
axle, independent of those of the other wheels. 

3030. JAMES Hannis, Hanwell, Middlesex, *‘ Signalling.” — Dated 
December, 13857. 

These improvements are effected as follows:—The patentee takes a 
cylinder with air-tight piston rod and lever, an elastic diaphragm with 
piston in a cylinder for striking upon or otherwise ringing a bell, or 
blowing a whistle, and a pressure gauge or indicator with words, letters, 
and figures on the dial thereof, and places them in the spectator’s room 
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or office, on a locomotive, or in any carriage on board ship, or in acval | 


pit, or in any other desired situation. <A similar cylinder with piston, 
lever, diaphragm, and pressure gauge or indicator, is also placed in a 


guard's room, or in any part or parts where communications are to be | 


made, an air-tight tube or pipe being employed to connect the apparatus. 
The pressing downof a lever which is attached to a piston at either end 
rings the bell to draw attention at the other end, and then by the 
working of the lever so as to increase or vary the pressure, the needles or 
pointers on the pressure gauges or indicators under like pressures tell off 
letters, or figures at both ends, and communication is 
He purposes signalling by means of pressure or 


similar words, 
thereby effected. 





vacuum or both in the same apparatus, and to effect this he has an | 
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improved gauge to indicate both vacuum and pressure on one and the | 
same dial, or on separate dials by means of a cylinder and flexible | 


diaphragm with piston and spring on both sides of the diaphragm. The 
invention also consists in a new pump, so arranged that by turning a 
cock or valve it will either compress or exhaust air or other fluid, and is 
applicable for signalling by either semaphore or dial at great distances, 
where one stroke of the other pump would not be sufficient. This pump 
may be fitted with two reservoirs, one for pressure and the other ex- 
hausted, and so connected with the pump and pipes as, by means of a 
four-way cock, to allow of using either. The same apparatus with 
rollers, paper, and pencil, and the other necessary appliances, may be 
made to register messages. Instead of cylinders, air-tight pistons, and 
diaphragms, the patentee sometimes uses elastic spheres or spherical- 
ended cylinders with suitable pistons, as described in the specification of 
a patent granted to the patentee 8th January, 1857. Other fiuids than 
air may be used, but he prefers working it by means of air. 
3046. JoserH Saita, Walsall, 
Dated 9th December, 1857. 
This invention consists in making the keys by which the rail is held 
in the chair of iron, instead of wood, as heretofore. The patentee 
prefers, instead of striking them, to construct them with a fixed flange on 
one end clipping the side of the chair, and to apply a flange on the other 
end of the key, to be secured by a screw bolt passing lengthway through 
the key. 


“Securing rails in their respective chairs,”— 





Crass 8.—FABRICS 


Including Machinery and Mechan'cal Operations connected with Pre- 
paring, Manusacturi ing, Printing, Dyeing, and Dressing Fabrics, Sc. 
2001. WitntamM Birp, Rictarp Asuton, Blackburn, and Tuomas Birp, Man- 
chester, ‘* Looms, and pickers for looms.”— Dated 2nd December, 1857. 

This invention consists in coupling or attaching at each end of the 
loom two or more picking sticks or levers, by means of straps, ropes, or 
joints, When two are used, one of the sticks or levers is connected with 
the picker, and placed either inside or outside of the slay or lathe. The 
patentees work this lever either on a fulcrum fixed to the body of the 
slay or lathe, or on a fulcrum fixed to the loom side, the latter mode 
requiring an extra joint for the purpose of pieking. The aforesaid lever 
passes either through the centre or the side of the picker projecting 
above the top of the shuttle box, and having at the end a stud or slot, so 
as to couple or attach it to any ordinary picking stick either above or 
below the slay or lathe, and also inside or outside the framing of the 
loom; or instead of connecting the two sticks together they may attach 





them to the picker itself. By employing the improved system of picking 
the shuttles will have a direct parallel motion, without the ordinary 
picker spindles, check straps, box ends, springs, or studs, the pickers 
working simply in the boxes, thereby preventing the usual chafing and 
excessive friction, thus requiring no oil, preventing oily slubs or dirt 
being thrown into the cloth, and taking less power to propel the shuttle. 
The improved pickers are made of bone, horn, or similar material, each 
being furnished with a hoop placed either externally or internally, in 
order to prevent splitting, the hoop being filled with leather, gutta-percha, 
or other similar material, which hoop may be advantageously employed 
in the ordinary pickers of leather, buffalo hide, wood, or other material, 

2997. Joun Livesgzy, New Lenton, Nottingham, ‘“‘ Improvements in the 
manuiacture of piled fabrics, and in the machinery employed therein,” 
Dated 2nd December, 1857. 

This invention reters to pile fabrics made on lace machinery, and con- 
sists, First, in an arrangement of pile-forming instruments in combina 
tion witha method of working the ground threads, to cause the loops or 
tufts of pile to fall to the right or left as desired. The patentee does 
this for the purpose of exposing to sight more of the surface of the 
material forming the uncut loops, and also for the purpose of enabling 
himself to have these loops when so laid to the right or left uncut, 
whilst the loops not so acted upon, and therefore standing erect, will be 
cut in passing through the cutting machine used for such purpose. He 
is thus enabled to form designs of uncut and cut pile fabrics. This ar- 
rangement in a single tier machine also allows of weavings producing 
figures on portions of the fabric not covered with the terry or cut pile. 
To produce the effects before-mentioned, first, he uses a bar similar to 
that shown at Q‘ in the drawings annexéd to the specification of letters 
patent for England, granted to him 18th September, 1851, on which the 
pile-formiog instruments are fixed. These instruments, for the purpose of 
the present invention, are hooked, so that when acted upon by the cams 
they draw out from the pile made on them, and leave terry loops. Jacks 
are worked in connexion with these instruments to bring the pile threads 
through in front of the ground threads, so as to be taken hold of by the 
instruments, The instruments rising with the front point bar form the 
loops or pile. To cause the loops or pile to fall to the right or to the left 
he uses a cut of wheels which, acting on the ground threads, produce 
the effect on the pile threads. 

2956. WitLiAM Bowers TayLor, Ballymena, Ireland, 
27th November, 1857. 

This invention consists in dispensing with the steam or water power, 
and in working the crank shaft and all the other working parts of power 
looms by a treadle, or by a hand wheel put in motion by the attendant of 
the loom, and connected to the crank shaft by multiplying gearing, by 
which means the patentee is enabled to increase the velocity of the 
crank shaft and other working parts of the loom, while the treadle or 
hand wheel remains at the speed best suited to the operator. 

2962. JuLES Peters, Eupen, Prussia, “Machinery used in spinning.”— 
Dated 28th November, 1857. 

This invention consists essentially in an improved flyer or spinning 
needle for spinning thread, at the same time it is wound on a reel or 
cylinder. The flyer or spinning needle is composed of a cylindrical or 
other shaped box, containing the thread to be spun. Upon the top of 
the lid of the box is fitted a small tapering or other shaped spindle for 
twisting the thread. This box is fitted to a pivot or small axis, which 
rotates on a suitable socket and guide. On the axis is a small pulley 
placed in connexion by cords, with suitable wheel gearing, by which a 
rapid rotary motion is given to the fiyer, so as to twist the thread as it 
is drawn or wound on a reel or cylinder resting and rotating upon 
another cylinder actuated by the wheel gearing. The thread as it is 
drawn from the flyer passes through an adjustable guide, and also 
between two rollers.—Not proceeded with. 

2970. Joun Nicuots, Pendleton, near Manchester, ‘‘ Apparatus used for 
sizeing yarns or threads. ”— Dated 30th November, 1857. 

This invention consists of performing certain operations connected 
with the sizeing of yarns or threads by improved machinery or apparatus 
instead of manual labour. In sizeing yarn in the hank the plan generally 
adopted has been, after steeping it in the size trough, to wring it, and 
afterwards stroke it by hand in order to take out the surplus size, or 
partially dry it, and then to shake it so as to open or separate the 
threads; instead of which the patentee places over the size trough twe 
plates or discs, so as to form a kind of open or skeleton cylinder, and 
fixes them on a shaft driven by gearing or other mechanical contrivance. 
Each plate or dise is furnished with a set of hooks of any convenient 
number, one set having square shanks or otherwise formed, so that they 
can be adjusted laterally, but not revolve independently of the disc, 
and the other set having wound shanks or spindles so as to revolve in 
holes or bearings, or be stationary, as required, such revolution one way 
when the hanks are on the hooks gives the necessary twisting and 
partial drying of the yarn, which is afterwards cleaned by passing 
through either stationary or moveable brushes. The hanks untwist of 
themselves, simply by being released, and are then taken off by hand, or 
slidden off by a guide to an apparatus for shaking and opening them, 
This shaking or opening apparatus consists of two pairs of arms, one pair 
slowly revolving in bearings, and the other pair connected to cranks or 
levers, so that they may move to and fro vertically, horizontally, or at an 
angle, and when the hanks are placed in the arms, and the machine put 
in motion, the arms move to and fro, and thus stretch the hanks to their 
full length, and shake or open the threads at the same time. 

3013. WituiamM StanprinG, Bury-road, Rochdale, ‘‘Throttle and mule, 
spring for the under clearers of spinning machines.”—Dated 4th De- 
cember, 1857. 

This invention consists in substituting in place of the brass iron, or 
any other metallic steps hitherto employed in spinning machines, a piece 
of sheet cast steel, hardened and tempered so as to answer the purpose 
of a spring and step in one, the intention of this being to prevent the 
loosening and breaking of the step, which frequently occurs. 

3018. WintiaM MeEnRcerR, WiLLiAM Bopper, and WiLiiaNy HIGGINSON, 
Oldham, ‘* Machinery for slubbing and reving cotton.”—Dated 5th De- 
cember, 1857. 

This invention consists in an improved mode of connecting centrifugal 
pressers to the flyers. The presser is hinged to a projection, near the 
upper part of the flyer leg, and clips round the lower end of the leg. The 
hinge of the presser is so constructed that the presser is prevented 
rising or falling, or falling off when the spindle stops, and the shape of 
the presser is such that the roving or slubbing is wound on tighter at 
the commencement than at the full bobbin. The invention is applicable 
to single or couble pressers. 

3019. Tuomas SipEnortom ADSHEAD, and ABRAHAM HobpEN, North End, 
near Stalybridge, Cheshire, ‘‘ Self-acting combination of machinery for 
the grinding of carding engine rollers, ”—Dated 5th December, 1857. 

This invention consists of a combination of machinery whereby a 
longitudinal in addition to the rotary motion is given to the rollers to 
be ground, and a lateral motion to the emery table or other grinding 
surface; or in applying the longitudinal and lateral motions to the 
frame supporting the rollers while the grinding surface remains sta- 
tionary; or in applying the longitudinal and lateral motions to the 
grinding surface while the rollers to be ground revolve in stationary 
bearings. These several improvements cannot be described in detail 
without reference to the drawings 

3021. Joun Brixton and James Craptrer, Kidderminster, “ Preparation 
of weft yarn to be used in the mz anuiacture of carpets and other pile 
fabrics.”—Dated 5th December, 1857. 

The patentees wind the yarn direct from the swift into a cop, and in 
so doing cause it to pass through suitable sizing or other saturating 
liquid, aided by rollers by which the yarn becomes more uniformly 
saturated before being formed on to the spools. The trough is provided 
with a jacket for steam to keep the saturating liquid hot, and the rollers 
for conducting the yarn through the saturating liquid are caused by 
frames turning on axes, and so arranged that so soon as a yarn breaks, 
the rollers conducting the same can be immediately lifted out of the 
liquid, in order to avoid the necessity for the operator putting his hands 
therein. There is also a rubber to prevent too much liquid being taken 
by the thread. The details may be varied. 

3036. CHARLES NiGHTINGALE, Wardour-street, Soho, ‘Machinery for 
feeding hair and fibres intended to be spun or twisted,”—Dated 8th 
December, 1857. 

This invention relates to horse hair, and such coarse parallel fibres as 
require to be twisted while they are being fed into the spinning machine ; 
and consists in adapting and applying to, or combining with, the spinning 
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made to revolve on their own axes, and also to revolve around a centre 
at the point where the hair or fibre is introduced between them. 

3038. WiLL1aM Jones Warp, Chorlton-on-Medlock, Manchester, “ Dyeing 
and printing textile fabrics and materials, and apparatus connected there- 
with.”—Dated 8th December, 1857 5 * 

The patentee claims, Firstly, printing or dyeing with indigo mixed 
with a reducing agent, Secondly, for the above purpose, and as the 
reducing agent, the use of glucose, grape, sugar, starch sugar, dextrine, 
cane sugar, or other such substance of that chemical group. Thirdly, 
for mixing with indigo, treated as aforesaid, the use of lime and soda, 
lime and potash, or other combination of alkalies with alkaline earths, 
Fourthly, the use of indigo previously reduced by glucose or other sub- 
stance of that group, as aforesaid, for the purpose of printing or dyeing. 
Fifthly, combining other substances with indigo prepared according to 
the first claim, in order to produce various colours. Sixthly, the pre- 
paration of a blue vat by reducing the indigo with glucose or other sub- 
stances as aforesaid, and then adding the same to the vat. Seventhly, 
the use of two or more steam chests between which printed goods to be 
steamed are passed ; also, for the operation of steaming, the use of super- 
heated steam. LEighthly, causing printed goods to pass direct from the 
printing machine to the steaming apparatus. 

3040. Wittiam Roway, Belfast, Ireland, “ Spinning.”—Dated Sth December, 
1857. 


This invention relates to the spinning of yarn, of fiax, china grass, 
and similar fibres; to its after treatment preparatory to weaving it in the 
loom; and to arrangements of machinery employed therein. It has for 
its object the superseding of the present intermediate processes of reel- 
ing, drying, and winding the yarn. The inventor makes use of the pre- 
sent hinery for spinning the yarn up to that point when it is wound 
on the spools or bobbins. These bobbins he makes with flanges on their 
lower ends only, and of a form similar to those used in the shuttles em- 
ployed in the loom for weaving, and applies these in the spinning frame 
in spindles with flyers and drags as at present. To regulate the winding 
of the yarn on these bobbins he gives a reciprocating motion to the 
frame carrying them, as is now done, and with the same appliances as 
now used, that is, by the employment of what is known as the “ heart 
motion,” with this difference, that he makes the traverse produced by it 
less than at present; and in addition to the traverse imparts a secondary 
motion to the frame and bobbins carried by it, causing them to fall 
slowly, and thus, by these two motions combined, the yarn is wound on 
the bobbins in the manner best adapted for weaving. 
necessary he fixes a steam pipe across the spinning frame near the 
bobbins to assist in drying the yarn, and takes the bobbins, whether 
dried or not, direct from the spinning frame to the looms for weaving 
when it is weft yarn on them; or, if warp yarn, he takes them to the 
warping machine, and fixes them horizontally on spindles, allowing the 
yarn to be drawn off from their ends in a similar manner as obtained in 
the shuttle in weaving.— Not proceeded with. 





Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windl Implements, 
Mills, &e. 

3001. ELisan Stack, Glasgow, N.B., “ Improvements in the treatment, 
application, and use of wheat and other grains, and amylaccous vegetable 
substances.”—Dated 3rd December, 1857. 

This invention relates to the treatment or preparation and use of 
wheat, maize, or Indian corn, and other grains, and various amylaceous 
vegetable substances, for the purpose of making or producing “ thicken- 
ings,” finisher’s sizeing, and dressing materials for use in various manu- 
factures and articles of food. According to this invention, the unground 
grain or other substance to be treated for these several purposes is 
primarily ted to the chemical action of acids and alkalies, as well 
as to that of dextrine solution, and other sxccharine matters. After this 
primary treatment the grain or other substance is washed and dried, 
and is then ground, and otherwise treated and prepared, as may be 
necessary for the production of the thickening or other matters desired 
to be made. This system of treatment or preparation also answers for 
the manufacture of British gums and substitutes for foreign gums, 
Should it be necessary that the matters should be decolorised, they can 
be bleached in the course of the treatment before described. Grain and 
other vegetable matters treated in this way may be economically and 
judiciously used as an article of food, and in particular as a substitute 
for arrowroot. 

3007. James Hamiron, Halifax, Yorkshire, “Strained wire fencing for 
dividing fields, parks, and pleasure grounds.”—Dated 4th December, 1857. 

These improvements consist in the employment of iron rods to form 
the top rail in such fences, instead of the top wire, each rod having a 
male screw at one end, with a collar at a suitable distance from the end, 
and a female screw at the other end. The inventor passes the male 
screw through a hole in the top of a post, until the collar comes in con- 
tact with the side of the post, the screw end protruding sufficiently to 
allow the female end of another rod or rail to be screwed to the other 
side of the post, thus forming a secure jointing of rails and post ; and by 
placing and securing in like manner other rails and posts in succession, 
he constructs a strong yet light fence; and by having the screws of each 
alternate jointing of the rods or rails right and left-handed, he is enabled 
to remove or replace any one rail without interfering with the adjoining 
rails.— Not proceeded with. 

3011. SamveL Henry Sewers, Curry Kivel, Somersetshire, “ Powder for 
dusting turnips, and machinery for distributing the same, which may be 
employed for similar useful purposes.”— Dated 4th December, 1857. 

This invention consists, Firstly, in the combination for the above pur- 
pose of the following ingredients—namely, one part gypsum, two parts 
ashes, and one part soot, saturated with ammonia; and, Secondly, of a 
machine or apparatus consisting of a hopper for containing the said 
powder, or otherwise, communicating with a cylindrical chamber, pro- 
vided with a slot opening extending throughout the entire length of the 
lower portion thereof, through which the powder is distributed by the 
action of a cylinder, furnished with brushes on the ‘periphery thereof, 
being caused to revolve through the intervention of tooth and pinion 
gear, in connexion with the axle of the running wheels, the said cylinder 
being provided with trap openings or slides, for regulating the discharge 
of the powder to the number and the width of the rows to be operated 
upon.— Not proceeded with. 

3031. Ropert and Jonn Reeves, Bratton, Wiltshire, “ 
depositing seeds and manure.”—Dated 7th December, 1857 ‘ 

According to this invention the instruments for regulating the quantity 
of seed or manure to be deposited on the land are attached to the coulter 
levers, and the measured quantity of seed or manure is at once deposited 
on the land, in place of being conveyed away by pipes, or otherwise, 
before being so deposited. For this purpose the inventors attach to each 
of the coulter levers a small box or hopper, which communicates by a 
pipe with the main seed or manure box carried by the carriage. In each 
of the boxes carried by the coulter levers is a vertical axis, which at its 
lower end has a circular plate mounted on it, and this plate, when 
motion is given to the axis, revolves in close contact with the bottom of 
the box, and the plate has a number of holes formed in it, into which 
the seed or manure contained in the box falls. At one part of the 
bottom of the box a hole is formed, and when the holes in the revolving 
plate come up to this hole the seed or manure which they contain falls 
out directly on to the land; but the seed or manure is prevented from 
running directly through the revolving plate and the hole in the bottom 
of the box, by a brush placed above the revolving plate, and vertically 
over the hole in the bottom of the box.—Not proceeded with. 


—— 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
23004. See Class 10. 
3328. James Stirr, High-street, Lambeth, “Drain pipes.”—Dated 7th 
December, 1857. 

This invention consists in making drain pipes with standards or feet, 
and of greater thickness in that part which has to bear the superincum- 
bent weight.—Not proceeded with. 

3033. BexJamin Suaw, Wellington, Shropshire, ‘‘ Windows.”—Dated 8th 
December, 1857. 
This invention consists in fixing a window upon an axis, or upon 
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centres, in such a manner that the window, on being made to perform a 
semi-revolution upon the axis or centres, will present to the inside of the 
room the side which was previously outside. 





Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 


or for Defence, Gun Carriages, &c. 
e WJeS, 9 


3042. Tuomas WILLIAM WILLETT, Chancery-lane, London, “ Manufacture of 


gun-powder, and machinery connected therewith.”— Dated 8th December, 
1857. 

This invention consists, First, in so constructing incorporating gun- 
powder mills that the beds thereof shall rotate about a vertical axis, 
while the horizontal axis of the edge runners shall have no other motion 
than in a vertical plane, and its motion in such vertical plane be so 
determined that it shall not approach within a given distance of the bed 
of the mill, which is thus secared from all risk of contact with the edge 
runners, and from the consequent danger of explosion. Further, for the 
more safe and ready discharge and recharging of the drill, the patentee 
so constructs it that the mill man can at will raise the axis of the edge 
runners yet further from the mill bed, and so remove them entirely from 
all contact with the charge thereon. The Second part of this invention 
consists in a new form of press cake. The plates now used to separate 
the meal which is in the press box into layers have smooth and even 
surfaces, and the press cake has therefore a corresponding even surface. 
Now this part of the invention consists in constructing these plates with 
small ridges projecting from their surfaces. These ridges produce in 
the press cake small corresponding indentations, and the press cake so 
made very readily breaks at these indentations, and is, consequently, 
more easily granulated. The Third part of the invention consists in a 
new arrangement of apparatus for mixing the saltpetre with the charcoal 
previous to mixing these ingredients with the sulphur, and subjecting 
them to the action of the incorporating gunpowder mills, For this 
purpose he employs a drum-shaped vessel (by preference about four feet 
long, and two feet six inches in diameter). This is heated by a steam 
jacket, as is well understood, and it is so constructed that it can be made 
to rotate rapidly about a horizontal axis. This vessel has (by preference 
upon the side of it) a suitable cover, by which it can be made steam-tight. 
Into this vessel the saltpetre and charcoal, in their proper proportions, 
are introduced, with a number of copper and hard wood balls (by 
preference from three-quarters to one inch in diameter), and to these a 
limited quantity of distilled water is then added. The cover is now 
applied, and the vessel heated to about 200° Fah., or thereabouts. It is 
at the same time caused to rotate rapidly upon its axis. This process is 
continued for about half an hour, when the heat is withdrawn, but the 
rotating motion is continued till the vessel and its contents have cooled 
to about 60° Fah., when the cover may be removed, and the charge with- 
drawn, to be mixed with its proper proportion of sulphur, and worked 
in the incorporating gunpowder mill. It will be obvious that by this 
apparatus the sulphur might at the same time be mixed with the salt- 
petre and the charcoal, but the patentee prefers to employ it for the 
mixture of charcoal and saltpetre only. The Fourth part of the inven- 
tion consists in mixing saltpetre in a state of solution with charcoal ; 
for this purpose a common open copper may be used. The saltpetre is 
first dissolved by heat in as small a quantity of water as is sufficient for 
that purpose, and in that state is added to the charcoal, which has been 
previously pulverised and placed in some suitable vessel. ‘The mixture is 
then stirred well together, and the required proportion of sulphur is 
added after the mixture has cooled below 60° Fah. In the several 
existing methods where saltpetre in a state of solution is used in the 
manufacture of gunpowder, the hot solution is mixed simultaneously 
with the charcoal and sulphur, and the heat of the solution the patentee 
believes to act very injuriously upon the sulphur, by softening and 
toughening it, and in some cases causing the particles previously separated 
by grinding to cohere and unite. To avoid this very injurious effect 
upon the sulphur is the object of the fourth part of his invention, A 
very ready method for the solution of the saltpetre employed in this 
part of the invention consists in the direct action of a jet or jets of steam 
to the saltpetre, either before or after mixing it with the charcoal. A 
covered vessel may be employed for this purpose, but a simple open 
vessel will practically be found very suflicient for the purpose. The 
Fifth and last part of his invention consists in a new form of granulating 
machine. In the present ordinary machine employed for this purpose 
the press cake is caused to pass between one or more pairs of parallel 
rollers with projecting teeth, as is well understood. ‘The great objection 
to this machine lies in the large proportion of dust made by it, for the 
toothed rollers so hold the press cake that it is partly broken and partly 
crushed by them, Now, in the improved granulating machine the press 
cake is supported upon a table constructed of parallel metal ridges, and 
while so supported it is subjected to the downward pressure of one or 
more parallel ridges, and he so determines the position of these down- 
ward pressing ridges that each lies evenly between some adjacent pair of 
supporting ridges. When, therefore, pressure is applied to the down 
pressing ridges, the press cake is broken with a clear and even fracture 
and but a small proportion of press cake will be made into dust. 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, U pholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, &c. 


3000. Rosert Hazarp, Thanct-place, Temple-bar, London, “ Self-acting re- 


clining chair or couch.”— Dated 3rd December, 1857. 

This invention consists in the manner of suspending the seat of the 
chair or couch, or the seat and back of the same, from some suitable 
fixed support, so as to give any desired angle of inclination. The 
patentee proposes to accomplish this object by framing the arms and legs 
or supports together, fixing proper centres or attachments to the same 
on which to hang the seat and back of the chair or couch, by joints, con- 
necting links, or other suspenders. By this arrangement the seat and 
back of the chair or couch will oscillate or swing to and fro, and assume 
any angle of inclination desired by the sitter, and by having suitable 
stops and springs on cither, the angle may be fixed at any degree desired 
from perpendicular to the horizontal. The whole arrangement is to be 
so contrived as to admit of being folded up or packed for the convenience 
of carriage or shipment. 


3009. Joun Ruzery, Birmingham, Warwickshire, “Umbrellas and para- 


sols.”—Dated 4th December, 1857. 
This inveation cannot be described without reference to the drawings, 


3012. Josern Grizarp, Nevers, France, “‘ Improvements in watches, and in 


the means of, or for, winding up and setting watches.”—Dated 4th De- 
cember, 1857. 

This invention consists chiefly in the substitution of a main spring 
entirely differing in form from any heretofore applied, in so far that the 
box fuzee and ordinary appendages are wholly dispensed with. The in. 
vention cannot be described in detail without reference to the drawings. 
STANISLAS JuLES Count OsTronoa, Paris, ‘A wind musical in- 
strument.”— Dated 5th December, 1857. 

This invention has reference to that class of wind instruments in 
which the notes are produced by the vibration of metal tongues when 
acted upon by currents of air, and consists of two cases fitting into each 
other, the front case or box containing the sonorous mechanism, valves, 
and key board, and the posterior case or box containing the bellows and 
reservoir for supplying the air necessary for the vibration of the metal 
tongues. In the interior of the front case the inventor fixes a double 
sounding board, in which is set a double series of vibrating tongues in 
communication with valves attached to the keys. In the front of the 
instrument, and above the key board, are two small knobs or buttons in 
connexion with two rods in the interior of the case. Upon these rods 
are fixed at suitable distances along their length a number of fingers, 
having pads at their extremities. Upon the buttons being pressed in, 
the rods are caused to turn slightly round, carrying in their movement 
the fingers before mentioned, the extremities of which cover one series 
of tongues. When both series are required to be in action the buttons 
are drawn back, thus raising the fingers from off the tongues. To the 
back part of the posterior case he fixes two bellows which, moving 
alternately, supply air to a reservoir bellows contained in the case. The 
face of this reservoir presses against two spiral springs fixed to the back 
part of the front case, and under the pressure of which the air contained 
in the reservoir passes through a short leathern tube into the front case. 





| 








When not required for use, the air in the bellows and reservoir may be 
allowed to escape by opening a small valve, thus permitting the re- 
servoir to collapse. The front case may then be pushed back into the 
posterior case, and the other parts of the instrument may be easily 
detached and packed in a box of small compass.— Not proceeded with. 


3037. Henry DoumaNn, Nelson-street, Greenwich, “Stand for cheval and 











2925, 


2949. 


other dressing glasses.”—Dated 8th December, 1557. 

This improved stand is intended to allow of such looking glasses 
being either elevated or depressed, and also swivelled either horizontally 
or vertically, or both, so as to place and fix the glass in any desired 
position, The lower part of the case of the stand is formed of a block 
or foot of any desired shape and size, from about the centre of which 
rises a pillar. It is preferred to secure this said pillar by means of 
an iron strap and two reversed wedges, but it may be fixed in any other 
convenient manner. This pillar is hollow, and in the interior thereof 
a square bar or rod slides vertically, being provided with a toothed 
pinion which is turned by a handle. The upper extremity of this rack 
bar is rounded, and carries a boss which is capable of being turned upon 
its vertical axis, and the upper part of this boss carries a horizontal axle, 
to which are attached two brackets, which are screwed or otherwise 
fixed to the back of the looking glass. Thus, it will be evident, that the 
glass can be turned or swivelled either on its horizontal or vertical axis, 
or both, and also raised or depressed by means of the rack. The pinion 
is provided with a ratchet wheel and fall, to support the glass when 
raised to the required position. The horizontal axis is also provided 
with a clip and tightening screw for fixing the glass when adjusted. 


Cass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 


and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Se. 


2313, WILLIAM SuarMan, Sheffield, Yorkshire, ‘ Metallie compound, ap- 


plicable to the manufacture of useful and ornamental articles for which 
German silver and compounds resembling German silver are at present 
used, "— Dated 5th November, 1857. 

This invention relates to the preparation of an alloy of zine from 35 to 
90 per cent., and tin from 10 to 65 per cent, The zine is melted and 
the tin added, stirring with a stick meanwhile in order to ensure perfect 
mixture. The alloy may be rolled in the same manner as zine and then 
annealed, That containing upwards of 75 per cent. zinc is adapted for 
casting.— Not proceeded with. 


2817. GERMAIN CanovlL, Paris, “‘ Matches.”—Dated 6th November, 1857. 


This invention consists in providing matches with igniting materials 
not containing either phosphorus or any other poisonous substance, and 
capable of being ignited by friction, either against ground glass, china, 
paper, or cardboard, or against a prepared surface. The materials of the 
former kind are composed of—(a) chlorate of potash, 75; binoxide of lead, 
35; iron pyrites, 35 parts by weight, each powdered and mixed with 
10 parts by weight of gum, dextrine, or glue dissolved in water. (6). 
Sub-sulphocyanide of lead, 3; chlorate of potash, 10; bichromate of 
potash, 2 parts by weight, each powdered and mixed with 2 parts gum, 
dextrine, or glue dissolved in water. (c). Chlorate of potash, 3; 
bichromate of potash, 2; pulverised glass, sand, pumice stone, &c., 3; 
made into a paste with two parts of gum, dextrine, or glue. The 
materials of the second class, with which the matches themselves are 
tipped, are composed of the following :—(d). Chlorate of potash, 1; 
nitrate of lead, 1; bichromate of potash, 2; pulverised glass, egand, 
pumice stone, &c., 4 parts by weight ; made into a paste with 6 parts of 
glue, dextrine, or gum. This material (@) will ignite by being rubbed 
over a surface covered with some of the same compound; but the 
patentee prefers coating this surface with (¢) a mixture of equal parts of 
powdered clinkers, 1; and fine emery, sand, glass, or pumice-stono 
powder, with chlorate of potash, 6 ; and minium, 1 part by weight. 


2831. ALrHionse ReNE LA Mine DE NorMansy, Judd-street, Brunswick- 


square, London, ** Soap.”-——Dated 9th November, 1857, 

This invention consists in using sulphate, sulphite, and hyposulphate 
of soda alone or together, and in combination with a rock or clay found 
in Surrey, and containing a large quantity of material soluble in a boil- 
ing alkaline solution. 


2839. Joszeru TowNsEND, Glasgow, “‘ Sulphurous acid.”—Dated 10th No- 


vember, 1857 

This invention consists in burning pyrites, so that by the heat thus 
generated a further quantity of sulphurous acid may be disengaged from 
other sulphides, sulphates, &c., placed in a layer over the burning 
pyrites.— Not proceeded with, 


2362. Henny Brsskmer, Queen-street-place, New Cannon-street, London’ 


“Improvements in the treating and smelting of iron ores, and in obtain 
ing products therefrom,”-—Dated 13th November, 1857. 

This invention consists in washing powdered iron ores with dilute 
hydrochloric or other acids, with the view of separating phosphoric com- 
pounds, Also in smelting ores so treated with desulphurised coal 
powdered and mixed with the ore and with proper fluxes.—Not proceeded 
with. 


2921. Henry BEssEMER, Queen-street-place, New Cannon-street, London, 


** Manufacture of iron and steel.”—Dated 20th November, 1857, 

This invention consists in reducing rich iron ores, such as hematite, 
by means of highly heated reducing gases, such as carburetted hydrogen, 
in close chambers heated, if requisite, externally, ‘The himps of spongy 
metal thus obtained are coated with pitch, tar, &c,, or with lime, clay, 
&c., to prevent oxidation by exposure to the air. This metal may be 
used for making charcoal iron in the charcoal refinery, or it may be 
puddled or decarbonised by currents of air.—Not proceeded with. 

Geap Jacos Bexsen, Christian-street, St. George’s-in-the-East, 
London, ** Manufacture of moulded sugar.”— Dated 21st November, 1857. 

This invention consists in removing the syrup from crystallised sugar 
by means of a pneumatic apparatus; then mixing the crystals with a 
clear syrup of refined sugar, placing in moulds and stoving, 
Wituiam Tuomas MAnnina, Great George-street, 
* Sewerage.” — Dated 26th November, 1357. 

This invention relates to the application of pneumatic apparatus for 
separating the suspended material of sewage from the liquid portion, 
The apparatus consists of a strong vessel of boiler plate, perforated at the 
bottom and sides, It is closed at the top, and is surrounded at the perfo- 
rated parts by a woollen cloth stretched over its outer surface. This 
vessel is placed within a second of similar construction. A space is left 
between the two vessels, being filled with animal charcoal or other dis- 
infectant. The sewage is forced into the inner vessel by force pumps, 
while another pipe admits compressed air, At the bottom of the inner 
vessel is a pipe for the discharge of the solid material into hermetically 
closed barges. Cocks or valves are fitted to the discharge pipe and to the 
sewage pipe, so that when the vessel is full the supply may be cut off and 
the liquid forced through the perforations and charcoal into a tank, 
whence it runs off in an innoxious state. To prevent the choking of the 
pipes which supply the vessel with sewage, depositing tanks are to be con- 
structed at the mouths of the sewers, fitted with gratings which will trap 
all large refuse.—Not proceeded with, 


Westminster 





Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetical, and Electro-Magnetical Apparatus, 


Llectric Telegraph, Galvanic Batteries, §c. 


3003. Cuartes Henwoop, Oxford, ‘ Galvanic battery.”—Dated 3rd Decem 


ber, 1857. 

The patentee takes plates of copper and zinc, or of two other metals, 
one electro positive, and the other electro negative, to the other, and 
combines and arranges such plates in pairs, and unites the pairs to form 
a chain or belt as hereafter explained. Suppose copper and zine to be 
the metals employed, the patentee takes a plate of copper, bends it at 
the centre, and folds one-half down over the other half, he cuts away 
sinall portions from the fold or part where one-half is doubled over the 
other; he then places between the two halves of the copper plate a plate 
of zine covered with linen, or other textile fabric, to prevent contact 
between the plates. The zinc plate is equal in breadth to nearly one- 
half of the breadth of the copper plate; it has two lugs which project 
beyond the parts cut away from the fold in the copper plate; the opposite 
corners to the lugs in the zinc plate are cut off, andthe zinc plate is 
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held between the two halves of the copper plate by two corners of the 
latter being turned in under the zinc plate; the two other corners of 
the copper plate have each a hole pierced therein ; a hole is also made in 
the projecting zinc lugs, and metal rings being passed through the holes 
in the zinc lugs and copper corners unite every pair of plates. 

2020. Witit1aAM Tuomas Hen ey, St. John-street-road, London, “ Improve- 
ments in ropes and cables for telegraphic or other purposes, and in 
machinery used in the manufacture of such, and other ropes and cables. 
—Dated 5th December, 1557. 

These improvements consist in making ropes or cables of strands formed 
of wire and cocoa nut fibre, hemp, or other suitable material, These 
strands are made by laying threads of wire and vegetable fibre or other 
suitable material into a strand, having a central thread or core of hemp 
or other similar material. These strands are then laid round another 
and larger core into a rope. Cables made in this way will have great 
strength and much pliability, and be well adapted for protecting the 
conducting wires of submarine telegraphs When used for submarine 
purposes, the core must be the ordinary conducting wire, coated with 
gutta percha, and covered with a serving of tarred yarn, instead of the 
soft hemp core, as before mentioned; or the gutta percha wire may be 
covered with the strands without tarred yarn. In either case it will be 
found an efficient cable and easy to pay out from a vessel. It will bear 
a great strain without breaking, as the threads of wire force themselves 
into the soft vegetable threads of the strands and core without cutting 
them, and when the strain is taken off, recover their place again; | 
whereas in a wire cable it is so rigid, and so little capable of stretching | 
that when a great strain comes on, the je breaks. The conducting | 
wire of telegraph cables are now generally made of strand consisting of, 
say, six wires wound around a central one; but the patentee prefers 
winding the wire round a core of hemp or other similar material, as the 
conducting wire will in that case bear more stretching without breaking. 
The Second part of the invention relates to machinery for making ropes 
or cables, and, Firstly, to making the strands or small ropes. This part 
of the invention cannot be described without reference to the drawings. 











Chancery-lane. London, “ Apparatus for 


3094. WiLLiam Epwarp NEwTon, 
”"—A communication,—Dated 5th De- 


laying submarine telegraphic cables. 
cember, 1857. 

The object of this invention, of certain improvements in apparatus | 
for Jaying submarine tele phic cables, is to retain a constant reserve of | 
cable between the paying out apparatus on board the vessel which carries 
the cable and the point where the cable leaves the vessel, and to control 
such reserve in such a manner that when there is any tendency to 
increase the tension of the cable produced by a sudden increase in the | 
depth of the water, or by the sudden rise of the stern by the pitching of | 
the vessel, or by any other cause, a properly regulated quantity of cable | 
may be allowed to run out from the reserve, and thus prevent the ten- 
sion being increased so suddenly as to break or unduly strain the cable. | 

| 











In carrying out the invention the cable is payed out from the hold or 
other portion of the vessel, where it is stowe 1 with a positive movement, 
the 

is 


at a speed never less than, but properly regulated in proportion to, 
speed of the vessel; and to effect this a paying-out apparatus 
employed, consisting principally of a drum or series of drums over or 
around which the cable is conducted, and by means of a brake a degree | 
of friction sufficient to overcome the greatest possible amount of tension | 
that is likely to be produced on the cable by the combined effects of the | 
weight, the resistance of the water, and the motion of the vessel, may be 
applied to the drum or drums. The motion which is necessary to pay 
out the cable at a proper speed is also imparted to the cable drum by the 
means of a steam engine or other motor. | 

3026. MaxurL Leoronp Jonas Lavater, Herbert-street, Hoxton, “ Laying 
down telegraphic cables in the sea,”—Dated 7th December, 1857 

The cable is to be wound ashore upon a floating drum or cylinder, and 

to be unrolled out at sea by means of the axles of the drum being 
fastened by chains to a steam tug. The same means might be used when 
modified in taking the cable out of the sea,—.Vot proceeded with, 


Ciass 10.—MISCELLANEOUS 
Including all Patents not found under the preceding heads. 


3004. WitniAmM Parsons and James Atrrer, both of Brighton 
* Cock or tap and flushing apparatus,”— Dated 3rd December, 

This invention, so far as relates to the cock, consists in forming the 
plug in the shape of a hollow cone, and with apertures for the outflow 
of water at the back of the cone. The plug is free to move up and down 
within certain limits in a hollow barrel closed at the upper end, and open 
at the lower to allow of the pas of liquid through it. The water 
enters the barrel through an orifice in the upper part thereof, which is 
formed conical at that part, and affords a seat for the hollow plug. In 
order to admit liquid the hollow plug is forced up, when the liquid will 
flow in through the orifice in the barrel. To stop the inflow the plug is 
drawn downward into its seat, and closes the aperture in the barrel, The 
spaces between the triangular faces of the lower end of the plug, allow 
of the passage of any liquid there may be in the barrel, and at the back 
of or within the hollow portion of the plug. The flushing apparatus is 
constructed as follows:—The patentees fit such a tap as that before 
described inside a cistern, and connect a float or ball on the end of a rod 
to the outer end of the plug. <A lever supported in bearings at the side 
of the cistern carries at or near its extremity a second lever, to the outer 
end of which a hook is attached. This hook as the lever is raised takes 
hold of the rod and raises the ball. The lever to which the front rod is 
connected is centered upon the inner end of the lever, and the onter end 
of the lever has a wire or pull attached to it. The outflow valve is also 
connected to the lever in such manner that upon the commanding wire 
being pulled, the float is first raised to close and to keep closed the inlet, 
the outlet valve is immediately afterwards raised by continuing the pull 
to permit of the discharge of the whole contents of the cistern; on 
releasing the commanding wire, the outlet valve falls, and the float also 
falls, and allows of water entering the cistern to the height regulated by 
the ordinary action of the float. In order to improve the flushing action 
of the apparatus the patentees prefer to form the cistern with an inner 
bottom above the other. The space between the two bottoms becomes 
filled when the outlet valve is opened, and thus a sufficient outflow of 
water is secured, 

3006. ApRAtam Rirtry, St. Helen's, Lancashire, “* Mills for grinding myra- 
bolams. valonia bark, ‘and other similar substat "Dated 4th Decem- 
ber, 1857. 

In a suitable frame the inventor places a fluted roller or drum, which 
is cast in segments of chilled iron, or other hard substanc:, and then 
bolted to the arms. This drum runs in plummer blocks, which rest on 
the framework. Suspended from brackets attached to the fra ne he uses 
a semi-circular shaped breast-plate, made of the same material as the 
drum, and also fluted, but with the flutes or teeth set the opposite way, | ¢ 
so that when the drum is pat in motion by any of the ordinary means, 
such as pulleys or gear fixed on the drum shaft, the substances to be 
ground, being fed from above, will be torn or cut betwixt the drum or 
fluted roller and the breast-plate; the coarseness or fineness being 
adjusted by regulating screws, which, when tightened or slackened, bring 
the breast-plate nearer to or further from the holder, He claims as his 
invention the arrangements of the fluted or toothed roller and breast- 
plate working close to each other, with the teeth or flutes set in the 
opposite way, as described.— Not proceeded with, 

3022 James Sincuarr, Hill-street, “‘ Ap; 
or marble.”—Dated 5th December, Is. 

The patentee employs a straight saw or serrated cutting blade, or a 
blade having a smooth edge, with notches at suitable intervals, for the 
admission of sand or cutting powder into the cut. This blade, which in 
itself furms no part of the present invention, is fitted into a back or 
holder in any convenient manner, so as to strengthen the blade, and 
dispense thereby with the necessity of straining it. The back of this 
cutting blade is connected at each end to a slotted or oscillating link or 
lever, working on adjustable centres, situated either above or below the 
back of the blade. These links are so arranged, as regards their relative 
positions and attachments to the back of the cutting blade, that when 
the one is in a perpendicular position the other will be at an angle. A 
longitudinal reciprocating motion is imparted to the saw, either by hand 
or by power, so as to give a horizontal cut or stroke of the blade, whilst 
a vertical or lifting motion is imparted to each end of the blade alter- 
nately for each stroke, by the action of one or other of the two slotted 
links before referred to, which lifting motion of the blade allows the sand { 


Sussex, 


















ratus for cutting or dividing stone 








or cutting “ue and water to enter the cut rere at each stroke of 
the blade. 

3029. Grorer C. GREENWELL and WILLIAM SELBY, Radstock, Somersetshire, 
“Machine for washing coals and other minerals, and for separating them 
from other substances.”—Dated 7th December, 1857. 

This invention consists of a series of shoots arranged in a spiral form, 
so that the agitation produced by the descending force of a column of 
water shall separate coal or other minerals from foreign substances, the 
one being carried forward by the current, and the other falling into the 
angles of the shoots behind the traps, whence it escapes.— Not proceeded 
with. 

3034, Henry Persnouse, Birmingham, Warwickshire, ‘ Stereoscopes.”— 
J»ated Sth December, 1857. 

‘This invention consists in making the end of the instrument in which 
the lenses are inserted engage with the body of the instrument by a 
lateral sliding motion, the said end being drawn from off the body by a 
motion similar to that of the sliding lid of a colour box, The inventor 
prefers to insert a spring in one of the grooves in which the bed slides, 
for the purpose of producing such an amount of friction as will prevent 
the end from sliding out by its own weight.—Not proceeded with. 

3041. Ricuanp ArcuinaLpD Brooman, Fleet-street, London, ‘ Cocks and 











valves.” —A communication.—Dated Sth De 
his invention consists, First, in employing a block or blocks ef vul- | 

canised caoutchoue of the kind called in France * Alcalin,” through or 
between which a plate or flat valve is caused to slide by means of levers, | 
ascrew and nut, or other suitable contrivance, the said plate or flat | 
valve having formed in it an aperture which, by means of such con- | 
trivance, may be eithcr Lrought opposite to a hole or holes in the block 
or blocks of caoutchoue to allow fluid to pass, or be brought aside from 
such hole or holes to stop the flow of liquid, The invention consists, 
Secondly, in forming the seats of valves generally of the aforesaid de- 
scription of caoutchoue wherever the same may be applicable. 

3044, Saucer Ch ARKE, Albany-street, Regent’s-park, ‘* Wicks for candles 
and night light ~Dated Uth December, 1557. 

In using rushes for wicks the bark is partly removed on two opposite 

s, and the rush divided, or nearly divided, longitudinally, so that, in 

burning, the two parts turn out from each other and from the flame ; or 

each rush may be divided longitudinally into more thar two parts for a 

like purpose. : 
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“Preparing a moterial as 
— Dated 


3045 Cuar ues Westexpanr, jun., Mincing-lane, 
a substitute for ivory, which he proposes calling artificial ivory. 
Mth December, 185 

The patentee takes a quantity of small particles of ivory, bone, wood, 
glass, cotton, wool, or any other similar articles, either in a coarse or fine 
powder, in shavings, according to the imitation which is intended, 
and combines them, or any of them, according to the purpose required, 
with gums or other resinous materials, such as gum dammar, gum copal, 

gum shellac, gum sandrac, wax, or other glutinous or resinous 
materials, using which of the said gums he may see tit for the purpose 
the material is required for, These ingredients he combines by pressure 
or heat, or both, or with spirit, oils, or any similar vehicle or solvent, 














or 





resin, 





forming a mixture of the whole or any of them by mollifying, dissolving, 
or compress the said small particles with the said glutinous or | 
resinous materials, thereby producing a substance of an ivory or a wood- 
like appearance, which may be coloured, dyed, or stained during the 
process of manufacture, or afterwards. By the combination of the 
articles aforesaid a paste will be obtained which may be immediately | 
moulded and become solidified in a short space of time, by means of | 
heat or pressure, or both, or it may be so manufactured as to remain in | 
a pasty condition for a considerable time, in order to allow it to be | 
carried to any distance or worked into any form; for instance, such as 
decorating in buildings for mouldings, scrolls, or similar ornamental | 
work, the tendency or drying materials being added at pleasure, accord. | 
ing to the requirements of the work which is being perfermed. 

3047. Joun Happon, Birmingham, “ Improvements in the manufacture of 
wood serews, a portion of which is also applicable . — manufacture of 
certain description of nails,”— Dated 9th December, 

This invention has for its object, First, the po on to the several 
machines required in performing the various operations known in the 
production of wood sevews as turning, nicking, pointing, and worming, 
as also the pointing of round-headed nails, of a novel and simple self- 
acting feed apparatus, which consists of a segmental plate composed of 
two thin plates of iron held apart the required distance according to the 
size screw or nail blanks intended to be operated on, and which seg- 
mental plate works through a slot in the bottom ef a hopper, and which 
bottom should be parallel, or nearly so, with the centre of the internal 
and external area of the segmental plate before named, which plate 
works in end-guides of corresponding curvature, so that as the segment | 
is lifted up and down (at regular intervals) by a tippet or eccentric and | 
connecting rod, the top edge of the segment when up will assume an 
angle of about twenty-five degrees, more or less, as may be required ; 
thus it will be seen that, when the segment is pulled down and the hopper 
tilled with serew or nail-blanks, some of them will necessarily fall in 
such a position as to allow their heads to rest on the plates of the seg- 
ment with the barrels or bodies of the blanks hanging vertically between | 
the plates, so that as the segment rises it carries the blank that it has so 
gathered up with it, until it assumes the angle before named, when the 
blanks will descend down the inclination thus riven to the segment, and 
pass from the hopper on to an inclined plane composed of two plates of 
iron or other suitable material, placed at or about the same angle as the 
top edge of the segment is made to take, and form the bottom of this 
inclined plane. The screw or nail blank is seized or held by suitable 
means (worked either horizontally or vertically). For performing the 
various operations before named, the hopper has only to be tended and 
kept well supplied with blanks, and they will be regularly raised and 
allowed to descend down the inclined plane as required. The Second 
partof the improvements in the manufacture of wood screws relates to 
the cutter for cutting or forming the thread on the barrel of such 
screws, and which consists in simply forming the cutter so that it shall 
be capable of compassing two, three, or more threads at the same time, 
which not only enables the patentee to worm such screws with greater 
facility, but also to worm them more regularly and truly than is generally 
done by the use of cutters as heretofore applied to such machines. 
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Rarpway Axp Cana Leaistation.—A select committee of the 
House of Commons has been appointed to inquire into the state of 
railway and canal legislation. 

Lauscu or A New Fricate.—-The launch of the magnificent first- 
class screw- frigate Orlando took pi ace at Pembroke, on Saturday. The 
Orl: ando i is the tirst of the new class; she is 300 feet in length, and of 
of 3,726 tons burden, and her armament is of the heaviest calibre. She 
is of greater length than the Duke of Wellington, 140 guns. 

Simp Buitpine on tre ‘Tyxe.—The Hudson was launched on 
Saturday from the building yard of Messrs. Palmer, Brothers, and 
Co.; she is the largest iron steamship yet built on the Tyne, being 
3,000 tons burden, propelled by engines of 700 nominal horse power. 
—about 2.000 effective. The following are her dimensions:—3 15 feet 
over all, 40) feet beam, and 2 feet deep. She has four decks, poop, 
spar, middle, and lower Her saloons and state rooms are fitted up in 
a very sumptuous manner; and she will accommodate 10° first-class, 
125 second-class, and about 400 third-class passengers. She is one of 
four first-class steamers, two built on the ‘Tyne, two on the Clyde, 
ordered in this country by the North German Lloyd’s, and intended 
to ran between Bremen and New York with passengers. Her full 
comple ment of passengers, officers, enginemen, firemen, and seamen, 
&e., will be 700, and she is ad: mirably arranged for the trade. The 
blocks were split about half-past 4 o'clock, and the shi ip began 
gradually to glide towards the water. After the launch a large com- 
pany of the leading merchants and shipowners and other influential 
inhabitants of Newcastle, Shields, Sunderland, and other towns in 
the neighbourhood, were entertained by the firm in one of the large 
lofts on the works. It is an evidence of the immense progress made 
by iron ship building on the Tyne that the Hudson is the 7Ist iron 
vessel built by Messrs. Palmer, Brothers, and Co., within the past } 
half dozen years. The Bremen, built on the Clyde, the first of the 
new steamers belonging to the North of E urope Lloyd's, will leave 
Europe for New York on the 19th of June; the Hudson is expected 
to sail on the 17th of July, 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
TOWNS. 

(From our own Correspondent.) 

Tae Inon Trave: Limiled Operations—Pic Ison Trape: Very little doing— 
Coat Trape: State languid —GeENERAL TRADES OF BIRMINGHAM, 
WOLVERHAMPTON, AND THEIR DistRicTs: Dulness prevailing—ReEpuction 
IN THE Price or TiIN—DIVIDEND OF THE BinmiIncHAM Coal Company— 
Tue New Masters of THE WOLVERHAMPTON ScHooL oF PracticaL ART 
—ACTIONS AGAINST THE LONDON AND NorntH WESTERN Rattway Com- 
PANY: The Accidents at Dudley Portand Nuacaton—Tue Qveen’s Visit To 
THE West Mipianps: Olject of the Visit: The Arrangements unsurpassed : 
The Interest of lur Majesty in the Comfort and Recreation ef the Masses: 
An Elegant Temporary Station: Royal Patronage of Birmingham Manufactures 
—Oxrorp Univenstry Examinations—One Worktnc EnoGtveer Mour- 
DERED BY ANOTHER—MINTON TesTIMONIAL BuimupINGs— THE PRINCE 
CoyxsonT AND THE Porrery PaInteER—TeRniric THUNDER Storm In 
Birmincuam: Singular Phenomenon: Birmingham Railway Station flooded 
over—EARL GRANVILLE'S COLLIERS AND THEIR GRIEVANCES—ONE OF THE 
Dirricuttics To LocaL SEWERAGE to BE MET—HiIsTorY AND MAnv- 
FACTURB oF THE Mopern Gas Tuse: Jts Manufacture in Wednesbury— 
Tne BaLance Sucer or Ma. Samvex Gnrirriru#, THE MeTaL Broken 
AND But DiscounTer. 

Dve in great measure to the local holiday keeping, consequent upon 

the visit of the Queen to the West Midlands, and also the great heat 

of the atmosphere, operations in the iron trade have been of a very 
limited character in the past week. On account of these cireumstances 
employers have not been inconvenienced to the extent that they 
would otherwise have been by the slackness of orders to which we 
had occasion to refer last week. In regard to the demand then 
existing, matters have not much improved since that time. There 
are, however, buyers in the market, but the prices that they offer, 
being unremunerative, are refused. Such orders will therefore remain 
in the hands of buvers until after the preliminary meeting, which it 
is expected will be held next Wednestiay week. If the prices deter- 
mined upon last quarter should then be adopted for the ensuing three 
months, buyers will have to give way. It is not at present thought 
that any reduction will be declared at the next preliminary meeting. 

Very few transactions in pig iron are now taking place. 

The coal trade continues languid. 

In the manufacturing trades of Birmingham and Wolverhampton 
there is but littledoing. At some of the leading hollow-ware foundries 
in the district four days a week only are being worked. 

It was announced on Monday last that both qualities of tin were 
reduced in price to the extent of four shillings per ewt. 

A dividend of £2 per share has been declared out of the funds of 
the Birmingham Coal Company, as a return of part of the principal, 
payable on the 18th instant, and a considerable balance is carried for- 
ward for future disposal. 

Mr. W. J. Muckley, the present head master of the School of Art 


| at Burslem, has been appointed to the same position in the School at 


Wolverhampton. 
A verdict for £300 damages was obtained by Mr. Perrins, an iron- 


! master of this district. in the Court of Queen’s Bench, against the 


London and North Western Railway Company, on account of an 
accident w hich happened on the 12th of last December, and which 
was particularised in this place at the time. ‘The circumstances were 
briefly these:—On the morning of the day in question, he was going 
| from Birmingham to Dudley in a first-class carriage. The train 
stopped at Dudley Port station for collection of tickets. It had scarcely 
got into motion again when a coal train ran into it. The plaintiff 
was rendered insensible, and severely cut in the forehead. When he 
| recovered he was taken to the station and then sent home in a car- 
riage. On his arrival he was seized with vomiting; he was confined 
to bed for six days, and to the house for fifteen days; his sight is 
since much affected ; he cannot see to read and write without spec- 
tacles, and his memory and sense of smell are also much aflected. ‘The 
plaintiff is forty-six years of age. In the defence it was stated 
that this was the only case of injury arising out of the same 
accident which had been litigated. ‘The company had placed them- 
selves in the hands of their medical adviser, and were forced to 
defend this action on account of the large demand made by the 








| plaintiff. 


The same company have had proceedings against them in Ireland, 
on account of the accident at Nuneaton, caused by the train running 
over a cow. The representatives of the Rev. Thomas Miller have com- 
| menced an action for damages ayainst the company, and laid the 
venue in the county of Antrim, the court having given leave to sub- 
stitute service on the company in Ireland, for the reason that the 
deceased held a through ticket purchased at Belfast. 


THE QUEEN'S VISIT TO TIE MIDLANDS, 

The past week will be long remembered by the people of the West 
Midlands, with whom her M: ajesty and his Royal Highness the Prince 
Consort spent the greater part of Monday, Tuesday, and Wednesday. 
The leading object of the visit was the opening of a park for the 
recreation of the masses which the people of Birmingham have taken 
the first steps towards securing to the sry ee and their descendants 
in perpetuity. We say the first steps, because much money yet 
remains to be subscribed before Aston Hall and park are theirs. 
Availing themselves of this opportunity of demonstrating that they 
can be lovers of royalty whilst they remain radical, the people of 
Rirmingham mede wonderful efforts to do so, and they succeeded. 
On leaving the town her Majesty, addressing the mayor, whom she 
had shortly before knighted, said :—* Sir John, l am very much 
pleased; Iam very much delighted with all the proceedings of this 
day. It is the finest reception I have ever received.” 

Her Majesty received the addresses of the Corporation in the Town 
Hall, and thence proceeded to Aston Hall and park, and in reply to 
the address of the interim managers said :— 

“T sincerely thank vou for your loyal assurances of devoted attach- 
ment to my throne and person. 

“The improvement of the moral, intellectual, and social condition 
of my people will always command my earnest attention; and in 
opening this hall and park to-day, I rejoice to have another opportunity 
of promoting their comfort and innocent recreation.’ 

The Queen having on Monday night, at Stoneleigh, where she 
stopped with Lord Leigh, intimated to Sir Francis her wish to have 
the four most prominent members of the executive specially presented, 
four of these gentlemen were severally introduced, and were accorded 
the honour of kissing hands. Her Majesty’s graciousness went further 
than this. When she made know n her commands to the honourable 
baronet on this point, she also requested that seven or eight of the work- 
ing men belonging to the management should be presented to her in a 
body. Eight such having been in: dividually introduced by Sir Francis, 
her M: ajesty s said ; “ I recognise with pleasure the labours you have un- 
dertaken in providing thus worthily for the physical and intellectual 
improvement of the working classes, and I sincerely hope that this 
hall and park will prove a boon and a comfort to the people of Bir- 
mingham.” 

Afterwards, whilst upon the balcony of the hall looking on to the 
park, her Majesty said to Sir Francis Scott, “I request you will have 
the kindness to declare that the park is now open,” which the worthy 
baronet at once did. A salvo of artillery announced that the imme- 
diate object of the royal visit to Birmingham had been consummated. 

Her M: ajesty ds parted by a ae! station, whieh is an 
elegant little jeapromte effort of Mr. R. S. Norris, the superintending 
engineer of the London and North W Ae line. ‘The rails of the 
line, at the point at which it skirts the park, are on a high embank- 
ment. Here a platform 100 feet in length and 20 feet in depth 
has been erected, from the centre of which there runs a narrower wie, 
which when covered forms a corridor 170 feet long by 16 feet wide, 
and of a somewhat rapid descent. At the other end of this corridor 
there is a vestibule 30 feet in width by 20 feet in depth, which is 
ascendedfrom the park by two steps. The whole of this space is 
roofed with scarlet and white drape ry, artistically arranged ; the floor 
is covered with scarlet cloth, and along a certain width "from the 
commencement of the platform at the park to its junction with the 
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line, there is laid down some handsome carpeting, of the pattern of a 
peach coloured flower on a green ground. At frequent intervals there 
are arranged no fewer than 100 rhododendrons and other choice 
flowers in large pots, standing upon pedestals placed against the side 
of the drapery. Climbing as though growing, ivy is seen upon these 
pedestals and also upon the pillars supporting the airy roof on the 
platform. The station elicited the expressed admiration of every one 
who was privileged to see it. There was a civic banquet at 
the Town Hall in the evening, which was attended by about 
300 visitors to the Mayor; and the town was illuminated at 
night. It should be added that when, on leaving, her Majesty entered 
the state railway carriage one of the royal footmen carried in some 
specimens of Birmingham manufacture in glass. These, by the royal 
command, were placed in the window of the carriage looking out 
upon the platform; where, by the articles being seen by the spectators 
this pleasing mark of royal considerateness might have the effect 
which the amiatility that prompted the graceful action would seem 
expressly to design. The number of persons who had assembled in 
Birmingham to see the Queen could not have been fewer than 
600,000. Surpassingly the best part of the sight was the evident 
happiness of her Majesty during all the day. On Wednesday the 
Queen visited Warwick. 

The approaching “ Oxford University Examinations” in Birming- 
ham are beginning to excite an interest in educational circles. 

Two working engineers have just fallen victims to the “ accursed 
drink.” One has been murdered, and the other’s hands are stained 
with his blood. The victim of the tragedy which occurred on Thurs- 
day night near to Dudley was William Collier, a man of middle age, 
by trade an engineer, and in the employ of Messrs. Brown and Freer, 
of Brockmoor. He had resided in Dudley for about twelve mouths, 
having during the former part of that time worked for Mr. Wright, 
of the Dock, Dudley, and latterly for Messrs. Brown and Freer. 
The person to whom suspicion points as the probable murderer, is a 
man named Jabez Onions, also an engineer by trade, whose parents 
reside at Bilston, and who is said to be of roving, unsettled habits, 
having been in the navy, and seldom remaining long in one situation. 
Heand Collier had been fellow workmen, and were on terms of 
friendly intimacy. He frequently visited Collier, especially of late, 
when he had been out of work, and Collier “always,” to use the 
words of the woman (with whom he lodged) spoken at the inquest, 
‘treated him very kindly with victuals and drink when he could get 
them.” One of these friendly visits he paid to Collier on Thursday 
last, at Messrs Brown and Freer’s works at Brockmoor, and Collier 
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at once left his work, though it was not noon, took him to a neigh- 
bouring beer-house, and remained, treating him with drink, until ten 
o'clock at night, when he started for his lodging at Dudley, to which 
he had expressed an intention of taking Onions to sleep with him. 
They started in company, appearing on the most friendly terms, and 
nothing more was seen of either of them until five o’clock on the 
following morning, when Collier was found lying ina field a few 
hundred yards from the house at which they had been drinking, 
across which there is a road to Dudley, brutally murdered, cold, and 
stiff, with his skull dreadfully fractured apparently with a hedge stake 
found near the body. Onions, in whose company he was last seen, 
is not to be found. 

The estimates for the Minton Memorial Building and Public Baths 
having been sent in, the committee have unanimously reported in 
favour of the one from Mr. Young, of Lincoln, who built the Burslem 
Town Hail and the Savings Bank at Hanley. There were six 
estimates sent in, but Mr. Youn,’s was the lowest by several hundred 
pounds. We understand the committee are busy making preparations 
for laying the foundation stone. ‘To complete the buildings in a way 
that would be gratifying to the committee and Mr. Minton’s friends 
will cost about £1,000 more than is already promised. 

It will be remembered that on the occasion of the Prince Consort 
visiting the Art Treasures Exhibition at Manchester last year, he also 
visited an exhibition of the works of local artists in that city, and was 
conducted over it by the president, Mr. Hammersley, head master of 
the Manchester School of Art and a native of the Potteries, where, not 
many years ago, he was steadily toiling onwards in the career of art. 
The Prince observing that Mr. f[lammersley abstained from pointing 
out any of his own works, on his return requested to see some of the 
artist’s sketches, so that he might select a subject for a picture by Mr. 
Hammersley for the royal collection. A view of the Drachenfels, 
from Bonn, in Germany, ascene with which the Prince in his youth 
was most intimate, was fixed upon, and Mr. Hammersley, in order to 
do justice to the commission, revisited the spot and produced a picture 
well deserving of the artist and his patron. This has been forwarded 
to the Prince Consort, who, in return, has sent the artist a cheque for 
a hundred guineas. 


TERRIFIC THUNDERSTORM.—SINGCLAR PHENOMENON, 


A terrific thunderstorm, accompanied with a singular natural phe- 
nomenon, prevailed in Birmingham on Saturday. It began shortly 
before eleven o'clock ; about twelve it reached what was thought to be 
the climax; but towards one the storm burst forth with renewed 
strength, and raged awfully for three-quarters of an hour, dying 
away in fitful showers during the afternoon. During these three 
hours the rain poured down in torrents, and the thunder and light- 
ning lasted nearly the whole time. It was accompanied by a 
phenomenon as rare as it is physically extraordinary. At the height 
of the storm showers of small stones fell with the rain. These were 
mostly black water-worn bits of flint, but coloured pebbles were to 
be found amongst them. In structure they were not of the usual 
aerolite character, but similar in appearance to those found on a 
shingly coast at low tide. They seem to have fallen over the whole 
town. Upon the canvas awnings over the platforms fronting Christ 
Church and St. Peter’s many pounds weight of these were gathered, 
and some greenhouses in the suburbs were damaged. After the storm 
many thousands of them were visible on the pavement in New-street, 
Bull-street, Gc. Mr. C. Mansfield Ingleby, of Birmingham, describes 
these stones as “like fragments of lava of a very low specific gravity.” 
During the storm, from the electric fluid and ‘the rain respectively, 
serious damage was done to both person and property in and about Bir- 
mingham. In Wynne-street, a woman named Ashwin, while in the act 
of cleaning her window, was struck by the lightning. She was rendered 
insensible by the shock, and remained deprived of sight till a late 
hour on Saturday night, but we are glad to hear is since convalescent. 

At Mr. Bradnock’s, King’s Heath, a hole was made through the 
roof by the lightning, and running along an iron gutter; it entered 
one of the windows, and struck down a girl in the house. The un- 
fortunate girl’s arm was struck into a crooked position, and for two 
hours, we are assured, it was impossible to move it. We believe, 
however, that she has recovered to a great extent. 

Serious inconvenience was caused at the New-street station by the 
bursting of a sewer under Navigation-street Bridge. Within a few 
Minutes after the occurrence the whole station was under water. In 
the centre it was at least a foot in depth, reaching to the axles of the 
engines and carriages; the course of the flood was so violent that the 
sleepers,on which the rails rest were laid bare, the soil was drifted into 
heaps, the wooden portions of the turn-tables were forced from their 
place and went floating about in all directions, and the lines at the 
upper end were deemed so unsae that Mr. Robinson ordered the 
Stour Valley traffic to be kept outside the tunnel. The borough 
surveyor, Mr. Till, was soon in attendance with his men, and managed 
to obtain a free outlet for the water in the course of an hour or two. 
The river Rea in some places overflowed its banks, and flooded the 

ouses on either side to a serious extent. 

During a thunderstorm which passed over Cheshire some days 
before a you'h, sixteen years of age, was driving some cows from a field 
near Worth, when the electric fluid struck a steel plate on his boot, 
ascended his body, and killed him on the spot. 

At Madeley, on Tuesday, last week, a man named Holyoake, with 
Some others, had reached the bank of the Lodge pit, on which he was 
employed as banksman, where, shortly before six o'clock, he was 





struck by the electric fluid on the shoulder, which, passing down his 
side, split his foot up to the ankle. Death was instantaneous. His | 
watch was shattered to pieces. A widow and four children, the | 
youngest child about a fortnight old, are left. 


: bills were bad. 


EARL GRANVILLE'S COLLIERS AND THEIR GRIEVANCES. 


A second meeting of the colliers and miners employed by Earl 
Granville has been held in the Hall Fields, Hanley. There were 
probably about 200 persons present. Several of the men addressed 
the meeting, to whom the fact was then communicated that Mr. 
Bourne, his lordship’s agent, had declined to make an advance of 
wages in the present state of the iron market. All the speakers 
urged their tellow-workmen to join the Miners’ Association, of which 
one of them said 260 of Lord Granville’s men had already become 
members. Tiley all complained bitterly of being compelled to work 
twelve hours a day for 3s. 6d. instead of for 5s. as formeriy, and 
contrasted their position with that of the men employed at other 
works in the neighvourhood. One speaker said that there was a time 
when each of Lord Granville’s men was allowed to take home a lump 
of coal for his own use when he had done his work, but that privilege 
had been withdrawn, though he believed it was because some of the 
younger men sold the coal to get drink. The same man spoke with 
a deal of rough eloquence of the hardships and perils of a collier’s 
life, and of the exhaustion which he felt on coming to the surface 
after being all day in the pit—an exhaustion which altogether pre- 
vented him from spending any time in improving his mind or in 
rationa! conversation with his fellow-creatures. Indeed, it was a 
complaint made by all the speakers that their present hours of labour 
stood in the way of self-improvement, for which they expressed them- 
selves to be very anxious, and they appeared to have sanguine hopes 
that before long the Legislature oa pass an eight-hours’ bill for 
their class. As to the present price of iron preventing an advance of 
wages, it was contended that if 4s. 61. a day could be given when 
iron was £2 153. a ton, it could be afforded now that it was 10s. a 
ton more. The men, with one exception, discussed their grievances 
with a moderation of language which did them great credit, the ex- 
ception being in the case of an individual whose peculiar style of 
address bespoke him a professional agitator, as he in other terms con- 
fessed himself to be. 


ONE OF THE DIFFICULTIES TO LOCAL SEWERAGE TO BE MET. 


The Tunstall Local Board of Health at their last meeting found 
their operations, which have aiready progressed a great distance, 
impeded by the owners of the prop:rty through which they hope to 
obtain an outlet. The board oflered surface drainage. In reply, 
Messrs. Haywood, the proprietors in question, wished the sewer, which 
would run through their property a distance of 396 yards, to be laid 
deeper, so as not to interfere with the future getting of clay ; that the 
right be preserved to them of building upon any part of the sewer; 
and that compensation be made either in one sum or an annual pay- 
ment of £25.—The board were unanimously of opinion that the 
amount named for compensation was excessively high.—The surveyor 
stated that consistent with the efficient working of the sewer it would 
be impracticable and very expensive to depart from the plan and go 
the depth suggested. He also, after calling attention to the 
fact that other local governing bodies had found themselves ina 
similar position with regard to obtaining an outlet for the sewerage, 
suggested that a suspension of the present works should take place 
until the passing of the Loca! Government bill, now betore the House 
of Commons, which specially provided for such difficulties. A motion 
for accordingly suspending the works was made and agreed to, the 
chairman stating at the close of the discussion that of course an 
annual payment of £25 would be equal to £900 compensation at the 
rate of 5 per cent.—In reference to a clause in this proposed bill, for 
extending the time to lifty years for the re-paywent of money 
borrowed for pubiie works by town authorities, the clerk of this board 
was instructed to write to the borough members, respectfully urging 
them to give the clause their support. 

HISTORY AND MANUFACTURE OF THE MODERN GAS TUBE, 

We abstract from a loc:1 paper the following particulars in con- 
nexiou with the gas tube trade in the town (Wednesbury) where it is 
chietly prosecuted:—* About thirty-five years since, Mr, Cornelius 
Whitehouse, of Wednesbury, obtained a patent for an improved 
method of making gas tubes for the use of street lamps, &c. The old 
way of making gas tubes was by welding them with hand hammers, 
similar to the mode in which some gun barrels are now made. Mr. 
Whitehouse’s plan was as tollows:—A long thin strip of iron was 
heated and bent into the shape of a tube, and was called a ‘ skelp;’ 
the instrument by which this was done was known by the name of 
the ‘ crocodile.’ The skelps were taken to the ‘ fire,” which was a fur- 
nace built in a peculiar manner, and there welded by being drawn by 
machinery through two or three pairs of iron tongues, in which bell- 
mouth holes had been bored, of a suitable size for the tube that was 
wanted. The tubes were then straightened, proved, cut into such 
lengths as were wanted, and screwed at the ends. They were then 
ready for sale. About twenty hands would in the above mauuer 
make upwards of 2,000 feet of tubing per day. Soon after Mr. White 
house obtained his patent he sold it to Mr. James Russell, but con- 
tinued to sup-rintend its working as manager, which situation he held 
for a considerable number of years. The patent was granted for 
twenty years, and afterwards renewed for six years more. During 
that time Mr. Russell had lawsuits with parties in Walsall, Bir- 
mingham, Scotland, and other places, for intringing his patent, and 
in every instance won the trial. The last trial they had on the sub- 
ject was settled about fifteen years ago, when Messrs. Russell and 
Sons’ victory led to a considerable amount of festivity and rejvicing, 
which was joined in by most of the inhavitants, the principal streets 
being decorated with wreaths of evergreens and flowers, mottoes, flags, 
&c. During the last fifteen years some factories have been established 
where tubes are made in the same manner as at Mr. Russeli’s manu- 
factory, and others where only connecting pieces called ‘elbows and 
tees’ are made. Messrs. Elcock and Lowe have lately obtained a 
patent for the manufacture of ‘round wrought iron elbows.’ ‘The 
patent is dated 27th November, 1857, and has just received the great 
seal, The men and youths employed in the gas tube trade in Wedues- 
bury are—Russell’s factory, High Bullen, Church Hill, 315; Webb's, 
Wednesbury-bridge, 200; Simith’s, Bridge-street, 36; Russell aud 
Knowles’s, Oakswell End, 35; Elcock and Lowe's, Holyhead-road, 41. 

Jn re SAMUEL GRIFFITH, THE METAL BROKER AND BILL 
DISCOUNTER OF WOLVERHAMPTON, 

The balance-sheet of the above bankrupt was filed on Saturday, 
and presents sume curious statistics, which, judying from the amount 
of attention which the commercial public has bestowed upon the case, 
will be looked to with considerable interest. ‘The account commences 
in June, 1855, and the stoppage took place in February, 1858. ‘The 
debts secured and unsecured are stated at £24,000, and the assets, 
including good debts, property in hand, and property lodged with 
creditors, are £23,500. This leaves a deficiency as regards his own 
direct responsibilities of only £900. The figures show that this result 
has been thus obtained. Net profits and commissions are £17,000; 
and rents received £200. On the other side are house and personal 
expenses, £4,100 ; losses and depreciation, £7,000 ; old debts renewed 
or paid, £5,200; interest on mortgages, building, repairs, and law 
charges, £1,800. It must be borne in mind, however, that a great 
part of the item of £17,000 profits had been obtained by the incurring 
of responsibiliies that encumber the estate to an enormous extent. 
And this brings us to the very peculiar and important feature in the 
case, which makes it at once a study and a warning to all who are 
tempted to launch into speculation. ‘The peculiarity is, that the 
liabilities on third parties’ acceptances, endorsed and negociated by 
Mr. Gritlith, amount to the immense sum of £135,000. Mr. Griffith 
was well known in the iron trade—unfortunately too well by the 
needy members thereof—for having very extensive means of con- 
verting iron into bills, and those bills into cash. Some of the bills 
are nevertheless of a curious character, and we are inclined to think 
that upon a close scrutiny it would be found that a considerable 
amount would turn out not to be the only bills representing the same 
lots of iron. The amount of this sort of business transacted may be 
gathered not only from the large sum now running, but also from 
the facts that the gross amount of commission realised in about two 
and a-half years appears to have been £24,000, and the transactions 
exceed £1,250,000. It must not be supposed, however, that all the 
There are now something like 400 running, and in 








looking down the list of acceptors we find the most extraordinary 
names. Among them are some of the highest class, both for 
honour and commercial stability; some of mere men of straw, who 
disappeared from commerce at the first outbreak of the crisis; and 
others again, the result of the examination of whose affairs is not yet 
made known. It should be stated that since Mr. Griffith’s stoppage 
a large amount of these bills have been paid in due course. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue Vistr oF TRE Queen To Leeps—Pnoposep Harsove or Rervce iN 
Scaxsornoven Bay—DurresextiaL Rares on Ratmways: Ransome vy, the 
Eastern Countice Company—Tue Fortirications oF ALDERNEY—LonpoN 
AND Norta Sea Fissinc Cowpany—LowestorT AND GREAT YARMOUTH 
Haxpours: The Case of Preston v. the Eastern Counties and Norfolk Railwey 
Companies—DISREGARDING RAILWAY SiGNALS— MAN*HESTAR STATISTICAL 
Society: T'reatment of Soldiers—Orusn Mancuesten Matress—A Park 
ror Hvit—Sovurn Yorxsume Coat—Cosra Rica Ramway: Meeting at 
Liverpool—Orner Liverroot. anp Lancasume Maryees—Tae New 
TRANSATLANTIC RourE—Awn Ecyrrian Wak STEAMER IN THE MERSEY— 
TriaL or A Steam CULTIVATOR IN NoRTHAMPTONSHIRE— LAUNCH OF THE 
“Hopson” SreamMern—Great Nonrugrn Ramway: Another Route to 
Liverpool—Tue AccIDENT oN THE LaycasTeR aND Preston CANaL— 
SPALDING AND Hotseacn Ramwway—New Gravixe Dock at GRimsuY¥— 
EMPLOYMENr® AT MANCHESTER—ALLEGED INFRINGEMENT oF DesiGn— 
Tue Trve Commission—Stockton Barus anp Wasnnovusrs—TRaDE 
MATTERS IN THE NorTa, &c. &c. 


A GREAT topic inthe Yorkshire district is, of course, the visit to Leeds 
of her Majesty, who has this week delighted the capital of the mid- 
lands. At a meeting of the Leeds town council on Wednesday the 
Town-hall committee were to ask for the following grants :— 


For paving the vestibule ove ove 7 ww. £364 
For ornamenting the principal entrance ove we — 490 
For decorating the large hall ... cee eee «$1,500 


A proposition was also to be submitted to grant the mayor £3,000 for 
the expenses of the royal visit; and the Council were to be asked to 
confirm the minutes of the Town-hall committee in reference to the 
opening of the Town-hall with a musical festival. 

At a meeting held at Scarborough, on Friday, with reference to the 
formation of a harbour of refuge in Scarborough Bay, it was resolved 
to proceed with the preparation of evidence to lay before the forth- 
coming Royal Commission. Mr. J. F. Fairbank, civil engineer, of 
Scarborough, has been instructed to make a survey, and prepare plans 
and estimates, 

The important case of “Ransome v. the Eastern Counties Railway 
Company” has just been decided in the Court of Common Pleas. A 
rule had been granted, calling upon Mr. Horatio Love, the chairman, 
and five other gentlemen, directors of the company, to show cause 
why an attachment should not issue against them for disobedience of 
a writ of injunction, issued by this Court, calling on them to reform 
and equalise their charges for coal traffic, so as not unduly to prejudice 
the complainant, and why they should not pay the costs, and why an 
order should not be made against them to pay the sum of £200 for 
every day after the date of the rule, by way {of penalty under the 
statute. On behalf of the company it was contended that they had 
carried into effect the provisions of the injunction obtained against 
them, by equalising the rate of charge per mile, and charging 14. for 
every four miles after seventy-six miles; that up to that distance the 
cost was the same for starting the trains, whether the distance 
travelled was the whole, or only half of it. In support of the rule it 
was contended that the rate of toll charged pressed unequally against 
the Ipswich coal-dealers as compared with the Peterborough coal- 
dealers, aud that they had to pay more for traversing the same dis- 
tance than the Peterborough dealers. The Court was of opinion that 
the rule must be discharged with costs. It appeared to the Court that 
the company had reformed the rates of toll charged on the points to 
which the attention of the Court had been directed in granting the 
injunction ; and, looking at the affidavits, there was nothing which 
showed any contempt of the orders of the Court, but, on the contrary, 
the company had endeavoured to conform, to the best of their ability, 
a amamae of the Court. There was therefore no ground for the 
rule. 

A correspondent of a Liverpool paper, the Daily Post, who has just 
returned from a visit to Alderney, describes the formidable nature of 
the fortifications, which, he says, are making this important situation, 
facing Cherbourg, impregnable. The island is surrounded by reefs of . 
the most treacherous character, most of which are entirely or partially 
covered at high water; but upon them have been erected numerous 
towers, bristling with guns, the largest of which, the Chateu I’Etoe, is 
built on an ersinence ot about 180 feet, affording its guns an extensive 
sweep. But the use of Alderney is not confined to its state of defence, 
for it is also, in time of need, an excellent harbour of refuge. 

The London and North Sea Fishing Company propose to establish 
their head-quarters at King’s Lynn, on the Norfolk coast, if that 
part will supply capital to the amount of £5,000. 

The case of * Preston v, the Eastern Counties and Norfolk Railway 
Companies,” has come before the Rolls Court during the last few days. 
Reference has been before made to the case in Tue Excineer, The 
proceedings arose to some extent out of the rivalry between Yarmouth 
and Lowestoft Harbours. Thue plaintiff, as clerk to the Yarmouth 
Haven and Pier Commissioners, in 1856, filed an information in the 
name of the Attorney-General against the companies, for allowing a 
a lock at Mutford Bridge to fall into disrepair. The Master of the 
Rolls made an order which led to the repair of this lock; and he also 
permitted the plaintifl to bring an action at law for the purpose of 
determining, by the decision of a jury, to what extent the Companies 
were entitled to use the waters of the rivers Bure and Waveney, for 
the purposes of Lowestoft Harbour, and proceedings at law were ac- 
cordingly instituted by the plaintiff. It was now contended that the’ 
permission given by the Master of the Rolls had been abused by the 
plaintiff, inasmuch as the issues he had raised were not directed by the 
Court; and they asked for the costs of these proceedings. The Master 
of the Rolls decided that the Norfolk Company was from the first im- 
properly joined, and as against them he dismissed the information 
with costs. The injunction to the Eastern Counties against letting 
Mutford lock fall into a state of decay he made perpetual, but dismissed 
the information as regarded some other matters that bad been intro- 
duced, With the cost of the proceedings at law he declined to in- 
terfere, 

William Haigh, an engive driver on the Lancashire and Yorkshire 
Railway, has been committed for trial at Halifax for disregarding a 
danger signal near the Sowerby Bridge station. Mr. Chambers ap- 
peared for the company, and said the prisoner on the 25th of May had 
charge of an excursion train of passengers from Todmorden to Halifax. 
He left at about eight o'clock in the morning, andsproceeded at an 
improper speed—at a rate of forty or fifty miles an hour. At Sowerby- 
bridge the company’s servants happened to be shunting carriages on 
the main-line; and, before beginning to do so, the usual signals for 
danger were put on. Ata place called Longbottam’s mill was a sig- 
nal which was visible 800 yards before reaching it, and on this occa- 
sion it was visible at that part. Instead of stopping, the prisoner con- 
tinued to proceed at his rapid speed; the guards applied their brakes, 
but the train passed the signals, went through the tunnel, and dashed 
into a train of carriages which was being shunted. Fortunately the 
passengers had been got out, but they might have been in. The 
damage done was about £200. 

A member of the Manchester Statistical Society has communicated 
some important observations on the great mortality in the army. An 
extract is subjoined :—“ The soldier in bospital does not stand 
as good a chance as a civilian in an ordinary hospital. Bleeding and 
mercury are, to my knowledge, used injuriously, and proper stimulants 
and sufficient food are not allowed. I have several times received very 
sharp letters from the Horse Guard authorities for feeding soldiers too 
freely, as they assert, in hospital, This does not affect me, but would 
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act injuriously on a military surgeon’s career. No military surgeon 
dares to act towards military patients as he would towards 
civilians. ‘My maxim,’ said a surgeon to me, who has risen high in 
the service, ‘ is, an i has been, never to be involved in a controversy or 
correspondence. I have observed regulations and routine, and my 
conduct has been appreciated.’ As to a supply of drugs, the most re- 
markable economy is observed. Sarsaparilla, for instance, is usually 
served out in infinitesimal quantities. ‘They will send to a barracks, 
holding 400 soldiers, enough for one patient and so on. Finding lately 
avery depressed condition of the patients who presented themselves at 
the barrack hospital, owing, I believe, to their having been fed 
on unwholesome meat, I had to diet them fully and give them 
stimulants freely, and 1 got about two letters a week demanding 
explanations, and refusing them when sent. Some of these reasons 
will explain some of the mortality in the army.” 

With regard to the proposed new post-office at Manchester, it 
appears that the Postmaster-General has come to a determination in 
favour of te in John Dalton-street. The local Examiner and 
Times, referring to the subject, says the objection to Marsden-square 
as asite arose exclusively from the great expenditure it would involve. 
The plan, as originally proposed by Mr. Alderman Heywood, would 
require considerably more than £100,009 to be spent in the purchase 
of the ground alone. As subsequently modified, the cost is estimated 
by some at £75,000, but by none at less than £56,000. The city 
exchequer, adds the Leaminer, is not not overflowing with funds. 
The entire expenses in litigation and compensation in connection with 
the Medlock tunnel will cost us not far short of £20,000. The expira- 
tion of a favourable contract for coals will entail an additional cost of 
£10,010 per annum for the supply of gas, and diminish by that 
amount the revenue applicable to public improvements. It is also 
apprehended that alditional works must soon be undertaken for an 
increased supply of water. We have heard £500,000 mentioned as 
the probable outlay. This estimate may be too large, but at all events 
the sum required will be considerable. In such circumstances it was 
hardly prudent to lose the opportunity of selling the Town's Yard, by 
which, probably, £25,000 might have Leen secured for general pur- 
poses; and it is still Jess prudent to ask us, besides sustaining this 
virtua! loss, to tix ourselves to the tane of £16,000 or £25,000. ‘This 
supplemental project, however, is, in all probability, too late, as the 
decision of the post-office authorities is most likely tinal. 

Steps have been taken by some gentlemen for obtaining the citadel 
of Hull fora public park. A mevting is to be held for the purpose of 
taking the matter into consideration, and memorialising the Govern- 
ment authorities. 

It is stated that the Government have resolved to employ the South 
Yorkshire coal in the making of iron ordnance, a communication 
having been sent to Mr. Plimsoll, of London, requesting him to >lace 
himself in communication with the authorities at the Royal Arsenal, 
with a view to the selection of the sorts best suited for that purpose. 

The shareholders in the Costa Rica Railway held their second 
annual meeting last week at the Clarendon Rooms, Liverpool. It 
appeared from the report that a number of engineering difliculties had 
been experienced, but the statements submitted were upon the whole 
considered satisfactory. 

A return has been laid before the L ol Docks and Harbour 
Board of the permanent berths granted to steam and sailing vessels in 
the year 1856-57, Mr. Lockett, in moving the contirmation of the 
proceedings, said he might briefly state the result as respected steam- 
ships and sai For lineal quay space sailing vessels paid 
£45 per yard, and steamboats £13 12s. 11d. This included the 
rates on the cargoes as well as the dues on the tonnage. 

The Runcorn Improvement Commissioners have expressed their 
opinion that a direct railway to Liverpool would be of great advantage 
to the town and trade of Runcora, and have appointed a committee to 
assist such a project. 

The screw steamer, 























, Indian Empire, is announced to leave Galway 
for Halifax and N York to day (Friday). She is the first of the 
projected line of we ¥ steamers to run on the same station. The 
promoters of the line anticipate that the voyage will be made in eight 
days. The Arabia will leave Liverpool for Halifax and Boston the 
day after the Indian Empire leaves Galway, and an opportunity may 
be afforded to compare the passages of the two ships, 

The Fied Ghehad, an Egyptian war steamer, has arrived in the 
Mersey from Malta and Alexandria. She is to undergo some repairs 
and new fittings at the yard of Mr. Jolin Laird, Birkenhead. The 
Fied Gehad is a nearly new vessel, built on the Thames, about four 
years ago, at an enormous expense, as an armed pleasure yacht, for 
the old Pasha of Egypt (Abbas Pasha), She was one of the fastest 
and most magnificent boats ever turned out of this country. About 
two years ago the Egyptian authorities dismantled her, and could not 

ut her to rights again. She lay in the dockyard at Alexandria, and 
fnglish artificers had to be emploved to put her machinery, &e., 
together, to cnable her to get to this country, to repair the damages 
inflicted by the Egyptians. 

The Northampton Herald describes the working of a new cultivator, 
fitt°d with Bentall’s patent broadshare, and propelled by steam power. 
Mr. James Bartlett, of Whitfield, hearing that Mr. Edward Hayes, 
engineer, Watling Works, Stoney Stratford, had patented a windlass, 
which he used in connexion with an ordinary stationary portable 
engi ic aud a new cultivator, invented and manufactured by Mr. 
Jam's Negus, agricultural implement maker, Olney, Buel 
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; ks, and that 
Mr. Ilayes was anxious to show the capabilities of his machinery in 
the cultivation of the soil, bargained with him to come to Whitfield 
to show what could be done by it, guaranteeing the purchase of the 
machines if their workmanship satistied the agriculturists present. 
The moving power is an ordinary ten-horse portable steam-engine, the 
same as is used for threshing, and which is suitable for all kinds of 
agricultural work. ‘This is placed on one side of the field and is sta- 
tionary. ‘Iwo or three yards in front of the engine is the patent 
windlass, driven by an ordinary strap, similar to that used by the 
threshing machine. This windlass consists of two drums and three 
pulleys, which rotate on a4-inch wrought iron shaft, attached to two 
iron sides that rest upon two axles, the whole being supported 
upon four wheels The new cultivator is fitted with Bentall’s 
patent broadshare, and is so made that it turns up from six 
to eight acres per day, from four to twelve inches deep. When it 
comes tothe end of the field it does not require to turn, there being 
double set of cu'ting tools, those which have been in usc are easily 
folded up out of the way, and the other set as easily let down, so that 
by merely turning the helm a little to the side a new turrow is 
commenced and the machine travels on to the other end of the field, 
where it is stopped for ha'f a minute, until the one set of knives are 
lifted and the other put down again. A helmsman stands on this 
machine whilst in operation and guides it easily. The cultivator is 
attached to two iron wire ropes, a little hemp being in the centre of 
them to make them flexible. The one rope draws the cultivator 
to one end of the field, and the other pulls it back again, with the 
greatest steadiness. When everything is ready for working, the 
cultivator, or any other implement, is placed at several hundred yards 
from the windlass and engine, and as soon as the power is turned on 
away it goes in a direction at right angles from the engine. Nor 
does the engine and windlass require to be often moved, for some 
acres may be cultivated without moving it. There are no [signals 
required in the working of it, so that it can be worked in fogs equally 
with fine weather, a bell attached to the windlass being rung by 
means of a cord pulled by an “ anchor” man as soon as the end of the 
furrow is reached. This windlass and engine will work equally well 
any implement, such as a reaping machine, a scuffler, a harrow, a 
drill, &c. After a start was made, the machinery worked regularly 
for more than two hours, with no interruption. The ground chosen 
was a clover ley of strong loamy soil. ‘The general opinion of those 
who waited till the end of the trial appeared to be, that the work, 
taking into account the kind of land, and that the cultivator went 
athwart ari'ge and furrow field, was done satisfactorily, and that 
after a scuffl -r hnd gone over it in a transverse direction it would be 
ready to receive the seed. It was not above six or seven inches deep ; 
but where the soil is stony twelve inches may be turned up. As to 
labour, five men and a boy will be required; but, with the exception 
of one man, careful labourers can easily do the work. 














The Hudson—the magnificent steamer built on the Tyne and 


with much eclat. The Bremen Company, for which the Hudson 
has been built, the North German Lloyd’s, possess a steam fleet of 
twenty-five ships. 

The Great Northern Railway Company are promoting an in- 
dependent route in their favour to Liverpool, having approved the 
bill for enabling the Manchester, Sheffield, and Lincolnshire Com- 
pany to make a line five miles in length from Garston to Liver- 
eo The Great Northern Company will assist the project pecu- 
niarily. 

The operations for repairing the damage done to the embankment of 
the Lancaster and Preston Canal, at Salwick Moss, have been carried 
on with vigour, and every effort has been made to continue the present 
supply of water in the Preston end of the canal, in order that the 
manufactories may be kept in operation. 

The Spalding and Holbeach Railway is expected to be opened for 
traffic on the Ist of July. 
Great Northern Company for working the line. 

The new graving dock at Grimsby was opened last week by the 
docking of the Atlantic, a steamer of about 1,200 tons. It is stated 
that the Atlantic had been sent from Hull to Grimsby, as there was no 
graving dock at Hull sufficiently large. 

The state of employment at Manchester for the week ending the 
9th inst. may be thus stated:—Number of hands working full time, 





86,300; ditto, working short time, 2,783; number totally out of work, 
7,648. With regard to machinists and foundries the following par- 


ticulars are given :— 
Machinists. Foundries. 
On full time, with all hands .. 18 13 


Ditto, with portion of hands,, ee ee ee 33 +“ 12 
On short time .. ° ow oe ee ee 3 ee 2 
Stopped altogether .. . ee *- ee 2 ee 1 


In the Bury (Lancashire) County Court, last week, Messrs. Chapel 
and Blane, registered proprietors of ia copyright design, Bolton, pre- 
ferred aclaim of £30 against Mr. William Chadwick, tinner, Bury, 
for an alleged fraudulent imitation of a copyright design of a venti- 
lator. Mr. Chadwick having taken out a patent for a ventilator. 
which works on the principle of the Archimedean screw, and has been 
brought into extensive use, to remedy the nuisance of smoky chim- 
neys, by effectually preventing back draughts, the plaintiff sought to 
recover damages for the use of a copyright design. Witnesses were 
called to sustain the case for the plaintiffs, showing that the venti- 
lators manufactured by Mr. Chadwick were very similar in design to 
the one registered by the plaintiff. For the defendant it was urged, 
in the first place, that the invention was not a new one; and, in the 
second place, that there had been no infringement. Witnesses having 
been called for the defence, and the case having occupied three hours, 
the judge intimated that he would reserve judgment. 

At a meeting of the River Tyne Commissioners last week, Mr. 
Mather moved that a select committee be appointed to investigate 
the cost and general expenses of the engineering and other offices of 
the Commission with a view to their better economy, and to the con- 
solidation of such offices. Mr. Mather stated that the expenses con- 
nected with the piers had been enormous, having been 5 per cent. upon 
an expenditure of £56,000 in five years. The Northumberland dock 
offices cost them 2 or 3 per cent. upon their outlay, and their remain- 
ing engineering and other offices cost about 4} per cent. on the outlay. 





referred to in last week’s ENGrneEER—was launched on Saturday | 


Arrangements have been made with the 


PRICES CURRENT OF METALS. 


| British Metals are quoted Free on Board; Foreign in Bond,—Extra 















































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
” 
2 na. De | 2nq Dis 
IRON, English Bar and Bolt:— | IRON, Swedish, Indian : cts 
in London...........prtn 700 8 | — assortments ... Tan} prtn 13100 2% 
in Wales..... » G00 , Russian COND ,, » 17100 ,, 
in Liverpool .... .... » 6100 ,, | STEEL, Swedish Keg, nom ,, 22 00 ,, 
£ Staffordshire 3.00 iy! + isloo , 
& (Sheet, Suzi. 9lvoo ,, 200, 
B\ Dbi. 11 00 24:15 O note 
= (Hoo, 9 00 | 23 00,, 
3 8 00 33 00 Ty 
‘= 2 60 « 107 100 3 
P | 107 10 0 
8 00 | 010? 
9lvv , ole 
li oo ,, | 010, 
Hoop. ..... 900 , 0 0103,, 
Rod, Roun J 800 , Yellow “- ° ool, 
Nail Rod, Square. e689 South American, nom, prt > 
IRON, Rails, in Wales, cash »» 6 50 nett PNG. + ctncwee oe vee 
» Gmonths» 6 76 , | LEAL 23 00 ,, 
in Statfordshir: , 68 ~ oo, 
Railway Chairs, in V 450 | 
” 46° E W100 ,, 
Pig No. 1, in Clyde 2116 P 3 00 2 
3-Sths No.1 & 2-0t } 09 « 
3 00 ” 
| Oo 0 nes 
! v0 e 
1130 3 
1190 ,, 
. W.,nom.. i 66, 
Welsh Forge Pig (all owe Sekioeh ees ap 26 ,, 
Mine), at the Port.. be sad wport, ls. pr bx. less _ o 
Acadian Pig, Charcoal.. 8150 ,, Do. at L’pool, 6d. i 
Scotch } » int s CANADA, Pi 13 00 2 
London pr 3100 » | QUIeKSILVE 0 20 f 
Rais may be bought at from £6 to £6 5s. for cash payment. 
Scorcu Pig tro The market continues dal!, with buyers 52s sellers 







52s. Gd. for cash, and 54s, is asked for three months open, for mixed num 
G. M. B., f. 0, b., at Glasgow. The shipments for the week ending the 16th 
inst., were 14,000 tons, azainst 8,500 tons the corresponding date last year, 
In the stock on warrants there is but little alteration. 

SPELTER continues dull of sale, and has declined to £24 15s., at which 
good brauds may be bought easily. 

CorreEr is less in request, 

LEAp is inactive. 

‘11n.—English was reduced £4 per ton on the 15th inst, 
are Without alteration 

Tin PLares.—The demand is not so good for this article. 

MOATE AND CO., Brokers, 
65, Olid Bruad-street, London, 


Banca and Straits 
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The docks at Liverpool cost £1,000,000, and £2 13s, 4d. per cent. was 
paid for the engineering expenses, plans, and everything else. In | 
addition to these per centages, they had had other engineering ex- | 
penses to the amount of £4,600 within five years. They had three | 
chief engineers, but he thought the offices might be consolidated. The | 
motion was seconded and carried. | 

The contract for the building department of the Stockton baths 
and washhouses has been taken by Mr. Bowron, of that town. | 
Tie amount of the contract is £1,340. 
at Manchester has purchased a site for a large foundry upon the Cliff 
House Estate, West Hartlepool, where about 500 hands will be em- 
ployed. It is also stated that some improvement in the demand for 
iron has taken place in South Durham, and arrangements have 
been made for the immediate “ blowing-in ” of two furnaces at Cargo 
Fleet, and three at Eston, in the Middlesbro’ district. There is still 
a brisk demand for coking coals for shipment, and most of the 
collieries producing that particular class of coals are kept constantly at 
work. There are now 64 ships building on the river Wear, which give 
enployment to 500 journevmen carpenters and 900 apprentices. Of 
the 64 ships on the ways 16 are sold. The wages of the men at pre 
sent are four shillings per day. The ships, with one exception, are all 
of wood, Mr, Laing, of Deptiord, being the only builder who constructs 
of iron, 

Ihe committee to whom the Stockton and Darlington and Durham | 
and Cievelend Railway bills were referred, have reported that the 
preamble of the Stockton and Darlington bill has been proved for the 
Redcar extension to Saltburn, that the preamble of the Durham and 
Cleveland Bill has been proved fora line from Guisbro’ to Skiningrove 
only, but they shall not make their line from the Hartlepool line to 
Guisbro’—that there shall be no bridge, nor no ferry, and no Staithes 
branch. The expenses of the committee have been estimated at up- 
wards of £800 per day for twenty-one days. ‘The promotion of these 
bills cannot have cost the two companies less than £20,000. 
ignor Raffaelle Monti, to whom the execution of the equestrian 
statute of the late Marquis of Londonderry has been entrusted, has 
exhibited the small model of the statue in the New Town Mall, 
Durham. ‘The model is spirited ife-like. 

The Sheffield Independent —“ Although we notice but little 
change in the general aspect of commercial affuirs, there are continued 
manifestations of improvement in several of our local trades. Orders 
from America come rather more freely for steel, files, and cutlery. 
For certain kinds of table knives there is a very brisk demand; and 
in this branch of manufacture many workmen are fully employed. 
The Russian houses have lately been extremely busy; bat their sea- 
son has reached its height. The country trade is flat. 
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Tue KEeNstnGTon-GORE Estatrre.—Some correspondence has taken 
place between the Royal Exhibition Commissioners and the Lords of 
the Treasury in reference to the Kensington-gore estate. The com- 
missioners on the Ist of May informed their lordships that the position 
occupied by them in relation to the Government has tended seriously 
to interfere with the prosecution of their plans for the advancement 
of science and art, as originally set forth, and they expressed their 
readiness to repay to Government the whole of the sums advanced by 
Parliament towards the purchase of the Kensington-gore estate, 
amounting to £177,500, the whole of the estate to be made, in return, 
the absolute property of the commissioners. To this proposal the 
Treasury, on the 11th of May, graciously acceded; so that the con- 
nexion between the Royal Commissioners and the Government will be 
forthwith dissolved. A bill has been brought in to give effect to this 
arrangement. 

Tue CeyLon.—The most recent addition to the steam fleet of steam 
vessels which have been constructed for the service of the Peninsular 
and Oriental Steam Packet Company was launched on Saturday, 
from the building vard of Messrs. Samuda Brothers at Poplar. The 
name of the vessel is the Ceylon. Though inferior in point of size 
to the Himalaya, and some of the steamers in the employment of the | 
company, she yet is constructed upon a large scale, her dimensions | 
being :—Length on deck, 300 feet; beam, 41 feet; depth, 29 feet; 
burden, 2,376 tons; displacement at load line, 3,200 tons. She is of 
450 horse-power, and is destined for the Indian service. The pre- 
parations for launching her were in progress at a very early hour on | 
Saturday morning, and were unfortunately attended by an accident 
which proved fatal to an apprentice, named Jolly. Shortly before 
2 o'clock it was announced that the necessary preparations had been 
completed. Miss de Salis, whose brother is one of the directors of the 
Peninsular and Oriental Company, stepped forward, and in accordance 
with the prescribed form named the vessel the Ceylon. A few moments 
| aftershe was launched she was‘towed into the West India Docks, where 
| she will undergo the necessary operations for her completion. 




















The Newcastle Journal says it is reported that an enterprising firm - 


| him all the information in his power. 
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Sream Coa.—It is stated that the Welsh coal-masters are about 
to challenge the Newcastle coal-owners to a test of the steam-gene- 
rating powers of the two kinds of coal, in order to ascertain which is 
really the best for steam purposes, It is said that they contemplate 
finding the coal for a voyage from Liverpool to New York and back 
for a first-class steamer, and to challenge the men of Newcastle to do 
the same, the same steamer to be used, each party appointing their 
own engineers. Of course there will be no alteration in the furnaces 
or machinery of the vessel. The Newcastle men have shown, by a 
series of scientific experiments, that their coal is the best for steam 
purposes, but the Welshmen are confident of the powers of their coal, 
hence the idea of a thorough test. 

Lapy Frankiry.—Among the passengers by the Madinina from 
Tunis, on Wednesday, was Lady Franklin, wife of the celebrated 
Arctic navigator, Sir John Franklin, whose fate, as well as that of 
his intrepid companions, is still a matter of mystery, which, perhaps 
may before long be cleared up by the private expedition, fitted out 
some months ago at the cost of his afflicted lady, after a refusal of 
further assistance in this respect from the Admiralty. Her ladyship’s 
health being impaired, she is revisiting on these shores friends and 
scenes hallowed by memories now sacred to her, when Sir John 
Franklin, in command of a ship of war, was attached to this station. 
We believe it was in her Majesty’s ship Rainbow that Sir John and 
Lady Franklin were well known in Malta. In the month of October 
next intelligence is expected of the expedition sent out by that 
devoted lady, a “forlorn hope” to find some traces, in the dreary 
Arctic region, of the living or the dead. Every kind and respectful 
attention has been paid to Lady Franklin by our kind-hearted and 
noble commander-in-chief, Lord Lyons—one in every way experienced 
to sympathise with such devotedness and such afiliction. Lady 
Franklin left for Athens on Saturday.—Jalta Times. 

Tue New Screw Sreamer Norrnam.—A trial trip of this vessel 
was made on Monday, the result of which was very successful. On board 
were Messrs. Lake and Hughes (Government surveyors from London) ; 
Messrs. Murray and Rubie (surveyors to the Board of Trade) ; Captain 
Patey, R.N., Admiralty Superintendent of Packets at Southampton ; 
Mr. James Allan, one of the directors of the Peninsular and Oriental 
Company; Dr. Beattie, Captain Engledue, Mr. A. Lamb, Messrs. 
Summer and Day, &e. The Northam boilers are upon Lamb and 
Summer's patent. This vessel has been built and fitted out entirely 
at Southampton, all the shipbuilding and engineering wors having 
been executed by Messrs. Summer and Day, and the decorations and 
gilding by Mr. H. J. Buchan. Her bottom is coated with Peacock 
and Buchan’s patent composition. Her draught of water is 16 feet 2 
inches forward, and 18 feet 1 inch aft. She ran the measured mile in 
Stokes Bay four times, with the following results:—First mile, 
4 min. 42 sec., 12°766 knots per hour; second mile, 4 min. 11 sec., 
14°343 knots; third mile, 4 min. 54 sec., 12°245 knots; fourth mile, 
4 min., 15-000 knots; giving an average speed of 13°588 knots, or 15} 








statute miles per hour. 
Tue Fiurny Sratre or tHe THames —In reply to a question put 
by Mr. Mangles, in the House of Commons, as to whether the Com- 


missioner of Works intended to take any steps with regard to the 
present state of the Thames, Lord J. Manners said, that her 
Majesty's Government had nothing whatever to do with the state of 
the Thames; that by a recent Act of Parliament tie whole jurisdic- 
tion over it has been committed to the Metropolitan Board of Works, 
and that Government could only exercise a sort of veto upon any 
plan which they may propose for its purification. No scheme which 
they may propose for its purification can be carried into effect unless 
it has received the approbation of the Chief Commissioner of Works. 
All he could say was that up to the present moment he had not 
received any scheme from the Metropolitan Board of Works to which 
he could give his assent, or from which he could withhold it. He 
further stated that it might be satisfactory to know that in his 
individual capacity he was now serving on a committee which has 
been appointed for the purpose of investigating some scheme for the 
purification of the Thames. When the researches of that committee 
terminate it would be open to the hon. gentleman (Mr. Mangles) to 
ask him ary question with reference to the subject, and he would atford 
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ON THE PRINCIPLES AND PRACTICE OF CIVIL 
rae » ENGINEERING. 
A COURSE OF LECTURES DELIVERED AT THE ROYAL ENGINEER ESTABLISHMENT 
FOR FIELD INSTRUCTION AT CHATHAM. 
By Henry Conybeare, F.G.S., M. Inst. C.E. 

LECTURE IL.—ON THE “LAYING OUT” OR LOCATION OF 

ROADS OR RAILWAYS, AND ON THE DETAILED OPERATION 

OF A ROAD OR RAILWAY SURVEY. 

(Continued from page 456.) 

Many errors occur from the level of the staff * being altered 
by the staff-holder in the process of turning it. To obviate 
this, experienced levellers are in the habit of making the staff- 
holder carry with him a bit of flat stone, to place under the staff 
wherever he sets it up; but this is a clumsy expedient. The 
tripod figured in Sims’ work on Levelling should always be 
substituted—in fact, no levelling operation of any moment 
should be carried on without it. 

he most convenient forin of levelling field-book is a small 
thin octavo, with one page ruled in seven columns, as follows : 
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and the other headed 
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and left uncolumned for remarks. 

The most convenient form of survey field-book is the same 
size as last, but ruled in half or quarter-inch squares, which 
enables it to be kept approximately to scale, without any extra 
trouble whatever ; and thus conduces to neatness, uniformity, 
and intelligibility. 

To return to the parliamentary surveys and sec- 
tions. The work should always be plotted the same 
day, in order that any discrepancies it presents 
may be then and there investigated and rectified. 
Every inclosure or property included in the survey 
is referred by number to a book of reference, con- 
taining the name of its reputed owner or occupier ; 
which book is prepared by a clerk accompanying 
the surveyor. This book of reference is ruled 
in five columns, headed— No. on plan—Descrip- 
tion of property—-Owners or reputed owners— 
Lessees or reputed lessees —Occupiers. 

When the plans, sections, and book of reference 
are complete, they. are: taken to the office of the 
engineer-in-chief, where, after a careful examination 
of the sections, of the numerous cross sections, and 
of the levels of the roads crossed over and under, 
the centre line of the railway is laid down on the 
plan, the curves being put in by wooden or metallic 
segments of circles of various radii, kept in sets 
in the office for the purpose; and the gradients 
of the formation level are adjusted to the ground 
line of the section, so as to unite the easiest incli- 
nations and curves with the least possible alterations 
of the natural surface; the embankments being 
kept about. ten per cent. in excess of the cuttings, 
to allow for the loose packing of the earth in the 
former. 

Limits of deviation must be marked on the sur- 
vey, usually about 100 yards on each side the 
centre line, and 10 yards in a town; and cross 
sections must be shown on the scale prescribed for 
the purpose, showing that the enactment of stand- 
ing orders relative to every road crossed by the line, 
over or under, have been complied with. These 
limits of horiaontal deviation, so laid down on the parliamentary 
plans, may not be exceeded except by consent of all parties whose 
jnterests would be affected ; and the vertical limit of deviation 
from the profile of the parliamentary section is restricted to 5 
feet, unless by similar consent of all parties concerned. 

“Regarding road bridges the enactments are as follow :—That 
ete the surface of a turnpike road is altered, its inclination 
must not be rendered steeper than 1 in 30, or that of a public 
Magé-way steeper than 1 in 20, or that of a private carriage- 
vay steeper than 1 in 16. That a bridge over a turnpike-road 
should be at the least 35 feet in the clear, and not less than 
16 feét.in height for a space of 12 feet in width ; a bridge over a 
public carriage-way not less than 25 feet clear, and 15 feet high 
for a space of 12: feet ; in each case the springing of the arch not 
less than 12 feet; the width of a bridge over a private road must 
not be less than 12 feet, or its height for a space of 9 feet be less 
than 14 feet... 

The plans, sections, and book of reference, being prepared in 
accordance with the standing orders, are lithographed, printed 
copies‘ aecompanied by notices being deposited and served at the 
offices of thé clerk of the peace and parish clerk in every county 
or parish traversed ; notices are also sent to the reputed owner 
or occupier of évery property interfered with. These deposits 
must be made and these notices served prior to December 15th ; 
and, fifteen days earlier, copies of the plans, sections, and book 
of reference must be deposited at the Private Bill Office, with 
both Houses of Parliament, the Board of Trade, and with the 
Admiralty also, if any tidal navigation interests are affected. 
They will be examined on standing orders in February, and taken 
into consideration in committee the ensuing March ; but notice 
of any intended opposition must be given seven days before each 
stage of the proceedings. 

At the same time all the works incidental to the construction 
of the line in accordance with the deposited plans aud sections, 
must be designed and estimated for, and the engineer must be 
in a position to satisfy the parliamentary committee, either b 
tender of some respectable contractor or otherwise, that the win | 
can be really executed within such estimate ; and to prove that 
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*The illustration of Mr. Conybeare’s staff is given above, the description 
will be found in the preceding chapter, 





shares to the extent of three-quarters of such estimated amount 
have been actually subseri for} and that the project enjoys 
local support. The estimate must be deposited. with the sub- 
scription contract, by December 31st ;—and by January 15th, 
asum amounting to 10 per cent. of the subscription must be 
actually deposited with the Accountant-general of the Court of 
Chancery, to be forfeited if the line be not proceeded with. The 
act gives powers for borrowing the remaining fourth of the 
capital, as soon as the whole share capital is subscribed for, and 
half paid up and expended. 

The Act being obtained, the next step is the preparation of 
the contract surveys. The operations and establishment required 
for these are much the same as in the parliamentary surveys, 
but they are executed with greater care and minuteness, and 
plotted to a larger scale. And on one copy of such contract plan 
the quantity of land required for the purposes of the undertaking 
from each individual property are very carefully marked out, 
measured, and distinguished by different colours. Such plan 
is called the land plan, and tracings from it are sent to each 
owner and occupier affected, with a notice to treat, which should 
he decline doing, or should the parties be unable to agree, its 
value is assessed by a special jury. 

The operations incidental to the final elaboration of the laying 
out of the line, or of the “ fitting of the line to the ground,” 
have been thus described :—‘‘ After the act is obtained, and 
previous to the final setting out of the centre-line, the engineer 
will have to exercise ail his judgment and experience in making 
improvemeuts and economising the construction of the works, 
by deviating, more or less within the limits of deviation, from 
the centre line previously laid down.* The first step towards 
effecting this will be a cursory examination of the ground, with 
plan and section in hand. He then forms a rough idea of im- 
provements to be carried out, which may consist in diminishing 
the quantities of excavation, or a more correct balancing of the 
cuttings and embankments (keeping in sight what may be 
required as regards approaches for roads to be raised or lowered), 
the shortening of a tuvnel or a viaduct, or reduciug the latter 
in height; diminishing the expense of heavy bridges, by alter- 
ing their sites; avoiding expensive properties, if possible, or 
avoiding severance of large and valuable fields. All these matters 
require a most careful investigation ; the parliamentary plan 
determines the total cost only, and it is surprising how much 
may be saved from this by a patient examination of all the con- 
ditions and circumstances of the case. 

“The engineer making his notes as he proceeds along the pro- 
posed line from beginning to end, and carefully. recording all 
observations then and there, as they are made, giving particular 
attention to the all-important subject of drainage, determines on 
the cross sections he requires. These are always the better for 
being referred to the general datum line of the whole work. 
From these cross sections he re-adjusts the curves vn his plan, 
and the gradients on his section. He finally determines the 
course of the line, and at the same time to a very great extent 
its merits or imperfections.” t 

At the same time the designs for the bridges and other mecha- 
nical structures incidental to the work should be thoroughly 
elaborated, so as to minimise their cost of construction as far 
as possible. 

The centre line and side widths are now to be staked out : this 
is usually done by the assistant engineer who is to have charge 
of such particular portion of the line during its construction. 
The stakes are driven at intervals of a chain or two chains apart 
(66 or 100 feet, according to the chain employed), when the line 
is straight and when the line is curved at more frequent intervals 
determined by the radius of curvature ; the line along which they 
are driven being taken up from the centre line laid down in the 
contract plan by measurements to the corners of fields, bench 
marks, and so on. 

There are on the table several examples of parliamentary and 
contract surveys for railways and water-works ; and also of the 
“quasi” parliamentary plans and sections, and book of reference 
of the first regular railway survey executed in India (in the year 
1845), which I shall describe in some detail, because it was inuch 
less elaborate in its arrangements than an English railway. The 
survey was carried out by the author, with only sapper and 
miner assistance, and therefore affords a good model of sucha 
survey as would generally suffice in India or the colonies for a 
second-class railway, or a first-class road or canal survey, executed 
with such an establishment as might always be improvised from 
materials on the spot. 

The engineer who conducted this survey, having to organise 


. the staff required from materials on the spot, purchased the dis- 


charge of three soldiers, one in the sappers and miners, and the 
other two men in the artillery and cavalry, who had partially 
gone through the sapper and miner course. The sapper and 
miner was entrusted with the [ine pee of the plan, another 
became a rapid and expert leveller; and the third was taught to 
lay out curves, and to act as:general assistant in the field. A 
native draughtsman for copying and reducing the plaus and sec- 
tions; a native clerk for keeping the book of reference ; three 
sets of chainmen, and surveying Lascars, and gangs of axe-men, 
varying in proportion to the nature of the country (whether 
thickly wooded, or otherwise) completed the establishment. 

The mode in which the survey was conducted was as follows :— 
the engineer in charge, after determining by reconnaissance, as 
befove described, the general course of the line, and the situations 
of the fixed or ruling points, proceeded to determine aud range out 
the exact course of the centre line with a powerful transit tleode- 
lite, which with strong parties of axe-men to clear the way 
enabled him to keep sufficiently ahead of the surveyor and 
leveller to. determine by means of numerous: cross sections the 
best allocation for the centre line of the railway, which line was 
marked on the ground by frequent stakes ; the curves being also 
ranged out by his assistant, and similarly marked out, and the 








* On the Importance of Saving Distance in laying out a Railway. 

From the great cost of the superstructure of a railroad, and the continually 
increasing expense of keeping it in repair, it is highly desirable that it should 
be as straight, and, consequently, as short as possible. 

As the earthwork of a railroad costs almost nothing for repairs, while those 
of its perishable superstructure.are very great, and. proportioned to its 
length, as is also the cost (in fuel, wages, and wear and tear of the engines) 
of running the read, it will be often advamtageous to make large expendi- 
ture for the former elemeut of cost, in orderto lessen the iength of road, and, 
consequently, the annual expenditure of the latter. 

Suppose the total cost of a railruad to be £6,000 per mile, the interest of 
which is £360, and the expenses ofvengines also £200 per mile, the total 
amount of expense will then be £760, the interest of £12,400, which sum 
might profitably be expended to shorten the road ove mile, or £2 88, to 
shorten it one foot in length. Ifthis single foot gained was the only result ot 
a day's labour ot a locating party, it would be a satisfactory equivalent ior the 
expenses of such a day's work. 

On these grounds a short route, which bas the faults of steep grades and 
eurves of small radius, may profitably receive an outlay of capital upon it for 
the purpose of lessening these defects. equivalent tu the cost of the dil- 
ference of disiance between it and a longer sine which has better grades and 
curves. 

From these considerations it is also seen that a line ought not to diverge 
from the direct course between its extremities, and thus increase its distance, 
for the sake of the trade of a small town, tor whose benefit the time and fare 
of all the passengers and freight on the whole line would thus be taxed. It 
would be preferable to make a rae the town,—-GILLESPIE, 
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angle formed by the intersection of their tangents was carefully 
determined ; the whole course of the centre line of the road bei 
rendered palpable by the abundant use of whitewash, carried 
for the purpose, and all obstacles cleared from such line to facili- 
tate the operations of the surveyor and leveller, who followed 
close after : the first using the centre line thus plainly laid down 
on the ground as the base line of his survey, and the second 
taking a detailed section along it. The line was chained three 
times over the same day, and any discrepancy in measurement 
was immediately investigated and corrected; each day’s work, 
both plan and section, was plotted the same afternoon, to a scale 
of 400 feet horizontal and 40 feet vertical, on squared paper, and 
then handed over to the native draughtsman to reduce to one- 
quarter the scale, or 1,600 feet to the inch, on squared or section 
paper, a quarter the scale of the first ; from which reduced plans 
and sections a tracing was made on tracing transfer paper, and 
so put on the stone, The lithographic plans on the table were 
tlus prepared. 

In this way a railway survey of upwards of sixty miles in length, 
over very rugged and intricate country, was marked out on the 
ground with stone posts set up at frequent intervals,—all the 
earthwork calculated by tables,—all bridges and mechanical 
structures designed and estimated for,—and the whole work got 
ready to let to contract in five months, at a total cost not exceed- 
ing £750, or under £13 a mile, a sum that it would be always 
worth while to expend in elaborating the laying out and design- 
ing the mechanical structure of any important road. 

NEW INDIAN PATENT LAW. 

Tue following article on the Indian Patent Law, which was 
lately disallowed, but which has now been reproduced, appeared 

in the Engineers’ Journal, for the 1st May, published in Cal- 

cutta :-— 

Everyone interested in the arts and manufactures of India will 
hail with delight the reproduction of the Patent Act lately dis- 

allowed, We have already recorded our opinion that the Patent 

Law will be a fertile source of revenue to the Government of 
India, and the mere fact of the stamp fee being only ove hundred 
rupees will cause a rush of patents to this country. Patentees 
in England finding the cost of an Indian patent so small, will, if 
they think their invention valuable (and what inventor is there 
who does not !) as a matter of course secure their patent for 
India as they now almost habitually do for the colonies. We 
anticipate great things from the Indian Patent Act. It will stir 
up new manufactures in this country which no one ever thought 
or dreamt of before. It will cause an influx of inventions and 
improvements which will prove beneficial alike to the inventor 
as to the public. It will stir up the spir.t ot progress, which, 
instead of creeping along at the slow, s..i-like pace it has 
hitherto been wont, will now dart forth a‘ express speed. The 
talent of England, as exemplified in th improvements and 
inventions at home, which have been amo .. the primary causes 
of England's greatness, will now find a nt in this country; 
because when men see that the work of tucir brains will be pro- 
tected out here, they will have an interest and an object in 
pushing forward their inventions which they had not before. 

The principal alteration in the Act is at Clause 16, wherein it 
is stated that—“The importer into India of a new invention 
shall not be deemed an inventor within the weaning of this Act 
unless he be the actual inventor.” We question the policy of 
this alteration, and we should like to know how the English Act 
runs on this point. We have not a copy by us for reference, but 
we suggest the advisability of a comparison with the Clause in 
the English Patent Laws before passing the proposed Indian 
Clause as it now" stands. We know that, however the English 
Law may be worded, a very liberal translation is allowed to the 
meaning of the Act. 

Those who have already been granted petitions and filed speci- 
fications under the old annulled Act will be glad to learn that a 
clause has been inserted to protect their interests. So far as 
they are concerned all transactions under Act 6, of 1856, remain 
as if the Act had never been disallowed, with this advantage to the 
inventor—that the fourteen years’ exclusive privilege will date 
from the passing of the new Act instead of the old one. The 

clause on this point, No. 35, runs thus :—“ Act 6 of 1856 shall be 
of the same force and effect in respect to every petition and 
specification filed under the provisions thereof before the Act 
was repealed, and in regard to all proceedings consequent thereon 
or in relation thereto, and for the purpose of everything done 
under that Act while it continued in force, as if previously to the 
passing of the said Act the sanction of her Majesty to the passing 
thereof had been obtained and signified in pursuance of the 
statute passed in the seventeenth year of the reign of her 
Majesty, entitled an Act to provide for the Government of India, 
and as if the said Act had not been’ repealed ; save only that the 
term of fourteen years in Section 4 of the Act first mentioned, 
shall be computed from the time of the passing of this Act 
instead of from the time of filing the specification, and that no 
exclusive privilege shall cease to have effect by virtue of the pro- 
visions of Section 16, if the invention be put in practice in India 
within the period of two years from the time of passing this Act.” 

On the whole, we consider the bill as very simple, and from all 
appearances there is no doubt that, in the working of it, it will 
be found extremely so. There are to be no such embarrassments 
as Rolls Offices, Petty Bag Offices, fees to chaff waxes and deputy 
chatf waxes, with a number of other officials with equally absurd 
titles, all of whom lightened the unfortunate inventor's purse at 
every interview. Happily, all these impositions’ which encum- 
bered the unfortunate inventor in England, driving him some- 
times almost mad with disgust and impatience, have been swept 
away, and the road to the Patent Office is plain and straight- 
forward, easily to be discovered and trodden by all. The framers 
of the Indian Patent Law are certainly entitled to all praise at 
the outset for making the path so clear and easy. As soon aa 
the new bill has received the sanction of her Majesty and becomes 
the law of the land, we shall carefully watch its working, and 
steadily oppose all attempts to embarrass inventors. We shall 
further give accounts of every specification filed, illustrating 
those specially deserving of notice. 
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Foreicn Jorrincs,—A Berlin engineer has invented a new 
bullet-casting machine; it can be easily worked: by two men, the 
consumption of fuel is small, it is easily carried about, and can turn 
out 4,000 Minje rifle bullets (conical with a cup at the bottom) in one 
hour.—A telegraphic despatch, received at Naples, announces that 
the electric cavle between the citadel of Messina and the new fort of 
Meggio, in Calabria, was successfully sunk on the 4th of this month.— 
In boring an artesian well in Stockton, California, the borer struck a 
red wood stump, 350 feet below the surface of the ground, and more 
than 250 feet below the level of the Pacifie Ocean.—A short time 
since the largest raft of timber that ever floated on the Mississippi 
left the mouth of Black River, near Lacrosgee, Wisconsin, bound to 
St. Louis, Mo. It was manned by twenty-four “red shirts,” and 
measured 560 feet in length, 200 feet in width, and contained fully 
1,000,000 feet of lumber. The deck load consisted of 250,000 feet 





lath and 250,000 shingles. 
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THE PRESENT STATE AND REQUISITE IMPROVE. 
MENTS OF THE RIVER LEA. 
(Continued from page 439.) 

THE REPORT OF THE ENGINEERS TO THE ESSEX COMMISSIONERS. 
Arrer their summary (which we have already quoted), these 
Engineers go on to give us the extraordinary revelation that 
“The result of our survey is a decided opinion that the above 
evils may, to say the least, be very much reduced, and the 
worst of them entirely remedied, by the removal of the various 
obstacles that now obstruct the water in its passage to the outlet 
which was made at Bromley by the trustees of the river Lea. 
This outlet consists of three openings, each eighteen feet in the 
clear with stone piers between them, of which the sills are laid 
nine feet six inches below Trinity high water ; the whole being a 
very creditable work, and amply sufficient, if proper advantage be 
taken of it.” The italics are our own. ; 

After what we have already written with regard to “ this 
outlet,” it would seem almost insulting to the mass of our pro- 
fessional brethren, and even of our other readers, to do more 
than quote the above “decided opinion” of these engineers ; 
suffice it, therefore, to say that the “outlet” to which they 
allude is merely that afforded by the half-locks at the Four 
Mills, thus bolstering up the hallucination of the memo- 
rialists and neighbourhood with regard to their fabulous 
passing-power, and without so much as noticing its possible 
augmentation by a use of the fourth lock. Had they taken the 
trouble to refer to the generally respected, and at least ordi- 
narily competent engineer by whom “this outlet” was de- 
signed and executed, we have no doubt that he would at once 
have candidly undeceived them as to its ability to pass any such 
floods as that of last October. 

Without so much as glancing at the present state of Bow 
Creek, or mentioning it as sufficient or insufficient, Jet alone 
suggesting improvements as possible, desirable, advisable, or 
necessary, as we have done, they go on at once to detail “ the 
steps that presented themselves to them” towards “ reducing the 
evils and remedying the worst of them,” the first of which, “ com- 
mencing with tlie vutlets,” they state to be passing the waters to 
an impossible outl +: Lough “an enlargement of the compensa- 
tion weir” between the Lea and the Three Miils head. 

This enlargement they “ propose” to effect by attaching “to 
the north end of it a length of 60 feet of the same height ; but, 
in place of this addition being solid, to” make it by transferring 
a dozen of the twenty iron sluices, which we deccribed on page 
353 as forming a tumbling bay into the head of Bow Creek. 
These sluices, they say, “ would beclosed, excepting during times 
of flood, when they would draw the water from the Three Mills’ 
rivers.” This reminds us very forcibly of our friend Punch’s 
description of Mrs. Partington, with pail and pattens, mopping 
up a high tide at Brighthelmstone. On page 353 we stated that 
the twenty sluices together only “ ought to be capable of passing 
about 110,000 cubic feet per minute,” which would nearly give 
66,000 feet as the complement of a dozen of them. But our 
calculation was made for low-water, when their present tail 
would be almost perfectly clear ; so that even this small amount 
would be rather considerably reduced when they came to be 
laced at the end of this weir, with the River Lea running 

rimful right across their tail. This proposal is, however, so 
far useful as to afford additional evidence of the correctness of 
our averment on page 431 (4th current), of “ the necessity for an 
immediate supply of further gate-power at The Three Mills,” 
in which, however, we observe that we omitted to state that, 
as through the present gates so through any new ones, the 
discharge must be direct into the head of Bow Creek. As we do 
not wish to be unnecessarily severe, we may suggest that it is 
just possible that the fact of the owner and occupier of The 
Three Mills being a member of the commission by whom these 
geutiemen are employed may, in some measure, account for 
this futile fantasy. But neither can we leave this “ step” 
in the report without noticing the outrageously garbled 
statement of the “purpose” of this weir, which in reality was 
put in by the Navigation Trust simply because they required an 
overflow or waste weir in this locality, which they did not 
ssess before, and which they placed in its present position 
use, whilst it would suit their requirements as well in that as 
in any other, it would also afford a most valuably increased 
supply to the Three Mills head for tbeir daily operations, and 
80 compensate them for the erection by the Navigation Trust 
three or four years previously of the lock (by Marsh-lane Bridge, 
near the Pudding Mill) commonly called “ Hunter’s Gates,” and 
which deprived them of a considerable portion of their previous 
head- water. 

The miniature iron bridge at the Three Mills seems to have been 
unworthy of their attention ; as also the possibility of their being 
able to get, without interruption or check, the whole of a Lea 
flood through a bay of little more than thirty-eight feet in width, 

We next come toa farrago of nonsense about “ the private 
timber bridge between the Horsepond and Tommy Lee’s Sewer 

+ « « and another opening - in addition 
to the present two openings chat cross the way to the Waterworks 
Mill,” certain alterations in which they state, “ with an effectual 
cleansing of the sewers and ditches to the eastward of the Horse- 
pond, would afford great relief to the low lands on each side of 
Channelsea River,” &c. Now, inasmuch as the legitimate pur- 
pose of these two sewers is merely to drain about 120 or 130 
acres of land belonging chiefly to the Carpenter's Company, it 
would “ puzzle a conjuror” to discover whence they derive this 
fictitious importance, unless indeed it be that the owners wish to 
have their own work done at the public expense. 

As no culvert of any kind passes wader, over, or through the 
Channelsea River, except a ten or twelve inches pipe into “ The 
Great Tommy Lee” from “The Jackanapes Sewer,” it is 
obvious that the “lands on each side” could not be 
relieved ; and although it is strictly true that all these lands 
“ during the late flood were several feet under water,” yet this was 
occasioned solely by the insufficiency of bridge and gate-power to 
pass he water from the legitimate channels, which consequently 
overflowed on to these low lands, so that their inundation was an 
unnecessarily abnormal condition which could not have obtained 
had the bridge and gate-power been sufficient, and which, in the 
absence of this, no alteration or improvements in their beds, cul- 
verts, bridges, or ditches, could prevent or modify ; though they 
might enable the accumulated water to drain off them a little faster 
when that in the river channels began to abate after the efflux of 
a flood from the upper portions of the valley. Independently, 
however, of the defective state of these sewers and their mouths, 
a stopping of planks, which had been purposely put in long 
before to pen up the water in the ditches for irrigation or some 
similar object, was allowed to remain during a great portion of 
the October flood, and doubtless very much impeded the outflow, 

as the memorialists asserted. This outrageous breach of duty 
by the Marsh Bailiff or his assistant has again been committed, 
the planks being in at this moment ; so that should we be visited 
this summer by a thunderstorm, similarly sudden, violent, and 
extensive to that of July, 1854, the whole of the ground drained 
by “ Tommy Lee's sewers” will be overflowed by water, carrying 


in solution and suspension such a mass of filth as will completely 
and effectually destroy all upon which it may be deposited, in- 
cluding a number of gardens. This ought, unquestionably, to be 
put a stop to; or, if allowed, should be effected by a properly 
constructed sluice, which could be drawn in case of need ; 
whereas the greater the hurry and necessity for drawing loose 
planks, the greater the likelihood, indeed, we might almost say 
certainty, of their getting jammed. We ought, perhaps, to add 
here that as the whole flow proper from this land, even under 
such a rainfall as that of last October, could not exceed 500 to 
600 cubic feet per minute, the extensive works proposed for it 
by those engineers contrast strongly and strangely, almost ludi- 
crously, with the peerlessly pigmy provision which they have 
proposed as “an amply sufficient outlet ” for the torrent from as 
many thousands of acres as there are days in a year. 

These engineers next refer to a well-known “narrow neck of 
land called “ No Man’s Land,” but only for the purpose of postpon- 
ing its consideration, their object inwhich does not appear; and 
thence they proceed whither “at about a quarter of a mile higher 
the tidal flow of the Waterworks River terminates at what were the 
Temple Mills.” Their observations with regard to the removal 
of the obstructions at the site of “ what were the Temple Mills,” 
it affords us much pleasure to be able cordially to endorse in so 
far as they go, having made a somewhat similar suggestion on 
page 395; but we must amplify them much when we come to 
treat of this part of the river, as we fear the scale on which we 
shall deal with these obstructions will be very different to that on 
which, to be consistent with their report, they must give details 
for the treatment of them, as at present they have only bound 
themselves by a general proposition of principles. 

Again passing “ No Man’s Land” as if they were afraid of it, 
they mizzle down to Channelsea Bridge to recommend altera- 
tions with which we have again to differ from them toto clo, 
as they return to their micrometer standard. This is evident, 
notwithstanding that they have not given any dimensions for 
their recommended enlargement of ‘“ the waterway of Channelsea 
Bridge,” because they immediately express their wish “to pre- 
vent so much water coming down the river towards Stratford as 
now does, by making an opening with sluices at “ No Man’s 
Land” . . . to be drawn during floods, so as to pass a portion 
of the water out of the Channelsea River into the Waterworks 
River, and thence into the old River Lea through Bully Fence.” 

Here is Dame Partington at work again with inefficient means 
applied in a wrong direction. On page 395 (May 2st) our 
readers will find the present state and requisite im- 
provements of the Channelsea Bridge fully treated of, 
from which, were we at all disposed to deviate, it would 
most assuredly be for the purpose of recommending still more 
extensive and efficient facilities being afforded for the passage of 
the utmost possible amount of water through the Channelsea 
River, as through the other channels; and it is for this reason 
that we so cordially join in the recommendation which they give 
of the removal of “ what was the wheel race and the waste water 
course,” by which, as they correctly state, ‘‘a head is kept up 
and the free discharge of the river prevented.” Now, if these be 
really their opinions, viz., that in spite of the present obstructions 
at “what were the Temple Mills,” “so much water” comes 
down that it is desirable “to prevent” it for the future; and 
that, in order to send them to “the outlet’ at the Four Mills, 
which they deem so “amply sufficient,” the flood waters ought 
to be repassed *‘ into the old river Lea,” from which, on account of 
the greater directness of the Temple Mills stream, they have 
originally diverged—why not simply “remove the sho Is and 
other deposits . . . in the old river ” from Temple Mills 
Point downwards? and shut out entirely from the Channelsea 
River the water which would pass through “ what was the wheel 
race aud the waste water course,” by closing, either permanently 
or during floods only, the two connexions already between the 
Waterworks River and the Channelsea River at Temple Mills, 
about 250 yards above “ No Man’s Land,” which connexions are 
considerably larger than the sluices by which they propose to 
return the water and also than the Bully Fence ; more especially 
as such “a very large body of the upland waters from Leyton 
Level passes” into the Channelsea River a little below Temple 
Mills. 

By thus closing these two connexions or cross-cuts between 
the Waterworks and Channelsea Rivers, which cause a split of 
the water, the Waterworks River would have its commencement 
and supply at the old Temple Mill tail, whilst the Channelsea 
River would begin at the overflow weir, or tumbling bay, above 
the mill site, which would effectually accomplish the object they 
have in view. We must not, however, be misunderstood here as 
at all identifyine ourselves with any precise mode of dealing with 
this locality until we come to it in its own place in our article— 


it, as it would not give any open communication with the 
Thames, so as to be an assistance during floods, beyond what can 
be had at present by a due attention to the gates. Under these 
circumstances we feel that we may now safely leave this proposal, 
with the remainder of the very jejune production of which it 
forms a part, to the common sense of the memorialists and other 
inhabitants of the district, who, even from what we have already 
written, will be able to “take it for what it is worth.” 

No estimates appear to have accompanied this report, nor is 
there even a hint given of the probable total cost of the whole or 
most requisite of the works they have proposed, or of those from 
which the greatest amount of benefit would be derived, still less 
of what those benefits might be expected to amount to. 


RESULTS OF THE SCIENCE AND ART DEPARTMENT 
FOR 1857. 

THE following summary of the report of the Lord President of 
the Committee of Council on Education has been handed to us 
by Mr. Henry Cole, the indefatigable director of the Kensington 
scheme, for publication :—“ Summing up the general results of 
the action of the lL epartment during 1857, which have been 
detailed in the preceding report, it has been shown that the 
desire of the public to use the facilities offered by the state for 
the study of science and art is greatly on the increase. 

“The various metropolitan museums and exhibitions in 
London, Dublin, and Edinburgh have been visited by 553,853 
persons, being an increase of as many as 186,915 persons on 
1856. The visitors to the Botanical and Zoological Gardens in 
Dublin have been 168,098, showing an increase of 10,222 persons 
on 1856. The circulating art museum has been sent to Stour- 
bridge, Worcester, Liverpool, Glasgow, Paisley, and Dundee, 
and 36,024 persons have consulted it. The various schools of 
science and courses of public scientific lectures have been at- 
tended by 10,372 students. The total number of students 
connected with the schools of art, or under inspection, has been 
43,212, being an increase of 25 per cent. on the numbers re- 
turned in June 1856; whilst the cost of the state assistance, 
from being an average of £3 2s. 4d. per student in 1851, before 
the reform of the schools of design, has been reduced to an 
average of 13s. 1d. per student, the instruction at the same 
time having greatly improved, and the means for study largely 
increased. 

“ Thesuccess of the removal of the Science and Art Department 
from Marlborough House to South Kensington, has been so signal 
as to require some special notice of it. 

“The number of students in the Art Training School at 
Marlborough House during the session ending February, 1856, 
was 292, The number in the month of last March at South 
Kensington was 4(7. 

“ The visitors to the museum in less than ten months have 
amounted to 439,997 persons, being nearly five times the average 
numbers annually that attended Marlborough House. [The 
numbers for twelve months have been 488,361.] The experi- 
ment of opening the museum in the evening has shown that 
this is the time most convenient to the working classes to attend 
public museums. Comparing time with time, the numbers have 
been five times as great in the evening as in the morning. The 
provision of somewhat increased space has enabled the Depart- 
ment to be useful to all the local schools of art, in the circu- 
lation and lending of the articles in the museum, and the books 
and prints in the library. These are no longer metropolitan 
institutions, but are essentially national in their influence. The 
South Kensington Museum is the storehouse of the United 
Kingdom, and every school of art is privileged to borrow from 
it any article that is safely portable. 

“The provision of increased space has enabled the collections 
of art for the first time to be properly exhibited to the public. 
It has also enabled other collections to be made and properly 
displayed, and it has been proved that if space be provided by 
the State, the public are willing to fill it. This is shown by Mr. 
Sheepshanks’ munificent gift of British pictures now properly 
displayed, by the animal collection, the patent collection, the 
architectural collection, the educational collection, and the 
collection of sculpture ; in all of which the objects have been 
almost wholly provided by the public.” 


ProposEp Economic Museum.—A few sections of this museum, 
designed for the instruction and benefit of the working classes, are 
being exhibited and explained this week, at the Royal Polytechnic 
Institution, in Regent street. Oue of the chief objects of the collec- 
tion is to show how mechanics’ institutions, schools, and other 





that is, not further than we have already done on page 395. We 
merely wish to show that there are more certain, sate, efficacious, | 
and economical means of carrying out their own plan than those 
they have suggested at “ No Mun’s Land,” which we are strongly | 
of opinion would either not act at all if Channelsea Bridge were 
altered, or would draw into, instead of from, the Channelsea 
River, because, as we have shown above, no adequate provision is | 
proposed for getting rid of the water when it arrives at the | 
Three Mills. 

We must paraphrase the last sentence of their report so as 
to make it read as follows, viz. “that it will be neces- | 
sary, in order to give full effect to (any) plan, to remove the 
shoals and other deposits’’ throughout the whole length of all 
these st:eams ; and we do not hesitate to give as our “ decided 
opinion” that their present extreme shoalness in many places, 
considering the important office and heavy duty which they 
have.to perform, is a damning disgrace to the Commissioners 
and their officers ; indeed, we cannot help expressing our sur- 
prise at the culpable patience and endurance of the inhabitants 
for so extraordinary a period under the gross negligence and 
betrayal by these functionaries of the trust reposed in them 
We trust, however, that as they have now roused themselves to 
action they will not again rest until these public duties to the 
public are firmly placed on such a footing as shall ensure 
promptly and for the future their immediate and continuously 
efficient and economical discharge. 

Having finished their report, these gentlemen append “an 
abstract of the works recommended” by them, which they place, 
not in the order of their importance, but in that of their report 
‘“‘commencing [from] the outlets,” as they term the half locks at 
the Four Mills. This abstract we would not have noticed had 
they not contrived to insert in it a proposal which does not 
appear in any portion of the report, viz., for “ Arrangements to 
be made with the owners of the Waterworks Mill . . . for 
the removal of the obstructions at their mills, which are now no 
longer used.” This would amount either to a simple removal of 
the gates from the Waterworks Mill to the Bully Fence, or a 
purchase of the City Mill and Pudding Mill water rights also ; 
inasmuch as that a removal of the gates at the Waterworks Mill 
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public and private establishments may form analogous collections, in 
a limited space, and at a moderate expense. A special library is 
attached to the proposed museum, for the purpose of collecting and 
diffusing information of every kind on the condition of the industrial 
population, and the means of improving it. An explanatory notice 
of the collection may be had on application at the Society of Arts, 
or to Mr. Freeman, the special curator, at the Polytechnic Institution, 


American Horse-Snoe Macutnery.—The United States Govern- 
ment, after a very thorough examination into the merits of the horse- 
shoes made by Burden’s improved machinery, contracted in March, 
1857, with Messrs. Burden and Sons for a year’s supply. The con- 
tract amounting to 1,500,000 pounds hasbeen fulfilled, and the satisfac- 
tion given, both as regards economy and the wearing qualities of the 
shoes, is such that another contract has lately been made with 
the same parties. This establishment has supplied the Government 
with large quantities of shoes at less than half the prices puid before 
Mr. Burden invented his last improved machine. 


Farat Borer Accipent AT Beravrorp.—On Saturday morning 
jast an accident occurred at the works of Messrs. Daniel Illingworth 
and Sons, worsted spinners and manufacturers, at the low end of Pros- 
pect-street, and joining Thorton-road, Bradford, by which a man near 
middle age, named Joseph Priestley, lost his life. The deceased was 
in the employ of Messrs. Cliffe, of the Old Foundry, Tyrrel-street, and 
had been sent to Messrs. Illingworth’s premises to repair a large 
multitubular boiler, which had been lifted from its seat on purpose. 
One end o! the boiler, about a foot in depth, had been detached from 
the main body, and to the end of this, which is three-quarters of an 
inch thick, a considerable number of longitudinal tubes, communi- 
cating with a portion of the works in the interior of the boiler, had been 
fixed, and all these had been unfastened before the boiler-end itself, 
which has a deep overhanging projection on the upper side, and was 
propped underneath to prevent its giving way when free from the 
tubes. At this juncture, however, the deceased, either from temerity 
or carelessness, went behind to prop it up, speaking at the same time 
to a person standing by, when, on the last tube leaving its place, the 
whole mass, overbalanced by the projection named, rolled over upon 
the unfortunate man, and a flange about three inches deep crossing 
his chest, crushed the ribs upon his heart and lungs and almost cut 
| him in twoin a moment. Death, of course, was instantaneous, The 
body was extracted as soon as possible, and removed preparatory to 
the inquest. It was said that another person was striking the inside 
of the boiler end with a hammer after the deceased went behind it, 
and, if this be so, it may in some degree account for the detachment 





would immediately cause the Waterworks River to draw from 
the Lea proper, and consequently from the other mills, through 





The Three Mills, in their ordinary work, would be benefitted by 


of the last tube, and the fall of the heavy mass. But whether or not, 
the act of going behind it at all was, under the circumstances, one of 


the Bully Fence ; in addition to which, no one but the owners of unnecessary daring, for which he has forfeited his life. He has left a 


widow and six children. 
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GOVERNMENT SCHOOL OF MINES. 

Tne lectures at the Government School of Mines for the session 
of 1857: 58, terminated on Friday. These, it will be remembered, 
commenced on October 5, consequently a little more than eight 
mouths is devoted to the purposes of study, while a greater 
portion of the summer is applicable to instruction in the field. 
To those who have attentively watched the progress of the 
Government School of Mines, it cannot but be a source of satis- 
faction to be able to bear testimony to the successful manner 
in which they have progressed. During the last session there 
were, in addition to the regular matriculated students, sixty-six 
occasional ones ; while the curriculum of chemistry was attended 
by no less than 116 gentlemen. Many of these were persons 
whose friends had their abode in the rural districts, and conse- 
quently were obliged to reside in the metropolis for the time ; 
we merely mention this fact in order to show that the benefits 
of the institution are being acknowledged in the country. Since 
the inauguration of this establishment, several district schools 
have been established, and these, we have reason to believe, have 
proved of great utility as educational institutions in the places 
where they are located. 

There are many persons who, when they are once committed 
to any opinions, however erroneous they may be, consider it a 
point of honour never to retract them, or in any way concede 
that any good can accrue from any measure to which they are 
opposed. In the political world this is well known, and in the 
present Houses could be cited the names of men who are syste- 
matically opposed to every change. Popular opinion, and their 
manifest utility, have carried several improvements at St. 
Stephen’s, and we trust that, as the knowledge of the advantages 
of these establishments is more generally diffused, mining educa- 
tion will progress in an equal ratio. 

At the time the project was first mooted it was a notorious 
fact that the greatest prejudice existed against it in the county 
of Cornwall. Sir C. Lemon’s magnificent offer to establish a 
schol was contemptuously rejected, and fora long period the 
subject was not mooted. In the meantime it was considered 
by other nations a curious spectacle that the country which 
raised the largest quantities of minerals in the world possessed 
no authentic records of the produce of its greatest suurce of 
national wealth ; nor, at the same time, was there any training 
institution for the members of what should have been a profes- 
sion exercised both practically and scientifically, not, as in many 
instances, at haphazard, by persons who were totaliy unacquainted 
with the subjects they had to deal with. From various quarters 
complaints have reached us at various times that the agents of 
many mines are sulely appointed by directors or shareholders 
without any regard to ability or competency ; that in several cases 
these have been artificers and small tradesmen, who, probably 
adept enough in a shop or in their different callings, have no 
knowledge of mining. These instances are of seldom occurrence 
in Cornwall, bnt in other districts, which it would be here invi- 
dious to particularise, they are by no means unfrequent. The 
diffusion of knowledge, forwarded by a skilful training, will pre- 
vent the nomination to places of persons so grossly unfit as 
many of these have proved themselves to be. As a more educated 
class arises these persons will be forced to return to the occupa- 
tions from whence they were taken, and which they may possibly 
have the requisite ability to follow. Another dangerous class, which 
has caused great detriment to mineral industry, is that section of 
pseudo-scientific individuals who, without the shadow of the 
first principle of any of the sciences, set themselves up as mining 
authorities, obtain support from an interested clique, who employ 
these individuals for their own purposes to foist worthless specula- 
tions on the market in order to sell shares. In general a 
few of these possess a smattering of miuing, acquired in 
some district, but have not the energy to pursue it legi- 
timately as a profession, conceiving it an easier and more 
profitable employment to constitute themselves mining coun- 
sel, and with the aid of a few hard words, an inflated style, a 
pompous manner, coupled with a great opinion of their own im- 
portance, and a semblance of rough and ready honesty, become 
the willing machines to injure taining enterprise and delude the 
public. As these last become more enlightened, and as better 
men, and those of a higher character, will be available, the termi- 
nation of the career of this class of adventurers is easily to be 
foreseen, and the reasons shown why they have hitherto perti- 
naciously opposed the onward march of mining education. 

Two of the gentlemen who passed t..is year have been dis- 
patched abroad—the one, Mr. Bannerman, to the rocky moun- 
tains of America; the other, Mr. Richard Thornton, to Africa, 
with the Livingstone expedition, and there is still a great demand 
for others. If we refer back to the past sessions, we shall find 
several of these gentlemen, comparatively young, now in situa 
tions, earning a comfortable competency, and in a position as 
they progress still further to increase in honour and wealth. 
Our own winers have long been celebrated for their practical 
knowledge, and they can perform a larger amount of labour ina 
given time than any foreigner ; they are generally well acquainted 
with the locality in which they are brought up, but why in many 
instances they have failed when abroad is, that they have not 
considered or known the geological characteristics of the country 
they have arrived at, but followed implicitiy the system they 
have invariably pursued at home. A want of acquaintance with 
different minerals has caused many valuable substances to be 
thrown away. In comparison with the working of tin, that of 
Copper in Cornwall is of a recent date: about a century and 
a-half ago the copper ore was thrown away as “ podder,” and 
applied to mending the roads; and there are persons now alive 
who can remember much of this being taken up for the 
purpose of smelting the ore with which they were made. 
The modes of mining in different localities are explained, 
and the characteristics of the several minerals, and the 
circumstances under which they are met with in various 
countries, are illustrated by Mr. Warrington Smith. Dr. Percy, 
in the metallurgical course, points out the various reduction 
processes, and affords instruction in the laboratory. Physics are 
elucidated by Prof. Stokes, applied mechanics by Prot. Willis, 
natural history by Prof. Huxley, while the geological course is 
superintended by Prof. Ramsay. The Mining Record depart- 
ment of the institution is left to the careful supervision and 
industry of Mr. Robert Hunt; the whole being under the able 
direction of Sir R. Murchison. From the lectures which have 
appeared in our columns, it will be seen that the course of study 
is eminently practical. In addition to this the students have 
at all times access to the museum, where they can inspect and 
study the various models of mining machinery which are used 
both here and abroad, while attached to the institution is a well 
stored and selected library of the best English and foreign 
works on mining and the sciences allied thereto. 

In concluding these remarks we trust that the time is not 
far distant, in most metallic and non-metallic districts, that the 
education in their professions of both miner and collier will be 

erule, and not the exception. Working men have within 
the last few } pew shown a desire to improve ; these efforts have 

fostered by their superiors, and the friends of ignorance 








can no longer impede the advance of knowledge. As men 
become more enlightened they have less brutal instincts, are 
better members of society, are of more importance in the 
commonwealth, and consequently render greater services to 
their fellow men. There are still prejudices to be uprooted. 
All should be active in the good cause. We must not relax 
our endeavours or come to a standstill, but remember that 
where there is no progression there is always retrogression.— 
Mining Journal. 


THE POLYTECHNIC INSTITUTION AND MR. PEPPER. 
Tue public will regret to learn that Mr. J H. Pepper, the able 
and enterprising lessee, has terminated his connexion with this 
institution. The exertions which Mr. Pepper has for many years 
made to render “ phil.sophy in sport science in earnest,” and at 
the same time to supply the community with a constant succes- 
sion of harmless recreations, have won for him an honourable 
place amongst those who have laboured in the cause of popular 
improvement ; and the Polytechnic will, no doubt, in the 
opinion of many, have lost no small portion of its attractions 
now that the ex-lessee’s name no longer stands at the head of 
its staff of lecturers. 

Ou Wednesday night Mr. Pepper took his farewell benefit, and 
it was gratifying to observe how large and respectable a company 
thronged the spacious theatre. He delivered, on this occasion, 
an interesting lecture on the properties of gases ; afterwards Mr. 
Leslie’s choir performed a selection of their best pieces. Mr. 
Pepper then came forward and said he had heard a number of 
alarming rumours with regard to the causes of his leaving the 
establishment. He had heard it said, for instance, that he had 
acquired a large fortune, and was gving to take a spiendid: 
mansion at Albert-gate; but the truth was there was still a 
great amount of hard work before him. In fact, he could not 
do better than read a letter which he had addressed to the 
directors. 

“The Hon. Captain Maude, Chairman of the Board of Directors. 

* Dear Sir, —Guided by calculations of profit (which time and 
new events show to be fallacious), 1 sincerely believed, when I 
negotiated for a new lease, that I might struggle on, and by 
great exertions pay not only the present rental of £3,120 per 
annum, but also the extra sum of £365, being the increased rent 
demanded. I can only now state, I find with all my exertions, 
which are early and late, that with the powerful competition 
from the Crystal Palace, the Alhambra, the St. James’s Hall, and 
the truly beautiful display of new models and works of art at the 
South Kensington Museum, my position is getting worse instead 
of better, and I am compelled to give you immediate notice that 
as the directors are determined to insist on an increased rental of 
£365 on and after Midsummer, I must respectfully and with 
great regret, decline the tenancy of the Polytechnic Institution. 
At the same time I shall be happy to assist the directors in any 
way I can, so that no inconvenience may arise; and | am, dear 
sir, your obedient servant, “J. H. Perper.” 

lt was very gratifying to him to be able to state that he 
left the institution in a much better position than he had 
found it. He had made every exertion to secure each scientific 
novelty as it came out; aud he was very happy to say that 
in many cases he had been eminently successful. But to 
suppose that the Polytechnic could be made a self-supporting 
institution on purely scientific principles was out of the question. 
He had therefore jelt himself bound to avail hiwself of those 
other means of attraction which were usual in literary insti- 
tutions ; but he had never ceased to remember that science was 
the great object he ought to have in view. He had established a 
course of somewhat longer lectures on Monday evenings, de- 
livered by a series of eminent men. He had also set on foot a 
system of evening classes in connexion with the Society of Arts ; 
and the meeting would be glad to hear that no fewer than sixty-six 
certificates of merit, and two money prizes, had been vbtained 
by Polytechnic students. The experiment of admitting work- 
men at half price, on producing a note signed by the foreman of 
their respective shops, had proved eminently successful, no 
fewer than 83,000 admissions of this kind being recorded on the 
books of the establishment. He might add that the institution 
had been honoured with a royal visit, and that the Prince 
Consort had done him the honour to express his entire satis- 
faction. Mr. Pepper having read a letter from Dr. Lyon 
Playfair, who complimented him highly upon his management 
of the scientific department, concluded by bidding the meeting 
farewell. 

The Rev. J. B. Owen, a member of the board of directors, 
also expressed the high sense he entertained of Mr. Pepper’s 
exertions, and the meeting broke up.— Daily News. 

[Although we of course acknowledge the right of the directors 
of the Polytechnic Institution to make the most of their pro- 
perty in the way of rental, we cannot help thinking that, con- 
sidering the improvement in the value of that property has 
resulted solely from Mr. Pepper’s exertions, it is very unwise, if 
not unfair, to demand of him an increased rental for the build- 
ing. Every one remembers at the time Mr. Pepper became the 
lessee of the Institution it was almost upon its last legs, and 
nothing but extraordinary activity, and a great deal more than 
this in the way of ability to attract the public, would have 
enabled it to recover the position it once held. To Mr. Pepper's 
exertions alone is due the favourable change which ensued, and 
we are pretty sure that the directors will sorely repent their late 
decision to increase the rent. No one, except he be as well fitted 
for the post of director as Mr. Pepper is, will be able even to pay 
the old rental for any length of time, and we fear the lapse of one 
or two seasons will see the end of the career of any one who is 
bold enough to rent the building at the increased rate.] 





Tue SupMarive TetecrarH To THE CHANNEL IsLanps.—The 
Jersey papers announce that the arrangements for laying down the 
submarine telegraph cable between Portland and the Channel Islands 
are completed, and that a telegraphic communication between England 
and those islands will be established in the course of a month. 

Memortat to Mr. F. Pevtarr, vate Prixciran Mmrary 
STOREKEEPER AT WOOLWICH AKSENAL.—The artificers and opera- 
tives of Woolwich arsenal assembled in a numerous body on Friday 
last, in the royal arsenal, by permission, and adopted resolutions for 
raising a memorial in commemoration of tbeir late storekeeper 

Tue Westminster Be_ts.—The four quarter bells were delivered 
by Messrs. Warner at the foot of the Clock Tower last Friday, and 
were immediately tried by the referees, Mr. Denison and the Rev. W. 
Taylor, aided by Mr. Tarll, the organist of the Abbey, and some other 
musical gentlemen. The largest of the four, which is larger than the 
tenor bell of any peal in England, weighing nearly four tons, was 
unanimously pronounced a remarkably fine bell, quite equal, if not 
superior, in quality of tone either to the old or the new Big Ben. Its 
note is exactly B natural, of the present concert pitch, and both that 
and the two smallest bells, F sharp and G sharp respectively, were 
considered to be in perfect tune with the great bell. The third, or E 
bell (the octave above the great one) was generally thought so inferior 
to the rest, that it was understood that Messrs. Warner will recast it 
immediately. We are glad to hear that this will cause no material 
delay in the hanging, as the condemned bell is comparatively small, 
and its recasting will only take afew week~, and meanwhile the hoist- 
ing of the others up the inside of the tower may proceed. 











Goverxment Emtcration.—Her Majesty’s Emigration Commis- 
sioners chartered two ships on the 17th inst., viz., the Confiance, 958 
tons, to sail from Plymouth for Adelaide, South Australia, at 
£14 16s. 5d per stature adult; and the Marv Pleasants, 786 tons, to 
sail from Liverpool to Sydney, New South Wales, at £13 3s. 9d. per 
8 atute adult. 

Deatu or James P. ALLAIRE.—James P. Allaire, founder of the 
celebrated Allaire-works, lately died at the Howell-works, in New 
Jersey, and was buried at New Rochelle The Allaire works were the 
first steam machine shop in America, and their founder was associated 
with the celebrated Robert Fulton in his first experiments, 

Swixey Lecrurses on Grotocy.—A course ‘of twelve lectures, im 
connexion with the Swiney bequest to the British Muveum, is now in 
the course of delivery at the Museum of Practical Geology, Jermyn- 
street, on Monday, Tuesday, Wednesday, and Thursday in each week, 
at 8 o'clock p.m., by Alexander Gordon Melville, M.D., Professor of 
Natural History in the Queen's University, Ireland. Admission 
rratis 
: Bickrorp anp AxoTrieR vy. SaAMupA.—This canse was tried 
in the Court of Queen’s Bench on the 17th inst. The pl«intiffs are 
patentees of a process for protecting iron ships from corrosion, and the 
defendant the well known ship builder at Blackwall. The patent was 
not disputed, and the only question was whether there had been an 
infringement. The jury found a verdict for the plaintifls—Damager, 
£5 5s. 

Hatstorms.—During a late storm which occurred on the Bloom- 
hall side of Sheffield, the hail fell in lamps of an unusual size. The 
largest measured was 14 in. by 1 in. by @ in., of a very irregular sha 
apparently formed by the conglomeration of a number of smaller 
hailstenes. Probably the largest hailstone was the one picked up 
near Endeliffe, which was in the form of a flat disc, measuring 8 in. 
in diameter. Several weighed more than half an ounce, During a 
storm which occurred near Oundle, Northamptonshire, hailstones fell 
varying in size and shape from a marble to a large-sized bantam’s 
egg; a few falling in large square pieces. 

ALLEGED InrrinGeMENT oF A Patent.—In the Exchequer 
Chambers (sittings in error), judgment has been given in “ Seed 0, 
Higgings and Others,” acase heard at the sittings at Guildhall in 
July last, for alleged infringement by the defendants of Mr. Serd’s 
patent for * certain improvements in machinery or apparatus for pre. 
paring, slubbing, and roving cotten and other fibrous substances.” A 
verdici was then found for the plaintiff, which was afterwards con- 
firmed by the Judges of the Court of Queen’s Bench, The defenlants 
appealed to the Exchequer Chamber, and the judges now deli- 
vered their judgment seviatin, to the effect that the defendants bad not 
infringed. 

Smauu Arms In THE Navy.—In answer to Mr. H. Berkeley, who 
in the House of Commons a few nights ago asked whether any steps 
had been taken to place the naval forces of Great Britain on an 
equality with America, as regarded the use of breach-loading rifles, 
Sir J. Pakington said he entirely concurred in the spirit of 
the hon. gentleman, which he understood to be that the marines 
and seamen of the British navy ought to be armed in the most 
efficient manner, and that any improvement which other countries 
might make should also be adopted by the Admiralty. No breech- 
loading rifles had yet been given out to our marines and seamen, but 
trials had been made on board the Excellent of a breech-loading rifle, 
the result of which had been that some modifications in the weapon 
were considered desirable. The subject would not be neglected by 
her Majesty's Government. 

Suicipe oF THE Assistant CHemist AT THE Museum or Practi- 
CAL GeoLoGy, JERMYN stRELT.—Mr. Witt, whose name has appeared 
recently in connexion with some experiments relating Lo sewage, has 
poisoned himself by taking nicotine. This sad circumstance seems to 
have been the result of disappointment and over-work, for on the 
envelope of a letter found upon the deceased was the remark—* T have 
adopted a profession beyond my capabilities and means.” It appears 
that in addition to his studies as assistant to Dr. Hofmann, the Pro- 
fessor of Chemistry to the School of Mines, Mr. Witt bad undertaken 
to re-edit ** Ure’s Dictionary of Chemistry,” and from some cause or 
other was apprehensive that he should not be able to accomplish the 
task, At the inquest held on Tuesday an intimate friend of Mr. Witt’s 
stated that he had been suffering from exc sive excitability of late 
to such an extent, that one night he went home to sl-ep with him— 
that he used to think he bad not money enough, though he was not 
in indigent circumstances. The jury returned a verdict “ that the 
deceased had destroyed himself while labouring under insanity.” 

AusTraALiaAN Ciiprer-Suirs —The Red Jacket male ber first start 
in 1854, and has just completed six voyages round the world within 
four years, including all delays at home and abroad, sailing over 
nearly 200,000 miles without losing either a spar or a sail, er first 
voyage from New York to Liverpool was made in 13 days 2 hours; 
from Liverpool to Melbourne in 69 days; her last voyage from Liver- 
pool to Melbourne occupied 68 days; from Melbourne to Liverpool 
68 days; whilst the run from England to M-lbourne was made in 63 
days. During these voyages the ship has carrie | over 4,800 passengers 
in safety and comfort, and brought home the large amount of over 
£2,51'0.000 in specie. Her saloons, of which she has two, are very 
handsome, and afford accommodation for thirty saloon passengers, 
Her second cabins are on de-k; and her interme tiate and steerage are 
lofty and well lighted. The White star, 2,860 tons, belonging to the 
same owners, accomplished her last run from the port of Liverpool to 
Melbourne in 69 days, on which occasion she sailed the astonishing 
distance of 3,267 miles in ten successive days. 

Arts, Manuracrures. anp Commerck.—The 104th anniversary 
of the Society for the Encouragement of Arts, Manufactures, and 
Commerce, was held last evening at St. James's: hall, Piccadilly ; the 
Earl of Carlisle presided, and was supported by Sir Joseph Paxton, 
Messrs. Scott Russell, Digby Wyatt, Harry Chester, C. W. Dilke, H. 
T. Hope, J. Dilion, Wicker Wicker, Sir T. Phillips, Rev. Mr. Cowie, 
Canon Girdlestone, and many other gentlemen interested in the su 
port of the principles upon which the society was founded. The 
noble chairman, having proposed the usual loyal toasts with that 
felicity for which he is so celebrated, gave the toast of the evening, 
wishing prosperity and success to this institution, and the efforts of 
all persons interested in the cultivation of the arts and sciences, and 
the improvement of manufactures and trade. He knew (he ob- 
served) but little of the operations of this society, because of 
his absence from his country ; but he had witnessed in the sister 
island the appreciation of those principles, where the Irish had in 
Dublin raised a statue to the memory of their great poet Moore, and 
were now contemplating a similar testimonial to the name of Gold- 
smith. In this country he was fully aware of the jealous solicitude 
which was manifested in protecting the icterests of trade, and all im- 
provements which could be made in every branch of it—a policy 
which ought to be encouraged, and which by the privilege of patents 
secured the advantages consequent on such improvement or invention 
to the author. The system of competitive examinations introduced 
by Mr. Chester was another feature illustrative of the benefits of this 
society. In the year 1856 there were 52 candidates, to the successful 
among who certificates of merit were to be assigned, London was 
then the centre, and when Hudderstield was added as another locality 
for examination the result was that 80 candidates came forward 
to the London examination and 140 to that in Huddersfield, These 
two centres were then found insufficient, and 320 institutions took 
their rise from this institution. There were now 58 local boards, and 
the prizes that had been distributed would in the enumeration occupy 
the space of a considerable sized volume. As an evidence also of 
progress in building and decoration, the beautiful hall in which they 
were assembled afforded a most upt illustration. Among men of 
letters the present Government gave a brilliant specimen in two of its 
members; and Mr. Macaulay, who had been recently to 
peerage, was one of the greatest historians that ever lived, His Lord- 
ship concluded a most eloquent and interesting speech by advocating 
perseverance in the cultivation of arts, manufacture, and commerce. 
About 150 sat down to dinner, and the refreshments provided in 
dinner, dessert, and wine gave general satisfaction to this numerous 
party. 
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Tus invention, by Mr. Charles Wye Williams, of Liverpool, consists in 
a new mode of constructing the internal arrangements of steam 
boilers, for promoting the combustion of the gaseous products of the 
fuel and increasing evaporative effect. ' : 
Fig. 1 is a longitudinal section of a marine boiler, showing the dia- 
phragms or mixers A and B. The effect of these diaphragms is to 
revent the current or draft carrying the flame and products of com- 
Coption to the chimney before the due and necessary admixture | 
of the gas and air has taken place and combustion fully effected. By 
the action of passing the flame and products of combustion, together 
with the due quantity of atmospheric air, through the diaphragms, | 


their mechanical mixture is effected before the temperature has been 
reduced by the influence of flues or tubes. These diaphragms be- 
coming red hot prevent any cooling effect on the gases to be consumed, | 
before the due equivalents of air and gas have become incorporated | 
and perfect combustion produced. The remainder of the space | 
between the diaphragms and the smoke box end of the flue or take~ | 
up may be filled with the ordinary horizontal tubes, or with vertical | 
tubes T, T, T, T, through which the water and steam circulate. 
Fig. 2 is a front view of one of these diaphragms showing the 
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Tus machine for grass cutting, which took the first prize at Salis- 
bury last year, and in the United States the great prize of 200 sovs., 
and various other honours, bas this season been put to a severe test by 
Messrs. Ransomes and Sims at Ipswich, and which it stood very suc- 
cessfully. It has long been a desideratum to our British agriculturist 
to find some hay machine of effective capacity, moderate price, and 

ater simplicity of construction than those previously in use; and 
it really seems as if these desirable qualifications were to a consider- 
able extent combined in the mower of which we give the accompany- 
ing illustration. The motion of the cutter bar A is obtained, by the 
lateral thrust of a chilled malleable roller B, which travels in a curved 
slot C in the periphery of the main wheel. The roller is directly 
attached to the cutter bar by a pin D; and thus, by a simole and in- 
genious application of the cam power, the same effect .s obtained 
which in all other important machines is the result of a multiplication 
of spur wheels, pinions, and cranks. The draught is directly upon 
the main shaft, and as the machine is balanced upon this, the driver 
is enabled to elevate or depress the cutters, by means of a lever at his 
side. The knives E are acute, not serrated, and slide above fixed 
sharp fingers F, having thus a clipping action. Being bolted to the 
cutter bar either of them may be removed for repairs in a few seconds. 
The length of vibration is 1f inches, but in moving forward 3 inches 
the knives cut 3 inches, that being the length of their cutting edges. 
Hence with a moderate lateral thrust a considerable cut is obtained. 
As the distance between the points of the guard fingers is but 1; 
inches, no stone or root of inconvenient size can enter to damage the 
cutters. Both guards and knives are backed with tough wrought 
iron, and the steel cutting face is tempered in oil at 300 deg. As much 
as sixty acres are stated to have been cut by this machine in America 
without the knives having once to be whetted or ground. 





Lire-Boat ror Russta.—A lifeboat, built by the Messrs. Forrest, 
of Limehouse, boat builders to the Royal National Lifeboat Institu- 
tion, was on Saturday shipped on board a Russian steamer for Russia. 
Her dimensions are as follows:—Length, 30 feet; breadth, 6 feet 
4 inches; depth, 2 feet 8 inches; draught of water, without crew, 
11 inches; with crew and gear, 14 inches. Will hold twenty-four 


men and the deck be free from water. Pulls six oars single banked. | 


The stability of the boat is such as to allow fifieen men to stand on 
herqunwale before it becomes level with the water. The boat self- 
rights and clears herself of water in twenty seconds, She was 





numerous apertures through which the flame, air, and heated gase 
pass. These diaphragms are here represented as made of the 


| material and in the manner of tire bricks, each having two three-inch 


orifices or thereabouts in it, and by which means they may be laid 
so as to break the joints, as in laying ordinary brickwork. ‘The 
number, size, or dimensions of the orifices will depend on the size or 
area of the boiler and the space in the chamber above the furnace; 
and Fig. 3 is a perspective view of one of the bricks above described, 
each being nine inches long, by five inches deep, and six inches broad. 
This description of the bricks and the material of which they are 
composed is only given to show one of the modes in which they may 
be constructed and put together in making the diaphragm. They 
may, however, be made of ordinary fire bricks, set with sufficient 
intervals for the passing the flame and products without checking the 
draught. In each brick is made a small hole C, in which a dowel or 
pin of iron or other material may be introduced, and by which the 
whole diaphragm is bound together, and thus prevents their falling 
down on the pitching motion of the ship. Each diaphragm may be 


| sustained in its place by angle irons close to and immediately before 


and behind, as shown at aa, a,aa, aa. 


E MOWING MACHINE. 
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designed, and supervised while under !construction, by Mr. James 
Peake, Assistant-Master Shipwright at Woolwich Dockyard, expressly 
for the Emperor of Russia, and is the first boat’ of her class which has 
left the Messrs. Forrest’s building-yard. <A sister boat, not yet 
complete, is being built by order of the Board of Trade for presenta- 
tion to the port of Calais, in testimony of the gallantry of some 
seamen of that port in rescuing a British sailor from shipwreck off 
their coast. 

Borer Exriosion in Monmovutusuime. — A frightful calamity 
has taken place at the Rhymney Ironworks, by which seven persons 
lost their lives, and a large number were injured more or less severely. 
At the furnaces on the Rhymney side of the river, there are six boilers 
attached to the engine which supplies the hot blast, the cylinders 
lying parallel to each other, with their furnace ends separated only by 
a road from the forge, while the opposite extremities are partially 
embedded in the coal tip behind, where the stack stands. A black- 
smith’s shop also stands behind, close under the regulator. It is 
necessary to be thus minute in order to explain how the accident hap- 
pened, With very little noise, both ends of the tube of one of the 
boilers gave way, and poured forth an immense volume of boiling 
water, just in the manner of a gun at point-blank range. This dis- 
charge carried everyone before it—men, women, and boys, were swept 
away. An eruption of a similar kind took place at the other end 
simultaneously, unrooling the ‘smith’s shop, and scalding two men 
frightfully. The victims in the front were the coasters, ballers, and 
the piling girls: about twenty of the latter were injured in some 
degree. Three girls, who stood directly in the way of the charge, 
were killed on the spot; their names are Ann Davies, aged fifteen, 
with severe contusion on the head; Ann Thomas, aged seventeen ; 
and Margaret Hopkins, aged eighteen. The two latter were sitting 
with a young man named Walter Morgan, who was so injured that 
he died on the same day. James Singer was so fearfully scalded that 
his parboiled skin hung in festoons over his heels. He, too, died the 
next day, as did also John Lewis, a lad only eleven years of age. In 
the middle of the night following the awful accident, a man named 
Jerry Sheen expired in excruciating agonies. The nervous system of 
the girls received such a shock as to render them less sensible of pain, 
but those who survived for a few hours became the victims of most 
horrible suff-ring. John Cranmer, a blacksmith, who had previously 
lost a leg by accident in the works, was also much injured, but hopes 
are entertained of his recovery. The remaining injuries are com- 
| paratively trifling. At an inquest a verdict of “ Accidental death” bas 

been returned. 





H. AND 8. THOMPSON’S IMPROVEMENTS IN PIANO- 
FORTES. 


PatENT DATED 11TH NovEMBER, 1857. 


THESE improvements, by H. and 8. Thompson, pianoforte manu- 
facturers, of Regent-street, are applicable to all kinds of pianofortes, 
and are intended to increase the effectiveness of the instruments, and 
to facilitate the performance upon them by enabling the performer to 
produce an octave or chord at will by merely striking a single key. 
Fig. 1 is a part front view of the mechanism, and Fig. 2 a vertical 
section of the same. A, A, is the frame; B, B, are the keys; C, C, 
the ‘*hoppers;” D, D, the “sticker” levers; E, E, the stickers; 
¥, F, the hammers; and G, G, the dampers. Thus far the me- 
chanism is of the ordinary construction. H, H, are the additional 
stickers. Each key is furnished with one of these additional stickers, 


excepting (for obvious reasons) the twelve highest and twelve lowest 
These stickers H, H, are inclined in a diagonal direction, so 


keys. 
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that their upper ends come opposite to the thirteenth key, above or 
below the one to which their lower ends are connected; those for the 
bass keys inclining to the octave below, and those for the treble 
inclining to the octave above. The upper ends of these additional 
stickers pass through holes in a moveable rail I, I, which are bushed 
with felt or cloth. It will be seen, upon referring to Fig. 2, that 
when this rail is pushed inwards or towards the wires by the pedal, 
to which it is connected in any convenient manner, the upper ends 
of these additional stickers come under “lifters” K, K, attached to 
the upper end of the ordinary stickers E, E, and thus the two notes 
of the ogtave are simultaneously sounded upon striking a single key. 
Upon removing the foot from the pedal the springs L, L, will throw 
the bushed rail I, I, forward into the position in which it is drawn in 
Fig. 2, and the keys will then strike single notes only. The lower 
ends of the additional stickers H, H, are connected to the keys B, B, 
in the following manner:—Each key has a piece of india-rubber 
cemented thereon, and the lower ends of the stickers are furnished 
with needle points, which are pressed into the india-rubber by small 
springs M, M, holding into a notch cut in the lower end of the 
sticker. 





BELL’S PERMANENT WAY OF RAILWAYS. 
’ PaTenT DATED 18TH NoveEMBER, 1857. 


Tuts invention, by William Heward Bell, of Pelton, Durham, con- 
sists principally in forming a continuous rail, by making it in three 
separate pieces, breaking joint with each other, but also for the pur- 
pose of effecting a considerable economy in the renewal of the 
working surface of the rail when necessary, as only one of these 
pieces is required to be replaced from time to time as the surface be- 
comes worn, instead of renewing the whole of the rail. ‘The use of 
chairs also is entirely dispensed with, and in some modifications of 
the invention nearly flat plates are employed instead. The other 
objects aimed at are the prevention of accidents from bad joints, and 
to allow of the working rails being made of iron better calculated 
than that commonly used to withstand the friction of the engine and 
carriage-wheels and without being liable to breakage. 





Fig. 1 represents a section of a rail constructed according to this 


invention. A is the T-shaped head rail; and B, B, are the L-shaped 
side rails, the vertical tlanges of which are slightly inclined. The 
three rails are held together by the bolt C, and are fastened down to 
the sleeper by the spikes D, D. The space E may either be left open 
as shown, or lilled in with wood. Fig. 2 shows a modification of this 
rail, in which the vertical flange of the head rail abuts on the sleeper, 
the vertical flanges of the side plates being reduced for that purpose. 
The dotted lines show the manner of attaching the rails to the 
sleepers by plates F, F. Fig. 3 shows an arrangement for holding 
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down the head rail by means of a bolt C tapped into the under side 
of the head rail, or a T-headed bolt may be used for the same pur- 
pose. Fig. 4 shows a plan upon a smaller scale of the fixing plates 
shown in dotted lines in Fig. 1. In these figures A is the head rail, | 
B, B, the side rails, F, F, are the cranked plates, which serve as chairs, | 
and are bolted or spiked on to the sleepers. At intervals the inner | 
cranked plates extend across from one rail to the other, as shown, | 
for the purpose of maintaining the gauge; the rails also brake joint, | 
that is to say, the joints of the head and side rails occur alter- 
nately. 

The patentee furnishes statements of the difference in original cost | 
of a line constructed according to his invention and an ordinary | 
line; also of the difference in cost of renewal. We give the figures | 
as stated by the patentee himself. One mile of ordinary double | 
way with 80 Ib. rails, £3,375 ; double way with proposed rails, £3,410. 
Relaying ordinary way per mile, allowing for old rails, £798; re- | 
laying one mile of proposed line, allowing also for old rails, £264; | 
thus saving for renewal £534 per mile. | 








TAYLOR’S DREDGING MACHINE. 
PaTENT DATED l6rH NovemsBer, 1857. 


Hirnerto the apparatus used for dredging has been worked by 
means of shafting and gearing, communicating motion from a slow 
moving steam engine, placed in about the centre of the vessel, to the 
head of the dredging ladder; and to this has been connected the 
series of scoops. The present invention, by James Taylor, of Birken- 
head, relates to a new arrangement of machinery for the purpose of 
working the dredging apparatus, and consists in applying direct- 
acting double-cylinder steam engines to the roller or drum placed at | 
the head or top end of the dredging ladder by which the dredger may 
be rotated, thus superseding the use of intermediate shafting and | 
gearing. | 

Fig. 1 exhibits a transverse section of one-half of a dredging 
machine, with two dredging ladders and a bucket apparatus over- 
hanging the sides of the vessel, and which are worked by direct action | 
according to this invention. Fig. 2 is a side elevation of the machine, 
showing one of the ladder frames and its set of buckets or scoops 
drawn up and out of work; a, represents the vessel; b, the frame- | 
work from which the ladders and dredging apparatus are suspended ; 
this frame is trussed and tied in the manner shown, or in any other | 
suitable way; c,c, are the ladder frames, which are trussed to give 
them rigidity, d, d, being the chain with its buckets; e, e, the rollers 
around which the endless chains pass, and which chains have 
attached to them the buckets, which buckets or scoops, upon coming 
in contact with the surface to be dredged out, each take up and 
remove some portion of it, and after travelling up the ladder and 
passing round the roller at the head empty their contents into the 
shoot /, f, the ladder frame c, c, having at its lower end a roller or | 
drum ¢, e, similar to those at the head of each ladder, and having also 
a bridle frame, by which the lifting tackle g, g, supports it, and raises | 
or lowers the buckets out of or into work; 4, h, are two tangent | 
wheels, one of which is keyed on the shatt of the roller or drum e; a 
worm or screw i, supported in suitable bearings, gears into the tangent 
wheel h, and by means of a stud wheel or disc, placed on each end of 
the worm or worm shaft, a connecting rod & communicates motion 
from the steam engine /, there being two steam cylinders/, one acting | 
at each end of the worms #, i, the studs in the stud wheels or 
discs being placed at right angles to each other. Steam for working 
these engines may be furnished by a boiler or boilers placed in any | 
convenient position within the vessel, and the hauling up or lowering 
of the ladder may either be effected by means of small steam cylinders 
similarly applied, and supplied with steam from the same boiler, or 
the tackle or hauling apparatus g, 9, may be worked by hand. A 
wooden fender frame m is placed at each side of the vessel to keep otf 
the mud barges. In dredging machines where a single ladder is em- 
ployed erected in the centre of the vessel, and working through a 
weil or longitudinal opening in the bottom thereof, the patentee | 
applies two or more smail engines direct to the barrel or drum, in the | 
manner described, or by means of a pinion and spur wheel, as shown | 
in Fig. 3, and he prefers in such a case to employ four small cylinders, 
two acting upon each end of the ladder, drum, or roller. By bolting | 
or otherwise fastening to the side of the tangent wheel h a drum or | 
yond wheel, or both, and disconnecting the drum e by means of a | 
clutch or coupling piece, the engines /, /, may be employed for pump- | 
ing or hauling, and performing any other work in or about the vessel | 
whenever the dredging apparatus is thrown out of gear. In Fig. 3 | 
a, a, is the frame; 5, the drum or roller, round which the endless 
chain passes; c, spur wheel keyed on to the shaft of the drum roller | 
b;0d, a pinion gearing into the spur wheel c; upon the overhanging | 
end of the shaft of pinion c is a crank, to the stud or pin of which the 
piston rod ends of two oscillating engines are connected, the one 
piston rod terminating with a fork joint, the other terminating with 
a single joint working between the forked ends of the double joint. | 
For working other submarine or subaqueous apparatus for performing 
surveying, the blasting of rocks, or the removal of submerged bodies, 
and clearing out of channels, &c., or for effecting the building up of 
foundations and other structures under water, the patentee employs 
similar arrangements of steam machinery, namely, two or more steam 
cylinders applied direct to the respective parts of such apparatus as 
May require to be rotated. 





| 








An Inox Cuurcn.—Messrs. Tupper and Co. have just completed at 
Westbourne-road, Barnsbury -park, Islington, for the district of the 
Rev. J. K. Harrison, an iron church. t is calculated to seat comfort- 
ably 500 persons, but at the opening on Friday, the 4th, the congrega- 
tion numbered over 600. The cost of the church, including seats, 

J pulpit, communion-table, &c., complete, will be something 
Under £1,000, or less than £2 per sitting. The work was completed 
in six weeks from the commencement.— The Builder. 
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LETTERS tO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


A DOUBLE ACTING COMPOUND DISC ROTARY ENGINE. 


S1r,—My attention having for some time been directed to the 
production of a steam-engine or pump, a globular form has 
occurred to me, which I should be much obliged by your per- 
mitting me to lay before your readers, to many of whom the 
subject is no doubt interesting. 

Reference to the sketch will explain the principle of the 
engine. It shows a plan, with the top or upper hemisphere 
removed ; A, A, are two cones, centre ball, and driving shaft in 
one piece, with suitable metallic packings, and having a longi- 
tudinal slot corresponding in length to the diameter of the 
hollow sphere; B, B, is a dise which revolves with and oscillates 
through the cones A, A, upon a centre pin, shown in dotted 
lines. This disc, B, B, (termed an oscillatory revolving disc) 
forms the piston, and is made to fit steam tight by its packings 
in the hollow sphere and cones, and has two slots opposite 
each other of suitable width to fit the thickness of another 
or stationary disc, C,C, made in two suitable parts (for con- 
venience of fixing, and so as to allow of the disc B, B, being 
made in one piece) placed obliquely, and fitting tightly in the 
hollow sphere, and being gently pressed against the cones A, A. 
1t has also a packing (shown in dotted lines) that fits the centre 
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ball. This disc, C,C, divides the hollow sphere into two equal 
steam chambers; D, D, are the bearings and stuffing-boxes, no 
other bearing being required unless the power be taken at right 
angles with the shaft, when an additional bearing is applied to 
compensate for the uneven wear in such a case; E, EK, and G, G, are 
the steam ports, shown in dotted lines. The bottom hemisphere 
has a base cast with it, which forms the bed of the engine, and in 
the present arrangement the steam ports (three in number) are 
cast in it; two for the steam, and the other, or centre one, for 
the exhaust. Each of the two outer ones are connected with each 
end or projecting part surrounding the bearings, forming an 
annular space around the same; but having each proper divisions 
(shown in dotted lines), separating the inlet from the outlet at 
the abutments and in the base of the engine; through these 
annular spaces, or portholes, are drilled from the interior of the 
hollow s: here, above and below the line where the disc, C,C, 
touches the cones A, A, or the abutments; these drilled holes 


| extend nearly one fourth of the circumference of the annular 


spaces above and below the abutments. 
The action of the engine is as follows :—the points or lines 
where the fixed disc, C,C, touches the cones on opposite sides, the 
isc, B, B, being supposed steam tight, if in the spaces formed by 
the dises, cones, and hemispheres, steam, or an equivalent be ad- 


mitted through the ports, E, E, the disc B, B, with the axis and 


cones, A, A, will revolve by the force in the direction of the arrow; 
and when a little more than half a revolution is performed, the 
steam having done its duty escapes through the ports, G, G, to the 
atmosphere or condenser. The disc, B, B, being again vertical the 
remaining half-revolution is effected in the same manner. 

It is here worthy of remark, that there is no dead point. It 
must also be observed, that the oscillatory revolving disc, B, B, 


is not only the piston, but forms the valve which takes and | 


releases the steam at the proper time; if worked expansively, 
then the reversing valve at the bottom may be actuated by 
eccentrics, or any other suitable apparatus, This engine or pump 
is perfectly balanced in its working parts and in its action, for 
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whatever takes place on one side of its axis does so on the other 
exactly at the same time, and is, therefore, well adapted for very 
high velocities. Another very important feature is, that being 
made throughout of the same material, and that the cheapest, 
the expansion and contraction of the metal will make no differ- 
ence whether made thick or thin to suit the various pressures 
and speeds. J. Davies. 
Kilburn, June 8, 1858, 





RAILWAY ACCIDENTS. 

Sir,—Your correspondent who signs himself “Railway Guard” 
(see EnGrneer, page 461) says, “I do not remember of any 
serious accident occurring from this cause—namely, stopping 
of trains quickly.” As he still considers the Nuneaton accident 
was caused by the couplings breaking, and cannot understand 
that their breaking was the effect produced from pulling up the 
engine, the momentum of back carriages, and the upward jerk 
from the obstruction, he is not likely either to remember or 
comprehend what really are the causes of such accidents. 

He next says that he went over to the Greenwich Railway, and 
saw a luggage train coming in. I am sorry that he should have 
come al! the way from Glasgow to see a delusion, for there are 
no luggage trains on the Greenwich Railway at any time. He 
also says that it had a luggage van at the rear. What does our 
friend mean by a luggage van at the rear of a luggage train? 
The rest of his letter consists of a series of disconnected sentences, 
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comprising suppositions, &c., which in no way dispr. ve any part 
of my letters. I will therefore spare him the severe criticism 
the admissions and mistakes in his letters would otherwise 
expose him to were they analysed throughout and compared 
with each other, and will pass on to notice the letter of your 
| correspondent ‘ Loco,” which appears upon the same page. 
He says the side chains are of great importance, and it 
frequently happens that the centre hook or rod is broken, 
| and these chains have the pull. Can he refer to ten cases 
during the last ten years in which a train at high speed, or 
when an accident occurred, was held on by the chains after 
the couplings had broken. The only cases wherein they are 
likely to hold on are, when an engine is pulling a heavy train 
from a station or a siding; but is it any advantage, even then, 
| to risk letting the driver go away with one of the couplings 
broken, and part of the train hanging on by the chains, to break 
| away while ascending a steep incline, and run back down the 
line? There can be no doubt in the mind of an experienced 
| practical man that were they removed altogether, and the coup- 
lings made of homogeneous metal of sufficient strength to bear 
| the tug of the engine at the heaviest train, and suitably fitted to 
withstand an upward or one-sided jerk, much more security 
would be obtained. 2 
He next says that the power of a brake capable of stretching 
the couplings of two carriages besides the van would have a 
powerful influence in retarding a train. We had a sample of 
| such an amount of power, as also the effect it produced, at the 
Nuneaton accident, that was anything but sitisfactory, or what 
it ought to be, while the safety of life and property require that 
| the brake power instantly at command of the officials should be 
| in proportion to the speed and weight of the train. : 
He then protests against my error, as he terms the plain, 
| simple and reasonable definition, which I gave in my last letter 
(see ENGINEER, p. 405), of what was the effect of reversing the 
steam of a locomotive engine while drawing a train at speed, 
and the ultimate result produced by the combined influence of 
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the reversed steam in meeting the pistons, the friction of the 
engine and brakes, and the gravity of the whole train in overcom- 
ing the momentum; and that when the whevls revolve in the con- 
trary direction and the engine moves backward, and not until 
then is the locom ‘tive engine | eversed. eet 

He says a’so—‘‘ And the wheel either skidded, slipping the 
other way round, or pushing the pistous against the pressure of 
steam.” If he had ever driven trains at high speeds, and had 
occasion to pull up suddenly, he would have known that, were 
the steam reversed with the full power, the driving wheels would 
not skid round the coutrary way until the speed was greatly re- 
duced, the momentum of the train mostly overcome, and wet 
rails being passed over. ape 

He next says—“ ‘fhe engine is composed of two distinct 
parts, the engine or engine proper and the carriige” By the 
term the engine in the first part of the sen'ences, I presume he 
means the locomotive engine complete; so do I, both in this 
and in my previous letters; but he is not sufficiently explicit. 
The loc motive engine is composed of three parts; the engine 
proper with its driving gear aud slide valve gear, the boi'er and 
furnice, and the carriage; but when the engine is in motion 
there is another part to be reckoned, viz., the steam or motive 
power. Now, when the engine is drawing a train at high speed, and 
the driver requires to pull up, he reverses the side gear, by 
by which he reverses the steam or motive power; but he does 
not then reverse either the driving gear of the engine proper, 
the biler and furnace, or the carriage; therefore, how can he 
be said to reverse the engine; consequently his expression 
under such circumstances ought tu be thus:—I reversed the 
steam at such a place, and by ap; lying the brakes, was enabled 
to pull up the train at such a place; this is what really 
is done; it explains to all what did really occur, and is 
equally terse as the present term of “I rever-ed the 
engine at such a place;” thereby leaving all who may 


be concerned, to imagine or inquire where the train 
was afterwards forced by its momentum. He next says 


that I should ascertain how long a train takes to run 
down, even without the engine being reversed. If it is any 
satisfaction to your correspondent I will here inform him that 
independent of my own experience, and necessary theoretical 
knowledge, I have for some years been collecting data from the 
most experienced and clear headed guards, drivers, and engi- 
neers I could meet with, upon all subjects relating to the efficient 
workivg of railway trains at all speeds, and under any circum- 
stances, I! may say further, that if he had read my letter (see 
Enaineer p. 405) more at'entively he would have observed that 
I am willing to solve far more difficult problems than the one 
he proposes ; provided the circumstances of the case are obtained 
to work from. He finishes by having no doubt that many of 
your correspondents will wish to put me right; I will merely 
observe in answer to this that unless they bring forward formula 
and facts to contradict my statements, instead of suppositions, 
which in no way disprove any part of my letters, [ shall con- 
sider it would be unfairly trespassing upon your valuable time 
and space to answer the. J. W. Cuare, C.E. 


THE ANCHOR CONTROVERSY, 
S1r,—I have again to apply myself to the’unwelcome task of re- 
plying to Mr. Cotse!l. Tue appeal he has made to you has met 
with its proper answer. Your sense of justice, Mr. Editor, will, I 
feel assured, satisfy “ every lover of fair play.” 

Briefly, then, I will reeapitulate the facts of the case :— 
Mr. Cotsell, in his official capacity as master-smith of her Majesty’s 
Dockyard, Chatham, has chosen to disseminate by means of 
private circular to members of Parliament, and otherwise, most 
unfounded statements relative to “‘l'rotman’s anchor.” As a 
measure of public justice | submitted the correspondence to the 
Secretary of the Navy, and I do assert, upon the faith of puolic 
documents furnished to the House of Commons, Mr. Cotsell 
or the Admiralty stand convicted. As an act of courtesy 
I furnished copies of my letter to, and of the answer re- 
ceived from, the Admiralty. Mr. Cotsell may, therefore, 
fairly boast now that he is in possession of my views 
fearlessly expressed as rezards his own performances, but as 
regards the character of the “established anchor of the navy ” 
T am content to leave it in the hands of the Anchor Committee 
as nominated by the Admiralty, and who “with confidence 
assert that the results obtained were sufficiently satisfactory to 
justify the conclusions they have arrived at,” viz, as being 
dejicient in all the great essentials required in a good anchor, 
and inferivr to six other competitive inventions; and they 
unanimously assign the palm of superiority to Trotman’s anchor. 

It never has been my de.ire ‘o atifle fair and truthfal criticism ; 
on the contrary, such a proceeding would manifestly be opposed 
to publicity, and, therefore, to wy best interests. In conclusion, 
I beg to refer your readers to the Jimes of April 8th, 1853, 
which will sufficiently explain an unintentional error in my 


allusion to Mr. Cotsell’s connexion with the Chatham Election | 


Committee. 

I join with the editor of the Zimes and yourself in apologetic 
remarks, and promise in future to abstain from all further 
notice of your Chatham correspondent’s ebullitions, 

42, Cornhill, London, 

> Ko Joun TROTMAN, 
22nd June, 1858 





LETTING CONTRACTS, 
Srr,—I thought, when I sent you some notes on railroad require- 
ments, that [ should have nothing more to say; but a specious 
project to “let work by after-measurement” calls for a few words 
mvre. 

The system of letting work by after-measurement, and a 
schedule of fixed prices payable as the work shall progress and 
ultimately be completed, is objectionable on many grounds, and 
particularly on three :— 

First, because it relieves the engineer-in-chief of nearly all his 
immediate responsibility, and tempts him to hurry over his 
survey, taking credit for a rapidity of execution which it is im- 
possible to accomplish soundly on any locality where the ditti- 
culties are considerable and the surface is much obscured. He 
is tempted by knowing that the full exposure of his “ short- 
comings” is a costly as well as laborious task, therefore not 
readily entered on by anyone. And he is again tempted by the 
recollection that his present shortcomings can all be conveui- 
ently “ squared off” in the eventual absolute measurement and 
settling. But, what is the consequence? The insufficiency of 
his survey destroys the integrity of his estimates and exposes the 
divectors to unknown delusions, which they may transmit, more 
or less innocently, to the shareholders, involving the possibility 
of great loss, if not absolute disappointment. 

The second objection to the svstem of letting by after-measure 
is, that it subjects the directors too much to the engineer-in-chief, 
investing him with a power which they have not sufficient means 
to check ; for although we assume him to be a man of fair moral 

ter and integrity, yet he is himself dependent on a host 
of underlings, of whom it would be too much to expect that all 








can withstand the tempting opportunity for sharing great gains, 
aud, what is, to many, yet more tempting, immediate gain by 
connivance and almost certainty of escaping detection, where 
there is such a widespread multiplicity of work that an effective 
check, as to quality as well as quantity of work and material, is 
next to impossible. It cannot be wise to truat the frailty of 
human nature so far. 

The third objection is, that the estimate of the time which the 
work will require for completion is as uncertain as that of the 
cost, and may prove even yet more ruinous. 

Notwithstanding that I hold the foregoing system of letting 
the work to be so objectionable, still a schedule of prices is a 
valuable a»pendage to the contract; the object being to avoid 
vitiating the contract by any variation in the work which may 
appear advisable during progress, aud the schedule then serving 
as an equituble basis in determining the compensation for the 
divergence. E, C. 

South America, 14th May, 1858. 





CAPTAIN JOHN PERRY. 
Str,—As Notes and Queries may not fall in the way of many 
engineers, [ trust you will place on record from its pages a few 
facts in addition to the meagre information we have of the life 
of that great engineer, Captain John Perry. 

Tbe tomb of Perry is in Spalding, and “ W.M.” states that in 
the parish church of that town, in the south-west corner, he is 
buried, and his tombstone stands against the tower wall. 

“To the Memory of J. tn Perry, Esq , in 1693, Commander 
of his Majesty King William’s ship the Cignet; second son of 
Samuel Perry, of Rodborough, in Gloucestershire, Gent., and of 
Sarah his Wife, Daughter of Sir Thos. Knott, Kt. He was 
several years Comptroller of the Maritime Works to Czar Peter 
in Russia, and, on his Return home, was employed by ye Parlia- 
ment to step Dagenham Breach, which he Effected, and thereby 
Preserved the Navigation of the River of Thames, and Rescued 
mapy Private Familys from Ruin. He after departed this Life 
in this Town, and was here Interr’d, February 13, 1732; Aged 
63 years. 

“ This stone was placed over him by the order of William 
Perry of Penthurst, in Kent, Esq., his Kindsman and Heir 
Male.’’ 

The bad spelling of this tombstone is most likely to be altered 
in its latter lines from Penthurst to Penshurst. 

Perry was one of the engineers engaged by the adventurers 
in the drainage of Deeping Fen, in Lincolnshire, and was also 
one of the original members of the Spalding Gentlemen’s Society. 
His works at Dagenham, in Lincolnshire, and in Russia, entitle 
him to a high rank as a hydraulic engineer in his day. 

Some no'es on Perry will be found in the old volumes of the 
Civil Engineer and Architect's Journal, in which some years 
ago I had contemplated a series of engiveering biographies, for 
which I made considerable collectious, and of which the long 
memoirs of Watt (translated from Arago), Stephenson, and 
Trevithick were the only portions completed. I am still of 
opinion that this is a branch of professional literature worthy of 
eultivation. Hype CLarkE. 

2, Basinghall-street, E.C., 17th June, 1858, 


THE AERIAL CHARIOT AGAIN, 


Sin,—I beg leave to announce the success of the aerhedon, 
or aerial chariot, which I consider to be fully established by the 
result of an experiment I made a few days ago, clearly proving 
the soundness of its principle for aerial navigation. Having 
made some improvement in the manner of starting the aerhedon, 
which consisted in constructiug a crook to the top of it, and 
hooking it to a cord supported by two poles in the manner 
of a swing, then elevating it about two feet from the ground 
by means of a pulley at the top of one of the poles, by draw- 
ing it back, and giving it a slight pull, it darted forward, 
slipped off the crook, and flew off, elevated itself in the air, and, 
after proceeding a short distance, or until its izapetus was ex- 
pended, alighted in the most easy manner, retaining all the time 
a most perfect balance. The aerial screw was not applied, for 
Do person was iuside, but it is evident that, when used, the im- 
petus the aerhedon receives will be kept up with the greatest 
facility ; for it has been proved by scientific experiments that 
the resistance of air is only the 800th part to that of water, so 
that the impetus will only require a very slight force to sustain 
it, which the aerial screw can supply with scarcely a hundredth 
vart of its power, and that only occasionally exerted. The aer- 
Slee will admit of almost any extension. Its principle are so 
very clear, simple, and perfect, that I suppose the whole 
scientific world will at once perceive that I have solved the pro- 
blem of aerial navigation. I found that the body of the present 
aerial chariot was not made sufficiently long to admit of a person 
being seated in its centre of gravity, its leugth being only nine 
feet six inches, so that there was only eight stone weight sup- 
ported by its wings during the experiment, and it would 
therefore require a third more in length to give the proper 
amount of space to carry a person, and most likely there would 
then be sufficient floating surface to its wings to bear up two 
persons, without its requiring an inconvenient degree of velocity 
at starting. The machinery [ constructed for turning the aerial 
screw has also perfectly succeeded : it is composed of four cog- 
wheels and five piniuns, all gradually diminishing in size so as to 
conceutrate into a focus, by which the force is nicely brought to 
bear on the axle that turns the aerial screw. 

Having thus succeeded in solving a problem,which has puzzled 
for centuries the ecientific world, I may be excused for expressing 
freely my opinion on the subject of the Atlantic cable, which is 
creating considerable interest at the present moment, and the 
success of which must appear very doubtful to those who have 
read and weil considered the result of the late experiments. For 
my part I do not know which to admire most, the courage of 
the parties engaged, or the liberality of the company in allowing 
the attempt to be renewed in the same manner as before, after 
the signal failures of the late aud former experiments ; and J am 
sorry to say that it is my strong conviction that in a very short 
time after the separation of the steamers the Atlantic cable will 
follow their example, for as soon as its strength is over- 
powered by the pressure of the side current, the gradually 
extending cable presenting more and more surface to its 
action,—when its strength is overcome, which I expect will be 
very soon in consequence of starting at probably the deepest 
part of the ocean, that they may be disposed to employ 
the means I have suggested to them. While I am on the 
subject I may further add, as an improvement to that which 
you have already published for me on the subject, that a beam 
might be balanced across the vessel from which the ropes that 
are to support the iron ball I proposed, might be lowered to 
prevent the oscillating motion of the vessel from disturbing the 
steady movement of the ball while in the act of depositing the 
cable direct at the bottom of the sea in the manner I fully ex- 
plained in your journal after the first failure of the Atlantic 
cable. CaRLINGFORD. 

Swift’s Heath, June 21st, 1858. 








METROPOLITAN DRAINAGE, 

Str,—Being impressed and disgusted alike with the disgraceful 
state of the river Thames, and the general complaint of “ what 
is to be done?” without doing anything, I take leave to send 
you a description of a plan for the outfa!l and utilisation of the 
sewerage of London, having features of simplicity, which, as far 
as I am aware, have not appeared in the costly engineering works 
hitherto mooted for that purpose. 

To describe it :—Suppose, instead of conducting a sewer to 
the sea, one of the many salt water inlets on'the flat Essex coast 
be prolonged by a cutting some twenty miles towards the City, 
with a head-basin in one of the marshes, which like Barking 
Creek for instance, would receive the tidal flow, and at ebb be 
scoured by a stream of fresh water above its level. 

Towards this I propose a main underground sewer, having at 
many intervals wells or receptacles, into which all heavy sedi- 
ment would be precipitated. By the time each well had filled, a 
moveable floor bottom nearly even with the current would 
be rolled over it, and the rich manure obtained could be 
carted or sent by railway to any part of the country by side in- 
clined roads to the bottoms of the wells. By this plan all sedi- 
ment that might settle on the sewer level could be at times 
flushed off to sink in the wells further on. By the time the 
sewage reached the outfall at the head of the sea cut (to which 
branch sewers might diverge if needed) it would be divested of 
its agricultural wealth, so that the mere dirty fluid (somewhat 
impracticable to use) would alone mix with the salt water in 
which it would be less noxious than at present, and be carried 
more inoffensively to the ocean, towards which the north-eastern 
flow of the Thames mouth would assist to drive it, and prevent 
its being returned upon our hands, nerves, and noses. 

If my suggestion appears feasible to authorities I shall only 
be glad to see it acted uper, and who knows but we may see 
bathing and fishing, together with the reflection of our faces, and 
dear old fashioned state barges, in the noble river once more. 

1, Great Queen street, Westminster, London, S.W. 

June 21st, 1858. Tzomas Lane. 





RIVER WATER, 

Sm,—Referring to your article in this week’s ENGINEER, on 
the effects of town sewage on rivers, and your expressed inten- 
tion of recurring to the subject, I beg leave to suggest that you 
would confer a favour on many of your readers if you would 
explain by what process the chemists arrive at the conclusion 
that the organic matter in Thames water at London Bridge is 
scarcely in larger proportion than in the same water at Kingston, 
This conclusion is so remarkable, and so opposed to the ordinary 
intimations of the senses, that I have long suspected, either that 
the scientific definition of what is organic matter excludes a great 
deal that the vulgar would call filthy sewage, or else that the 
organic matter is in a great measure decomposed into its original 
elements in the very process of analysis. I am no chemist; but 
I bave been told that the method of ascertaining the amount of 
organic matter is to bale off all the water, and then see how 
much of the residuum will burn. Now if this is the way the 
thing is done, what becomes of all the ammonia, one of the most 
offensive ingredients in sewage? or do the chemists consider 
ammonia as an organic matter at all ? 

Whatever may be the chemical reason to be assigned, I sup- 
pose that even the chemists themselves admit now that the 
water at London Bridge is not so wholesome a beverage as 
the same water at Kingston ; and if not 30 wholesome to drink, 
common sense and an ordinary nose teach unmistakeably that 
neither is the air on its surface so wholesome to breathe. 

A visit to the Leviathan in a smali boat from the Isle of Dogs 
on Wednesday last very effectually convinced me of this—at a 
time, too, when little or none of the mud banks were above 
water. The very same arguments and illustrations that are now 
brought forward by Messrs. Bidder and Hawksley, to prove that 
Nature so benignly purities the Thames of sewage, were mar- 
shalled a few years ago by paid chemists and engineers to show 
that the Lambeth Water Works need not be removed from 
Hungerford Bridge to Kingston. 

The chemical analyses that were used for “this purpose 
would appear to remain uncontradicted to this day; but no 
one now believes the conclusions sought to be hung upon them ; 
and neither will any one be found to say that the sewage in the 
Thames at Greenwich is either inoffensive or unhealthy, when 
reports to that effect cease to be paid for. 

AN ENGINEER THAT HAS NOT BEEN PAID. 

London, 12th June, 1858, 

{Our correspondent is in the main quite correct as to the 
method of ascertaining the amount of organic substance in water. 
It is the method adopted by Dr. Clark and Mr. Campbell, than 
whom no one is more conversant with all that appertaius to the 
examination of water. The operation is one that requires much 
nicety and considerable practice, but with proper care gives very 
trustworthy results. Those results, however, refer only to the 
organic substance dissolved in water. Thames water contains, 
besides this, suspended mud originating chiefly from the clay bed 
of the river, partly from sewage, and also containing organic 
substance most likely derived from sewage. Ammonia is not an 
organic substance, and our correspondent is mistaken in suppos- 
ing it to be offensive. The offensive constituent of sewage, or 
rather the offensive product of its putrefaction, is most probably 
sulphuretted hydrogen. Bisulphide of carbon, or other sulphur 


‘compounds, may be mixed with it ; but this would not materially 


alter the case. Sulphuretted hydrogen, whether alone or mixed 
with other sulphuretted gases, or combined with ammonia, is 
equally stinking and poisonous, and consequently objectionable ; 
ammonia is anyhow totally innocuous, and, to the extent that 
it could possibly exist in Thames water, as originating from sew- 
age, it is unquestionably quite insignificant. 

The fact that the Thames water is but slightly affected in its 
quantitative chemical composition by the admixture of sewage, 
especially as regards the amount of dissolved organic substance 
per gallon, leuds very considerable support to the opinion that 
in the flowing water that is constantly brought in contact with 
the atmosphere, a spontaneous and innoxious process of purifi- 
cation goes on, with the result of consuming the organic sub- 
stance, or rather converting it into harmless products—carbonic 
acid, water, and nitric acid. If this were not the case it would 
be difficult to account for the disposal of the large quantity of 
dissolved organic substance constantly supplied by the sewage 
on the average proportion of fifteen or twenty grains per gallon, 
But although the river water may contain pretty nearly as much 
dissolved organic substance at Kew or Kingston as at London- 
bridge, it by no means follows that the water from those points 
of the river is equally wholesome. In fact, the fitness of water 
for drinking or household purposes is by no means proportionate 
to the small amount of dissolved organic substance it contains. 
Water with only two-tenths of a grain of organic substance in 
the gallon has been known to be unfit for domestic use, while 
other water with two or three grains per gallon may be tolerably 
good. Everything depends upon the nature of that dissolved 
organic substance. This is a fact that has been so strongly 
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dwelt upon by chemists, that engineers concerned with water 
ought to be acquainted with it. They ought also to know, 
whether chemists or not, that the ordinary intimations of the 
senses do not, asa rule, afford any indication of the presence of 
organic substance. The offensive character of the Thames 
during last week was not due to organic substance, although it 
was partly caused by organic substance. The stink was the 
stink of sulphuretted hydrogen, or something very closely allied 
to it. This substance in all probability was not produced in the 
flowing water, but in the mud banks ; and at half flood tide the 
disturbance of that mud facilitated the disengagement of the gas, 
and rendered the whole water offensive by the mechanical admix- 
ture of the putrid mud. The abominable character of this mud 
is so great, especially after being exposed to the influence of a 
temperature such as that of the last week, that a very small pro- 
portion mixed with the water would be quite sufficient to pro- 
duce the offensive results that have recently been experienced in 
so marked a manner, just as in stirring upa stagnant pool one is 
soon obliged to desist, from the stench produced. The amount 
of suspended substance in Thames water does not ordi- 
narily vary much between Blackwall and Kew Bridge, conse- 


» way this cannot represent the degree of sewage contamina- 
tion ; but the amount of organic substance in the suspended 


mud does vary considerably at different parts of the river. Be- 
tween London Bridge and Wandsworth it is tolerably uniform. 
At Rainham Creek, as well as at Kew Bridge, it is 10 per cent. less, 
and at the former place it is much greater at high water than at 
low water, as is also the dissolved organic substance; thus show- 
ing that the upward flow of sea water increases the amount of 
organic substance. It is highly probable that sewage, as such, 
never reaches Rainham Creek, and that while the dissovled 
organic substance is destroyed in its passage down the river, the 
suspended substance is deposited in the slack water at the sides 
of the river. 

With regard to the necessity for going high up the Thames to 
obtain a water supply for London, we may remark that it pro. 
bably would never have existed if the sewage of London had not 
been discharged into the river, and we can easily conceive that 
when the towns and villages on the banks of the Thames, above 
the present source of supply, come to be generally provided with 
water closets and sewers, and if the discharge of their sewage 
into the Thames should be permitted, the case will not be much 
better than when our water supply was taken from lower parts 
of the Thames. We should be sorry to criticise too severely 
some of the opinions formerly ex, ressed in connexion with the 


water supply of London; but we are glad not to be able to agree | 


with our correspondent in the opinion he seems to hold, that those 
opinions were given because they were paid for. Errors there un- 
doubtedly were ; but we trust those errors were merely such as 
are inevitably incurred, more or less, even by the best inten- 
tioned, in examining a difficult and complicated question.] 





THE REVOLVING CONICAL BOW AND SELF-ACTING SCREW, 
Sir,—You will probably remember that a few months ago I 
wrote several letters on the practicavility of economising resist- 
ance, by collecting it upon a flanged cone, and employing it to 
work a propeller at the stern (ifa sailing ship), or to aid the 
engine, ifasteamer. You were kind enough, not only to insert 
those letters, but to make some comments adverse to the theory 
set forth. Having often been impressed with the soundness of 
your conclusions, I weighed your objections carefully. I was 
not, however, satisfied of their validity. Ido not profess to be 
an engineer, but for the last ten years I have been a reporter on 
one of the journals of this city (The Manchester Daily Examiner 
and Times), during which period it has been my province to in- 
spect and describe a vast number of mechanical inventions; I 
ought not, therefere, to be wholly incapable of forming an 
opinion respecting the subject on which I write; and I am sure 
you will generously acquit me of anything like presumption in 
not agreeing with you unless convinced I was in error. 

After the matter had been discussed in your columns, in the 
Nos. January Ist, 8th, and 22nd, without arriving at a definite con- 
clusion, I undertook to submit the question to a series of expe- 
riments, and engaged to furnish you with the result, » hether 
favourable to my own views or otherwise. You replied that you 
would be content to abide the issue of the experiments, if fairly 
tried. I have never lost sight of the engagement, but my pro- 
fessional duties have prevented me accomplishing the object so 
soon as Idesired. I have now, however, tested the resistance- 
neutralising principle in a great variety of ways, and I forward 
you as brief an account as I am able of the experiments, leaving 
you and your intelligent readers to judge whether they do not 
furnish satisfactory proof that the revolving conical bow may 
become a medium through which the speed of vessels can be 
accelerated. 

I had found, from previous experiments, the extreme diffi- 
culty of arriving at anything like accurate results by drawing 
models through the water, whether spring balances or any other 
contrivances were adopted. The speed in drawing them is 
liable to vary, and the steering cannot be controlled with suffi- 
cient nicety. On this account I had an artificial stream formed, 
a channel of wood, one foot deep, and the same in breadth, the 
water running nearly in an ellipse, and made to circulate conti- 
nuously by the turning of a paddle. Instead, therefore, of 


forcing the models against the water, I prepared to force the | 


water against the models, as this plan affords much greater 
facilities for correct observation. The models can be brought 
to an equilibrium in the water by attaching a string to the bow, 
then passing the other end over a pulley at the head of the 
stream, and fixing such weights as will exactly counterbalance 
the resistance. The weight, of course, in this case, represents a 
moving power in the boat (steam or sails) equal to that which 
would be sufficint to force it against the water at the same 
rate as the water passes it—action and reaction being the same. 

Experiment 1.—Before trying the principle of propulsion, I 
decided to experiment upon the turning-power of a variety of 
cones (with blades of differing pitch, &c.,) as compared with the 
retarding force they might sustain. One model, fitted with a 
revolving conical bow only six inches diameter at the base, was 
placed in the centre of the channel, and a delicate steering con- 
trivauce arranged. A string was attached to the shaft of the 
cone, and, bringing it over a sheave, I fastened the other end 
ahead. The water was then set in motion, and as it struck the 
cone, the latter revolved, wound the string round the sh :ft, and 
drew the model steadily up against thestream. By this method, 
the vessel is worked forward by the identical water, and that 
alone, which has to be displaced, since the flanges are within 
the base of the cone. To do this, the turning force must exceed 
the retarding one, and it thus overcomes it. 

Experiment 2.—I have on a previous occasion endeavoured to 
show, that when the cone revulves freely, then the resistance 
falls upon the body of the cone; when it is set to work, and 
revolves slowly, then the resistance is taken from the surface of 
the cone, and falls upon the flanges, which are so arranged as to 
screen it. That, in fact, a mere change takes place of the points 
upon which the water impinges. But this was an important 





matter, which required to be tested. My first method of seek- 
ing a solution was this:—To the same weight employed to 
balance the model against the stream I attached two strings, one 
longer than the other. The opposite end of the shorter string 
was fastened to the head of the model, and the end of the 
longer one to the cone-shaft. The stream was then rendered 
strong enouzh for the model to balance the weight hanging over 
the pulley up stream, At this time, the loose slack of the string 
to the cone shaft was being wound in, and as it became tight, the 
model was carefully watched, in order to note whether, when 
the revolution of the cone became checked—by its shaft taking 
upon itself the balance weight from the other string—any indi- 
cation of increased resistance was visible, but it showed no ten- 
dency to drop astern. Having tried this many times with the 
same result, I next resorted to an expedient for setting the cone 
to perform some operation on board the model itself. Having 
fixed a mast, about a foot high, with a pulley at the top of it, I 
attached a string to the cone-shaft, carried it over this pulley, 
and tied the end to a weight of six ounces, The shaft repeatedly 
wound the weight to the top of the mast. Four ounces balanced 
the model in the stream alike when it was not, and when it was, 
winding up the six ounces, while half an ounce added to the 
balance-weight immediately drew the model ahead. I then 
alternately stopped and liberated the cone about thirty times, 
but a difference in resistance was scarcely ever perceptible. 

Experiment 3.—To another model I had paddles attached, with 
multiplying gear between them and the cone shaft. When evenly 
balanced in the stream, the cone worked the paddles round so as to 
move the model ahead or astern, according as they were set to 
press backwards or forwards, The same model gave to a propeller 
92 revolutions per minute, which was 55 per minute in excess of 
the number (37) due to the stream; although, even on this 
diminutive scale, the advantage was visible, I preferred to adopt 
some test more certain, and less dependent upon the precise force 
of the stream. It occurred to me that, since the plan would 
work a propeller, it would work a screw inanut. I caused a 
screw-thread to be cut upon a brass-rod, and to the nut I had 
springs fastened. By means of these I fixed the nut in the 
centre of the stream, at the level of the cone shaft, and screwing 
the rod into it, I brought the cone shaft to the stern, and united 
it tothe rod. Having found what weight would balance the 
model, I reduced it to one half, and trusted to the screw for 
overcoming the other half of the resistance. The cone gradually 
revolved, turned the rod in the nut, aud uniformly screwed the 
model forward. It may not be very easy to fully realise this 
operation from a mere written description, but I enclose my 
card, and if, for further satisfaction, you transmit it to any gen- 
tleman in Manchester, by calling upon me, he shall see the model 
screw itself forward in this manner, without string, balance weight, 
or any appliance whatever in front ; and also how the advantage 
derived from the cone and rigid screw is exemplified by the 
resistance-worked propeller. 

Experiment 4.—Omitting a great variety of experiments 
(amongst them one tried at the periphery of the cone-flanges, 
instead of at the shaft of the cone), all of which pointed to the 
same result, I now tried one to test a fourm upon which the 
discussion had especially turned, namely, a paddle at each end 
of an awkward craft, with a perfectly square head and stern. I 
suggested the shape of a square head and paddle as a simple one 
by which to illustrate the principle, and submitted, that if the 
paddle in front were allowed to revolve in the water freely, then 
the resistance would fall wholly upon the bow; if it were held 
fast, then the resistance would be caught by the paddle alone ; 
but if allowed to revolve at half the speed due tuo the vessel's 
motion, there would be no total increase of resistance, and this 
restraint put upon the paddle might be employed to work a pro- 
peller. You suggested a square stern, and a paddle placed there 
aiso, and expressed an opinion that notwithstanding the multi- 
plying gear interposed between the head and stern paddle, no 
accelerating influence could result. Now, I have had a model 
made answering closely to these conditions, and I find that it 
gives the most palpable proof of the soundness of the resistance- 
neutralising theory. I admit, most fully, that the argument 
you employed is unanswerable when restricted exclusively to 
the two paddles. No advantage can be derived by the extra 
speed of the hind paddle, because it is, as you affirm, at the 
cost of an increase of resistance by the fore paddle. But put 
the ship between the paddles, and the conditions are entirely 
altered, because she cannot get through the water without dis- 
placing it, although paddles might. I affirm, and this model 
proves it in practice, that the water in front is pushed no more 
forcibly by the fore paddle than it would be by the square 
head of the vessel, if the paddie were removed; but the water 
at the stern is pushed more forcibly than it would be if the hind 
paddle were’ removed ; and as the axle of the paddle is upon 
the vessel’s stern, it pushes her forward. It seems to me that 
this puts the matter in an intelligible light; but if doubt still 
linger, perhaps the following consideration may dispel it. Prior 
tu this discovery (one in which I have long taken deep interest, 
the same idea having occurred to myself as to Mr. R. Griffiths, 
the patentee) it has, so fur as I can learn, always been taken 
for granted that the resistance which has to be encountered at 
the head must also be borne there; but surely mechanical 
science is not necessarily bound down to that helpless extremity. 
By the arrangement now proposed, a portion of the resistance 
encountered at the head is sustained at the stern. When 
the water strikes the floats of the fore paddle, the paddle 
yields to the pressure, but whilst doing this, it is transferring 
the force operating upon it (through the shaft and multiplying 
gear) to the paddle at the stern, which revolves as much more 
swiftly than the current as the fore paddle moves slower, and 
this swift moving paddle deals out from behind its floats a portion 
of the very force which impels the fore paddle. The fore paddle 
(representing the flanged cone) would revalve swiftly, but it is a 
principle of the contrivance that the hind paddle (the screw) 
shall revolve swiftly instead of it. Although, therefore, there is 
virtually and practically an effective power obtained which will 
subserve the purpose of propulsion, yet literally and actually 
there is no creation of power whatever. The only thing 
done is to cause about one-half of the hostile force, which 
has hitherto been sustained as dead loss at the head, to expend 
itself behind the vessel, where it can be of service. Instead of 
two giants, relations of Neptune, standing in the water and 
continually pushing against the stem of the moving vessel, one 
of them now goes behind, and pushes at the stern post, or rather 
at a long rod reaching to the back of the floats of the fore paddle, 
through which rod he can bear a part of the resistance, although 
at a distance from it. 

As Tue Enoixesr is the leading journal in the empire on 
these matters, it is important that a subject of such moment 
should come before the public through its columns; and as 
your object can only be the promotion of scientific truth, I 
commend the resistance-neutralising principle to your further 
consideration, trusting that I have, in this letter, elucidated a 
few points which may have been previously left obscure. 

Worcester-terrace, City-road, Manchester. T. Morris. 

[We are quite sure that whatever our readers’ views may be 





upon the theory of our correspondent, the experiments he has 
above detailed will be read with interest. We commend the 
letter to their notice, and will reply to it next week.] 


AnnuaAL Meeting or Wootwicn Dockyarp AND ARSENAL 
Lasourrers.—The labourers of her Majesty’s dockyard and arsenal 
at Woolwich were last week regaled with their usual annual enter- 
tainment from the bounty of Mr. George Hall Graham, in the 
grounds of Sir Thomas Wilson. The school children were also, 
according to a recent custom, provided with tea and cake. Upwards 
of 3,000 tickets were circulated for the occasion. 

Caoutcnouc Carrtace WHeers.—These wheels,as now manu- 
factured by Mr. Davis, of Lyons’-inn, Strand, appear to possess several 
advantages over those hitherto used. They are stated to be less ex- 
pensive than iron tyred wheels, and to be capable of travelling 
as many as 12,000 miles, whereas an iron tyred wheel is said to be 
worn away after travelling 4,000 miles. Mr. Davis forms the 
periphery of his wheels of a dish-like figure, in which the india- 
rubber lies, with a projection in the centre, dipping far down into the 
wheel, so that as the pressure increases, so does security in proportion, 
and the rubber presents a curved figure to the road, similar to a new 
half-round iron tyre. If the objection of excessive wear has been got 
over by this arrangement, there is little doubt of india-rubber wheels 
coming into more general use. 

Discovery or Lance Masses or Meranuic Sitver AT Freer. 
—Professor Breithaupt reports that in a new working of the Himmels- 
furst Mine, which has been worked profitably for 120 years, an 
enormous quantity of silver bas recently been obtained, Just before 
coming upon the silver there was a small cavity containing sulpbaret 
of silver and antimony, with small fragments of pitch-blende. The 
silver generally extended over the whole area of the lode, forming 
plates; but sometimes it was found as compact irregular lumps, rarely 
presenting dendritic and filiform prelongations. Most of the lamps 
weighed from 3 to 12 lb.; the largest lump found weighed 60 1b., and 
was in the form of a side of bacon. The entire quantity of silver ob- 
tained from this spot, in the course of six weeks, is nearly one ton, 
The silver appears to be very pure, having a density of 10°840. It is 
expected that similar bunches of silver will be met with at other parts 
of the new lode. The same lode in another direction has been found 
rich in galena, red silver, and sulphuret of silver. 

New Screw Sreamer, tHe TASMANIAN. —- The Tasmanian, 
a vessel constructed for the European Royal Mail Company, and in- 
tended to form one of a class of new and powerful screw steamers to 
be e ployed in carrying out their mail contract, has arrived at Southe 
ampton, from the Clyde, under the command of Captain George Hyde. 
The Tasmanian was built by Messrs. Lawrence Hill and Co., of Port- 
Glasgow, and engined by Messrs. A. and J. Inglis, of Glasgow. She 
is fitted with inverted trunk engines, having three cylinders and 
double air-pumps; and during her voyage round from the Clyde 
every portion of her machinery worked in the most satisfactory man- 
ner. She is of 2,500 tons burthen, and 530-horse power (nominal); 
length, 365 feet; beam, 89 feet 8 inches; depth of hold, 80 feet. She 
is at present in the hands of the Royal Mail (West India, &c.,) Com- 
pany, who are temporarily working the Australian contract. 

Tue Dawy or Drarninc.—The first field drained on the four- 
feet system was on a farm near Bolton, In 1843, at the Derby show 
of the Royal Agricultural Society, John Reade, a gardener by trade, 
a self-taught mechanic, well known as the inventor of the stomach- 
pump, exhibited cylindrical clay pipes, with which he had been in the 
habit of draining the hotbeds of his master. His mode of construct- 
ing them was to wrap a lump of clay round a man¢ril, and rub it 
smooth with a piece of flannel. Mr. Parkes showed one of these 
pipes to Earl Spencer, saying, “ My lord, with this pipe I will drain 
all England.” The Council, on his lordship’s motion, gave John 
Reade a silver medal for his idea, and in the year following offered a 
premium for a tile-making machine. A great deal of money was 
wasted in attempts, and many patents were taken out for the purpose 
with indifferent success; but in 1845, at Shrewsbury, Thomas Scragg 
received a prize fur a machine which triumplied over the difficulties, 
and pipes can now be made quite as fast as kilns can take them. 
The work from that hour went rapidly forward.— Quarterly Review, 

Rosa Bonueva’s Srupio,—This beautiful studio, one of the largest 
and most finely-proportioned in Paris, with its greenish-grey walls, 
and plain green curtains to lofty windows that never let in daylight— 
the room being lighted entirely from the ceiling—is one of the most 
charming apartments anywhere to be found. All the woodwork is 
of dark oak, as are also the bookcase, tables, chairs, and other articles 
of furniture—richly carved, but otherwise of most severe simplicity, 
distributed about the room. The walls are covered with paintings, 
sketches, casts, old armour, fishing-nets, rude baskets, and pouches, 
poles, gnarled and twisted vine-branches, picturesque hats, cloaks, and 
sandals, collected by the artist in her wanderings among the peasants 
of various regions, nondescript draperies, bones and skins of animals, 
antlers and horns. The fine old bookcase contains fully as many ca-ts, 
skeletons, and curiosities, as books, and is surmounted with as many 
busts, groups in plaster, shields, and other artistic booty, as its top 
can accommo Jate ; and the great gothic looking stone at the upper end 
of the room is covered in the same way with Little casts anu bronzes, 
Paintings of all sizes, and in every stage of progress, are seen on easels 
at the lower end of the room; our artist always working at several 
at atime. Stands of portfolios, and stacks of canvas, line the sides of 
the studio; birds are chirping in cages of various dimensions, and a 
magnificent parrot eyes you suspiciously from the top of a lofty perch, 
Scattered over the foor—as bright as waxing can make it —are skins 
of tigers, oxen, leopards, and foxes; the only species of floor coverin 
admitted by the artist into her work-room. “ They give me ideas, 
she says, of these favourite appurtenances, “ whereas the most costly 
and luxurious carpet is suggestive of nothing.” But the suggestion 
of picturesque associations is not the only service occasion ‘ly rendered 
to the artist by these spoils of the four-footed members of ihe animal 
kingdom. J remember going to call on her, one sultry Friday after- 
noon, two or three summers ago, rather earlier than ber usual recep- 
tion hour, and finding ber lying fast asleep, under the long table at 
the upper end of the studio, on her favourite skin, that of a magni- 
ficent ox, with stuffed head and spreading horns, her head resting 
lovingly on that of the animal. She had come in very tired, from 
her weekly review of the classes at the School of Design, had thrown 
herself down on the skin under the shade of the table with the inten- 
tion of resting there for a few minutes, and had fallen asleep. There 
was so much natural grace and simplicity in her attitude, such an 
evident i and | ful in her whole appearance, and 60 
much of the startled child in her expression as—roused by the opening 
and shutting of the door behind me—she suddenly awoke and 
to her feet, that, sorry as I was to have broken in upon her nap, I 
could hardly regret the chance which had shown me 80 charming a 
little picture. Such is the “whereabout” in which Rosa Bonbeur 
receives her guests with the frankness, kindness, and unaffected 
simplicity by which she is so eminently distinguished. She is small 
in person, rather under middle height, with a finely-formed head, and 
broad rather than high forehead ; small, well-defined, regular features, 
and good teeth ; hazel eyes, very clear and bright; dark brown hair, 
slightly wavy, parted on one side, and cut short in the neck; a com 
pact, shapely figure; true artist’s hands, small, delicate, and nervous; 
and extremely pretty little feet. She dresses very plainly, the only 
colours worn by her being black, brown, or grey; and her costume 
consisting invariably of a close-fitting jacket and skirt of 4 
materials. On the rare occasions when she goes into company, for 
she lives very retiredly, accepting but few of the innumerable invita- 
tions with which she is assailed—she appears in the same simple cos- 
tume, of richer materials, with the addition merely of a lace collar 
She wears none of the usual articles of feminine adornment; not from 
contempt of them, but simply because the elegant tritles so dear to 
womankind are so utterly foreiga to her thoughts and occupations, 
that even to put them on would be, to her, a forced and unnatural 
proceeding. When at her easel, she wears a sort of round pinafore or 
blouse of gray linen, that envelopes her from the neck to the feet.— 
“ Silverpen,” in the Englishwoman’s Journal. 
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MACHINERY FOR LAYING THE ATLANTIC CABLE. 











We have been favoured by Messrs. Easton and Amos, of the 
Grove Ironworks, Southwark, with the accompanying sketch of 
the new apparatus which they recently completed for laying 
down the Atlantic cable. The machinery oa both the Agamem- 
non and the Niagara is precisely of the same character, and the 
description of that on one vessel is equally applicable to that on 
the other. The machinery is fastened on the decks of the ves- 
sels, and consists of two distinct portions, as shown in the illus- 
trations. Fig. 1 represents a side elevation of the main machine, 
and Fig. 2a plan of the same. Fig. 3 shows an end elevation 
of both parts of the machinery, one being shown behind the 
other. Fig. 4 is a section of the main machine at A, B, Fig. 5 
a view of the second or subsidiary machine, and Fig. 6 a plan of 
the same 

The main machine is placed in the after-part of the vessel, 
and a little on the starboard side, so as to be clear of the masts. 
The cable, as it comes up from the hold, passes through a 
groove A, and over a grooved wheel B, on to the drums C D, 
each of which has four deep grooves in it, each groove being 
originally made one-eighth of an inch deeper than the preceding 
one, to prevent the cable gathering slack. The cable, after 
winding round these drums, passes on from the last groove 
over another guiding wheel E, to the second machine, placed 
half way between the brakes and the stern of the vessel. Here 
a grooved wheel F, works on a sliding frame G, furnished 





| with weights fixed on a rod, to the end of which is attached a | 





piston, placed inside a cylinder H, full of water. This piston 
being less than the cylinder, the water escapes round it, but 
with difficulty, thus preventing any sudden jerk from taking 
place. From this subsidiary piece of machinery the cable 
passes over a wheel or sheave projecting well over the stern of 
the ship, and so down into the water. 

In working the brake machinery, the engineer fixes the 
amount of pressure that will keep the cable at the required 
tension, and weights the slide accordingly; the weight being 
hung on the shaft of the grooved wheel under which the cable 
passes, and, therefore, riding on the cable itself. Au index, or 
dynamometer, is placed on the side of the frame, and indicates 
the exact amount of strain exerted. Under this index is a 
wheel I, with spoke handles like a steering wheel, and from the 
drum of which achain passes over a wheel K, to another wheel M, 
from the shaft of which latter are worked the levers of four 
powerful brakes, N, N, N, N, which act on drums, W, W, W, W, 
carried on the same shafts, S and U, as the grooved drums, C 
and D, and the toothed wheels, X X X X, which latter are con- 
nected with the engine. The brakes, like the sliding frame, G, 
are supplied with sliding weights which may be slipped on or 
off at the engineer’s discretion, and with pistons working in 
cylinders of water, R, and acting also as water cushions to prevent 
any sudden jerk. Each brake is furnished with Appold’s self- 
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acting apparatus, O, and works in a tank of water, P. With these 
arrangements a man stands at the steering-wheel, I, with the 
index before him. the engineer instructing him what weight to 
keep to. As the rolling and pitching of the vessel increases or 
diminishes the strain, the sliding frame, G, will have a tendency 
to rise or fall with the tightening or slackening of the cable. 
The man at the wheel relieves any sudden increase of strain due 
to the pitch of the vessel by a slight turn of the wheel one way, 
which acts instantly through the chain over the wheels, K and 
M, on the brakes, N, and so through the drums, W, to the 
drums, C D. 

The machinery for laying the Atlantic cable is neither com- 
plicated nor difficult to understand, and the illustrations render 
any more detailed description needless. We have only to add, 
that every care has been taken not only to secure the best advice 
which it was practicable to obtain before deciding upon the de- 
tails, but also in the construction of the apparatus; and consider- 
ing the comparatively short time which has been allowed for 
manufacturing it, after every point had been determined, we 
think Messrs. Easton and Amos have done the Atlantic Tele- 
graph Company no small service in completing the work in the 
satisfactory manner noticed during the late trials. We trust that 
the second attempt of the company to lay their cable will be a 
successful one, and believe they will have no cause to complain 
of any defect in their machinery. 





WAGNERS BRIC 
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Tne following description and the accompanying illustrations of 
Wagner's brick machinery we extract from the Scientific American. 
The invention is by I. Z. A. Wagner, of Philadelphia, Pa., and is 
said to form very perfect bricks, and with great rapidity. The 
mode of making bricks proposed by the inventor is entirely new, 
as there are no plungers, mould-boxes, or stampers employed, but 
simply two mould-wheels and the requisite gearing. Fig, lisa per- 
spective view, and Fig. 2 a section of the molding wheels of the 
machine. A is a base, on which the machine is erected, and B, B’, C 
and D are gearing wheels that give the necessary motion, in the 
proper directions, from a prime mover, either horse or steam 
power, to the gear wheels, E. These wheels, E, have on their axles 
or shafis two mold wheels, F, having their peripheries indented in 
the manner shown, and the axles run in journals mounted in suitable 
frames. G. is a hopper into which the tempered clay is put, and as 
the two mold-wheels, F, revolve within it, they take up a portion of | 
the clay, and when they meet mold a ect brick, as indicated by | 
J. As the bricks would be liable to stick to one of the mold-wheels, | 
F, a device is provided for freeing them from it, which is better seen , 


er 





K MACHINERY. 
TT 


i 


in Fig. 2. On one of the axles a small toothed wheel E is placed, 
and by the side of this there passes down a rod K, provided with a 
projection &, and working up and down in suitable bearings; there is 
also a spring J, which has a tendency to force the bar K up and keep 
it from the bricks. When the machine is in operation, the wheel E, 
catching against &, depresses it, and forces out a brick upon I, when 
it is again free ; the spring 2 brings the rod K up, and ready for the 
next brick. The bricks pass on to an endless delivery belt I, that 
passes over two rollers i i. 











IckLanp Spar.—A splendid specimen of this, the purest species of | 
carbonate of lime, which is transparent and double refracting, is now | 
to be seen at Mr. Tennant’s, mineralogist, in the Strand. This unique 
specimen, which is one of the largest hitherto found, being greater in | 
dimensions than either that at the British Museum or School of Mines, 
is 9} inches in height, 8 inches broad, and 6 inches thick. A much | 
smailer specimen of double refracting spar was lately disposed of in 
Paris for 3,000 francs. The only locality where it is discovered is 
Iceland, in the neighbourhood of the Geysers, or hot springs. 


| an angle sufficient to prevent the rain from beating in. 


VENTILATION OF AMERICAN Rawway Cars.—A very simple 
arrangement is used on some of the cars on the Hudson River Road, 
the New Jersey, the Wilmingston, and one or two other roads, which 
seems to work remarkably well. A square opening is made over each 
window of the car, into which a small door hung on pivots at the sides, 
fitted tight enough to remain in the position as placed, so that the 
amount of air admitted by each is easily regulated. The door is 
made a little longer than the opening, so that when closed it stands at 
The air from 


| these numerous openings does not blow directly upon the passengers, 


but seems to keep a pretty active current across the top of the car, and 
thereby renders the atmosphere of respectable purity, or at least 
bearable. There are generally enough persons in a car containing 


; fifty or sixty passengers who think euough of comfort and health to 
| keep some of these air-vents open, and if they neglect to do so the 





conductor can ventilate the’car without subjecting any one to a strong 
current of air. The plan is simple, inexpensive, and works well,— 
American Railway Times. 

Destructive AccipENTs.—The following letter from Constanti- 
nople contains some details of two accidents recently reported by 
telegraph :—“ On the 30th of May, at the moment that the steamer 
Djeddah, belonging to an Egyptian company, was on the point of 
leaving that port for Syria, the boiler. which was a high pressure one, 
burst, and killed all the men who were in the engine-room. The 
number of men who perished were six, including the three engineers, 
The second accident occurred at the Greek Church of St. Constantine 
in Pera, which is in course of construction. A temporary wooden 
erection had been raised near the church, and it was the custom to 


| celebrate divine worship there while waiting fur the completion of the 


| severely wounded, while above fifty persons had reeei 


| of this city. 


| chimney in less than one minute, simp 
| contrivance the lightning conductor was fixed in little more than a 


church. On the morning of the 2nd, during service, a cracking noise 


| was heard, and immediately after came the falling of the house. When 


the fallen timbers were removed, a dreadful spectacle met the eye ; 
several dead bodies—some accounts mention seven, othersanly three 
—being found there, with a considerable number! of individuals 
mére or less 
severe bruises.” a 
Licutyinc Conpuctors.—An operation of considerable interest 
has just been performed at the works of Messrs. J. Whitworth aud Co., 
Mr. H. Wilde, of Cross-street, having engaged to fix 
one of his patent lightning conductors to the large chimney of the 
works, which is 140 feet in height, the workmen of that gentleman 
commenced operations by flying a large kite with two strings over the 
chimney, by means of which a rope was drawn over the top. To the 
rope was attached a short iron chain, which was pulled over so as to 
cross the chimney top, and hang down a little on each side. To one 
end of the chain was attached a singleiron block, with a rope through 
it; the workmen seated themselves on a board at one end of the line, 
and by means of balance weights were drawn to the top of the 
By this simple and ingenious 


day, and without the least accident or stoppage of the works. We 
understand that the method described is applicable to any case where 
repairs are required to the top of a chimney or steeple, and where it 


is desirable to avoid the great expense of a scaflolding.—J/anchester 
| Weekly 


Times. 
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TO CORRESPONDENTS. 


Norice.—The first four volumes of THE ENGINEER may now be had, ready bound, 
Vol. I., price 20s.; also, Vols. IIT. and IV., price 18s. each; covers for 
binding each volume, price 2s. Gd. each, can also be had. Orders received 
by the Publisher, 163, Strand. 

‘ 


T. S.—Several patents have been taken out for fire escapes, but none we thin 
very lately. We do not know of any having been illustrated in THE ENGINEER. 
Unless you know the name of the inventor, or the time about which the invention 
you refer to was patented, it is impossible for us to assist you, 

R. 8. (Handsworth.)—Your idea @f obtaining power without expending fuel 
ts perfectly impracticable, and indeed absurd. With reference to your sketch we 
cannot understand upon what principle you suppose the piston would move 
backwards and forwards, even supposing the moving force continuous, much less 
when you assume that it ceases after filling the vessel from which the cylinder 
ts supplied. You are wasting your time by endeavouring to accomplish that 
whieh is impossible, 

. B. (Glasgow.)— We have received several inquiries for the tables you promised 
to send us for publication on the relative pressures, densities, and temperatures of 
stcam; also the mode you adopted of estimating the diture of heat in 
maintaining expanding steam at a uniform temperature. 

R.°S. (Manchester.)— We are not aware of there being any difficulty in getting 
Tue Enoiveen regularly delivered in Russia. We forward several copies 
every week by affixing a penny stamp to each ( for transmission through Belgium), 
and we have had few complaints on account of non-delivery. 

W. H. B. (Leeds.)—We are sorry we cannot inform you of any certain means 
of recognising different specimens of coal. Experienced persons may sometimes 
make @ good guess of the neighbourhood from which any specimen may have 
come, but there is no certain way of deciding the question. We have no doubl 
that Mr. Tennant, of the Strand, could supply sets of specimens for comparison 
with others. 

N. W, (Fitzroy-square.)—We sear you must trust to the honour of any person 
making inquiries about your invention, You can of course write to them and 
get alettr promising not to take any advantage of the information supplied by 
you, and ask them to bind themselves by a penalty not to do so; but we doubt if 
many would consent to adopt this course, although tt may bz difficult to say why 
they should object to do so. The plan for raising water you allude to was de- 
scribed in No. 69 of Tue Enaineen for April 24th, 1857. 

A. B. (Bornsley.)— We think your boiler will safely bear 45 1b. per square inch, 
if it be in good condition, as you state, and the ends be fairly stayed by bracket 
plates or otherwise. 

Inquisitive. (Manchester.)—Any sized ram or plunger would do, but the force 
exerted on each square inch of its area must be equal to the difference of the 
pressures per square inch in the pipes, or 13516. If the plunger therefore be 
1 square inch in area, the force required would be 135 ib. 


— 








CENTRIFUGAL SUGAR MACHINERY, &c. 
(To the Editor of The Engineer.) 


Sm,—In your number of November 13th you ask for an answer to 
inquiries for centrifugal machines for separating molasses from soft brown 
sugar. Can you give us the names of the makers? We are general ma- 
chinery importers and mechanical engineers engaged in erecting English 
machinery in this country, and from the first have subscribed to your 
journal, generally obtaining it on visiting England. We, however, persuaded 
four others to subscribe, and by paying double price, or rather more, we 
get it through a bookseller, The last number we have is for February. It 
is only a month since we got October, N , and D ber, having 
received January and February prior thereto. 

We have thought of addressing you on the want of care bestowed in the 
selecting machinery for this country—in the non-adaptation of the ma- 
chines to the circumstances in which they are placed, &. &c. 

To parties in our position here you cannot conceive how valuable too it 
would be if we had the names of the makers of any machines noticed by 
you, Simply through the adverti in your col we have opened 
busi correspond: with three houses; but in many cases when we 
write to parties whose machines are noticed, we either get no reply, from 
our letters not being properly addressed, or a reply saying they are only 
patentees and not makers, and forthwith they want to sell the patent right 
for this country. Froom anp Grecory, 

St. Petersburg, June 15, 1858. 











[We forwarded the names and addresses of the makers of the centrifugal ma- 
chinery for extracting molasses from brown sugar lo the correspondent who made 
the inquiry, but have no copy of them. Perhaps the makers will again address 
us. We do not understand what difficulty there can be in getting Tae ENGINEER 
in St. Petersburg, as we forward several copies from this office weekly to persons 
residing there. Booksellers must, of course, be paid for their trouble, but how 
they can demand double price we do not know, unless they import copies on the 
chance of selling them. We think the best way of ensuring regular delivery of 
THE EnGiveer in St. Petersburg would be to have it sent direct from this office, 
or to order it through the Russian Post Office authorities. We quite appreciate the 
difficully of those abroad in not knowing to whom to apply for special machines; 
but the difficulty is not alone felt by them, as we receive almost daily inquiries for 
the addresses of makers of various classes of machinery. Patentees are strange 
mortals. Many of them take no pains after patenting an invention to get it 
carried out, and makers are generaliy under the delusion that thy are too well 
known both in ihis and other countries to require to advertise. Besides this, with 
many, advertising is considered infra dig. We should like to know what pro- 
portion of those requiring any special article recollect at the moment the names 
and addresses of the makers, even if they have ever heard of them.) 


AN ELECTRO-AGRICULTURAL QUESTION, 
(To the Editor of The Engineer.) 


Sm,—Can any of your readers inform me whether there is any danger in y 


having a hen-pen covered with galvanised wire netting, as the electric fluid 
last week struck two trees that are growing through those I have so 
covered, and partially destroyed them. This is the second time the same 
trees have been struck by lightening. If dangerous, is there any remedy 
except by removing it? I have just gas-tarred it on speculation, not know- 
ing what else to do. A Constant Reaper. 
23rd June, 1858. 
Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages eleven words ; 
blocks are charged at the same rate for the space they fill. 








Letters relating to the advertisement and pwhlishing department of this paper ar 
to be addressed to the publisher, Mx. Berwann Luxton ; all other letters and 
communications to be add#essed to the Editor of Tuk ENaixeER, 163, Strand 
London. 
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APPLICATION OF SEWAGE. 


In reverting again to the subject of sewage, especially as 
regards its application to agricultural purposes, it will be 
unnecessary to devote any time to showing that sewage 
Possesses value as manure. ‘This fact has long since been 
established, and it is gradually becoming more generally 
appreciated. As regards London, the precise amount of 
the manure value of the sewage has been variously estimated, 
as might naturally be supposed; but taking all circum- 
stances into consideration, and comparing the sewage with 

eruvian guano at £11 per ton, its annual value cannot be 
Jess than from one to one and a-half millions sterling. 

As to the general question of the possibility of applying 


| 





the sewage of towns to land, we have long been acquainted, 
to some extent, with the results that have been obtained at 
Edinburgh, Rugby, Watford, Dartmoor, and other places. 
Still the accounts furnished of these instances of sewage 
application were not so precise and comprehensive as not 
to admit of doubts being raised, and opposite opinions be- 
ing entertained, as to the general applicability of this mode 
of disposing of sewage. Much misconception has arisen 
through considering the question from a point of view that 
was not appropriate. Many have decided against the 
application of sewage to land because they supposed it 
could not be practised with remunerative results, as a 

urely commercial speculation. Thus we find that Dr. 
Hofmann, and Mr. Witt, the chemists engaged by the 
Government referees, when reporting upon the application 
of sewage by irrigation, record, as the results of their inves- 
tigation, the facts that the manure value of sewage is, on the 
average, nearly £1 per ton, while the aggregate annual 
value of the London sewage is from £1,385,540 to 
£1,444,177 ; and that then, with a knowledge of the results 
obtained at Edinburgh and elsewhere, they declare that, 
“ notwithstanding these remarkable results, it is extremely 
doubtful whether any profitable use can be made of the 
London sewage for the purpose of irrigation.” But it is 
clear that the “ profitable use”—dby which money return is 
understood—of sewage, is not the question to be considered 
in connexion with the disposai of sewage. It requires no 
elaborate ‘investigation to determine that, if the sewage of 
London were daily made a present to any one, in a lump, 
that he would have no great prospect of making his fortune 
by laying down pipes for conveying it, and erecting works 
for pumping it, on the land of. farmers within twenty 
miles round London. It is quite clear that the enormous 
outlay of capital and the annual working expenses would 
swallow him up before he had a chance of making a profit. 
But if, with the gift of the sewage, there were combined 
the necessity of disposing of it in sucha manner as not to 
offend even the nose of any one, the case would be very 
different; and this is precisely the position in which the in- 
habitants of London are placed as regards their sewage. It 
must be got rid of, and they have to do it. However this 
object is attained, it will unquestionably be attended with 
vast outlay in the first instance. It may be that the attain- 
ment of the sanitary object can be effected so as ultimately 
to be productive of benefits that are not necessarily con- 
nected with the immediate work to be done; but the idea 
that the attainment of that object is to be limited or 
obstructed by considerations of pecuniary profit or of any 
kind of advantage that may be represented in money 
merely, is one of the most egregious blunders conceivable. 
The question is one of common decency: whether we shall 
be clean or dirty, whether a city with nearly three million 
inhabitants, and probably the most wealthy in the world, 
shall be kept in a wholesome and healthy condition, or 
whether it is to be liable to be periodically poisoned with 
its own filth? The decision of this question, according to 
considerations of gain, is a course of proceeding totally fal- 
lacious, totally un-English, and one that cannot be tolerated. 
Hence it is that we have urged upon the public attention the 
propriety of disposing of the London sewage by its applica- 
tion to the land. It is of no consequence whether this can 
or cannot be done with immediate pecuniary advantage to 
the inhabitants of London. If it can be satisfactorily esta- 
blished that this material—which has a manure value of 
some £4,000 a-day, and is now a growing source of nuisance 


| to the town—can be disposed of so that it will not be a 


nuisance, it does not at all matter whether or not the cost 
of doing so will equal or even exceed the estimated  valae 
of the material when so disposed of. ‘The profit to be 
looked for from such a course is not the receipt of so much 
money, but the facts that we shall be clean, whereas we 
should otherwise have been dirty—that we may be healthy 
while we might have been diseased. Moreover, there is an 
old adage, that “a poey saved is a penny gained,” and if 
sewage can be so disposed of as to save what is now wasted, 
the gain in that way will not be small. Hence, if the means 
adopted for disposing of our sewage include, besides the 
object of paramount importance, the possibility of realising 


| a pecuniary gain or a national advantage, it will undoubt- 


edly be well to make provision for the ultimate attainment 
of that end also; but such considerations should not be 
permitted to interfere with the main undertaking, otherwise 
than as mitigating the cost of providing an efficient remedy 
for the present disgusting state of our river. 

The general question as to the application of sewage to 
agriculture may now be regarded as finally settled. In 
Mr. H. Austin’s able report to the Board of Health, on the 
means of deodorising and utilising the sewage of towns, it 
has already been shown that the agricultural advantages of 
applying sewage to land are considerable, even when the 
outlay is altogether borne by the proprietor, and irrespec- 
tive of the question of sewage disposition; that the appli- 
cation of sewage to land is not necessarily attended with 
nuisance, when proper precautions are taken, and when it 
is combined with efficient drainage. Mr. Austin, being 
neither a farmer, a chemist, nor a medical man, did not 
pretend to speak with the authority that would have been 
desirable; but his statement of the case bears the impress of 
sound common sense, and therefore it is not surprising that 
we should find it receive the sanction and confirmation of 
the Royal Commission, which comprises among its mem- 
bers farmers, chemists, engineers, and medical men, who 
have devoted considerable attention to sanitary questions. 

In that report we find it stated in the most positive 
manner that the application of sewage to land, if judiciously 
carried out, is profitable to persons so employing it, espe- 
cially in sitaations naturally favourable as to level, and even 
in others where steam power must be employed; that, 
with proper precautions, the application of sewage to land 
is not objectionable on the score of nuisance or of danger to 
health ; and that, on the whole, there can be no doubt that 
thesewage of a town can be more advantageously disposed of 
by direct application to land than by any other means. These 
are theresults that have been arrivedat after minute personal 
inspection of the trials that have been made, and a general 
investigation of the whole subject. At the same time the 
failures that have been experienced, and the objections that 





have been raised as to the agricultural application of 
sewage are, with good reasons, stated to be the result, not 
of any inherent impracticability, but only of the very small 
amount of engineering skill, and of proper adaptation, that 
have been brought to bear upon the laying out of works 
for the purpose. In some instances the natural facilities 
for gravitation are not taken advantage of, in others the 
area of land over which pipes are laid down is much 
greater than the sewage is capable of manuring, and thus, 
in both cases, an outlay has been incurred beyond the pos- 
sibility of utilisation. 

Altogether, this report, although only a preliminary one, 
brings us into more definite relation to the subject of 
sewage disposition as regards its application to agriculture. 
It is in this respect alone that the question of profit can be 
legitimately introduced. That is most decisively answered 
affirmatively. At the same time this has been done with a 
scrupulous regard to the sanitary bearings of the subject. 
The impropriety of admitting sewage into watercourses is 
fully recognised, and the necessity of providing an imme- 
diate remedy most earnestly insisted upon. 

In strange contrast with the opinions expressed by the 
Royal Commissioners are the statements put forward by 
Messrs. Bidder, Hawksley, and Bazalgette, “that the cost 
and difficulties attending the application of liquid sewage 
in large quantities are absolutely prohibitory of ‘its use ; 
that liquid sewage cannot in general be used with advan- 
tage in this climate, except in particular states of the 
weather, and in certain stages of the growth of the crops 
to which it is applied; that commonly the distribution of 
liquid sewage is accompanied by. a noisome odour, and, 
except in the case of its application to sandy or rocky soils 
of considerable inclination is liable to induce the worst 
forms of marsh malaria.” 

These objections are all sufficiently startling, but the last 
is at direct issue with the observations of the Royal Com- 
missioners as to a matter of fact. They state, in speaking 
of the Craigentinny meadows, to which the sewage of 
Edinburgh is applied so copiously and continually, that the 
absorption of the offensive gases of sewage by the soil and 
by vegetation is so rapid, that there is no perceptible smell 
five minutes after the application,—and that on examining 
the liquid which escaped from the banks on the sea shore, 
after percolating through a soil little better than sand, it 
was found to be practically inoffensive, and might with 
propriety have been thrown into any ordinary watercourse, 
This observed fact is quite consistent with what is known 
as to the absorptive action of soil; but Mr. Way’s re- 
searches have shown that so far from sand being most 
efficacious in this respect, it is the least so; the absorptive 
efficacy of soil being proportionate to its argillacious cha- 
racter, although it may not be determined merely by the 
amount of clay. The Craigentinny meadows may, there- 
fore, from their sandy character, be regarded as being more 
unfavourable to the deodorisation of sewage and the 
absorption of its dissolved constituents than the average 
of cultivated land. 

As to the cost and difficulties attending the application 
of sewage to land, so little is known, that a decided general 
opinion cannot be other than extremely hazardous. At the 
same time there is the fact that it has been applied to land 
with unquestionable advantage to the towns trom which it 
was removed, and with decided profit to the cultivators of 
the land. ‘This, at least, renders it imperative on those 
who oppose such application of London sewage, to show 
specifically, and in detail, that the cost and difficulties are 
really so great as to preclude the possibility of carrying it 
into effect. 

The probability that sewage cannot be applied as manure 
to other crops than grass, and the consequent difficulty that 
there might be either in providing sufficient grass land for 
receiving the whole sewage of London, or in disposing of 
it during the seasons when it could not be applied to land 
under other crops, constitute a more valid objection than 
any other that can be urged against the agricultural use of 
sewage. But it is an objection that may be said to be 
based upon ignorance, for the questions which it raises 
have never been strictly examined, and until that is done 
they remain open. Doubtless the Royal Commissioners 
will in due time give that attention to this point which 
they acknowledge in their report that it demands. Surely 
it cannot be altogether a visionary expectation that chemis- 
try may furnish some means by which superfluous sewage 
might, without causing nuisance, be allowed to collect at 
such times when it could not be applied to the land, so as 
to be applicable in time of drought, or to other incidental 
purposes. If this could not be done, and even if the 
100,000 acres of grass land for the constant reception of the 
sewage could not be obtained near London, it does, upon 
the face of the matter, appear very improbable that some 
plan of alternate application of the sewage to different 
areas could not be devised in such a way as to meet the 
requirements of the case. 

As to the disposition of farmers to use sewage, very little 
is known, but with the growing demand ‘for manure, and 
the increasing inclination to adopt improvements, there 
is not, apparently, much reason for anticipating obstacles 
from that source. 

However, all these, and many other points, require to be 
determined by an exact examination of the country roand 
London, and until that is done there is no ground at all 
for pronouncing the application of the London sewage to 
agriculture to be either possible or impogsible. That such 
an examination of this question has become absolutely 
necessary will be evident from the considerations that the 
inhabitants of London, if not being actually poisoned by 
the filthy state of the river, are at least seriously incom- 
moded by it; and that the plan which has been devised 
for ate Five this state of ‘iinws, by diverting the sewa, 
from the river, would, as we pointed out in our last article 
on this subject, in all probability give rise to a far greater 
evil than that we are suffering from at present. It would 
be small gain indeed if, in spending from five to ten millions 
in taking our sewage down to Sea Reach instead of pouring 
it into the river at once, we were to take unto ourselves 

seven devils worse than the first, in the shape of a pestilen- 
tial air infecting the country round the mouth of the 








480 


THE ENGINEER 


June 25, 1858. 














Thames, not unfrequently visiting London itself, and addin 
an additional sting to the now sufficiently uncongenia 
north-easter. 

The objection to the agricultural use of London sewage 
on the ground that it would require an area larger 
than that of the whole county of Rutland, seems a 
very slender one, when we remember that it is pro- 
posed to construct some fifty miles of gigantic sewer 
of nine, ten, twenty-five, or thirty feet diameter, for 
keeping the sewage out of the river till it has an 
opportunity of floating up to town from Sea Reach. 
Surely these gigantic conduits might be well replaced by 
some half-dozen or dozen smaller ones, extending over an 
area of twenty or twenty-five miles radius round London, so 
as to put the sewage upon cultivated land, and so as 
to get an opportunity of employing pumping power for 
some more useful purpose than the throwing away material 
at the rate of £4,000 a-day. 


STATE OF THE THAMES, 


So much has been said, especially of late, on the disgrace- 
fal state of the Thames, that it might reasonably be 
supposed that not only was the best mode of improving it 
settled, but that the mode of raising the funds required to 
carry out such improvement had been long ago determined. 
Neither, however, is the case. It is true that more than 
a generation has passed away since an attempt was made 
by the City authorities to improve the banks of the river, 
but the Government threw obstacles in the way, claiming 
certain rights and powers over its shores, although never 
exercising those rights, or doing any good with them, bat 
which they, nevertheless, tenaciously held, effectually 
putting a stop to any improvement being made. It was, 
as our readers will remember, only last year that the feud 
existing between the Government and the City authorities 
was brought to a final settlement; the terms of the agree- 
ment entered into between them, after many years of 
hopeless litigation, being fair and reasonable. A Thames 
conservancy was appointed, and many persons were san- 
guine enough to hope that the time had arrived when the 
necessary powers for dealing with the Thames were placed 
in the hands of those who would judiciously exercise them 
for the benefit of the public. How wofully they have been 
deceived the present state of the river but too plainly tells. 

The embankmen* of the Thames simply considered as a 
metropolitan improvement for facilitating the intercourse 
between the east and west ends of the town, and without 
reference to the state of the river, has for many years 
past been acknowledged to be a most desirable work, 
but neither the Government nor Parliament has ever 
had the courage to make a_ beginning except at 
one point, where, perhaps, it was least wanted, namely, 
between Chelsea and Pimlico. The expense involved in 
carrying out the general embankment of the Thames may 
be said to have been the sole cause of the neglect with 
which the question has so Jong been treated; and even 
now, When the absolute necessity of embanking the river is 
seen, not merely as a means of opening up a thoroughfare 
between the east and west ends of the metropolis, but also 
as a means of removing, to some considerable extent, if 
not wholly, the abominable nuisance arising from an 
exposure of the {banks of the river at low water—even 
now, the cost of the work is apparently the chief or only 
cause of its not being executed. Every one, without ex- 
ception, agrees to the necessity of confining the river 
within narrower bounds than it is at present; and the 
gencral impression has long been that the value of the 
property interfered with would be vastly increased. It is 
indeed more than probable that this embankment of the 
Thames—the greatest metropolitan improvement which has 
ever yet been proposed—might be wholly paid for by the 
increase in the value of the river-side property; nothing 
more being needed in order to effect the improvement than 
the authority of Parliament to purchase the property 
as the work proceeded, and to sell it as fast as the re- 
quisite alterations could be made. In France such a work 
would have been completed, and, in fact, has been com- 
pleted, in one tenth of the time we have been discussing its 
desirability. 

It is all well enough for the Governmeni: to lay the 
blame on the shoulders of the Metropolitan Board of 
Works, to whom they say have been confided all metro- 
politan improvements; but it is idle to talk thus, unless 
ample powers have at the same time been given to the 
Board to carry out the work it is expected to perform, and 
more than this, unless means are given it by which the 
outlay is to be met. Is it likely that the Metropolitan 
Board of Works will attempt to do anything towards em- 
banking the Thames before it has disposed of the Crainage 
question? And, as we have frequently maintained, the 
Board have had no opportunity of doing even this, so long 
as Sir B. Hall, while in office, refused on the part of the 
Government to lend any aid, either in the way of a con- 
tribution or even of guarantee, so as to enable the Board 
to borrow on the most reasonable terms. Parliament 
cannot possibly approve of the manner in which Sir B. 
Hall has for some time past treated the Metropolitan Board 
of Works, for whatever blame may attach to it for not 
arriving at definite conclusions on the drainage question, 
it is notorious that Sir B. Hall gave the Board no assist- 
ance whatever in its endeavour to commence operations. 
We do not speak of his returning the schemes contrary to 
the Act of Parliament, which, however, if found defective, 
he should have at once altered—or of his having referred 
the Board’s plans to engineers of his own; but we have all 
along maintained that the Board has, as far as possible, 
been desirous of meeting the views of the Government, and 
it was only due to it that the Government should come 
frankly forward and offer in some way to assist it in pro- 
viding means to carry out the contemplated work. 

It is now an acknowledged principle that metropolitan 
improvements are to a great extent national undertakings, 
and should be paid for at least in part by the country at 
large, and yet the Metropolitan Board has been and is 
blamed not only for not expending nobody knows how many 
millions of money on the drainage of London, but also for 


not embanking the Thames, and doing many other things, 
towards which the Government has not offered to contri- 
bute one farthing, or even, as we said, to lend its temporary 
aid, by assisting the Board to borrow money, to be repaid 
by itself, on the most reasonable terms. Can any thing be 
more in accordance with circumlocution than this, amount- 
ing as it does to a requisition to make bricks without straw, 
and which the Board, as representing the ratepayers 
of the metropolis, has not unreasonably refused to do ? 
The obstructive principle has at length been carried far 
enough, and Parliament has just opened its eyes sufficiently 
to see that placing so important a matter in the hands of 
a Chief Commissioner of Works, who may be not on the 
most friendly terms with the Metropolitan Board of Works, 
and who may put his veto on any and every thing it pro- 
poses, is not the way to get the work done; and it will be well 
not only for the inhabitants of London, but for the country 
at large, if Parliament decide at once, or as soon as possible, 
not only what plan of drainage it will have carried out, but 
also, and that immediately upon embanking the Thames, 
which in any case appears absolutely necessary ; above all, | 
it should decide what proportion of the cost of these great 
works should be borne by the country, giving all the 
assistance in its power to enable the Metropolitan Board of | 
Works, in whose hands, we believe, the superintendence of | 
the work might with confidence be placed, to raise the | 
necessary funds in the easiest and cheapest way. We trust 
the parliamentary committee, now sitting for the purpose of ! 
determining the best means of improving the state of the 
river, will be able to discover the true cause of the present | 
perfect stagnation of metropolitan improvements, and that | 
it will suggest remedies which may forthwith be applied to 
remedy the evil. 


CHELSEA-BRIDGE TOLLS. 


AN attempt is now being made to remedy the defect of the 
Act of Parliament under which Chelsea-bridge was con- 
structed, and by which the tolls were rendered permanent, 
or rather in which no provision was made for their remis- 
sion, even after the repayment of the amount borrowed for 
the formation of the bridge. This remedy is nothing more 
than the introduction of a Bill remitting the foot passenger 
tolls as soon as the sum of £97,000 shall have been reim- 
bursed to the Exchequer Loan Commissioners. All that 
has been written and said upon the folly of constructing a 
park for the use of the public, and a bridge to enable it to 
be reached, and then setting up an effectual barrier against 
the use of either, has failed, up to the present time, to do 
more than induce the Government to bring forward this 
Bill, which, as far as any benefit will arise to the working 
classes, is a mere sham, and can be productive of no kind | 
of good, except it be to render complete the original Act. 
Itis in no way calculated to meet the want which has been 
frequently and urgently pressed upon the attention of the | 
Government. It is true that at the time of authorising the | 
formation of Battersea-park, the idea of its being used by 
the inhabitants of Westminster, Pimlico, Chelsea, &c., was 
not entertained ; but the subsequent determination to con- | 
struct the bridge for the use of the working classes living | 
on the north side of the Thames was surely one which ! 
| 
| 





should have been coupled with some notion of the import- 
ance of making that bridge a free one as regarded foot 
passengers. Instead of this being the case, the money was 
borrowed on the faith of its being returned in the shape of 
tolls, and the consequence is, that what would have been a 
boon to thousands of the working classes of London is 
rendered comparatively useless ; and under existing cireum- 
stances it is a question if the money could not have been 
much more usefully expended than in the way it has been. 
We have no desire to see the Government break faith with 
Parliament; but it having become apparent to almost 
every one that an absolute necessity exists for making the 
bridge a free one as regards foot-passengers—that is, if its 
original object is to be maintained—we are at a loss to 
understand why so much apparent disinclination should be 
evinced by the Government to meet the existing difficulty. 
It has been more than once stated, and with every appear- 
ance of truth, that the increased value of the land which 
remains to be disposed of, would, upon the foot-passenger tolls 
being remitted, more than cover the amount borrowed of the 
Exchequer Loan Commissioners; and yet because no legal 
guarantee exists of this being so, the matter is set aside as 
unworthy of serious consideration. A new proposition has 
now been made by Mr. Jackson, the member for Newcastle- 
under-Lyme, which is, that the two counties united by 
Chelsea-bridge should maintain and repair the bridge for 
the future, and that upon this condition it should be thrown 
open free of toll. A rather lengthy discussion followed the 
motion for the second reading of the bill; but as no con- 
clusion could be arrived at, and as the suggestion of Mr. 
Jackson was deemed by the Chancellor of the Exchequer 
worthy of consideration, the debate was adjourned. There is 
therefore yet time to take a common sense view of this 
important question, and we trust it will be settled in a way 
favourable to the interests of the working classes. Lord 
Palmerston takes precisely the same view of the nature of 
the obligation to repay the debt which we have ourselves 
held, viz., that “the debt incurred by the public is due to 
the public themselves,” and that if the majority of the 
House decrees that it is best to repay the borrowed 
amount out of the public purse, there should be no objec- 
tion to this course being adopted. The objection, however, 
urged to this mode of dealing with the question is, that 
“the United Kingdom should not be taxed for merely 
metropolitan os art In reply to this, we say what has 
been said and acknowledged over and over again, that all 
metropolitan improvements are, more or less, of a national 
character; and more than this, that the working men of 
London are, as regards means of obtaining fresh air after 
their day’s work is over, in a very far worse position than 
the same class of men in country towns, whose boundaries 
are reached in a few minutes instead of hours, as is the 
ease with the outskirts of London. We feel quite sure that 
the constituents of those members who so loudly object to 

















the "| contributing to the improvement of the metro- 
polis, will not grudge the working men of London an 


infinitesimal contribution such as that necessary to meet 
the claim now in course of repayment by the foot-passen- 
ger tolls. Let the very best be done by the sale, or other- 
wise, of the land which remains to be disposed of, which 
will, without question, be enhanced in value upon the re- 
mission of the foot-passenger tolls, and then let the deficiency, 
if there be one, be partly made up by the counties, as 
suggested by Mr. Jackson, and partly ty the country at 
large. As we before suggested, it is possible that the 
West-end and Crystal Palace Railway might do some- 
thing in the way of contributing to the amount 
required, as there can- be little doubt of their in- 
come being greatly improved in the case of the bridge 
being opened free of toll, Many thousands of persons 
during the year would probably avail themselves of 
the railway upon finding themselves in the neighbourhood 
of the station, although they might not upon leaving home 
have intended to do more than take a stroll in the 
park. That any temptation to travel ought to be held out 
to the working classes many, perhaps, will deny, but for 
our parts we feel satisfied that occasional short trips by 
railway, after working hours, are really of great benefit to 
working men, and tend to the improvement of their physi- 
cal and moral condition. Whatever means are adopted for 
liquidating the debt incurred by the construction of Chelsea 
Bridge, nothing short of an immediate remission of the 
foot-passenger tolls will be satisfactory to the public. Why 
should not the tolls upon horses and vehicles be slightly 
raised, if a deficiency is expected by the remission of the 
passenger tolls? ‘Turnpike tolls are now about 50 per 
cent. above those charged upon crossing Chelsea Bridge, and 


| to those travelling in carriages a few pence can really be no 


object. We trust that before the debate on the Bill now 
attempted to be passed is renewed, some one, or all of the 
suggestions which have been made for getting over the 
difficulty, will have been carefully considered. We are 
quite sure that, should the proposed Bill pass, the common 
sense of the public and Parliament will alter it before long. 
Can anything be more absurd than the proposition that a 
complete generation should pass away before the foot pas- 
senger tolls are remitted. The repayment of £97,000 at 
the rate of £3,000 a year (the amount at which the pas- 
senger tolls are calculated) will prevent very few working 
men of the present day from using Battersea Park, laid out, 
be it remembered, at a vast expense for their especial 
benefit. 


THE GOVERNMENT SCHOOL OF MINES, 


In the recent annual report of the Department of Science 
and Art, we find recorded the proceedings of the professors 
attached to this institution, and the number of students who 
have attended the lectures. During the present session there 
has been an increase in the number of students, from thirty- 
five, the number last year, to fifty-four. Of these, ten have 
paid the fees as matriculated students for courses of lectures 
extending over two or three years, one has been received as 
a free student from the Mining School at Truro, and of the 
remainder, 
34 have entered to the lectures on chemistry, 


6 ” ” ” physics, 
4 ” ” ’ mining, 
o ” ” ” metallurgy. 


Courses of lectures for working men have also been 
delivered with the same success, as regards the disposal of 
the tickets issued, that has been met with formerly. The 
— treated of in these lectures were, natural history, 
geology, and applied mechanics. The period of study for 
matriculated students has been extended to three years, in 
consequence of the circumstance that so many of the 
students are unprepared by previous scientific instruction, 
as to be unable to ides full benefit from the lectures, so as 
to obtain examination certificates within two years. There 
has also been, this year, a total absence of military officers 
belonging to either the Queen’s or East India Company’s 
Services. 

In the chemical laboratory, under Dr. Hofmann, there 
have been 116 students; and in the metallurgical labora- 
tory, under Dr. Percy, there have been twenty-one 
students, some among these being from North and South 
America and Australia. The library and museum have 
received donations equal in number and value to those of 
any preceding year. The number of visitors to the museum 
has been 17,197 during the year, and a descriptive guide to 
its whole contents has been published, and afforded general 
satisfaction. 

Among the business of this institution that is not 
educational, the collection. of mineral statistics has been 
carried on in the Mining Record Office, under the superin- 
tendence of Mr. Robert Hunt; documents have also been 
collected which show the state and progress of underground 
mining operations, and which are calculated to be valuable 
for indicating the state of mines which, having been aban- 
doned, are about to be re-opened. Professor Huxley, the 
naturalist, has been engaged, at the request of the Board 
of Trade, in an inquiry into herrings, and will shortly be 
occupied in examining and reporting upon the several 
varieties when transmitted to London, so that we may look 
for philosophical distinctions being established between 
them, from the “ real Yarmouth bloater” to the “ pickled 
Dutch.” His attention has also been engaged with fossils, 
catalogues, and re-arrangement of specimens. Moreover, 
to enable the officers of H.M.S. Cyclops to preserve objects 
of interest likely to be found while making the hats secs 
across the Atlantic, Professor Huxley has obligingly volun- 
teered to draw up instructions for the purpose, and, as it 
seems, very properly so too, for to whom can we look for 
such assistance Callies the officials of a national institution ? 

In the chemical laboratory, too, we find there has been 
activity for the public good. Indefatigable researches with 
regard to the influence of sewage on the composition of 
Thames water, and the offensive putrescent character of its 
mud, the value of sewage as manure, &c. &c., have been 
carried out. It is added that the result of this important 
national inquiry is, that in consequence of the extent to 
which the sewage is diluted, the expense of the extraction 
of a manure from it would exceed the value of the product, 
and that the only chance of success as a commercial scheme 
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is that of employing the sewage itself for the purpose of 
irrigation. It certainly is rather remarkable to find this 
stated as the result of the researches made in the laboratory 
of the School of Mines, inasmuch as both facts were perfectly 
well established long prior to the commencement of those 
researches, which, in fact, did nothing more thau furnish 
data corroborative of the opinions of every chemist who 
had directed his attention to the subject in question. 

The practical utility of the chemical branch of the 
establishment has, to use the words of the report, also been 
brought to bear upon one of the highest walks of art by 
Dr. Hofmann’s analyses of the sand used in preparing the 
intonaco for the fresco painting of the new Houses of Par- 
liament, and of a fragment of the intonaco used by Giotto 
at Padua, showing that the latter was made with pure sand 
and lime, while the former was not. Analyses of several 
minerals and specimens,of sulphur have also been made for 
the Secretary of State for Foreign Affairs. All this is, 
doubtless, very valuable; but it seems to be somewhat too 
great an imposition upon the time of a professor whose 
special duties are educational, and hence must require an 
amount of attention that appears not a little incompatible 
with the prosecution of such important researches, more 
especially when we find at the same time that, in addition 
to these labours, many purely scientific investigations are 
being carried on sufficient to enable two chemists to pub- 
lish memoirs of various magnitude in the transactions of 
two learned societies. We hope the chemical officers of the 
school are not all overworked. 

In the metallurgical laboratory Dr. Perey has made 
numerous examinations of ores and mineral substances from 
Staffordshire, Australia, and Trinidad. It is stated, some- 
what singularly, that these examinations were “ free of 
charge.” We are at a loss to comprehend the significance 
of this statement. If such examination were made for 
scientific or official purposes, of course they would be free 
of charge when made by a Government officer. If, on the 
contrary, they were made for private individuals or for 
commercial purposes, the freedom from charge would con- 
stitute a dangerous competition with professional assayers 
and chemists. Can it be from the pressure of duties such 
as these that the second part of the report on the iron ores 
of Great Britain is so long delayed? This investigation 
commenced soon after the close of the Exhibition iu 1851, 
and liberal contributions of specimens and money in aid of 
it were made by Mr. Blackwell, but we are still without 
anything beyond a very small instalment of the result that 
it was represented might be looked for. In a former 
report, too, we remember some mention of elaborate re- 
searches being carried on in reference to metallurgical 
operations, but we have not yet had an opportunity of 
being gratified by a perusal of the results that may have 
been obtained. Investigations of this kind are very much 
required, at the present time especially, and we have no 
doubt that they would do much to raise the School of Mines 
in the estimation of those classes for whose benefit the insti- 
tution we have been speaking of has been established. 


GREAT EXIIIBITION COMMISSIONERS AND THE 
GOVERNMENT. 


THE 


THE connexion now existing between the Commissioners of 
the Great Exhibition of 1851 and the Government is about 
to be dissolved, whether for good or evil it is difficult to 
say, although we need not fear the change, if a condition 
of their union be a continuance of the unseemly disagree- 





carried out, and the National Gallery being removed from its 
present site. In 1856, however, a change came over the 
spirit of their dream, for a Royal Commission was appointed 
to inquire into the best site for the National Gallery, and 
this Commission reported against building a new Gallery 
or removing it from Trafalgar-square. This being so, the 
Commissioners were at a stand still; being robbed of one of 
their chief inducements for purchasing the land, and, while 
stating their readiness to carry out the intentions of 1852, 
they proposed, in answer to the Government’s complaint 
about the public money which had been expended in pur- 
chasing the land lying idle, to dissolve the partnership, and 
refund the amount advanced to them. ‘This, then, is the 
object of the bill—to sever the partnership between the 
Commissioners and the Government, on condition that the 
Commissioners repay the £77,500 advanced by the Govern- 
ment, with half the rents, &c., received during the last five 
years, making in all £182,000. From this amount, however, 
it is proposed, as we have stated, to deduct £60,000 for 12} 
acres of land to be retained by the Government, for what 
purpose is not clearly defined, leaving the sam of £122,000 
to be paid in cash by the Commissioners. 

What does all this mean? Well might many members 
of the House feel puzzled to understand what was to come 
next. The Commissioners propose to carry out their 
original scheme of encouraging science and art by a collec- 
tion of museums at Kensington, and as the Chancellor of the 
Exchequer expressed it: ‘Space would be applied to an 
ornamental park and grounds, not less in size than the 
enclosed part of St. James’s Park, and around it there would 
be museums and galleries, which would be the receptacles 
of valuable collections. These results would be effected by 
private and individual enterprise and energy.” 

In the midst of this paradise the Government are still to 
retain their 124 acres of land—also, we presume, to be 
devoted to the encouragement of science and art, for it does 
not appear that this department is to be given up—an oasis 
in a desert— but in which every thing will probably grow 
wild, though with Government aid perhaps in luxuriance. 
Surely it would be better for the Government to give up 
the Science and Art Department altogether, if precisely the 
same thing be carried out by the Commissioners, and, 
according to the Chancellor of the Exchequer, on a far 
moré extensive scale. That any possible good can arise 
from there being two institutions of precisely the same 
character in the same neighbourhood is very doubtful ; 
unless, indeed, it arise from the competition between 
them, causing all instruction in art or science to 
be dispensed at the lowest possible figure. Surely this 
dissolution of partnership, without the usual regulations 
as to the position of the future places of business of the 
partners, Is very unwise. We sce nothing but chaos in the 
contemplated change, except the Government give up 
altogether their Science and Art Department, or, perhaps, 
still undertaking to foster science, leave the care of art 
to the Commissioners. The objects of the Department 
of Science and Art will, we are quite ready to believe, be 
better carried out by the Commissioners than by the Go- 
vernment, although there can be no good reason why this 
should be so. The experiment of the Commissioners is a 
bold one, and we are not sure but that it is justified by the 
success which hasattended the Kensington Muscum ; it will, 
however, be a pitiable thing to see two rival establishments 
set up in close proximity, attempting to do the same thing, 
the one being dependent upon its own resources, and the 
other backed by Government. We fear, whatever arrange- 


ments which we believe have for some time past existed | ments are made, they cannot result in aught but a waste of 


between them. 


No one has probably ever attempted to | resources. 


Should the Government claim its collections 


unravel the mystery of the relations of the Commissioners | OW at Kensington, the Patent Commissioners their collec- 
of 1851 to the Government proper and that section of it—the | tion, and the Architectural Committee its collection, the 
Science and Art Department of the Committee of Council | Commissioners must begin de novo, for they will have little 
on Education. Where the powers of one end and those of | 0r nothing with which to commence operations. ‘They will 


the other begin, no one has ever yet been bold enough to 
attempt to explain. The director of the firm, to begin with, 
has had two heads—Science on one shoulder, and Art on 
the other. These things, apparently so blandly united 
under the Department of Science and Art, have lately taken 
to butting at each other in a most menacing manner, and the 
result has been that Art has got the best of it and Science 
has gone to the wall. The two streams, which were intended 
to flow so smoothly along in happy union, have separated 
from each other and become united again several times, 
until at last their battling has resulted in the appa- 
rent discomfiture of one of them; and Art will hence- 
forth run unfettered and, perhaps, alone, through the length 
and breadth of South Kensington. The details of the 
immediate causes of the fracas will probably ooze out little 
by little as the breach gets wider, until the whole truth 
be be made known when the final separation shall take 
place. 

The Government has brought in a bill which has already 
passed the second reading, for the dissolution of partnership 
between the Commissioners of the Exhibition of 1851 and 
itself, in which it is proposed that the money advanced by 
the Government for the completion of the purchase of the 
Kensington estate should be refunded, some twelve acres of 
land being retained by Government, for which the country 
are to pay the liberal price of £5,000 per acre, or £60,000 for 
the whole. It is well known that the Commissioners of 1851 
were bound to expend any surplus which might exist, after 
the closing of the Great Exhibition, in the encouragement 
of science and art ; and in 1852, conceiving that the reason 
the £250,000 annually expended in the encouragement of art 
and science was productive of so small an amount of good was 
the want of space, they offered to expend £150,000 of their 
surplus fund in purchasing land, if the Government would 
contribute a like sum. This was agreed to, and the 
Kensington property bought. In 1853 Gore House 
was let by the Commissioners to the Government at a 
nominal rental, for the Departments of Science and Art 
schools, and when it was necessary to remove the Marl- 
borough House collection the Commissioners allotted twelve 
acres of their land for the erection of a museum, the Govern- 
ment paying £15,000 for the building. The idea of the Com- 
missioners was eventually to concentrate at Kensington all 
public museums and galleries of art, and, up to within a 
recent period, there seemed every chance of this idea being 
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possess a vast extent of land with nothing upon it ; and the 
end seems to us not unlikely to be, some gigantic building 
scheme, with only a smattering of either art or science. 
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An Elementary Treatise on Iron Metallurgy, up to the Manu- 
facture of Puddled Bars, built upon the Atomic System of 
Philosophy, the Elements operated upon being estimated accord- 
ing to Dr. Wollaston’s Hydrogen Scale of Equivalents ; com- 
prising Suggestions relative to Important Improvements in the 
Manufacture of Iron and Steel, and the Conduct of Extensive 
Tronworks ; with Analytical Tables of Iron-making Materials. 
By Samvet Batpwyn Rocers, of Nant-y-Glo, Monmouthshire. 
London: Simpkin, Marshall and Co., Stationers’ Hall-court, 
and the Mining Journal Office, 26, Fleet-street. 

A MERE literary critic, eager chiefly to display his own 

peculiar accomplishments, would find much in this work to 

further his purpose, since he might with a great show of 
truthfulness affirm, that the style of the author is frequently 
affected, his editorial power feeble, his logic inconsequent, 
his grammar vile, his egotism enormous, and his vanity pre- 
posterous ; and in proof of his affirmation he might adduce 
citations from almost every chapter in the work. There 
certainly are two defects in the book which no discreet 
reviewer would pass unnoticed; for Mr. Rogers gives 
extracts from writings without telling us whence they 
come, or whose they are; and, although the volume con- 
tains but twenty-three chapters, he refers us on page 27 to 
chapter 34, on page 54 to chapter 30, on page 93 to 
chapters 29 and 36, and, similarly, in other places to other 
chapters which are nowhere to be found. These defects 
are not, however, intrinsic; and the volume has merits 
which forbid us to deal with it in any superficial manner, 
and induce us to examine carefully its nature, to weigh 
seriously its statements, and to express to our readers a just 
estimate of its value. The author is a man of long ex- 
perience, keen observation, acute understanding, deep 
research, and earnest truthfulness, and therefore deserves 
to have his literary faults mentioned with lenience and 
respect. 

Mr. Rogers is what but very few persons continue to be 
at his age—an ardent reformer; and the reform which he 
aims at is no Jess than the introduction of entirely new 





principles of manufacture throughout the whole iron trade 
of the country. He contends, with perfect justice, that the 
manufacture of iron involves vast and elaborate chemical 
changes, and that ruinous waste results from an almost 
universal neglect of the principles and conditions which 
regulate those changes. In the blast furnace there is 
waste, in the refinery fire there is waste, in the puddling 
furnace waste, in the foundry waste, and the waste in each 
case must continue all the time the old processes only are 
adhered to. But Mr. Rogers does not simply proclaim the 
evils existing; he, furnishes us with suggestions, by 
means of which they may, he believes, be removed, 


It would afford me much satisfaction (he says) to see a few of the 
various new processes, herein recommended, taken up and fairly 
carried out by some of the able firms in the trade (one of my inven- 
tions bas been adopted generally throughout the iron manufactories 
of the world, and with immense advantages to ironmasters); then 
would very soon be rendered manifest innumerable harmonious and 
admirable efforts and results of genius and talent, even in the com- 
paratively dry and stubborn processes of pig-iron making; and scien- 
tific influences would, in hundreds of instances in the routine of iron 
smelting and working, be substituted for the present, in a manner 
barbarous, system of force in processes truly chemical; every technical 
agent would then be enabled to trace the cause and properties of all 
his various products to their true and proper source, and blast-furnace 
managers in particular would be empowered to produce synthetically 
their iron and cinder results at pleasure; in other words, they would 
be able to place the working of their furnaces under complete control, 
however much such a thing may be considered an “ impossibility” 
even to the present day. (Preface, p. iii.) 

The author thus boldly comes forward as an innovator, 
and his innovations are of no ordinary kind. His pro- 
posals must, therefore, be received with caution, not simply 
because most inventors are too easily enamoured of their 
offspring, but also because the work contains many proofs 
that the writer is capable of cherishing an excess of ardour. 
But the caution with which the book is read must not be 
allowed to expand itself into prejudice against the doctrines 
which it teaches. ‘These must be examined upon their own 
merits, and in the light of the latest truths of science. 

Two important facts connected with iron metallurgy are 
indisputable. The first is, that the primary object of the 
iron manufacture is to extract the metal from ‘mixed and 
heterogeneous substances containing elements which tend 
to its degradation, such as silica, alumina, lime, magnesia, 
carbon, sulphur, phosphorus, &c.; and the second is, that 
while much attention has been given to the mechanical 
apparatus employed in the manufacture, the chemical con- 
ditions involved in it have, from their apparent abstruse- 
ness, met with less regard. It is equally manifest to us 
that, until a great change is effected in this last respect, 
improvements which are perfectly practicable, and which 
are rendered highly desirable by the hourly increasin 
demands for iron of good quality, can never be attained. 
With the great pervading doctrine of Mr. Rogers’ treatise 
we therefore entirely and cordially sympathise. We are 
also willing to assent to his further principle, that by 
applying sound chemical knowledge to the improvement of 
the iron manufacture, metal of any required description can 
be produced at will, and that with rapidity and economy. 

Having thus offered what general considerations have 
occurred to us in reference to Mr. Rogers’ volume, we will 
proceed to notice it somewhat more in detail; and in doing 
this we shall lose sight, as far as possible, of its blemishes, 
and bring to the consideration of our readers some of the 
really valuable matter with which it abounds. As the 
subject is, to a very great extent, technical, we shall confine 
ourselves mainly to the representation of what is peculiar 
in the views of the author. 

He is very careful at the outset to enforce the fact that 
pure iron may be obtained from any and every description 
of mine, ore, cinder, or earth containing it, if the smelting 
and refining be properly conducted ; and afterwards explains 
the manner in which the iron required for various purposes 
of utility differs from the pure unalloyed metal, showing 
that steel, or hard iron, is obtained either by converting the 
pure metal into wrought-iron, and combining that with 
carbon, manganese, silver, or one of the metalloids, or by 
manipulating the pig iron so as to leave the required sub- 
stances (where they exist in the pig-iron) in the finished 
results. 

He next shows that bars of wrought-iron are sometimes 
produced, possessing both red-short and cold-short properties. 
“This kind of iron,” he says, “is of the worst possible 
description ; for, nothing can be added to or taken from 
these bars that would materially improve the quality of the 
iron.” To avoid this evil it is, he tells us, necessary so to 
regulate the blast furnace operations as to revive the whole 
of the iron from its ores, and to alloy it with a sufficient 
dose of carbon to protect it from the contamination of 
sulphur, which abounds in the iron-making material now 
in general use. He altogether repudiates the opinion that 
iron of medium quality cannot be obtained from pig or cast- 
iron made with coke, and very properly adduces the fact 
that the coke-made iron of the Lowmoor-works is quite 
equal to charcoal iron, and commands double the price of 
the ordinary iron of a like kind, 

Mr. Rogers, as most of our readers who are acquainted 
with the history of the iron manufacture know, is the 
inventor of the iron bottoms now used in balling furnaces, 
In the second chapter of the work before us he introduces a 
somewhat similar invention, which he considers scarcely 
less important. After describing the various natural ores 
from which iron is extracted, he mentions several of what 
he terms artificial ores, such as iron slags or cinders, copper 
slag, black scouring cinders, &c., and then notices another, 
which he deems capable of causing immense improvements 
in iron smelting and working. It consists of a combination 
of lime and protoxide of iron, obtained by forming the 
bottoms of balling furnaces of limestone instead of sand. 
A sample of the new species of iron cinder gave 79 per 
cent. of protoxide of iron (61°4 pure iron), and 21 of pure 
and caustic lime, which may be used with great advantage 
in the blast furnace. That the author attaches great im- 
portance to this improvement appears from his own 
words :— 

The substitution of limestone bottoms for sand may be confidently 
asserted, as far as the rolling mill processes of an ironwork are con- 
cerned, to be the most important and valuable invention that has been 
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placed before the notice of manufacturers of iron since my introduction 
of iron bottoms to puddling furnaces in the year 1818, by which latter 
contrivance ironmasters have been able to increase the make of puddled 
bars at each of their puddling furnaces from six or eight to twenty or 
twenty-four tons per week (p. 24). 

The combinations of iron and sulphur, and the degrading 
influence which the latter exerts upon the former, come 
next under notice. The quantity of the degrading sub- 
stance may be so small as to be scarcely discoverable, and 
yet produce most pernicious effects in the iron. The 
chemical considerations involved in the fact are minutely 
investigated by the author, who takes the atomic system of 
Dalton for his guide, and Wollaston’s scale of equivalents 
for his measure. The conclusion arrived at is, that the 
smelter must endeavour to remove the sulphur from the 
fuels used in the blast furnace, the mine kilns, and the 
refineries, since it is from these minerals that the degrading 
element is commonly imported into the metal. In his 
remarks upon the sulphurets of iron, the author gives us 
another autobiographical fact of some interest and im- 
portance in the following passage :— 

In the year 1810 I proposed the application of this compound of 
sulpbur and iron (per-sulphuret of iron) te a Mr. Shorthouse, of Bir- 
mingham, and other sulphuric acid makers of the country (at which 
time the price of Sicilian sulphur was very high) ; the project was, how- 
ever, ridiculed as an impracticabilty, and it must be confessed that a 
proposal to make sulphuric acid at a cost of one penny per pound when 
the current price of it was 44d, od pound, did certainly have the 
appearance of verging very closely upon an impossibility. ‘Oil of 
vitriol” is now, however, regularly sold at £7 per ton, or three 
farthings per pound! This important invention of mine was brought 
to the knowledge and practice of the large manufacturers of sulphuric 
acid in Lancashire and Yorkshire, through the joint influence and 
personal recommendation of Mr, Farmer, of Kennington-common, 
near London, and a Mr. Rawson, of Lancashire; both gentlemen 
being extensive makers of the acid in question (p. 30). 

We must dismiss the valuable and elaborate chapters 
upon fuel with a very few words. ‘The principal cause of 
the superiority of charcoal iron arises, in the author’s opinion, 
from™the fact that the charcoal contains a considerable 
quantity of potash, which acts as a powerful flux upon the 
other residuums of the ore and fuel, fusing the silex and 
other earthy matters into a clear and perfect glass, and 
leaving the iron entirely or nearly free to combine with the 
requisite dose of carbon. He strongly recommends the use 
of common salt as an auxiliary flux to be mixed with the 
fuel in the blast furnace, for reasons which he duly sets 
forth. He also proposes a practical method of preparing 
peat for use in the blast furnace, advising the employment 
of it in conjunction with coke for the purpose. He further 
finds anthracite to be a far better fuel for smelting purposes 
than bituminous coal, as regards both the amount of 
available pure carbon obtained therein, and the reduced 
quantity of ashes produced thereby; and, finally, shows 
how to get rid of the principal difficulties experienced in the 
use of anthracite in iron-smelting furnaces, which are—the 
accumulation of dust in the crucible and hearth, the decre- 
pitation of the coal and its reduction to inconveniently 
small pieces, and the great density and relative weight of 
the fuel, resulting in the bursting of it into small pieces, 
which prevent the blast from penetrating the materials 
under operation. 

The asens on fluxes we must pass silently by, save in 
so far as they relate to the preparation and use of an 
artificial flux, which the author strongly recommends. 
his flux is prepared by reducing and mixing together 
chalk, marls, pure clay, feld spar, and fluor spar, with 
portions of hematite or spathose iron ores, ores of manga- 
nese, and zine ; and adding to mixtures of these materials 
one-half their weights of unslacked white-lime, and a like 
quantity of common salt, these last being dissolved in 
suflicient water to slack the lime. ‘The whole is mixed well 
together into a damp powder, placed in a reverberating 
furnace or oven, and brought gradually to a cherry red 
heat. A partial decomposition of the salt soon takes place, 
the chlorine passing off with steam from the moisture, and 
the soda remaining in union with the silica and alumina of 
the clay, &c. When the composition begins to clot toge- 
ther, after having been well stirred, the result, constituting 
the flux, may be raked out and deposited in dry stores for 
use. By modifying this flux according to the nature of the 
ores to be pc iat | and using it skilfully, an experienced 
furnace-manager would, Mr. Rogers considers, be enabled 
to produce, at all times, any required iron or cinder result. 

The blast of the smelting furnace requires and deserves 
more consideration than it ordinarily receives. In his work 
on “The Iron Manufacture of Great Britain,” Mr. Truran 
commences his fourth section with the words :—* The blow- 
ing-in of a blast furnace is an operation demanding great 
care and an intimate acquaintance with the management of 
the furnace ;” and Mr. Rogers, in dealing with the general 
character and effects of the blast, gives a similar intimation. 
Every practical iron smelter will understand, to some ex 
tent, at least, the reason and the importance of their warn- 
ing. The author's remarks upon the subject are full of 
instruction. Ile says :— 

The partial or impertect fusion of the residuary earths of the ores 
and fuel is the origin of nearly all the difliculties experienced in blast- 
furnace management; to avoid or vanquish which difficulties several 
scientific modes may be adopted, viz., Ist, to generate an extra tem- 
perature in the furnace, by dec« x more at ic air upon an 
extra dese of carbon ia a given tine; 2nd, to employ a hot-blast, or 
air heated to a certain degree, previous to its introduction into the 
furnace, the heated air being an equivalent for an extra decomposition 
of air and combustion of fuel within the furnace, its effects depending 
entirely on the peculiarly high temperature it originates; its action 
has no other difference whatever from that of a cold blast; and 3rd, by 
the use of a more active flux than is at present used in smelting fur- 
nacey—a flux that should, at a good working temperature, bring all 
the residuums of the materials under operation into a clear, fluid ,and 
glassy cinder, without the aid of protoxide of iron... . . On 
these points may be said to hang all the difficulties of blast fur- 
nace management, and, therefore, there cannot be too much attention 
paid to them, and more especially the last, for so long as a smelter 
depends upon a specific charge of limestone (supposing that material 
to be of a good and uniform quality, which is not always the case at 
Jarge works for a month together) to bring into suflicient fusion the 
earthy residuums of his charges of mine and fuel, which residuums at 
one time may amount to 1,800 Ib. on the ton of iron made, aud at 
another, at an interval of only a few days, perhaps 2,200 lb. (a by 
no means uncommon occurrence), he will icevitably be disappointed 
in his results (pp. 92-4). 


The words which we have printed in italics in the pre- 








ceding paragraph indicate the re-action which has taken 
place of late years in the minds of practical men with re- 
gard to the merits of the hot-blast used for smelting pur- 
poses. From the time of the introduction of the invention 
until very recently the most exaggerated advantages have 
been imputed to it, both by manufacturers and by writers— 
even by the best of them. More sober judgments are now, 
however, pronounced upon it. That it is attended by real 
and important gains cannot be disputed; but it is satisfac- 
tory to find that these gains are becoming more traly esti- 
mated and more faithfully represented than heretofore, and 
that the old blunders and misrepresentations concerning 
them are being rapidly and for ever swept away; for they 
have done, and while they were confided in were certain to 
do, much mischief. 

We cannot, however, dwell upon the valuable investiga- 
tions here given of the action of the blast upon the furnace 
charge, or upon the chapter which treats of the furnace 
cinders and of the enormous loss of materials associated 
therewith, which chapter contains useful elementary tables 
of the elements found by analysis in several descriptions of 
cinder. But we must not omit to notice the important 
distinction pointed out by the author between the examina- 
tion of ores by assay, and their examination by analysis. 
While the first gives the amount of metal contained in the 
ores with satisfactory accuracy, it affords but little know- 
ledge of the earths and other matters with which the metal 
is combined; whereas the latter furnishes complete infor- 
mation respecting both. And this is what, according to 
Mr. Rogers, and as we believe, is required in order to 
bring up the manufacture of the metal to that degree of 
perfection and of economy which is both practicable and 
desirable. But the analysis of metallic ores is an operation 
which surpasses the skill, not only of the common smelters 
of the present day, but of the furnace managers also, in 
numerous instances; and for this reason, before the 
improved system of working advocated by the author can 
become general, the knowledge of chemical science and 
manipulation must be widely and carefully diffused. To 
this purpose the author recommends ironmasters to place 
the means of acquiring this knowledge within the reach 
of their servants, by the establishment of institu- 
tions, or by some other efficient arrangement. The 
cost involved would speedily be repaid with interest, by the 
increased efficacy and economy thus induced. When the 
managers have once become well grounded in the prin- 
ciples of chemistry, and skilfal in practical analysis, all the 
existing difficulties of magnitude will have vanished, and 
the best results will be obtained. ‘The aspirations of the 
rising generations of operatives and manufacturers, as they 
successively appear, wiil be a sufficient guarantee against 
any subsequent degeneracy in the manufacture. 

The modern practice of forcing the quantity of iron pro- 
duced with but little regard to the quality of it—one of the 
many alarming evidences of the disgraceful ascendancy 
which the love of gain is obtaining over us as a nation— 
meets with no favour, with no toleration even, from the 
author, He makes war upon the “sham system,” with 
scarcely less vehemence than Mr. Carlyle himself; and is 
not less bold than he, in his assaults upon the supporters of 
the vicious practice. He is aware, he says, that the careful 
and scientific system of smelting which he advocates will 
not receive the countenance of the majority of the iron- 
masters of the present day, “ particularly those of Mon- 
mouthshire and South Wales,” whose great object seems to 
be to drive large quantities of material into the market, 
whereby they often realise immense fortunes. But the evil 
will work, we trust, its own cure. For already they are 
beginning to find out that for their best iron they can get 
no more than the price of their worst; and, this being so, 
and the fact remaining that the employment of the inferior 
metal must inevitably lead to waste and disaster, a power- 
ful reaction must ensue. 

The consequence of this “ driving of the trade ” has led to the ruin of 
many worthy people, and total loss to the nation of immense quantities 
of fuel and other valuable materials, with “ labour in vain ” without end. 
I will, however, say no more upon this subject, except to observe, that 
the benefits arising from making large quantities of white pig-iron are 
much less real than imaginary; for instance, 45,000 tons of common 
forge pigs do not now yield, at many works, more than 33,000 tons of 
inferior kind of bar-iron; but by working fully upon the principles 
explained in this work, the yield of finished results from 45,000 tons 
of an improved quality of pig-iron would amount to 37,000 tons of 
good and sound iron, being a loss upon the present mode of working of 
4,000 tons! and the cost of carrying into effect the improvements 
proposed would be very little, if any, higher than what is now paid 
for common merchan/-iron ; an ominous name this, as if certain quali- 
ties of iron were made * tor sale” alone (pp. 182-3). 

Bat our notice of this work has already so far extended 
itself that we caunot even so much as indicate the manner 
in which several highly important questions, such as the 
modifications which iron undergocs by combination with 
carbon in different proportions, the effects produced by 
puddling and boiling, &c. &e., are herein treated. The 
voluine, as we have already intimated, so abounds with 
interesting and invaluable matter that nothing but its 
earnest perusal and study can convey an adequate sense of 
its contents. Every intelligent iron manufacturer in the 
kingdom, whether employer or employé, who can study it, 
should do so. We will, however, give the author the 
benefit of our circulation among a wider class than that to 
which his work is addressed, by extracting from it his own 
remarks upon his claims as the inventor of the iron bottoms 
before referred to. After eulogising the inventions of 
Henry Cort, and enforcing “ the just and reasonable claims 
of his family for compensation,” he proceeds thus :— 

Puddling furnaces have, however, been su improved since Mr. Cort’s 
time as to turn out three times the quantity of iron that could then 
be obtained from them. ‘This has been accomplished by substituting 
iron bottoms to those furnaces, instead of a bed of sand; the conse- 
quence is, that 20 to 24 tons of puddled bars are now obtained per 
week from each furnace, instead of 8 or 10. Here, then, we have an 
improvement which has tripled (for 8 tous were, in 1818, considered a 
good weekly yield from a furnace) the make of iron in avy given time, 
which improvement has been the means also of effecting an immense 
saving of both iron and fuel; it has been freely adopted throughout 
the world, as it were, and vet not the slightest notice on that account 
(with one honourable exception) bas been taken of the person who, in 
the years 1816, 1817, and 1818, Jaid out considerable sums of money, 
and devoted many anxious days in endeavouring to bring the inven- 
tion here referred to under the notice and patronage of what may now 





not improperly be termed the old ironmasters of Monmouthshire and 
South Wales, some few of whom are yet in the land of the living, and 
who, from documents in their own possession, may readily verify the 
statements here made. Perhaps I am wrong in saying that no notice 
has been taken of the inventor of this important improvement in 
puddling furnaces, because there were, in the period referred to, two 
sorts of notice conferred on him. 1st. He had the grotesque honour 
of being distinguished, and was verv weil known «bout the ironworks 
in question by the sobriquet of “ Mr. Tronbottom,” from the urgent 
manner in which he endeavoured to introduce his project to the iron- 
masters, but his exertions in the case were of nv avail. 2nd. He was 
considered by the proprietary or managing partners of several very 
large works as a person who aimed at inducing them to attempt an 
impossibility. . . . . At tne time I proposed iron bottoms to 
puddling furnaces, [ also fully explained how the working of blast 
furnaces might be put under complete control, and made to yield 
double the usual make of pig iron (pp. 226-8). 


If the ironmasters of this country are possessed of that 
dignity and self-respect which, we believe, animate the 
great bulk of our countrymen, they will at once adopt 
measures either to prove the claims of Mr. Rogers false or 
exaggerated, or otherwise to render him some handsome 
acknowledgment of his services. Neither would entail 
upon them any considerable amount of trouble or expense. 

The new improvements proposed by the author are 
elaborately described in the book before us, and illustrated 
by twenty steel engavings. The analytical tables of iron- 
making materials mentioned in the title are very volumi- 
nous, and have been deduced from actual experiments. 
We will conclude with the following citations of a few 
curicus statistical and other facts :— 


The mineral basin of South Wales is estimated in round numbers at 
1,000 square miles of surface, and the average thickness of the coal 
veins in this coal field is considered to be 72 feet, or 24 yards. Now, 
at this rate, as every cubical yard of coal may be fairly estimated to 
weigh a ton, we should have 4,840 tons of coal under every acre of 
land, supposing such coal to be only one yard in thickness, or 
116,160 tons at 24 yards in thickness; from this acreable produce of 
fuel, if we deduct the odd 16,160 tons for unavoidable loss in working, 
there will remain 100,000 tons of available coal per acre. or 64,000,000 
tons per square mile, and the prodigious quantity of 64,900,000,000 
(sixty-four thousand millions) tons of coal in the mineral basin or coal 
field of South Wales alone, to say nothing of the numerous coal fields 
in other parts of the United Kingdom (p. 12). 

In the “iron pyrites” of this country (exclusive of immense deposits 
of them in Ireland, and in the comparatively unexplored minera! 
districts of North and South Wales, which abound with the “ killas” 
or slate formations) we have ample stores of sulphur to supply the 
wants of the community for the manufactures of gunpowder, sulphuric 
acid, the sulphates of soda, magnesia, ammonia (the fertilising in- 
gredient in guano), alumina, iron, copper, zinc—all valuable mercantile 
commodities—and of all other compounds of sulphur, in a manner, for 
ever (sic. pp. 35-6). 

At one of the iron smelting establishments in South Wales there 
are engines of such vast aggregate power as to compress into blast 
furnaces upwards of 112 millions of cubical feet, or 3,750 tons of 
atmospheric air daily (p. 91). 

By the present grasping mode of working collieries, those in South 
Wales in particular, immense quantities of coal are passed by in conse- 
quence of the comparative thinness of the veins; . . . 12,000 
tens per acre, or 7,680,000 tons per square mile. . . . There 
is another reprehensible waste of fuel silently going on in the 
collieries of many districts of the United Kingdom—namely, leaving 
immense quantities of small coal in the pits and levels. The quantity 
of fuel thus wasted in the South Wales coal field alone may be safely 
Coe 35. . 400 tons per day, or full 1,200,000 tons a year 

pp. 335-6). 

Every ironmaster and coalmaster working bituminous coal may 
obtain full supplies of oil, pitch, tar, and naphtha, for a great variety 
of necessary and useful purposes, and also many millions of cubical feet 
of gas for lighting his levels, engine houses, mills, forges, stores, roads, 
offices, shops, and dwelling houses, and for heating reoms and build- 
ings, and for all domestic purposes generally, for absolutely nothing 
(p. 342). 

We have omitted to mention that the volume contains a 
lengthy “outline of a new system of management for con- 
ducting the various operations at large ironworks scientifi- 
eally and economically,” into the merits of which we have 
not space to enter. 





Fine At Messrs. Forrest axp Co.’s Boat Manvracrory.—On 
Saturday night a fire broke out in the boat manufactory of Messrs, 
Forrest and Co., situate between the Stepney and Limehouse stations 
of the railway. ‘These premises consisted of a series of lofty timber 
buildings, resting upon brick walls and piers. and rising considerably 
above the level of the line of the Blackwall Railway, and on each 
side of the line. The area covered by the burning mass is estimated 
at more than four acres in extent. They were bounded on the east 
by the oak timber-yard of Messrs, Dixon and Co., which extended to 
the grounds of Limehouse Church, on the south by the cut which 
leads from the river Thames to the entrance to the Lea River, on the 
north by the Commercial-road, and on the west by a street running 
down to the creek or cut before-mentioned, called Mill-place, The 
alarm was first given at about ten o'clock. It spread to a great 
extent, and th« fomes were not subdued till three o’clock on Sunday 
morning. A cousiierable amount of property besides that belonging 
to Messrs. Forrest has been destroyed. 


Tue ATLANTIC CABLE.—We have received a pamphlet by “ Atlan- 
ticus” on the subject of laying the Atlantic cable, and in which 
he states he is “incited to make an humble effort to produce something 
with a view of facilitating the wide spread of a discovery which has 
comparatively thrown all others in the shade.” He proposes two 
plans of lowering the cable from a number of vessels: the first 
necessitates the employment of eight and the second of sixteen vessels; 
each of them having a line or rope of sufficient length and strength to 
lower the cable from the surface to the bottom of the ocean. The 
boats must be of adequate size and strength to perform their duties, 
and to cross the ocean if required. It is proposed that each boat 
should have a drum, or cylinder, fitted up about midships, of sufficient 
size to wind the whole of the line on; the end of the line having a 
hook attached, and so constructed that it can be released from tie 
cable at pleasure. The ship with the cable would move forward at 
four miles per hour; and consequently, with eight boats, one of them 
would hook on every fitteen minutes. They would be about three~ 
quarters of a mile apart. In the second plan sixteen boats are 
required, or double the number in the first plan, In this case there 
would be eight lines of double Jength, each sixmiles long. The 
whole sixteen bouts would be fitted up with cylinders, as in former 
plan, with this difference, the eight boats on the near side must have 
their cylinders sufficiently large to run up the whole six miles of line. 
Two boats in advance of the ship must have their line equally 
divided; the centre of the line being laid in the water between the 
two; and a weight put on the line if required to keep it down, so that 
the ship containing the cable may sail over it. The line between the 
two vessels would receive the cable, which would be thus lowered to 
the bed of the ocean. Every pair of boats would go through the eame 
routine, successively supporting the cable by means of the line sus- 
pended between them, It is to be hoped that no such complicated 
arrangement will be necessary as that proposed by “ Atlanticus. 
We fear the command of such a fleet of steamers, all having important 
operations to perform, would be too much for any ordinary man. The 
work to be done is, however, very difficult, and no idea shold be set 
hastily aside. 
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ON THE NATURE OF PUTREFACTIVE POISONS. 


THE investigation of the terrible and hidden agencies of 
epidemic and putrid disease, connected as it is with the ques- 
tion of allowing decomposing animal and vegetable products to 
mingle with our rivers and streams, presents many points of 
interest in its sanitary bearings. That such diseases owe their 
origin in the first instance to a product of putrefactive fermen- 
tation is sufficiently shown by experience and substantiated by 
experiment. Whether this product be regarded as a new com- 
pound alkaline body, volatile, and possessed of more than the 
extraordinary powers of the alkaloids in general, as an organic 
germ, the rapid development of which produces a morbid 
change in the animal system, or, as a powerful ferment, vola- 
tilised and carried off by other products, the fearful effects of so 
attenuated a cause cannot but excite our wonder. Yet the 
agency or agencies of epidemic and contagious disease have 
seldom been made a subject of research, and still remain a topic | 
of conjecture. Baffling all human skill in their insidious and | 
deadly action, or slowly undermining the vital strength, these | 
poisons, by which nature warns us from what is foul and impure, 
must be sought in the bubbling cesspool or sewer, and next, in 
the footid sick-room of squalid poverty. And wherever mortality 
would reproduce itself, and death send its messenger to the | 
living, in the crowded churchyard and stifling vault, the intan- | 
gible and dangerous agency must be followed and recognised. | 
In this uninviting pursuit a safeguard may be found in any 
volatile acid, or still better in the gas chlorine, which by combi- | 
nation with hydrogen becomes muriatic acid. Is, then, our poi- | 
son alkaline and neutralised by atmosphere? Possibly, but not | 
proven. A mephitic acid is often alkaline ; but this may be due | 
to its ammonia. Thus far we know, that the most dangerous | 
medium in which the poison can be held, and on which perhaps 
depends the greater part of its activity, is instantly decomposed | 
by chlorine gas. Of this medium, and of others subject to the 
same action of the disinfectant, we will presently speak ; but we 
have now to specify a few examples of the supposed action of a | 
“ putrefactive poison,” and to endeavour to ascertain its nature | 
Der SC. 

. The malaria of India and Ceylon, and of the Campagna of | 
Rome, the subtle emanations which sometimes follow the course | 
of rivers—the pestilential effluvia reeking from cesspools and | 
drains—the exhalations of stagnant pools and marshy ground, | 
and even the poisonous principle generated by fermentation in | 
certain preparations in animal food, may probably all be referred 
to modifications of the same cause. If so, the nature of the poison 
may be studied in any of the above instances, 





potash or of lime, the poison evolved is far more subtle and 
dangerous in its action than is otherwise the case, owing to the 
action of sulphuretted hydrogen. So deadly is the compound 
formed by the fostid gas and the putrefactive poison, that its 
production for the purpose of experiment is attended with a con- 
siderable degree of danger, as was proved in my own case by an ill- 
ness of several weeks’ duration following its accidental inhalation. 
Thus the action of the poison depends in great measure upon its 
gaseous concomitant. The gases in conjunction with which the 
putrefactive and contagious poisons appear to be most com- 
monly evolved are : 

1. Hydrogen. 

2. Sulphuretted hydrogen. 

3. Carburetted hydrogen. 

4. Phosphuretted hydrogen. 

The origin in nature and the properties of these gases become, 
therefore, of the greatest importance in the consideration of the 
subject. 

Before concluding this hasty and imperfect sketch of what 


| may be an important investigation, we may again briefly allude to 
| the theory which refers epidemic disease to the action of certain 
| fungi (aérozoa) existing in the air. The sarcina, and other plants 


of low organisation, are known to be productive of disease when 
taken into the stomach, or allowed to become imbedded in the 
hairy scalp. In very warm weather, however, enormous numbers 
of the spores of a peculiar fungus are found to proceed from 
sewers, drains, cesspools, and other receptacles of decomposing 
matter. These spores are supposed to produce certain ill effects 
on persons in a peculiar state of predisposition to disease ; while 
others entirely escape their action. If these effects were due to 
a parasitic vegetation, we should expect, as in other instances, to 
find traces of it in the diseased organism, but as no such traces 
ave been found, we need not necessarily have recourse to the 
supposed action of a fungus to explain how the blood may 
become tainted with a putrid poison, and how this taint may 
spread throughout the system with rapid and fatal effect. 
The following passage, from a report by Dr. Letheby upon a 
locality termed Rose-alley, in the vicinity of Houndsditch, bears 
upon our present subject :— 


“These rooms are let at from 1s. 3d. to 1s. 9d. per week, and 
they are wretchedly dirty and miserably furnished ; in fact, they 
are infested with that peculiarly fusty and sickening smell which 
is characteristic of the filthy haunts of poverty. There also lurk 
the germs of disease, which wait only for one last condition to 
bring them into frightful activity, . . . In sucha polluted 


| atmosphere it is not surprising that epidemics and other infec- 


Let us take that of the malaria of Ceylon. This is supposed | tious diseases should often get the mastery of medival skill, and 
to be due to sulphuretted hydrogen, proceeding from a minute | almost decimate the population. So close and unwholesome is 


amount of a sulphate contained in the water, and decomposed 
by fermentation of vegetable matter. But sulphuretted hydro- 
gen diluted with air does not produce the effects of the malaria. | 
This is not the ordinary gas of the laboratory: it has acquired | 
new properties by contact with decomposing vegetation. It holds 
in solution an organic poison, the composition of which analysis 
cannot reveal. If we imitate the process by which it was formed 
we can produce it artificially, or if we pass the pure gas through 
water in which vegetable matter has been macerated and allowed 
to putrefy, sulphuretted hydrogen acquires a peculiar odour and 
new properties. When decomposed by contact with chloride of | 
lime it now deposits a portion of carbon withits sulphur. It is 
probable that the remaining constituent of the organic poison is 
solely hydrogen. If this can be proved, the poison is a true 
hydrocarbon, one of the simplest proximate forms of decom- 
posing organic matter, the last stage in the change from organic 
to inorganic, which probably can only occur when animal or 
vegetable life is not present to re-assimilate this matter and 
retain it in the organic world. For it is to be observed that 
vegetable as well as infusorial growth contributes, in all cases, to 
lessen the dangerous character of the products of putrefactive 
decay. 

The presence of hydrogen in some of the effluvia of putrid and 
contagious diseases is rendered extremely probable, though it is 
difficult to be determined with certainty by experiment. ‘hese 
effluvia are destroyed by the action of chloride of lime, muriatic 
acid being formed without any deposition of sulphur. This fact, 
observed on several occasions, led me to conclude that the pecu- 
liar and penetrating effluvium which accompanies putrid fevers, 
typhus, typhoid fever, &c., and which can only be appreciated by | 
those who have visited the squalid, ill-ventilated abodes of misery 
in which such diseases so often occur, is to be accounted for on | 
the supposition that the contagious poison is eliminated from | 
the system in conjunction with hydrogen gas. When the gas is 
passed over certain putrefying mixtures the compound it forms | 
sometimes closely approximates to this effluvium. 





the atmosphere of some of the rooms, that I have endeavoured 
to ascertain by chemical means whether it does not contain some 
peculiar product of decomposition that gives to it its foul odour, 
and its rare powers of ‘engendering disease. I find that it is not 
only deficient in the due proportion of oxygen, but it contains 
three times the usual amount of carbonic acid, besides a quantity 
of aqueous vapour charged with alkaline matter that stinks 
abominably. This is, doubtless, the product of putrefaction, 
and of the various fotid and stagnant exhalations that pollute 
the air of the place.” Desmonp G, Fitz-Geratp. 


AcGricuLturat Essays.—The Bath and West of England Agri- 


| cultural Society has offered the following prizes for essays, to be sent 
| in for adjudication next year :—On pigs, £15; on steam cultivation, 
| £25; on potatoes, £10; on the comparative value of cake, corn, aud 


roots, in making flesh and manure, £20; on autumn cultivation, £10; 
on the training of farm servants, £15; and lastly, on a subject for 
which they hope that the present gathering will furnish fertile sugges- 
tions, “ On the Connexion, both Agricultural and Commercial, between 


| the West of England and South Wales,” £20. 


CoInAGE OF THE LAST FirrEeN YrArs.—A Parliamentary paper 
enables us to give the following interesting table of the gold, silver, 
and copper moneys coined at the royal mint since 1843 ;— 





Year. Gold. Silver. Copper. 
1843 £6,607,849 ; £276,606 £10,050 
1844 3,563,049 = 626,070 7,246 
1845 4,244,608 647,653 6,044 
1846 , 4,334,911 : 559,48 s 6,496 
1847 i 5.158,440 < 125,730 e 8,960 
1848 ae 2,451,999 : 35,442 ee 2.683 
1849 2,177,955 ° 119,592 e 1,792 
1850 1,491,836 ee 129,096 y 448 
1851 4,400,411 . 57,568 ee 3,586 
1852 oe 8,742,270 180,596 4,312 
1853 701,544 10,190 
1854 152,183 140,480 61,538 
1855 9,058,663 195,510 41,091 
1856 6,002,114 462,528 11,418 
1857 4,859,560 ni 373,230 6,720 


We now have to observe the power possessed by hydrogen of | The total aggregate cuinage since 1843 appears, therefore, to have been 
holding in solution various bodies, and amongst others a com- | £54,004,044. 


pound of carbon. One of the most remarkable properties of the 
gas is its solvent power when in a nascent state. In the labora- 
tory it is seldom obtained pure, for it combines with both iron 
and zinc when disengaged by the action of dilute sulphuric or 
muriatic acids upon these metals. When steel filings are used 
in its production, a true hydrocarbon is probably formed, and 
the gas when dried, or even when passed through clear water, 
possesses a powerful and disagreeable odour. Again, when steam 
at a high temperature is passed through a steel or cast-iron tube, 
hydrogen is evolved, having the same odour; which in a minor 
degree may be recognised in the steam of a locomotive or other 
engine. Thus, hydrogen either possesses the property of hold- 
ing in solution a portion of carbon, or in its nascent state it com- 
bines with the organic element tu form a hydrocarbon, which is 
held in solution by the surplus gas. As before stated, the latter 
appears the most probable hypothesis. 

The above facts in connection with the experiments for the 
artificial production of the poisonous principle, would tend to 
prove that epidemic effects are due to an animal or vegetable 
hydrocarbon generated by putrefaction, and held in combination 
or solution by a gaseous medium, which determines its solubility 
in the blood. The poison itself acts upon the organic fluids as a 
ferment, occasioning the formation of a similar substance in 
larger quantities, This is seen when putrid fish, or lobsters, 
crabs, muscles, and oysters, in a peculiar state of disease, fer- 
mented sausages, &c., are taken into the stomach; the whole 
mass of the blood becoming altered in its constitution. 

It may be generated by allowing fish, or animal and vegetable 
substances in admixture, to become decomposed with limited 
access of air; or by macerating in water for a length of time 
portions of the bulbs of the crocus or tulip, or other vegetable 
substances. When the volatile poison is breathed with atmo 
spheric air, it produces, as we might well anticipate, the effects 
of nausea, sickness, headache, and general prostration ; and these 
symptoms are usually attended with profuse perspiration, by 
which the poison is discharged from the blood. The lower 
anitnals appear to suffer from these effects in a minor degree, and 
insects altogether escape them. 

But when the water containing the decomposing vegetable 
matter holds in solytion a minute amount of the sulphate of 





} 
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Ovv Rocnesrer Bripce.—The destruction of the remaining 
arches of this bridge was accomplished last week, under the direction 
of Colonel H. Sandham, R.E., by the troops of the Royal and East 
India Company’s Engineers. A number of men belonging to the 
Sappers and Miners have been busily engaged for some time past in 
making the excavations and sinking the holes in which to deposit the 

wder, these works having been entrusted to Captain W. N. Noble, 

t.E. The engineers commenced sinking a large shaft some weeks 
since in one of the remaining piers, but owing to the shortness of time 
this portion of the works was abandoned, and several holes of various 
lengths were excavated, and these were filled with powder. The por- 
tion of the old bridge destroyed was the large arch on the Strood side 
of the river, and also the arch on the Rochester side, a considerable 
portion of the piers from which they sprung having been previously 
removed by manual labour. The number ot charges required to blow 
down the arches was seven, the charges varying in weight. The 
Royal Engineers were engaged until a late hour on Wednesday even- 
ing in preparing the excavations and depositing the powder in the 
places selected. In order to prevent any accidents occurring from the 
stones and other missiles flying from the old bridge, a large number 
of fascines, similar to those used by the Royal Sappers and Miners in 
their ordinary siege operations, were laid on the crown of the arches. 
These fascines were each eighteen feet in length, and answered the 
purpose for which they were intended exceedingly well. The charges 
were fired by means of the voltaic battery, which was fixed on the 
scaffolding beneath the centre arch of the bridge. On the signal being 
given the upper added portion of the arch on the Strood side was 
blown down, the charges, which consisted of 35 1b. weight of gun- 
powder, being simply placed beneath the portion of the arch intended 
to be removed. The next explosion destreyed the haunches of the 
arch on the Strood side, and the third the original arch. One of the 
spectators was struck on the head by a stone, and very much injured. 
The house of one of the city magistrates, which exactly faces the 
bridge, had several of the windows broken by the efiects of the ex- 
plosion. As soon as the whole of the charges in the tirst arch bad 
been fired those in the remaining arch were exploded, and afterwards 
the original arch. In this case the fascines were of great benetit in 
preventing the stones flying. The result of the explosions was 
extremely satisfactory, as the arches have been so destroyed that the 
whole of the stones of which they are composed can be easily removed 
by manual labour. With the exception of three of the piers the whole 
of old Rochester-bridge, which has existed for four centuries, has been 








destroyed. The remaining piers will be removed by the Sappers and 
Miners as soon as the necessary excavations have been completed. 
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cables.” —Petition recorded 20th February, 1858. 

347. Joun Ports, Park-street, Surrey, ‘Improvements in machinery for 
cutting and shaping toothed gearing.”—Petition recorded 22nd February, 

858. 

352. RicHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in apparatus for separating substances of different specifie gravities.”— 
A communication from P, Imbert. — Petition recorded 23rd February, 1858. 

360 Epwarp Borvasez, St. Just, near Penzance, Cornwall, “ Improved 
apparatus for separating metals and metallic ores from other mineral sub- 
stances,” 

367. Wiuttam Epwarp Newroy, Chancery-lane, London, “ The application 
to carts or other vehicles of apparatus for w eighiug the load contained in 
such vehicles.”"—A communication —Petitions recorded 24th Febr uUarYy, 
1858. 

380. ALFRED Vincent Newton, Chancery-lane, London, “Improved ma- 
chinery for grinding and polishing glass, stone, metal, and other sub- 
stances.”—A communication.—Petition recorded 24th February, 1858 

336. ALEXIS JEAN DesSSALEL, Rue des Enfants Rouges, Paris, ”«« Improve- 
ments in oil lamps for railway carriages, ships’ cabins, and other pur- 

poses,”— Petition recorded 27th February, 1 58. 

405. WintiaM Epwarp Newron, Chancery-lane, London, ‘‘ Improvements 
in the treatment or preparation of maize or Indian corn. previous to 
oo the same into flour."—A communication.—Velition recorded 1st 
March, 1853 

468. pinky Henry Jounsox, Lincoln’s-inn- fields, London, “ Improvements 
in the decoration or ornamentation of leather, cloth, and similar fabrics, 
and the application of the same to various useful purposes.”"—A commu- 
nication from Auguste Pellet, Paris, — Petition recorded 8th March, 1858. 

484. WituiAM HarpinG, Park Villas, Forest-hill, Surrey, “ Improvements 
in breech-loading fire-arms.”—Vetition recorded 10th March. 1858. 

669. WiLuiAM Hakoina, Forest-hill, Kent, ‘‘ Improvements in revolver 
fire-arms, and in ap aoe for manufacturing projectiles.” —Letilious re- 
corded 20th March, 1858 

707. ANTONIO PELEZ, Mortimer-street, Cavendish- “square, London, “‘ A new 
steam piston for horizontal and vertical engines.”—A communication.— 
Vetition recorded 3rd April, 1858. 

899. JoserH Poou#, Pirsson, New York, U.S., ‘¢ Improvements in the con- 
densers of steam engines,” — Petition recorded 23rd April, 1858. 

1019 CuakLes Joun Carr, Wentworth, Yorkshire, ‘ Improvements in 
forge and other hammers.” — Petition recorded 7th May, 1858. 

1083. Joseru Garpxer, Banbury, Oxford, “An improvement in chaff- 
cutting machines.”—Vetition recorded 13th May, 1858. 

1134. Grorox Freperick Muntz, French Walls, near Birmingham, “ An 
improvement in preparing yellow metal she: athing. "— Petition recorded 21st 
May, 1858. 

1150. WintiamM Harpine, Forest-hill, Kent, 
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in treating cotton or cotton yarns and fabrics when dyed with certain 
colours.” "— Petition recorded 26th May, 1858. 
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Georee Haruine, Primrose-hill, Almondbury, Yorkshire, ‘* lmprove- 
ments in means or apparatus employed in weaving.” 

1194. Groner Hinxton Bovitt, Durnsford Lodge, Wimbledon, 
“Improvements in the manufacture of fuel.”—Vetitions recorded 
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CLASS 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §e. 
3060. JuLIVS Roperts, St Leonard's Iron Works, Poplar, and Mines BEALE, 
Surrey-street, Strand, ‘‘ Motive power.”— Dated 11th December, 1857. 
This invention relates to the use of a weighted rod for transmitting 
a driving power to machinery. The patentees propose chiefly to apply 
the invention to the working of ships’ pumps, capstans, and to other 
like uses on ship-board, as they are then enabled to avail themselves of 
the rolling motion of the vessel te generate motive power. 
“Engine ‘vith rotary piston 


Chancery-lane, 
ation,—Dated 12th Decem- 


067, JEAN Maniz PREAUD, 
"—A communi 


applicable to various purposes, 

ber, 1857. 

This invention is formed of an annular chamber, the section of which 
is of form and size suitable to the particular use to which the engine is 
to be applied, and the amount of force desired to be obtained. In this 
annular chamber a piston moves, It fills the section exactly, and is 
connected toa shaft which is the centre of the system and the receiver 
of motion. The motive agents may act on this piston by pressure exerted 
by their gravity, or by their elastic force. These agents are all fluids 
in general, or vapours, such as steam or gas. They act on one face of 
the motive piston, being introduced through one of the ports or aper- 
tures for the purpose at a point of the annular chamber in which the 
piston moves. The opposite face of this piston is in relation with the 
exit port or aperture, which is similar to the other; it is situate at a 
point of the annular chamber, near the induction aperture. The office 
of these two ports can be changed at will, that is to say, they can become 
either induction or eduction apertures, according as it is desired tomake 
the motive fluid act on the one or the other of the faces of the piston, 
and give rotary motion in the one or in the other direction. In the 
space between the two ports the section of the annular chamber is com- 
pletely separated or closed by a particular part termed a rotary separating 
diaphragm and abutment. This part has a circular motion in the con- 
trary direction to that of the piston. This metion is imparted to its 
axis by the shaft connected with the rotary motive piston. The number 
of revolutions of these two axes, and of these two parts, is exactly the 
same, in order that the motive piston may at each revolution meet in 
the space between the two ports. A cavity or lodgement is made in the 
rotary separating diaphragm and abutment, which allows the motive 
piston to pass this space without allowing direct communication to be 
established between the induction and escape apertures, The rotary 
abutment thus forms a permanent partition between the two apertures, 
which allows passage only to the motive piston, This latter during its 
passage maintains the separation of the two ports at such time. The 
part by which the motive piston is connected with its axis is formed of 
a thin metal disc, disposed at that part of the piston which enters the 
interior of the annular space in which this piston moves. This is 
intended to annul, in a great measure, the pressure communicated to 
the axis by the action of the fluid on the perimeter of this disc. 

3070 Horatio Bunting, Colchester, Essex, ‘‘ Motive power.”—Dated ae 
December, 1857. 

This invention cannot be described without reference to the draw ngs 
+3083. Wiu1am and Jonn GaLLoway, Manchester, * Hydraulic presses,""— 

Dated 15th December, 1857. 
This i jon has ref 





chiefly to the facilitating of the operation 








of making up bales of cotton or other bulky substance which requires 
to be rapidly compressed into a small bulk, In the ordinary construction 
of hydraulic presses a very lofty or very long press is required, with an 
extreme length of ram and cylinder, which being very pondrous and 
costly is expensive in conveyance and erection, and involves a most 
serious loss in cases of accident or breaking down. ‘The patentees con- 
struct a press of the usual height in the columns, and in the cap or top 
of the press for an inverted cylinder and ram, to compress the cotton 
down into the box about two thirds of the required stroke. The down 
“follower” is then secured in its position by two strong hanging iron 
leaves, which, with the ram form the resistance for the lower ram to 
work against. When this is secured the lower and larger ram or rams 
are put to work to complete the compression. As the invented ram as 
to perform the highest duty it is evident that a smaller diameter and 
area is sufficient, and as it is worked by the same pumps as the larger 
or main ram, a considerable increase of speed is obtained. In lieu of 
the inverted hydraulic cylinder an inverted steam cylinder may be em- 
ployed to perform the first part of the compress‘on in a similar manner. 
2976. Dante KinNEAR CLARK, Adam-street, Adelphi, “ Furnaces for pro- 
moting the combustion of fuel without smoke and the communica:ion of 
heat, especially adapted to steam boilers.”— Dated 30th November, 1857. 
This invention relates, First, to certain improvements in furnaces for 
effecting the complete combustion of fuel and the prevention of smoke. 
Secondly, to the application of descending flues in locomotive boilers for 
the better absorption of heat from the products of combustion, With 
respect to the improvements in furnaces, jets of steam are projected 
through air openings, in order to draw the air into the furnace, the 
action being like that of the blast in the chimney of a locomotive engine, 
and to diffuse and mix the air with the combustible gases, The in- 
vention consists further in methods of delivering air into furnaces under 
pressure. First, by discharging air in jets through openings in the 
furnace, so that air may be drawn into the furnace in company with the 
jets of air, similarly to the action of the steam jets already described 
Secondly, by delivering the air in sheets by means of flat jet orifices, 
Steam inducted, air currents, or pure air currents, may be delivered in 
the methods above described amongst the combustible gases in an 
auxiliary chamber or chambers, or in the flues apart from or beyond 
the furnace, or in or near the chimney, in order that, by themselves, or 
conjoint y with currents in the furnace combustion may be promoted, 
and smoke prevented. These currents may be thrown into a recciver 
or distributing chamber, from which the air may be delivered into the 
furnace through any number of openings. With regard to the second 
part of the invention, the products of combustion issuing from the flue 
tubes of locomotives are led into and through descending smoke 
chambers or flues, after passing through which they ascend into the 
chimney, whence they escape in the usual manner, 





Cuiass 2,—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

3051. GuILLAUME THER-Katz, Paris, ‘‘ Registering and controlling apparatuS 
for hackney coach and other public carriages,”-—Dated luth December, 1857. 

The improved registering and controlling apparatus is fitted in the com- 
mon coach side lantern. The outside is made of a glass plate, divided 
somewhat like a compass card into a suitable number of radii, every 
other one of which is painted with an opaque white colour, whilst the 
intermediate ones are left coma A moveable glass disc, divided in 
the same manner as the former, is placed behind this glass plate inside 
the lantern, on an axis which is s under the command of the coachman; 
every other radius of the said dise is painted red or any other colour, 
whilst the intermediate ones have merely a number beginning at one and 
rising to the highest. The apparatus cannot be completely described 
without reference to the drawings.—Not proceeded with, 

5061. JAMES PARKER, Grove-terrace, Sydenham, “A novel application of 
steam power for the movement of vessels or other bodies floating on, or 
suspended in water, air, or other fluid, and for moving machinery, and 
propelling solid bodies on land.”—Dated 12th December, , 1857. 

The inventor obtains what he terms the recoil power, by discharging 
steam continuously, or at intervals, and at high pressure, from a steam 
boiler. The available recoil power thus obtained exists whilst the dis- 
charge of the steam is going on, and is in a direction opposite to the 
aperture from which that discharge takes place, and is nearly equal to 
the weight or force jus. sufficient to close the aperture. What the 
inventor terms the direct power is obtained by taking advantage of the 
extreme velocity with which high pressure steam issues from a boiler. 
The property he has discovered in this direct power is, that the force 
exerted by a jet of high pressure steam upon a body placed near the 
aperture from whence the steam issues is not for equal distances mate- 
rially diminished by that body being in motion. The power thus obtained 
may be rendered more available, either by receiving the steam upon the 
arms of long levers, or by any other means of multiplying power. He 
makes the invention useful by directing the jet or jets of steam against 
projections placed on the circumference of a wheel, which is forced round 
by the steam discharges. Through the centre of this wheel runs a 
shaft or axle, by which the motion may be communicated or directed in 
the usual manner for any purpose as may be desired.—Vot proceeded with, 





8068. y DuncaN Preston CunsinenaM, Bury, Hants, “ Reefing and 
furling sails.”—Dated 12th December, 1857. 
This invention consists in certain modes of imparting rotation to a 
revolving yard, spar, or roller used for reefing or unreefing the square 
sails of ships by rolling or unrolling the sail attached to the said spar or 
These modes cannot be described without reference to the 






roller. 

drawings. 
3080. Eowin Turner, Bradford, and Jounx CHARLES Pearce, Bowling, near 

Bradford, Yorkshire, ** Railway wheels.”"—Dated 15th December, 1357. 

This invention relates to uniting the tyres and bodies of railway wheels 
firmly together, so that their strength will be effectively combined, and 
the danger of fracture greatly diminished, The patentees form dove- 
tailed or other suitably formed grooves or cavities in the inner surfaces 
of the tyres, and also in the outer surfaces of the wheel bodies or runs, 
so that when the tyres are placed or shrunk upon the wheels the grooves 
or cavities in the former will correspond with those in the latter. The 
grooves or cavities thus formed in the adjoining surfaces of the tyres and 
wheel runs are filled with fusible metal alloy, or other suitable material 
(by preference cast iron or zine), which is poured in through suitable 
holes or channels formed in any convenient part of the wheel runs, or in 
the joints of the tyres and runs, or at the angles formed by the junctions 
of the spokes, The metal or material thus poured into the grooves or 
cavities forms continuous double dovetailed or other shaped connexions, 
extending all round, or partially around the wheels, as may be desired, 
whereby the tyres and runs are locked firmly together. They prefer the 
dovetailed grooves or cavities of the tyres and wheel runs being formed 
at the iron manufactory during the process of rolling, and for this pur- 
pose construct the rolls employed in finishing such tyre, run, or spoke 
bars with ribs, grooves, and projections suitable for the purpose, and 
when the wheels are of cast iron they prefer casting the grooves or 
cavities in the runs at once; but in cases where the grooves or cavities 
ave not already formed in the material of which the tyres and runs are 
composed, they form them by turning, or otherwise. They also make 
use of transverse keys or fastenings, either cast or driven into suitable 
grooves formed across the adjoining surfaces of the tyres and runs, in 
order to prevent the separation of the ends of the tyres in cases of 
fracture, or failure of the weldings. The invention also relates to the 
construction of railway wheels with intermediate parts cast between the 
tyres and runs, whereby both are firmly bound together, and the necessity 
of accurately fitting the tyres and wheels to each other is dispensed with. 

3081. Fraxcis Bepweit, Bath, “ Means of communicating between the 
passengers and guards, ‘and the guard and engine driver, upon railways.” 
—Dated 15th December, 1857. 

In carrying out this invention each railway carriage has attached to 
it a tube, the ends of which are arranged suitably to admit of their being 
coupled up with the ends of the tubes of other carriages, so that when a 
train is made up there shall be a continuous tube from the hindermost 
carriage to the engines. The tubing fixed through each carriage is pre- 
ferred to be of gutta percha, or compounds of gutta percha, each tube 
having flexible ends of vulcanised india-rubber, such flexible ends being 
connected to metal tubes. The metal tube on the flexible end of the 
pipe in one carriage fits into the metal tube on the flexible end of the 











pipe in’ another carriage, and the metal tubes are locked together by a 
spring catch, in order that the tubes of the several carriages may be 
readily d and di ted. From the main tubes there are 
branch tubes which pass into each compartment of a carriage, each 
branch tube being fitted with a mouth-piece, so that any passenger may 
blow through the tube which is between such passenger and the guard, 
and sound a whistle which is there in connexion with the tube. And in 
order that this may be accomplished, each branch is provided with astop 
cock or valve, by which ordinarily the branch is kept closed, and on the 
main tube there is a stop cock or valve on each side of where the branch 
is connected, so that the main tube may be closed in one direction, and 
open in the other, These two cocks or valves are ordinarily open, and 
one of them is only closed when a passenger wishes to communicate with 
the guard, by blowing the whistle fixed to the guard, and the guard 
has a similar apparatus to that above described; but the cock or valve 
on the tube between him and the engine driver is kept closed, except 
when the guard wishes to sound a whistle on the end of the tube near the 
engine driver.—WNot proceeded with. 


CLASS 3 —FABRICS. 


Including Machinery and Mechan‘cal Operations connected with Pre- 
paring, Manufacturing 19, Printing, Dyeing, and Dressing Fabrics, Se. 
3054. Joun CHApwick, Manchester, and Artuur Euiiort, West Houghton, 
Lancashire, “ Machinery for spinning, doubling and ‘throwing silk.”— 
Dated 11th’ De cember, 1357. 
The object of this invention is to spin or throw filaments of silk direct 
from cocoons, and to wind the same on bobbins or other implements; 
also to double and throw threads of silk from bobbins. This invention 
consists in improvements in machinery for carrying into operation the 
process described for that purpose in the specification of letters patent 
granted to the above-named John Chadwick jointly with Thomas 
Dickins, on the 14th April, 1853. The First part of this invention 
consists in certain improved modes of giving the requisite relative 
velocity to the spindles, bobbins, and flyers, to impart the proper amount 
of twist to the thread, and to wind it on the bobbin. Secondly, the in- 
vention consists in the application of a friction brake or other suitable 
agent to the wheel driving the spindle, bobbin, and flyer, by means 
whereof each spindle, bobbin, and flyer can be stopped independently of 
the others. The details of the improvements cannot be described with- 
out reference to the drawings. 
3062. FREDERICK WALTON, Houghton-dale Mills, near Manchester, “Im- 

provements in the manufacture of rollers used in the machinery for 
ing and spinning fibrous materials, and for other purposes where 
¢ pressure is required, also in the machinery employed in the manu- 
facture of the said rollers.”—Dated 12th December, 1857. 

This invention consists in manufacturing rollers suitable for the top 
rollers of drawing rollers used in preparing and spinning fibrous 
materials, and for other purposes where elastic pressure is required, by 
covering a metal or other spindle or axis with vulcanised india-rubber, 
or other suitable elastic material, and in covering the elastic material 
either with a thin metal tube, or winding a coil of sheet metal or wire 
over the elastic material. When a coil of wire is employed, the ends 
thereof must be secured by soldering or otherwise, and the surface of 
the wire may be filed smooth in the lathe; or a coating of varnish may 
be laid thereon to make a smooth surface. The improvements in 
machinery employed in the manufacture of the said rollers consists in 
the application of a pointer to a roller or guide spindle, around which 
wire is coiled, which pointer and guide spindle consists in coiling the 
wire on the elastic material forming part of the improved roller. The 
wire is kept at a uniform tension by a weighted finger. 








3079. James Cuapwick, Castleton Print-works, near Rochdale, ‘ Cylinders 
for printing or straining the surfaces of woven fabrics, yarns, paper, and 
other materials.”—Dated 15th December, 1857. 

This invention consists of improved modes of employing the metal 
types at present used in block or surface roller printing, which types 
have hitherto been nailed or otherwise fastened to wooden blocks or 
wooden surface rollers. To the usual typed surface roller there are 
many objections—First, the body being wood, renders it liab’e to alter 
in its shape or configuration by exposure and use ; and, Secondly, by its 
light weight it works unsteady in the machine, and, therefore, does not 
register accurately. The ordinary surface rollers generally require also 
a different step in the machine to run in, and also different wheels to 
drive them, whereas the patentee dispenses with these inconveniences, 
inasmuch as the brass, iron, or other metal roller which constitutes the 
body of his roller is made the same as an ordinary engraved copper 
roller, and consequently fits the same mandril, and requires only the 
same wheels, The usual wooden surface roller also requires a new body 
for each new pattern, whereas by his invention one metal roller will 
answer for an unlimited number of patterns, because the types can be 
easily removed and those of a different pattern secured, the same screws 
and holes being sufficient. He now proposes to fix the types to a roller 
or rollers made of iron or other suitable metal, the said roller or rollers 
being drilled at given intervals, and the holes tapped to receive set 
screws which pass through the blank parts of the types. Other means 
of securing the types to metal rollers may be adopted, such as soldering 
or cementing, but the foregoing plan will be found the most effective 
and advantageous. In order that the types may be arranged on the 
rollers with perfect accuracy and register, he employs a machine whereby 
perfect parallel lines and cross lines can be drawn on two rollers at the 
same time, and the relative positions determined of each part of the 
pattern on each roller. The said machine or apparatus has four steps 
or bearings, so that two rollers when placed thereon shall be perfectly 
parallel. It is also fitted with a slide moving longitudinally, by means 
of a rack and pinion or other mechanical contrivance, the slide being 
furnished with adjustable points placed over the centres or other 
desired positions of the rollers, so that a perfectly parallel line can be 
made on each roller at the same time, and also various points or positions 
determined parallel in each other, so that the types can be accurately 
placed on the roller and other measuring, setting, and adjusting opera- 
tions performed. To the ends of the roller shafts he fixes wheels, 
either geared into each other, or into a carrier wheel; in either case 
the wheels on the shafts are of the same size, so that when motion is 
given to them each roller will turn exactly the same distance, and the 
points in the sliding piece moving perfectly parallel to each other 
describe the relative positions of each part of the pattern on each roller. 

3087. JAmEs GREEN Gipson, Cheetham, Manchester, and SAMUEL BERRIA- 
FORD, Stockport, Cheshire, “Improvements in looms for weaving, parts 
of which improvements are applicable for lubricating bearings generally.” 
—Dated 16th December, 1857. 

This invention in some respects relates to an invention for which 
letters patent were obtained for England by James Green Gibson, the 
27th of January, 1849, and to that part of the invention which refers 
to looms for weaving ginghams and other fabrics requiring more than 
one shuttle, so as a greater length and more varieties of patterns can be 
obtained than by that invention. The invention cannot be described 
without reference to the drawings.—Not proceeded with. 

3088. James THornToN, Nottinghamshire, ‘‘ Apparatus used for the manu- 
facture of carpets and other cut fabrics.”—Dated 16th December, 1857. 

According to this invention, each loom is fitted with a bar across the 
front, and this bar has affixed to it instruments on which the pile warps 
are lapped. At the back end of each of these instruments there is an 
incline, so arranged that the pile warp acting thereon is caused to ascend 
on one side and descend on the other side of such instrument. The 
weaving in respect to the throwing in of the weft or wefts used may be 
in the ordinary manner. The instruments are each formed with a groove 
near the bar which carries it, and in this groove is applied a knife or 
cutter, so that as the laps of the pile warp around an instrument is 
driven towards the bar, by the beating up of the work, the lappings of 
the pile warp on each of the instruments brought in succession under 
the action of the cutter or knife, and they are in succession divided 


thereby. 





3089. Joun MARLAND, Fernlee Vale, Saddleworth, Yorkshire, “‘ AP 
to facilitate the placing of cop tubes on to spindles. Pom Dated 16 m- 
ber, 1857. 


In carrying out this invention a series of mouth pieces or tubular 
passages are employed corresponding in their distance apart with the 
distance between the neighbouring spindles of a spinning machine, 80 
that when the apparatus is held over, the spindles, and the series of cop 
tubes released, they will descend on to the spindles, By these means 
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several spindles will be simultaneously supplied with cop tubes, in place 
of the cop tubes being applied by hand in succession on the several 
spindles. The cop tubes are placed in recesses in an inner cylinder ; the 
mouth pieces are fixed on an outer cylinder, The inner cylinder is 
arranged with numerous rows of recesses longitudinally, and the inner 
cylinder is moved round a distance equal to that between two rows of 
recesses, so that when the cop tubes in one row of recesses have been 
dep on a corresponding number of spindles, the next row of 
recesses is brought round into the position opposite the mouth piece, 
when the next row of cop tubes will be allowed to descend on to a like 
number of spindles, The apparatus is carried by means of a strap 
which passes around the neck of the workman.— Not proceeded with. 

3098. James Ht Dickson, Stanley-terrace, Rotherhithe, “ Apparatus 
for scutching and hackling flax, hemp, and other similar fibrous ma- 
terials.”—Dated 16th December, 1857. 

This invention consists in the application and use of a peculiar com- 
bination of brushes and scrapers and openers, the processes of scutching 
and hackling being effected in one machine. The fibres are presented 
to this machine by a pair of fluted nipping rollers, in connexion with a 
feeding barrel or drum, having a partial rotary motion imparted to it 
by means of an internal segmental rack and pinion. This barrel or 
drum is moved forward towards the clearers and openers by means of 
a screw spindle, so that the fibres (which lay over a leather apron when 
under treatment) are accurately presented to the action of the clearing 
and opening apparatus. The openers which first operate on the fibres 
consist of blades or scrapers attached to rotary arms at gradually dimi 
nishing distances from the centre, and are each fitted in their outer 
flat surfaces with a number of projecting teeth, which incline back 
slightly, so as not to tear the fibres as they pass through them. The 
cleaners and brushes consist of brushes attached also to rotary arms, 
and having spring knives placed within them, for scraping and brushing 
off the resin and woody matter. The feeding barrel or drnm is slowly 
turned round during the time that the fibre is being operated on, so as 
to present the whole length of fibre successively to the action of the 
revolving cleaners and openers. This feeding apparatus can be easily 
adapted to the Irish scutching machines; or a round horizontal re- 
volving table may be used in combination with suitable holders and 
circular cleaners and openers of the description above referred to, such 
cleaners and openers fitting the periphery of the horizontal table. —Vot 
proceeded with, 

3094. James JoserH CrEGEEN, Plough-road, Rotherhithe, ‘Treatment of 
India and China grass, pineapple, hemp, flax, and other similar fibrous 
materials, and the machinery or apparatus employed therein.”~ Dated 
16th December, 1857. 

The inventor proposes to treat all resin bound fibres, but especially 
plaintain and India and China grass, which cannot in this country be 
treated green from the soil, by steeping them in warm water, and after- 
wards washing and wringing them by pressing them between a barrel or 
drum having an undulating surface, and other smaller drums placed 
round the first, or between two undulating rollers. The main drum is 
heated either by the waste steam of the engine, or by means of gas 
burners placed therein, so as to wring the goods, whether in the form 
of fibres, yarns, or fabrics, nearly dry. The fibres are then submitted 
to the action of a bruiser or crushing machine, which consists of a large 
perforated drum having a slightly undulated surface, and fitted with a 
number of double or molar teeth, which, in conjunction with the molar 
and canine teeth on the surfaces of a number of other smaller and 
different sized drums surrounding the large one, serve to draw in and 
crush the fibres. | When these are prepared in a dry state, a fan inside 
the main drum serves to blow off the dust and resin. By making the 
surface of the main drum undulating, a bearing action on the part of the 
smaller drums is obtained. This machinery can be driven by hand, 
wind, water, or horse power, separately or in combination, but the 
inventor prefers to connect this main drum with one of Hall's patent 
oscillating cylinder engines, and to arrange the smaller drums sur- 
rounding it in sliding brasses, for the purpose of readily disconnecting 
them from the teeth of the large drum, in which case the latter will act 
as a fly wheel to the engine when not otherwise required for crushing 
purposes, And for the purpose of preventing friction he causes each 
of the brasses to slide on rollers. The fibres, after having been cleaned 
and opened, are carried to the steeping vats for the finishing process, 
previous to being spun if not required to be dyed, In these vats the 
fibres are steeped in oil of any kind, whether animal or vegetable, 
mixed with water and ammonia, or its carbonate, sufficient to render 
the mixture saponaceous. This mixture may be used either hot or cold, 
according to the nature of the fibres and quality to be produced. The 
fibres are suspended in the vat by galvanised iron holders, and the hot 
water is poured over it into the vat through a perforated lid or cover. 
Steam pipes are used for keeping up the mixture to the proper tem-~- 
perature of about 80 or 90 deg. Fah. If strength and greater length be 
preferred to finer quality of fibre, the inventor prefers immersing the 
same for about twelve hours in the saponaceous mixture after being 
mixed with water in a boiling state, and then left to cool down under a 
closed cover. The fibres are now removed to a washing machine, 
which consists of a number of small fluted rollers revolving round a 
central fluted and perforated drum, the lower rollers being partially 
immersed in a water tank. A jet of water, either hot or cold, is brought 
inside the perforated drum through its axle, and a continual stream is 
thus allowed to play upon the fibres, yarns, or lines, as the case may be. 
The upper rollers squeeze out the dirty or resinous matter, and the 
attendant, after well washing the material, in this manner lifts it from 
the water tank, and passes through the upper set of rollers only, whence 
it is removed, partially wrung, to the dry wringing machine, similar to 
that before referred to, which completes the process.— Not proceeded with, 
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Crass 4.—NONE, 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
=. JoHN Brabury, Huddersfield, ‘‘ Ovens,”—Dated 15th December, 
857 


This invention relates to domestic or kitchen ovens, which are 
usually set or fixed adjoining the kitchen fire grate, and when used for 
baking, &c., fire from the grate is pushed underneath to heat the same. 
The improvement consists in dispensing with fire underneath the oven, 
by the employment of a pipe or flue of metal or other suitable material 
applied to the back or convenient part of the fire grate, baving an opening 
thereto, and communicating with the flues of the oven, which are 
arranged so that the heated air or gases will be conducted from the fire 
to the top, sides, bottom, and back of the oven, and thence to the 
chimney, whereby the patentees obtain a more equal distribution of 
— or temperature with less care or attention, and effect a saving of 

uel, 


—_—— 


Cuiass 6.—FIRE-ARMS.—None. 


CLass 7,—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Manufactured Articles of Dress, §c. 
3049. James HoppeEu, Northampton-square, Clerkenweli, ‘‘ Watches.”— 
Dated 10th December, 1857. 

This invention consists in the application to watches of two main 
springs, instead of one, as in watches of the ordinary construction. By 
the use of two main springs a watch may be made to work eight days, 
which cannot be satisfactorily effected by means of one spring. 

3053. SamueL and Josnva Bieein, Sheffield, “ Handles of tea and coffee 
pots and other similar articles.”— Dated 10th December, 1857. 

In the manufacture of these articles the patentees employ pieces of 
horn let into the handle, for the purpose of insulating it from the body 
of the pot, so as to prevent it from becoming heated. For this purpose 
they mould the horn, when softened by heat, to the required form—that 
is to say, the piece of horn is formed with a raised ring at its centre, of 
the same size as the exterior of the handle of the pot at the part where 
it is to be inserted, and with two indented rings, one on each side of the 
raised ring. They afterwards fill up these indented rings with metal, 





either by casting it or pressing it into them, and when the piece of horn 
is thus prepared, it is inserted into the hollow ends of the two parts of 
the handle of which it is to form a part, and is finally attached to them 
by soldering. 

3058. Witt1am Denne, Bedford, “ Apparatus used for lifting patients off 
beds and other surfaces used for reclining upon.”—Dated 11th December, 
1857 

In carrying out this invention a frame is arranged somewhat larger 
than the bed or surface used to recline upon, and this frame is supported 
by connecting links or parallel bars so that it can be readily moved 
upward and off the bed or surface on which the patient is resting or 
reclining, and such frame may be arranged to move in a direction from 
head to foot, or from side to side; and when raised it may be rendered 
capable of being detached from the bedstead or surface on which the | 
patient was previously reclining. The frame is provided with straps or 
supports from side to side; and when raised it may be rendered capable 
of being detached from the bedstead or surface on which the patient 
was previously reclining. The frame is provided with straps or supports 
from side to side, which pass under the patient in such manner that, 
when the frame is raised, the patient will be lifted on the straps or | 
supports, The frame may be made in parts, and suitably formed to | 
admit of one or more parts assuming an inclined position, 





December, 1357. 

In carrying out this invention an outer cylinder, which is closed at | 
the bottom except where the wick passes to the spirit vessel below, is | 
used; the upper end is open in order that the outer air may freely 
descend into this cylinder. The outer wick tube is of somewhat less 
diameter than the above-mentioned cylinder, and it is fixed concentri- 
cally therein, the air to supply the interior of the flame passing down- | 
wards between the outer surfaces of the outer wick tube and the inner | 
surface of the cylinder, The lower ends of the wick tubes are for the 
most part closed, and such closed parts do not deseend to the bottom of | 
the cylinder, in order that the air may pass freely into the inner wick 
tube, and through it to the interior of the flame. The wick within the | 
wick tubes is cylindrical, but its lower end, or a portion, is formed to 
descend through a passage which connects the wick tube with the bottom | 
of the cylinder. The air to the outer surface of the flame passes up a | 
cone supported by the gallery, and a small button is preferred to be used | 
in the interior of the flame. In order that an extensive supply of spirit | 
or hydro-carbon may be contained in a lamp, and yet allow of keeping 
the vessel into which the lower end of the wick passes as high as 
possible, a second or lower vessel is used to keep an additional supply, | 
and to such vessel apparatus is applied which (when the upper supply is 
nearly consumed), on being set in action, raises the lower supply into | 
the upper vessel, in place of the apparatus, as heretotore, being in con- | 
Stant action to force up the fluid to the burner.— Not proceeded with. 


3072. WILLIAM LrrTLe, Queen’s-road, Regent’s-park, ‘‘ Lamps.”—Dated 14th 
| 
| 


3073. Josern Parker, Liverpool, ‘* Bedsteads.”—Dated 14th December, 1857. 
This invention relates more particularly to bedsteads for the use of | 
invalids, and others who require assistance in moving the body, or parts | 
of the body, into different positions as may be required. It cannot be 
described without reference to the drawings. | 
086. Joun Francis See.ey, Everett-street, Brunswick-square, “ Apparatus | 

for cutting out materials used in the manufacture of boots, shoes, and 
other coverings for the feet.”—Dated 16th December, 1857. | 
This improved machine is principally intended for cutting out woven | 

material, such as cloth, lasting, &c., to form the “uppers” of boots and 
shoes, but with slight modifications it can also be made applicable to | 
cutting eut kid and other leather “ uppers,” and other soles and heels, 
The machine consists principally of a roller, on the circumference of | 
which are the knives or cutters and prickers, and a sliding table or 
| 
| 


QS 





cutting board covered with lead over which the material to be cut passes. 


The cutting boards work in slides, and are propelled by toothed wheels | “ 


working into racks attached to the cutting boards, or by any other suit- | 
able means which will cause them to pass from one end of the machine | 
to the other under the roller upon which the knives or cutters and 
pickers are, which roller is pressed downwards by screws or otherwise, | 
The material to be cut is wound upon four rollers placed in a frame at | 
the front of the machine, and the four ends being placed between the 
revolving cutters and prickers and the travelling cutting board, the 
machine is put in operation, and four thicknesses of the material are | 
cut at once, and the edges pricked for stitching. The machine is so | 
arranged and constructed that, as the cutting board advances, it is 
followed by another in close contact with it, As the first cutting board 
with the cut material progresses through the machine, the cut pieces are 
= withdrawn by an attendant, and when this cutting board has arrived at | 
the end of the machine it falls down, and is brought forward by other 
toothed wheels to the front of the machine, where it is again raised to | 
| 
| 
| 
| 








its former level, and so on continuously.— Not proceeded with. 


CLAss 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, | 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. | 

2955. James Hienam and GrorGe BeLuamy, Plymouth, Devon, “ Soap.”— 
Dated 26th November, 1857. | 

This invention consists in the addition of sulphate of lime to the 
other usual ingredients employed in making soap, in the proportion of 
from twelve ounces to six or eight pounds portion, 

2671. Henry Deacon, Wordend Chemical Works, Widnes Dock, near War- | 
rington, “‘ Apparatus employed in the manufacture or production of | 
caustic soda from liquors obtained in the manufacture of alkali, and | 
applicable also to the manufacture or production of soap.”—Dated 30th | 
November, 1857. 

This invention relates to the use of an apparatus consisting of a tube | 
or tubes reaching to, or nearly to, the bottom of the vessel containing | 
the liquor to be treated, and extending a few inches above the level of 
the liquors so as to admit of such liquors entering frecly at the lower | 
extremity, so that the boiling or effervesence may take place over the | 
upper lip of the tube into the vessel, in place of over the sides of such | 
vessel, and becoming thereby wasted. 

2996. ee Parkes, and Henry Parkes, Birmingham, ‘Sheathing 
metals. 7 








—Dated 2nd December, 1857. 
This invention consists in adding phosphorus to copper or its alloys in 
the proportion of eight ounces to each hundred pounds. Magnesia is to | 
be added in the same way, and in some cases mercury. 
2985. Denny Lane, Cork, “ Lighting, regulating, and extinguishing street 
and other gas lamps by means of electricity.”— Dated Ist December, 1858. 
This invention relates to the lighting of street lamps by means of a 
portable battery, and to regulating or extinguishing them by means of a 
train of wheels and a spring connected with the gas tap of each lamp, | 
and capable of being sect in motion by means of the battery. 
2998. Lours Freperic Ernest Cicenrt, Paris, “ Preparation of white 
basis of colour.”—Dated 3rd December, 1857. 
This invention consists in mixing plaster of paris with zinc white or 
white lead, &c., and alum.— Not proceeded with, | 
3008. Henry Deacon, Widnes Dock, near Warrington, “ Production of 
soda or potash.—Dated 4th December, 1857. 
This invention consists in separating sulphuric acid from the solutions | 
of the alkalies by adding clay or lime,—Not proceeded with. 
3017. Marc Antoine Francois Mennons, Rue de I'Echiquier, Paris, | 
* Lucifer matches.” —A communication.—Dated 5th December, 1357. | 
This invention relates to the preparation of matches with the | 
following mixture:—Chlorate of potass, two parts; charcoal, one part; | 
umber, one part; or, chlorate of potass, one part; sulphur, one part; 
umber, one part; made into a paste with size or glue. The wood is cut | 
in the usual manner from cubes, but so as to leave the lower extremities 
adhering. The upper ends of the bundle of splints are then coated 
with the above mixture, and the lower end of the bundle is covered with | 
amorphous phosphorus. The matches are to be lighted by breaking 
them in half after being detached from the bundle, and then rubbing 
the two ends together. 
3027. CuarLes Cotz, Beckman-street, New York, U.S., ‘‘ Leather.”—Dated 
7th December, 1857. 
This invention relates to the production of sheets of leather, suitable 
for manufacture in the various ways in which leather is used, by 
treating scraps and shreds of leather in the same manner as materials 





| 
| 


as a 








for making paper, mixing the pulp with size and then rolling it into 
sheets. 

3056 Joun Grver, Wellington-street South, Strand, London, “ Improve- 
ments in the process of rectifying liquids, and in the apparatus used 
therewith.”—Dated 11th December, 1857. 

This invention consists in the introduction of a vertical tabe through 
the boiler to the chamber immediately above it, for the purpose of sepa- 
rating the essential oils from the alcohol.— Not proceeded with, 





3066. CuarLes Cowrer, Southampton-buildings, Chancery-lane, London, 
** Photography.”—A communication, —Dated 12th December, 1857. 

This invention relates to the production of photographic images 
and pictures without salts of silver. Chromium compounds appear to 
be used, but the precise nature of the method is not stated. 

3075. James Hoee, jun., Edinburgh, N.B., ‘‘ Copying paper.”—Dated 15th 
December, 1857, 

This invention consists in impregnating ordinary copying paper with a 
salt of iron so that, when brought in contact with ink containing tannin, 
an impression is produced upon the paper. A letter written with such 
ink may be copied by placing a moist sheet of the paper upon it, and 
pressing them together with the hand or otherwise. 

3091. Eowin Hits, Warsash, Southampton, “ Manufacture of white lead 
and the working up of the waste materials.”—Dated 16th December, 1857. 

This invention consists in roasting galena so as to obtain either sul- 
phur or sulphurous acid; then smelting the residue and converting the 
metal into white lead in the usual manner. The spent tan, in which the 
stacks of lead are set, may be distilled to recover acetic acid after it has 
served for one or more operations, 


Ciass 9,—ELECTRICITY.—None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

3050. Ricuakp Reeves Cox, Kentish Town, “ Fire lighters, and apparatus 

or stoves for burning the same.”—Dated 10th December, 1857. 

These improvements consist in manufacturing fire lighters of a com- 
position of about forty-eight parts of cow-dung, twenty-four parts saw- 
dust, twenty-one parts of tar, ten parts of resin, and four parts of coal- 
dust, which proportions however admit of variation, ‘The cow dung is 
the ingredient which is used in the largest proportion, and it serves to 
bind the materials together, ‘The mixture is made into cakes with per- 
forations through them for the passage of air, They are very easily 
ignited and burn with a bright flame, and then leave a coke or cinder 
which glows and burns for some time afterwards. Other ingredients, 
such as turpentine, or a little coke dust or clay, may be added to the 
aforesaid mixture if desired, but such additions are not as necessary, as 
the aforesaid mixture is complete in itself, and produces an excellent 
article for the required purpose, The composition is made into cakes 
in a mould with pins or projections which form the holes in the cakes, 
and they are pushed out by a moveable plate or bottom, which pushes 
them off the pins at the same time; or the pins are drawn out, and the 
perforated cake removed. The inventor makes a small apparatus or 
stove, consisting of a case of sheet iron or other suitable material, with 
cross bars or supports for carrying the fire lighter, or two or more 
fire lighters, and the top of the case is also furnished with supports, or 
is so arranged as to be adapted for supporting a saucepan or coffee pot 
or other vessel. The fire lighter being supported in this apparatus the 
air obtains easy access to it, and passing up through the perforations 
effects its combustion and directs the flame and products of combustion 
against the bottom of the vessel,— Not proceeded with. 





52, Isaac ArrowsMITH Best, Birmingham, “ Printing types.”—Dated 
10th December, 1857. 

This invention consists in forming the printing type of two parts, 
namely, one part of copper, brass, or other suitable metal, and the other 
part of ordinary type metal; thus the one part, that is to say, the print- 
ing surface or head, with the beard or shoulder and part of the body of 
the type is made of copper, brass, or other suitable metal, which being 
complete and finished is placed in a matrix or mould the size of the 
body, and the type metal portion cast upon it in the said matrix, The 
heads of the types are made as follows:—Having prepared suitable 
moulds, the inventor causes the copper or other suitable metal to be 
deposited therein by the ordinary and weil known process or processes 
of electro metallurgy. He then clips away the superfluous metal with 
clipping tools and presses. The deposited portion thus finished he 
places in the matrix, and casts the common type metal portion upon it, 
which becomes firmly united to it by the rough interior of the deposited 
portion of the body.—Not proceeeded with. 


3055. Josurn Tanto, Frederick-street, Caledonian-road, ‘ Shepherds’ 
crooks.” —Dated 11th December, 1857. 

This invention consists in connecting the crook to the staff or handle 
by means of a short thick piece of india rubber, which is sufficiently 
stiff to sustain the hook as if it were a rigid staff, and at the same time 
is sufficiently flexible to allow of the hook being deflected in any direc- 
tion; and also permits of a twisting action between the staff and the 
crook, so that no matter how the sheep may twist or founder about after 
it is caught hold of by the leg (the shepherd at the same time holding 
on by the staff), it cannot injure itself while being so held.—Not pro- 
ceeded with. 


3057. Joun Starner, Hull, Yorkshire, “ Producing surfaces in imitation of 
wood for printing from.”— Dated 11th December, 1857. 
The patentee first takes an impression upon a plastic material (pre- 
ferring gutta percha) from the wood to be imitated, placing the plastic 
material upon which the impression is made around a cylinder or upon 
a block either before or after making the impression. The surface of 
the material thus impressed (when it has become sufficiently hard or 
firm) may be used for printing upon paper or other material, so as to 
produce an impression of the required description, From the surface 
of a piece of plastic material, which has received such an impression, 
he also takes another impression by pressing another piece of plastic 
material upon it, and thus obtains another pattern or impression upon 
the surface of the second piece of plastic material which is the reverse 
of the first impression, This second surface when sufficiently rigid may 
be used as a printing surface in like manner as the first, but for pro- 
ducing a pattern the reverse of the first. He also takes an impression 
from the surface of a piece of wood upon paper in ordinary printing ink 
or other suitable glutinous and adhesive matter, and applies the im- 
pression thus obtained to the second surface of a block or roller in such 
manner as to produce a lithographic or zincographic printing surface ; 
or he engraves the surface of the block or roller so that it may be em- 
ployed in printing in like manner as ordinary printing blocks or engraved 
surfaces. The piece of wood from which the impression is taken is first 
planed down until its surface is as smovth and flat as may be necessary, 
and the loose portions of its grain are then removed with a brush or 
otherwise before the impression is taken. In some cases the patentee 
prefers, after the surface of the piece of wood has been made smooth and 
flat, and before the impression is taken, to remove portions of the surface 
by means of suitable tools, leaving the grain of the wood untouched. 
And he sometimes takes an impression from the surface of the wood 
prepared as before described upon paper or any other suitable material, 
and by means of pressure transfers the said impression to a metal plate 
or roller. He thea removes those parts of the said metal plate roller 
which have received no impressiun, either by means of an acid, or of a 
graver 0: other suitable tool, and thus produces a metal printing surface 
corresponding with the natural design of the wood, 








NatuanteL RictarD HALL, Northfleet, Kent, “ An apparates for 
tering the phases and age of the moon,”—Dated 11th December, 1857. 
This invention which has reference to an apparatus for indicating 
daily the phases or changes and age of the moon, consists of a suitable 
case, in the base of which an escapement wheel, formed with thirty 
teeth mounted horizontally upon a vertical spindle, so as to be readily 
acted upon through the medium of a thumb stud movement, is caused 
to revolve in connexion with a ball or globe representing the moon upon 
its hemisphere, and the age thereof upon a horizontal disc or dial, in 
such manner as to require one tooth to be ad d correspondingly to 
the day and order set out upon the dial, each successive change being 
made during the day until the end of the month, when the apparatus 
will require re-adjusting for the ensuing month.—Not proceeded with. 
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3063. Francis Puts, Haverstock-hill, Hampstead, Middlesex, ‘‘ A new com- 
bination of mineral subst for the production of artificial stone.”— 
Dated 12th December, 1857. 

This invention which has ref to the production of artificial 











stone to be employed in the manufacture of gri 


oilstones, hones, or the like, as also of lithographic stones, and stones 


for ornamental purposes, and as a substitute for meerschauni, consists in 
the combination for the above purposes of powdered emery, flint, glass, 
ruby, diamond, melted alumina, oxide of iron, or similar hard mineral 
substances, with proportionate quantities of lime, barytes, plaster of 
paris or chalk, and silicate of potash cr soda, or potash and soda 
powdered in solution or in a semi-fiuid state, for the production of stone 
for lithographic or ornamental purposes. The inventor combines lime 
or chalk powder with silicate of potash or soda, or otherwise, as afore- 
said, to which colouring matter may be added as required, and for ineer- 
schaum he mixes carbonate of magnesia, or oxide of magnesia, or a 
mixture of both, with silicate of potash, soda, or otherwise, as above, 
to which may be added small proportions of slacked lime, chalk, or clay. 
Either of the above compositions may be pressed into moulds, either 
warm or cold, to give it the required shape, and render it close and com- 
pact.— Vol proceeded with. 

3064 WitutAm Uren, Redruth, Cornwall, ‘‘ Machinery for cleaning and 
dressing minerals.”—Dated 12th December, 1857. 

This invention cannot be described without reference to the drawings. 
—Not proceeded with. 

3065. Joun de Normann, Two Sicilies, Naples, and WitLIAM Tomas 
HENLY, St. John-street-road, London, * Improvements in machinery for 
preventing the over lapping of chains or ropes when used on drums or 
shafts, which improvements can be applied to the laying of telegraphic 
cables.”—-Dated 12th December, 1857. 

These improvements consist of apparatus for enabling a rope or chain 
to be wound on a barrel without one coil riding on another, as ordinarily 
in lapping a rope round a barrel it takes a spiral form, advancing along 
the barrel until it reaches the end, when the coils commence riding or 
lapping over the others. In paying out telegraphic cables it is necessary 
to pass the same round a drum to which is attached a break to check its 
running out too freely, unless there are several turns round when the 
brake is checked, and the cable slips round the drum. While, if there 
are many turns, the coils over-ride each other, as before stated, but with 
the improved apparatus twenty or any number of turns can be placed 
round, so that the cable cannot slip. ‘The same principle can be applied 
to the driving of machinery as when the band or coil takes one turn on 
the pulley, in the usual manner. ‘To prevent its slipping it must be very 
tight, causing great friction and wear in the bearings, and requiring a 
corresponding amount of power to drive it; and if the pulley is very 
small it will slip ; but with the apparatus hereafter described, no matter 
how small the diameter, or how slack the band, no slipping can take 
place. The same will be found very useful if applied to a capstan, or to 








a drum used over a mine, or in similar situations, as the rope will wind | 


on at one end and off at the other, in any length, and for any length of 
time, without furling, or one coil lapping over another. ‘The invention 
cannot be described without reference to the drawings. 

8060. Joun OLprieLp, Haughton, Lancashire, *‘ Apparatus for cutting and 
separating fur, or hair, or wool, from hides or skins, which said improve- 


ments are also er to cutting vegetable or fibrous materials.”— | 


Dated 14th December, 1857. 

The improved machinery consists in a metallic shaft, mounted ina 
suitable framing, upon the periphery of which are formed a series of 
ribs or leaves, having bevelled edges in the direction of the length of 
the shaft, and parallel with each other. In a suitable position beneath 
this shatt a vertical blade or kuife is placed, to cut or separate the fur 
from the skin, which is distended across such blade between two pairs 
of rollers actuated by suitable gearing, one pair with plain surfaces to 
deliver the skin, and the second pair having fluted or otherwise 
roughened surfaces to draw the skin through the machine, When the 
skin is thus distended, if the heavy side next the knife of the ribbed 
shaft be caused to rotate, the skin will be continuously struck or beaten 
upon the edge of the knife by each succeeding rib, and thus the fur or 
hair will be cut or separated from the skin; and as the shaft carrying 
the ribs continues its revolution, the rollers are so arranged that the 
ribs may strike the skin beyond the knile, giving to it slight vibration, 
and thereby causing a fresh portion to be drawn from the delivery 
rollers to be fed between the knife and beaters, and allowing the fluted 
rollers to take up the skin after passing over a suitable guide. The fur 
or hair thus separated falls on to an endless traversing band, and is con 
voyed away.— Not proceeded with. 

3071. Jean Pierre Brrexoyx, Paris, “ Forging.”—Dated 14th December, 
1e57 

This invention consists in a method of forging metals by the combined 
agency of hydraulic pressure and the steam hammer, The apparatus 
employed for this purpose is formed of a solid base, on which is placed 
the moveable part of an hydraulic press, and mounted with four columns 
to maintain the pressure plate. Between these two platforms, and in 
the space of the columns are placed the mandrils of different forms, 
according to the nature of the forging to be performed. On the upper 
platform of the press is fixed the cylinder of a steam hammer, which 
moves vertically to the centre of the square closed by the columns, 
When the lower plate of the press is at the end of its range, the hammer 
is caused to work, and when the press is put in movement it acts as the 
mandril for the interior of the moulds, 

3074. Apaw Batrp, Finchett House, near Liverpool, ‘ Regulating the 
supply of water and other fluids for domestic and other purposes,”— 
Dated Mth December, 1°57. 

The object of this invention is to remove as much as possible out of 
the way of frost, or other detrimental influences incidental to cisterns 
or other receptacles situated on the roofs of buildings or elevated 
situations, all ball taps, wires, levers, or other apparatus; as also to re- 
gulate the whole of the various cisterns 1 with a building or 
buildings, whether on the same or different levels with the supply 
cistern, by one valve action, so situated as to be out cf the way of frost, 
and, if neeessary, to be kept under lock and key. A cistern which re- 
ceives its supply from the street mains of a town or other source is 
placed in an elevated situation, say at the top of the house, or where 
the invention is wishetl to be used. The supply water is introduced at 
the bottom of the cistern, and on a level with the bottom thereof, by a 
pipe carried up in the interior of the building. The service pipe may 
also be introduced through the bottom, and project upwards to the 
height the water is required to remain in that cistern; upon the supply 
water raising above the head of this service pipe it flows down it, and is 
conveyed to a service cistern on (say the upper storey of the house), and 
upon that cistern being filled to the required height, the water passes 
through a pipe to a second service ciztern, and so on until all the service 
cisterns on the various levels (say above the Butler's pantry) are 
supplied: then the water is conveyed from the last of tue series of 
service cisterns to a small regulating cistern which is provided with a 
waste pipe to prevent it being accidentally filled above a certain level. 
Within this regulating cistern a ball or other suitable float works a valve 
in the supply pipe. Now suppose the supply and the service cisterns are 
full, the water passing from the last of the service cisterns enters the 
small regulating cisterns in the butler’s pantry, causing the ball to rise, 
and closes the valve in the supply pipe. The regulating cistern has a 
discharge valve at the bottom, which is connected by a wire or other 
means, which passes through a protecting pipe to the supply cistern, 
where it is attached to the end of a small lever which has a float on the 
other end, and works on a pin vear the bottom of the cistern When 
the float on the end of this lever is acted upon by the water, the water 
in the supply cistern, falling below a given distance, the ball on the end 
of the lever falls and draws up the wire, by which the discharge valve in 
the bottom of the regulating cistern is opened, and the water therein 
allowed to escape through the discharge pipe, which causes the float in 
the regulating cistern to fall down and open the valve on the supply pipe, 
and remain open until every cistern is filled to its required height, when 


lati 








by a lift valye to prevent the water returning down the supply pipe 
should it any time become empty. A service cistern, or series of service 
cisterns, may be fed through the regulating cistern when the upper line 
thereof is level with the bottom of the regulating cistern. The valve on 
the supply pipe, which is in connexion with the regulating cistern, it is 
preferred to make of a peculiar form. The invention includes certain 
modified arrangements.— Not proceeded with, 

3076. WitttaM Situ, Salisbury-street, Adelphi, London, ‘‘ Chromotypo- 
re printing presses.”—A communication.—Dated 15th December, 


7. 
This invention cannot be described without reference to the drawings. 
3077. Epgar Brerrit. King William-street, City, London, ‘‘ Glass bottles.” 
Dated 15th December, 1857. 

This invention consists in the employment of moulds of wood in the 
production of glass bottles, and particularly of such as are of large 
dimensions. 

3084. Tuomas Howarp, Rotherhithe, Surrey, ‘“ Rolling iron bars.”—Dated 
15th December, 1357. 

This invention relates to improvements upon an invention for which 
letters patent for England were granted to the patentee on the 6th of Oc- 
tober, 1845, and consists primarily in the adaptation of moveable collars 
for the purpose of adjusting the rollers for variable lengths of bars, and 
when several enlargements, projections, or, as the patentee formerly 
termed them, “ heads” are required of the same or different forms in the 
length of the same bar. He employs by preference wrought iron shafts 
to receive the collars or bosses in place of cast iron rollers, in order to 
give sufficient length and strength, and, at the same time, for the 
purpose of reducing the weight, to diminish the momentum acquired by 
the machinery in the to and fro motion. He also employs a trough or 
other analagous appendage having vertical sides attached to the finishing 
rollers, to prevent the enlargements, projections, or * heads” from 
deviating materially from parallelism with each other, and with the 
intermediate parts of the bars during the process of the final rolling. 
And, further, he gives motion to the rollers or shafts by means of jointed 
spindles situated intermediately between them and the driving pinions, 
instead of placing the latter immediately upon the ends of the rollers or 
shafts, in order to render them capable of admitting a greater variety of 
thicknesses in the slabs or pieces to be headed or enlarged by the 
pressure of the bosses attached thereto. 

3085. Grorce ALLEN Everitt, Birmingham, “ Manufacture of tubes or 
cylinders of copper or alloys of copper,”—Dated 15th December, 1857. 

These improvements relate, Firstly, to the casting of tubes or cylinders 
of copper, or alloys of copper under pressure, and for this purpose the 
patentee can employ coves of any suitable description. The moulds or 
ingots are somewhat similar to those in use, but it is necessary that they 
should have a larger sectional area when ready to receive the molten 
metal than the sectional area of the tube or cylinder required to be pro- 
duced. To obtain this he leaves between the edges of the several parts 
of the mould spaces or grooves, to be filled with sand or other com- 
pressible material, which will act as a cushion in preventing immediate 
contact of the edges of the mould. Directly the table or cylinder has 
been cast he applies pressure, by hydraulic or any other suitable means, 
to the outside of the mould, closing its parts together, The sand is thus 
forced out, and the sectional area of the mould being thereby reduced, 
great compression of the molten metal takes place, and a sound cylinder 
is produced. ‘The cushions or fillets of sand may, it requisite, be pierced 
with small apertures, to enable the air to escape more freely; Secondly, 
the invention refers to the alloying of copper fur subsequent manufacture 
into tubes or cylinders for printing rollers and other similar purposes, 
This alloy consists of about eight parts of copper to one part of good 
yellow brass, and by its employment the patentee is enabled to produce 
a tube or cylinder of the colour of copper, and free from the flaws or 
air holes to which tubes of pure copper are liable. The tube or cylinder 
thus cast is afterwards drawn down as a solid or unbrazed tube, and 
becomes a finished tube for employment as a printing roller, or for other 
purposes of a solid drawn tube; Third, the invention consists in 
cleansing or picking tubes or cylinders of copper or alloys of copper 
during certain stages of their manufacture, that is to say, prior to every 
subsequent drawing operation (except the last). He immerses the tubes 
in a solution of soft soap and water, also applying the same solution to 
the outside of the tube whilst it is being passed through the dies. 

3090. MaTuEW SEMPLE, Stonehouse, Devonshire, ‘* Preserving meat, fruit, 
vegetables, &c.""—Dated 15th December, 1357. 

This invention consists in placing the jar or case containing the sub- 
stances or fluids to be preserved in a receiver; the case and receiver are 
exhausted, and the antiseptic gases or other preserving agents are 
admitted into both case and receiver. Then before removing the case 
from the receiver, and before exposing it to the air or otherwise 
admitting air thereto, the inventor closes or seats the case by screwing 
down the cover thereon, which cover had been previously held over it by 
a suitably formed rod or key working through a tight stuffing box in the 
cover of the receiver, or dispensing altogether with the receiver, and 
closing the cover of the jar or case when filled with the substances to be 
preserved. He applies an exhaust tube to a screw tap formed in the jar 
or case, by which the air is exhausted and the gases or other preserving 
agents admitted, and the screw tap is then closed by the use of a rod or a 
key working. through a tight stuffing box. For containing the sub- 
stances or fluids to be preserved the inventor prefers to use glass or 
stoneware jars with covers of the same material made to screw into 
them, and also fitted when required with the screw tap before described, 
and then he places some soft substance over the threads of the screws, or 
causes the covers or plugs to fit tightly upon an elastic ring or collar in 
order to close them hermetically.— Not proceeded with. 

3092. Henry Greoory, Manchester, Laucashire, ‘‘ Apparatus for making 
lozenges and other similar articles,”—Dated 16th December, 1857. 

This machinery or apparatus consists in a pair of cylinders suitably 
mounted in a framing, each of which is divided in its circumference 
into quarters, forming four rows or sets of moulds or dies, each die being 
furnished with an internal piston or plunger, such plungers being con- 
nected to four bars contained within the cylinder, every bar being con- 
nected to that one diametrically opposite to it (as top and bottom) by 
the rods, so that the plungers may move simultaneously, The ends of 
these connecting bars in each cylinder are prolonged, and move within 
grooved cams, by which means motion is imparted to the plungers at the 
required intervals; and upon one end of each cylinder is placed a 
division wheel, having catches working into them, so as to ensure the 
greater precision in the action of the plungers. The cylinders are 
mounted one above another, and are supplied with paste (previously pre- 
pared) of which the lozenges are to be made by an endless traversing 
cloth passing through a vessel containing powdered sugar, to prevent 
adhesion. ‘The paste is then carried between adjustable pressing rollers, 
by which it is reduced to a proper thickness and delivered to the 
plungers, which operate as follows:—An intermittent motion being 
imparted to the cylinders by means of a ratchet and ratchet wheel, or 
other equivalent, the plungers in the lower cylinder are caused to descend 
to the lowest depth of the dies by means of a suitable arrangement of 
cam or eccentric gearing, thus leaving such dies or moulds open for the 
paste. The cylinders are then retained in this position by the catches 
taking in the division wheels until the plungers or cutters in the upper 
cylinder be caused (by similar means) to descend through the paste into 
the lower sets of moulds, leaving the lozenges thus cut in the lower 
cylinder moulds, Then the plungers ascend, and the cylinders turn one 
quarter round to the succeeding set of mould and plungers, a similar 
operation being continuously repeated at each such quarter turn of the 
cylinders, The lozenges thus formed are forced out of the moulds by the 
descent of the plungers, caused by the eccentrics, when the set of dies or 
moulds c ining the | ges become inverted, or at their lowest point, 
the | ges being deposited upon a traversing cloth or band formed of 
jointed logs of wood, &c. The waste or surplus paste being conveyed 
away in a similar manner, provision being also made for brushing the 
moulds,and plungers by self-acting means as they arrive at certain 

iti the plungers in the upper cylinders being caused to project 











the last service cistern being tilled, the water passes to the reg is 
cistern again raising the float on the supply pipe valve, and closing it. 
The service or secondary cisterns are each provided with a float which 
is attached to a wire carried through protecting pipes and over pulleys to 
the wire of the discharge valve to which they are attached, so that any 
of the service cisterns falling low will cause the float to descend, and 
drawing the wire after it will open the discharge valve of the regulating 
cistern, and cause the valve on the supply pipe to open as before de- 
seribed. The orifice of the supply pipe in the supply cistern is covered 





trom their moulds, and are brushed upon arriving at their highest point ; 
and the moulds and plungers in the Jower cylinder are brushed at the 
side immediately before receiving the paste. 





Barris AssoctaTion FoR 'TH# ADVANCEMENT oF ScrENCcE.— The 
next avnual meeting of this society is announced to be held at Leeds 
during the week commencing Wednesday, 22nd September, under the 
presidency of Professor Owen. 








THE IRON, COAL, AND GENERAL TRADES OF 
gar WOLVERHAMPTON, .AND) OTHER 


(From our own Correspondent.) 


Tue Inon TraDE: Continued Depression: Effect of the Hot Weather on Putldlers 
—Coat Trade: Reduction of Wages—WoLvernamPTon ScHooL oF ART: 
Middle Class Examinations—INTERESTING EXHIBITION OF INVENTIONS AND 
ManvurAcTuRES IN ASTON HaLL—Sometuinc Asour Watt: //is Zarly 
Models: How he progressed in Knowledge: Symington and Sadler —Scuoois 
or ART IN THE MIDLANDS: The Awards: Birmingham School: Burslem 
Sel hool Closed. 

Tue iron trade continues extremely depressed, and the interruption 

which the excessively hot weather occasions to the operations of the 

puddling furnaces is only, in a few instances, a source of inconvenience, 
as the present demand is very limited. How long this state of things 
is to continue it is difficult to say, after so many falsified prophecies 
of improvement ; but many gentlemen connected with the trade have, 
throughout the vear, said that no decided improvement would be 
experienced uutil the harvest was secured. As there appears to be 
good grounds for anticipating abundant crops of almost every sort of 
produce it may reasonably be anticipated that the autumn demand 
will be much larger than any at present felt. Pig iron is heavy of 
sale, but prices have reached as low a point as is consistent with 
working without loss. ‘The meeting of ironmasters, preliminary to 
the quarterly meetings, will be held to-morrow (Thursday ), at the 

Stewpony, near Stourbridge, as is the custom at the'present season. 

There is a fine bowling green there, and a lunch is usually furnished 

by Mr. W. O. Foster, whose residence is near. As for the actual 

business, it does not seem that any formal change in prices will take 
place, but a mid-latitude is now pretty generally exercised. 

The coal trade suffering from the diminished demand for ironworks 
on the one hand, and the greatly reduced domestic consumption 
arising from the intense beat on the other, is necessarily flat. It may 
be remembered that when the colliers’ wages were reduced in the 
early part of the year in common with’ those of the men employed 
at tne ironworks, an exception was made in favour of colliers east of 
Dudley. In this district there is a large demand for domestic coal 
for Birmingham and the locality adjoining, aud as this demand con- 
tinued during the winter, the colliers coutended that their wages 
should not be reduced, and the masters dreading a strike during a 
season when they were doing an active business yielded, atter giving 
notice to reduce wages. ‘The present hot weather as a matter of 
course greatly diminishes the demand for house coal, and on Saturday 
last a fortnight’s notice was given to the colliers of a reduction 
amounting to 1s. per day, equal to that made previously in the wages 
of the colliers west of Dudley. Whether it will be resisted or not it 
is impossible to say, as harvest will afford an opening for employment, 
but colliers will hardly make good haymuakers. 

‘The students of the School of Art in Wolverhampton on parting 
with Mr. Chittenden, the master who is now leaving, presented him 
with an address, expressing their high opinion of his zeal and ability, 
and their deep regret at his resignation. 

On Monday the Kev. Dr. Jeune, master of Pembroke College, and 
H. J. Smith, Esq., of Balliol College, met a number of gentiemen, 
including Lord Lyttelton, previous to their commencing the exami- 
nation of the middie class schools in Birmingham, in accordance 
with the new scheme which is being tried as an experiment by the 
University of Oxford. Dr. Jeune deiivered a very sensibie address ; 
remarking upon the importance of improving middle class education, 
he observed that a great dearth of superior ability was felt at the pre- 
sent time, both in the political and ecclesiastical world. Great political 
power had, he remarked, been given to the people, but nv equal 
addition had been made to their ability for its exercise. ‘The exami- 
nations commeuced on the following day. 


INTERESTING EXHIBITION OF INVENTIONS AND MANUFACTURES AT 
ASTON HALL.—SOMETHING ABOUT WATT. 


Aston Hall was visited on Saturday by 5,400 persons, 613 of whom 
were shilling entrants and the rest season-ticket holders. The col- 
lection of mechanical and art treasures there were greatly admired by 
all. It is asserted (by the Birmingham Daily Post, trom which we 
take the following) tuat upon no previous occasion has any provincial 
town collected together, within the short space of time, an equally 
valuable collection. It matters not whether these refer to the 
treasures of the painter's art, the carefully preserved aud stored up 
relics of antiquity, or the wonders of modern science, as displaved in 
the results of modern manufactures. ‘The contents of the exhibition 
are singularly fitted to benetit the population of such a town as Mir- 
mingham, where the occupations are so varied, and where lessons of 
taste are go needful to our artizans, 

In the great hall there are Minié rifle, sword, cutlass, and bayonet; 
the busts of the Great Captain, of Napier, Campbell, and Havelock. 
In the glass building there is the Watt trophy, built up out of the 
earliest essays of the greatest man who ever lived. See in these semi- 
rude and unimportant models the germ of England’s prosperity, the 
source of her greatness, that which makes her influence felt to earth's 
remotest bounds. As in the acorn lies buried the germ of the future 
oak, so in these crude pieces of wood and metal lay the true embryo 
future of our manutacturing greatness ; united together they form the 
best illustration of the life of James Watt; of his genius, inventive 
powers, and mechanical skill. As we look upon these models, rises 
up before us his long and useful life—a life spent in benefitting his 
fellow men—and, as a return, in the end receiving that homage never 
more worthily paid or more nobly earned. We think of the sickly 
child of six years old, chalk in hand, drawing problems on the floor ; 
of the idle boy taking off and putting on the lid of the tea kettle, 
holding at its spout a silver spoon or a tea cup, watching the steam 
being condensed as it rushed out—musing, thinking, and pondering ; 
doubtless, even at that early period of life, he saw in his mind’s eye 
that which resulted in his great discovery, the application of the 
principle of condensation to the steam engine. A few years later, 
wandering on the banks of Loch Lomond, adding thereby to his 
previous stock of knowledge by studying geology, mineralogy, and 
chemistry ; and when delicate health kept lim in doors, the elements 
of chemistry were mastered. In 1755 we find him in London, with 
Morgan, the instrument maker ; returning to Glasgow, and established 
as instrument maker to the college there, we arrive at his repairs of 
the Newcomen engine, of which his keen eye readily detected the 
defects, and his genius devised those improvements which have made 
the steam engine what itis. His survey of the Clyde, his honourable 
connexion with Dr. Roebuck, his introduction to the munificent 
Matthew Boulton, are incidents ever to be remembered in the history 
ot the great improver of the steam engine. But even then, claiming 
but a small pittance as the united reward for genius of the one, and 
the liberality of the other, we find Watt borne down by the unjust 
infringements of unscrupulous men, who, taking advantage of an iam- 
perfect patent law, harassed and vexed him. Unscrupulous workmen 
appropriated the results of his inventive power. In the contributions 
from the model room of the Soho we tind a, magnificent, example. of 
Watt’s way of getting out of a difficulty, The application. of. the 
crank was his invention; it was stolen from him by a workman 
through one of those peculiarities in the old patent Jaw: a patent had 
been obtained for it by other than the original inventor; it. became 
necessary to devise some way to get out of the difticulty, and forth 
from the fertile brain of Watt came the model of the sun and planet 
motion. ‘The models of the single acting pumping engine, the double 
acting winding engine, with hollow stalk valves, ie., of which the 
valves, formeu separately, the rod of one working down the centre of 
the other, and the sectional model of the steam engine, are all original 
models—the latter made by the hands of Watt himself—an all 
equally interesting in an illustratvely historical point of view. ben 
show the steps towards perfection, and they contrast onmivenly wil 
the beautifully -formed engines of the present day. In principle they 
are, however, the same, and they tell us how perfect the conceptions 
came from the hands of the inventor. No one has added or can add 
anything to that triumph of invention—the parallel motion; or the 
perfection of the governor, which checks the tendency to over speed, 
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curbs the mad haste of the panting engine, and reduces its motion to 
regularity, and, we had almost said, reason. But we had nearly 

assed unnoticed the kettle used by Watt in his early experiments. 
Fis has been reasured up by one of his descendants, viz., J. W. G. 
Watt, Esq., with generous care. Who shall tell, as he looks at the 
relic, with its time-stained exterior, what emotions may have passed 
through the mind of Watt as, watching the result of its contents con- 
verted into steam operating on some miniature model, some modifi- 
cation or improvement of his favourite and chief study—the steam 
engine. Like all great geniuses, his genius was great in all directions, 
saving that of music, of which Muirhead says he could never under- 
stand a note. Withal he made musical instruments, and the guitar, 
which forms a prominent object in the trophy, is the work of his 
hands. In close association with the models of Watt are placed a 
working model of a locomotive engine—that of an oscillating or 
moving cylinder engine ; also that of a working slide engine, made 
by William Murdock, the friend and associate of Watt, another 
of the glorious trio (viz. Watt, Boulton, and Murdock) which 

resided over the Soho manufactory in the days of its glory. 

t visitors pause as they look upon the locomotive, and see how 
the child is father to the man, how the simple model has been 
developed, re-arranged in all its parts since the year in which it 
was made—1784. Though Watt did patent something as regards 
the application of steam to locomotion, it is evident that he did 
not lowk at all favourably on the experiments of his associate, 
for we find him write thus, on September 12th, 1786: “1am sorry 
W. M——k still busies himself with the steam carriage. In the mean- 
time, I wish W—— could be brought to see as we do, to mind the 
business in hand, and let such as Symington and Sadler throw away 
their time and money hunting shadows.” It may here be remarked 
that Symington was the maker of the engine of the first successful 
steam-boat. Iie had also about this time given a price for a loco- 
motive. Homer at times nods, and even the expansive mind of Watt 
seems to have been unable to embrace the idea that steam navigation 
and locomotion would be accomplished. But the genius of Watt and 
what he did leaves no reason for apology, and gazing upon his 
thoughtful brow limned by the pencil of Sir Henry Raeburn, or his 
bust from the chisel of Chantry, almost thinking and speaking, com- 
muning with the present generation, as they throng around, criticism 
is disarmed and makes us feel we stand in the presence of one who has 
no living equal, “* who gave to the feeble hand of man the momentum 
of an Atrite, commanding manufacturers to arise as the rod of the 
prophet produced water in the desert; affording the means of dis- 
pensing with that time and tide which waits for no man, and of sailing 
with that wind which detied the commands and threats of Xerxes 
himself.” Stupendous alike as for its force and its flexibility, the 
trunk of an elephant that can pick up a pin or rend an oak is nothing 
to it: it can engrave a seal and crush masses of vbdurate metal; draw 
out, without breaking, a thread fine as a gossamer, and lift a ship of 
war like a bauble in the air. It can embroider muslin and forge 
anchors, cut steel into ribbons and impel loaded vessels against the 
fury of winds and waves. Surely the manifestations of this man’s 
early labours deserve a place in an assemblage of the trophies of skill. 
to be seen and examined with interest by the men who dwell in the 
vicinity of the field of his labours. 

The prominent position given to the models of James Watt is 
justly due; all honour to those who have gathered these mementoes 
together, and for the first time publicly exhibit them, 

SCHOOLS OF ART IN THE MIDLANDS. 


The following. table shows the number of persons receiving in 
struction in drawing in the Schools of Art in the Midlands, for the 
years ended June 30th, and also the amounts received in fees from the 
students :— 


5 “7 

Birmingham with branches at Smeth- 1996 _ 
wick (Spon Lane), andthe Cape.. 1,451 ..1,536 .. £714 
Burslem oa en GS M' a” « Bee awe 53 
Coventry o. oo te 384 564 4. 139 
Dadiey .- ce a 752 809 .. 106 
Hawley oo o¢ os se 122 259 .. 39 
Newcastle-under-Lyne 185 .. 180 .. 29 
Stoke-on-Trent .. 2. 1. os oe 1838 .. 293 .. 166 
atta, nll Ce ae 542... 436 «2. «2115 
Wolverhampton .. .. oo os 0 250 349... 247 
Worcester .. .. + 698 730 .. 137 


The influence of the schools upon all classes of the community may 
be estimated from the following analysis of the occupations ‘of the 
students:—These comprise in Birmingham 13 architects, 6 artists, 3 
builders, 2 brush makers, 8 carvers, 5 carpenters, 6 cabinet makers, 
42 clerks, 3 coachbuilders, 2 composition makers, 1 draper, 21 
draughtsmen, 39 die sinkers, 2 domestic servants, 56 engravers, 10 
engineers, 13 glass workers, 3 gilders, 2 grocers, 8 gun makers, 32 
hardware workers, 41 jewellers, 2 leather workers, 55 metal workers, 
10 modellers, 1 optician, 12 painters, 12 pupil teachers, 1 shop 
assistant, and 3 turners. The results of the competition last year for 
the local and national medals were, that Birmingham carried off 
twenty-four local and three national medals. Burslem, thirteen local 
and four national ; Coventry, eighteen local and three national; 
Dudley, five local ; Hanley, seven local and four national ; Newcastle- 
under-Lyme, six local and two national ; Stoke, twenty-two local and 
seven national; Stourbridge, three local and one national; Wolver- 
hampton, seven local; and Worcester, twenty-five local and three 

national. 6 
The Birmingham School of Art closed on Monday evening, for the 
summer vacation. Mr. Raimbach, the newly-appointed head master, 
briefly addressed the students, recommending them to avail them- 
selves of any opportunities of study that lay in their way during the 
holidays, suggesting us exumples for practice the leaves of plants or 
simple arrangements of entire plants, and reminding them that the 
study of art was not a thing to be undertaken carelessly or mechani- 
cally, but that it required considerable concentration of the thinking 
faculties as well as training of the hand. . 
With regard to the School at Burslem in North Staffordshire. we 
regret to have to announce that it has closed without any immediate 
Prospect of its bemg re-opened. So far as the progress of its pupils 
is concerned this schoo! has been one of the most successful, if not 
the most successful in the kingdom; but it has in other respects 
laboured under difticulties to which it has at length been obliged to 
succumb. The support the Burslem School of Design has received 
at the hands of the wealthier portion of the inhabitants of that part 
of the Potteries has neither been so extensive nor so hearty as the 
M™portance of art education to the staple trade of the district would 
cei a apa wt to; and the premises in which it has been carried on 
hey y available /ocale in the town—are utterly unsuitable for the 
calth Lente as they are by nuisances detrimental to the 
iittendence > supine and pupils, and of a kind to preclude the 
femmaie rey = So‘ter sex, and so destroy all hope of maintaining a 
hie'by copdila ts pee have for some time past been endeavour- 
éthés' inte, oe eir neighbours, applications to Government, and 
4 School ~~ we funds for the erection of a suitable building for 
Junctore Mr ", = So far with faint prospects of success. At this 
Sarsless cclhes - ey, to whose skill and experience as master of the 
tle ivectors'er on a is mainly due, received an offer from 
—lthis adres ee: — at Wolverhampton ; and the same reasons 
tuitableness of the wre progress of the school arising out of the un- 
early Saepunvieeitieg a premises, and the improbability of any 
che uson leavin os that respect—which induced Mr. Muckley to 
masterstip of the’ a attached pupils at Burslem and accepting the 
Geihenll Sat chee * 0 Merc dep School of Art, satisfied the Burslem 
with the session rade ¥ Course open to them was to close their school 
to the students they endeenes t Seaan hae pease a 
after expressing then ~~ to the committee a memorial, wherein, 
master, and ther rere cnnent to their talented and respected 
Muckley had reer fer te hearing of the determination at which Mr. 
extended appeal fort they venture an opinion that amore urgent and 
Suastie ann saan funds wherewith to erect new- schools would be 
head de Te ~ > by the inhabi ants of the town and neighbour- 
district, in groupe ef evote the vacation to a personal canvass of the 
’ PS of two or three, that the “ mother of the Potteries” 








may not be disgraced by the loss of such a school. We learn, and it 
is only another evidence of the art success which has attended Mr. 
Muckiey’s teaching, that the Government prizes recently gained by 
the students of the Burslem School of Art, and now awaiting: distri- 
bution, consist of nine national medals, thirty-one bronze medals, 
three boxes of mathematical instruments, one box of water colours, 
and four book prizes; »nd that. two of the students have been received 
by the department of science and art as training masters. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Her Magesty's Visit To Leeps: The New Town Iall—Tas Barrisn Associa- 
TION FOR THE ADVANCEMENT OF ScIENCE—THE FatTat BorLtr EXPLosion at 
MippLessonovcna—EmPLoyMENT aT Mancuesrern—Tue Late Acciprnt 
ON THe LANCASTER AND Preston Canal — Suerricup Marrers: J/r. 
Bessemer’s Patents—Dreaprut Rainway Acciwest at HuppersrieLp—THeE 
Water Surety at Liverpoot: A Capacious Reservoir—A CONnsiDERATE 
Ratway Company—SHiPBuILDING IN SuNpERLAND—TuHeE Great Launcu 
on THE TyNe: Interesting Detrils and Speeches— Gas av Market Har- 
BonouGH—RaiLway MArTrers IN THE LiNcoLNsHIRE DistitcT—THe NENE 
VauLey Drainace — Toe Nuie—Tue New Trans-Atiantic Rovre— 
Mancuester, SHEFFIELD, AND Linconxstme RaiLway—Proposep Pusiic 
Park at WitwsLow—Tue Smoke Question aT SaLporD—New Dissrine 
APPARATUS—COMMENCEMENT OF THE SADDLEWORTH LireRARY AND ME- 
cuanics’ InsriruTion—Tus Late Boittr Expiosion at RosseNDALe 


Tue Leeds Town Council have voted £3,900 to defray some of the ex- 
penses of the “ reception ” of her Majesty iu their town, With regard 
to the new town hall, the council also voted £564 tor paving the 
vestibule of the principal entrance, £490 for ornamenting the principal 
entrance, and £1,500 for decorating the large ball. Mr. Alderman 
Botterill, in moving that these sums be voted, said it was proposed to 
pave the vestibule with encaustic tiles, and the design selected was a 
very beautiful one. The committee had less expensive designs before 
them, but they were unanimous in selecting the one chosen. It was 
proposed to ornament the principal entrance by an emblematic group in 
the tympanum of the arch, representing Leeds supported by the Arts, 
Science, and Industry, the arch itself having decorated pavels, and the 
pilasters and doors being also appropriately decorated. The grouping 
would be in artilicial stone, which was recommended as more durable, 
and as more readily cleaned than the soft stone generally used. At 
one time it was not intended to have any decorations in the large hall, 
but the opinion of the architect was in tavour of relieving it by some 
decorations, and as the hall was to be opened by her Majesty it was 
generally felt by the members of the committee that the room, if left 
plain, would not present that appearance which was desirable. No de- 
sign had yet been decided upon, and it was possible that the design 
accepted could not be fully finished before her Majesty's visit, but care 
would be taken that any work done shou'd be complete in itself, so far 
as it went. No doubt is entertained as to the completion of the works, 
with the exception of the tower, by the time the royal visit takes 
place. The original design for the chandeliers for the large hall has 
been abandoned, and a design by Messrs. IF’. and C. Osler, of Birming- 
ham, adupted in its place, The latter design is similar to one recently 
prepared by the firm for Buckingham Palace, the lower part being in 
richly cut glass, and a centract tor ten chandeliers has been entered 
iato with Messrs. Osler, the cost being £1,500. The chandeliers for 
the Mayor’s reception rooms have been let to Mr. Defries, Hounds- 
ditch, London; and the lamps for the area in front of the hall have 
been let to Mr. Nelson, Brigyate, the contractors respectively, as al- 
ready stated, guaranteeing the completion of the work by the last 
week in August. ‘The decorations will be carried on by Mr. Craice of 
London. Her Majesty will, during her stay in Leeds, be the guest of 
= Mayor, Mr. Peter Fairburn, who will probably be dubbed “ Sir 
eter.” 

The congress of the British Association for the Advancement of 
Science will commence at Leeds on Wednesday, September 22. All the 
sections will be accommodated within the new town-hall. The 
society was born in Yorkshire, having held its first meeting at York 
on Monday, September 26th, 1831. ‘The number of tickets then 
issued was 359. The most numerously attended congress was that 
held at Newcastle-upon-Tyne in 1838, when 2,076 tickets were taken. 

The following are additional particulars of the serious boiler explo- 
sion at the Tee-side Ironworks, Middlesborough (Messrs. Snowdon and 
Hopkins) to which reference was made in a paragraph in last week's 
ENGINEER :—Messrs. Snowdon and Hopkins’s works include several 
large paddling and rolling mills employed in the manufacture of rails 
for locomotive lines. It is the custom to lay these off on Saturday 
nights, and not to start them again till six o’clock on Monday evening 
—the “day shift,” as it is called, being occupied in making prepara- 
tions, doing repairs, &c. Some time before six o’clock p.m. on the 
Monday on which the accident occurred, the steam had been got up 
in the boiler, which afterwards exploded, by the engineman and fire- 
man (the first of whom is dangerously scalded and wound :d, and the 
latter is dead), and a number of men were moving about, engaged in 
various occupations, or waiting for the hour of commencing work. 
The boiler in question, which was high-pressure, was one of a couple 
which worked the “No. 1 rail mill.” At five minutes to six the 
great mass suddenly burst from its seat, the plates bending as a sheet 
of paper does under the influence of heat. One mass, probably of 
four tons weight, was propelled laterally a distance of fifty or sixty 
yards, smashing and making a way through the workshops and sheds 
which impeded its progress, and finally opening itself against the 
chimney stack of a forge, which it so shivered as nearly to 
bring it down; and the balance weights, weighing about 
fifty-six pounds each, were found at a distance of fifty yards 
from the scene. A man and two boys were also blown into 
the river, but luckily managed to get out again without 
being injured by the flying debris. Several portions of the boiler were 
laid in various parts of the works rent in pieces, and twisted up as 
though they had been paper. But this was only a minor part of the 
catastrophe. Scarcely a man was left standing, and the following 
were so dreadfully scalded and mutilated as to present a most pitiable 
spectacle :— 

Solomon Wilds, fireman, lying in Vine-street, now dead; Ralph 
Johnson, engineman, scalded, and with a scalp wound ; John Cairns, 
severely scalded; Thomas Dent, scalded; Thomas Jones, scalded ; 
William Dodsworth, scalded; Benjamin Thomas, scalded; Robert 
Taylor, scalded and cut; Miles Bartley, scalded; David Mahone, 
foot mutilated, and scalded; Patrick Katigan, scalded. It is stated 
that the cause of the explosion was want of water. 

The return of the state of employment in Manchester for the week 
ending the 16th inst., shows that 36,309 operatives are working full 
time, that 2,783 are working short time, and that 7,448 are wholly 
out of employment. With regard to machinists and foundries, the 
following particulars are given: 

Machinists. 
On full time with all bands.. .. 18 .. 
Ditto, with portion of hands BB co co ce co ce oo J 
On short time .. se «1 ee os 3 oe oe ne se oe 
2 


Stopped altogether ., .. .. 0. 2 oe of we ef we of | 

The repair of the embankment which gave way on the Lancaster 
and Preston Canal has been completed. 

Saturday’s Sheffield J, lent, referring to the trade of that town, 
says:—* A number of gentlemen assembled on Thursday, at the 
Holmes Engine and Railway Works, Rotherham, to witness a series 
of experiments made by Messrs. Dudds and Son, in the manufacture 
of steel and files. Messrs. Dodds reverse the ordinary method of 
manufacture. Instead of first converting iron into steel, and from the 
steel making files, they make their files from iron and then convert 
them (completely or partially, at pleasure) into steel. They, on 
Thursday, cut a var of iron into the requisite lengths for 14-inch files, 
and forged, ground, and cut them in the usual manner. The iron 
files were then placed in the converting furnace, and subjected to a 
process for which Mr. T. W. Dodds has obtained a patent. In fifty- 
two minutes from the commencement of the experiment (that is, from 
the time the iron was taken in hand by the forger) a file was pro- 
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duced, with a surface of steel hardened sufficiently to give a pro 
‘temper’ to the teeth; and in one hour and twenty minutes another 
file was produced, with steel deep enough to allow of the file, when 
worn, being protitably re-ground and re-cut. These two files, upon 
trial, were said to be of excellent quality. By the common plan, from 
two to three weeks are occupied in the conversion of iron into steel. 
Besides such an extraordinary saving of time, Mr. Dodds maintains 
that his system is very economical and thoroughly efficient for a great 
variety of purposes, Messrs. Dodds and Son consider their ‘ partial 
conversion of iron into steel, or case-hardening,’ applicable for the 
manufacture of edge tools, piston rods, slide bars, spindles, rollers, 
spades, shovels, boiler plates, agricultural implements, &. We 
understand the new works, which are now being erected in this town 
by Messrs. bessemer and Co., will very shortly be ready for operation, 
and that we may expect soon to hear of some of the practical results 
of Mr. Bessemer’s inventions.” 

A dreadful railway accident has occurred near Haddersfield,—a 
collision in the Springwood cutting, on the Manchester side of the 
tunnel, and near the junction with the Lancashire and Yorkshire line. 
A train from Leeds to Huddersfield, at 1.30 p.m. did not reach the 
Huddersfield Station till ten minuzes after the due time, and proceeded 
towards Manchester at 1.44. After passing through the tunnel the 
open cutting was reached at the junction, and it was here that the 
collision took place. It seems that five laden wagons, two with wool, 
two with coal, and the fifth with about six tons of stone—in some 
inexplicable way got loose from the siding at Honley Station and 
came down the incline towards Huddersfield by the impetus of their 
own weight ; till, on crossing the Paddock viaduct, they had obtained 
a speed of twenty-five miles anhour. The signal man at the Paddock 
end of the second tunnel, seeing the wagons coming at great speed, 
without engine or driver, telegraphed to the pointsman in the cutting, 
the following signal or message :—* Look out for Lankey,”—meaning 
a Lancashire railway train. This message, however, was unfortu- 
nately, not understood, or disregarded from the fact that no Lanca- 
shire and Yorkshire train was then due. A few moments afterwards, 
the passenger train from Huddersfield emerged from the tunnel, and 
the pointsman there, at the same instant, saw the wagons approach- 
ing the train with great velocity, He at once warned the driver of 
the passenger train, who immediately put on all the steam he could, 
and greatly increased the speed; but the momentum acquired by the 
loaded wagons running down the incline, caused them to come into 
collision with the rear third-class carriage with tremendous force, 
almost smashing in its sides, and completely destroying one side of 
the next carriage (also third class), with the exception of a small 
portion at one end. Three persons were killed and several others 
seriously injured. 

At a recent meeting of the Liverpool Water Committee, Mr. Dun- 
can, the engineer, stated that, supposing there was not another drop 
of rain to fail, there was sufficient water in the Rivington reservoirs 
at the present time to supply the town at the existing rate (5,000,000 
gallons per day) for the next five months, A large reservoir has been 
completed at Dunford-bridge, near Holinforth. The work cousists of 
an embankment 350 yards long and 90 feet deep in the centre. The 
top water area is 30 acres. The reservoir, when full, will contain 
300 million gallons; the contents of the embankment, including earth- 
work, puddle, and stone, being 300,000 cubic yards. There is also in 
connexion with the reservoir 1} mile of water-courses, tunnels, aque- 
ducts, &e. The drainage area to the works is 2,000 acres, The 
engineers are Messrs. Morgan and Horn, of Huddersfield; the con- 
tractors, Messrs. Webster and M‘Guire, of Dunford-bridge and Wood- 
head. 

The Stockton and Darlington Railway Company seem very con- 
siderate for the comfort of their passengers. ‘They have just placed 
little water fountains at each end of their station at Darlington, with 
glasses, to enable travellers to refresh themselves when athirst. 

Ship-building is considered to be in rather a depressed state just 
now in Sunderland, there being “ only” fifty-five ships in course of 
construction there. Of the ships building, one is of the burthen of 
1,200 tons, at the yard of Mr, W. Pile, jun.; another is 1,000 tons 
burthen, at the yard of Mr. James Laing; the remainder are scattered 
over the yards of forty-three builders, Messrs. William Briggs and 
Sons having seven of them on the stocks. The following are the 
dimensions respectively ot the various ships now building :—Two are 
750 tons, two 700 tons, one 650 tons, one 600 tons, two 500 tons, three 
500 tons, four 450 tons, four 400 tons, three 350 tons, thirteen 300 
tons, six 250 tons, two 200 tons, one 150 tons, three 100 tons, and 
three under 100 tons. Of these 15 are sold, and the remainder are 
awaiting the return of better times, 

A propos of ship-building, the Newcastle papers supply additional 
details to those give last week in Tak ENGINEER, in reference to the 
launch of the great iron screw steamer Hudson. The Newcastle 
Journal says—“ It is about six years since we recorded the commence- 
ment of the operations of the firm of Patmer Brothers and Co., by the 
building and launch of the Join Bowes—the first iron screw collier 
ever built; and from time to time since we have noticed the repeated 
launches, at this yard, of vessels, yearly increasing in size and finish, 
as iron ship-building, in which this firm has so greatly distinguished 
itsel , came more and more into vogue. But never by Messrs. Palmer, 
or on the T'vne, has so large and well equipped an iron vessel been built 
as that which, after about nine months’ labour, has just been 
brought to completion and launched into the Tyne at Jarrow. 
The Hudson is longer by 100 feet than the Prince Alvert, and about 
80 than the Marlborough, two famed monsters of the Royal Navy; 
she is longer than the Great Britain, and on a par with the most 
famous screw steamers afloat. With respect to machinery, the 
cylinders of the Hudson are 90 inches diameter, being 6 inches more 
than the cylinders of the Leviathan, which are 84 inches; and the 
screw shaft is 125 feet long, and 16 inches diameter. The nominal 
horse-power of the engines 1s 746, the indicated horse-power being 2.690, 
and to put this powerful machinery in motion there are four bvilers 
with twenty-four farnaces, while the steam power will be assisted in 
the propulsion of the vessel by the ample sails spread from three 
masts when desired. To the firm of Messrs. Palmer Brothers, now 
consisting of Mr. C. M. Palmer and Mr. James Allport, belongs the 
honour of putting together, in the first place, the frame work of so 
vast and goodly a structure; while to the firm of Messrs. J. B. and 
Chas. M, Palmer, is due the credit of constructing the powerful and 
highly finished machinery. To most who have the opportunity of 
inspecting the vessel, the internal arrang ts, equiy ts, and 
fittings will appear the greatest marvel. No mansion in the land, 
one would suppose, could supply greater appliances, not of mere com- 
fort and convenience, but of enjoyment also, than the gorgeous 
saloon immediately below the deck in the after part of the vessel, 
which is supplied with ample table accommodation, and cushions 
luxurious to a degree, is fitted up with maple and rosewood, and has 
on the panelling, along the sides of this marine palace, paintings of 
American and European (chiefly German) scenery, by Mr. Lawrie, 
of Glasgow, and the cornices, &c., faced with gol’. This saloon is 
70 feet long, and 40 feet wide, including the sleeping apartments 
on each side. Below the first class saloon, and only second to it in 
splendour, though scarcely inferior to it in comfort, is the second class 
saloon and corresponding side apartments, which are adapted to 
accommodate 100 passengers, the first class saloon being fitted for 70. 
Both are lofty and well lighted from the sides of the vessel, and, the 
upper saloon more especially, from above. Theengines occupy the centre, 
with on each side accommodation for the crew; and in the fore part 
of the vessel is the accommodation for third class passengers and 
emigrants, to whose convenience and wants every possible considera- 
tion is also paid. A glance is all that can be taken, and the notice 
must be left incomplete. Mention, however, must not be omitted of a 
distilling apparatus, by which fresh water is obtained from the sea. 
The salt water is put into boilers, and converted into steam, which is 
then passed through a series of small tubes surrounded by cold sea water, 
and thus condensed into fresh water, leaving the salt behind. In this 
way a large amount of space, which would otherwise be required for 
water, may be allotted to the stowage of coal, which, by the same 
process, aid to propel the vessel and supply its living freight with 
water. Accommodation is provided for about 740 persons in the fol- 
lowing classification :—First class, 70; second class, 100; third, 450; 
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crew, say 130. The estimated rate of the vessel is fifteen miles an hour.’ 
At the entertainment which followed the launch, the special toast 
drunk was “Success to the Hudson and her owners, the North 
German Lloyd’s Company ;” Mr. Carstens, inspector of the company, 
responded, and observed that it was now little more than a year ago 
that the North German Lloyd’s was formed at Bremen, with the in- 
tention of getting a number of large steamers built, and the largest 
number of these steamers had been entrusted to the execution of the 
Messsrs. Palmer. He bad the greatest confidence that Messrs. Palmer 
had accompl shed the first part of their work to their great credit, 
and in the execution of the second, he wished them every possible 
success. ‘I'wo similar steamers to the Hudson and the Weser were 
being built by an eminent firm on the Clyde; therefore Messrs. Palmer 
had to stand the test of great competition, On the Clyde, sometimes 
but little confidence was placed in the ship builders of the Tyne 5 but 
after the Hudson and Weser should have shown themselves on the ocean 
and in foreign ports, he felt confident that the Tyne would be considered 
as the place where to get a first-class passenger steamer. On the health 
of Messrs. Palmer Brothers and Co. being given, the chairman, Sir 
C. M. Palmer, returned thanks, and referred to the fact that the firm 
had launched seventy-two vessels in six years. He thought no ship- 
builder on the Clyde or the Thames could say the same, and although 
he might be speaking in his own praise, he believed that Tyne-buiit 
vessels were not inferior to any. In the latter part of the R 


5] 


tussian 
war, the Government wanted vessels with which to take Cronstadt; 
and his firm were asked to send plans, and say whether it was possible 
to build a buge floating battery in three months. 


thirty 68-pounders—his military friends would be able to appreciate 
her size—bomb-proof, and of enormous dimensions, was built in that 
yard in three months. They worked at that vessel single-handed ; 
the Clyde lad the assistance of other shipbuilding yards, and the 
Thames hed a similar advantage, as well as that of being near the 
Admiralty, who materially assisted them; but the Tyne vessel was 
sent out as soon us the others, and in more perfect order, She was, 
indeed, the only vessel that had been put into commission; and he 
felt still more gratified to say that they had reccived a substantial 
proof of the coufidence and thanks of the Government in the shape of 
a very large premium over and above their contract. When it was 
considered that in »ix vears they had sent out seventy-two large 
steamers, what might they not look forward to in the next six years ? 
What was steam navigation destined to do? They commenced by 
thinking the Great Britain too large for navigation; but here they 
found a couple of vessels built on the Tyne, and not so much thought 
of, yet greater than the Great Britain. He had no doubt that, as it 
had been aseertained that they could not attain a great speed upon the 
sea without a large size of the vessel to carry the machinery, they 
should see ere long that even the Leviathan would not be a large 
ship. He though: tie gentlemen of the railway ought to be very careful 
how they treaied the public, for if they fancied they were in possession 
of a mocopoly between that place and London they might tind them- 
selves mistaken, because steamers might be built which would accom- 
plish the distance in a very short time indeed, Vessels not inferior 
in size to the one just launched were being built, which were guaran- 
teed to accomplish a specd of upwards of twenty-one miles an hour; 
and these vessels were intended to run from Holyhead to Ireland. At 
a speed of twenty-one miles an hour, if they left London at five in 
the morning they would be in the Tyne at seven at night. Several 
other appropriate speeches followed. It is understood that the 
Hudson will leave the Tyne in a few days, and that she will make 
her first trip from Bremen to New York on the 17th July. 

The Market Harborough Gas Company have declared a dividend 
of 7 per cent., and have determined to reduce the price of gas Gd. per 
1,000 cubic tect. 

The Eastern Counties Railway Company have intimated to the 
Wisbeach Town Council that they do not intend to construct the 
“harbour line’ at that port. The Spalding and Holbeach line has 
been examined by the Government Juspector. 

At a meeting of the Nene Valley Improvement Commissioners last 
week the clerk laid before the meeting a notice trom the Lords of the 
Admiralty, requiring the commissioners to remove the dams at Guy- 
hirn and Walders 
The Mayor of Wisbeach said he was 
been made for the removal of the obstructions in river. Lle was 
aware that the opinion of che engineer was as stroug as ever as to the 
danger of such a step being taken, but he considered that the Adm ralty 
Commissioner, being himself an engineer, was equally able to form a 
correct judgment on the subject, having heard the staiements of all 
the parties interesied. He thought that the solicitor to the Ad- 
miralty had made a mistake in his interpretation of the Act 
of Parliament, since the Admiralty could not order the com- 
missioners to remove the obstructions, but were empowered to remove 
them, and charge the cost to the commissioners. Mr, Cox opposed 
the removal ot tue dams, and said that in his opinion such a proceed- 
ing would be attended with danger to the surrounding country. Mr, 
Young laid before the meeting the state of the river previous to the 
commencement of the Nene Valley works, which enabled large vessels 
to frequent the port, but now the river was silting up, and he had no 
hesitation in saying in consequence of the dams which obstructed the 
free passage of the water in tue river. He thought it a lamentable 
circumstance that a fine river like the Nene at Wisbech, which might 
be made one of the tirst ports in the kingdom, should be sacrificed by 
these works, which had cost the country so much. He hoped that the 


dams and throtile would be at once removed, and he saw no tear of { 
. M 
Mr. 


the consequences as regarded the lands adjoining the river. 
Smyth intimated that the committee bad given instructions to Mr. 
Fowler to make an estimate and plan of what was required to put the 
river into a state of security and completeness, and that the same 
should be submitted to a special meeting of the commissioners in the 
month of September, with a view to a renewed application to Par- 
liament. 

The article on the Nile, in the June section of the “ Encyclopaxdia 
Britannica,” is from the pen of Mr. George Melly, of Liverpool. 
Melly bas himscif ascended the Nile as far as the city of Khartoum, 


1,500 miles from the Mediterranean, and the contluence of the White | 


and Blue Niles, the Bahr-el-Abiad and the Bahr-el-Azrek. Here he 


met M. Brun Rollet, author of “ Le Nil Blanc et Le Soudan,” pub- | 


lished in Paris, in 1855, who had penetrated as far as che mountain of 
Garbo, the highest point to which the Nile has ever been ascended. 
Mr. Melly appears to have a very favourable opinion of the resources 


of Upper Egypt and Nubia, if we may judge from the prominence | 


which he gives to the views of M. Rollet on this subject. Once pro- 
mote commerce, says that writer, by protecting the navigation of the 
river and the property on its banks, and vast pecuniary advantages 
would accrue to the Egyptian Government; for the three principal 
tributaries of the Nile are navigable almost to their sources, By the 
Saubat, the fvot of the mountains of Imadon, on the southern confines 
of the kingdom of Cafa, may be reached; there a large trade in ivory, 
gold dust, gum, cotton, and feathers might be established with the 
nations living on the banks of the river, the Gallas, and the tribes 
living to the south-east of the Adehs. The exchange of iron for 
ivory, which amounted to 20 tons in 1845, had risen to 100 tons in 
1851; the export of gum has increased much more. When once the 
Keilac has been ascended to Lake Titry, will not (asks M. Rollet) the 
route of the White Nile monopolise and treble the vast export and 
import trade which has now to pass through the great desert from the 
sea at Tripoli and Morocco to Bornou, Onadary, and Bagharmi? The 
cataracts of the Lower Nile will always prove a barrier to any very 
large extension of commerce, but a railway from Assuan through the 
desert of Korusko would bring those rich countries to within ten days’ 
journey ot Cairo. 


The Indian Empire, the first of the proposed line of trans- | 


Atlantic steamers from Galway, did not leave that port till Saturday 
instead of Friday, as originally intended. The Indian Empire, which 
is a large paddle-wheel steamer, was delayed through striking on the 
Santa Marguerita Rock while entering the channel and while still in 
charge of the pilots, The pilots, being suspected of foul play, were 
delivered into custody, and have since veen committed for trial. 

It appears from the proceedings at an adjourned special meeting 


They said they | 
could; other people said they could not. Well, a huge vessel, carrying | 





1, and the throttle near the bridge at Wisbeach, 

glad to find that an order had | 
in tl | and having forced itself through a breast wall, one yard thick, it cut 
| about two yards deep throuzh a cart road, displacing about twelve 





Mr. | 


of the Manchester, Sheffield, and Lincolnshire Railway Company, 
held at Manchester on Saturday, that the company’s biil for an ex- 
tension from Garston to Liverpool has been rejected by the House of 
Commons. The chairman at the meeting stated that the bill had 
been rejected on the unusual ground that the whole of the capital 
had not been subscribed; but there was an undoubted expression of 
opinion by the committee that the proposed new communication 
between Liverpool and Manchester was desirable, and the scheme 
would, therefore, be proceeded with next session. ‘To avoid unneces- 
sary expenditure of money, he still hoped the London and North- 
Western directors would accept proposals, which had been made by 
the board of this company, to determine on some mutually satisfac- 
tory bill to regulate their joint government of the South Junc- 
tion line at Manchester. Some time ago the directors had declined 
to assist the Great Western Compauy into Manchester, but hear- 
ing recently that the London and North-Western were negotiat- 
ing for the admission of this new competition, they proposed, 
at the joint board of the South Junction, to benefit that line by 
inducing the Great Western to make it their means of access, 
and the result of this motion was the discovery that arrangements 
were all but completed between the North-Western and Great 
Western ror the latter to carry tratlic to Manchester, without limita- 
tion as to whether it was derived from London or elsewhere, but not 
to pars over the South Junction. 1t was to come by a more circuitous 
route, the goods being brought into the Liverpol-road Station at 
Manchester, and the passengers into the Victoria Station; the only 
assignable reason being to injure this company by keeping the traffic 
off the South Junction. 

A scheme has been mooted for a public park at Wilmslow, Sir Hum- 
phrey de Trafford and the Earl of Stamford having conceded their 
manorial rights over about forty-eight acres of Lindow common. 

At the Salford town-hall, on Saturday, two informations were laid 
against manufacturers for allowing dense smoke to be emitted from 
their chimneys. In one case it was stated on behalf of the defendant, 
who had been charged with a similar offence two years since, that 
since that time he had tried two patents, neither of which had answered 
satisfactoriiy. He was now trying another patent, which he believed 
would succeed. In order to afford time for this experiment, the case 
was, by consent, adjourned 

Mr. Charles Ciarke, master of the Newmarket Union, has invented 
a dibbling machine, which is favourably spoken of. ‘Vhe dibbles work 
on a rotary principle, and have a second and independent movement 
of their own; for, having punctured the ground in their revolution, 
the dibs are drawn out and a perfect hole remains, effected by the 
revolution on their own axis. ‘The iustrument can be used fur every 
kind of seed. 

The foundation was laid last week of the Saddleworth Literary and 
Mechanics’ Institution. 

An inquiry into the circumstances attending a terrific boiler explosion 
at Rossendale, on the premises commonly known as Dean Engine Mill, 
in the occupation of Messrs. W. Barlow and Sons, was conciuded on 
Friday. The mill had been stopped, in order that the engineer and 
mechanic might attach a steam pipe joint at a place where the steam had 
been escaping, and while they were thus engaged, about ten yards from 
the boiler house, a terrific explosicn took pluce of ove of the boilers. 
The boiler leaped from its bed, one end of it taking one direction and 
the remainder just the opposite course. The boiler end went with 
such force that it knocked down the building which formed a portion 
ot what was originally intended for the weaving shed. ‘The brick- 
work in the immediate locality was scattered about in all directions, 


' and large stones and other materials were carried to a considerable 


distance. ‘The weaving shed, one storey high, was lighted from the 
roof, and all the windows were blown vut by the force of the explo- 
sion, and a considerabie portion of the shed entirely blown down, ‘Tat 
portion of the building connected with the boiler house was three 
storeys high, and the first room over the boiler was occupied as a 
Sunday school. It was fortunate that it was not occupied as a day 
school, for, as the explosion took place in the forenoon, a most feariul 
sacrifive of human lite would probably have been the consequence. 
The blacksmith’s shop near to the weaving shed was blown down 
when there were three men inside. Two of them escaped uninjured, 
and the third was only injured slightly. The other portion of the 
oiler, as we have a'ready stated, proceeded in an opposite direction, 


tons of ear. It then knocked the wall down which separates the 
high road from the adjoining ticld, and after proceeding about thirty 
yards up the field it remained stationary, having gone a distance of 
about 48 yards from its bed. There was another boiler in the boiler 
house when the explosion took place, and the effects upon it were 
such that it became reared almost on one end. Looms and other por- 
tions of machinery were broken in pieces «r much injured. The 
damage to the miil and its mochinery is supposed to be about £3,000. 
When the noise of the explosion was heard like a tremendous thuuder 
clap, the people in the mill became se:iously alarmed for their safety, 
and rushed frantically away from such a scene of desolation, Their 
flight was, however, obstructed by the bursting epen of a flue which 
conveys the steam from the boilers to an engine at the opposite end of 
the mill. The flue burst just when the workpeople were making their 
escape, and thirteen or fourteen of them were scalded by the steam, 
One young woman, named Hannah Howarth, aged sixteen years, fell 
into the brick tiue, which had been blown open, and was so severely 
scalded that she died in the evening. ‘Thomas Nuttall, brother to 
Abraham Nuttall, who was severely scalded, was seen working at a 
hooking machine a few minutes betore the explosion took place, and 
afterwards he wes tound about ten yards distant, quite dead. He was 
sixteen vearsofage. Another man, named Hargreaves Lord, weaver, 


| aged twenty-two vears, was in the act of coming away from the out- 


house, across the warehouse, when he was struck down by the falling 
of the building, and when found he was lying under a large stoue, 
quite dead. ‘There were likewise many narrow escapes. The boiler 
was put down in 1853, and was made by Messrs. Simpson, Bland, and 
Howarth, ironfounders, Bury. A great mass of evidence having been 
heard, the jury returned a verdict of “ accidental death,” adding that 
they could not separate without expressing their unanimous conviction 
that there had been a great want of capability oa the part of both 
engineer and the occupiers of the mill, and they called upon the 
coroner to reprimand the parties named. In answer to a question 


| from the coroner, the foreman said that the jury were of opinion that 


the accident was occasioned by over-pressure of steam. 


Contracts (Puntic DerartmMEnts).—The second report of the 
Select Committee of the House of Commons on the principle adopted 
for making coutracts for the Public Departments, and the effect of the 
present system on the expenditure of public money, was published oa 
Wednesday. It contains nothing more than a continuation of the 


| minutes of evidence. 


AusrRALIAN Mai, Service.—Arrangements have been made by 
the Government with the Royal Mail Company to continue the 
Australian mail service, via Suez, until some new and permanent 
contract shall have been entered into. ‘The mails, &ec., from Sydney, 
of the 11th of May, 11th of June, and 11th of July, wiil be brought to 
Suez by the European, the Ausiralasiaa, and the Emeu respectively, 
which vessels will, in like order, convey from Suez to Australia the 
mails, &c., which left Southampton by the Teviot on the 12th inst., 
and those which will be despatched thence by the Cambria and the 
Leviot on the 12th of July and the 12th of August next. 

Vicroria Station AXD Pimiico Ramtway.—This company has 


| been formed for the purpose of giving to the inhabitants of the west 


and north-west districts of the metropolis a railway station at the 
west end of Londen, in connexion with the continental and southern 
railways of England. It is proposed to attain this object by convert- 
ing the Grosvenor-basin, at Puniico, into a station; and by making a 
short line of railway along the Grosvenor Canal, with a viaduct over 


| the Thames, to connect the proposed station with the west-end and 


Crystal Palace Railway, and, by means of that line, with ail the other 
southern railways. 





PRICES CURRENT OF METALS. 


ritish Metals are quoted Free on Board ; Foreign in Bond,—Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 


2d, Dis. | " 

53 IRON t -_ 
Swedis in 

N, Swedish, Jndion } prtn 13 10 0 25 


oo 3)! assortmichts ... 


vv 


IRON, English Bar and Bolt:— 
P 


in Liverpool . 
2 Stuifordshire 
| Sheet, Sugh 


i 


Nom rates: 


| To arrive .... 
ZINC, in sheets... 
COPPER, ‘Tile, 
Tough Cake 
Sheathing and Uol 
Sheet .. 
Botioms 
Old ...... 
Yellow Metal. 


Faggot... 
SPELTEK, on the spo 


SHIPPING LKON,) 
Statiordsh, Bars. 


~ 


SENSE CeCe ece ec 


| ee 
Kod, - 

Nail Kod, Square, J 4 
IKON, Rails, in Waies, cash 
” » © months 
in Statfurdshire 
Railway Chairs, in Wales 
in Clyde 


Ce cece 


- LD. at Newcastle . 
BHC 2... ee ceceereervees 
TLN, English Biock, nom... ,, 
Bar . 


Pig No. l, in © 
3-Sths No.l & 


a 


tu 


r ” 
Refined ,, 


© 


No.1, in Tyne and 4 
Diw, Fo sees 
Staifordshire Forge Pig | 
Mine), at the 3 
Works, L. W.,nom.. 
Welsh Forge Pig (ali 
Mine), at the Bort. 5 ad 


tee 
ee ew wom cae 


0 00 
8150 


3100 «++ prtn 13 


priv 0 20 t 


CANADA, Pia 
London QUICKSILVE 
Ralis.— Market steady, at £6 per ton for cash. 

ScorcH Pic lkow semains quiet, with buyers 52s., and sellers 52s, 3d. per 
ton ior mixed numvers, and cash payment, ‘Lhe shipments for the week 
ending the 23rd inst. were 14,052 tons against 10,500 tous corresponding week 
last year. 

Sretrex.—There is little demand, and price has fallen to £24 5s. per ton 
at which sales have been effected. “ 

Corres is in moderate demand, 

LEAp continues dail, 

41N.—The inquiry tor English has not improved much since the late reduc- 
tion.—Sales of Banca have been made during the week at £115 per ton. 

‘Lin PLatEes.—Nothing doing. 

MOATE AND CO., Brokers, 
65, Vid Broad-street, London, 

June 25, 1858. 
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Norrotk AGRICULTURAL Socizry.—-The meeting of this society 
was held last Friday at Norwich. ‘he entries for implemeats were 
principally coutined to local makers, while there were tew novelties. 
Messrs. Clayton and Shuttleworth, Hornsby, Barrett, Exall and 
Andrews, Crosskill, and other leading firms did nut exhibit. Messrs. 
Kansome and Sims only exhibited a haymaking wachwe, and Messrs. 
Garratt and Sons did not enter ior premiums. A new sieaia plough 
was exhibited by Messrs. Holmes and Sons, of Norwich. Messrs. 
Holmes obtain a progressive motion in their engines by means of a 
toothed wheel fuliing into a series of holes in the outer wheels. The 
engine exhivited was of small power (avout two-horse), but it madea 
tolerable progress over the ground, aud the turning apparatus was 
effective. ‘Tue ploughs are piaced underneath, aud were not actually 
employed. A tral of Burgess and Key’s reaper took piace in the 
course of the day, at a farm at some distance frum the exhibition. 

Factory Lyseecroxs’ Revorts.—The reports of ner Majesty’s 
Inspectors of Factories for the half-year ended the 30th of April last 
have just been issued. rom the tavular returns it appears that no 
fewer than 1,469 accidents from machinery had been reported tu the 
four inspectors in the six months ending tue 3Uch of April. Of these 
24 had terminated fataliy, causing the death of 11 males and 13 
females, Besides these 55 accidents aruse not from machinery— 
namely, 36 to males, and 19 to females, and of these two proved fatal. 
During the same period there had been 238 intormations laid for 
breaches of the law under the Factory Acts; 140 of these had resulted 
in convictions, 94 were withdrawn on the payment of costs, and four 
were dismissed. The total amount of tines itlicted was £231 1s. ; 
costs, £121 1Us, 9d. As usual, the residue of tue penalties has been 
devoted to educational purposes among the manufacturing population. 

Essix AGRICULTURAL ASSOCIATION.— Lhe exhibitivn of implements 
of this society at the late Chelmsford meeting was most satisfactory. 
Messrs. Coleman received the first prize for the best geueral collection 
of implements, which included various forms and sizes of their 
cultivator, hay rakes, chatf cutters, ploughs, clod crushers, horse hoes, 
pulpers, carts, wagons, &c.; Burgess and Key’s reaper, Hanson's 
potato digger, Horusby’s portable steam engine, and a combined 
threshing machine of their own manufacture. Bentall took the 
second prize, and exhibited a great variety of his brvacsharer, a 
number of ploughs, including the original Guldbanger plough, chaff 
cutters, pulpers, rollers, and troughs. ‘The prize tor ie vest improve- 
ment In avy known implement was awarded to him for his new 
oilcake breaker. His two-horse portable engine, with iroa inter- 
mediate motion, with straps and shatting, driving a small threshing 
machine capable of knocking out twelve quarters of mown wheat per 
day, a chatf cutter, a pulper, and vilcake mill, is a very useful piece of 
machinery, The third prize was awarded to Messrs, Everett and 
Taylor, tor a good assortmeut of implements, chatf cutters, Turner's 
roiler mills, iolben’s bariey humumeiler, Smith and Ashby’s hay- 
maker, Burgess and Key’s reaper. Messrs. Rausume and Sims had a 
good stand of implemenis, but notin competition fur the prizes. They 
showed their poriavle engine and threshing machine, with Brinsmead’s 
rotary shaker, and an improvement whicu facilitates the delivery of 
the straw ; ploughs, scariers, chalf engines, bean cutter, cat crusher, 
&e. Catchpool and Thompson, among other articles, exliibited a 
threshing machine, having a fixed sloping board instead of a vibrating 
table; the corn, &c., which has dropped through the straw shaker 
being carried to the riddle by means of scrapers fixed to the shaker 
boxes underneath. Dray aud Co. showed their champion reaper, and 
their mowing machine, which had been at work at Sir Jola ‘Lyrrel’s 
Woods and Sou, of Stowmarket, exhibited a poppy extirpator, mills, 
crushers, cart with removable iron boxes iu the aves, and a coimpli- 
cated reaping machine, to take the same breadth of work as Burgess 
and Key’s, but of smaller size, weighing 8 cwt., endiess bands across & 
piatfurm for the side delivery, and straps and riggers mstead of gear 
work for actuating the cutters, &c. Burgess and Key’s reapipg 
machine was at work in the neighbourhuod of tae show yard. 
Eddington’s steam ploughing and draiuiug wit Fowler's implemepts 
and anchorage, and a uovel form of wiudlass, in which a portable 
engine is run up on to the top of the frame coutainimg the winding 
drums and gear work, were ia operation in a field on tne Broomfield- 
road. The ploughing with Fowler's four-iurrow balance plough, tv 
one of Clayton aad Shuttleworth’s eight-hors- engines om uae windlass, 
was well pertormed, although one part of the laud was a very deep 
hollow.—Abridged from the Mark Lane Express. 

















